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ULTIMATE COMFORT MEETS  
ULTIMATE STABILITY.

The first Water Gradient toric contact lens has emerged.

Now Available.

Great news, now there is a Water Gradient contact lens for your astigmatic patients 
that provides Nothing but Ultimate Comfort.1

With our exclusive PRECISION BALANCE 8|4® design, the lens settles in an average of 37 seconds2 
and within 2° of ideal orientation,2  for a fit so predictable, it offers 99% first-lens fit success.2* 
Recommend DAILIES TOTAL1® for Astigmatism contact lenses today. 

DAILIES TOTAL1® for Astigmatism. Nothing but Ultimate Comfort. 
Scan here and contact your Alcon Representative to learn more.

References: 1. Alcon data on file, 2021. 2. In a study where n=47; Alcon data on file, 2020. 

See product instructions for complete wear, care and safety information. 
© 2022 Alcon Inc.    US-DTA-2100042

*Based on lens movement, centration and rotation at initial fitting.
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* Pivotal study designs: Two Phase 3, randomized, multicenter, parallel-group studies, APOLLO and LUNAR, evaluating noninferiority of once-daily VYZULTA vs twice-daily 
timolol maleate 0.5% in patients with open-angle glaucoma or ocular hypertension. Primary endpoint was IOP measured at 9 assessment time points in study eye. APOLLO 
(VYZULTA, n=284; timolol, n=133) and LUNAR (VYZULTA, n=278; timolol, n=136).2,3

INDICATION

VYZULTA® (latanoprostene bunod ophthalmic solution), 0.024% is indicated for the reduction of intraocular pressure (IOP) in patients with 
open-angle glaucoma or ocular hypertension.

IMPORTANT SAFETY INFORMATION 

• Increased pigmentation of the iris and periorbital tissue (eyelid) can occur. Iris pigmentation is likely to be permanent

•  Gradual changes to eyelashes, including increased length, increased thickness, and number of eyelashes, may occur. These changes are usually 
reversible upon treatment discontinuation

•  Use with caution in patients with a history of intraocular infl ammation (iritis/uveitis). VYZULTA should generally not be used in patients with active 
intraocular infl ammation

•  Macular edema, including cystoid macular edema, has been reported during treatment with prostaglandin analogs. Use with caution in aphakic 
patients, in pseudophakic patients with a torn posterior lens capsule, or in patients with known risk factors for macular edema

•  There have been reports of bacterial keratitis associated with the use of multiple-dose containers of topical ophthalmic products that were 
inadvertently contaminated by patients

•  Contact lenses should be removed prior to the administration of VYZULTA and may be reinserted 15 minutes after administration 

•  Most common ocular adverse reactions with incidence ≥2% are conjunctival hyperemia (6%), eye irritation (4%), eye pain (3%), and instillation site pain (2%)

VYZULTA and the V design are trademarks of Bausch & Lomb Incorporated or its a�  liates. Any other product/brand names and/or logos are 
trademarks of the respective owners. ©2021 Bausch & Lomb Incorporated or its a�  liates. All rights reserved. VYZ.0258.USA.20

References: 1. VYZULTA Prescribing Information. Bausch & Lomb Incorporated. 2. Weinreb RN, Scassellati Sforzolini B, Vittitow J, Liebmann J. Latanoprostene bunod 0.024% versus timolol 
maleate 0.5% in subjects with open-angle glaucoma or ocular hypertension: the APOLLO study. Ophthalmology. 2016;123(5):965-973. 3. Medeiros FA, Martin KR, Peace J, Scassellati Sforzolini 
B, Vittitow JL, Weinreb RN. Comparison of latanoprostene bunod 0.024% and timolol maleate 0.5% in open-angle glaucoma or ocular hypertension: the LUNAR study. Am J Ophthalmol. 
2016;168:250-259.

For more information, please see Brief Summary of full Prescribing Information on adjacent page.

TAKE A TEST RIDE AT VYZULTAHCP.COM

THE HORSEPOWER YOU NEED

TO LOWER IOP
Powerful IOP reduction with excellent tolerability1,2

VYZULTA delivered up to 9.1 mmHg mean IOP reduction 

from baseline in pivotal trials.1,2*



BRIEF SUMMARY OF PRESCRIBING INFORMATION

This Brief Summary does not include all the information needed to use VYZULTA safely 
and effectively. See full Prescribing Information for VYZULTA.

VYZULTA® (latanoprostene bunod ophthalmic solution), 0.024%, for topical 
ophthalmic use.  
Initial U.S. Approval: 2017

1 INDICATIONS AND USAGE

VYZULTA® (latanoprostene bunod ophthalmic solution) 0.024% is indicated for the reduction 
of intraocular pressure (IOP) in patients with open-angle glaucoma or ocular hypertension.

4 CONTRAINDICATIONS 

None

5 WARNINGS AND PRECAUTIONS

5.1 Pigmentation 

VYZULTA® (latanoprostene bunod ophthalmic solution), 0.024% may cause changes to 
pigmented tissues. The most frequently reported changes with prostaglandin analogs  
have been increased pigmentation of the iris and periorbital tissue (eyelid). 

Pigmentation is expected to increase as long as latanoprostene bunod ophthalmic solution  
is administered. The pigmentation change is due to increased melanin content in the 
melanocytes rather than to an increase in the number of melanocytes. After discontinuation  
of VYZULTA, pigmentation of the iris is likely to be permanent, while pigmentation of the 
periorbital tissue and eyelash changes are likely to be reversible in most patients. Patients  
who receive prostaglandin analogs, including VYZULTA, should be informed of the possibility  
of increased pigmentation, including permanent changes. The long-term effects of increased 
pigmentation are not known. 

Iris color change may not be noticeable for several months to years. Typically, the brown pigmentation 
around the pupil spreads concentrically towards the periphery of the iris and the entire iris or parts of 
the iris become more brownish. Neither nevi nor freckles of the iris appear to be affected by treatment. 
While treatment with VYZULTA® (latanoprostene bunod ophthalmic solution), 0.024% can be continued 
in patients who develop noticeably increased iris pigmentation, these patients should be examined 
regularly [see Patient Counseling Information (17) in full Prescribing Information].
5.2 Eyelash Changes 

VYZULTA may gradually change eyelashes and vellus hair in the treated eye. These changes  
include increased length, thickness, and the number of lashes or hairs. Eyelash changes are  
usually reversible upon discontinuation of treatment.

5.3 Intraocular Inflammation 

VYZULTA should be used with caution in patients with a history of intraocular inflammation  
(iritis/uveitis) and should generally not be used in patients with active intraocular inflammation  
as it may exacerbate this condition.

5.4 Macular Edema 

Macular edema, including cystoid macular edema, has been reported during treatment 
with prostaglandin analogs. VYZULTA should be used with caution in aphakic patients, in 
pseudophakic patients with a torn posterior lens capsule, or in patients with known risk  
factors for macular edema.

5.5 Bacterial Keratitis 

There have been reports of bacterial keratitis associated with the use of multiple-dose 
containers of topical ophthalmic products. These containers had been inadvertently 
contaminated by patients who, in most cases, had a concurrent corneal disease or a  
disruption of the ocular epithelial surface.

5.6 Use with Contact Lens 

Contact lenses should be removed prior to the administration of VYZULTA because this product 
contains benzalkonium chloride. Lenses may be reinserted 15 minutes after administration.

6 ADVERSE REACTIONS

The following adverse reactions are described in the Warnings and Precautions section: 
pigmentation (5.1), eyelash changes (5.2), intraocular inflammation (5.3), macular edema (5.4), 
bacterial keratitis (5.5), use with contact lens (5.6).

6.1 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. 

VYZULTA was evaluated in 811 patients in 2 controlled clinical trials of up to 12 months  
duration. The most common ocular adverse reactions observed in patients treated with  
latanoprostene bunod were: conjunctival hyperemia (6%), eye irritation (4%), eye pain (3%),  
and instillation site pain (2%). Approximately 0.6% of patients discontinued therapy due to 
ocular adverse reactions including ocular hyperemia, conjunctival irritation, eye irritation,  
eye pain, conjunctival edema, vision blurred, punctate keratitis and foreign body sensation.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy 

Risk Summary 

There are no available human data for the use of VYZULTA during pregnancy to inform any drug 
associated risks. 

Latanoprostene bunod has caused miscarriages, abortion, and fetal harm in rabbits. 
Latanoprostene bunod was shown to be abortifacient and teratogenic when administered 
intravenously (IV) to pregnant rabbits at exposures ≥ 0.28 times the clinical dose. Doses 
≥ 20 μg/kg/day (23 times the clinical dose) produced 100% embryofetal lethality. Structural 
abnormalities observed in rabbit fetuses included anomalies of the great vessels and aortic  
arch vessels, domed head, sternebral and vertebral skeletal anomalies, limb hyperextension

and malrotation, abdominal distension and edema. Latanoprostene bunod was not teratogenic  
in the rat when administered IV at 150 mcg/kg/day (87 times the clinical dose) [see Data]. 
The background risk of major birth defects and miscarriage for the indicated population is 
unknown. However, the background risk in the U.S. general population of major birth defects  
is 2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies. 

Data

Animal Data
Embryofetal studies were conducted in pregnant rabbits administered latanoprostene bunod daily 
by intravenous injection on gestation days 7 through 19, to target the period of organogenesis. The 
doses administered ranged from 0.24 to 80 mcg/kg/day. Abortion occurred at doses ≥ 0.24 mcg/kg/day 
latanoprostene bunod (0.28 times the clinical dose, on a body surface area basis, assuming  
100% absorption). Embryofetal lethality (resorption) was increased in latanoprostene bunod 
treatment groups, as evidenced by increases in early resorptions at doses ≥ 0.24 mcg/kg/day  
and late resorptions at doses ≥ 6 mcg/kg/day (approximately 7 times the clinical dose).  
No fetuses survived in any rabbit pregnancy at doses of 20 mcg/kg/day (23 times the clinical dose)  
or greater. Latanoprostene bunod produced structural abnormalities at doses ≥ 0.24 mcg/kg/day 
(0.28 times the clinical dose). Malformations included anomalies of sternum, coarctation 
of the aorta with pulmonary trunk dilation, retroesophageal subclavian artery with absent 
brachiocephalic artery, domed head, forepaw hyperextension and hindlimb malrotation, 
abdominal distention/edema, and missing/fused caudal vertebrae. 

An embryofetal study was conducted in pregnant rats administered latanoprostene bunod daily  
by intravenous injection on gestation days 7 through 17, to target the period of organogenesis. 
The doses administered ranged from 150 to 1500 mcg/kg/day. Maternal toxicity was produced 
at 1500 mcg/kg/day (870 times the clinical dose, on a body surface area basis, assuming 100% 
absorption), as evidenced by reduced maternal weight gain. Embryofetal lethality (resorption 
and fetal death) and structural anomalies were produced at doses ≥ 300 mcg/kg/day (174 times 
the clinical dose). Malformations included anomalies of the sternum, domed head, forepaw 
hyperextension and hindlimb malrotation, vertebral anomalies and delayed ossification of distal 
limb bones. A no observed adverse effect level (NOAEL) was established at 150 mcg/kg/day  
(87 times the clinical dose) in this study. 

8.2 Lactation 

Risk Summary 

There are no data on the presence of VYZULTA in human milk, the effects on the breastfed 
infant, or the effects on milk production. The developmental and health benefits of breastfeeding 
should be considered, along with the mother’s clinical need for VYZULTA, and any potential  
adverse effects on the breastfed infant from VYZULTA. 

8.4 Pediatric Use 

Use in pediatric patients aged 16 years and younger is not recommended because of potential  
safety concerns related to increased pigmentation following long-term chronic use.

8.5 Geriatric Use 

No overall clinical differences in safety or effectiveness have been observed between elderly  
and other adult patients.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Latanoprostene bunod was not mutagenic in bacteria and did not induce micronuclei formation  
in the in vivo rat bone marrow micronucleus assay. Chromosomal aberrations were observed  
in vitro with human lymphocytes in the absence of metabolic activation. 

Latanoprostene bunod has not been tested for carcinogenic activity in long-term animal studies. 
Latanoprost acid is a main metabolite of latanoprostene bunod. Exposure of rats and mice to 
latanoprost acid, resulting from oral dosing with latanoprost in lifetime rodent bioassays, was  
not carcinogenic.

Fertility studies have not been conducted with latanoprostene bunod. The potential to impact 
fertility can be partially characterized by exposure to latanoprost acid, a common metabolite of 
both latanoprostene bunod and latanoprost. Latanoprost acid has not been found to have any 
effect on male or female fertility in animal studies. 

13.2 Animal Toxicology and/or Pharmacology

A 9-month toxicology study administered topical ocular doses of latanoprostene bunod to one  
eye of cynomolgus monkeys: control (vehicle only), one drop of 0.024% bid, one drop of 0.04%  
bid and two drops of 0.04% per dose, bid. The systemic exposures are equivalent to 4.2-fold,  
7.9-fold, and 13.5-fold the clinical dose, respectively, on a body surface area basis (assuming 
100% absorption). Microscopic evaluation of the lungs after 9 months observed pleural/subpleural 
chronic fibrosis/inflammation in the 0.04% dose male groups, with increasing incidence and 
severity compared to controls. Lung toxicity was not observed at the 0.024% dose.

U.S. Patent Numbers: 7,273,946; 7,629,345; 7,910,767; 8,058,467.

VYZULTA is a trademark of Bausch & Lomb Incorporated or its affiliates.

© 2020 Bausch & Lomb Incorporated or its affiliates.
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Bausch + Lomb, a division of

Bausch Health US, LLC

Bridgewater, NJ 08807 USA
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IN BRIEF
g Many Seniors Miss Out on As-
sistive Apps for Low Vision. Though 
dozens of downloadable apps are 
available as visual assistive aids 
for low vision patients, authors of 
a recent article determined  the 
population most in need of these 
tools—adults over age 55—aren’t tak-
ing advantage. Explaining the value 
of these aids to low vision patients 
may help increase rates of usage.

One review of low vision exam 
records from the UCLA Vision 
Rehabilitation Center found that 
90% of low vision patients have a 
smartphone, yet only 6% use visual 
assistive apps.

To help get some answers as to 
why these apps are underutilized by 
patients over age 55, researchers 
are currently conducting a random-
ized clinical trial called Community 
Access through Remote EyeSight 
(CARE) on several free visual assis-

tive apps, including SuperVision+2, 
Seeing AI3 and Aira.

“The primary reason for not using 
these three visual assistive apps 
was a lack of awareness of such 
apps, reported by 63% of the first 50 
participants in the CARE trial, whose 
mean age was 73,” they noted in the 
study. 

According to the study, “The sec-
ond most commonly reported reason 
for not using these apps was because 
they didn't know how and had not 

received training, indicated by roughly 
one in five participants (21%).”

These findings suggest this pa-
tient population has a lack of aware-
ness about visual assistive apps that 
lends to their underutilization. The 
team recommended providing spe-
cific information to visually impaired 
patients about the mobile accessibil-
ity apps available to them.

Uchino M, Yokoi N, Shimazaki J, et al. Adherence to 
eye drops usage in dry eye patients and reasons for 
non-compliance: a web-based survey. J Clin Med. 

The pandemic has had a 
deleterious impact on daily 
life in a variety of ways, 
including the ongoing use 

of masks and other personal protective 
equipment—particularly for individu-
als working in healthcare. As a result, 
there has been an increased interest 
in understanding the negative effects 
of regular mask usage. In a recent 
prospective, cross-sectional study, 
researchers sought to better under-
stand the prevalence of self-reported 
mask-associated dry eye in healthcare 
professionals and the possible risk fac-
tors for this condition.

The study authors created a web-
based, self-administered questionnaire 
that included 12 questions about mask-
associated dry eye and its risk factors. 
It was sent to 437 healthcare profes-
sionals; of these, 333 were included in 
the study. The data collected included 
demographic and clinical characteris-
tics. Participants who reported at least 
one symptom of dry eye were deemed 
to potentially have mask-associated 
dry eye and asked to undergo a clinical 
evaluation.

Findings revealed that the preva-
lence of self-reported mask-associated 
dry eye among individuals working in 

healthcare was 70%. The remaining 
30% said they did not feel any discom-
fort while wearing a mask. Addition-
ally, 19.2% noted that they already had 
at least one symptom of dry eye before 
they started using masks. However, 
90.6% of these individuals also re-
ported that their complaints associated 
with dry eye were exacerbated after 
they began wearing masks during the 
pandemic.

Overall, 81.9% of the study partici-
pants with mask-associated dry eye 
symptoms said their work performance 
was affected. Of the participants who 
had self-reported mask-associated dry 
eye and agreed to a clinical examina-
tion (n=195), 30.7% had aqueous-type 
dryness with staining on the ocular 
surface with fluorescein. In terms of 

potential risk factors, the researchers 
reported that having at least one of the 
symptoms of dry eye while not wear-
ing a mask and older age were both 
associated with the condition.

This research suggests, according 
to the authors, a high prevalence of 
self-reported mask-associated dry eye 
among medical professionals, which 
was substantiated by clinical findings in 
a number of participants. These results 
highlight the importance of addressing 
this issue in eyecare practices.

“It is likely that COVID-19 will be 
in our lives for years to come, which 
would only make the problems that 
the healthcare professionals face, such 
as the mask-associated dry eye in 
question, worse if not addressed,” they 
concluded. “Hence, any symptoms 
of healthcare professionals to that 
effect should not be ignored during 
the period of pandemic in particular. 
Implementation of measures to 
reduce the symptoms related to dry 
eye will likely positively affect the 
work performance of healthcare 
professionals.”
Dag U, Çaglayan M, Öncül H, et al. Mask-associated dry eye 
syndrome in healthcare professionals as a new complica-
tion caused by the prolonged use of masks during COVID-19 
pandemic period. Ophthalmic Epidemiol. March 18, 2022. 
[Epub ahead of print].

Mask-associated Dry Eye Affects 70% of Healthcare Providers
Given its high prevalence in light of COVID-19, efforts to address this condition are necessary.

More than two-thirds of healthcare 
workers reported mask-associated 
dry eye symptoms in this study.

Photo: Ani Kolleshi on Unsplash
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Few studies have been 
conducted reporting 
the effect of femto-
second laser-assisted 

cataract surgery (FLACS) on 
the posterior segment, and they 
have shown differing results. 
Between the surgery grow-
ing in popularity and the safety 
concerns it brings for the optic 
nerve, authors recently aimed to 
compare changes in the peripapillary 
retinal nerve fiber layer (pRNFL) after 
FLACS and conventional phacoemul-
sification cataract surgery.

A total of 261 patients with age-relat-
ed cataract scheduled for FLACS (222 
eyes) or conventional phaco (39 eyes) 
were included.1 Average and quadrant 
pRNFL thicknesses were measured 
using OCT before surgery and one, 
three and six months post-op. 

The rate of clinically significant 
thinning six months post-op was higher 
in the FLACS group (17.5%) than in 
the phaco group (5.1%), but there were 
no significant differences between 
the groups for any of the quadrants or 
for average pRNFL. According to the 
researchers, this may be due to the 
insufficiency of the statistical power to 
reveal differences between the groups 
due to the small phaco group size.

FLACS eyes demonstrated a stable 
decrease of average pRNFL thickness 
throughout and a gradual decrease in 
pRNFL thickness up to six months 
in all quadrants except the temporal 
quadrant where the decrease stabilized 

after three months. “This indicates that 
pRNFL thinning completes first in the 
temporal quadrant,” the authors wrote. 
“The consistent decrease in pRNFL 
thickness in all quadrants and in the 
average pRNFL of FLACS eyes sug-
gests that pRNFL thinning may occur 
after surgery.”

Although no relationship was found 
between vacuum time and decline 
in pRNFL thickness, the authors 
aren’t ruling out the possibility that an 
increase in IOP during docking of the 
femto laser may be the primary factor 
influencing pRNFL thinning.

Patient pRNFL status may be 
another factor. “Preoperative pRNFL 
thickness was associated with temporal 
quadrant thinning, corresponding to the 
location where pRNFL thinning was 
completed,” they wrote. “This suggests 
that eyes with thinner pRNFL can be 
prone to structural damage in the tem-
poral quadrant after FLACS, which can 
have important implications regarding 
the use of the surgery in glaucoma pa-
tients, with generally thinner pRNFL 
measurements.”

Researchers in another study 
revealed a second population at 
risk of retinal thinning after exam-
ining the retinas of patients with 
elevated blood sugar.2 They ob-
served that many showed thinning 
of the RNFL despite the absence 
of obvious vascular damage. While 
sometimes overlooked, diabetic 
retinopathy (DR) is not exclu-
sive to patients with diabetes; 

rather, DR can cause early neuroretinal 
changes in prediabetes patients before 
developing into overt retinopathy.

Fifty patients with diagnosed pre-
diabetes and 50 healthy controls were 
included in the study. The research-
ers measured RNFL using spectral-
domain OCT. Not only did prediabetic 
patients have thinning in the temporal 
quadrant, but most showed loss in 
all four. The difference between the 
RNFL thicknesses of both groups was 
statistically significant. The average 
RNFL thicknesses measured in each 
group are shown in Table 1.

“The prevalence of prediabetes 
varies between 19.8% and 34.6% and 
is more common than diabetes,” the 
authors wrote. “In about two out of 
three prediabetic cases, the metabolic 
disorder progresses to obvious diabetes 
in later life. However, microvascular 
and macrovascular complications due to 
diabetes may occur in prediabetics even 
before diabetes develops,” they noted.

As an optometrist, you have the 
opportunity to recognize these early 
signs of disease in your patients before 
progression or adverse outcomes occur. 
Be vigilant when performing retinal 
exams and RNFL thickness measure-
ments on all your patients, not only 
those with diabetes.

1. Geyer O, Ben-Shaul O, Lux C, et al. Effect of femtosecond 
laser cataract surgery on peripapillary retinal nerve fiber layer 
thickness. J Glaucoma. March 18, 2022. [Epub ahead of print].

2. Bilen A, Ates O, Ondas O, et al. Retinal nerve fiber 
layer thickness in prediabetic patients. Eurasian J Med. 
2022;54(1):8-11.

Retinal Thinning May Occur After FLACS
Other research found that patients with prediabetes may also suffer loss of the RNFL.

When assessing patients post-FLACS or those with 
prediabetes, stay alert for early loss of RNFL (seen 
here in a glaucoma patient).

Photo: Ryan Schott, OD
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Table 1. Average RNFL Thicknesses in Prediabetics vs. Controls

Mean 
RNFL 
Thickness

Inferior  
Quadrant

Superior 
Quadrant

Nasal 
Quadrant

Temporal 
Quadrant

Prediabetes Group 94.7μm 120μm 112.3μm 71μm 65.3μm

Control Group 98.9μm 128μm 116.3μm 77μm 71.2μm

Bilen A, Ates O, Ondas O, et al. Retinal nerve fiber layer thickness in prediabetic patients. Eurasian J Med. 2022;54(1):8-11.
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Children with strabismus 
often have decreased 
visual function, including 
difficulties with school-

work and sports. They have also 
reported problems with self-image 
and teasing for eye misalignment, 
glasses and/or patching. Research-
ers recently investigated whether 
patients with strabismus may have a 
higher risk of developing mental ill-
ness, reporting that this demographic 
has higher odds of having anxiety, 
schizophrenia, bipolar and depres-
sion compared with children without 
eye disease. There was no strong 
association with substance use.1

The study used data from over 
12 million patients in a longitudi-
nal commercial insurance claims 
database 18 years and younger at the 
time of their strabismus diagnosis 
(50.8% boys, mean age: eight years 
old). Adjusted odds ratios for the 
association of mental illnesses with 
strabismus were 2.01 for anxiety, 
1.83 for schizophrenia, 1.64 for bipo-
lar, 1.61 for depression and 0.99 for 
substance use.

The researchers noted that there 
was a moderate association 
between each strabismus 
type (esotropia, exotropia 
and hypertropia) with anxi-
ety, schizophrenia, bipolar 
and depression; odds ratios 
ranged from 1.23 for the 
association between esotropia 
and bipolar to 2.70 for the as-
sociation between exotropia 
and anxiety. However, they still 
found it unclear whether the 
type of strabismus has an as-
sociation with the magnitude of 
mental illness risk.

“These results should alert 
ophthalmologists and optom-
etrists to counsel children and 

their caregivers regarding the 
risk for mental illness,” the 
authors concluded in their 
paper. “They should consider 
incorporating a screening tool 
for mental health problems 
for patients with strabismus 
and referral of pediatric 
patients with strabismus for 
mental health evaluation.”

Not only may strabismus 
be associated with mood disor-
ders, but another study showed 
that it also has an impact on 
overall life satisfaction, even 
after surgery.2

To better understand how 
the condition impacts a child’s 
quality of life, as well as their 
family’s, researchers evaluated 
the functional vision and eye-related 
quality of life in children with 
strabismus and their parents using 
a recently developed and validated 
questionnaire called the Pediatric 
Eye Questionnaire (PedEyeQ). The 
answers revealed that strabismus has 
an important impact on affected chil-
dren and their families. Scores were 
significantly lower in children with 

strabismus compared with healthy 
children. Interestingly, children with 
prior successful corrective strabismus 
surgery also had worse PedEyeQ 
scores.

The PedEyeQ was applied to non-
operated children with strabismus 
(n=18), operated children with stra-
bismus (n=24) and visually normal 
children (n=21). This instrument is 
composed of three components. The 

Child PedEyeQ component 
has two versions (for ages 5-11 
or 12-17) and is completed 
by the children. The Proxy 
and Parent PedEyeQ com-
ponents have three versions 
(ages 0-4, 5-11 or 12-17) and 
are answered by the parent or 
caregiver.

All PedEyeQ domain scores 
were significantly lower in 
children with strabismus 
compared with visually normal 
children, except the functional 
vision domain in the child 
version. Despite previous 
evidence of a positive effect 

Strabismus Increases Risk of Mental Illness
A second study also showed that those with the condition reported a lower quality of life 
compared with visually normal children.

(Continued on p. 11)

Children with strabismus may be more prone 
to developing mental health issues.
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Young patients with strabismus may have decreased 
quality of life even after corrective surgery, study 
shows.
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IN BRIEF
g Retinal Thickness Fluctuations During 
Anti-VEGF Associated With Poor Outcomes. 
Researchers recently found that fluctuations 
in retinal thickening may be associated 
with ranibizumab treatment response in 
patients with neovascular age-related macular 
degeneration (nAMD). A total of 1,097 patients 
with nAMD received monthly or as-needed (PRN) 
ranibizumab (0.5mg or 2.0mg) for 24 months. 
Fluctuation scores were grouped into four 
categories and used to assess central foveal 
thickness variability, with a change of <50μm 
considered insignificant.

Patients with lower fluctuations scores had 
the greatest vision gains at month 24, with 
changes from baseline of 9.0 to 10.8 and 8.7 to 
10.6 letters in the monthly and PRN arms, respec-
tively. Corresponding changes for high fluctua-
tion patients were 6.7 and 6.5 letters, respec-
tively. There were no differences between groups 
for association between fluctuations in subretinal 
fluid height and BCVA gains. There were inverse 
correlations between magnitude of fluctuations 
in neurosensory and inner retina thickness and 
BCVA gains for the high fluctuation group vs. the 
others. Patients with more anatomical stability 
showed rapid, robust BCVA gains, while those 
with variability had worse responses.

“Fluctuations in retinal thickness during anti-
VEGF treatment may be associated with treat-
ment response,” the study authors concluded. 
“Patients with the greatest fluctuation scores 
may still be able to attain vision gains, although 
less than those among patients with the lowest 
fluctuation scores. Monitoring fluctuations in 
retinal thickness during treatment may help 
prognosticate the response.”

Antunes Sheth V, D’Rozario M, Gune S, Blotner S. Fluctuations in 
central foveal thickness and association with vision outcomes 
with anti-VEGF therapy for nAMD: HARBOR post hoc analysis. 
BMJ Open Ophthalmol. March 9 , 2022. [Epub ahead of print].

g Diabetes Patients More Likely to Have 
Accommodative, Binocular Disorders. It’s been 
shown that diabetes mellitus (DM) may impair 
ocular accommodation and binocular vision 
performance. To investigate, researchers studied 
30 patients with DM (hemoglobin A1c above 
6.5%) and 30 controls (ages 18-40). 

The study showed that aspects of accom-
modative and binocular vision performance 
are strongly affected by diabetes and there's a 
correlation between accommodative/binocular 
disorders and severity of disease. A significant 
percentage of young individuals with DM have 
severe vision-related symptoms—26.6% com-
pared with the control group at 6.6%.

The near point of convergence was more 
remote in the diabetic group. Mean accommo-
dation amplitude and vergence facility and the 
median monocular accommodative facility were 
significantly lower in the diabetic group.

The authors suggested exams of young 
diabetic patients should not just focus on 
pathological anterior or posterior segment 
changes but also on accommodative and 
binocular functions.

Jeon HS, Byun SJ, Hyon JY, et al. Risk of stroke or acute myocardial 
infarction in subconjunctival hemorrhage: a nationwide cohort study. 
Ophthalmic Epidemiol. November 18, 2021. [Epub ahead of print].
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Mental Illness and Eye Disease in Children, Teens

Multiple studies have found 
depression and anxiety 
to be associated with eye 

disease, but few have focused on 
other mental illnesses such as anxi-
ety, schizophrenia, bipolar disorder 
and depression. In a recent study, 
researchers sought to evaluate the 
association between five eye dis-
eases—glaucoma, cataract, congenital 
optic nerve disease, congenital retinal 

disease and blindness/low vision—and 
mental illness in children and teens.

Nearly 12 million children 19 years 
and younger at the time of eye diag-
nosis were included. Of the patients 
with at least one of the five eye dis-
eases, 30.5% had glaucoma, 9.5% had 
cataract, 21.4% had congenital optic 
nerve disease, 26.9% had congenital 
retinal disease and 25.9% had blind-
ness or low vision.

These diseases were associated with 
anxiety, schizophrenia, bipolar disorder 
and depression. The chance of having 
these psychiatric diagnoses was higher 
among children with at least one of the 
five eye diseases than among children 
without eye disease, with odds ratios 
ranging from 1.26 to 1.54.

Inverse associations were found 
with substance use, with the excep-
tion of non-significant associations 
between glaucoma and bipolar and 
between cataracts and substance use.

“It is possible that since our 
study grouped substance use dis-
order together, we were not able to 
distinguish which substances were 
involved; for example, it is possible 
that eye disease can increase the risk 
of certain substances but not oth-
ers,” they explained in their report. 

“It is also possible that eye disease 
can increase the use of substances 
but not necessarily increase the risk 
of substance use disorder, as there is 
a threshold of substance use that is 
deemed pathologic.”

The authors noted that these stud-
ies reinforce the need to investigate 
the role eye disease plays in mental 
illness in children and teens; however, 
they have been limited in their defini-
tions of mental illness beyond depres-
sion and anxiety, and in the type of 
eye diseases they studied.

“While case reports have demon-
strated association between Leber 
hereditary optic neuropathy and 
schizophrenia, this study suggests 
that there may also be an increased 
prevalence of schizophrenia and 
bipolar disorder in children and teens 
with eye disease, not just depression 
and anxiety,” the authors concluded. 
“While schizophrenia may present 
with visual symptoms, it is unlikely 
that this feature of disease underlies 
the association with serious eye dis-
ease observed here.”

Meer EA, Lee YH, Repka MX, et al. Association of mood 
disorders, substance abuse and anxiety disorders in 
children and teens with serious structural eye diseases. Am 
J Ophthalmol. March 6, 2022. [Epub ahead of print].

of strabismus surgery, kids with suc-
cessful outcomes had worse PedEyeQ 
scores in many domains compared with 
visually normal children.

In the child component, the frustra-
tion/worry domain score was signifi-
cantly lower in kids with strabismus. In 
the proxy component, frustration/worry 
and eyecare domain scores were both 
significantly lower than functional vi-
sion, bothered by eyes/vision and social 
domain scores. In the parent compo-
nent, worry about child’s eye condition 

domain score was significantly lower 
than all other parents’ scores, while the 
impact on parent and family domain 
score was significantly higher than all 
others.

The researchers said they believe 
educational programs and psychosocial 
rehabilitation interventions that aim 
to improve the quality of life, par-
ticipation in society and psychosocial 
functioning should be implemented 
in children with strabismus and their 
families.

“It is at least as important to ad-
dress the functional and psychosocial 
effects of strabismus during child-
hood, while the social competencies 
and personality are developing,” the 
researchers  noted in their paper, pub-
lished in Clinical Ophthalmology.

1. Lee YH, Repka MX, Borlik MF, et al. Association of stra-
bismus with mood disorders, schizophrenia and anxiety 
disorders among children. JAMA Ophthalmol. March 10, 
2022. [Epub ahead of print].
2. Silva N, Castro C, Caiado F, et al. Evaluation of functional 
vision and eye-related quality of life in children with strabis-
mus. Clin Ophthlamol. 2022;16:803-13.

Strabismus Increases Mental Illness, Lowers QOL
(Continued from p. 8)

Children with eye disease are more 
likely to have one of several mental 
health conditions, including anxiety, 
depression and/or schizophrenia.

Photo: Zika Radosavljevic on Unsplash

Anxiety, schizophrenia, bipolar and depression were potential considerations.
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More than 77% 
of patients with 
primary angle-

closure glaucoma (PACG) 
are Asian. The visual 
outcomes of this form of 
glaucoma can be devas-
tating, and compared with 
open-angle glaucoma, the 
condition is associated with 
a three-fold increased risk 
of severe bilateral vision impairment. 
Its prevalence is also increasing 
globally, and particularly in Asia, it is 
emerging as a serious public health 
concern. Less is known about the 
incidence and progression of primary 
angle-closure disease (PACD), which 
precedes PACG.

To gain a better understanding 
of the incidence and risk factors 
of PACD in a multi-ethnic Asian 
population, researchers analyzed data 
over six years from the Singapore 
Epidemiology of Eye Diseases study, 
a population-based cohort study that 
included participants aged 40 or older 
living in Singapore. All completed 
ophthalmic examinations at baseline 
and six-year follow-up visits. Of 6,762 
participants with valid data from both 
examinations, those included in the 
analysis were the 5,298 determined 
to be at risk for PACG and the 5,060 
at risk for PACD.

The six-year age-adjusted PACD 
incidence in the cohort was 3.5%. 
For PACG, primary angle-closure and 
primary angle-closure suspect, it was 
0.29%, 0.46% and 2.54%, respec-
tively. In addition, the team found 
that 9.38% of primary angle-closure 
suspects progressed to primary angle-
closure or PACG over the six-year 
period.

Several baseline parameters were 
identified as risk factors for PACD 
development, including increasing 
age per decade (odds ratio: 1.35), 
higher intraocular pressure (odds 
ratio: 1.04) and shallower anterior 
chamber depth (odds ratio: 1.11). On 
the other hand, late posterior subcap-
sular cataract was associated with a 
decreased likelihood of developing 
PACD (odds ratio: 0.60).

Another important finding: as the 
rate of cataract surgeries increased, 
the number of patients who devel-

oped PACD decreased. 
“Studies have shown that 
cataract removal is associ-
ated with a deeper anterior 
chamber depth and wider 
anterior chamber angles, 
which subsequently re-
duces the risk of PACD,” 
the researchers wrote. As an 
example, they pointed to 
the former Liwan Eye study, 

where “the highest PACD incidence 
observed could be largely explained 
by the much lower rate of cataract 
surgery reported in the study.”

Although age was shown to be 
a significant risk factor for PACD 
in this study, it, along with gender, 
didn’t have a significant effect on 
progression across disease stages.

The researchers concluded, 
“These findings may aid clinicians in 
deciding the frequency of monitoring 
or urgency of treatment and patient 
counseling.” In addition, they sug-
gested the data could help “policy 
administrators ensure adequate re-
sources are allocated to screening and 
intervention initiatives to address 
angle-closure glaucoma-related vision 
impairment.”

Teo ZL, Da Soh Z, Tham YC, et al. Six-year incidence and 
risk factors for primary angle closure disease: the Singapore 
Epidemiology of Eye Diseases study. Ophthalmology. March 
9, 2022. [Epub ahead of print].

Age, High IOP, Shallow Ant. Chamber Up PACD Risk
This study also found that cataract removal may be a protective factor.

IN BRIEF
g 3D Retinal Imaging Edges Out RNFL 
Scans for Glaucoma Diagnosis. A study 
recently found that the 3D structural 
configuration of the central retinal ves-
sel trunk could be used as a biomarker 
for glaucoma diagnosis. Its diagnostic 
power was found to outperform the 
gold-standard diagnosis parameter: 
RNFL thickness.

Researchers trained a deep learning 
network to automatically segment 
the central retinal vessel trunk and 
its branches from the B-scans of the 
OCT volume of the optic nerve head. 
A total of 4,108 participants (1,639 

glaucoma and 2,469 non-glaucoma) 
were recruited.

The study used two different ap-
proaches for diagnosis. In the first, 
only 3D convolutional neural networks 
(CNNs) and the 3D structure of the cen-
tral retinal vessel trunk and its branches 
provided the diagnosis. For the second, 
the team projected the 3D structure of 
the central retinal vessel trunk and its 
branches orthographically onto sagittal, 
frontal and transverse planes to obtain 
three 2D images, and then a 2D CNN 
was used for diagnosis. The diagnostic 
performance of the central retinal vessel 
trunk and its branches analysis was also 
compared with that of RNFL thickness.

The 3D and 2D diagnostic networks 
were able to differentiate glaucoma 
from non-glaucoma subjects with 
accuracies of 82.7% and 83.3%, respec-
tively. The corresponding area-under-
the-curve (AUC) scores for the central 
retinal vessel trunk and its branches 
were 0.89 and 0.90, respectively, higher 
than those obtained with RNFL thick-
ness alone (reported AUCs range from 
0.74 to 0.80).

“We used the complete OCT volume 
and the 3D structure of the central 
retinal vessel trunk and its branches to 
demonstrate its diagnostic capabilities,” 
the researchers noted. “We did not 
restrict the network to only track the 

location of central retinal vessel trunk 
or changes in the blood vessels, but 
allowed it to discover novel struc-
tural configurations by analyzing the 
3D structure of the glaucomatous and 
non-glaucomatous central retinal vessel 
trunk and its branches.”

They concluded, “The paradigm 
introduced in this study has many 
potential clinical applications and may 
help increase diagnostic accuracy, 
predict future patterns and possibly 
impact prognosis of patients.”

Panda SK, Cheong H, Tun TA, et al. The three-
dimensional structural configuration of the central 
retinal vessel trunk and branches as a glaucoma 
biomarker. Am J Ophthalmol. March 2, 2022. [Epub 
ahead of print].

Risk factors for PACD—which may lead to angle-closure 
glaucoma—include older age, higher IOP and more shallow 
anterior chamber depth.
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Low Vitamin A May Cause Childhood Chalazion

Evidence shows that vitamin 
deficiency is a key risk fac-
tor for children with chalazi-
on. In a recent case-control 

study, researchers demonstrated that 
low serum vitamin A was significantly 
associated with this condition, sug-
gesting vitamin A deficiency 
is a possible cause of chalazion 
among these patients.

The study authors enrolled 
180 participants—90 chala-
zion patients and 90 healthy 
controls. Serum from collected 
blood samples was used to test 
levels of vitamins A and D (for 
the latter, 25(OH)D specifically 
was measured). Serum level 
of <0.7μmol/L and <50nmol/L 
were defined as a deficiency of 
vitamin A and D, respectively.

Baseline characteristics, 
including age and BMI, were 
similar between the two 
groups. The study authors re-
ported that the average serum 
vitamin A levels in chalazion 
patients were significantly lower than 
in the control group. They observed 
no significant difference in the serum 
D levels of the chalazion and healthy 
cohorts.

The association between serum 
level of vitamin A and chalazion 
occurrence was also analyzed. Data 
showed that the percentage of 

deficiency among chalazion patients 
(52.2%) was considerably higher than 
their healthy counterparts (28.6%), 
which researchers note suggests 
a negative relationship between 
serum vitamin A level and chalazion 
instance. 

"Due to lower storage of vitamin 
A in liver, children face a bigger risk 
of vitamin A deficiency than adults," 
the researchers wrote. "Vitamin A 
deficiency may cause Bitot's spots, 
conjunctival and corneal desiccation, 
multiple yellow-white peripheral 
focal retinal pigment epithelium 
defects and finally lead to serious 

clinical manifestations such as dry 
eye disease, and night blindness."

They added, "Vitamin A plays a 
crucial role on inflammatory re-
sponse. Lower levels of serum vita-
min A lead to inflammation-related 
diseases including chalazion."

No significant difference in 
vitamin D deficiency was ob-
served between the chalazion 
and control groups (58.9% vs 
56.7%).

“We found that serum vita-
min A levels were significantly 
lower in patients with chalazion 
than in control subjects, while 
the serum levels of 25(OH)D 
were not significantly different 
between the two groups,” the 
study authors concluded. “Fur-
thermore, we found a negative 
relationship between the serum 
vitamin A level and the mor-
bidity of chalazion in children. 
These data demonstrate that 
vitamin A deficiency is a poten-

tial risk factor for chalazion in 
children.”

While the link between chalazion 
and vitamin A deficiency in children 
has been established, the researchers 
noted a need for further investigation 
of the molecular mechanisms.

Cheng H, Lv X, Yao J, et al. Clinical report: correlation of 
serum vitamins and chalazion. Optom Vis Sci. February 23, 
2022. [Epub ahead of print].

By contrast, vitamin D had no correlation with the condition.

IN BRIEF

g Case Report: Severe Dietary 
Restriction Leads to Fungal Kera-
titis. Though rare in advantaged 
countries, vitamin A deficiency may 
still occur as a result of malnutrition 
or extreme dieting, as was the issue 
in a recent case report published in 
the British Medical Journal. An Aus-
tralian woman in her 60s presented 
with bilateral corneal perfora-
tions and decreased visual acuity. 
Culturing revealed a yeast colony 
comprised of Candida albicans in 
her left cornea.

Her diagnosis was corneal 
perforations secondary to bilateral 
fungal keratitis and hypovitaminosis 
A. The researchers wrote in their 
paper that her vitamin deficiency 
was likely due to a diet of nothing 
but bananas and yogurt.

She underwent tectonic corneal 
grafts for the perforations and re-
ceived retinyl palmitate as well as 
oral and topical voriconazole. She 
declined epithelial defect manage-
ment, despite being informed of the 
risk of recurrent microbial keratitis, 
and did not change her diet. Her 
final vision was hand movement OS 
and 6/30 OD.

The ocular sequelae of vitamin 
A deficiency include nyctalopia, 
corneal ulcer and scarring. Ocular 
features may include Bitot’s spots 
(elevated, “foamy” conjunctival 
plaques) and conjunctival and 
corneal xerosis; however, the 
authors noted in their paper that, 
like this case, those classically 
described features may not be seen 
on examination. Nevertheless, they 
wrote, “their absence shouldn’t pre-
clude clinical suspicion of vitamin A 
deficiency.

“Early and specific questioning 
to explore the causative condition 
is imperative in routine clinical prac-

tice to avoid omitting the history of 
hypovitaminosis A,” they continued. 
“This case highlights the impor-
tance of considering a multifacto-
rial cause in corneal perforations” 
and diligently obtaining a thorough 
case history. “Consider vitamin A 
deficiency in cases of corneal per-
foration or impending perforations, 
especially in the context of an 
unusual or nutrient-deficient diet,” 
the report concluded.

Chung I, Tavassoli S, Wong N, et al. Vitamin A 
deficiency presenting with fungal keratitis and 
bilateral corneal perforations. BMJ Case Rep. 
2022;15(3):e247853.

Children who don't get enough vitamin A may be at 
an increased risk of developing chalazion, this study 
shows.
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Iris color change may not be noticeable for several months to years. Typically, the brown pigmentation 
around the pupil spreads concentrically towards the periphery of the iris and the entire iris or parts of 
the iris become more brownish. Neither nevi nor freckles of the iris appear to be affected by treatment. 
While treatment with VYZULTA® (latanoprostene bunod ophthalmic solution), 0.024% can be continued 
in patients who develop noticeably increased iris pigmentation, these patients should be examined 
regularly [see Patient Counseling Information (17) in full Prescribing Information].
5.2 Eyelash Changes 

VYZULTA may gradually change eyelashes and vellus hair in the treated eye. These changes  
include increased length, thickness, and the number of lashes or hairs. Eyelash changes are  
usually reversible upon discontinuation of treatment.

5.3 Intraocular Inflammation 

VYZULTA should be used with caution in patients with a history of intraocular inflammation  
(iritis/uveitis) and should generally not be used in patients with active intraocular inflammation  
as it may exacerbate this condition.

5.4 Macular Edema 

Macular edema, including cystoid macular edema, has been reported during treatment 
with prostaglandin analogs. VYZULTA should be used with caution in aphakic patients, in 
pseudophakic patients with a torn posterior lens capsule, or in patients with known risk  
factors for macular edema.

5.5 Bacterial Keratitis 

There have been reports of bacterial keratitis associated with the use of multiple-dose 
containers of topical ophthalmic products. These containers had been inadvertently 
contaminated by patients who, in most cases, had a concurrent corneal disease or a  
disruption of the ocular epithelial surface.

5.6 Use with Contact Lens 

Contact lenses should be removed prior to the administration of VYZULTA because this product 
contains benzalkonium chloride. Lenses may be reinserted 15 minutes after administration.

6 ADVERSE REACTIONS

The following adverse reactions are described in the Warnings and Precautions section: 
pigmentation (5.1), eyelash changes (5.2), intraocular inflammation (5.3), macular edema (5.4), 
bacterial keratitis (5.5), use with contact lens (5.6).

6.1 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. 

VYZULTA was evaluated in 811 patients in 2 controlled clinical trials of up to 12 months  
duration. The most common ocular adverse reactions observed in patients treated with  
latanoprostene bunod were: conjunctival hyperemia (6%), eye irritation (4%), eye pain (3%),  
and instillation site pain (2%). Approximately 0.6% of patients discontinued therapy due to 
ocular adverse reactions including ocular hyperemia, conjunctival irritation, eye irritation,  
eye pain, conjunctival edema, vision blurred, punctate keratitis and foreign body sensation.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy 

Risk Summary 

There are no available human data for the use of VYZULTA during pregnancy to inform any drug 
associated risks. 

Latanoprostene bunod has caused miscarriages, abortion, and fetal harm in rabbits. 
Latanoprostene bunod was shown to be abortifacient and teratogenic when administered 
intravenously (IV) to pregnant rabbits at exposures ≥ 0.28 times the clinical dose. Doses 
≥ 20 μg/kg/day (23 times the clinical dose) produced 100% embryofetal lethality. Structural 
abnormalities observed in rabbit fetuses included anomalies of the great vessels and aortic  
arch vessels, domed head, sternebral and vertebral skeletal anomalies, limb hyperextension

and malrotation, abdominal distension and edema. Latanoprostene bunod was not teratogenic  
in the rat when administered IV at 150 mcg/kg/day (87 times the clinical dose) [see Data]. 
The background risk of major birth defects and miscarriage for the indicated population is 
unknown. However, the background risk in the U.S. general population of major birth defects  
is 2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies. 

Data

Animal Data
Embryofetal studies were conducted in pregnant rabbits administered latanoprostene bunod daily 
by intravenous injection on gestation days 7 through 19, to target the period of organogenesis. The 
doses administered ranged from 0.24 to 80 mcg/kg/day. Abortion occurred at doses ≥ 0.24 mcg/kg/day 
latanoprostene bunod (0.28 times the clinical dose, on a body surface area basis, assuming  
100% absorption). Embryofetal lethality (resorption) was increased in latanoprostene bunod 
treatment groups, as evidenced by increases in early resorptions at doses ≥ 0.24 mcg/kg/day  
and late resorptions at doses ≥ 6 mcg/kg/day (approximately 7 times the clinical dose).  
No fetuses survived in any rabbit pregnancy at doses of 20 mcg/kg/day (23 times the clinical dose)  
or greater. Latanoprostene bunod produced structural abnormalities at doses ≥ 0.24 mcg/kg/day 
(0.28 times the clinical dose). Malformations included anomalies of sternum, coarctation 
of the aorta with pulmonary trunk dilation, retroesophageal subclavian artery with absent 
brachiocephalic artery, domed head, forepaw hyperextension and hindlimb malrotation, 
abdominal distention/edema, and missing/fused caudal vertebrae. 

An embryofetal study was conducted in pregnant rats administered latanoprostene bunod daily  
by intravenous injection on gestation days 7 through 17, to target the period of organogenesis. 
The doses administered ranged from 150 to 1500 mcg/kg/day. Maternal toxicity was produced 
at 1500 mcg/kg/day (870 times the clinical dose, on a body surface area basis, assuming 100% 
absorption), as evidenced by reduced maternal weight gain. Embryofetal lethality (resorption 
and fetal death) and structural anomalies were produced at doses ≥ 300 mcg/kg/day (174 times 
the clinical dose). Malformations included anomalies of the sternum, domed head, forepaw 
hyperextension and hindlimb malrotation, vertebral anomalies and delayed ossification of distal 
limb bones. A no observed adverse effect level (NOAEL) was established at 150 mcg/kg/day  
(87 times the clinical dose) in this study. 

8.2 Lactation 

Risk Summary 

There are no data on the presence of VYZULTA in human milk, the effects on the breastfed 
infant, or the effects on milk production. The developmental and health benefits of breastfeeding 
should be considered, along with the mother’s clinical need for VYZULTA, and any potential  
adverse effects on the breastfed infant from VYZULTA. 

8.4 Pediatric Use 

Use in pediatric patients aged 16 years and younger is not recommended because of potential  
safety concerns related to increased pigmentation following long-term chronic use.

8.5 Geriatric Use 

No overall clinical differences in safety or effectiveness have been observed between elderly  
and other adult patients.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Latanoprostene bunod was not mutagenic in bacteria and did not induce micronuclei formation  
in the in vivo rat bone marrow micronucleus assay. Chromosomal aberrations were observed  
in vitro with human lymphocytes in the absence of metabolic activation. 

Latanoprostene bunod has not been tested for carcinogenic activity in long-term animal studies. 
Latanoprost acid is a main metabolite of latanoprostene bunod. Exposure of rats and mice to 
latanoprost acid, resulting from oral dosing with latanoprost in lifetime rodent bioassays, was  
not carcinogenic.

Fertility studies have not been conducted with latanoprostene bunod. The potential to impact 
fertility can be partially characterized by exposure to latanoprost acid, a common metabolite of 
both latanoprostene bunod and latanoprost. Latanoprost acid has not been found to have any 
effect on male or female fertility in animal studies. 

13.2 Animal Toxicology and/or Pharmacology

A 9-month toxicology study administered topical ocular doses of latanoprostene bunod to one  
eye of cynomolgus monkeys: control (vehicle only), one drop of 0.024% bid, one drop of 0.04%  
bid and two drops of 0.04% per dose, bid. The systemic exposures are equivalent to 4.2-fold,  
7.9-fold, and 13.5-fold the clinical dose, respectively, on a body surface area basis (assuming 
100% absorption). Microscopic evaluation of the lungs after 9 months observed pleural/subpleural 
chronic fibrosis/inflammation in the 0.04% dose male groups, with increasing incidence and 
severity compared to controls. Lung toxicity was not observed at the 0.024% dose.

U.S. Patent Numbers: 7,273,946; 7,629,345; 7,910,767; 8,058,467.

VYZULTA is a trademark of Bausch & Lomb Incorporated or its affiliates.

© 2020 Bausch & Lomb Incorporated or its affiliates.

Distributed by:

Bausch + Lomb, a division of

Bausch Health US, LLC

Bridgewater, NJ 08807 USA

Based on 9612403 (Folded), 9612303 (Flat) 5/2019    

VYZ.0109.USA.20 Issued: 5/2020



* Pivotal study designs: Two Phase 3, randomized, multicenter, parallel-group studies, APOLLO and LUNAR, evaluating noninferiority of once-daily VYZULTA vs twice-daily 
timolol maleate 0.5% in patients with open-angle glaucoma or ocular hypertension. Primary endpoint was IOP measured at 9 assessment time points in study eye. APOLLO 
(VYZULTA, n=284; timolol, n=133) and LUNAR (VYZULTA, n=278; timolol, n=136).2,3

INDICATION

VYZULTA® (latanoprostene bunod ophthalmic solution), 0.024% is indicated for the reduction of intraocular pressure (IOP) in patients with 
open-angle glaucoma or ocular hypertension.

IMPORTANT SAFETY INFORMATION 

• Increased pigmentation of the iris and periorbital tissue (eyelid) can occur. Iris pigmentation is likely to be permanent

•  Gradual changes to eyelashes, including increased length, increased thickness, and number of eyelashes, may occur. These changes are usually 
reversible upon treatment discontinuation

•  Use with caution in patients with a history of intraocular infl ammation (iritis/uveitis). VYZULTA should generally not be used in patients with active 
intraocular infl ammation

•  Macular edema, including cystoid macular edema, has been reported during treatment with prostaglandin analogs. Use with caution in aphakic 
patients, in pseudophakic patients with a torn posterior lens capsule, or in patients with known risk factors for macular edema

•  There have been reports of bacterial keratitis associated with the use of multiple-dose containers of topical ophthalmic products that were 
inadvertently contaminated by patients

•  Contact lenses should be removed prior to the administration of VYZULTA and may be reinserted 15 minutes after administration 

•  Most common ocular adverse reactions with incidence ≥2% are conjunctival hyperemia (6%), eye irritation (4%), eye pain (3%), and instillation site pain (2%)

VYZULTA and the V design are trademarks of Bausch & Lomb Incorporated or its a�  liates. Any other product/brand names and/or logos are 
trademarks of the respective owners. ©2021 Bausch & Lomb Incorporated or its a�  liates. All rights reserved. VYZ.0258.USA.20

References: 1. VYZULTA Prescribing Information. Bausch & Lomb Incorporated. 2. Weinreb RN, Scassellati Sforzolini B, Vittitow J, Liebmann J. Latanoprostene bunod 0.024% versus timolol 
maleate 0.5% in subjects with open-angle glaucoma or ocular hypertension: the APOLLO study. Ophthalmology. 2016;123(5):965-973. 3. Medeiros FA, Martin KR, Peace J, Scassellati Sforzolini 
B, Vittitow JL, Weinreb RN. Comparison of latanoprostene bunod 0.024% and timolol maleate 0.5% in open-angle glaucoma or ocular hypertension: the LUNAR study. Am J Ophthalmol. 
2016;168:250-259.

For more information, please see Brief Summary of full Prescribing Information on adjacent page.

TAKE A TEST RIDE AT VYZULTAHCP.COM

THE HORSEPOWER YOU NEED

TO LOWER IOP
Powerful IOP reduction with excellent tolerability1,2

VYZULTA delivered up to 9.1 mmHg mean IOP reduction 

from baseline in pivotal trials.1,2*
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eratoconus (KC) is a degenerative 
condition with onset in early adoles-
cence.  It is characterized by grad-
ual thinning of the corneal stroma, 
causing a cone-shaped protrusion 

and worsening vision.  As doctors of optometry, 
our top priority with these patients should be to 
manage their disease—and only secondarily to cor-
rect their vision.

A referral for corneal collagen cross-linking, 
which has been shown to halt progression in 92%-
100% of cases1, may be able to preserve vision.  As 

with any surgical procedure, there is the potential for 
complications and cross-linking may not be right for 
everyone. After treatment, patients will still need reg-
ular optometric care. Follow-up care is similar to that 
required for PRK. However, there is no global period, 
so each follow-up visit is charged as a regular exam.

Without cross-linking treatment, progressive KC 
typically continues to worsen until around age 40 
(and sometimes longer), with 10%-20% of cases 
requiring a penetrating keratoplasty (PKP).2  When 
patients reach the advanced stages of keratoconus, 

K
it becomes a debilitating disease that affects every 
aspect of their lives.  Worsening KC severity is asso-
ciated with significant declines in reading, mobil-
ity, and emotional well-being quality of life (QoL) 
scores.3  The impact on QoL can be even greater 
than that of retinal diseases and can be felt even 
when one eye still has good vision4 so it is important 
that patients get help as early as possible.

In the U.S., when cross-linking is performed with 
the iLinkTM platform (Glaukos), the only FDA-ap-
proved cross-linking system, it is generally covered 
by insurance for 96% of those with commercial 

insurance.  In a recent simu-
lation model, treatment with 
iLinkTM was found to be highly 
cost effective, resulting in a 26% 
reduction in PKPs and patients 
spending 28 fewer years in the 
advanced stages of KC.5  Young 
patients who can be treated 

early while their vision is still good have the most 
to gain.

That’s where optometrists’ role becomes so crit-
ical.  Our awareness of early progressive KC signs 
and risk factors can be nothing short of life chang-
ing for that young myope in our chair.  There is no 
need to wait until a patient has lost vision or has 
slit lamp signs (e.g., thinning or striae) to refer for a 
more in-depth KC evaluation. It is standard of care 
to intervene with cross-linking upon detection of pro-
gression.6

SCAN WITH PHONE 
Learn more about iLink  

corneal cross-linking here 

Optometry’s Role  
in the Patient Journey
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1 KERATOCONUS and CROSS-LINKING

INDICATIONS
Photrexa Viscous (riboflavin 5’-phosphate in 20% dextran ophthalmic solution) and Photrexa (riboflavin 
5’-phosphate ophthalmic solution) are indicated for use with the KXL System in corneal collagen cross-linking 
for the treatment of progressive keratoconus and corneal ectasia following refractive surgery.
IMPORTANT SAFETY INFORMATION
Corneal collagen cross-linking should not be performed on pregnant women.
   Ulcerative keratitis can occur. Patients should be monitored for resolution of epithelial defects. The most 
common ocular adverse reaction was corneal opacity (haze). Other ocular side effects include punctate 
keratitis, corneal striae, dry eye, corneal epithelium defect, eye pain, light sensitivity, reduced visual acuity, 
and blurred vision.
  These are not all of the side effects of the corneal collagen cross-linking treatment. For more information,  
go to www.livingwithkeratoconus.com to obtain the FDA-approved product labeling.
   You are encouraged to report all side effects to the FDA.  
Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.

REFERENCES:
1. Koller T et al. J Cataract Refract Surg 2009;35:1358.  2. Davidson AE et al. Eye (Lond) 
2014;28:189.  3. Tan JCK, et al. Cornea 2019;38:600.  4. Kandel H, et al. Clin Exp Oph-
thalmol 2022;Epub ahead of print.  5. Lindstrom RL et al. J Med Econ 2021;24:410.  6. 
American Academy of Ophthalmology Preferred Practice Pattern, Corneal Ectasia, 2018
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Associate Professor
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USC Roski Eye Institute,
USC Keck School of Medicine
Los Angeles

KEY TAKEAWAYS

 Cross-linking with the only 
FDA-approved iLinkTM System 
can stop or slow progressive 
keratoconus.

 Early diagnosis and 
treatment are essential 
to preserve as much 
vision as possible.

 Optometrists are uniquely posi-
tioned to change lives and protect 
vision by identifying at-risk patients 
in the mild stages of the disease.

Advanced tomography/topography provides 
the most sensitive and accurate diagnostic infor-
mation.  However, there are a number of signs and 
symptoms that should heighten suspicion of KC and 
prompt further testing, either in the practice or by 
referral.  These include myopic shift, rapidly chang-
ing astigmatism, vision that won’t correct to 20/20 
(with no other known reason), distorted mires on 
manual keratometry, and scissoring or an irregular 
retinoscopy reflex.  Patients with a history of eye rub-
bing, connective tissue disease, Down syndrome, or 
a family history of KC are also at higher risk. 

By promptly referring these patients for further 
testing and, if warranted, iLinkTM cross-linking treat-
ment, optometrists are uniquely positioned to protect 
and preserve patients' vision over their entire lifetime. ■

With Cross-Linking5

fewer years in 
late-stage KC

fewer 
PKPs
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Editor’s note: The January/February 
edition of Review of Cornea & Contact 
Lenses included a feature on genetic 
testing in keratoconus that included 
anecdotal impressions from several op-
tometrists, as well as commentary from 
representatives of Avellino, makers of 
the AvaGen test. In one section of the 
discussion, Brian Chou, OD, reported 
receiving differing results on repeat 
testing of the same patient.

Here, representatives of Avellino of-
fer elaboration and Dr. Chou responds 
to the new information.

Genetic Testing for Keratoconus 
Will Continue to Evolve, but 
Patients Can Benefi t Now
By Mile Brujic, OD, and 
Sarvari Panchumarthi, PhD

We want to thank the editorial 
team for their article, “KCN Ge-

netic Testing: Where Does It Fit In?”
One area optometrists should be 

devoting an increasing amount of 
attention and interest to is genetic test-
ing. As with many new technological 
advancements in eye care, an increas-
ing understanding of how these tests 
work and how to integrate them in the 
practice of optometry will be of the 
utmost importance today and in the 
next several years. 

AvaGen by Avellino helps detect 
the genetic risk for keratoconus and 
the presence of corneal dystrophies. 
A rather new type of test to enter the 
fi eld, there are three main aspects to it 

that are critical to help understand its 
clinical utility. 

First is understanding the polygenic 
risk score (PRS) for keratoconus. The 
AvaGen PRS scale ranges from 0 to 100 
and is divided into low-, medium- and 
high-risk segments. The risk score 
for a patient broadly falls into one of 
those three segments/categories. As an 
example, a polygenic risk score of 9 and 
a score of 22 are both in the low genetic 
risk category. 

The PRS is based on the number 
and types of multitudes of genetic vari-
ants found in each tested individual. As 
long as the PRS remains in the same 
risk category, the minor differences in 
the score number are not indicative of 
signifi cant differences in disease risk. 
Via next-generation sequencing (the 

technology used in the AvaGen genetic 
test), the analytical sensitivity and 
specifi city of the test is 100%.

With respect to Dr. Chou’s testing 
of AvaGen using the same sample 
patient’s DNA with three different 
names, dates of birth and ethnicities, 
we would like to point out that the 
difference between a PRS of 9 and 22 
(found in the fi rst and second sam-
plings of the patient) is not clinically 
meaningful. Both scores place the 
patient’s genetic risk in the same cat-
egory: low-risk. The genes identifi ed 
in the risk of keratoconus are always 
detected, and if a specifi c variant used 
in the PRS calculation is ‘dropped out’ 
due to low quality of read depth, the 
PRS value would be expected to differ 
slightly. 

Avellino does quality control by run-
ning each patient’s sample in triplicates 
in its test process for each run. In the 
third testing of the same patient, which 
was received in mid-October 2021, the 
PRS yielded a higher value (61), as the 
company released an improved version 
of the PRS analysis in this same month.

Second, understanding how a 
polygenic risk score is developed for 
complex genetic diseases is key. 

Complex genetic diseases occur 
due to the cumulative effect of several 
single-nucleotide variants (SNVs) of 
very small effect size. Unlike mono-
genic diseases (where the presence 
of a single pathogenic variant yields a 
more defi nitive predisposition for the 
disease), polygenic diseases are more 
complex in nature. There is always an 
interplay of genes and environment 
in the manifestation of a polygenic 
disease. This makes the prediction of 
disease risk in polygenic diseases more 
elusive. 

As genomics knowledge improves 
for a certain disease, the polygenic risk 
score’s predictive value can be refi ned 
and improved over time. For AvaGen, 

letters to the editor
Feedback and ideas from the optometric community.

Early accounts of AvaGen’s role in clinical practice stimulate 
discussion and highlight the need for greater dialog.

Debating the Value of 
Genetic Testing
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A clear-cut diagnosis of 
keratoconus (KCN) can 
be all a clinician needs 
to recommend corne-

al crosslinking (CXL) or rule out 
refractive procedures that may cause 
post-op issues in patients with cor-
neal degenerations and dystrophies. 
However, not every diagnosis is obvi-
ous—there is often a gray area in 
which the individual doesn’t exhibit 
clinical signs of the disease but may 
still harbor latent KCN.

These gray areas can sometimes 
place doctors in tricky situations, as 
early detection of ocular conditions 
is always the best approach to stop 
future vision loss.

Enter AvaGen (Avellino), the fi rst 
commercially available test of its 
kind to help identify patients at risk 
for developing KCN and certain 
other corneal dystrophies. The DNA 
test generates a polygenic KCN risk 
score based on the analysis of 75 
KCN-related genes and more than 
2,000 gene variants, according to 
the company.1 Since some ethnic-
ities show a higher prevalence of 
this eye condition, the AvaGen test 
also factors this information into 
its results, the company says. The 
test is also purported to measure 
susceptibility of several corneal dys-

trophies, including epithelial base-
ment membrane, granular, lattice, 
Reis-Bucklers, Schnyder and Theill-
Behnke, Avellino states.1

“Genetic testing for KCN provides 
one more data point for determining 
risk of disease development,” says 
Aaron Bronner, OD, of Boise, ID. 
“Unlike previous ways of screening 
for the disease, genetic testing pro-
vides a look not only at current risk 
status but also future risk. This can 
be both helpful and confounding as 
clinical decisions are made.”

KCN CLUES 
On the screening front, KCN diag-
nostics have expanded and become 
even more refi ned in recent years.

For example, corneal tomogra-
phy allows clinicians to evaluate 
the anterior and posterior cornea 
along with global pachymetry, says 
Melissa Barnett, OD, of UC Davis. 
Anterior segment optical coherence 
tomography (AS-OCT) can evalu-
ate corneal epithelial thickness and 
wavefront aberrometry can be used 
to evaluate specifi c aberrations such 
as the third-, fourth- and fi fth-order 
aberrations, especially vertical coma 
and trefoil. Also, corneal biomechan-
ics can supply useful information to 
predict early KCN, she suggests.

“AS-OCT has certainly evolved to 
provide us much more information 
about the cornea in those at high 
risk or who actually have KCN, 
but their condition snuck by with 
traditional technologies,” adds Mile 
Brujic, OD, of Bowling Green, OH.

Currently the diagnosis of kerat-
ectasia at a mild stage—“the sweet 
spot” for doing something about 
it—requires Scheimpfl ug imaging, 
Dr. Bronner says.

Beyond the traditional and en-
hanced diagnostic tools available, 
numerous studies have supported 
the premise that genetics play a role 
into whether an individual may 
develop KCN.

One recent investigation included 
genetic screening in a large cohort 
of Chinese and Greek patients with 
KCN, and its researchers suggested 
variants in the VSX1 and TGFBI 
genes might be responsible for 
the condition through autosomal-
dominant inheritance patterns with 
variable expressivity.2 The authors 
concluded that genetic screening is of 
great value in establishing a disease 
classifi cation system of subclinical 
and early-stage KCN and for the 
preoperative screening of refractive 
surgery individuals to prevent 
postoperative corneal ectasia.2

KCN GENETIC TESTING:
WHERE DOES IT FIT IN?

This new technology holds the potential to help identify some patients early, 
but experts caution it’s just one piece of the diagnostic puzzle.

By Jane Cole, Contributing Editor
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To treat ocular inflammation and pain following ophthalmic surgery  
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the PRS was updated in October 2021 
with refinements in its calculation due 
to identification of a fewer number of 
more prevalent variants (common vari-
ants), making the test more refined in 
the information in generates. Ethnicity 
differences were also accounted for 
in variant selection in the new ver-
sion; therefore, ethnicity details are no 
longer required to estimate individual 
polygenic risk score, as they were in the 
calculation. 

Last, with complex genetic diseases, 
correlation is not causation. A high PRS 
for a given disease may never see the 
disease manifest and vice-versa. This 
is due to the interplay between genetic 
risk factors and environment/lifestyle. 
Likewise, someone with a low PRS 
may experience a given disease, as 
their lifestyle and other environmental 
factors may trigger the disease due to 
non-genetic causes. 

This is where using our current clini-
cal skill set to detect conditions such 
as keratoconus—including refractive 
error analysis, slit lamp examination, 
keratometry, topography, tomography, 
as well as the knowledge and skill of 
the eyecare practitioner (ECP)—play 
a crucial role in patient care. A genetic 
test should never be used in isolation 
or as the stand-alone diagnostic method 
for monogenic or polygenic diseases. 

A resource for ECPs is the avail-
ability of genetic counselors, who can 
further help interpret results of a pa-
tient’s genetic test, including PRS, and 
provide additional guidance, such as 
helping determine if it is appropriate to 
test family members. Avellino provides 
this service for both ECPs and patients. 

Genetic testing is a valuable data 
source for the medical community, with 
the eyecare field being no exception. 
While we may be in the early stages 
of this journey, patients can benefit 
now from our collective expertise and 
knowledge of the human genome. 

Mile Brujic, OD, is a practicing doctor 
at Premier Vision Group in Bowling Green, 
OH. He provides consulting services to 
Avellino. 

Sarvari Panchumarthi, PhD, is a mo-
lecular geneticist with more than 20 years of 
research experience in various subdisciplines 
of genetics, in particular the genetics concern-
ing cancer, cardiovascular, neurological and 
ophthalmological disorders.

Progress Toward Answers is 
Welcome—But Questions Remain
By Brian Chou, OD

I offer my thanks to Drs. Brujic and 
Panchumarthi for their interest in 

my report. Their explanation about 
the unusual AvaGen results I received 
provides insight and also raises new 
questions.

Still left unanswered: what is the 
explanation for the same keratoconus 
subject’s identified risk genes getting 
reported as different each of the three 
times AvaGen was run? The revised 
polygenic scoring implemented in 
October 2021 may explain the sub-
ject’s higher polygenic risk score of 61 
vs. the prior PRS values of 9 and 22. 
However, the KCN-associated gene 
profiles themselves changed from test 
to test. Was this also a function of the 
update to the PRS algorithm? In other 
words, were the same genetic variants 
detected in all three tests but reported 
differently to reflect updates to the 
PRS algorithm? 

I wonder, too, if other clinicians using 
AvaGen were notified of the scoring 
change. I learned of this by reading the 
companion sidebar Q&A to my own re-
port. Due to the potentially high stakes 
of medical testing, future modifications 
to the PRS algorithm should include 
contemporaneous proactive notice to 
ECPs, not notice after the fact.

I agree that the test-retest PRS 
change from 9 to 22 would not have 

altered clinical decision-making, as 
both values were within AvaGen’s “low 
risk” category; even so, how would a 
clinician interpret a test-retest PRS 
change of the same increment, if for 
instance the PRS shifted from 22 to 35, 
thereby moving into the “moderate” 
risk category?

Although high analytical validity is 
requisite and expected for CLIA cer-
tification, it does not inform the ECP, 
nor patient, about the more important 
clinical validity and utility.

I look forward to Avellino and others 
elucidating these areas. A pure genetic 
test for keratoconus that is clinically 
valid and useful is welcome, even if 
epigenetics plays a notable role.

Dr. Chou practices at ReVision 
Optometry, a referral clinic for keratoconus 
and scleral lenses in San Diego. He is a 
past recipient of the National Keratoconus 
Foundation’s Top Doctor award.

Is the Joy in Cataract 
Surgery Fading?
By Don Stover, OD

Cataract surgery 40 years ago meant 
two months post-op of branded 

Pred Forte 1% QID, no NSAID and a 
week of antibiotics. There were limited 
cases of cystoid macular edema (CME) 
because it was an all-surgical procedure 
with no phacoemulsification. High 
astigmatism (above three diopters) was 
common, but patients—typically with 
20/20+ corrected acuity—did not com-
plain and strangely did not wear their 
glasses as much as would be predicted. 
Their color vision was exceptional for 
the rest of their lives. 

Then phaco started and best-cor-
rected vision was reduced to 20/25 or 
20/30—explained wrongly as corneal 
edema, but it really was macular dam-
age. Color vision was commonly the 
same before surgery as afterwards. 
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Even though the resultant refractive 
error was almost devoid of astigmatism, 
patients were wearing their glasses 
more, not less. Simultaneously, there 
were improvements in phaco and 
pharmaceuticals, such as the addition 
of NSAIDs, stronger steroids and bet-
ter injectable drugs for dilation during 
surgery. Meds that worked just as well 
once a day became available. Good acu-
ity and improved color vision were now 
possible again. 

But then the economics of cataract 
surgery changed. Reimbursement was 
cut from $1800 to the present-day rate 
of roughly $550. The post-op treatment 
course went from two months to no 
more than three weeks. For 30 years, 
attempts were made to use intracameral 
injectable medication to eliminate or at 
least minimize drop use after surgery. 
Recently reintroduced, this no-drop cat-
aract surgery still poses some problems, 
such as visual or anatomic concerns at 
the one-year follow-up visit, which sug-
gest an insufficient post-op regimen.

An article was published stating that 
post-op cataract surgery meds could be 
taken five minutes apart and still would 
work as well, despite known differences 
between generic and branded products, 
such as lower dosages and different cor-
neal penetration rates. Unfortunately, 
most patients are told now to take post-
op drops five minutes apart.

Also, recent changes in the avail-
ability of steroid medications have 
taken place. Inveltys, a higher con-
centration, better-penetrating form of 
loteprednol, seems to have overtaken 
use of high-potency Durezol or generic 
prednisolone as a popular treatment 
for the shortened three-week post-op 
period. There should be less elevated 
pressure from steroid responders. This 
isn’t quite true, because loteprednol 
still causes IOP spikes, as does pred-
nisolone, at three to four weeks in 
some patients. Durezol almost never 
has those high pressure spikes in the 
first two days after surgery if used in 
BID dosage. I continue to recommend 
Durezol BID for six weeks and QD for 
two weeks for cataract surgery patients, 
and I don’t see CME.

More commonly, what we have now 
with post-op cataract care is a soft ste-
roid used for three weeks, the NSAID 
Prolensa perhaps used QD and some 
kind of antibiotic for a week to 10 days. 

The one-year visit tells the story. 
The patients with fewer post-op meds 
want glasses, even though the refractive 
error is minimal, because they are hav-
ing trouble seeing. Their color vision 
did not improve much after surgery; it 
should have. Those patients that used 
longer and stronger steroids and BID 
dosing for Prolensa don’t want glasses 
at the one-year visit, stating that their 
color vision is significantly better even 
if they had pre-existing dry AMD.

Another factor comes into play for 
optometry practices in rural America. 
Many of our patients have to travel 
out of town to get surgery. If they are 
seen by the surgeon for the one day 
post-op, that means the patient travels 
on a bumpy highway for a couple of 
hours, counting the day of surgery and 
the one-day follow-up back and forth. 
We’ve had patients stay overnight in 
the town where they had surgery and 
their acuity is always a couple of lines 
better in the first few days after surgery. 

Also, use of 1% cyclogyl right after 
surgery resulted in a dilated but 20/20- 
acuity at the one day post-op. Failure to 
use cyclogyl for the drive home yielded 
vision of 20/25 or 20/30 almost always at 
the one-day post-op. If a surgeon counts 
seconds of phaco time, they should also 
count how many miles that patient has 
to drive in to get surgery and follow-up.

In 2020, the cataract surgeon I used 
for 14 years retired; it was a sad day. In 
my small optometry practice, some-
times two patients a day were referred 
there for cataract surgery.

I think “optometry-referred” cataract 
surgery patients are different. They 

often have to travel, and thus need 
the extra cyclogyl drop and should not 
travel far again the day after surgery. 
This is the reason for letting the optom-
etrist see patients the next day instead 
of the surgeon, but this is hard for most 
surgeons to appreciate. These patients 
are most likely more prone to subclini-
cal chronic CME and thus stronger and 
longer post-op medications in my 
opinion are recommended. 

 There is a financial component 
to “optometry-referred” patients for 
the patient, the surgeon and the OD. 
Branded drugs are very costly to the pa-
tient. Thirty years ago, the pharmaceu-
tical companies gave branded post-op 
meds to patients if their brand of intra-
ocular implant was used. Now, there 
are no gift bags anymore and samples 
are hard to come by. Branded meds can 
cost over $600 and the surgeon may be 
out of pocket for some injections used 
during surgery because Medicare won’t 
allow a supply fee. Certain generic 
NSAIDs, when relied upon at the 
expense of better anti-inflammatories, 
may even cause CME. 

Then there is the cost of seeing cata-
ract patients for two months. I generally 
see them for three visits if I see the pa-
tient on the first day post-op. I generally 
don’t make money on post-op visits. 
Wouldn’t it be nice if cataract surgery 
was one fee and the post-op care was 
another fee? This might support better 
post-op care.

I must say cataract surgery is quite 
remarkable. Most surgeons do a very 
good job; if anything, there continue to 
be improvements in the surgery itself.

All I know is that I miss what cataract 
surgery was just a few years ago. The 
patients from those days still come in 
and can’t believe how good their vision 
is and what a miracle cataract surgery 
is. They don’t want glasses and color 
vision is excellent. The more recent 
cataract surgery patients now want to 
buy glasses. I should be happy, but 
I’m really not. I want to be part of the 
miracle that cataract surgery was again. 

Dr. Stover, a 1981 graduate of Univer-
sity California Berkeley Optometry School, 
practices in Porterville, CA. 

LETTERS TO THE EDITOR | Cataract Surgery

I miss what cataract surgery 
was just a few years ago. The 
patients from those days still 
come in and can’t believe how 
good their vision is.
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By Jack Persico 
Editor-in-Chief

OUTLOOK

I
n New York earlier this month for 
Vision Expo East, one morning I 
shared a cab over to the Javits Cen-
ter with a coworker from the division 

of our company that produces 20/20 
and Vision Monday, both fixtures of the 
retailing world of eye care.

The cabbie asked us what was 
happening at the Javits. “It’s an 
optical show,” my colleague said, not 
incorrectly. But his framing (no pun 
intended, I swear) of the conference 
around eyewear products surprised me. 
Had I been riding solo that day, I likely 
would have said, “It’s a meeting for 
eye doctors.”

And there in a nutshell lies the 
somewhat schizophrenic identity of 
optometry. 

We all bring our own priorities to 
our day-to-day experiences, and I’ll 
be the first to admit that mine are on 
the medical aspects of eye care. But of 
course optical products are a huge driv-
er of practice success and, furthermore, 
probably still the one aspect of eye 
care the public mostly associates with 
optometry. Still, it can be odd to see 
these elements sometimes manifest 
not merely as two halves of one whole 
but as entirely different events.

Walking the show floor with a newer 
editorial colleague on the Review team, 
in town for her first Vision Expo East, 
I wryly pointed out that, as usual, the 
stuff we came to see was “in the base-
ment.” For as long as I can remember 
(my first VEE was in 1992), the layout 
of the conference puts retail exhibitors 
in the spacious upstairs showroom and 
the med/pharma events in the win-
dowless bottom hall. A fan of British 
costume dramas, I notice this Upstairs, 
Downstairs feel of the place every year. 

That show, like the more recent 
Downton Abbey, chronicled the lives of 
a wealthy family and their staff, each 
with their own living quarters. Now, 
don’t get me wrong: I’m not saying 
the medically minded attendees are 
treated like lesser participants. But 
VEE does often feel like two separate 
lives being lived in the same house. 
That’s likely inevitable, given the high 
attendance by dispensary staff there.

Opticians and dispensing profes-
sionals comprise a huge contingent of 
the attendees, as it should be. They’ll 
always want and need to know all 
about the latest trends in frames and 
lenses. Vision Expo, like its precur-
sor OptiFair, has always been one of 
the premier outlets for the retail and 
dispensing side of eye care. A meeting 
with deep roots in the multibillion-
dollar optical industry owes nothing to 
the medical side of optometry; if they 
wanted to hold a purely retail event, 
it would be justifiable and probably 
highly successful. But it wouldn’t 
wholly reflect what optometry is today.

The organizers are to be commend-
ed for investing in the optometric CE 
side in recent years. The addition of 
education co-chairs Mark Dunbar and 
Ben Gaddie several years ago made 
medical topics a much bigger priority, 
and these two exceptional ODs once 
again put together an outstanding 
program this year. We shared dozens 
of excellent clinical insights from the 
optometric program through live cover-
age in our Twitter feed and other social 
media outlets during the meeting.

I learned a lot at VEE this year and 
it’ll be put to good use in these pages. 
Next year, I’d like to spend a little 
more time upstairs. g

The medical/optical dichotomy of optometry was on display 
once again at Vision Expo East.

Upstairs, Downstairs
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W
hile we manage all aspects of 
primary eye care, what sets 
us apart as a profession is 
managing cornea and exter-

nal disease. Fortunately, the cornea 
requires little extra equipment beyond 
our slit lamp to visualize pathology 
effectively. Consider the opportunities 
ranging from dry eye disease, epithe-
lial basement membrane dystrophy/
recurrent corneal erosion and Fuchs’ 
dystrophy to keratoconus, abrasions, 
foreign bodies and numerous forms of 
keratitis—just to name a few!

Dry Eye Disease
It’s essential to differentiate the type of 
dry eye first; otherwise, your treatment 
strategy isn’t likely to work. Expression 
of the meibomian glands can be done 
in two to five seconds with an expres-
sion paddle. Abnormal expression will 
indicate an evaporative dry eye. In con-
trast, normal meibomian gland expres-
sion with significant corneal staining 
(using NaFl dye) and a thin meniscus 
will indicate an aqueous-deficient dry 
eye. Keep in mind that the location 
of the stain is critical—inferior stain 
will indicate incomplete overnight lid 
closure or potentially lagophthalmos.

NaFI dye will also aid in the visual-
ization of a foreign body, papillae, con-
junctival staining, conjunctivochalasis, 
limbal stem cell deficiency, persistent 
epithelial corneal defects, abrasions and 
corneal ulcers.

Corneal Foreign Body Removal
When managing corneal foreign bod-
ies, begin with visual acuity testing 
followed by a slit lamp examination 

and determine the location, depth and 
possible material you are dealing with. 
Rule out an infiltrative process in the 
cornea indicative of a secondary infec-
tion. Observe the anterior chamber for 
cell and flare. Next, place NaFl dye in 
the eye to help find the foreign body 
and always evert the upper eyelid.

Determining the depth is critical and 
using a slit beam will help you see how 
far into the cornea it has penetrated. If 
there is no risk of intraocular foreign 
bodies, intraocular pressure assessment 
will confirm and you can begin working 
on removal. Consider using a 30-gauge 
needle—which is beveled—and keep 
the bevel toward the cornea to lift the 
foreign bodies (sterile jeweler’s forceps 
can also be used). This is especially 
helpful for a metallic foreign body. 
Be sure to remove significant residual 
rust in the cornea with an Alger brush. 
An antibiotic drop should be instilled 
and prescribed until the epithelium is 
healed. Corticosteroids may need to 
be considered after re-epithelialization 
if significant inflammation and/or an 
anterior chamber reaction is noted.

The Evolution of Crosslinking
There are two potential future treat-
ments. The first involves a scleral lens 

with a built-in transducer that emits 
UV light. The scleral lens bowl is filled 
with riboflavin solution and placed on 
the cornea, and the patient wears the 
lens, which is hooked up to a machine 
that administers the light treatments.

The second, soon to enter Phase III 
FDA clinical studies, involves lysyl 
oxidase, a substance that is deficient 
in patients with keratoconus. Phase 
IIb trials with drops containing this 
ingredient show a decrease of 1.8D in 
K values, which is technically a greater 
response than currently approved cor-
neal crosslinking options.

Herpes Zoster Ophthalmics (HZO)
Optometry is seeing more of these 
cases and we have to be prepared to 
manage these patients. Although the 
cornea is heavily involved, with signs 
ranging from pseudodendrites to even-
tual neurotrophic keratitis and lipid 
keratopathy, the most common sign of 
HZO is iritis. Since this is a systemic 
disease with ocular manifestations, 
the primary therapy is oral antivirals. I 
prefer valacyclovir 1000mg three times 
a day for 10 to 14 days.

Additionally, treat the ocular in-
flammation early with potent topical 
steroids to prevent corneal scarring and 
quiet the uveitis. Tapering can occur 
over six weeks and you may need to 
maintain a prophylactic dose of oral 
valacyclovir of 1000mg once a day. 
Also consider ophthalmic gel Zirgan 
(Bausch + Lomb) five times per day for 
a week followed by three times a day 
for a week when the cornea is involved. 
This aggressive management will help 
spare vision loss.

The cornea is a comfortable place for 
optometry. Keep your skills up and gain 
confidence as you work on a structure 
that is readily visible and will make a dif-
ference for you and your patients in this 
cornerstone of optometric care. ■

How to properly manage this important part of optometric care.
Cornea Cornerstone

Dr. Karpecki is the director of Cornea and External Disease for Kentucky Eye Institute, associate professor at KYCO and medical director for Keplr Vision and the 
Dry Eye Institutes of Kentucky and Indiana. He is also chair of the New Technologies & Treatments conferences. He consults for a wide array of ophthalmic clients, 
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I 
s there such a thing as truth? I was 
brought up by Betty and Earl to 
believe there is. Oh, yes, my parents, 
coincidently also named Betty and 

Earl, thought so too, but I’m talking 
about Betty and Earl down at the drive-
in. Betty and Earl knew that if some-
one came to the drive-in, they would 
probably want a couple of hot dogs and 
some popcorn, and you could hang your 
hat on that, my friends.

So, having been taught that there is 
truth to certain things, I am concerned 
that optometry and optometrists might 
be living in a haze rather than clearly 
seeing the truths in our profession that 
we can count on no matter what. Here 
are some truths in optometry:

1. People want to have good vision. 
You cannot hurt somebody if you help 
them see better. I know we can all give 
examples of folks who come in at 20/50 
and say, “I’m just here for a checkup. 
My eyes are fine.” What about them, 
you may ask? I think we can make 
them see 20/20, but we cannot make 
them improve upon their 20/200 brain. 
Still, they do actually want to see. 

2. Each exam has an endpoint. Of 
course, sometimes the endpoint is that 
we just cannot help the patient. Not 
everyone can choose which is better, 
number one or number two. For some 
folks, the endpoint is the wilder-
ness, not the mountaintop. Let them 
continue to wander visually until they 
decide where to make camp. Personal-
ly, I love when a patient comes in with 
a bag of glasses from 10 different eye 
doctors, none of whom are any good at 
optometry. My goal shifts to not being 
the dumbest doctor in the bag. If you 

make the patient be the boss of their 
own eyeballs, they will never rank you 
lower than the fifth dumbest eye doc-
tor in the bag. Now there’s an endpoint 
for you.

3. Consulting online reviews is no 
way to run a practice. Patients who 
gripe online are not your best practice 
consultants. People who harass you 
online also harass everybody they ever 
meet online. Do your best to help 
them receive the care they need from 
the ophthalmologist who disrespects 
optometry the most. Karma.

4. People care about your appearance. I 
am living proof that you don’t have to 
be pretty to be successful in optometry, 
but wearing a clean shirt is not a bad 
move. Don’t leave home without it. 
Oh, and bathe. You know who 
you are. Yes, I am talking 
about you.

5. It’s okay to drive a cool car. 
I know doctors who own a 
tricked-out, luxurious car 
but have an old beater 
they drive to work 
because they are 
afraid the patient 
will think they are 
just there to make 
money. (1) There is 
nothing wrong with mak-
ing money. Your patients 
make money too, right? (2) 
If somebody is messing with 
my eye, I want them to drive 
a nice vehicle. That means 
they see lots of patients. 
And, taking it even further, 
if somebody is doing my 
heart bypass, I want them to 

be driving a gold-plated Bentley with 
a personalized license plate that reads, 
“BSTHRTDR.”

6. You cannot save your staff from their 
choices. I spent my early years trying to 
make my staffers better and happier. 
This did not work. But when I changed 
my approach to make them better 
employees, they automatically became 
better and happier or they hit the road, 
which also, I think, helped them be 
better and happier while simultane-
ously making me better and happier. 
If you want your staffers to make the 
right choices on the weekend, spend 
time teaching them to make the right 
choices in your office.

7. You must accept you aren’t perfect. If 
you do, then you are actually perfect 
after all. Yes, you will blunder through 
more often than you will ever know. 
Welcome to humankind. Wanna be 
perfect? Ask your spouse how to do it.

8. You need to get paid. I know, 50% 
of your townspeople are covered by a 

crappy vision insurance plan. Still, 
assuming you would like to keep 
the lights on, then, obviously, 
you need to get paid. It’s okay. 

Don’t just blindly accept a 
plan that puts you 
deeper in the 
hole with every 
patient. My goal 
has always been 

to charge a million 
dollars per exam 
and see one 
patient a year. 

Think. Reconsider. 
How are you going to get 
paid? You need to get 
paid.

9. People, you have to stop and 
spend time just breathing. Close your 

eyes. Be here right now. Oh, I should 
have mentioned, pull your car off the 
highway first. My bad. g

Recognize what’s real—and what’s not.

Can You Handle the Truth?
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A patient presents to me with a 
significantly swollen left upper lid. 

What are the next steps?
While there are plenty of pos-
sible causes of swollen eyelids, 

the first that comes to mind is prese-
ptal cellulitis. “While this is the most 
probable, we must always keep the 
differential with the highest chance of 
morbidity or mortality in mind,” says 
Mark Miriello, OD, of The Eye In-
stitute in Philadelphia. “With swollen 
eyelids, that is orbital cellulitis.”

Other differentials to consider in-
volve severe anterior segment inflam-
mation such as viral conjunctivitis, 
corneal abrasion and even uveitis. 
Taking a careful symptom inventory 
and thorough slit lamp examination 
can help rule these differentials out.

Trace the Source
The orbital septum is a shield of 
fibrous tissue that acts as a barrier be-
tween the eyelids and the orbit itself. 
Preseptal cellulitis, then, is a bacte-
rial infection of the skin—effectively 
isolated to the eyelids.1,2

Patients present with swollen, red 
lids that may be tender to the touch 
and febrile. Since the inflammation is 
confined to the eyelid, they present 
with unaffected vision, ocular motility 
and pupils and without proptosis.1-3

The source of the infection is often a 
result of other infectious eyelid lesions. 
Sinusitis, particularly of the ethmoid si-
nus, is a common culprit. Other routes 
of infection include superficial facial 
traumas and surgeries, foreign bodies 
and insect bites.1 

When taking history, determine if 
the patient is at risk for any of these 
etiologies. “Ask about precipitating 
styes, traumas and sinus infections,” 
Dr. Miriello says. “If the patient can 
localize the part of the lids where 
their symptoms first presented, pay 
special attention there during slit lamp 
examination.”

Preseptal cellulitis treatment in-
volves oral antimicrobial therapy. With 
gram-positive cocci, such as Staphylo-
coccus and Streptococcus species, being 
the most common causative organisms, 
select antibiotics accordingly.1 Keflex 
(cephalexin, Advancis Pharmaceuti-
cal) is a great choice and is commonly 
dosed 500mg PO BID for adults.3 This 
dosage is well tolerated and can be 
safely taken up to QID.4 

Dr. Miriello prefers the more 
frequent dosing so he never has to 
wonder if a persistent case would 
have responded better. The treatment 
course can range from seven to 10 
days, depending on the severity of the 
initial presentation.1

Check Motility
Orbital cellulitis occurs when these 
infections gain access to the orbit itself. 
While these patients may look prese-
ptal, there are several symptoms and 
signs that readily set this more serious 
orbital infection apart. Look for some 
degree of ophthalmoplegia and pain 
with eye movement due to inflam-
matory infiltration of the extraocular 
muscles, Dr. Miriello says. Exoph-
thalmometry is also recommended, 
since ipsilateral proptosis signals likely 
orbital involvement.1,3,5

As the disease progresses and the 
retrobulbar optic nerve becomes 
involved, visual acuity, color vision 
and pupillary reactions can become 
affected. Untreated orbital cellulitis 
may also result in orbital abscesses, 
cavernous sinus thrombosis or even 
intracranial extension of the infection, 
which can be deadly.1,3,5

Orbital cases may stem from presep-
tal ones if timely treatment is not initi-
ated. Sinusitis is overwhelmingly the 
most common cause. Others include 
the spread of dental and middle ear 
infections, infected adnexal injection 
sites and traumas or surgeries that al-
low access to the orbit.1,5

“These patients require intrave-
nous antibiotics and hospitalization, so 
prompt referral is crucial when you sus-
pect orbital involvement,” Dr. Miriello 
says. Multidisciplinary management 
can greatly improve outcomes.1,3,5 g

1. Lee S, Yen MT. Management of preseptal and orbital cellulitis. 
Saudi J Ophthalmol. 2011;25(1):21-9.

2. Rimon A, Hoffer V, Prais D, et al. Periorbital cellulitis in the era 
of Haemophilus influenzae type B vaccine: predisposing factors 
and etiologic agents in hospitalized children. J Pediatr Ophthlamol 
Strabismus. 2008; 45(5):300-4.

3. Lim LT, Miller D, Ah-Kee EY, Ferguson A. Preseptal cellulitis or 
orbital cellulitis? West Indian Med J. 2015; 65(2):304-7.

4. Rodríguez-Uña I, Bañeros-Rojas P, Jiménez C, Díaz-Valle D, 
Gegundez-Fernandez J, Benítez-del-Castillo J. Systemic antibiotics 
with ophthalmic clinical usefulness. In: Benítez-del-Castillo J, Díaz-
Valle D, Gegundez-Fernandez J, eds. Ocular Pharmacotherapy. 
Jaypee Brothers Medical Publishers; 2017:93-110.

5. Danishyar A, Sergent SR. Orbital Cellulitis. StatPearls [Internet]. 
Treasure Island, FL: StatPearls Publishing; 2021.

Careful observation and history taking is paramount when 
evaluating a swollen eyelid.

Assuming the Worst
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A patient with preseptal cellulitis who 
responded well to oral antibiotics.
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clinical pearls in corneal 
Foreign Body Removal

How to properly identify, treat and manage patients with this ocular trauma.

I
t’s a typical afternoon in your prac-
tice and a 35-year-old male pres-
ents with the following complaint: 
“I was installing shelves in my 

home a few days ago and I think I 
got something in my eye.” He men-
tions that he could see something 
dark gray on his eye when he looked 
in the mirror. He tried to rinse it out, 
but it wouldn’t budge—now the eye 
is red and painful.

Ocular foreign bodies are 
a common form of ocular 
trauma, accounting for 
approximately 40% of all 
such traumas and leading 
to about 2% of all emer-
gency room visits.1 Patients’ 
symptoms can vary widely 
depending on the nature 
and timing of the foreign 
body injury.

Regardless of your 
practice mode, most of us 
have encountered situations 
similar to this. But what is 
the best way to proceed? In 

this article, we will review how to 
evaluate, treat and manage patients 
with an ocular foreign body, as well 
as provide helpful clinical pearls for 
successful removal.

#1: take a Thorough patient History
A proper detailed history of the 
patient will help guide your ex-
amination, determine the type of 
prophylactic care needed as well as 
provide documentation for any work-
ers’ compensation or other legal is-
sues that may be associated with the 

incident. The case history should be 
problem-focused with an emphasis 
on what, when, where and how.

• Ask what the foreign body 
is. Knowing the kind of material 
involved can help give you an idea 
of the risk for infection and guide 
your decision-making on the type 
of postoperative treatment that may 
be indicated. Organic or vegetative 
materials are associated with a higher 
rate of infection. Metallic materi-
als are likely to result in a rust ring. 
Inert materials (i.e., glass, ceramic or 

high-grade plastic) tend to 
be non-reactive and carry 
less risk of an inflammatory 
response.3,4

• Ask when the injury 
occurred. The longer the 
foreign body has been in 
place, the higher the risk for 
infection, inflammation and 
rust formation (with metal-
lic ferrous material). Salt 
present in the tears can react 
with the iron in metallic 
foreign bodies to create a 
corneal rust ring around the 
foreign body. This reaction 

By bridget hendricks, OD 
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Fig. 1. Preoperative slit lamp biomicroscopy of the patient’s left 
eye shows the embedded corneal foreign body.
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typically begins within a few hours of 
the injury occurence  and can result 
in a complete rust ring within eight 
to 12 hours.5

• Ask where the patient was when 
the injury occurred. Were they at 
home or at work? Also ask if they 
were wearing safety eyewear. Proper 
documentation of this is important, 
as it could be pivotal information in 
workers’ compensation, insurance 
and liability cases.

• Ask how the injury happened. 
The mechanism of ocular injury 
helps determine the force with which 
the foreign body may have entered 
the cornea. High-risk mechanisms 
include grinding, hammering, metal 
shaving, machine yard work and 
exposure to explosives.2 These sce-
narios should raise your suspicion for 
possible penetrating injury and help 
you decide whether imaging scans 
are necessary.

It is also important to know the 
patient’s previous best-corrected 
visual acuity (BCVA) and any other 
relevant ocular history. Underlying 
pathology, previous corneal injuries 
and previous surgeries can impact 
prognosis. Other relevant informa-
tion to gather during the case history 
includes documentation of events 
or interventions since the time of 
the injury, date of the patient’s last 
tetanus shot and, in the cases of 
suspected penetrating injury, when 
the patient last ate or drank should 
be noted to determine if intraocular 
surgery is indicated.

#2: DoN’t Cut Corners or Rush Exams
Attention to detail during foreign 
body removal can make the differ-
ence between successful outcomes 
and sight-threatening complications.

Immediately following the case 
history, be sure to obtain and docu-
ment BCVAs before performing any 
procedures or instilling drops. This 
will determine the level of suspicion 
for penetrating injuries, as these 
injuries are associated with more sig-
nificantly decreased vision. Baseline 
visual acuities are also important for 
medicolegal reasons.

For example, if the patient has 
amblyopia or another pre-existing 
condition causing reduced acuity, it 
is important to have documentation 
that the acuity was reduced prior to 
the procedure that you performed. 
This could protect you from allega-
tions that your procedure is respon-
sible for the patient’s reduced acuity. 
An exception to this rule is if the 
patient is experiencing intense pain 
with blepharospasm, rendering them 
unable to open their eyes. In this 
case, a drop of topical anesthetic such 
as proparacaine or tetracaine may be 
instilled prior to visual acuity mea-
surement.

Other entrance tests such as pupil 
and extraocular motility testing 
should be performed, as abnormali-
ties in pupil shape (e.g., a peaked iris) 
and limited mobility of the eye can 
be a sign of penetrating injury. 

A thorough slit lamp exam should 
be performed, first without fluo-

rescein dye. Examine 
all structures of both 
eyes looking for injec-
tion, chemosis, anterior 
chamber cells and flare 
and presence of for-
eign bodies. Be sure to 
check the conjunctiva 
for any signs of perfora-
tion—this will appear as 
an area of injection and 
chemosis surrounding an 
entrance point. Always 
perform lid eversion to 
check for foreign bodies 

trapped under the eyelid. 
After your initial scan of the ocular 

structures, add fluorescein dye and 
examine the eye using a Cobalt blue 
filter. Look for signs of epithelial 
defects, corneal abrasions or lacera-
tions. Keep in mind that the presence 
of vertically oriented linear abrasions 
could result from foreign bodies em-
bedded under the eyelid.

Always perform the Seidel test to 
help rule out globe perforation. A 
positive test will appear as a “dark 
waterfall” of aqueous leakage within 
the fluorescein, indicating that ocular 
penetration has occurred. Other signs 
consistent with a penetrating injury 
include shallow anterior chamber, 
hyphema, defects of the iris or pupil, 
a break in Descemet’s membrane and 
lens opacities.5

As a word of caution, small foreign 
bodies characterized by high heat or 
high velocity can penetrate the globe 
and result in a self-sealing entry 
point. Such wounds may not result 
in a positive Seidel sign or shallow 
anterior chamber, but a tunnel 
through the cornea may be visible. 
In addition, there may be associated 
anterior uveitis. If there are any signs 
or suspicion of penetrating injury, 
apply a rigid shield (e.g., Fox shield 
or inverted Styrofoam cup) and 
refer the patient immediately to the 
emergency department or ophthalmic 
surgeon for specialty evaluation and 
management.

Once the eye is stabilized, further 
investigation for retained foreign 

Fig. 2. Preoperative imaging of the patient’s left eye. AS-OCT shows hyper-reflectivity and shadowing due 
to the corneal foreign body (left). The corneal foreign body did not completely penetrate the cornea (right).
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bodies is indicated with tests such as 
dilated fundus examination, gonios-
copy and imaging studies. Potential 
imaging methods include computed 
tomography scans, B-Scan ultraso-
nography, ultrasound biomicroscopy, 
plain film x-rays and magnetic reso-
nance imaging. The latter is contra-
indicated if suspected foreign body is 
metallic because it can cause migra-
tion of the object, further damaging 
the ocular tissues. 

After you’ve ruled out penetrating 
injury and located the foreign body, 
determine its exact location, size and 
depth. Keep in mind there can be 
more than one foreign body pres-
ent, or one in the fellow eye that the 
patient is unaware of. An optic sec-
tion should be used to determine the 
depth; however, in some cases—espe-
cially if there is corneal edema—it is 
difficult to visualize.

Anterior segment OCT (AS-OCT) 
can help determine the depth in 
unclear cases; it will typically show a 
hyper-reflective lesion representing 
the foreign body material. The for-
eign body will also cause shadowing 
of the corneal layers corresponding to 

its location.6 Thus, the high resolu-
tion of AS-OCT provides detailed 
information that can be used to deter-
mine the most appropriate removal 
technique (Figures 1 and 2).

Understanding exact depth and 
location is also helpful in predicting 
prognosis. Objects that have pen-
etrated the stroma will produce a scar, 
which can result in decreased vision if 
the object is within or near the visual 
axis. In addition to detailed charac-
teristics of the foreign body, AS-OCT 
can provide information on the status 
of the surrounding tissue, the integ-
rity of Descemet’s membrane (i.e., 
risk for impending perforation) and 
even identify any missed lesions that 
were not previously visible on slit 
lamp examination.6

Next comes determining whether 
or not the foreign body actually needs 
to be removed. If it is not penetrating 
the globe, it’s best to go ahead and 
remove it. Inert objects such as sand 
and glass are well-tolerated in the 
cornea without resulting in a tissue 
reaction. If an inert object cannot 
be removed without significant risk 
and is not in the visual axis, it can be 

left in place with close monitoring 
of the patient.7 In contrast, organic 
substances (vegetative materials) and 
metals are poorly tolerated by the 
cornea, resulting in edema, scarring, 
inflammation, neovascularization and 
stromal necrosis. These substances 
must be promptly removed.6

#3: choose the Best Tool For the Job
If the foreign body is superficial, it can 
sometimes be rinsed away via ocular 
irrigation with sterile saline or wiped 
away with a moist cotton-tipped ap-
plicator. If the foreign body is embed-
ded, more invasive tools are necessary: 
golf spud, jewelers forceps, magnetic 
probe and small-gauge needles (Figure 
3). Rust rings may be removed with 
either a small-gauge needle or an 
ophthalmic burr/Algerbrush.

Here are some rules of thumb to 
take into consideration when selecting 
which instrument to use:

• Make sure instruments are sterile.
• Use the least invasive technique 

that will allow for safe and effective 
removal. 

• Attempt to remove superficial 
objects with a moistened sterile 

C O R N E A L F O R E I G N B O D Y R E M O VA LFeature

Fig. 3. Foreign body removal kit (left). Instruments from left to right: Algerbrush, speculum, eyelid retractor, jewelers forceps, golf club 
spud and magnetic probe (right).
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cotton-tipped applicator. This is best 
for objects like eyelashes or hairs that 
are resting on the conjunctiva. Avoid 
using a cotton-tipped applicator on the 
cornea. Due to the size of the cotton 
tip, it could embed the foreign body 
further into the cornea or cause a large 
area of epithelial disruption.

• Consider using a magnetic spud 
for superficial metallic foreign bodies. 
This will allow you to easily lift 
superficial metallic objects without 
causing significant damage to the 
surrounding tissues. This is also 
helpful for retrieval and cleanup of 
any loose flakes of metal that may 
have been dislodged onto the ocular 
surface during removal.

• Foreign body spuds (also referred 
to as golf club spuds due to their 
characteristic shape) are useful for 
removing embedded foreign bodies 
that require excavating, scraping or 
flicking to dislodge. Due to the blunt 
edge of the spud, there is minimal 
risk of perforation.

• Jewelers forceps are helpful in 
grasping vegetative material that 
protrudes outward from the ocular 
surface or lifting off material that is 
loosely adhered to the surface.

• When used properly, a small-
gauge disposable needle, such as the 
25-gauge 5/8” is a good all-around 
tool that results in minimal damage.

#4: Ensure Patient Consent
Prior to foreign body removal, explain 
the procedure, risks, benefits and 
alternatives to the patient and obtain 
written consent (or document verbal 
consent in your chart).

Ensure patient comfort and coop-
eration by properly anesthetizing the 
ocular surface with topical anesthetic 
drops such as proparacaine 0.5% or 
tetracaine 0.5%. Instill one or two 
drops of anesthetic into the lower 
cul-de-sac of the eye and wait at least 
30 seconds before starting the proce-
dure. Instillation of topical anesthetic 
into the fellow eye will aid in reduc-
ing blink reflex and increasing patient 
cooperation.

For best stabilization and visualiza-
tion, a slit lamp should be used with 
the patient’s forehead securely placed 
against the forehead rest. Identify a 
fixation target that will ensure proper 
and steady alignment of the eye and 
reduce risk of eye movement during 
the procedure. Instruct the patient to 
fixate on the target using the opposite 
eye. Occasionally, the use of an eyelid 
speculum is required for patients who 
are less cooperative or have a strong 
blink reflex.

#5: Optimize Stability During Removal
Stability is key when performing for-
eign body removal. Stabilize your arm 

using the slit lamp table 
or an arm rest. Hold the 
instrument like a pencil 
between your thumb and 
forefinger. Rest your fourth 
and fifth fingers holding 
the instrument on the 
patient’s cheek, bridge of 
nose or upright bar of the 
slit lamp. Align your instru-
ment by sighting outside 
of the slit lamp, positioning 
it in front of the foreign 
body at an angle tangen-
tial to the ocular surface. 
It’s imperative that you 
always approach the eye 
tangentially in order to 
prevent perforating the 
eye or further embedding 

the foreign body into the eye. Once 
properly aligned, look through the 
oculars as you perform the remainder 
of the procedure. Secure the upper 
eyelid with your free hand and use 
the instrument to remove the foreign 
body.

When using a cotton-tipped appli-
cator, foreign bodies can be removed 
by gently tapping the moistened tip 
to the object and lifting it off of the 
tissue. If the foreign body is conjunc-
tival, you can use a gentle swip-
ing motion if necessary. Avoid any 
swiping motions on the cornea as this 
could cause an abrasion.

When using forceps, gently clasp 
the object and lift it off of the tissue, 
and avoid pinching the surface of the 
eye.

When using a needle, position it 
with the bevel facing outward, toward 
you. With small strokes, use it to 
loosen the edges of the foreign body. 
Then, with the tip of the needle 
positioned just under the edge of the 
foreign body, use a subtle flicking 
motion to release it from the corneal 
surface. Make sure to maintain a tan-
gential angle to the globe throughout 
this procedure.

When using a spud, the instru-
ment should be handled in a similar 
manner as the needle, using the tip of 
the spud to tease out the edges of the 
foreign body and then using a flicking 
motion to release it from the surface 
of the cornea (Figure 4).

#6: Double Check, 
Irrigate and Document
Once you have successfully removed 
the foreign body, irrigate the eye with 
sterile saline solution and re-examine 
with the slit lamp. Document the 
size, location and depth of the resul-
tant epithelial defect.

#7: Remove any Rust at Initial Visit
Metallic (ferrous) ocular foreign bod-
ies begin to oxidize, forming rust at 
the injury site within just a few hours 
of becoming embedded in the cornea. 
The resulting rust usually forms 
a ring around the metallic foreign 
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Fig. 4. Spud removal of a metallic foreign body.
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body (Figure 5). If left there, this rust 
ring can cause an immune response, 
resulting in extended healing time, 
inflammation, tissue damage and 
stromal necrosis.8-9 Therefore, it is 
best to remove as much of the rust as 
possible, as soon as possible. 

An Algerbrush—a small, low-speed, 
battery-operated drill that is fitted 
with a tiny dental burr—is commonly 
used for removal. To alleviate patient 
apprehension during this technique, 
mention that the Algerbrush makes 
a soft whirring noise. The device has 
a built-in clutch mechanism that will 
stop the instrument when a certain 
degree of resistance is encountered. 
Therefore, when an Algerbrush 
contacts Bowman’s membrane, it 
will automatically shut off. This 
safety measure assumes proper use 
of the instrument, using a tangential 
approach, and that the foreign body 
itself is not penetrating Bowman’s 
membrane. In cases where the for-
eign body is penetrating Bowman’s, 
there is no longer enough resistance 
to initiate the stop.9

When using the Algerbrush, ap-
proach the cornea tangentially and 
apply it to the rust ring with very 
little pressure; allow the spinning mo-
tion of the burr on the cornea to do 
the work for you. Lightly contact the 

rotating burr with all areas of the rust 
ring. There should be minimal hand 
movement, with the exception of 
moving the instrument to a different 
part of the rust ring. Occasionally, it 
is necessary to switch the Algerbrush 
to your opposite hand in order to 
take advantage of the now reversed 
rotation of the burr to remove any 
resistant rust. 

Alternatively, you may use a spud or 
needle to remove the rust ring, always 
keeping the instrument tangential 
to the cornea. Use small motions to 
scrape away the epithelium that con-
tains the rust.

Ideally, you should remove as much 
rust as possible during the initial visit 
in avoid an inflammatory response 
(Figure 6). However, very deep stromal 
rust may be left in place if you feel 
it would be unsafe to attempt to 
remove it at that visit. Keep in mind: 
aggressive and widespread use of the 
burr within the stroma can lead to 
increased scarring.9 Thus, in cases of 
deep stromal rust, it is best to remove 
only the superficial rust and leave the 
rest for removal at a follow-up visit.

As the cornea heals, the residual 
rust will move more anteriorly, allow-
ing for easier removal with less risk 
of long-term scarring. In some cases, 
it takes several visits to remove all 
of the rust. At the conclusion of the 
procedure, rinse the eye with sterile 
saline, re-examine the eye with the slit 
lamp and document the extent of the 
corneal defect. You may instill a drop 
of broad-spectrum topical antibiotic 
for prophylactic coverage.

Fig. 5. Metallic foreign body with rust ring.
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Fig. 6. Corneal epithelial defect immediately following foreign body removal with an 
Algerbrush.
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#8: Treat with Antibiotics
Postoperative care involves preven-
tion of infection, control of pain and 
inflammation and monitoring for 
complications. As a rule of thumb, 
the patient should be treated with 
a broad-spectrum antibiotic, such 
as a fluoroquinolone, four times per 
day for one week or until the defect 
has re-epithelialized.10 In cases of 
large corneal defects or conjunctival 
defects, antibiotic ointment may be 
preferred due to longer coverage as 
well as cushioning for comfort. A 
cycloplegic, such as cyclopentolate or 
homatropine, can be prescribed twice 
per day if there is significant pain or 
inflammation.

Topical ophthalmic NSAIDs can 
also be considered for treatment 
of pain in foreign body patients; 
however, these medications are not 
ideal in such cases, as they can lead 
to compromised corneal healing. 
Over-the-counter oral analgesics such 
as acetaminophen and ibuprofen are 
rarely indicated but can be consid-
ered if there is considerable pain.

In cases of excessive inflammation, 
topical corticosteroids can be used 
but only after re-epithelialization of 
the defect.8-10 Steroids should also 
be considered if the foreign body is 

deep/stromal and central to help re-
duce the amount of scarring. Howev-
er, steroids should not be used with 
vegetative/organic/soil-based foreign 
bodies due to increased risk of fungal 
infection. Amniotic membranes are 
another treatment option for deep 
central foreign bodies.10

For larger corneal defects, treat-
ment with a bandage contact lens 
is particularly effective for reducing 
pain and minimizing tissue disrup-
tion that is associated with the move-
ment of the eyelid over the defect. 
However, this would be contraindi-
cated in cases in which the foreign 
body was organic or vegetative due to 
risk of fungal keratitis.10 If a bandage 
contact lens is used, it is important to 
see the patient in 24 hours.

At the follow-up visit, the contact 
lens should be removed and the 
cornea examined. Continue bandage 
contact lens treatment until the 
epithelial defect has healed. Monitor 
closely, as bandage contact lenses can 
create an environment more suscep-
tible to infection.

If the foreign body material is or-
ganic or vegetative and the patient is 
at high risk for fungal keratitis, treat-
ment with topical and/or oral anti-
fungal medication can be considered.

#9: Monitor outcomes
Patients should be seen for follow-
up in 24 hours. Typically, there is 
significant healing and reduction in 
pain within the first 24 to 72 hours 
(Figure 7). Monitor for complications 
such as non-healing infection, edema, 
iritis, recurrent corneal erosions and 
visually significant scarring. If any 
complications are found, treat appro-
priately and refer to a specialist when 
indicated.

#10: Prevent Future Injuries
One of the most important aspects 
of postoperative care is providing 
patient education on the importance 
of wearing well-fitted safety goggles 
while performing high-risk activities. 
Make sure your patient has appropri-
ate safety eyewear, and if not, help 
them obtain it, as well as explain and 
demonstrate proper use. 

Ocular foreign body removal is a 
rewarding and skilled service that 
you can provide to your surrounding 
community. By following these clini-
cal pearls, you can remove them with 
confidence, ease and without undue 
complications, giving your patients 
much-needed relief. n
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Fig. 7. Healed epithelial defect with trace remaining rust seen at foreign body removal 
follow-up.
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fine-tune your corneal 
disease diagnostic skills

Take these quizzes to see where your knowledge of these conditions ranks.

F 
or a structure only half a milli-
meter thick, there are a wide va-
riety of problems that can arise 
in the cornea. Most of these pa-

thologies can be grouped into one of 
six categories: injury, inflammation, 
infection, dysplasia, degeneration or 
deposition.

KMK Optometry has helped 98% 
of optometry students nationwide 
prepare for their board exams since 
2010, and this month we’re going 
to fine-tune your cornea differential 
diagnosis skills in particular. Below 
are some of our favorite cases with 
photos from our Instagram page 
that represent a few of the pathol-
ogy groups mentioned above for you 
to test your knowledge. Have fun 
and good luck! Answers to all ques-
tions appear at the conclusion of this 
article on page 49.

Case One
A 55-year-old woman was referred 
from the emergency room with 
gradually worsening vision over 

the previous week in her left eye 
with increasing light sensitivity and 
a headache. Her history included 

cataracts, LASIK surgery in 2006 and 
herpes zoster ophthalmicus in 2019. 
She noted she had experienced 

PEER REVIEWED

By paul hammond, od
Minneapolis, MN

Dr. Hammond specializes in glaucoma and corneal disease at Twin Cities Eye Consultants in Minneapolis, MN. He is also the co-editor of KMKOptometryPro on 
Instagram. He is a consultant for Allergan.
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Case 1. This patient’s cornea showed diffuse patches of intrastromal haze.
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recent stress due to being furloughed. 
Her vision was 20/50 in the left eye. 
Her exam findings were notable for 1+ 
anterior chamber cell and the corneal 
findings seen in the photo. 

Corneal Findings
1. What is your tentative diagnosis?
a. Corneal hydrops from post-LASIK 

ectasia.
b. Recurrent zoster keratitis.
c. Salzmann’s nodular degeneration.
d. Diffuse lamellar keratitis.

2. Which treatment is most appropriate?
a. Corneal crosslinking.
b. Superficial keratectomy.
c. Oral valacyclovir and topical pred-

nisolone.
d. Flap lift with irrigation.
e. Topical gancyclovir.

Discussion
Interstitial keratitis is an infectious 
condition that affects the stromal layer 
of the cornea and most commonly 
arises from the herpes simplex virus or 
the varicella zoster virus, sometimes 
triggered by stress or fatigue. The 
treatment is similar for both viruses, 
involving oral antivirals to inhibit 
viral replication and topical steroid 
eye drops to reduce the inflammatory 
response to the viral antigens. Recur-
rence can be common as seen with 
this patient, as well as visually debili-
tating; herpetic keratitis is one of the 
leading causes of corneal scarring. 

Fortunately, this patient improved 
from 20/50 to 20/20 vision on oral Val-
trex (valacyclovir, GlaxoSmithKline) 
1g TID and prednisolone acetate six 
times a day followed by a six-month 
taper, and continues to take a QD 
prophylactic dose of each ongoing.

Case Two
Referred from a local optometrist 
for “corneal thinning,” this patient 
thought her eyes were perfectly 
healthy other than having a higher 
than average amount of astigmatism. 
She had no pain, redness or tear-
ing, and best-corrected visual acuity 
(BCVA) was 20/20 OD and 20/25 OS 

with against-the-rule 1.5D of cylinder 
OD and 3.5D of cylinder OS. On slit 
lamp exam, there was paralimbal cor-
neal thinning with neovascularization 
and lipid deposits bilaterally, most 
prominent superiorly and inferiorly, 
and the epithelium was intact.

Corneal Findings
3. What is your tentative diagnosis?
a. Pellucid marginal degeneration.
b. Peripheral ulcerative keratitis.
c. Terrien’s marginal degeneration.
d. Furrow degeneration.

4. Which treatment is most appropriate?
a. Corneal crosslinking.
b. Bandage contact lens, topical moxi-

floxacin and oral vitamin C.
c. Culture.
d. Observation.
e. Amniotic membrane graft.

Discussion
Given the lack of inflammation in 
this case, the presence of peripheral 
thinning greatest superiorly and 
inferiorly accompanied by lipid and 
neovascularization, the diagnosis 
of Terrien’s marginal degeneration 
was made. This condition is slowly 
progressive, causing high levels of 
against-the-rule astigmatism—usual-
ly bilaterally—resulting in normal to 
mildly reduced visual acuity depend-
ing. Vision is usually well-corrected 
with glasses or scleral contact lenses, 
and serious complications like 
spontaneous perforation are quite 
rare, usually associated with ocular 
trauma. 

This patient was content with her 
glasses, deferred a scleral lens con-
sult and was referred back to her OD 
for yearly monitoring.

Case 2. Slit lamp exam showed paralimbal corneal thinning with neovascularization and 
lipid deposits bilaterally.
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Case Three
This female patient had a history of 
severe trauma 20 years prior, neces-
sitating vitrectomy, scleral buckle, 
scleral-fixated IOL and a trabeculec-
tomy, which had scarred down. She 
was currently taking four different 
glaucoma drops and had no pain, but 
vision had gradually declining over 
the last year along with slight pro-
gression of her arcuate (non-central) 
visual field defects. BCVA was 20/100 
with an IOP of 25. There was a dif-
fuse whorling keratitis that picked up 
NaFl stain, no stromal edema and no 
inflammation in the anterior chamber.

Corneal Findings
5. What is your tentative diagnosis?
a. Microcystic corneal edema.
b. Rhopressa-associated verticillata.
c. Anterior basement membrane 

dystrophy.
d. Limbal stem cell deficiency.

6. Which treatment is most appropriate?
a. Tube shunt and discontinue Rho-

pressa (netarsudil, Aerie).
b. Phototherapeutic keratectomy 

with Prokera (Bio-Tissue).

c. Descemet’s membrane endothelial 
keratoplasty (DMEK) and Xen 
implant (Allergan).

d. Micropulse cyclophotocoagulation 
and platelet-rich plasma eye drops.

Discussion
This patient is in a difficult pre-
dicament, with uncontrolled IOP on 
maximal medical therapy and limbal 
stem cell deficiency (LSCD) from 
glaucoma drop toxicity. The swirling 
pattern is reminiscent of verticillata, 
but that does not stain with NaFl 
and rarely affects visual acuity. This 
LSCD pattern arises from the cen-
trifugal nature of epithelial replica-
tion from the palisades of Vogt at the 
limbus as the cells migrate centrally. 

For IOP reduction, it was decided 
to perform micropulse cyclopho-
tocoagulation to avoid incisional 
surgery that may further damage 
the cornea. She was also switched 
to preservative-free Tim-Brim-Dorz 
Qam and Tim-Brim-Dorz-Lat eye 
drops Qhs (Imprimis). Platelet-rich 
plasma eye drops were formulated at 
40% for maximum efficacy and used 
six times a day. 

Fortunately, vision recovered to 
20/50 after two months of treatment 
and IOP improved to the upper 
teens. 

Case Four
This 61-year-old male had not had 
an eye exam in over 10 years and 
reported that his vision was not 
as good as it used to be. His eyes 
were occasionally dry, but otherwise 
comfortable. He worked as a roofer 
and reported smoking a pack of 
cigarettes per day. He had no history 
of any ocular surgery or injury. His 
exam was remarkable for 2+ nuclear 
cataracts on exam and visual acuity 
was 20/30. The left cornea had an 
irregular swath of hazy epithelium 
without vascularization or ulceration, 
as documented in the photo.

Corneal Findings
7. What is your tentative diagnosis?
a. Ocular surface squamous neoplasia 

(OSSN).
b. Atypical pterygium.
c. Salzmann’s nodular degeneration.
d. Limbal dermoid.

8. Which treatment is most appropriate?
a. Topical chemotherapy eye drops.
b. Surgical resection with amniotic 

membrane graft and mitomycin-C.
c. Superficial keratectomy with amni-

otic membrane graft.
d. Diamond burr polishing plus ban-

dage contact lens.

Discussion
Sun exposure is a strong risk factor 
for developing OSSN and this pa-
tient was no different. The photo-
graph shows hazy epithelium in an 
irregular pattern unlike a pterygium 
or Salzmann’s degeneration. In re-
cent years, topical chemotherapeutic 
agents such as interferon alpha-2b, 
mitomycin-C and 5-fluorouracil have 
gained popularity in their ability to 
clear OSSN from the conjunctiva 
and cornea without surgery, and they 
show superiority in clearing micro-
scopic disease that can be missed 
with traditional excisional biopsy. 

Case 3. This patient had uncontrolled IOP and a swirling pattern of NaFl staining.
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Fortunately, this patient regained 
a perfectly clear cornea after several 
rounds of topical interferon drops 
and is now doing well without signs 
of recurrence.

Case Five
A 49-year-old female reported a histo-
ry of recurrent redness in her left eye 
the last three years, as well as light 
sensitivity and mild blur as of this 
spring. She had a history of chalazion 
removal two years prior, did not wear 
contact lenses and was already taking 
ciprofloxacin eye drops from her PCP, 
which were not helping. 

Slit lamp exam showed significant 
telangiectatic blepharitis, a corneal in-
filtrate with a leash of superficial neo-
vascularization from the nasal limbus 
and a smaller-sized epithelial defect 
overlying the infiltrate. She denied 
recent travel out of the country and 
new sexual partners. 

Corneal Findings
9. What is your tentative diagnosis?
a. Interstitial keratitis.
b. Phlyctenular keratoconjunctivitis.
c. Vernal keratoconjunctivitis.
d. Recurrent corneal erosion.

10. Which treatment is most 
appropriate?

 a. Laboratory workup and penicil-
lin.

 b. Oral cetirizine, topical olopata-
dine and loteprednol.

 c. Debridement, diamond burr pol-
ish and bandage contact lens.

 d. Oral doxycycline and tobramycin-
dexamethasone eye drops.

Discussion
The recurrent nature of the condi-
tion, concurrent rosacea blepharitis 
and classic corneal appearance led to 
a diagnosis of phlyctenular kerato-
conjunctivitis. The ciprofloxacin 
from the PCP was not helpful, as 
this condition is primarily due to a 

hypersensitivity reaction, which is 
inflammatory in nature. Staphylo-
coccal and tuberculosis antigens are 
the most common causes, and there 
is often concomitant ocular rosacea 
noted as well. The recurrent inflam-
mation creates a nodule that can 
progress centrally across the cornea as 
what is termed a “marching phlycte-
nule,” trailed by a leash of superficial 
neovascularization. 

Fortunately, this patient responded 
very well to treatment with 50% 
improvement in symptoms in 48 
hours and is currently quiescent on 
prophylactic therapy of cyclosporine 
0.05% eye drops and hypochlorous 
acid 0.02% lid spray.

Case Six
A 59-year-old female came to our 
clinic reporting recurrent sharp eye 
pain in the morning in the right 
eye over the past month. She had 
penetrating keratoplasty (PKP) in 
the left eye that was doing well and 
had not seen an eye doctor for quite 
some time. Her vision was 20/50 in 
the right eye and 20/25 in the left 
eye. She mentioned decreased vision 
along with worsening glare at night 
over the last six months in the right 
eye. There was no inflammation in 
either cornea, no arcus, no sutures re-

Case 4. This patient had an irregular swath of hazy epithelium without vascularization or 
ulceration in his left cornea.

Case 5. Slit lamp exam in this patient showed significant telangiectatic blepharitis, a 
corneal infiltrate with a leash of superficial neovascularization from the nasal limbus and 
a smaller-sized epithelial defect overlying the infiltrate.
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maining in the transplant and the slit 
lamp exam revealed the fi ndings in 
the photograph in the right eye only.

Corneal Findings
11. What is your tentative diagnosis?
 a. Schnyder’s dystrophy with recur-

rent corneal erosions.
 b. Infectious crystalline keratopathy.
 c. Anterior basement membrane 

dystrophy.
 d. Lattice dystrophy with recurrent 

corneal erosions.

12. Which treatment is most 
appropriate?

 a. Superfi cial keratectomy and am-
niotic membrane.

 b. Descemet’s membrane endothe-
lial keratoplasty.

 c. Phototherapeutic keratectomy 
(PTK).

 d. Culture and fortifi ed antibiotics.

Discussion
Corneal dystrophies can be diffi cult 
to differentiate, but this appearance 
of glass-like branching lines in the 
anterior stroma is classic for lattice 
corneal dystrophy, the most common 
of the stromal dystrophies. These 
patients suffer from recurrent corneal 
erosions, which can be managed 
medically to start, but often end up 

undergoing PTK to reduce symptoms 
and improve vision. The opacities 
tend to coalesce with age and can 
impact visual acuity as the central 
cornea becomes more involved.

Historically, PKP was the surgery of 
choice to restore vision, but now deep 
anterior lamellar keratoplasty and 
PTK are excellent options as well and 
have gained popularity, given their 
lower risk profi les. The amyloid de-
posits can recur both after PTK and 
in corneal grafts after fi ve to 10 years. 

This patient opted for PTK and 
was educated on the likelihood of 
family members being affected with 
an autosomal-dominant inheritance 
pattern.

Thanks for Playing!
We hope you not only fi ne-tuned 
your corneal diagnostic skills but 
had fun learning about 
these cases, which we 
believe can help you assess 
patients with similar condi-
tions that may make their 
way to your offi ce.

Check out our Instagram 
page, @kmkoptometrypro, 
to see more interesting 
cases and continue testing 
your knowledge, and let us 
know your thoughts! ■

Case 6. Notice the glass-like branching lines in the anterior stroma in this patient.

Answers
 1. b
 2. c
 3. c
 4. d
 5. d
 6. d
 7. a
 8. a
 9. b
 10. d
 11. d
 12. c
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Improving the Gold Standard 
For CXL

Here’s a look at what’s currently available, what’s in the works and what’s on the horizon.

I
n 2016, we gained the ability to treat 
our keratoconus patients suffering 
from progressive vision loss through 
the FDA approval of epi-off corneal 

crosslinking. Historically, keratoconus 
patients were given glasses or contact 
lenses to help optimize their vision 
in the hopes that they would not 
progress. Thankfully, we can now slow 
and even halt keratoconus progression, 
reducing the number of patients who 
need corneal transplants.

As we continue to perform conven-
tional epi-off corneal crosslinking, 
outside the United States crosslinking 
protocols are evolving and research-
ers are proposing new protocols that 
aim to offer a faster, more comfortable 
and effective way to help our patients. 
This article will look at various cross-
linking methods, including acceler-
ated, pulsed light, transepithelial and 
others that seek to improve on the 
gold standard, and discuss what these 
advancements and innovations could 
mean for us and our patients in 2022 
and in the future.

Conventional Epi-off 
Crosslinking
The current gold standard 
for corneal crosslinking 
in patients with progres-
sive keratoconus and other 
corneal ectasia is the epi-off 
Dresden protocol created in 
2003.1 This process involves 
the removal of 8mm to 
9mm of epithelium from 
the central cornea, followed 
by the application of a 
riboflavin solution every two 
minutes for 30 minutes. Af-
ter the cornea is saturated, 
it is irradiated using 370nm 
UVA at an intensity of 
3mW/cm2 while riboflavin is 
applied every two minutes 
for another 30 minutes. A 
minimum corneal thickness 
of 400μm is required before 
UV irradiation or intraopera-
tively. This is the only FDA-approved 
crosslinking protocol in the United 
States, and it has proven to be effec-
tive at strengthening the cornea and 
halting progression in patients with 
keratoconus.

While effective, the Dresden pro-
tocol has its disadvantages. Removal 
of the epithelium has a higher risk of 
pain and increased discomfort. It is 
greatest in the first three days postop-
eratively and often requires the use 
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of topical or oral pain medications.2 
There is a chance that the patient will 
develop reduced visual acuity, but 
per the data submitted to the FDA, 
only 1% to 2% of patients had corneal 
opacity or scarring at the 12-month 
follow-up.3

Typical postoperative protocol 
includes application of a bandage con-
tact lens immediately after treatment 
and frequent use of topical antibiotics 
during the first three to five days as 
the epithelium heals. Upon removal of 
the bandage contact lens, the patient 
is often switched to topical steroids to 
decrease inflammation and reduce the 
risk of persistent corneal haze. This is 
different than the postoperative haze 
typically seen after crosslinking be-
tween months one through six, which 
is not visually significant and does not 
require steroids for resolution.4 Adding 
topical steroids before the corneal 
epithelium has fully healed has been 
linked to an increased risk of microbial 
keratitis.5

Epi-off Accelerated Crosslinking
Conventional crosslinking lasts a 
minimum of one hour and is one of 
the longest procedures performed 
in ophthalmology clinics today. To 
make the process more efficient and 
less time-consuming, researchers and 
clinicians have been trying out new 
accelerated protocols with higher UVA 
irradiation employed for a shorter 
amount of time. This is based on the 
Busen-Roscoe law of reciprocity: “a 
response is determined by the product 
of the intensity and the duration of 
the stimulus.”6 This means that for an 
accelerated protocol to achieve similar 
results as the Dresden protocol, it 
would need to maintain the same or 
have a cumulative energy of 5.4J/cm2.

In a 2021 study, the seven-year data 
comparing epi-off accelerated cross-
linking and conventional epi-off cross-
linking in progressive keratoconus 
was shared.7 The accelerated protocol 
used UVA irradiation of 9mW/cm2 for 
a duration of 10 minutes instead of the 
typical 30 minutes.7 There was no sig-
nificant difference between protocols.7

Conversely, another 
study included multiple 
accelerated protocols, 
including three min-
utes at 30mW/cm2, five 
minutes at 18mW/cm2 
and 10 minutes at 9mW/
cm2, and found that each 
accelerated protocol 
was less effective at 
flattening the cornea 
when compared with 
conventional crosslink-
ing.8 While there is some 
promise of achieving 
successful crosslinking 
in shorter duration, more 
research is needed to 
find the ideal energy and 
duration.

The Importance 
of Oxygen
Not only is the energy 
and duration important 
but we now know that 
oxygen is also key in 
the crosslinking process. 
For corneal crosslinking to occur, UVA 
must interact with both riboflavin 
and oxygen in the stroma to create 
oxygen free-radicals that kick-start the 
formation of covalent bonds between 
collagen molecules.

To illustrate the importance of 
oxygen in crosslinking, ex vivo epi-
off crosslinking was performed on 
porcine corneas in both a regular 
oxygen environment (21%) and a low-
oxygen environment (<0.1%).9 The 
corneas that were crosslinked in the 
normal oxygen environment showed 
improved biomechanical stability, 
while the corneas in the low-oxygen 
environment had results similar to the 
non-treated controls.9 This ultimately 
raised concerns over the effectiveness 
of transepithelial crosslinking (epi-on) 
where the corneal epithelium limits 
the amount of oxygen diffusion into 
the stroma.7

In an effort to make epi-off cross-
linking even more effective, it was 
determined that the level of oxygen 
in the stroma depletes within seconds 

after exposure to UVA irradiation and 
takes three to four minutes to replen-
ish to normal levels.10 From this came 
a crosslinking method called pulsed 
light accelerated crosslinking, in which 
UVA irradiation is applied on and 
off repeatedly to allow for oxygen to 
diffuse back into the stroma. When 
compared with conventional cross-
linking, this method alone was not as 
effective because it did not penetrate 
as far down into the cornea as conven-
tional crosslinking but may prove to be 
a key component in future crosslink-
ing protocols.11

To determine how much of the 
cornea is crosslinked, researchers 
measure what is called the stromal 
demarcation line, which represents a 
transition zone between crosslinked 
and non-crosslinked stromal tissue. It 
has been found to occur in histopatho-
logical studies as early as 24 hours 
and has been seen as early as two 
weeks on slit lamp biomicroscopy.12 
The presence and depth of a stromal 
demarcation line has been considered 

Vogt’s striae in a patient with advanced keratoconus before 
crosslinking.

Photo: Thom
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an indirect measurement of treatment 
effectiveness. When comparing epi-off 
and transepithelial protocols, the de-
marcation line was signifi cantly deeper 
with the former (275.05±41.80µm vs. 
132.60±22.14µm).13 The absence or 
shallow location of the demarcation 
line with transepithelial crosslinking is 
likely secondary to the shielding effect 
of the intact epithelium to ribofl avin 
and UVA irradiation.

Crosslinking Thin Corneas
As the epithelium can interfere with 
successful crosslinking, so too can the 
corneal thickness. Within the Dresden 
protocol, patients with thin pachym-
etry measurements can still undergo 
crosslinking if their corneas can be 
swelled to 400µm with a hypo-osmolar 
ribofl avin solution. Unfortunately, 
there are many patients with moder-
ate to advanced cases of keratoconus 
whose corneas will never swell to 
400µm safely but who, arguably, have 
a greater need for crosslinking to 
avoid penetrating keratoplasty. To fi ll 
this need, there have been multiple 
attempts to successfully crosslink thin-
ner corneas.

One technique called contact lens-
assisted crosslinking involves placing 
a ribofl avin-soaked daily disposable 
contact lens onto the cornea after 
removing the epithelium. The eye 
is then irradiated with UVA as per-
formed in conventional crosslinking. 

This technique was 
performed in a study 
that produced unsuc-
cessful results, showing 
no change in corrected 
distance visual acuity 
or Kmax postopera-
tively.14 This was at-
tributed to the fact that 
contact lenses act as a 
barrier by preventing 
most UVA from reach-
ing the stroma and 
interfering with oxygen 
diffusion.15

A new protocol was 
developed in 2021 
to crosslink ultrathin 

corneas. Referred to as the sub400 
protocol, it uses a previously pub-
lished algorithm to perform custom-
ized crosslinking based on each eye’s 
corneal thickness after epithelial 
removal.16,17 Each eye receives the 
same UVA irradiation (3mW/cm2), but 
the duration varies in order to cross-
link without harming the endothe-
lium.17 Study results showed success-
ful crosslinking in corneas ranging in 
thickness from 214µm to 398µm with 
keratoconus progression halted in 90% 
of eyes.17

While many researchers have been 
trying to effectively crosslink patients 
with thinner corneas, others are fo-
cused on creating a quicker, safer and 
more comfortable procedure for pa-
tients all while leaving the epithelium 
in place. This new wave in crosslink-
ing is called transepithelial crosslink-
ing, or epi-on crosslinking.

Epi-On Crosslinking
Transepithelial crosslinking leaves 
the epithelium intact and has signifi -
cantly less postoperative pain, offers 
a quicker visual recovery (with vision 
often returning to preoperative levels 
within two or three days) and allows 
patients to resume contact lens wear in 
one week.18 There is also a decreased 
risk of postoperative infection and 
persistent corneal haze infrequently 
seen with conventional crosslinking. 
With the quick postoperative recov-

ery associated with transepithelial 
crosslinking, it raises the possibility of 
performing bilateral crosslinking on 
the same day.18

While the benefi ts may seem to 
speak for themselves, an intact epi-
thelium is quite literally a barrier to 
a successful crosslinking procedure. 
Ribofl avin is a hydrophilic, high mo-
lecular weight molecule that cannot 
penetrate through an intact epithelium 
on its own.19 In a study evaluating the 
difference in biomechanical effect for 
both epi-on and epi-off crosslinking in 
rabbits, it was concluded that epi-on 
crosslinking produced only one fi fth of 
the biomechanical rigidity in the cor-
nea found after conventional crosslink-
ing.20 When this is translated to human 
corneas, it would likely equate to a 
64% increase in rigidity with transepi-
thelial vs. a 320% increase with con-
ventional crosslinking.20 The authors 
attributed this disparity to insuffi cient 
ribofl avin diffusion through an intact 
epithelium.20

Certain chemicals can be used to 
enhance ribofl avin permeability and 
often include benzalkonium chloride, 
gentamicin and ethylenediamine tetra-
acetic acid (EDTA).21,22 Transepithelial 
crosslinking was performed on 26 eyes 
of patients between the ages of 11 and 
26 with a ribofl avin solution containing 
two permeability enhancers, tro-
metamol and EDTA.23 Results showed 
that both uncorrected and corrected 
distance acuity improved in the fi rst 
three to six months before gradually 
returning to baseline over 24 months.23

A similar trend was found with Kmax 
values.23 Due to the ineffectiveness of 
treatment at the 12-month follow-up, 
the team ultimately retreated 50% 
of the patients younger than 18 with 
epi-off crosslinking.23 It was concluded 
that transepithelial crosslinking was 
likely not a good option for halting 
progression in patients younger than 
26 who have more aggressive forms of 
keratoconus.23

Iontophoresis
Another way that researchers have 
tried improving ribofl avin permeabil-

The C-Eye by Emagine AG performs crosslinking on the 
patient at the slit lamp.25
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ity with transepithelial crosslinking is 
with iontophoresis, which is the use 
of an electrical current to enhance 
molecule penetration into a tissue. In 
one study, a 1mA electrical current was 
used to improve riboflavin absorption 
through an intact epithelium.24 At 
the two-year follow-up, there was a 
20% failure rate in the iontophoresis 
crosslinking group compared with a 
7.5% failure rate with conventional 
crosslinking.24 The same study also 
evaluated for the presence of a cor-
neal demarcation line at the two-year 
follow-up and determined that it 
was only visible in the iontophoresis 
corneas 35% of the time compared 
with 95% in conventional crosslinking 
cases.24 While an effective way to im-
prove riboflavin penetration through 
the epithelium, iontophoresis alone 
does not appear to be the trick to suc-
cessful epi-on crosslinking.

With the continuous effort and 
the multitude of modifications in 
crosslinking protocols, researchers 
are bound to achieve a successful 
transepithelial crosslinking result that 
rivals conventional epi-off crosslink-
ing. Throughout the literature, the 
consensus appears to be that we need 
clinical trials that show effective 
crosslinking with longer follow-ups 
and larger sample sizes. Until then, I 
believe we should focus on increasing 
access to care for patients who need 
crosslinking. One research team out 
of Zurich, led by Farhad Hafazi, MD, 
PhD, has created a device that aims to 
do just that.

Crosslinking at the Slit Lamp
The C-Eye by Emagine AG, a UVA 
illumination device, was designed to 
be mounted onto the slit lamp, allow-
ing patients to receive crosslinking 
while seated in an exam room.25 For 
epi-off crosslinking, the epithelium 
is removed at the slit lamp using an 
ethanol-based technique.25 After, the 
patient is relocated to a reclining chair 
where corneal thickness is measured 
while riboflavin is instilled.25 They are 
then moved back to the slit lamp for 
UVA irradiation treatment lasting for 

10 minutes.25 The creator of this de-
vice says that it will “increase accessi-
bility to treatment globally and reduce 
overall costs related to the procedure” 
by moving it from the operating room 
to the exam room.25 Technology like 
this may be the next step toward 
optometrists performing crosslinking. 
At the start of 2022, there are currently 
three states whose scope of practice 
allows ODs to perform the procedure: 
Virginia, Louisiana and Oklahoma.

What’s Next?
Glaukos, the creator of the first-gener-
ation iLink therapy currently FDA-ap-
proved for epi-off corneal crosslinking, 
is currently vying for FDA approval 
of an epi-on crosslinking protocol. In 
February 2021, Glaukos shared posi-
tive results from its pivotal Phase III 
trial for iLink epi-on therapy.26 The 
study included 279 eyes randomized 
in a 2:1 ratio to receive transepithelial 
therapy or placebo-controlled treat-
ment.26 The study demonstrated a 
statistically significant improvement 
in Kmax at six months from baseline 
(-1.00D), meeting the primary efficacy 
endpoint.26 The company also shared 
that the treatment was well-tolerated, 
with no patients leaving the study due 
to adverse events.26 The next step for 
Glaukos includes submitting an NDA 
this year, and the company is aiming 
for FDA approval in 2023.26

Takeaways
There are many protocols that have 
been created to try and improve on 
the gold standard of crosslinking, 
the epi-off Dresden protocol, which 
is currently the only FDA-approved 
crosslinking method in the United 
States. Researchers from all over the 
world are looking for ways to make the 
procedure faster, more effective, more 
comfortable and even more accessible 
to patients. Until we find a better 
option, we can rest assured knowing 
that we do currently have a way to 
halt progression in our patients with 
progressive keratoconus and improve 
the quality of their lives in invaluable 
ways. ■
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T
hroughout our careers as eyec-
are professionals, we encounter 
many concerning conditions with 
the potential for devastating vi-

sual outcomes. One in particular is the 
often-frustrating herpes simplex virus 
keratitis (HSVK). Due to its varied 
presentation and recurrence rate, de-
lays in proper diagnosis and treatment 
often lead to corneal scarring and poor 
visual outcomes. Thus, it has become 
increasingly important to recognize 
the signs and symptoms of this condi-
tion and promptly initiate appropriate 
management. By increasing our un-
derstanding of HSVK, we can improve 
our patients’ overall comfort and their 
visual prognosis.

Understanding the Virus
To truly recognize why HSVK can be 
so visually devastating, we must first 
understand the pathophysiology that 
makes this pathogen so prevalent.

The herpes simplex virus (HSV) is 
a linear, double-stranded DNA virus 
that belongs to the Herpesviridae fam-
ily.1 There are over 100 known herpes 
viruses within this family, including 
HSV-1, HSV-2, varicella-zoster virus, 
cytomegalovirus and the Epstein-Barr 
virus.2

HSV is unique in its ability to re-
produce quickly in a variety of tissues 
and establish latency, which can be 
reactivated at a later time.3 This has re-
sulted in HSVK becoming the leading 
cause of infectious corneal blindness 
among developed nations.3 In fact, 
over 10 million people worldwide may 

Piecing Together
the HSVK Puzzle

Given the seriousness of this condition, proper differential diagnosis and medical management is key.
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Epithelial disease presents with dendritic lesions that are characteristic of the condition.
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have herpetic eye disease, with the 
seroprevalence being over 50% in the 
United States alone.3

HSV-1 is the most common sero-
type associated with ocular infections. 
Ocular involvement rarely stems from 
HSV-2, a disease typically sexually 
transmitted through the transferral 
of infected secretions.3 There are 
two main stages of infection in the 
pathophysiology of HSV-1: primary 
infection and reactivation (or recur-

rence).3 Primary infection occurs 
through direct contact with mucous 
membranes of the face, lips or eyes 
due to trigeminal nerve innervation 
of all three structures. These primary 
infections commonly cause contagious 
cold sores or fever blisters in and 
around the mouth. They rarely involve 
the cornea.3,4 Signs and symptoms of 
corneal manifestations associated with 
this phase of the infection are often 
subclinical and mild.3

Once a primary infection occurs in 
the mucous membrane of the eye, the 
virus then travels down to the trigemi-
nal ganglion, where it becomes latent.3

Any event that stresses the immune 
system, whether it be physiological 
(e.g., fever) or otherwise (e.g., environ-
mental stressors), can then result in 
reactivation of the latent virus.3 After 
the virus is reactivated it travels along 
the ophthalmic branch of the trigemi-
nal ganglion to the cornea, resulting in 
either superfi cial epithelial replication, 
which presents as dendritic keratitis, 
or in an immune-mediated response 
(stromal or endothelial keratitis).3

Making the Correct Diagnosis
HSVK can have various clinical 
manifestations, making it challenging 
for the clinician to determine a proper 
diagnosis. It is essential to fi rst obtain 
a thorough case history to gather any 
relevant information that can assist 
in the diagnosis. Important questions 
to ask include recent use of topical 
or oral corticosteroids, ocular trauma, 
ocular surgeries, psychological stress, 
history of HSVK, recent illnesses, 
fever, extraordinary ultraviolet light 
exposure, immunosuppression, history 
of sexually transmitted diseases and 
hormonal changes.5-7 Physical stimuli, 
emotional triggers and corticosteroid 
use can weaken the immune system, 
allowing the virus to reactivate and 
causing ocular HSV.
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Next, a gross examination of the 
facial adnexa can reveal vesicles on 
the forehead, eyelids or nose that may 
respect the vertical midline, which 
would narrow down the diagnosis 
to herpes zoster ophthalmicus, not 
HSVK. The latter typically presents 
with an acute onset of symptoms of 
unilateral ocular pain, redness, photo-
phobia, tearing, itching, foreign body 
sensation, irritation and blurred vision.1

HSVK can usually be diagnosed 
with a slit lamp biomicroscopy exam 
alone and without any laboratory test-
ing. Corneal sensitivity evaluation is 
also important and is easily performed 
using a cotton wisp by first testing 
the unaffected cornea to determine 
any differences in corneal sensation 
compared with the non-affected eye. 
Decreased corneal sensation is a 
hallmark for herpetic keratitis, unlike 
other microbial infections where there 
is an increase in sensation.8

Corneal sensory loss is a common 
sequela from both herpes simplex 
keratitis and herpes zoster ophthal-
micus, with more severity in the latter.9 
The degree of corneal sensory loss is 
directly proportional to the number 
of recurrences.9 During the slit lamp 
examination, dyes such as fluorescein, 
rose bengal and lissamine green are 
essential in assisting the clinical diag-
nosis of HSVK. Corneal dendrites are 
easily seen with fluorescein dye, since 
the body of the dendrite will illumi-
nate as there is epithelial breakdown 
and decaying cells present. On the 
other hand, rose bengal and lissamine 
green will stain the dendrite’s viral 
infected cells at the margins of the 
swollen terminal bulbs.6,7,10

These dyes also assist the clini-
cian in correctly distinguishing a 
corneal dendrite from a pseudo-
dendrite caused by herpes zoster 
ophthalmicus. Pseudodendrites have 
raised centers filled with swollen cells 
without terminal bulbs, ulceration or 

branching.11,12 These epithelial cells 
are not adherent, typically seen in the 
periphery and appear to be stuck.11,12 
They also stain poorly with vital dyes, 
producing a negative staining with 
fluorescein and rose bengal.6,12

A slit lamp examination is typi-
cally sufficient in diagnosing HSVK; 
however, laboratory and diagnostic 
tests are available for atypical cases 
where a diagnosis of HSVK cannot 
easily be made. The main diagnostic 
tests for HSVK include culturing, 
direct fluorescent antibody (DFA) 
and polymerase chain reaction (PCR). 
Other, less commonly used diagnostic 
tests include cytology, enzyme-linked 
immunosorbent assay and serology.13

Culturing HSV-1 is considered the 

Table 1. Topical Antiviral Therapy Dosing13

Antiviral Dosage 

Trifluridine ophthalmic solution 
1% (Viroptic)

One drop nine times a day for seven days, 
reduced to five times a day if the ulcer healed 
after day seven (≤21 days)

Ganciclovir gel 0.15% (Zirgan) One drop five times a day until the ulcer 
resolves, reduced to TID for seven days

Acyclovir ointment 3% (Avaclyr) Not available in the United States

Even patients who only demonstrate small dendrites such as this one can present with 
significant pain and discomfort.

Optometric Study Center H S V K E R AT I T I S
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gold standard. Culturing a virus is a 
misnomer as a virus cannot grow on 
a culture plate of agar but can infect 
other cells on the plate, thus prolif-
erating the virus. Only cases of HSV 
epithelial keratitis can be cultured, 
since a virus cannot be cultured from 
the stroma or endothelium.6,13 Cultur-
ing tends to have high specificity and 
low sensitivity and typically takes up 
to 10 days to obtain the results.13

DFA and PCR have proven to be 
reliable alternatives in determining 
the presence of HSV-1. DFA detects 

any HSV-1 antigens and provides rap-
id results with lower specificity than 
PCR, which detects viral DNA and is 
shown to be as sensitive and specific 
as a cell culture.13 A limitation of PCR 
is its inability to differentiate between 
pathological levels of HSV and normal 
shedding of HSV in the tear film.13 
Serology is not commonly used, since 
a majority of people have already had 
prior exposure to HSV; thus, it has low 
specificity.8,13 Serology is more useful 
in younger patients where primary 
infections are more common.13

Clinical Presentations
HSVK can present with different 
corneal manifestations depending on 
what layer of the cornea the virus raids: 
the epithelium, stroma and/or endo-
thelium.1 Herpes simplex epithelial 
keratitis is the most common subtype 
of HSVK and is responsible for 50% to 
80% of all ocular herpes infections.14 
Within 12 to 24 hours, infected epithe-
lial cells form punctate vesicles. These 
vesicles, the beginning stages of 
dendrites, are formed by the swollen 
cell nuclei filled with replicating DNA 
viral load.5,15 As epithelial cells swell, 
apoptose and shed the virus, adjacent 
cells become infiltrated, ultimately 
causing a corneal dendrite.

These dendritic lesions present with 
granular epithelium, branching linear 
pattern, terminal bulbs and raised gray 
edges.5,16 The body of the dendrite 
stains with fluorescein dye while the 
borders of the terminal bulbs stain 
with rose bengal or lissamine green. 
The dendritic lesion may progress 
and form a geographic ulcer in 25% of 
cases.5 HSV epithelial keratitis is clas-
sically the most painful type of HSVK 
as epithelial cells are invaded by the 
herpes virus, causing epithelial cell 
death. Common symptoms include 
pain, tearing, photophobia, foreign 
body sensation, conjunctival injection 
and decreased vision.15 HSV stromal 
keratitis has two subtypes: HSV stro-
mal keratitis with epithelial ulceration 
(necrotizing) and HSV stromal keratitis 
without epithelial ulceration (non-nec-
rotizing). Meanwhile, HSV endothelial 
keratitis can be described as diffuse, 
linear or disciform.5.16

Herpes simplex stromal keratitis 
is considered an immune-mediated 
inflammatory response caused by viral 
antigens in the stroma. HSV stromal 
keratitis can present with or without 
epithelial ulceration. Herpes simplex 
stromal keratitis with ulceration is 
a rare form of HSV keratitis likely 
caused by live virus proliferation in the 
stroma.10 It presents as a gray-white 
opaque stromal edema with necrosis 
and ulceration of the overlying corneal 
epithelium.5 HSV stromal keratitis 

Table 2. Oral Antiviral Therapy Dosing8,13

Antiviral Dosage
HSV Epithelial Keratitis: Dendrite (seven to 10 days)
Acyclovir 400mg five times daily
Valacyclovir 500mg two times daily
Famciclovir 250mg two times daily
HSV Epithelial Keratitis: Geographic Ulcer (14 to 21 days)
Acyclovir 800mg five times daily
Valacyclovir 1g three times daily
Famciclovir 500mg two times daily
HSV Stromal Keratitis Without Ulceration* (≥10 weeks)
Acyclovir 400mg two times daily
Valacyclovir 500mg one time daily
Famciclovir 250mg two times daily
HSV Stromal Keratitis With Ulceration** (seven to 10 days)
Acyclovir 800mg three to five times daily
Valacyclovir 1g three times daily
Famciclovir 500mg two times daily
HSV Endothelial Keratitis*** (variable timeframe)
Acyclovir 400mg three to five times daily
Valacyclovir 500mg two times daily
Famciclovir 250mg two times daily
Prophylaxis of Recurrent HSVK (≥one year)
Acyclovir 400mg two times daily
Valacyclovir 500mg one time daily
Famciclovir 250mg two times daily

 * Prophylactic dose of oral antiviral with a therapeutic dose of topical corticosteroid.

 ** Therapeutic dose of oral antiviral with a limited dose of topical corticosteroid. Oral 
antiviral is reduced to prophylactic dose after seven to 10 days and maintained as 
long as topical corticosteroids are used.

 *** Therapeutic dose of antiviral with a therapeutic dose of topical corticosteroid. Oral 
antiviral is reduced to prophylactic dose after seven to 10 days and maintained as 
long as topical corticosteroids are used.
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with ulceration is commonly misdiag-
nosed as bacterial keratitis due to its 
clinical presentation of an epithelial 
defect with a stromal infiltrate. Corneal 
neovascularization can originate from 
the periphery and encroach toward the 
inflammatory site of the stroma. If left 
untreated, HSV stromal keratitis can 
develop corneal thinning, ulceration 
and conclusive perforation.17 Other 
complications include the formation of 
a corneal abscess, keratic precipitates, 
anterior uveitis and elevated intraocu-
lar pressure (IOP).5

Common symptoms for both HSV 
stromal keratitis with or without ul-
ceration include photophobia, blurred 
vision, redness, photophobia and tear-
ing.17 HSV stromal keratitis without 
ulceration is the most common form 
of HSV stromal keratitis. This subtype 
is sometimes referred to as “immune-
mediated” or “non-necrotizing” and 

can be recurrent. It is caused by an in-
flammatory response against retained 
HSV antigens from a previous HSVK 
episode inducing an antibody-comple-
ment cascade in the stroma.5,10 This 
stromal inflammatory response can 
occur in the latent or active stages of 
the infection.6 Herpes simplex stromal 
keratitis without epithelial ulceration 
presents as a stromal infiltrate without 
any epithelial disruption. The stromal 
inflammation may be focal, multifocal, 
diffuse and/or associated with anterior 
uveitis. If chronic, it can cause neo-
vascularization, corneal scarring and 
corneal thinning.5

HSV endothelial keratitis is another 
form of an immune-mediated response 
where the herpes virus spreads to the 
endothelium, causing endothelial cell 
dysfunction.14 Unlike HSV stromal 
keratitis, about half of these cases 
have no prior history of HSV epithelial 

keratitis and can occur independently 
from other forms of HSVK. HSV endo-
thelial keratitis is commonly referred 
to as disciform keratitis; contrastingly, 
disciform is not completely accurate as 
HSV endothelial keratitis can also be 
considered linear or diffuse. The ori-
entation of the associated keratic pre-
cipitates built up on the posterior wall 
of the endothelium and the extent of 
the stromal edema determines its clas-
sification.14 Disciform keratitis is the 
most common presentation of HSV 
endothelial keratitis, with disc-shaped 
stromal edema with underlying semi-
circle-shaped keratic precipitates.5,16

Like the names suggest, linear 
endothelial HSVK has a vertical lined 
pattern of keratic precipitates and 
diffuse endothelial HSVK has keratic 
percipitates diffusely scattered across 
the entirety of the cornea. Clinical 
features of HSV endothelial kera-
titis include stromal edema caused 
by stromal deturgescence, overlying 
epithelial edema, inflammation of 
the endothelium with underlying 
keratic precipitates without significant 
anterior uveitis and elevated IOP.13 
Common symptoms are pain, redness, 
tearing, blurred vision and photopho-
bia. Recurrent endothelial keratitis can 
cause endothelial cell loss, chronic cor-
neal edema, scarring, corneal structural 
damage and irregular astigmatism.1

Differential Diagnosis
One of the most difficult aspects of 
diagnosing and managing patients with 
HSVK is its wide variety of clinical 
manifestations. Due to its prevalence, 
consider HSVK as a possible diagnosis 
in any patient who presents with a uni-
lateral red eye, especially with staining 
on the cornea. Familiarizing yourself 
with the differentials that may exhibit 
similar characteristics to HSVK will 
help to prevent delay in diagnosis and 
initiation of treatment.

Due to the fact that HSVK can 
impact multiple layers of the cornea, 
the differentials may vary based on 
which layer of tissue is impacted. For 
example, dendritic epithelial keratitis 
may have different differentials than 

A resolving central dendrite with multifocal stromal keratitis with ulceration in a patient 
with an aggressive form of ocular HSVK who is recovering from COVID-19.

Optometric Study Center H S V K E R AT I T I S
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those of stromal or endothelial kerati-
tis, although in some cases these may 
overlap. HSV epithelial keratitis dif-
ferentials should include other types of 
infectious and noninfectious kera-
titis that may cause dendrite-like or 
geographic-like lesions on the cornea. 
This list may be extensive and should 
include varicella zoster viral keratitis, 
Acanthamoeba keratitis, microbial kera-
titis without stromal involvement (i.e., 
bacterial/fungal), Chlamydial epithe-
lial keratitis, Epstein-Barr epithelial 
keratitis, recurrent corneal erosions, 
exposure keratopathy, Thygeson’s 
superficial punctate keratitis and epi-
thelial basement membrane dystrophy 
(EBMD).13

Many of these conditions, such as 
Acanthamoeba keratitis and microbial 
keratitis, may be difficult to distin-
guish due to dendrite-like corneal pre-
sentations. Many times, these condi-
tions can be differentiated based on a 
thorough clinical history. Acanthamoeba 
and bacterial keratitis are commonly 
associated with contact lens wear and 
water exposure. Fungal keratitis is 
likely associated with corneal insult or 
injury due to vegetation. HSVK can 
occur without contact lens use, water 
exposure or vegetative trauma. Other 
conditions such as Thygeson’s and 
EBMD differ from HSVK in that they 
most commonly present bilaterally, 
whereas bilateral HSVK is very rare.

Apart from HSV epithelial keratitis, 
HSV stromal and endothelial keratitis 
have their own list of differentials 
to consider. These separate condi-
tions can also present with interstitial 
keratitis and keratouveitis that mimic 
the presentation of HSV stromal and 
endothelial disease.13 These differen-
tials may include microbial keratitis 
with stromal involvement (any type), 
syphilis, Cogan’s syndrome, measles 
keratitis, mumps keratitis, Lyme 
disease, Posner-Schlossman syndrome, 
cytomegalovirus endothelial keratitis 
and corneal graft rejection.13

In many cases of HSVK differ-
entials, possible diagnoses may be 
eliminated based on a thorough case 
history and clinical discussion with 

the patient. However, in cases where 
the puzzle cannot be solved based 
on verbal communication alone, use 
of corneal staining or, in some cases, 
laboratory testing may be needed to 
diagnose HSVK with confidence.

Treatment and Management
Complicating the proper diagnosis and 
treatment of HSV are the multiple 
corneal layers affected. The indicated 
medications and their dosages vary 
depending on the subtype of HSVK 
present. Treatment for HSVK includes 
oral antivirals, topical antivirals and 
topical corticosteroids; however, not all 
available treatment options are appro-
priate for each HSVK subtype. Thus, 
it is important to correctly diagnose 
the subtype of HSVK to formulate an 
appropriate treatment plan.

There are three topical antivirals 
approved by the FDA as treatment 
for HSVK: trifluridine ophthalmic 
solution 1%, ganciclovir gel 0.15% 

and acyclovir ointment 3% (Table 1).13 
Acyclovir ointment 3% is currently 
not available to be prescribed as it is 
still on the discontinued drug product 
list for reasons other than safety and 
effectiveness.18 Trifluridine ophthalmic 
solution 1% is known to be more toxic 
to the ocular surface than ganciclovir 
gel 0.15% since it is nonselective 
against DNA synthesis of both normal 
and viral-infected cells.5 The cellular 
and ocular surface toxicity caused by 
trifluridine ophthalmic solution 1% 
can result in epithelial keratitis and 
delayed reepithelization. In contrast, 
ganciclovir gel 0.15% does not target 
the DNA of healthy cells, thus causing 
less ocular surface toxicity.

Oral antiviral agents are considered 
off-label for the treatment of HSVK. 
Currently, the available oral antivirals 
are acyclovir, valacyclovir and famci-
clovir (Table 2).8,13 These oral antiviral 
agents have excellent corneal and 
anterior chamber penetrance making 

A corneal dendrite can be large and cause severe pain and discomfort.
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them effective treatment options for 
HSVK. However, due to the possibility 
of renal injury caused by oral antiviral 
agents, there needs to be special con-
sideration when prescribing them for 
patients with kidney disease as there 
can be issues with the metabolism and 
excretion of the medication.8

HSV epithelial keratitis. Oral antiviral 
agents are commonly used as treatment 
for HSVK epithelial keratitis without 
the use of topical corticosteroids, which 
are contraindicated as they can prolong 
epithelialization and cause the dendrite 
to progress into a geographic ulcer.16 
The benefits of treating with oral 
antivirals instead of topical antivirals 
are that they are more affordable, have 
reduced dosing schedules and are not 
toxic to the cornea. Both topical and 
oral antivirals have independently been 
shown to be equally effective in treat-
ing HSV epithelial keratitis; however, 
there has not been sufficient evidence 
that treating HSV keratitis with both 
oral and topical antivirals hastens the 
healing process.5,16

The HEDS study showed no added 
benefit in concurrently treating HSVK 
with topical and oral antivirals.13 For 
HSV epithelial keratitis, oral acyclovir 
is dosed 400mg five times a day for 
seven to 10 days, valacyclovir is dosed 
500mg two times a day for seven to 10 
days and famciclovir is dosed 250mg 
two times a day for seven to 10 days.6,13 
If treating with topical antivirals, 
trifluridine ophthalmic solution 1% is 
dosed one drop nine times a day for 
seven days and then reduced to five 
times a day if the ulcer has healed after 
day seven. Treatment with trifluridine 
ophthalmic solution 1% should not ex-
ceed 21 days due to the associated risk 
of ocular toxicity. Ganciclovir gel 0.15% 
is dosed one drop five times a day until 
the ulcer resolves and then reduced to 
three times a day for seven days.13 For 
geographic ulcers, the dosages for oral 
antivirals are doubled for a treatment 
period of 15 to 21 days.

HSV stromal keratitis without ulcer-
ation. HSV stromal keratitis is consid-
ered an immune-mediated response 
to viral antigens in the stroma. Thus, 

a therapeutic dose of topical cortico-
steroids is needed to quell the inflam-
matory response alongside a dose of 
oral antivirals. It is important that oral 
antivirals are used while the patient 
is being treated with topical corti-
costeroids. In HSV stromal keratitis 
without ulceration, oral acyclovir is 
dosed 400mg twice daily, valacyclovir is 
dosed 500mg once daily and famciclo-
vir is dosed 250mg twice daily. Topical 
corticosteroids can be dosed six to eight 
times daily and should be used for at 
least 10 weeks and tapered slowly as 
the cornea improves. Developing a 
treatment plan for HSVK is more of 
an art than a science, as the treatment 
is based on the patient’s medical and 
ocular history, clinical presentation and 
rate of healing. Also, considering HSV 
stromal and endothelial keratitis are 

unpredictable in nature with the risk 
of permanent vision loss, refer these 
patients to a board-certified corneal 
specialist to help with comanagement.

HSV stromal keratitis with ulceration. 
When ulceration is present, the treat-
ment plan needs to change. A limited 
dose of topical corticosteroids can be 
used along with a therapeutic dose of 
an oral antiviral. Oral acyclovir is dosed 
800mg three to five times a day for sev-
en to 10 days, valacyclovir is dosed 1g 
three times a day for seven to 10 days 
and famciclovir is dosed 500mg two 
times a day for seven to 10 days. The 
oral antiviral should then be reduced 
to a prophylactic dose and maintained 
throughout the duration of treatment 
with the topical corticosteroid. There is 
a lack of data that supports any specific 
recommended length of treatment for 

HSV stromal keratitis with or without ulceration can be focal, multifocal or diffuse. This 
patient has HSV stromal keratitis with epithelial involvement.
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this subtype of HSVK; therefore, clini-
cal experience and presentation greatly 
aid in developing the treatment plan.13 
Again, patients with HSV stromal 
keratitis should be further managed 
by a board-certified corneal specialist. 
Oral antivirals are preferred in treating 
any form of HSV stromal keratitis or 
endothelial keratitis since trifluridine 
ophthalmic solution 1% and ganciclovir 
gel 0.15% do not have adequate corneal 
stroma penetration.13

HSV endothelial keratitis. This is 
relatively uncommon, and there are 
only a few studies that provide recom-
mended treatment plans. Treatment 
with topical corticosteroids is needed, 
since it is an inflammatory-mediated 
response to the virus in the corneal 
endothelium. HSV endothelial keratitis 
responds extremely well to topical 
corticosteroids and, in comparison to 
HSV stromal keratitis, HSV endothelial 
keratitis heals at a remarkably faster 
rate.8,13 Therapeutic doses of both 
topical corticosteroids and oral antiviral 
agents are needed for this subtype of 
HSVK. Topical corticosteroids can be 
dosed one drop six to eight times a day 
and tapered slowly. Oral acyclovir is 
dosed 400mg three to five times daily, 
valacyclovir is dosed 500mg two times 
daily and famciclovir is dosed 250mg 
two times daily. The therapeutic dose 
of oral antiviral should be reduced  
to seven to 10 days and maintained 
throughout the entire course of the 
topical corticosteroid taper schedule. 
Ganciclovir gel 0.15% and trifluridine 
ophthalmic solution 1% are not recom-
mended in treating HSV endothelial 
keratitis due to their poor corneal pen-
etrance.13 Given the challenging nature 
of this condition, comanagement with 
a specialist can be useful for both the 
optometrist and their patient.

Life After HSVK
A previous history of HSV stromal 
keratitis and recurrent HSVK increases 
the risk of future HSVK recurrence.13 
An oral antiviral maintenance dose can 
be introduced for patients who are at 
a higher risk to prevent recurrence of 
HSVK. The HEDS II study found a 

45% reduction in recurrent episodes 
of ocular HSVK when on prophylactic 
treatment.19 The maintenance dose 
for acyclovir 400mg is two times daily 
for one year, valacyclovir 500mg is one 
time daily for one year and famciclovir 
is two times daily for one year.

This long-term maintenance dose 
can be extended past one year for 
special cases that present a higher risk 
of recurrence, such as in immunocom-
promised patients. As for prophylaxis, 
a patient with a history of HSVK may 
also be on a short-term maintenance 
dose if they plan to undergo any ocular 
surgeries such as cataract surgery. 
Lastly, an oral antiviral maintenance 
dose is needed if a patient were to be 
prescribed a corticosteroid at any time.

HSV stromal keratitis and endothe-
lial keratitis, whether initial or recur-
rent episodes, are the greatest threat to 
permanent corneal structural damage 
and vision loss. These inflammatory 
reactions can cause corneal scarring, 
neovascularization, corneal thinning, 
decreased corneal sensation and 
fibrosis. Recurrent episodes place the 
patient at a higher risk of developing 
permanent corneal structural abnormal-
ities. Approximately one million people 
worldwide are affected by permanent 
visual impairment due to ocular HSV.13 
There are also a reported 1,000 pen-
etrating keratoplasties annually in the 
United States due to visually significant 
corneal scarring from ocular HSV.13

It is imperative to be vigilant in rec-
ognizing early clinical signs and symp-
toms of HSVK to help prevent severe 
cases from causing visually significant 
corneal damage. It is also important to 
educate patients and discuss possible 
visual outcomes and options. Comanag-
ing with a corneal specialist is crucial in 
reducing your liability as a provider.

Depending on the course of the 
condition, the patient may benefit from 
an amniotic membrane for improved 
epithelial healing or a specialty contact 
lens for improved vision. A patient 
with significant corneal scarring and 
decreased vision may experience an 
improvement in vision from specialty 
lenses such as scleral lenses.

HSVK is a common and often visu-
ally devastating condition. Doctors of 
optometry can better manage these pa-
tients through a detailed understanding 
of the clinical presentation, differentials 
and treatments. This not only increases 
confidence in managing the condition 
but also improves outcomes and overall 
visual prognosis. g
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 1.	HSV-1	is	which	classification	of	virus?
 a. Linear, single-stranded DNA virus.
 b. Linear, double-stranded DNA virus.
 c. Linear, triple-stranded DNA virus.
 d. None of the above.

	 2.	Which	is	a	member	of	the	Herpesviridae 
family?

 a. HSV-2.
 b. Epstein-Barr virus.
 c. Cytomegalovirus.
 d. All of the above.

	 3.	HSV-1	reactivation	occurs	along	which	
branch	of	the	trigeminal	ganglion	
resulting	in	corneal	involvement?

 a. Mandibular.
 b. Maxillary.
 c. Ophthalmic.
 d. None of the above.

	 4.	Which	type	of	HSVK	is	thought	to	be	
due	to	an	immune-mediated	response?

 a. Epithelial keratitis.
 b. Stromal keratitis.
 c. Endothelial keratitis.
 d. Both b and c.

	 5.	Which	is	considered	to	be	a	differential	
diagnosis	of	HSV	epithelial	keratitis?

 a. Acanthamoeba keratitis.
 b. Cogan’s syndrome.
 c. Rubeosis irides.
 d. Arcus senilis.

	 6.	Which	is	considered	to	be	a	differential	
diagnosis	of	HSV	stromal	keratitis?

 a. Cogan’s syndrome.
 b. Syphilis.
 c. Lyme disease.
 d. All of the above.

	 7.	Which	is	not	one	of	the	three	main	
diagnostic	tests	for	HSVK?

 a. Culture.
 b. Serology.
 c. DFA.
 d. PCR.

 

	 8.	Which	is	the	most	common	subtype	of	
HSVK?

 a. HSV endothelial keratitis.
 b. HSV stromal keratitis with ulceration.
 c. HSV epithelial keratitis.
 d. Disciform keratitis.

		9.	Which	can	trigger	a	recurrence	of	
HSVK?

 a. Immunosuppression.
 b. Psychological stress.
 c. Ocular surgeries.
 d. All of the above.

	10.	Which	is	a	form	of	HSV	endothelial	
keratitis?

 a. Disciform.
 b. Diffuse.
 c. Linear.
 d. All of the above.

	11.	Which	is	commonly	misdiagnosed	as	a	
bacterial	infection?

 a. HSV epithelial keratitis.
 b. Disciform keratitis.
 c. HSV stromal keratitis without ulceration.
 d. HSV stromal keratitis with ulceration.

	12.	Which	subtype	of	HSVK	can	manifest	
independently	from	other	forms	of	
HSVK?

 a. HSV stromal keratitis with ulceration.
 b. HSV endothelial keratitis.
 c. Necrotizing stromal keratitis.
 d. HSV stromal keratitis without ulceration.

	13.	Which	vital	dye	stains	the	body	of	a	
dendrite?

 a. Lissamine green.
 b. Rose bengal.
 c. Fluorescein.
 d. Giemsa stain.

	14.	Which	is	not	an	FDA-approved	topical	
antiviral	medication?

	 a.	Trifluridine	solution	1%.
	 b.	Vidarabine	ointment	3%.
	 c.	Ganciclovir	gel	0.15%.
	 d.	Acyclovir	ointment	3%.

	15.	Which	topical	antiviral	is	dosed	one	
drop	nine	times	a	day	for	seven	days	
and	then	reduced	to	five	times	a	day	
after	seven	days	if	the	ulcer	is	healed?

	 a.	Trifluridine	ophthalmic	solution	1%.
	 b.	Vidarabine	ointment	3%.
	 c.	Ganciclovir	gel	0.15%.
	 d.	Acyclovir	ointment	3%.

	16.	What	is	the	maximum	number	of	days	a	
patient	can	be	on	trifluridine	ophthalmic	
solution	1%	treatment?

 a. 15 days.
 b. 21 days.
 c. 30 days.
 d. 10 days.

	17.	Topical	antiviral	medications	are	not	
recommended	for	which	subtype	of	
HSVK?

 a. HSV stromal keratitis.
 b. HSV epithelial keratitis.
 c. HSV endothelial keratitis.
 d. Both a and c.

	18.	Which	is	the	correct	initial	dose	for	an	
oral	antiviral	agent	in	treating	HSVK	
stromal	keratitis	with	ulceration?

	 a.	Acyclovir	800mg	three	to	five	times	daily.
 b. Valacyclovir 1g three times daily.
 c. Famciclovir 500mg two times daily.
 d. All of the above.

	19.	Which	is	the	recommended	initial	
treatment	for	HSVK	stromal	keratitis	
without	ulceration?

 a. Prophylactic dose of an oral antiviral 
agent.

 b. Therapeutic dose of topical 
corticosteroid.

 c. Limited dose of topical corticosteroid.
 d. Both a and b.

	20.	Which	reacts	extremely	well	to	topical	
corticosteroids	and	heals	at	a	faster	
rate	compared	with	other	subtypes	of	
HSVK?

 a. HSV epithelial keratitis.
 b. HSV endothelial keratitis.
 c. HSV stromal keratitis without ulceration.
 d. HSV stromal keratitis with ulceration.
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 H  Other, please specify: ___________________
____________________________________________

 1      2      3      4      5



66 REVIEW OF OPTOMETRY | APRIL 15, 2022

Brush Up on Your 
Low Vision Skills

You can make rehabilitation a priority in your practice with fewer hassles than you may think.

T
he term “low vision” refers to 
vision loss that is uncorrectable 
with current medical and surgical 
interventions or using traditional 

spectacle and contact lenses.1,2 While 
the Centers for Medicare and Medic-
aid Services recognize distinct cat-
egories of low vision based primarily 
on best-corrected visual acuity (VA), 
a much broader range of patients may 
also be defined as having “low vision” 
based on compromised visual fields, 
impaired contrast sensitivity, or other 
deficits in visual function.3 

The practice modality known as 
vision rehabilitation involves devel-
opment of an individual rehabilitation 
plan (IRP) to help care for the patient 
with low vision. According to the 
American Optometric Association, 
an IRP may include “prescription 
glasses or contact lenses, optical and 
electronic magnification devices, as-
sistive technology, glare control with 
therapeutic filters, contrast enhance-
ment, eccentric viewing, visual field 
enhancement, non-optical options 

and referral for additional services 
with other professionals.”2 

A 2017 analysis estimated that 7.08 
million people in the United States 
were living with uncorrectable VA 
loss.4 The same study indicated that 
1.08 million of these individuals dem-
onstrated VA loss that qualified them 
to meet the federal definition of “le-
gal blindness.”4,5 When considering 
the other deficits in visual function 
that could convey “low vision” or “le-
gal blindness” status, these numbers 
grow larger yet. Projections estimate 
the number of legally blind individu-
als will double by the year 2050, due 
in large part to the prevalence of age-
related eye disease and the general 
aging of the US population.6

Our optometric training and scope 
of practice makes us the ideal pro-
viders of vision rehabilitation care. 
We are well-equipped to combine 
our understanding of optics with our 
knowledge of ophthalmic diseases 
and their functional implications 
to effectively serve the visually 
impaired patients in our practices. 
However, for those of us outside of 
academic and not-for-profit practice 
settings, it may be difficult to tackle 

IRP development and provide com-
prehensive vision rehabilitation care. 
For this reason, it is important to dis-
cuss the ways in which all practicing 
optometrists can readily incorporate 
some foundational vision rehabilita-
tion components into their practice 
to better serve this growing patient 
population.

Levels of Vision Rehabilitation
In 2010, the Association of Schools 
and Colleges of Optometry (ASCO) 
convened a working group of opto-
metric vision rehabilitation educators 
from across the country to define 
and delineate tiered competencies 
for vision rehabilitation care among 
graduates from schools and colleges 
of optometry. 

The result of this group’s work is 
summarized in Table 1, which clearly 
lays out 20 entry level competencies 
for vision rehabilitation care that can 
be expected of any practicing op-
tometrist regardless of their practice 
setting.7 It is valuable to review each 
of the points laid out in Table 1 and 
elaborate on the ways in which these 
can be applied in most optometric 
practices.

By Joshua l. Robinson, OD
Nashville

Dr. Robinson is an assistant professor in the department of ophthalmology and visual sciences and director of Low Vision Rehabilitation at the Vanderbilt 
Eye Institute. He is a Fellow of the American Academy of Optometry and a Clinical Diplomate in the Academy’s Low Vision Section. He has no financial 
disclosures.

About
the author

PEER REVIEWEDV I S I O N R E H A B I L I TAT I O NFeature



67APRIL 15, 2022 | REVIEW OF OPTOMETRY

Patient History Competencies
The first of the 20 ASCO competen-
cies shown in Table 1 has to do with 
the foundational knowledge of epide-
miology and vision impairment we all 
obtain through our strong optometric 
education and ongoing continuing 
education efforts.7 Our understanding 
of, and ability to communicate, these 
basic principles are rightfully at the 
top of the ASCO list of entry level 
competencies. 

Competency number two requires 
that the optometrist obtain a thor-
ough case history. A comprehensive 
understanding of a visually impaired 
patient’s rehabilitative needs requires 
a case history that goes beyond that 
of a routine eye exam and dives into 
specific functional difficulties caused 
by one’s vision loss, goals and expec-
tations for the vision rehabilitation 
process. 

While the exact set of intake ques-
tions used may vary from clinic to 
clinic, the National Eye Institute’s 
Visual Functioning Questionnaire-25 
(VFQ-25) provides a solid bank of 
foundational questions from which 
to adapt an intake questionnaire for 
visually impaired patients.8 Listen-
ing when patients voice functional 
concerns relative to their vision loss, 
along with asking the appropriate 
questions to elicit functional concerns 
when needed, are foundational to the 
development of an effective IRP.

The next four ASCO competen-
cies describe the ability to recognize 
various patient-specific factors that 
may influence the vision rehabilitation 
process. These include familial, psy-
chological and social factors as well as 
physical and neurologic comorbidities 
that may impact an IRP. Recognition 
of these factors may take place during 
the case history discussion or at any 
time throughout the vision rehabilita-
tion evaluation. 

If appreciation for any of these fac-
tors seems to fall outside of what we 
all took from our optometric educa-
tion, Faye’s Clinical Low Vision (2nd 
Ed.) remains a proven and useful 
resource.9 

TABLE 1. ASCO ENTRY LEVEL LOW VISION REHABILITATION COMPETENCIES7

1. Be able to apply epidemiologic aspects of visual impairment, appropriate terminology and classifications 
of visual impairment in order to communicate with patients, the public and other health care providers.

2. In addition to performing a standard case history, be able to ask basic questions about symptoms, 
functional difficulties and rehabilitation goals to anticipate the level of care that patients with visual 
impairment may require.

3. Be able to recognize functional implications, hereditary factors and prognoses of common causes of visual 
impairment and explain them in language understandable to patients, families and other care providers. 

4. Be able to recognize psychological factors (e.g., depression, grief, motivation) that may affect adjust-
ment to vision loss and the potential for rehabilitation.

5. Be able to recognize pertinent social factors (e.g., social support system, education level vocation, 
physical environment) and how they may influence the rehabilitation plan and process. 

6. Be able to recognize significant physical and neurological comorbidities (e.g., Parkinson’s disease, stroke 
dementia) that influence low vision rehabilitation and modify evaluation strategies and rehabilitation.

7. Be able to perform visual acuity testing at both distance and near on patients with visual impairment 
using appropriate charts with proper documentation (e.g., working distance eccentric viewing illumination).

8. Be able to perform trial lens refraction nand modify refractive techniques for the patient with visual 
impairment (e.g., bracketing handheld Jackson cross cylinder).

9. Be able to recognize common symptoms of contrast sensitivity loss, screen for loss, recommend 
basic modifications (e.g., filter, lens lighting and environmental options) and refer for comprehensive 
low vision rehabilitation when indicated.

10. Be able to detect scotomas of the central visual field, understand their impact on visual acuity and 
visual function and educate patients about their implications for activities of daily living.

11. Understand basic optical principles of low vision rehabilitation devices and be able to predict magni-
fication levels needed to achieve patient goals.

12. Be able to prescribe basic optical and non-optical low vision rehabilitation devices, provide training 
in their use and refer for comprehensive low vision rehabilitation when indicated. 

13. Be able to recognize availability of and indications for use of adaptive technology (e.g., video magni-
fication, software) and refer for comprehensive low vision rehabilitation when indicated.

14. Be cognizant of rehabilitation strategies for visual field deficits (e.g., sighted guide technique, orien-
tation and mobility, visual field enhancement devices and equipment, scanning training) and refer for 
comprehensive low vision rehabilitation when indicated.

15. Develop an understanding of the special considerations for examining children, the elderly and the 
multiply handicapped and educate about referral options and potential for rehabilitation.

16. Understand relevant vision standards for driving, provide necessary assessment and documentation 
and refer for comprehensive low vision rehabilitation, driver education/training and medical evaluation 
when indicated.

17. Be aware of the criteria for legal blindness determination and be able to educate patients on the 
basic social and legal ramifications of legal blindness certification. 

18. Understand that the needs of patients with visual impairment may require professional collaboration 
and be able to coordinate care with available rehabilitative, educational and social service resources.

19. Identify governmental, private and consumer organizations that offer support and information to 
individuals with visual impairment (e.g., NEI, Veterans Administration, state rehabilitation agencies, 
foundations for the blind, consumer advocacy groups and support groups).

20. Be familiar with third-party reimbursement for low vision rehabilitation services and materials.
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Assessment Competencies
Competency number seven 
begins the actual vision ex-
amination process, detailing a 
thorough measurement of VA at 
distance and near. Depending 
on the practice setting and some 
patient-specific factors, various 
VA charts may be used. For dis-
tance VA measurement, a stand-
based Early Treatment Diabetic 
Retinopathy Study (ETDRS; 
Precision Vision) chart remains 
the gold standard (Figure 1).10 

This chart is mobile and 
conveniently allows for 
adjustment of the patient-to-
target distance in cases when 
a patient is unable to read the 
largest optotypes from the 
standard 4m viewing distance. The 
backlit version also eliminates the 
need to provide proper illumination 
of the surface of the chart. A useful 
alternative distance VA chart is 
the William Feinbloom Distance 
Test Chart for the Partially Sighted 
(Designs for Vision; Figure 2). In 
employing this option, it is important 
to use and document appropriate 
illumination of the target.

For measuring near VA, various 
options exist that use single letters/
numbers, words or continuous 
text. One of the more commonly 
used continuous text options is the 
MNRead Reading Test ((Lighthouse 
Low Vision Products; Figure 3).11 
Regardless of the chart being used, 
documenting distance and near 
VA is completed in standard form 
of  “testing distance/optotype size”  
in a common (metric or imperial) 
measurement, always noting 
eccentric view (if employed) and 
lighting used (where pertinent).

A careful trial frame refraction, de-
scribed in competency number eight, 
dictates everything that comes there-
after in a vision rehabilitation evalua-
tion. This type of refraction is not all 
that different from the expert pho-
ropter refractions being performed 
on our patients on a daily basis. The 
main difference lies in the use of a 

trial frame, loose lenses and a hand-
held Jackson cross cylinder (JCC) 
lens, which simplify the refraction of 
a patient who uses an eccentric view 
or atypical head posture to reach a 
null point and dampen nystagmus. 

Further, the trial frame and loose 
lenses allow for larger and more 
efficient jumps in lens power when 
a patient’s acuity dictates a larger 
“just noticeable difference” in lens 
power be demonstrated. Otherwise, 
the trial frame refraction uses the 
same order of spherocylindrical lens 
power refinement steps and bracket-
ing technique as a refraction in the 
phoropter. The goal of the trial frame 
refraction is the same as any other 
refraction we perform: to optimize a 
patient’s visual clarity through cor-
rection of ametropia.

Competency number nine pertains 
to contrast sensitivity (CS), a mea-
sure of visual function that is often 
reduced in the visually impaired 
patient and is likely not a primary fo-
cus in most routine eye care settings. 
Formal clinical testing of contrast 
sensitivity is simple and may be 
completed with any number of vali-
dated clinical tests. The Pelli-Robson 
CS Chart and Mars Letter Contrast 
Sensitivity Test are two common 
options for efficiently testing CS. 
The practicing optometrist should 

be comfortable recognizing and 
screening for contrast sensitiv-
ity limitations, potentially using 
one of the aforementioned 
tests, and should also be able to 
recommend simple modifica-
tions (filters and environmental 
lighting) to aid in these patients’ 
function. If not, they should be 
prepared to make a referral to a 
comprehensive vision rehabili-
tation program.

Another important visual 
function consideration is the 
recognition of, and modifica-
tions to account for, scotomas. 
Many patients needing vision 
rehabilitation care have central 
visual deficits from commonly 
encountered conditions such 

as age-related macular degeneration, 
various inherited macular dystrophies, 
retinal vascular occlusions and some 
optic nerve disorders. Presence of 
scotomas may be detected through 
knowledge of a patient’s diagnosis, 
responses during the intake interview, 
or formal tests such as microperimetry 
or the California Central Field Test. 

Competency number 10 states that 
the optometrist should be able to 
detect scotomas and educate the pa-
tient on their presence and strategies, 
such as eccentric viewing, for work-
ing around them. Again, if they are 
unable to do so, referral to a compre-
hensive vision rehabilitation program 
should be initiated.

Treatment Competencies
A comprehensive understanding of 
optics is foundational to our opto-
metric education and to competency 
number 11. Being able to predict 
magnification needs based on a 
patient’s visual function and goals and 
understanding the angular magnifi-
cation properties of various devices 
used in vision rehabilitation are con-
sidered entry-level competencies. 

For example, using a ratio of the 
target print size to the currently 
legible print size helps to determine 
the dioptric power needed to reach 
the target print size. This can 

Fig. 1. The ETDRS logMAR chart can measure VA at 
distance. 
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predict the appropriate handheld 
or spectacle-based tools for a given 
patient and guide the optometrist’s 
handling of the device demonstration, 
prescription and training process. 

In general, one should be comfort-
able prescribing near reading add 
powers up to around six diopters and 
accounting for the corresponding 
convergence demand through the 
appropriate amount of base in prism. 
Otherwise, referral for compre-
hensive vision rehabilitation is 
indicated. 

Basic vision rehabilitation 
device prescription and training 
are the focus of point number 
12. The optometrist should be 
equipped to demonstrate low-
powered optical magnification 
devices and non-optical devices 
such as lighting options and fil-
ters. If they choose not to perform 
these demonstrations, referral to a 
comprehensive vision rehabilita-
tion program is the standard.

Recognition of pertinent as-
sistive technology options for a 
given patient is an important part 
of developing an IRP. Standalone 
desktop and portable video-based 
magnifiers, as well as the mobile 
phone and tablet devices already 
owned by many of our patients, 
are examples of helpful assistive 

technology options that can ben-
efit our visually impaired patients. 
Competency number 13 notes that 
it is adequate to recognize the need 
for, and refer to, appropriate assistive 
technology training programs when 
indicated.

When a patient’s visual impairment 
entails visual field compromise, the 
optometrist should be comfortable 
recognizing its impact on patient 

function and addressing this appro-
priately. As outlined in competency 
number 14, this may include prescrip-
tion of devices that enhance visual 
field awareness (e.g., prisms, reverse 
telescopes) or referral for appropri-
ate training such as sighted guide 
and formal orientation and mobility 
programs.

Just as in primary optometric care, 
the practitioner is likely to encounter 
children and people with multiple 
disabilities among their visually 
impaired patient base. Competency 
number 15 notes that the optometrist 
should be comfortable employing 
specialized examination techniques 

and making appropriate referral for 
services and training in these cases, 
when indicated.

Competencies number 16 and 
17 stress the importance of knowing 
legal blindness and licensure laws 
to better serve visually impaired 
patients and to provide documenta-
tion or referral for additional training 
or services as needed. A refresher on 
legal blindness criteria can be found 
on the Social Security Administra-
tion’s website, while state-by-state 
vision testing standards for licensure 

are kept up to date by Prevent 
Blindness on their website.5,12

Competency points 18 and 19 
pertain to the multidisciplinary 
nature of comprehensive vision 
rehabilitation care. The optome-
trist should know when to include 
referral to other rehabilitation pro-
fessionals and social or psychologi-
cal support services in a patient’s 
IRP. Further, connecting a patient 
with the appropriate govern-
mental or community support 
networks can be an important part 
in helping to meet that patient’s 
individual needs. 

The American Printing House 
for the Blind, the National 
Federation of the Blind and the 
American Foundation for the 
Blind all maintain helpful online 
directories of available vision 
rehabilitation resources in one’s 
state or region.13-15 

Fig. 2. The Feinbloom Distance Test Chart for the Partially Sighted.
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Fig. 3. The MNRead Continuous Text Acuity Chart 
can help measure VA at near.
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Finally, competency point number 
20 pertains to one’s understanding of 
vision rehabilitation billing, coding 
and reimbursement structures. These 
factors likely play a role in limiting the 
number of private practice optom-
etrists providing entry level vision 
rehabilitation services, but it doesn’t 
have to be that way. The practicing 
optometrist should understand that 
vision rehabilitation billing is typi-
cally based on time spent and uses the 
Evaluation & Management (E&M, 
99xxx) codes. 

The time spent includes any 
face-to-face time with the patient, as 
well as time spent on the same day 
preparing for the case and document-
ing findings or communicating with 
other professionals regarding the case. 
It does not include the refraction or 
other diagnostic testing that are being 
billed as separate services. 

Table 2 lays out time requirements 
for billing each E&M code for both 
new and established outpatients. Any 
additional time spent beyond the 
Level 5 allotment in each column 
can be billed in additional 15-minute 
increments using code 99417. The 
ability to bill visits based on time can 
help to offset the inherent reduction 
in patient volumes when providing 
vision rehabilitation care in a private 
practice setting.

As for the prescription of vision 
rehabilitation devices, it should be 

noted that most are not covered 
as durable medical equipment by 
Medicare and other medical insur-
ance carriers. While we are hopeful 
that this will change in the coming 
years, it is important for the vision 
rehabilitation practitioner to be able 
to tap into other coverage options for 
these devices. Options may include 
state blind or vocational rehabilitation 
services, private grant opportunities, 
flexible spending accounts or other 
local funding resources.

Clinical Takeaways
Caring for visually impaired patients 
falls squarely in optometry’s wheel-
house. Our comprehensive under-
standing of both ophthalmic disease 
and optics puts us all in a position to 
help our visually impaired patients to 
maximize their quality of life. 

As the prevalence of vision impair-
ment continues to grow, provision of 
vision rehabilitation services will fall 
to optometrists in all practice settings.6 
While not all of us are equipped to 
provide comprehensive vision rehabil-
itation services, the core competencies 
defined by the ASCO provide a road 
map to starting the vision rehabilita-
tion process for patients who need it.7  

As was noted in the preceding dis-
cussion of all 20 ASCO competencies, 
there will come a point in many vision 
rehabilitation cases where referral for 
more comprehensive services is in-

dicated. This may be dictated by the 
need for near add powers above a cer-
tain threshold, prescription a bioptic 
telescope, eccentric viewing training, 
or referral for vocational rehabilitation, 
among many other factors. 

When the needs of the patient are 
simpler, private practice optometrists 
can use the ASCO competencies to 
enhance their care for this growing, 
and grateful, patient population. 

In summary, it’s important to view 
vision rehab as a spectrum of interven-
tions—many of which are accessible 
to primary care optometrists—rather 
than a binary choice that forces ODs 
to be “all-in” or “all-out.” ■
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Table 2. Outpatient time-based E&M coding levels 
for new and established patients

New Established

Level 1 99201
(10 minutes)

99211
(N/A)

Level 2 99202
(15 minutes)

99212
(10 minutes)

Level 3 99203
(30 minutes)

99213
(20 minutes)

Level 4 99204
(45 minutes)

99212
(30 minutes)

Level 5 99205
(60 minutes)

99215
(40 minutes)
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To cut or Not To cut? 
Weighing Strabismus Surgery Referral

Determine when this intervention is truly better than vision therapy—and how to set expectations.

T
here is no rush to immediately 
recommend surgery for stra-
bismus. Collaborative efforts 
between the surgeon and 

optometrist allow for better outcomes. 
Developing all visual skills benefits 
the patient with strabismus, provid-
ing sensory fusion. The critical stage 
for sensory fusion is less limiting with 
new approaches used in vision therapy 
(VT). When amblyopia exists, VT 
should be the first-line approach in 
order to gain the best possible outcome 
for misalignment. 

The Consequences of Strabismus
Patients living with constant strabis-
mus face a lifetime of difficulties. 
They are more likely to be diagnosed 
with psychological disorders, often 
have low self-esteem, are less likely to 
find a partner, marry or have a family.1 
They even have more difficulty being 
a competitive job applicant, compared 
with those without strabismus. Pa-
tients in their third decade of life with 
uncorrected strabismus are more likely 

to face long-term psychological disor-
ders. One study showed that individu-
als with constant exotropia were three-
times more likely to be diagnosed with 
a psychological disorder than controls. 
Patients with uncorrected strabismus 
also had higher rates of homicidal and 
suicidal ideation.1

Strabismus puts people at a consid-
erable disadvantage due to the notice-
able nature of having a turned eye, 
resulting in negative social stigma. In 
addition, there are many professions 
that depend on stereopsis.2 Achieving 
the best possible outcomes for these 
patients is critical for them to avoid 
negative psychological, socioeco-
nomic and employment consequenc-
es. New evidence shines light on 
understanding outcomes of surgical 
intervention. 

As optometrists, we meet patients 
going through life with these chal-
lenges because of their strabismus. 
We are obligated to at least make all 
possible treatments known and avail-
able to those interested in pursuing 
better vision. 

Creating the very best possible 
outcome involves a collaborative ef-

fort between the optometrist and the 
strabismic surgeon. Good communica-
tion and respect for each other’s skills 
allows for comprehensive care. First, 
take time to visit each other’s prac-
tices. Second, educate the staff on how 
each profession contributes to success-
ful outcomes. Third, schedule regular 
meetings between the two teams to 
discuss specific cases. 

Understanding when to refer for 
surgery and combining the skills of a 
good optometric vision therapist will 
give your patient the best opportunity 
for cosmetically straight eyes with 
some level of stereopsis. To facilitate 
this for the strabismus patient, follow 
these steps: 

1. Measure best-correlated visual 
acuity (VA) of each eye. 

2. Evaluate binocularity to deter-
mine deviation and if any immediate 
spectacle compensation will improve 
the binocular stasis. 

3. Evaluate the ocular motor and 
accommodative systems.

4. Determine if there is any appreci-
ation of diplopia under any condition.

5. Identify level of suppression and 
fusion.
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6. If there is some level of visual 
motor function that can be improved 
by VT, eight sessions should be com-
pleted. Then re-evaluate the system 
for possible improvements, such as 
less suppression, better cosmetic align-
ment, improved oculomotor function 
and better accommodative flexibility.  

7. If improvements are identified, 
continue with eight more sessions and 
re-evaluate.

8. If there is a plateau in improve-
ment and the deviation is still obvi-
ous, referral for surgery should be 
suggested. 

9. After surgery, re-evaluation of 
visual motor skills should be conducted 
and post-VT activities should be insti-
tuted to maintain gains made through 
surgery. 

Procedure Risks
Short- and long-term complications 
from surgical intervention reinforce 
why collaboration is important. Post-op 
complications of strabismus surgery 
include conjunctivitis, scleritis, sub-
Tenon’s abscess, orbital cellulitis, 
endophthalmitis, hypopyon, vitreous 
haze and scleral perforation.3

Intraoperative surgical site compli-
cations can include scleral perfora-
tion, lost muscle, slipped muscle and 
oculocardiac reflex, while post-op 
surgical site complications can in-
clude postoperative infection, allergic 
reaction, foreign body granuloma, 
conjunctival inclusion cyst, conjunc-
tival scarring, fat adherence, dellen, 
anterior segment ischemia, eyelid 
retraction, ptosis and possible change 
in refraction.4 Post-op strabismus 
complications can involve diplopia, 
hyperphoria, anti-elevation syndrome 
and iatrogenic Brown syndrome.4

There are several risk factors to be 
aware of regarding strabismus surgery. 
Unsatisfactory eye alignment is more 
likely after surgery in patients with 
poor fusion potential or with more com-
plicated types of strabismus. Patients 
with dense amblyopia or structural 
problems in one or both eyes have lim-
ited potential for binocular vision and 
do not employ fusional mechanisms 

to improve or main-
tain eye alignment. 

Similarly, pa-
tients with neuro-
developmental 
anomalies have 
been shown to 
have higher rates 
of undercorrection 
and overcorrection 
after strabismus 
surgery. Also, 
patients with more 
unusual and severe 
forms of strabis-
mus, such as cranial 
nerve III palsies, 
are more difficult to 
align satisfactorily 
with surgery.5

Surgical Timing 
Without Amblyopia
The outcomes of infantile strabismus 
surgery are based on two main fac-
tors: ocular alignment and stereopsis. 
Stereopsis is measured several different 
ways. The optimal standard is full ran-
dom dot stereopsis. However, there are 
lesser degrees of stereo that do qualify 
as successful. 

We are often misled into believing 
that strabismus surgical outcomes are 
high. We should note that they are 
considerably lower than one would 
hope for. Pediatric strabismus surgery 
has low success rates and high reopera-
tion rates because of difficult alignment 
measurements and the nature of differ-
ent strabismus types.

This is true when you have an inex-
perienced surgeon such as a first-year 
resident. Multiple surgeries per case are 
also common. The more surgeries one 
has, the greater chance for exotropia, 
vertical deviations, no stereopsis, con-
stant diplopia or constant uncorrectable 
strabismus. 

A successful outcome can be based 
on a variety of measurements. If 
cosmetic alignment is the criteria, the 
success rate is higher. Full stereopsis 
criteria have a much lower success 
rate. Socio-psychological effects are 
negative for those with poor eye align-

ment, so all efforts should be made for 
the optometrist and ophthalmologist 
to collaborate in order to achieve the 
best outcome possible.

The definition of success in strabis-
mus surgery varies among different 
studies. Most studies set their success 
criteria as 8pd to 10pd deviations from 
orthophoria at either the three-month, 
six-month or last follow-up.6

Recently, an evidence-based study 
concluded that performing surgery 
later in life in patients with infantile 
esotropia increased the motor success 
rate of surgery. In addition, orthophoria 
is achieved with fewer surgical opera-
tions.7 Another study showed that more 
favorable long-term outcomes and less 
vertical deviations occurred when fewer 
surgeries were performed.8 The Co-
chrane study also concluded that there 
is no clear consensus on the optimal 
timing of surgery.9 

Clinically, a sandwich approach—
VT before and after surgery—has 
demonstrated that the highest out-
comes are possible for these patients. 
This might consist of vision therapy 
prior to strabismus surgery to optimize 
sensory readiness for motor fusion and/
or post-surgical therapy to stabilize or 
safeguard binocular vision.10

VT Skills
Oculomotor, localization and accommo-
dative skills build a foundation prior to 

Prescribe performance lenses to help with functional vision. These 
lenses can help with symptoms of poor eye teaming, tracking and 
focusing.
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sensory fusion. Management of these 
foundational skills prior to working on 
sensory fusion allows the optometrist 
providing pre- and post-VT to gain 
better outcomes. Clinically, my patients 
often gain cosmetic alignment simply 
by developing these skills, especially 
opposite to the direction of deviation. 
For example, with esotropia, working 
pursuits, saccades, localization and 
accommodative flexibility in temporal 
secondary gaze improves the ability to 
begin to appreciate fusion in primary 
gaze. For exotropia, these skills are em-
phasized in nasal secondary gaze. Poor 
eye movements reduce the success of 
gaining sensory fusion.

An overall limiting factor for patient 
outcomes is misaligned oculocentric 
localization. The patient’s awareness of 
where objects are judged to be located 
can be displaced in the direction of 
deviation. This needs to be addressed 
for both surgery and VT cases. Ocuo-
centric localization should match the 
visual axis of each eye. 

After the above skills are developed, 
in esotropia, depending on the type, 
VT is used to improve sensory fusion 
(the patient should have good second-

degree fusion prior to surgery if pos-
sible) and relative motor fusion ranges 
if possible. In exotropia with some 
sensory fusion, VT is used to improve 
motor fusion recoveries and ranges as 
much as possible prior to surgery. 

Much care is needed when working 
with anomalous correspondence. The 
safest approach is to overemphasize 
the skills of oculomotor, localization 
and accommodation. Use caution 
when attempting to gain normal cor-
respondence with VT prior to surgery. 
Attempts to break suppression should 
only be done for short periods (five 
minutes or less).

VT post-op depends on the patient’s 
alignment and fusional status after 
surgery. Generally, VT focuses on 
improving all visual skills including eye 
movements, localization, accommoda-
tion, sensory and motor fusion, again 
around the new angle. The ability to 
recover fusion is more beneficial than 
simply building ranges. 

One study on resolution without sur-
gery showed that esotropia with onset 
in early infancy frequently resolves in 
patients first examined at less than 20 
weeks of age when the deviation is less 

than 40pd and is intermittent or vari-
able. Cases with a constant deviation of 
greater than or equal to 40pd present-
ing after 10 weeks of age have a low 
likelihood of spontaneous resolution.10 
Child development of fusion occurs 
at about three months; thus, misalign-
ment is normal prior to this age. 

A large percentage of patients with 
either esotropia or exotropia gain sen-
sory fusion with a visual motor-based 
VT program. The few that do not are 
then referred for surgical intervention. 
This gives the patient the best possible 
outcome. 

Surgical Timing with Amblyopia
There is conflicting evidence whether 
or not to treat the strabismic am-
blyope before or after treating the 
eye deviation. One study suggested 
the patient obtain the best VA pos-
sible prior to surgery. Recent studies 
suggest that correcting eye alignment 
earlier will give the amblyopic eye the 
opportunity to develop better VA and 
binocular vision.11 Surgery is generally 
reserved for children with anisome-
tropic amblyopia who do not respond 
to standard treatment, or children with 
serious vision impairment who are un-
able to wear glasses for developmental, 
sensory or other reasons. As a result, 
only a small percentage of children are 
suitable candidates for this surgery.12

The Cochrane study stated that the 
optimum timing of when to perform 
strabismus surgery in children with 
amblyopia is unknown.9 It noted that 
treatment for amblyopia involves 
methods of exercising the amblyopic 
eye by encouraging its increased use. 

The researchers referenced several 
methods used to reduce the vision of 
the non-amblyopic eye temporarily, 
including penalization with cyclople-
gic or dilating eye drops, optical 
blurring of vision with high-plus lenses 
or physical occlusion of the normal 
eye. They acknowledged the newer 
binocular training approaches for 
amblyopia treatment available.9 These 
usually involve using a digital device 
that deprives the non-amblyopic eye 
in a bi-ocular viewing task. 

M A N A G I N G S T R A B I S M U SFeature

Examples of some of the many tools VT practitioners use to help improve stereopsis.
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To date, very few studies been 
conducted that represent VT. Treat-
ment often involves a multitude of 
activities other than simply sitting and 
playing video games. These would 
include bi-ocular pursuits, saccades, 
accommodative tasks, visual spatial 
activities, anti-suppression decision-
making procedures and visually guided 
movement activities. It is likely that 
when assessing all VT tools, successful 
outcomes would be much higher than 
those in controlled studies. 

Binocular training should aim to 
treat amblyopia by restoring the 
underlying issue of reduced or absent 
binocularity.13

New Approaches to
Amblyopia Treatment
Based on new research, the very 
best intervention for patients with 
amblyopia is to first develop a visual 
system in the amblyopic eye that 
can fixate, pursue and saccade with 
equal accuracy as compared with the 
nonamblyopic eye. The second step 
is to create binocularity for long term 
maintenance of acuity gains. Recent 
research has shown that by develop-

ing better visual systems, such as 
eye movements, accommodation 
and binocularity, the amblyopic eye 
improves without patching.13-15 This 
new concept has positive implications 
for patients, especially children who 
would prefer not to look different 
from their peers. This is a more posi-
tive psychological approach for these 
patients. Also, the lasting effect of 
VA gains is much greater using these 
methods than by full-time patching. 

 Classic teaching dictates that 
amblyopia must be corrected to the 
maximum extent possible before 
realignment surgery is undertaken.11

Based on my clinical experience, 
VT is extremely effective for amblyo-
pia when it involves changing how the 
brain processes information for the 
amblyopic eye. This style of vision 
therapy uses a wide variety of eye 
movements and accommodative flex-
ibility activities prior to attempting 
anti-suppression and fusion activities. 
The amblyopic eye also has oppor-
tunities to participate in a variety of 
perceptual activities. Typically, you 
will begin to see improved VA within 
about six to eight weeks. 

After the eye movements and ac-
commodative abilities are as equal 
as possible between the two eyes, 
incorporate the anti-suppression, fu-
sion and convergence and divergence 
activities. A patient with amblyopia 
who develops good binocularity more 
readily maintains gains made in VA 
improvement. This is accomplished 
without having to continue with blur 
patch or deprivation activities. 

Bottom line: there is no rush to 
jump into the deep end and recom-
mend surgery as a first-line treatment 
for strabismus, and more specifically 
for exotropia. Wait until you have ex-
hausted all the tools and techniques 
we have at our disposal.  ■
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Recent research has shown that, by 
developing better performance for various 
visual systems (e.g., eye movements, 
accommodation, binocularity), the amblyopic 
patient improves without patching.
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Today, innovative technology, such as 
this virtual reality headset, allows us to 
treat amblyopia, strabismus, convergence 
disorders and other binocular vision 
problems.
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List the blood product options for 
dry eye patients. What are their 

advantages and disadvantages? What 
contraindications and risks do they carry?

“Dry eye disease is an increas-
ingly common ophthalmic condi-

tion that negatively impacts the quality 
of life of millions worldwide,” says 
Andrew Fischer, OD, of Professional 
Eyecare Associates in Indiana. As our 
understanding of this disease continues 
to expand, so does the availability of 
our treatment options, he adds.

Blood-based dry eye treatments have 
increased in popularity and aided many 
dry eye patients for whom “traditional” 
treatment methods may have been un-
able to provide adequate relief. Blood-
based products can be drawn from the 
patient themselves (autologous) or 
from a donor (allogeneic) and can be 
prepared in various treatment forms, 
including serum eye drops and platelet-
derived eye drops. Blood-based drops 
are indicated for moderate to severe dry 
eye, persistent epithelial defects, graft-
vs.-host disease, recurrent corneal ero-
sions, neurotrophic keratitis and limbal 
stem cell defi ciency, to name a few.

In short, blood-derived dry eye 
treatments help accelerate corneal 

epithelial cell healing by increasing the 
growth factor available to the ocular 
surface. While there is an abundance of 
clinical research supporting the use of 
blood-based eye drops for dry eye, this 
treatment is not FDA-approved; there-
fore, there is not a universally accepted 
standardized protocol preparation.

Serum Drops
This is perhaps the most common 
blood-based product used in dry eye 
therapy, says Dr. Fischer. To prepare 
serum eye drops, a sample of blood is 
obtained, allowed to clot at room tem-
perature and centrifuged to separate 
the blood cell components from the 
serum. The serum is then collected and 
diluted with a balanced salt solution 
to prespecifi ed concentrations, most 
commonly 20% and 50% serum by 
volume, but higher concentrations can 
be prepared.

These drops have potential limita-
tions, as blood serum can contain 
pro-infl ammatory cytokines, especially 
in patients with autoimmune diseases 
such as Sjögren’s syndrome or graft-vs.-
host disease. For these patients, autolo-
gous serum may be counterproductive 
and lead to further degradation of the 

ocular surface.1

Platelet-derived Drops
Options in this category 
include platelet-rich plasma 
(PRP), platelet-rich growth 
factor (PRGF) and platelet 
lysate (PL). Unlike serum 
eye drops, these prepara-

tions contain blood platelets, which 
inherently have high levels of growth 
hormones, promoting wound healing 
and corneal epithelial regeneration.2

To produce platelet-based drops, 
an anticoagulant is added to a blood 
sample, which is then centrifuged and 
separated into platelet-poor plasma, 
PRP and red and white blood cells. 
The PRP is extracted and transferred 
into dropper bottles for use. Unlike 
serum eye drops, PRP drops aren’t 
diluted. PRGF can be produced from 
PRP by adding calcium chloride, 
which signifi cantly increases growth 
factor concentration. PL is derived 
from PRP, diluted to 30% by volume 
and frozen then thawed to increase 
growth factor concentration due to 
platelet thermolysis.

Takeaways
Contraindications to autologous blood 
products are largely relative, as the 
product is ultimately derived from the 
patient’s own body; however, blood in-
fections, anemia and clotting disorders 
can be considered contraindications. In 
these cases, allogenic samples are an 
option.

Blood-derived dry eye treatments 
are especially useful in patients who 
are sensitive to preservatives or request 
a more holistic approach to dry eye 
treatment. While the TFOS DEWS II 
considers blood-based therapy a third-
line treatment, it may be worth taking 
into consideration earlier in the process, 
especially in patients who could benefi t 
from the robust healing properties of 
natural growth factors. 
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By Joseph W. Sowka, OD

Therapeutic Review

A  79-year-old man presented with 
a three-day history of headache 
and pain and tenderness on the 
right side of his head. He also 

had mild ocular discomfort OD and 
related that it felt similar to when he 
develops styes; he used artificial tears 
to no improvement. He denied weight 
loss, appetite loss and jaw claudication. 
He was otherwise feeling well. 

Beware a Vesicular Rash
His uncorrected visual acuity was 
20/40 OD and 20/30 OS, commen-
surate with his cataracts. Intraocular 
pressure (IOP) was 13mm Hg OD and 
10mm Hg OS. The remainder of his 
exam was normal. The only abnor-
mality was a small, isolated vesicular 
lesion on his right lower eyelid. He 
did also have diffuse redness to his 
right forehead scalp, and he reported 
pain when his right temporal head was 
palpated. 

Due to the head and scalp pain, two 
alternate diagnoses were considered; 
namely, herpes zoster dermatitis 
as the primary consideration and 
temporal arteritis as a secondary 
possibility. He was referred to 
obtain an erythrocyte sedimen-
tation rate, C-reactive protein, 
platelet count and hemoglobin 
level, as well as prescribed vala-
cyclovir 1,000mg TID PO.

He returned emergently the 
next day with rapidly worsen-
ing vesicular eruptions across 
the right side of his face and 
increased ocular discomfort. His 
acuity and IOP were unchanged, 

but he now had a blistering rash on 
his forehead extending to his scalp, 
upper and lower eyelid edema, several 
subepithelial infiltrates and keratic 
precipitates on his right cornea and 
a mild degree of flare in the anterior 
chamber. 

His tests for temporal arteritis were 
normal. His diagnosis now clearly was 
herpes zoster dermatitis and ophthal-
micus. He was maintained on vala-
cyclovir and prescribed prednisolone 
acetate 1% QID OS. He was imme-
diately referred to his primary care 
physician who then added a Medrol 
Dosepak (oral methylprednisone, 
Pfizer) and gabapentin 300mg TID 
PO to the regimen.

Burning Red
Herpes zoster rash can affect any 
dermatome on the body, but it most 
commonly resides in the facial and 
midthoracic-to-upper lumbar derma-
tomes.1,2 The rash appears as erythem-
atous macules and papules, progress-

ing into vesicles in approximately 12 
to 24 hours. The rash then progresses 
into pustules at days three and four, 
with crusting at seven to 10 days. 
This rash is often accompanied by a 
regional lymphadenopathy.1-8 There 
is often a prodrome of fever, malaise, 
headache and dysesthesia over one to 
four days prior to developing of any 
visible cutaneous involvement.1 

In fact, it may take 48 to 72 hours 
after the onset of pain for any sign 
of rash to emerge. At this stage, the 
diagnosis may be elusive and, in some 
instances, can be mistaken for giant 
cell arteritis. Burning pain classically 
precedes dermatologic involvement 
and can persist for several months af-
ter the rash resolves.1-12 Following res-
olution of the crusting pustules, about 
9% of all patients suffer from extreme 
pain known as postherpetic neural-
gia.1-8 Severe and possibly debilitating 
pain remains, despite the absence of 
active, visible skin lesions.1-12

The presentation of herpes zoster 
ophthalmicus (HZO) may vary 
from dermatologic involvement 
alone to ocular manifestations such 
as lid retraction, keratitis, scleritis, 
uveitis, glaucoma, retinitis (acute 
retinal necrosis and progressive 
outer retinal necrosis), optic neuritis 

and panophthalmitis. When 
ophthalmic manifestations 
arise, the condition is termed 
HZO; it occurs in 7% of all 
zoster patients.2,4 Anecdotally, 
cases involving the eye have 
been observed to produce 
adnexal pain over months, 
without iritis, uveitis or vesicular 
breakout, making the chief 
complaint a mystery until the 
skin manifestations appear. The 
lesions of herpes zoster generally 
completely resolve within one to 
three weeks.6,7 

Dr. Sowka is an attending optometric physician at Center for Sight in Sarasota, FL, where he focuses on glaucoma management and neuro-ophthalmic disease. He is a 
consultant and advisory board member for Carl Zeiss Meditec and Bausch Health.

About 
Dr. Sowka

Temporal pain often portends this condition, so learn how to best 
manage it.

Herpes Hurts

Initial presentation with mild eyelid involvement only.



FACEBOOK: /revoptom
INSTAGRAM:  @revoptom

TWITTER: @revoptom
LINKEDIN: review-of-optometry

Updated every weekday
www.reviewofoptometry.com/news

Three ways to keep up with current events:
on the website  through social media

in your inbox

OVER 60 NEWS STORIES PUBLISHED EVERY MONTH
Read the latest news as it happens—prior to print!

Three ways to keep up with current events:

Read the latest news as it happens—prior to print!

clinical research • legislative updates • product launches • conference reports

THE NEWS FEED

Find out fi rst from 



REVIEW OF OPTOMETRY | APRIL 15, 202284

Varicella zoster virus (VZV) causes 
chickenpox and herpes zoster rep-
resents a separate clinical condition 
caused by the same virus.1–12 The 
VZV is a member of the herpesvirus 
family. Varicella is spread by direct 
contact with active skin lesions or 
airborne via droplets and is highly 
contagious. The virus has an affinity 
for the upper respiratory tract and 
typically enters the human system 
through the conjunctiva and/or nasal 
or oral mucosa, producing the charac-
teristic pox appearance.1–10 When the 
host’s immunity fails, the dormant 
virus leaves the confines of the dorsal 
root ganglion, where it lies dormant to 
produce chickenpox upon first infec-
tion or shingles (the zoster presenta-
tion) upon recurrence.1-12 

Ninety percent of the population 
develops serological infection by 
adolescence, with nearly 100% of the 
population having some evidence of 
antibodies to the disease by age 60.1 
Only 20% of patients suffer reacti-
vation after initial infection.2 Any 
condition that decreases immune 
status, such as human immunodefi-
ciency virus infection, chemotherapy, 
malignancy and long-term oral corti-
costeroid or other immunosuppressant 
use, increases the risk of herpes zoster 
activation. A second reactivation is 
even more rare and occurs mostly in 
immunosuppressed patients such as 
organ transplant recipients or those 
who suffer from AIDS or neoplasm.1

Treatment
Herpes zoster is managed using orally 
administered antiviral medications 
such as acyclovir (800mg PO five times 
a day), famciclovir (500mg PO TID) 
and valacyclovir (500mg to 1,000mg 
BID-TID for one week).1,10,12,13 The 
antiviral medications are most effec-
tive when initiated within 72 hours 
of the onset of the rash, especially for 
reducing the degree of post-herpetic 
neuralgia.12 

Orally administered corticosteroids 
can reduce pain and potentially the 
onset of postherpetic neuralgia.10,12 
Since the disease is self-limiting, most 

care is palliative, includ-
ing the use of astringents, 
such as calamine lotion or 
aluminum acetate solu-
tion to minimize weeping 
and soothe the affected 
area, and topical antibi-
otic creams and ointments 
to prevent secondary 
infection. Patients with 
postherpetic neuralgia may 
require narcotics for pain 
control.12 Tricyclic anti-
depressants and anticon-
vulsants in low dosages 
are potential options for 
unremitting pain.12 Cap-
saicin cream (based on the chemical 
in chili peppers that makes them hot), 
lidocaine patches and injectable nerve 
blocks can be used in the worst cases.12

Antiviral agents can play role in 
preventing varicella zoster disease in 
immunocompetent and immunosup-
pressed patients.10 As with herpes 
zoster, acyclovir has been documented 
as effective in preventing disease 
reactivation, but the proper dose, dura-
tion and circumstance of its uses are 
controversial.10 

Since VZV-specific cell-mediated im-
munity and cell-mediated immunity in 
general declines with age, it should be 
expected that the incidence of herpes 
zoster virus (HZV) increases with age. 
This may explain the increased inci-
dence of HZV in immunocompromised 
individuals or those who are undergo-
ing immunosuppressive therapy.7,8 
Therefore, any patient younger than 
50 who presents with signs of an acute 
zoster infection must be referred to 
rule out an immunocompromised state.

It is now well-accepted that herpes 
zoster should be combated prophylac-
tically through vaccination. Shingrix 
(GlaxoSmithKline), a recombinant 
zoster vaccine, reduces the incidence of 
herpes zoster by more than 90% and is 
preferred to the live, attenuated herpes 
zoster vaccine used previously. Shingrix 
is approved for adults 50 years and 
older. The Centers for Disease Control 
and Prevention’s Advisory Committee 
on Immunization Practices recom-

mends this vaccine for adults 60 years 
and older, except for certain immuno-
suppressed patients.14,15

For the patient reported here, upon 
his last follow-up eight weeks after his 
initial presentation, his ocular inflam-
mation resolved on topical steroids 
and had been discontinued, as had 
the valacyclovir. He reported a great 
improvement in all findings, though he 
was still on gabapentin for postherpetic 
neuralgia. ■
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2018;169(3):ITC19-31.
15. Saguil A, Kane S, Mercado M, Lauters R. Herpes zoster and 
postherpetic neuralgia: prevention and management. Am Fam 
Physician. 2017;96(10):656-63.

Profound vesicular eruption the next day despite being on 
oral antiviral medication.

THERAPEUTIC REVIEW | Herpes Hurts
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by JAMES L. FANELLI, oD

Glaucoma Grand Rounds

T
wo Caucasian females, both in 
their late 70s, presented as new 
patients in order to establish 
care. Both had similar histories 

insofar as having been diagnosed with 
glaucoma for several years and man-
aged with medications and surgery. 
One patient had SLTs performed 
bilaterally, whereas the other had 
bilateral SLTs and a trabeculectomy 
in one eye. Upon presentation, both 
were clearly in the advanced stage of 
their glaucoma. And then their stories 
diverged somewhat.

They were initially seen by me ap-
proximately 12 months apart, with 
the latter having been a patient of 
mine now for only nine months or 
so. Where I practice has a very large 
infl ux of patients who are moving 
to the area for retirement. Inheriting 
someone else’s patient is part and 
parcel of having a glaucoma practice, 
but at the end of the day, successfully 

managing these patients is a win-win 
for everyone: the patient, myself and 
the practice.

Management Challenges
While the majority (about 75%) of 
glaucoma patients fall into the mild to 
moderate category, some will certainly 
fall into the advanced category (about 
15%), and the remaining will fall into 
the refractory category (about 10%), 
meaning that despite appropriate 
therapy, they continue to progress or 
have diffi culty maintaining stabil-
ity. Optometry is well positioned to 
manage the 75% of glaucoma cases 
that fall into the mild to moderate 
stage and often can do so without the 
assistance of our non-optometric oph-
thalmic colleagues. Even the 15% of 
patients who have advanced disease 
can be managed by optometry and 
surgical intervention. But oftentimes, 
in cases of advanced disease, there are 

some refractory patients who 
need further care by fellowship-
trained glaucoma surgeons.

Our challenge in managing 
patients with advanced disease 
lies in making sure they remain 
stable. In essence, this is our goal 
for all glaucoma patients. Cer-
tainly, in mild to moderate dis-
ease states, there is a bit of room 
for some progression throughout 
the patient’s lifetime without sig-
nifi cant effects on quality of life, 
but in patients with advanced 
disease, there is little room for 
progression. Once progression 
is even subtly determined, a 

change in therapy is warranted, often 
involving a surgical strategy.

Determining progression in glauco-
ma involves both structural and func-
tional testing. Studies seem to indicate 
that patients with minimal to no 
visual fi eld loss are best identifi ed as 
having progressed by changes seen in 
their OCT fi ndings, whereas individu-
als with more advanced disease seem 
to demonstrate progression more 
readily with visual fi eld changes.1

This is certainly partly attributable 
to the fl oor effect seen when there 
is signifi cant loss of retinal ganglion 
cells, but these rules are not steadfast 
in all cases. At the end of the day, 
both structural and functional testing 
is required for all glaucoma patients, 
independent of disease staging.

One of the inherent diffi culties in vi-
sual fi eld studies is the subjectivity of 
the testing, not to mention the simple 
truth that many patients do not enjoy 
sitting for a visual fi eld test. Reliability 
indices can clearly give an indication 
as to the usefulness of the visual fi eld 
in determining whether or not there 
is progression. Perhaps newer visual 
fi eld platforms, such as virtual reality 
headset-based fi eld testing, may make 
the testing experience more enjoyable 
for the patient and more reliable as 
well. We’ve introduced virtual reality 
visual fi eld testing in my offi ce, and to 
my surprise, the large majority of pa-
tients who have used the device have 
actually commented that they enjoy 
that modality.

Case Details
Both patients’ BMO-MRW printouts 
showed signifi cant erosion of the 
neuroretinal rims in just about all 
sectors of the optic nerves, especially 
temporally. One of the places to look 
for structural progression of glaucoma 
(in addition to the circumpapillary 

One had more structural damage, the other had more progression. 
Here’s how to proceed in both cases of glaucoma.

A Tale of Two Patients

Dr. Fanelli is the founder and director of the Cape Fear Eye Institute in Wilmington, NC. He is chairman of the EyeSki Optometric Conference and the CE in Italy/Europe 
Conference. He is an adjunct faculty member of PCO, Western U. and UAB School of Optometry. He is on advisory boards for Heidelberg Engineering and Glaukos.

About 
Dr. Fanelli

Olleyes virtual reality visual fi eld unit. Full 
glaucoma threshold visual fi eld capability is 
available on the device.
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RNFL) is the neuroretinal rim. OCT 
of these patients should include scans 
of the RNFL, BMO and macular gan-
glion cell layer, all the while looking 
for subtle signs of progression.

Interestingly, the patient with 
slightly more advanced structural 
damage, the most recent of the two, 
has remained stable throughout the 
time I have seen her, but the other has 
progressed, which is especially evident 
in the ganglion cell layer analysis.

She has been a challenge from the 
first visit, presenting with an extensive 
history of red irritated eyes, sensitivity 
to several glaucoma medications, a 
failed trabeculectomy in one eye and 
IOPs in the mid-teens OU. She was 
on a steroid drop TID to control for 
inflammation and three separate glau-
coma medications. Frankly, her eyes 
were unacceptably inflamed.

My initial goal of her treatment was 
threefold: (1) to decrease her medica-
tion burden, (2) to reduce her chronic 
inflammation and (3) to obtain better 
IOP control. After reviewing her pre-
vious records and adjusting a variety 
of her medications, slowly but surely, 
and with very close monitoring, we 
were able to achieve a reasonably 
good outcome of all three goals. This 
took, however, the better part of six 
months to accomplish. All the while, 
her fields and OCT findings remained 
stable.

Unfortunately, her OCTs began 
to show subtle change recently, and 
without any realistic medical options 
left, she was referred to the most 
appropriate glaucoma surgeon for 
further intervention. While her disease 
was not quite as advanced as the other 
patient, she is the one who has been 

experiencing consistent progression 
while in my care.

Will this patient be seeing the glau-
coma surgeon exclusively from here 
on out? No, the glaucoma surgeon 
will render what surgical intervention 
they believe would best suit the pa-
tient, but she will ultimately return to 
my care for continued management. 
It’s important to find the right glau-
coma surgeon, one who provides the 
best care for the patient and has mutu-
al respect for all members of their care 
team. Great glaucoma surgeons do 
great things in the operating room and 
recognize that great optometrists do 
great things in the office. And some-
times, that great glaucoma surgeon is 
not in your home town. g

1. Abe RY, Diniz-Filho A, Zangwill LM, et al. The relative 
odds of progressing by structural and functional tests in 
glaucoma. Invest Ophthalmol Vis Sci. 2016;57(9):421-8.

Subtle progression in ganglion cell layer loss in the other patient.

Radial optic nerve scans obtained at the 12 o’clock position 
with significant thinning of the neuroretinal rim from six 
o’clock through 12 o’clock in the right eye of the patient with 
more advanced structural damage.

Erosion of the temporal neuroretinal rim in the right eye of the other 
patient.

An exceedingly thinned ganglion cell 
layer in the macula of the patient with 
more advanced structural damage.

GLAUCOMA GRAND ROUNDS | A Tale of Two Patients
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by Mark Dunbar, OD

reTINA QUIZ

A  35-year-old mentally handi-
capped Hispanic male presented 
with his mother for a second 
opinion on possible treatment 

options to help him see better. He 
reported a gradual painless, progressive 
loss of vision in both eyes that started 
at about nine years old. His mother 
reported that his vision was so poor by 
age 14 that he was only able to detect 
light.

His medical history is significant 
for mental delay. He also has hearing 
loss and polycystic kidney disease. As 
a child, he had strabismus surgery on 
the right eye to improve alignment and 
also had surgery to remove extra toes.

On examination, he had only light 
perception vision in each eye. Though 
his extraocular alignment appeared 
normal, he did have roving eye move-
ments. His pupils were equal, round 

and reactive to light; there was no af-
ferent pupillary defect. Tensions by ap-
planation tonometry measured 12mm 
Hg in each eye. The anterior segment 
was unremarkable.

Dilated fundus exam was significant 
for vitreous syneresis and a posterior 
vitreous detachment in each eye. 
Other changes can be seen in Figures 1, 
2, 3 and 4.

Take the Retina Quiz
1. What is the likely diagnosis for this 
patient?
a.  Fundus albipunctatus.
b.  Retinitis pigmentosa.
c.  Stargardt’s macular disease.
d.  Gyrate atrophy.
 
2. What is the likely etiology?
a.  Bardet-Biedl syndrome.
b.  Defect in ABC4 gene.

c.  Usher’s syndrome.
d.  Non-specific hereditary retinal 

degeneration.

3. What other systemic findings would you 
expect to see in this patient?
a.  Tall, thin stature.
b.  Cardiac abnormalities.
c.  Testicular hypogonadism.
d.  Normal development.

4. What treatment options should be consid-
ered for this patient?
a.  Stem cell implanation.
b.  Genetic therapy.
c.  Argus retinal implant.
d.  All of the above.

For answers, see page 98.

Diagnosis
Sadly, our patient has advanced retini-
tis pigmentosa (RP). There is exten-
sive bone pigment spicules throughout 
the arcades and extending into the 
posterior pole. The vessels are severely 
attenuated and there is some pallor 
of the optic nerve, but not as much 
as you would expect considering how 
advanced his disease is.

Dr. Dunbar is the director of optometric services and optometry residency supervisor at the Bascom Palmer Eye Institute at the University of Miami. He is a founding 
member of the Optometric Glaucoma Society and the Optometric Retina Society. Dr. Dunbar is a consultant for Carl Zeiss Meditec, Allergan, Regeneron and Genentech.

About 
Dr. Dunbar

This patient’s medical history and genetics played a key role in 
in finding the correct diagnosis.

Visually Handicapped

Figs. 1 & 2. Here is a widefield view of the right and left eye of our patient. How do you explain the clinical findings?
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RP is a genetically het-
erogeneous group of disor-
ders with varying modes of 
inheritance from autoso-
mal dominant to x-linked 
recessive. Patients will 
develop bilateral, progres-
sive vision loss, typically 
between the ages of nine 
and 19 with no sex or race 
predilection.1 Symptoms 
include night blindness 
(most common), loss of 
peripheral vision, reduced 
color vision and blurred 
vision.2-3 Signs include 
the triad of perivascular 
bone-spicule pigmentation 
in the mid-periphery, waxy 
pallor of the optic disc and 
vessel attenuation. Other 
findings commonly seen in RP include 
cystoid macular edema, diffuse RPE at-
rophy, optic disc drusen (10%), epireti-
nal membrane, vitreous condensation, 
keratoconus and posterior subcapsular 
cataracts (35% to 51% of cases).2

Discussion
An estimated 100,000 people in the 
United States have RP and more than 
80 mutated genes are known to cause 
this condition.4-6 In fact, RP may repre-
sent many different genetic disorders 
leading to a final common pathway that 
is clinically recognized as RP. The vast 
majority of cases affect only the eyes; 
however, there are several systemic 
conditions that are associated with 
RP, including Usher’s syndrome and 
Bardet-Biedl syndrome (BBS), among 
others. It is evident based on our 
patient’s medical history and clinical 
findings that he has BBS.

BBS is a genetic condition that im-
pacts multiple body systems. It is clas-
sically defined by six features: obesity 
(specifically, fat deposition along the 
abdomen), intellectual impairments, 
kidney problems, genital and hormonal 
problems (hypogonadism), extra toes 
and digits (polydactylism) and visual 
impairment in the form of a rod-cone 
dystrophy, which occurs in 90% of 
patients with BBS.7 This condition 

develops as the result of mutations in 
more than 21 different genes and is 
usually autosomal recessive. Of the 
21 genes, the most common are BBS1 
(28% of cases), BBS10 (10% of cases), 
BBS2, BBS12 and ARL.6,7

Interestingly, there is no clear link 
between the different mutations iden-
tified and disease severity, but some 
trends have emerged. Patients with 
mutations in the BBS1 gene seem to 
have milder ophthalmologic involve-
ment, whereas patients with mutations 
in the BBS2, BBS3 and BBS4 genes 
experience classic deterioration in their 
vision. Our patient had all the classic 
features of BBS including, unfortu-
nately, severe RP.8

There is no specific cure for RP. 
For blind individuals with this condi-
tion, the Argus II Retinal Prosthesis 
System is considered with the hopes 
of providing useful vision to those that 
are severely impacted. The device 
combines a miniature eye implant with 
a patient-worn camera and a processor; 
it stimulates the visual cortex to sense 
shimmering, light or dark patterns or 
spots. The patient must learn how to 
interpret these signals as shapes and 
objects. The vision generated by Argus 
II is very different from traditional 
sight and the patient learns to interpret 
the new “language” of sight.9

Unfortunately, our patient was not a 
candidate for the Argus II because of 
his roving eye movements and mental 
delay. In these types of situations, we 
make sure visually handicapped pa-
tients are referred to the Miami Light-
house for the Blind, but our patient 
was already well-connected. In fact, he 
had been using a mobile cane for close 
to 20 years. He travels by himself to 
places such as the Lighthouse, the gym 
and the mall while using public trans-
portation, and he is fluent in Braille. ■

1. Fahim AT, Daiger SP, Weleber, RG. Nonsyndromic retinitis 
pigmentosa overview. Gene Reviews. January 19, 2017.

2. Hamel C. Retinitis pigmentosa. Orphanet J Rare Dis. 
2006;1:40.

3. Iannaccone A, Berdia, J. Retinitis Pigmentosa. National 
Organization for Rare Disorders (NORD) www.rarediseases.
org/rare-diseases/retinitis-pigmentosa. July 5, 2016. Ac-
cessed March 17, 2022.

4. Birtel J, Gliem M, Mangold E, et al. Next-generation 
sequencing identifies unexpected genotype-phenotype 
correlations in patients with retinitis pigmentosa. PLoS One. 
2018;13(12):e0207958. 

5. Ge Z, Bowles K, Goetz K, et al. NGS-based molecular diag-
nosis of 105 eyeGENE probands with retinitis pigmentosa. 
Sci Rep. 2015;5:18287.

6. Haer-Wigman L, van Zelst-Stams WA, Pfundt R, et al. 
Diagnostic exome sequencing in 266 Dutch patients with 
visual impairment. Eur J Hum Genet. 2017;25(5):591-9.

7. Bardet-Biedl Syndrome (BBS): for patients. Gene Vision. 
www.gene.vision/knowledge-base/bardet-biedl-syndrome-
bbs-for-patients/#cite_note-1. November 30, 2020. Ac-
cessed March 17, 2022.

8. Bardet Biedl Syndrome. National Organization of Rare 
Disease Database (NORD). www.rarediseases.org/rare-
diseases/bardet-biedl-syndrome. Accessed March 17, 2022.

9. Discover Argus II. Second Sight. www.secondsight.com/
discover-argus. 2019. Accessed March 17, 2022.

Figs. 3 & 4. Here is a closer view of the macula and posterior pole of our patient. How would you 
characterize the optic nerves?
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A
s surgical technology evolves, 
the number of options we have 
to improve post-cataract vision 
continues to grow. FDA ap-

proval seems imminent for the IC-8 
intraocular lens (IOL) from AcuFocus, 
which stands out among the rest by 
combining small-aperture optics with a 
monofocal lens. This lens adds a small 
mini-ring in its center that extends 
depth of focus. The lens is designed to 
mitigate the visual effects of unfocused 
peripheral light.

Range of Benefits
The 1.36mm aperture of the ring only 
allows focused rays of light onto the 
retina, while the peripheral, defocused 
rays are blocked by the 3.23mm mask, 
a descendant of the now-discontinued 
Kamra corneal inlay. It is a one-piece 
hydrophobic, acrylic IOL with a 6mm 
optic zone, 12.5mm length and pow-
ers that range from +10D to +30D in 
0.50D steps.

A toric design has not been released; 
however, the IOL can work for up 
to 1.50D of astigmatism due to the 
pinhole effect. The lens has been 
reported to provide up to 3D of ex-
tended depth of focus with a monovi-
sion offset, reduce effects of lower and 
higher-order aberrations and allows 
plus or minus 1D of deviation from 
target refraction.

Implanting the Lens
In most cases, the IC-8 lens is used in 
combination with a low amount of mo-
novision, typically -0.75D to -1D. The 
lens is implanted in the non-dominant 
eye and a monofocal IOL with an aim 
of plano is placed in the dominant eye. 
Assuring the lens is well-centered with 
the visual axis to allow the optics to 
work properly is important. 

Also, refracting these patients can 
yield interesting results due to the ex-
tended depth of focus. For this reason, 
a midpoint refraction or a red/green 
balance refraction is recommended. 
For the midpoint refraction, begin with 
a manifest refraction, then determine 
the maximum plus and maximum mi-
nus lenses to blur, and then determine 
the midpoint. For the red/green bal-
ance refraction, you want the patient to 
report the letters on the green and red 
side being equal in clarity.

Surgeons have reported good near 
and intermediate vision with better 

distance vision compared to traditional 
monovision. There is also less ametro-
pia due a lower amount of offset for the 
IC-8 IOL eye.

Who Can Benefit from IC-8?
Patients with irregular corneas from 
keratoconus or previous refractive 
surgeries such as radial keratotomy 
could benefit from this lens because 
only central light rays reach the retina. 
However, due to the reduced amount 
of light entering the light with this mo-
dality, it is important to be cautious if 
considering implanting bilaterally. The 
lens may also be beneficial in those 
reporting light sensitivity or problems 
with glare.

Patients with central corneal scar-
ring, large pupils, macular pathology, 
severe glaucoma, AMD, vitreous opaci-
ties or even those with high need for 
near vision should not be considered 
candidates for this IOL. Patients with 
pupils larger than the mask can notice 
dysphotopsias. Reduced contrast 
sensitivity can occur, as well as a minor 
reduction in visual field. Patients may 
report difficulties in low-light condi-
tions due to the IOL design.

Postoperative management is fairly 
similar to other IOLs with a few extra 
considerations, including thorough 
patient education on this type of lens 
modality, which will provide a smooth-
er postoperative period. 

From patients desiring presbyopia 
correction to those looking for greater 
functional range of vision, this unique 
IOL should provide solutions for 
appropriately selected and properly 
educated patients. ■

The IC-8 IOL creates a permanent pinhole effect, improving the 
prospects for a monovision approach.

Ring Me Up

Dr. Cunningham is the director of optometry at Dell Laser Consultants in Austin, TX. He has no financial interests to disclose. Dr. Whitley is the 
director of professional relations and residency program supervisor at Virginia Eye Consultants in Norfolk, VA. He is a consultant for Alcon.
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Surgical Minute

For a video of the procedure, read this article 
online at www.reviewofoptometry.com.

by Jake Wysiadlowski, OD
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Austin, TX.

The mini-ring in the center of the IC-8 IOL 
extends a patient’s depth of focus.
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by Marc B. Taub, OD, MS, and pamela h. schnell, OD

Focus on refraction

I
(Dr. Taub) was interviewing for a 
job early in my career, and I was 
asked a question that I occasionally 
now use in my resident and faculty 

interviews. The answer I gave was in-
stantaneous and, perhaps in hindsight, 
a little smug, but ultimately, I got the 
job. The question from the interviewer 
was, “If you were stranded on a de-
serted island and could have one piece 
of equipment to help you give an eye 
exam, what would it be?” Of course, 
you might be thinking of things like 
a slit lamp, phoropter or retinoscope. 
Those are all answers I have heard 
as the questioner. My answer: “Me!” 
Keep in mind that this was 20 years 
ago when I was a snot-nosed punk, but 
even today, I would still give the same 
answer.

My reasoning was, and remains, that 
through a good history with proper 
questioning and sleuthing, almost 
every condition can be diagnosed 
without picking up a single piece of 
equipment. This is not just hubris; 
according to Nobel Peace Prize laure-
ate Bernard Lown, medical history 
provides enough information in about 
75% of patient encounters to make 
the diagnosis even before the physical 
examination and additional testing is 
completed.1 One study revealed that 
the initial (upon reading the refer-
ral letter and taking the history) and 
fi nal diagnoses matched in 83% of 

new patients.2 Another found a suc-
cess rate of 76%.3 Confi dence in the 
correct diagnosis in this investigation 

increased from 7.1 on a scale of one to 
10 after the patient history to 8.2 after 
the physical examination and 9.3 after 
the laboratory testing.3

The Trio
History-taking, for most optometrists, 
starts when the examination begins 
and hopefully lasts throughout the 
entire process. However, it can also 
start before the patient even steps into 
the room through symptom surveys. 
These assist by guiding the exam and 
helping patients make connections 

This patient history tool is simple to implement yet significant 
for outcomes.

Three Sides 
to Every Survey

Dr. Taub is a professor, chief of the Vision Therapy and Rehabilitation service and co-supervisor of the Vision Therapy and Pediatrics residency 
at Southern College of Optometry (SCO) in Memphis. He specializes in vision therapy, pediatrics and brain injury. Dr. Schnell is an associate 
professor at SCO and teaches courses on ocular motility and vision therapy. She works in the pediatric and vision therapy clinics and is co-
supervisor of the Vision Therapy and Pediatrics residency. Her clinical interests include infant and toddler eye care, vision therapy, visual 
development and the treatment and management of special populations. They have no fi nancial interests to disclose.
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Taub and Schnell

This checklist focuses on quality-of-life for those suffering from vision impairment. To 
download a full-sized copy, please visit www.reviewofoptometry.com.
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between their symptoms and their vi-
sion. There are quality-of-life surveys 
for dry eye, computer vision syndrome 
and almost every other visual condition 
in the book. Since this column con-
centrates on prescribing and binocular 
vision topics, we will narrow our focus 
a bit and introduce you to several 
surveys that you might consider add-
ing to your paperwork when you see a 
pediatric patient on your schedule.

When the landmark Convergence 
Insuffi ciency Treatment Trial found 
that in-offi ce vision therapy is the su-
perior treatment for convergence insuf-
fi ciency compared with home therapy 
and pencil push-ups, the primary 
measure used to show improvement 
was the Convergence Insuffi ciency 

Symptom Survey (CISS).4,5 A 15-ques-
tion Likert-scale survey, the CISS was 
designed to quantify the severity of 
symptoms associated with convergence 
insuffi ciency, showing good validity 
and reliability.6,7

Questions include, “Do you have 
double vision when reading or do-
ing close work?” and, “Do you have 
headaches when reading or doing close 
work?” Each question is rated on a 
scale of zero to four based on severity, 
with zero indicating “never” and four 
indicating “always.” A score of 16 or 
higher was found to differentiate chil-
dren with convergence insuffi ciency 
from those with normal binocular 
vision. Even though one study found 
that children with oculomotor dys-

function, but not those with accom-
modative insuffi ciency, had higher 
CISS scores than those with normal 
binocular function, the survey remains 
invaluable in identifying children who 
suffer from all types of binocular vision 
issues.8

The Quality-of-Life checklist devel-
oped by the College of Optometrists 
in Vision Development (COVD-QOL) 
was originally a 30-question Likert 
scale questionnaire but was later 
shortened to 19 questions. It docu-
ments improvement when treating 
patients with vision therapy, correlates 
with academic performance and has 
good test-retest reliability.9-11 We use 
this checklist as part of all exams that 
we perform for children older than 
six. A parent fi lls it out if the child 
is younger, but older children can 
complete it independently. Like the 
CISS, it uses a zero to four scale, with 
a four indicating that the symptom 
“always” occurs. The COVD-QOL 
overlaps many questions on the CISS 
but also includes questions relating to 
forgetfulness, poor memory and saying 
“I can’t” before even trying a task. 
A score of 20 or higher indicates the 
need for a complete binocular vision 
evaluation.

The largest area of growth that we 
have seen in our practice involves 
patients suffering from a brain injury. 
These injuries can take place shortly 
before the exam, or they may have 
happened years to decades earlier. 
The patient may not realize that their 
symptoms are linked to the injury, 
so the Brain Injury Vision Symptom 
Survey (BIVSS) aims to help make 
that connection and allow the doc-
tor to grade the severity of the visual 
symptoms. The 28-question, four-
point Likert scale survey assesses eight 
areas of vision, including visual clarity, 
double vision and photosensitivity. It 
has been shown to have good validity 
and test-retest reliability.12,13 A score of 
31 is a red fl ag and an indication that 
further evaluation must be considered.

Even though the BIVSS was de-
signed for traumatic brain injuries, we 
use it for all acquired injuries, as well 

This form helps pinpoint convergency insuffi ciency impact. To download, please visit 
www.reviewofoptometry.com and look for this article’s page.

FOCUS ON REFRACTION | Three Sides to Every Survey
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as for patients suffering from neurologi-
cal conditions like MS and ALS. We 
also use it to determine potential treat-
ment benefits from vision therapy, tints 
and occlusion.

Takeaways
There is no one data point on which 
an entire diagnosis can be based. The 
same can be said for symptom surveys. 
They are yet another tool at your dis-
posal to enhance and create a complete 
patient history that can, in turn, be 
used to guide your exam and the test-
ing choices that you make, allowing for 
more effective and efficient diagnosis 
and treatment.

Since these surveys represent only 
one data point, there are times when 
the results match the objective data 
and times when they do not. If the 
survey score is high but the objective 
data is normal or relatively normal, 
look closely at who filled out the 
survey. We have seen circumstances in 
which the parent fills out the survey 
quite differently than their child does, 

and vice-versa. As there are three sides 
to every story, perhaps there are also 
three sides to every survey. Take the 
time to consider each to help paint a 
fuller picture.

If the survey score is low but the 
objective data indicates a problem, 
that doesn’t necessarily mean that the 
survey is wrong; keep in mind that the 
patient may not be symptomatic yet or 
ever. The absence of symptoms may 
in fact be a symptom. The entirety of 
the examination must be considered 
altogether in the decision-making 
process.

The amount of output needed to 
start using surveys is minimal, but 
the impact on your clinical exams and 
patient outcomes can be enormous. 
Incorporating these tools into your 
care process in the clinic should be a 
no-brainer. g
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A 75-year-old African-American 
female presented to the office 
acutely with a chief complaint 
of ocular pain and redness OS of 

four days’ duration. Her ocular history 
was remarkable for uneventful phaco-
emulsification surgery in that eye, 
completed two weeks prior. Systemic 
history was positive for hypertension, 
for which she was properly medicated 
and compliant. The patient denied 
allergies of any kind.

Clinical Findings
Her best-corrected entering visual 
acuities were 20/20 OD and 20/400 
OS, with no improvement using pin-
hole at distance or near. Her external 
examination was normal. There was 
excessive lacrimation with conjunctival 
injection OS. There was no evidence 
of afferent pupillary defect. The 
pertinent biomicroscopic examination 
of the anterior segment OS is demon-
strated in the photographs,. Goldmann 

applanation tonometry measured 
15mm Hg OD and 65mm Hg OS. 

For More Information
Additional studies might have includ-
ed gonioscopy, B-scan ultrasonography, 
anterior segment and angle optical 
coherence tomography and ultrasound 
biomicroscopy (obtained in this case 
and shown below). 

Additionally, history questions 
should be asked regarding inadvertent 
trauma, which may have produced 
accidental hypotony with or without 
a cyclodialysis cleft. More questions 
might include use of any medication 
from the sulfonamide group (e.g., oral 
acetazolamide, topiramate), which may 
cause an idiosyncratic uveal effusion 
with forward movement of both the 
choroid and ciliary body.

Your Diagnosis
What would be your diagnosis in 
this case? What is the patient’s likely 
prognosis? To find out, please read the 
online version of this article at www.
reviewofoptometry.com. g

A patient comes in with IOP of 65mm Hg and 20/400 vision. 
How do you arrive at a diagnosis and address her urgent needs?

What’s Your Angle?

By Andrew S. Gurwood, OD

diagnostic quiz

Biomicroscopy and ultrasound biomicroscopy yielded the above findings. What do they—and the case history—point toward?

Next Month in the Mag
In May, we present our annual dry eye report. Articles will include:

• How to Ease into Next-Level Dry Eye Care

• Understanding Patient Lifestyle Influences on Dry Eye

• How to Get Patients Pumped Up for Dry Eye Therapy

• How Dry Eye Screening Questionnaires Can Build Your Practice

Also in this issue:

• How to Work up Charles Bonnet Syndrome and Similar Conditions

• Scope Expansion: How to Add Incisions and Injections to Your 
Practice

Dr. Gurwood is a professor of clinical sciences at The Eye Institute of the Pennsylvania College of Optometry at Salus University. He is a co-chief of Primary Care 
Suite 3. He is attending medical staff in the department of ophthalmology at Albert Einstein Medical Center, Philadelphia. He has no financial interests to disclose.
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Dr. Gurwood

Retina Quiz Answers (from page 90)—Q1: b, Q2: a, Q3: c, Q4: c



OFFER PATIENTS AN 

EXCEPTIONAL 
LENS EXPERIENCE
Eye Care Professionals across the nation are sharing their success with  

Bausch + Lomb INFUSE®. See the impact it can have on your practice and patients, too.

HERE’S A SNEAK PEEK AT WHAT YOUR PEERS ARE SAYING:

“INFUSE® helps address symptoms  

  of contact lens dryness.” 

  – Dr Kevin Nehaul 

“The lens speaks for itself.”  

  – Dr Scott Moscow

“INFUSE® has great comfort, vision, 

  and oxygen transmissibility.”  

  – Dr Michelle Mumford

SCAN CODE TO WATCH  
PEER TESTIMONIALS

Bausch + Lomb INFUSE is a trademark of Bausch & Lomb Incorporated or its affiliates.

©2021 Bausch & Lomb Incorporated or its affiliates. INF.0207.USA.21



Visit patadaypro.com© 2022 Alcon Inc.  US-PTD-VLC-2200015

Eye Allergy Itch Relief
That Works Fast

and
Lasts 24 Hours

1.  PAZEO [package insert]. Fort Worth, TX:  Alcon Inc.; 2016.
2. McLaurin E, Narvekar A, Gomes P, Adewale A, Torkildsen G. Phase 3 randomized 
double-masked study of e�  cacy and safety of once-daily 0.77% olopatadine hydrochloride 
ophthalmic solution in subjects with allergic conjunctivitis using conjunctival allergen challenge 
model. Cornea. 2015;34(10):1245-1251.

1

Recommend to your patients 
the � rst over-the-counter eye 
drop that provides 24-hours 
of eye allergy itch relief

Full Prescription 
Strength

Formerly known as Pazeo
Works in Minutes1

1,2

One Drop
Once a Day 

for 24-Hour Relief


