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DEVICE TECHNOLOGY

Smartphone tech
helps visualize
optic disc
Investigators find technology aids instruction of students
By Louise Gagnon; Reviewed by Rachel Curtis, MD

A SMARTPHONE DIRECT ophthalmoscope
attachment (D-EYE) has proved easy to use and successful in visualizing the optic disc compared with
the direct ophthalmoscope (DO), according to research presented at the virtual annual meeting of
the Canadian Ophthalmological Society.
Data from the prospective, randomly assigned, crossover, educational trial involved 44 first-year medical
students not familiar with this type of examination,
who looked at measurements such as vertical cupto-disc ratio, fundus matching using an online program, and identifying whether the state of health of
the optic nerve was normal or abnormal, according
to Rachel Curtis, MD, a fourth-year ophthalmology
resident at Queen’s University in Kingston, Ontario,
Canada, and the study’s presenting author.
“There is a big push for new technologies and
new ways of delivering medical teaching,” Curtis
told Ophthalmology Times® during an interview.

“The whole concept is finding new technologies
to teach medical students [how to examine the
optic nerve] and ways to integrate these technologies into practice.”
The smartphone direct ophthalmoscope
attachment lets physicians record the picture or video and show the anatomy, Curtis said.
“It can improve continuity of care by documenting serial exams,” she explained.
“It also helps students identify what
they are seeing on examination. Your
student or ophthalmology resident can
show it to your preceptor. Another
advantage is that the images or a
video can be uploaded into an
electronic medical record.”
Curtis noted that a comContinues on page 22 : Smartphone
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RISK AWARENESS HELPS IDENTIFY
MEDICATION-INDUCED RETINAL TOXICITY
Key is to recognize usual patterns for systemic and topical medications
By Cheryl Guttman Krader, BS Pharm;
Reviewed by William F. Mieler, MD
OF THE THOUSANDS of available medications, relatively few are known to cause retinal complications at therapeutic dosages, according to William F. Mieler, MD.
Patterns of toxicity include disruption of the retinal pigment
epithelium, vascular occlusion, macular and retinal edema,
crystalline deposition, and inflammation, said Mieler during a presentation at the American Academy of Ophthalmology (AAO) virtual 2020 annual meeting. Mieler is the Cless

Family Professor in Ophthalmology at the University of Illinois College of Medicine in Chicago.
Mieler discussed risk factors for and recognition of retinal
toxicity associated with hydroxychloroquine, chloroquine,
and pentosan polysulfate sodium (PPS).
“The key factor to not missing any medication-related abnormality is to have a thorough history of the medications that
the patient is currently using or has used in the past,” he said.
“Then it is imperative to know and to recognize the usual
patterns of toxicity that have been described for systemic
Continues on page 24: Retinal toxicity
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INDICATION
EYSUVIS is a corticosteroid indicated for the short-term (up to two weeks)
treatment of the signs and symptoms of dry eye disease.

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

Warnings and Precautions:
Delayed Healing and Corneal Perforation: Topical corticosteroids have been
known to delay healing and cause corneal and scleral thinning. Use of topical
corticosteroids in the presence of thin corneal or scleral tissue may lead to
perforation. The initial prescription and each renewal of the medication order
should be made by a physician only after examination of the patient with the
aid of magnification, such as slit lamp biomicroscopy, and, where appropriate,
fluorescein staining.
Intraocular Pressure (IOP) Increase: Prolonged use of corticosteroids may result
in glaucoma with damage to the optic nerve, as well as defects in visual acuity
and fields of vision. Corticosteroids should be used with caution in the presence
of glaucoma. Renewal of the medication order should be made by a physician
only after examination of the patient and evaluation of the IOP
Cataracts: Use of corticosteroids may result in posterior subcapsular
cataract formation.

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

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

Bacterial Infections: Use of corticosteroids may suppress the host response
and thus increase the hazard of secondary ocular infections. In acute purulent
conditions, corticosteroids may mask infection or enhance existing infection
Viral Infections: Use of a corticosteroid medication in the treatment of patients
with a history of herpes simplex requires great caution. Use of ocular
corticosteroids may prolong the course and may exacerbate the severity
of many viral infections of the eye (including herpes simplex).

US-EYS-2000157

www.EYSUVIS.com

THE FAST FLARE FIGHTER

EYSUVIS (loteprednol etabonate ophthalmic suspension) 0.25%,
for topical ophthalmic use
BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION
INDICATIONS AND USAGE
EYSUVIS is a corticosteroid indicated for the short-term (up to two weeks)
treatment of the signs and symptoms of dry eye disease.
CONTRAINDICATIONS
EYSUVIS, as with other ophthalmic corticosteroids, is contraindicated in
most viral diseases of the cornea and conjunctiva including epithelial herpes
simplex keratitis (dendritic keratitis), vaccinia, and varicella, and also in
mycobacterial infection of the eye and fungal diseases of ocular structures.
WARNINGS AND PRECAUTIONS
Delayed Healing and Corneal Perforation—Topical corticosteroids have
been known to delay healing and cause corneal and scleral thinning. Use of
topical corticosteroids in the presence of thin corneal or scleral tissue may
lead to perforation. The initial prescription and each renewal of the medication
order should be made by a physician only after examination of the patient
with the aid of magnification, such as slit lamp biomicroscopy, and, where
appropriate, fluorescein staining.
Intraocular Pressure (IOP) Increase—Prolonged use of corticosteroids may
result in glaucoma with damage to the optic nerve, as well as defects in visual
acuity and fields of vision. Corticosteroids should be used with caution in the
presence of glaucoma. Renewal of the medication order should be made by a
physician only after examination of the patient and evaluation of the IOP.
Cataracts—Use of corticosteroids may result in posterior subcapsular
cataract formation.
Bacterial Infections—Use of corticosteroids may suppress the host response
and thus increase the hazard of secondary ocular infections. In acute purulent
conditions of the eye, corticosteroids may mask infection or enhance existing
infection.
Viral Infections—Use of corticosteroid medication in the treatment of
patients with a history of herpes simplex requires great caution. Use of ocular
corticosteroids may prolong the course and may exacerbate the severity of
many viral infections of the eye (including herpes simplex).
Fungal Infections—Fungal infections of the cornea are particularly prone to
develop coincidentally with long-term local corticosteroid application. Fungus
invasion must be considered in any persistent corneal ulceration where a
corticosteroid has been used or is in use. Fungal cultures should be taken
when appropriate.
Risk of Contamination—Do not to allow the dropper tip to touch any surface,
as this may contaminate the suspension.
Contact Lens Wear—The preservative in EYSUVIS may be absorbed by
soft contact lenses. Contact lenses should be removed prior to instillation of
EYSUVIS and may be reinserted 15 minutes following administration.
ADVERSE REACTIONS
Adverse reactions associated with ophthalmic corticosteroids include
elevated intraocular pressure, which may be associated with infrequent optic
nerve damage, visual acuity and field defects, posterior subcapsular cataract
formation, delayed wound healing and secondary ocular infection from
pathogens including herpes simplex, and perforation of the globe where
there is thinning of the cornea or sclera.
Clinical Trials Experience—Because clinical trials are conducted under
widely varying conditions, adverse reaction rates observed in the clinical trials
of a drug cannot be directly compared to rates in the clinical trials of another
drug and may not reflect the rates observed in practice.
The most common adverse reaction observed in clinical trials with EYSUVIS
was instillation site pain, which was reported in 5% of patients.
USE IN SPECIFIC POPULATIONS
Pregnancy—Risk Summary: There are no adequate and well controlled
studies with loteprednol etabonate in pregnant women. Loteprednol
etabonate produced teratogenicity at clinically relevant doses in the rabbit
and rat when administered orally during pregnancy. Loteprednol etabonate
produced malformations when administered orally to pregnant rabbits at
doses 1.4 times the recommended human ophthalmic dose (RHOD) and
to pregnant rats at doses 34 times the RHOD. In pregnant rats receiving
oral doses of loteprednol etabonate during the period equivalent to the last
trimester of pregnancy through lactation in humans, survival of offspring was
reduced at doses 3.4 times the RHOD. Maternal toxicity was observed in rats
at doses 347 times the RHOD, and a maternal no observed adverse effect
level (NOAEL) was established at 34 times the RHOD.

The background risk in the U.S. general population of major birth defects is
2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies.
Data—Animal Data: Embryofetal studies were conducted in pregnant rabbits
administered loteprednol etabonate by oral gavage on gestation days 6 to 18,
to target the period of organogenesis. Loteprednol etabonate produced fetal
malformations at 0.1 mg/kg (1.4 times the recommended human ophthalmic
dose (RHOD) based on body surface area, assuming 100% absorption).
Spina bifida (including meningocele) was observed at 0.1 mg/kg, and
exencephaly and craniofacial malformations were observed at 0.4 mg/kg
(5.6 times the RHOD). At 3 mg/kg (41 times the RHOD), loteprednol
etabonate was associated with increased incidences of abnormal left
common carotid artery, limb flexures, umbilical hernia, scoliosis, and
delayed ossification. Abortion and embryofetal lethality (resorption)
occurred at 6 mg/kg (83 times the RHOD). A NOAEL for developmental
toxicity was not established in this study. The NOAEL for maternal toxicity
in rabbits was 3 mg/kg/day.
Embryofetal studies were conducted in pregnant rats administered
loteprednol etabonate by oral gavage on gestation days 6 to 15, to target
the period of organogenesis. Loteprednol etabonate produced fetal
malformations, including absent innominate artery at 5 mg/kg (34 times the
RHOD); and cleft palate, agnathia, cardiovascular defects, umbilical hernia,
decreased fetal body weight and decreased skeletal ossification at 50 mg/kg
(347 times the RHOD). Embryofetal lethality (resorption) was observed at
100 mg/kg (695 times the RHOD). The NOAEL for developmental toxicity
in rats was 0.5 mg/kg (3.4 times the RHOD). Loteprednol etabonate was
maternally toxic (reduced body weight gain) at 50 mg/kg/day. The NOAEL
for maternal toxicity was 5 mg/kg.
A peri-/postnatal study was conducted in rats administered loteprednol
etabonate by oral gavage from gestation day 15 (start of fetal period) to
postnatal day 21 (the end of lactation period). At 0.5 mg/kg (3.4 times
the clinical dose), reduced survival was observed in live-born offspring.
Doses ≥ 5 mg/kg (34 times the RHOD) caused umbilical hernia/incomplete
gastrointestinal tract. Doses ≥ 50 mg/kg (347 times the RHOD) produced
maternal toxicity (reduced body weight gain, death), decreased number
of live-born offspring, decreased birth weight, and delays in postnatal
development. A developmental NOAEL was not established in this study.
The NOAEL for maternal toxicity was 5 mg/kg.
Lactation—There are no data on the presence of loteprednol etabonate
in human milk, the effects on the breastfed infant, or the effects on milk
production. The developmental and health benefits of breastfeeding should
be considered, along with the mother’s clinical need for EYSUVIS and any
potential adverse effects on the breastfed infant from EYSUVIS.
Pediatric Use—Safety and effectiveness in pediatric patients have not been
established.
Geriatric Use—No overall differences in safety and effectiveness have been
observed between elderly and younger adult patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility—Long-term animal
studies have not been conducted to evaluate the carcinogenic potential of
loteprednol etabonate. Loteprednol etabonate was not genotoxic in vitro
in the Ames test, the mouse lymphoma thymidine kinase (tk) assay, in a
chromosome aberration test in human lymphocytes, or in vivo in the single
dose mouse micronucleus assay. Treatment of male and female rats with
25 mg/kg/day of loteprednol etabonate (174 times the RHOD based on body
surface area, assuming 100% absorption) prior to and during mating caused
pre-implantation loss and decreased the number of live fetuses/live births.
The NOAEL for fertility in rats was 5 mg/kg/day (34 times the RHOD).
For a copy of the Full Prescribing Information, please visit
www.EYSUVIS.com.
Manufactured for:
Kala Pharmaceuticals, Inc.
Watertown, MA 02472
Part # 2026R02
Marks designated by TM or ® are owned by Kala Pharmaceuticals, Inc.
Patented. www.kalarx.com/patents
© 2020 Kala Pharmaceuticals, Inc. All rights reserved.
October 2020
Kala®
US-EYS-2000115
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WE’LL
KEEP THE
DOSE ON
DELIVERING SUSTAINED STEROID COVERAGE,
FOR A HANDS-FREE POST-OP EXPERIENCE.1,2
DEXTENZA is designed to:
• Allow for physician-controlled administration1
• Provide preservative-free, sustained coverage for up to 30 days2

INDICATION
DEXTENZA is a corticosteroid indicated for the treatment of
ocular inflammation and pain following ophthalmic surgery.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
DEXTENZA is contraindicated in patients with active corneal,
conjunctival or canalicular infections, including epithelial
herpes simplex keratitis (dendritic keratitis), vaccinia,
varicella; mycobacterial infections; fungal diseases of the
eye, and dacryocystitis.
WARNINGS AND PRECAUTIONS
Prolonged use of corticosteroids may result in glaucoma
with damage to the optic nerve, defects in visual acuity and
fields of vision. Steroids should be used with caution in
the presence of glaucoma. Intraocular pressure should be
monitored during treatment.
Corticosteroids may suppress the host response and thus
increase the hazard for secondary ocular infections. In acute
purulent conditions, steroids may mask infection and enhance
existing infection.

Use of ocular steroids may prolong the course and may
exacerbate the severity of many viral infections of the eye
(including herpes simplex).
Fungus invasion must be considered in any persistent corneal
ulceration where a steroid has been used or is in use. Fungal
culture should be taken when appropriate.
Use of steroids after cataract surgery may delay healing and
increase the incidence of bleb formation.
ADVERSE REACTIONS
The most common ocular adverse reactions that
occurred in patients treated with DEXTENZA were: anterior
chamber inflammation including iritis and iridocyclitis (10%);
intraocular pressure increased (6%); visual acuity reduced
(2%); cystoid macular edema (1%); corneal edema (1%);
eye pain (1%) and conjunctival hyperemia (1%).
The most common non-ocular adverse reaction that occurred
in patients treated with DEXTENZA was headache (1%).
Please see brief summary of full Prescribing Information
on adjacent page.

References: 1. Sawhney AS, Jarrett P, Bassett M, Blizzard C, inventors; Incept, LLC, assignee. Drug delivery through
hydrogel plugs. US patent 8,409,606 B2. April 2, 2013. 2. DEXTENZA [package insert). Bedford. MA: Ocular
Therapeutlx, Inc: 2019.
© 2020 Ocular Therapeutix, Inc. All rights reserved.
DEXTENZA is a registered trademark of Ocular Therapeutix, Inc. PP-US-DX-0230

chairman’s letter
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BRIEF SUMMARY: Please see the
DEXTENZA Package Insert for full
prescribing information for DEXTENZA
(06/2019)
1 INDICATIONS AND USAGE
DEXTENZA® (dexamethasone ophthalmic
insert) is a corticosteroid indicated for the
treatment of ocular inflammation and pain
following ophthalmic surgery.
4 CONTRAINDICATIONS
DEXTENZA is contraindicated in patients with
active corneal, conjunctival or canalicular
infections, including epithelial herpes simplex
keratitis (dendritic keratitis), vaccinia,
varicella; mycobacterial infections; fungal
diseases of the eye, and dacryocystitis.
5 WARNINGS AND PRECAUTIONS
5.1 Intraocular Pressure Increase
Prolonged use of corticosteroids may result
in glaucoma with damage to the optic nerve,
defects in visual acuity and fields of vision.
Steroids should be used with caution in the
presence of glaucoma. Intraocular pressure
should be monitored during the course of
the treatment.
5.2 Bacterial Infection
Corticosteroids may suppress the host
response and thus increase the hazard
for secondary ocular infections. In acute
purulent conditions, steroids may mask
infection and enhance existing infection
[see Contraindications (4)].
5.3 Viral Infections
Use of ocular steroids may prolong the
course and may exacerbate the severity of
many viral infections of the eye (including
herpes simplex) [see Contraindications (4)].
5.4 Fungal Infections
Fungus invasion must be considered in any
persistent corneal ulceration where a steroid
has been used or is in use. Fungal culture
should be taken when appropriate [see
Contraindications (4)].
5.5 Delayed Healing
The use of steroids after cataract surgery
may delay healing and increase the incidence
of bleb formation.
6 ADVERSE REACTIONS
The following serious adverse reactions are
described elsewhere in the labeling:
• Intraocular Pressure Increase [see
Warnings and Precautions (5.1)]
• Bacterial Infection [see Warnings and
Precautions (5.2)]
• Viral Infection [see Warnings and
Precautions (5.3)]
• Fungal Infection [see Warnings and
Precautions (5.4)]
• Delayed Healing [see Warnings and
Precautions (5.5)]
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.
Adverse reactions associated with ophthalmic
steroids include elevated intraocular
pressure, which may be associated with optic
nerve damage, visual acuity and field defects,
posterior subcapsular cataract formation;
delayed wound healing; secondary ocular
infection from pathogens including herpes
simplex, and perforation of the globe where
there is thinning of the cornea or sclera [see
Warnings and Precautions (5)].
DEXTENZA was studied in four randomized,
vehicle-controlled studies (n = 567). The
mean age of the population was 68 years

(range 35 to 87 years), 59% were female,
and 83% were white. Forty-seven percent
had brown iris color and 30% had blue iris
color. The most common ocular adverse
reactions that occurred in patients treated
with DEXTENZA were: anterior chamber
inflammation including iritis and iridocyclitis
(10%); intraocular pressure increased (6%);
visual acuity reduced (2%); cystoid macular
edema (1%); corneal edema (1%); eye pain
(1%) and conjunctival hyperemia (1%).
The most common non-ocular adverse
reaction that occurred in patients treated
with DEXTENZA was headache (1%).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate or well-controlled
studies with DEXTENZA in pregnant women
to inform a drug-associated risk for major
birth defects and miscarriage. In animal
reproduction studies, administration of topical
ocular dexamethasone to pregnant mice
and rabbits during organogenesis produced
embryofetal lethality, cleft palate and multiple
visceral malformations
[see Animal Data].
Data
Animal Data
Topical ocular administration of 0.15%
dexamethasone (0.75 mg/kg/day) on
gestational days 10 to 13 produced
embryofetal lethality and a high incidence
of cleft palate in a mouse study. A daily
dose of 0.75 mg/kg/day in the mouse is
approximately 5 times the entire dose of
dexamethasone in the DEXTENZA product,
on a mg/m2 basis. In a rabbit study,
topical ocular administration of 0.1%
dexamethasone throughout organogenesis
(0.36 mg /day, on gestational day 6 followed
by 0.24 mg/day on gestational days 7-18)
produced intestinal anomalies, intestinal
aplasia, gastroschisis and hypoplastic
kidneys. A daily dose of 0.24 mg/day is
approximately 6 times the entire dose of
dexamethasone in the DEXTENZA product,
on a mg/m2 basis.
8.2 Lactation
Systemically administered corticosteroids
appear in human milk and could suppress
growth and interfere with endogenous
corticosteroid production; however the
systemic concentration of dexamethasone
following administration of DEXTENZA is low
[see Clinical Pharmacology (12.3)]. There
is no information regarding the presence of
DEXTENZA in human milk, the effects of the
drug on the breastfed infant or the effects
of the drug on milk production to inform risk
of DEXTENZA to an infant during lactation.
The developmental and health benefits of
breastfeeding should be considered along
with the mother’s clinical need for DEXTENZA
and any potential adverse effects on the
breastfed child from DEXTENZA.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients
have not been established.

Heating things up
Mike Hennessy Sr, Chairman and founder of Ophthalmology Times®’ parent
company, MJH Life Sciences™

W

hile winter continues to bring a chill to many regions, we will continue to heat things up with another issue that offers a look at cutting-edge advancements and innovations to help you provide the
highest level of care to your patients.

On the cover of this issue of Ophthalmology Times®, we take a look at a smart-

phone attachment that is making it possible for ophthalmologists to examine
the optic nerve and determine whether its state of health is normal or abnormal.
Rachel Curtis, MD, a fourth-year ophthalmology resident at Queen’s University
in Kingston, Ontario, Canada, presented a study on the smartphone direct ophthalmoscope attachment during a recent event and shared her findings with us.
Imaging is highlighted on the cover. William F. Mieler, MD, discusses the
associations between medications and retinal toxicity, including risk factors and
typical patterns that can help mitigate the potential for permanent vision loss.
Mieler discusses risk factors for and recognition of retinal toxicity associated
with hydroxychloroquine, chloroquine, and pentosan polysulfate sodium.
In our surgery coverage, Federico G. Velez, MD, explains that strabismus
after retinal detachment surgery is a common but manageable complaint from
patients. Velez adds that transient sensory-motor abnormalities are common
within 6 months postoperatively to repair retinal detachments.
We continue to see a tremendous amount of innovation in therapeutics. In
this issue, Irina Pikuleva, PhD, discusses the work she did with a team of investigators on cholesterol and off-label use of previously approved products to lower
retinal cholesterol.
Carl W. Baker, MD, outlines the Diabetic Retinopathy Clinical Research Retina Network Protocol V study, which examined management strategies for eyes
with center-involved DME and good visual acuity. A majority of eyes randomly
assigned to observation completed the 2-year study without needing anti-VEGF
therapy for vision loss and nearly one-third had spontaneous resolution of DME.
We are excited by the advances we continue to see in gene therapy. Arshad M.
Khanani, MD, MA, outlines adeno-associated virus gene therapy vector, which
has demonstrated the potential to reduce that burden substantially based on
the phase 1 OPTIC trial results. The OPTIC Trial is a phase 1, 2-year multicenter
dose-ranging trial of ADVM-022 to treat wet AMD, with a primary objective of
assessing the safety and tolerability of 1 injection of therapy.
Clinical diagnosis also offers myriad advancements that can have an impact
on patients. Robert S. Feder, MD, offers contemporary perspectives on corneal
dystrophies and pearls to guide ophthalmologists. He points out that a closer
look is warranted when it comes to corneal dystrophies. We also talked to

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

Jennifer Thorne, MD, PhD, who notes that it is important for ophthalmologists to

17 PATIENT COUNSELING INFORMATION
Advise patients to consult their surgeon if
pain, redness, or itching develops.

allergy. Ira Udell, MD, points out that the sky is the limit when it comes to the

increase their knowledge base about uveitis.
This issue also features a special section focused on dry eye and ocular
allergy pipeline. He points out that allergic conjunctivitis impacts about 40%
of the population. He looks at some of the ways that a growing patient pool is
driving clinical trial investment. One trend that has been changing the allergy
landscape is the FDA’s Rx-to-OTC switch process. ■

MANUFACTURED FOR:
Ocular Therapeutix, Inc.
Bedford, MA 01730 USA
PP-US-DX-0072-V2

CORRECTION

In an article headlined “MIGS, other options offer hope for angle-closure patients,” published
on page 28 in the February 1 issue of Ophthalmology Times®, the two generations of iStent
products from Glaukos were misidentified. They should be identified as iStent and iStent
inject, respectively.
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TAKE OUR COVID-19 VACCINE POLL

Accepting risk

AT OPHTHALMOLOGYTIMES.COM/VIEW/
POLL-WILL-YOU-TAKE-THE-COVID-19-VACCINATION

Vaccination offers hope ... if we only take the chance
“..A lot of you don’t drink, no smoke. Some
people here tonight, they don’t eat butter;
no salt, no sugar, no lard. ’Cause they
want to live, they give up that good stuff ...
neckbones, pig tails.
You gonna feel like a damn fool laying
at the hospital dying of nothing.”
—REDD FOXX

By Peter J. McDonnell, MD
director of the
Wilmer Eye Institute,
Johns Hopkins University
School of Medicine, Baltimore,
and chief medical editor of
Ophthalmology Times®.
HE CAN BE REACHED AT
727 Maumenee Building
600 N. Wolfe St.,
Baltimore, MD 21287-9278
P: 443/287-1511
F: 443/287-1514
E: pmcdonn1@jhmi.edu
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few weeks ago, a friendly young
nurse stuck me in the shoulder with
a needle. I could barely feel a thing.
Overall, the experience was so nice
that I decided to do it again 3 weeks later.
Of course, I am referring to my vaccination against the novel coronavirus disease
2019 (COVID-19). My reaction to the vaccine
is an appreciation for the many scientists
and colleagues who worked hard to produce
and test the vaccine so quickly, and excitement at the prospect of once again being
able to socialize, share meals, shake hands,
and enjoy being with family, friends, colleagues, trainees, and patients.
But a lot of others do not share my take on
this. The Kaiser Family Foundation reports
that 27% of the American public is hesitant to receive the vaccine, and surprisingly
to me, this number is higher (29%) among

30

16 Managing strabismus

after retinal detachment
surgery is delicate balance
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THERAPEUTICS
32 HP-B-CD: AMD therapy

with cholesterol-lowering
capabilities

Transient sensory-motor abnormalities are
common within 6 months.
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risk of death for that resident is considerable.
As the late philosopher, comedian and
actor Red Foxx sought to highlight with his
quote the dangers of certain lifestyle decisions, risk is a part of life, and we are all
going to die one day. For me, data on the
vaccines available certainly make the case
that the risk is worth taking. How about
you, dear reader? Will you take the vaccine?
Will the workers in your practice? ■

34 Study targets strategies

treatments includes
options to fit all scenarios

for CI-DME

Protocol V delves into observation of
disease.

Physician offers pearls for effective use,
leading to positive outcomes for patients.

IMAGING
DEVICE TECHNOLOGY
1 Smartphone tech helps
visualize optic disc

Investigators find technology aids
instruction of students.

20 IOLs offer great vision,

low risk profile for myopia
Phakic option provides hope to patients
who are not candidates for laser vision
correction.

40 The untapped potential

of cell and gene therapy as
treatment option

Investigators continue to break new ground,
giving hope to patients, physicians.

Investigators sought to determine if
treatment crosses blood-retina barrier.
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1 Risk awareness helps
identify medicationinduced retinal toxicity

Key is to recognize usual patterns for
systemic and topical medications.
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face OCT offers value for
ophthalmologists
Technology helps physicians understand
normal and abnormal macular anatomy.
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Investigators see dramatic decrease in
treatment burden seen in OPTIC study.
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workers in health care settings. According
to Joseph Varon, MD, more than half of the
nurses working in his Houston critical care
unit are declining the vaccine.1 The phenomenon is geographically widespread with up
to 40% of Los Angelenos and 45% of nurses
in West Virginia saying, “no thanks.”
Why are these folks declining the vaccine? Varon says most are doing so “for
political reasons.” Others are concerned
about the risks of the vaccine, citing
instances of anaphylaxis after injection or
the tragic death of Gregory Michael, MD,
who developed severe thrombocytopenia
and died 2 weeks after receiving the vaccine. The manufacturer claimed no evidence
of a causal link, and the CDC “will evaluate
the situation.”2
We live in a free country, and each of us
has the right to look at data and interpret it
through the lens of our own existence. We
should consider the potential impact on others. A young nursing home worker might
decline vaccination for fear of the risks of
the injection exceeding the benefits to themself because the fatality rate with COVID-19
is so low in certain populations. If that same
worker becomes unknowingly infected and
exposes an elderly resident to the virus, the

CLINICAL DIAGNOSIS
43 More than meets

the eye with corneal
dystrophies

Physician shares contemporary perspective
and pearls to guide ophthalmologists.

44 Uveitis: A leading and

underestimated cause of
visual morbidity

Studies highlight need for specialists and
training programs focusing on the disease.
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ADVANCES IN

DRY EYE AND OCULAR ALLERGY

THE SKY IS THE LIMIT FOR

ALLERGY PIPELINE
Growing patient pool is driving clinical trial investment

llergic conjunctivitis is reported to affect about
40% of the population,1,2 and its prevalence is
increasing. Ocular allergies are associated with
a significant economic burden as well as quality-of-life concerns. The global allergic conjunctivitis market was valued at $2.50 billion in 2019
and is predicted to reach $3.05 billion by the end of 2027 on
the strength of a 5.4% growth rate.3
The combination of the condition’s high prevalence, new
treatment options, and large investments in clinical trials is
driving market growth, according to analysts. They note that
with changing weather and worsening air pollution in some
areas, the potential patient population will continue to expand.
One trend that has been changing the allergy landscape
is the FDA’s Rx-to-over the counter (OTC) switch process.
In 2006, Alcon’s ketotifen product Zaditor became the first

allergy drop to switch from prescription to OTC status. All
3 of that manufacturer’s olopatadine formulations are also
available without a prescription: Pataday Once Daily Relief
Extra Strength (olopatadine 0.7%, formerly prescribed as
Pazeo); Pataday Once Daily Relief (olopatadine 0.2%); and
Pataday Twice Daily Relief (olopatadine 0.1%).
“Approval of a wider range of nonprescription drugs has the
potential to improve public health by increasing the types of
drugs consumers can access and use that would otherwise
only be available by prescription,” the FDA said in a statement
Novel research is under way, and at the same time, manufacturers are seeking to reformulate available drugs. Because
the eye’s anatomy presents physiological limitations on drug
bioavailability, there is much interest in new drug delivery
technology. Here is a review of current drug categories and
a selection of agents in the pipeline.
Continues on page 10 : Pipeline
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By Ira Udell, MD; Special to Ophthalmology Times®

INTRODUCING

EVOLVING DESIGN. ADVANCING PREDICTABILITY.
Featuring a wide flange at its base, the new precision-engineered
iStent inject ® W is designed to:
• Safely and effectively control your patient’s glaucoma1
• Optimize stent visualization while maintaining a truly
micro-scale footprint
• Streamline implantation
• Deliver procedural predictability
Don’t miss the opportunity to make a once-in-a-lifetime difference
for your cataract patients with mild-to-moderate glaucoma.

TransformMIGS.com | 800.GLAUKOS (452.8567)

REFERENCE:
1. Samuelson TW, Sarkisian SR, Lubeck DM, et al. Prospective, randomized, controlled pivotal trial of an ab interno implanted trabecular micro-bypass in primary open-angle glaucoma and cataract. Ophthalmology. Jun 2019;126(6):811-821.
INDICATION FOR USE. The iStent inject ® W Trabecular Micro-Bypass System Model G2-W is indicated for use in conjunction with cataract surgery for the reduction of intraocular pressure (IOP) in adult patients with mild to moderate primary open-angle glaucoma.
CONTRAINDICATIONS. The iStent inject W is contraindicated in eyes with angle-closure glaucoma, traumatic, malignant, uveitic, or neovascular glaucoma, discernible congenital anomalies of the anterior chamber (AC) angle, retrobulbar tumor, thyroid eye
disease, or Sturge-Weber Syndrome or any other type of condition that may cause elevated episcleral venous pressure. WARNINGS. Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, PAS, rubeosis, or conditions that
would prohibit adequate visualization of the angle that could lead to improper placement of the stent and pose a hazard. MRI INFORMATION. The iStent inject W is MR-Conditional, i.e., the device is safe for use in a specified MR environment under specified
conditions; please see Directions for Use (DFU) label for details. PRECAUTIONS. The surgeon should monitor the patient postoperatively for proper maintenance of IOP. The safety and effectiveness of the iStent inject W have not been established as an alternative
to the primary treatment of glaucoma with medications, in children, in eyes with significant prior trauma, abnormal anterior segment, chronic inflammation, prior glaucoma surgery (except SLT performed > 90 days preoperative), glaucoma associated with
vascular disorders, pseudoexfoliative, pigmentary or other secondary open-angle glaucomas, pseudophakic eyes, phakic eyes without concomitant cataract surgery or with complicated cataract surgery, eyes with medicated IOP > 24 mmHg or unmedicated IOP
< 21 mmHg or > 36 mmHg, or for implantation of more or less than two stents. ADVERSE EVENTS. Common postoperative adverse events reported in the iStent inject ® randomized pivotal trial included
stent obstruction (6.2%), intraocular inflammation (5.7% for iStent inject vs. 4.2% for cataract surgery only), secondary surgical intervention (5.4% vs. 5.0%) and BCVA loss ≥ 2 lines ≥ 3 months (2.6%
vs. 4.2%). CAUTION: Federal law restricts this device to sale by, or on the order of, a physician. Please see DFU for a complete list of contraindications, warnings, precautions, and adverse events.
©2020 Glaukos Corporation. Glaukos and iStent inject are registered trademarks of Glaukos Corporation. PM-US-0202
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PIPELINE
( Continued from page 8 )

PHARMACEUTICAL
CATEGORIES
When allergen identiﬁcation and avoidance
and nonpharmacological treatments
give way to drug options, specialists
can choose from a variety of topical and
oral agents, including antihistamines,
mast cell stabilizers, dual-action agents,
corticosteroids, and immunomodulators.
Older oral antihistamines are being
reformulated into topical drops, new
dual-acting agents are being explored,
companies are rethinking the role of
preservatives, and brand-new categories
are making a splash.

approved in the United States for topical ophthalmic use. Cetirizine has been used for many
years as the oral OTC drug Zyrtec. Clinical trials of the prescription drop showed significantly
decreased ocular itch with a rapid onset of action lasting for 8 hours in moderate and severe
patients.5

Mast Cell Stabilizers
Mast cell stabilizers include drugs like cromolyn or
nedocromil; however, they are rarely used as monotherapy.1 This class prevents degranulation of mast
cells, the release of preformed inﬂammatory mediators, and the synthesis of additional inﬂammatory
mediators. These agents block both early and late
phases of the ocular surface’s allergic response, reducing hyperemia, itching, and irritation, with differing efﬁcacy among the various agents. Mast cell stabilizers are most effective when administered prophylactically, requiring a several week loading period
for optimal beneﬁt which decreases patient compliance. They are generally safe and have minimal ocular adverse effects, although they can cause transient burning or stinging on application.

Antihistamines

Dual-Acting Agents

Antihistamines target a key factor in allergic conjunctivitis and have therefore been widely available
on the market. Systemic antihistamines historically
used for ocular allergy control have different
affinities to various antihistamine receptors. H1 are
largely responsible for pruritus, whereas H2 leads to
vasodilation.4 Efficacious antihistaminic treatments
continue to be developed; the comfort of topical
drops is a key concern. Some patients require the
concomitant use of lubricating eye drops and oral
antihistamines to maximize control of ocular
allergy symptoms.

Combination mast cell inhibitor, antihistamine agents
work via inhibition of mast cell degranulation and
competitive binding of the H1 receptor to block
histamine binding. Other cytokines that amplify the
inflammatory cascade are also released by mast
cells. Dual-acting agents usually work quickly, typically within 30 minutes of instillation, have better compliance compared with mast cell-stabilizing
agents, and generally provide relief of the itching
associated with ocular allergy.2 Combination products
are the most commonly prescribed drugs as first-line
treatment; side effects are generally mild.

UNDER INVESTIGATION
BILASTINE. Approved for the treatment of allergic rhinitis and urticaria in 2011, bilastine is
undergoing allergic conjunctivitis clinical trials as a drop (NCT03479307). The ophthalmic
solution 0.6% is being compared with ketotifen
ophthalmic solution 0.025% for the treatment of
the signs and symptoms of allergic conjunctivitis. As a second-generation, selective H1-antihistamine, bilastine avoids the sedative effects of
first-generation agents.

O T C A N D R X AVA I L A B L E
OLOPATADINE—originally a prescription drop
and now OTC—was the first dual-acting eye
drop to be FDA approved, and thus considered
the “gold standard.” Now it has been joined
by prescription agents azelastine, bepotastine
(Bepreve, Bausch + Lomb), epinastine, and
alcaftadine (Lastacaft, Allergan). Alcaftadine
differs from olopatadine and bepotastine as it
possesses an affinity 10 times greater to both
H1 and H2 receptors.1
As mentioned earlier, ZADITOR (ketotifen, Alcon) was the first dual-acting drop to
be switched from prescription to OTC status.
Bausch + Lomb recently received approval for

N E W A P P R OVA L
Another antihistamine, CETIRIZINE (Zerviate,
Eyevance Pharmaceuticals) was recently

its non-preserved ketotifen formulation, Alaway
(OTC), representing the first dual-acting agent
approved in the United States as a non-preserved
formulation.
UNDER INVESTIGATION
DRUGS DELIVERED VIA CONTACT LENS. Pall and
colleagues recently reported on a study of 244
patients evaluating the efficacy and safety of a
Johnson & Johnson Vision product consisting
of the OTC antihistamine/mast cell inhibitor
ketotifen delivered via a contact lens for ocular allergy.6 Results using the Ora-CAC® Conjunctival Allergen Challenge Model were comparable to direct topical drug delivery and suggest that the lens/ketotifen combination can
provide a means of simultaneous vision correction and treatment for lens wearers with ocular allergies, the investigators wrote.6 Contact
lenses containing epinastine and olopatadine
are being studied as well.1

NSAIDs
Topical nonsteroidal anti-inﬂammatory drugs
(NSAIDs) improve ocular itching and reduce mucus
secretion, cellular inﬁltration, erythema, and chemosis. They work by inhibiting the cyclooxygenase pathway, and thus blocking prostaglandin production.2
Ketorolac was the ﬁrst to be approved for quieting
the ocular itch associated with allergy; however, it
may be associated with discomfort on instillation
and is indicated for use for no longer than 2 weeks.
NSAIDs have been associated with cases of corneal
melt and are not typically used in clinical practice
for allergic conjunctivitis as other drugs remain better options.7,8
UNDER INVESTIGATION
PDE4. Drugs which inhibit phosphodiesterase IV
are being investigated for their effects on suppressing activation of the inflammatory cascade.
Three PDE4 inhibitor drugs currently approved
for the treatment of skin or lung diseases are
apremilast, crisaborole, and roflumilast.9
RASP. Reproxalap is a novel small-molecule immune-modulating covalent inhibitor of reactive
aldehyde species (RASP), which are elevated in
ocular and systemic inflammatory disease.
Aldeyra Therapeutics is studying 0.25% reproxalap ophthalmic solution in phase III clinical
trials for the treatment of dry eye disease and
allergic conjunctivitis (ClinicalTrials.gov
identifier: NCT03404115). The company reported statistically significant and clinically relevant improvements in subject-reported ocular
itching and tearing and investigator-assessed
ocular redness.10
Continues on page 14 : Pipeline

Give Ptosis Patients an EYE-OPENING Lift
With a Daily Drop of Upneeq® (oxymetazoline
hydrochloride ophthalmic solution), 0.1% 1
The only FDA-approved prescription eyedrop proven to lift upper eyelids
in adults with acquired blepharoptosis (low-lying lids)1
Learn more at Upneeq.com.

INDICATION

ADVERSE REACTIONS

Upneeq (oxymetazoline hydrochloride ophthalmic
solution), 0.1% is indicated for the treatment of acquired
blepharoptosis in adults.

Adverse reactions that occurred in 1-5% of subjects
treated with Upneeq were punctate keratitis, conjunctival
hyperemia, dry eye, blurred vision, instillation site pain, eye
irritation, and headache.

®

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Alpha-adrenergic agonists as a class may impact
blood pressure. Advise Upneeq patients with
cardiovascular disease, orthostatic hypotension,
and/or uncontrolled hypertension or hypotension
to seek medical care if their condition worsens.
• Use Upneeq with caution in patients with cerebral
or coronary insufﬁciency or Sjögren’s syndrome. Advise
patients to seek medical care if signs and symptoms
of potentiation of vascular insufﬁciency develop.
• Upneeq may increase the risk of angle closure
glaucoma in patients with untreated narrow-angle
glaucoma. Advise patients to seek immediate medical
care if signs and symptoms of acute narrow-angle
glaucoma develop.
• Patients should not touch the tip of the single
patient-use container to their eye or to any surface,
in order to avoid eye injury or contamination
of the solution.

DRUG INTERACTIONS
• Alpha-adrenergic agonists, as a class, may impact blood
pressure. Caution in using drugs such as beta blockers,
anti-hypertensives, and/or cardiac glycosides is advised.
Caution should also be exercised in patients receiving
alpha adrenergic receptor antagonists such as in the
treatment of cardiovascular disease, or benign
prostatic hypertrophy.
• Caution is advised in patients taking monoamine
oxidase inhibitors which can affect the metabolism
and uptake of circulating amines.
To report SUSPECTED ADVERSE REACTIONS or product
complaints, contact RVL Pharmaceuticals
at 1-877-482-3788. You may also report SUSPECTED
ADVERSE REACTIONS to the FDA at 1-800-FDA-1088
or www.fda.gov/medwatch.
Please see next page for Brief Summary of full
Prescribing Information.

Reference: 1. Upneeq® (oxymetazoline hydrochloride ophthalmic solution), 0.1%. [Prescribing Information].

Learn more at Upneeq.com
Distributed by: RVL Pharmaceuticals, Inc.
Bridgewater, NJ 08807
Customer Service 1-866-600-4799
Upneeq is a registered trademark of RVL Pharmaceuticals, Inc.
FONTS
©2021 RVL Pharmaceuticals,
Inc.
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Eye-Opening Possibilities

UPNEEQ® (oxymetazoline hydrochloride ophthalmic
solution), 0.1%,* for topical ophthalmic use
*Each mL of UPNEEQ contains 1 mg of oxymetazoline hydrochloride,
equivalent to 0.09 mg (0.09%) of oxymetazoline free base.

BRIEF SUMMARY: The following is a brief summary only;
see full Prescribing Information at https://www.upneeq.com/
Upneeq-PI.pdf for complete information.
1 INDICATIONS AND USAGE
UPNEEQ is indicated for the treatment of acquired blepharoptosis
in adults.
2 DOSAGE AND ADMINISTRATION
Contact lenses should be removed prior to instillation of UPNEEQ
and may be reinserted 15 minutes following its administration.
If more than one topical ophthalmic drug is being used, the drugs
should be administered at least 15 minutes between applications.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Potential Impacts on Cardiovascular Disease
Alpha-adrenergic agonists may impact blood pressure. UPNEEQ
should be used with caution in patients with severe or unstable
cardiovascular disease, orthostatic hypotension, and uncontrolled
hypertension or hypotension. Advise patients with cardiovascular
disease, orthostatic hypotension, and/or uncontrolled hypertension/
hypotension to seek immediate medical care if their condition
worsens.
5.2 Potentiation of Vascular Insufficiency

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on UPNEEQ use in pregnant women
to inform a drug-associated risk for major birth defects and
miscarriage. In animal reproduction studies, there were no
adverse developmental effects observed after oral administration
of oxymetazoline hydrochloride in pregnant rats and rabbits
at systemic exposures up to 7 and 278 times the maximum
recommended human ophthalmic dose (MRHOD), respectively,
based on dose comparison. [see Data]. The estimated background
risks of major birth defects and miscarriage for the indicated
population are unknown. All pregnancies have a background risk
of birth defect, loss, or other adverse outcomes. In the U.S. general
population, the estimated background risk of major birth defects
and miscarriage in clinically recognized pregnancies is 2-4% and 1520%, respectively.
Data
Animal Data
Effects on embryo-fetal development were evaluated in rats and
rabbits following oral administration of oxymetazoline hydrochloride
during the period of organogenesis. Oxymetazoline hydrochloride
did not cause adverse effects to the fetus at oral doses up to 0.2
mg/kg/day in pregnant rats during the period of organogenesis (28
times the MRHOD, on a dose comparison basis). Oxymetazoline
hydrochloride did not cause adverse effects to the fetus at oral
doses up to 1 mg/kg/day in pregnant rabbits during the period of
organogenesis (278 times the MRHOD, on a dose comparison basis).
Maternal toxicity, including decreased maternal body weight, was
produced at the high dose of 1 mg/kg/day in pregnant rabbits and
was associated with findings of delayed skeletal ossification.

UPNEEQ may increase the risk of angle closure glaucoma in patients
with untreated narrow-angle glaucoma. Advise patients to seek
immediate medical care if signs and symptoms of acute angle
closure glaucoma develop.

In a rat prenatal and postnatal development study, oxymetazoline
hydrochloride was orally administered to pregnant rats once daily
from gestation day 6 through lactation day 20. Maternal toxicity was
produced at the high dose of 0.2 mg/kg/day (28 times the MRHOD,
on a dose comparison basis) in pregnant rats and was associated
with an increase in pup mortality and reduced pup body weights.
Delayed sexual maturation was noted at 0.1 mg/kg/day (14 times the
MRHOD, on a dose comparison basis). Oxymetazoline hydrochloride
did not have any adverse effects on fetal development at a dose of
0.05 mg/kg/day (7 times the MRHOD, on a dose comparison basis).

5.4 Risk of Contamination

8.2 Lactation

Patients should not touch the tip of the single patient-use container
to their eye or to any surface, in order to avoid eye injury or
contamination of the solution.

Risk Summary

UPNEEQ should be used with caution in patients with cerebral or
coronary insufficiency, or Sjögren’s syndrome. Advise patients to
seek immediate medical care if signs and symptoms of potentiation
of vascular insufficiency develop.
5.3 Risk of Angle Closure Glaucoma

6 ADVERSE REACTIONS
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.
A total of 360 subjects with acquired blepharoptosis were treated
with UPNEEQ once daily in each eye for at least 6 weeks in three
controlled Phase 3 clinical trials, including 203 subjects treated with
UPNEEQ for 6 weeks and 157 subjects treated with UPNEEQ for 12
weeks. Adverse reactions that occurred in 1-5% of subjects treated
with UPNEEQ were punctate keratitis, conjunctival hyperemia, dry
eye, blurred vision, instillation site pain, eye irritation, and headache.
7 DRUG INTERACTIONS
7.1 Anti-hypertensives/Cardiac Glycosides
Alpha-adrenergic agonists, as a class, may impact blood pressure.
Caution in using drugs such as beta-blockers, anti-hypertensives,
and/or cardiac glycosides is advised.
Caution should also be exercised in patients receiving alpha
adrenergic receptor antagonists such as in the treatment of
cardiovascular disease, or benign prostatic hypertrophy.
7.2 Monoamine Oxidase Inhibitors
Caution is advised in patients taking MAO inhibitors which can
affect the metabolism and uptake of circulating amines.

No clinical data are available to assess the effects of oxymetazoline
on the quantity or rate of breast milk production, or to establish
the level of oxymetazoline present in human breast milk postdose. Oxymetazoline was detected in the milk of lactating rats. The
developmental and health benefits of breastfeeding should be
considered along with the mother’s clinical need for UPNEEQ and
any potential adverse effects on the breastfed child from UPNEEQ.
8.4 Pediatric Use
Safety and effectiveness of UPNEEQ have not been established in
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treatment with UPNEEQ (n = 216) or vehicle (n = 99) in clinical trials.
No overall differences in safety or effectiveness were observed
between subjects 65 years of age and older and younger subjects.
10 OVERDOSAGE
Accidental oral ingestion of topical intended solutions (including
ophthalmic solutions and nasal sprays) containing imidazoline
derivatives (e.g., oxymetazoline) in children has resulted in serious
adverse events requiring hospitalization, including nausea,
vomiting, lethargy, tachycardia, decreased respiration, bradycardia,
hypotension, hypertension, sedation, somnolence, mydriasis, stupor,
hypothermia, drooling, and coma. Keep UPNEEQ out of reach
of children.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling
(Instructions for Use).
Manufactured for: RVL Pharmaceuticals, Inc.
Bridgewater, New Jersey 08807
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Investigators zero in on
future of dry eye treatment options
Autologous serum eye drops and blood products offer hope to patients
By Lynda Charters; Reviewed by Bennie H. Jeng, MD

THERE IS A place for the use of autologous
serum and blood products in the treatment of dry
eye disease, and access to these products is improving. However, investigators must first address a few
unanswered questions.

benefit to using autologous serum, but the available
evidence was not definitive, and further studies are
needed,” he reported.
A 2019 report by the American Academy of Ophthalmology7 agreed that autologous serum drops likely
provide some benefit for patients with severe dry
eye, but the lack of clinical trials precludes a more
definitive role for this therapy.

R E SE A RCH R E SULT S
This treatment approach has been
around for some time but was not
popularized until 1999, when TsubUNANSWERED QUESTION
ota et al1 reported that the growth
The studies performed so far appear to show posifactors and vitamins in the autolotive results for the use of autologous serum drops
gous serum eye drops made them
for patients with dry eye, more work must be done
Jeng
beneficial.
before definitive results are reached.
“Since that time, there has been a great deal of
Jeng pointed out areas to be studied, including the
interest in using autologous eye drops to treat varibest way to process serum, which includes a deterous conditions of the ocular surface,” said Bennie
mination of centrifugation time/speed and clotting
H. Jeng, MD, professor of ophthalmology and chair
time, the serum factors that are most beneficial; and
of the Department of Ophthalmology and Visual Scioptimal serum concentration.
ences at the University of Maryland School of MediIn addition to the benefits of the serum, harmcine in Baltimore.
ful effects must be ruled out. A prospective crossTreating dry eye with autologous serum tears is
sectional study8 found that patients with primary
an area of interest. The disorder is associated with
Sjögren syndrome treated with autologous serum had
diseases such as Sjögren syndrome, chronic graftsignificant improvement in ocular symptoms, ocular
vs-host disease, Stevens-Johnson synsurface staining, and TBUT, but patients
drome, and postkeratorefractive surgery.
with secondary Sjögren syndrome had no
A retrospective study showed that fluoimprovement, likely because of the higher
rescein staining improved in almost 75% of
serum proinflammatory cytokine levels in
◗ Autologous
eyes after use of 20% autologous serum and
those patients, which inhibited a benefit.
improved subjective symptoms.2 Another
Complications such as immunoglobulin
serum eye drops
retrospective study that evaluated 50%
could open up a deposition, microbial contamination, and
autologous serum also showed improved
bright future in the viral transmission to processing technifluorescein staining, Shirmer, and ocutreatment of dry cians, cost, and regulatory and legislative
lar surface disease index (OSDI) scores.3
eye disease. restrictions must be considered, Jeng said.
A more recent study of 100% autologous
serum used to treat severe chronic ocular graft-vsTR EATMENT R ECOMMENDATIONS
host disease found no issues with immune complex
These have changed over time, in that little more
accumulation and ocular surface inflammation.4
than a decade ago, autologous serum tears were
A prospective study that compared 20% autologous
recommended for use in severe dry eye cases. In
serum with preservative-free artificial tears showed
contrast, the Dry Eye Workshop Study II elevated
that at the 1-month evaluation, the eyes treated with
the use of autologous serum tears to step 3 from
autologous serum had significantly longer tear film
the previously recommended last treatment step.
breakup time (TBUT) and a greater decrease in the
Other blood products in addition to autologous
OSDI scores, but the Schirmer scores and Oxford conand allogeneic serum are umbilical cord serum
junctival and corneal vital dye grading scores did not
and plasma products that include platelet releasate,
differ between the 2 treatments, Jeng recounted.5
plasma rich in growth factors, platelet-rich plasma,
To date, only 5 randomly assigned controlled studand fresh frozen plasma. These have had, in various
ies (92 patients total) were included in a Cochrane
studies, positive effects in the treatment of dry eye.
review6 that evaluated autologous serum drops to treat
The future directions in this area of research
dry eye. “This study found that there may be some
include establishing a standardized protocol to manu-

take-home

facture autologous/allogeneic serum eye drops with
more consistency and designing large high-quality
randomized clinical trials to determine objective
markers of success.
“However, even now, I can say that autologous
serum and blood products have a role in treating
dry eye and access to these products is improving.
However, more investigations are needed into the
components in the serum to determine which are
the most efficacious,” Jeng concluded. ■
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PIPELINE

zumab (Xolair; Genentech), not approved for ocular
allergy, may show promise for treatment resistant
VKC and AKC.13

( Continued from page 10 )

Corticosteroids
Topical corticosteroids provide the most robust relief from allergic conjunctivitis, effectively relieving a
broad range of signs and symptoms.2 Patients who
report excessive and persistent signs and symptoms that severely interfere with quality of life can
be treated in “bursts.” Ophthalmic steroids should
be used judiciously along with steroid-sparing dualactivity agents, and patients must be monitored for
well-known steroid-related side-effects such as elevated IOP and cataract development.
BETTER STEROIDS

Newer, safer and C-20 ester-based corticosteroids
appear to have an improved IOP side effect profile.1 Loteprednol 0.02% (Alrex; Bausch + Lomb)
is indicated for the treatment of seasonal allergic
conjunctivitis with only 1% of patients demonstrating an IOP rise of at least 10 mm Hg.1
UNDER INVESTIGATION
DRUG DELIVERED VIA INTRACANALICULAR INSERT.
Ocular Therapeutix has reported topline results
from its phase 3 clinical trial to evaluate the
safety and efficacy of Dextenza intracanalicular
insert (dexamethasone 0.4 mg) for the treatment
of ocular itching associated with allergic conjunctivitis.11 The potential “hands-free” therapy
would be administered in the office setting. The
bioresorbable insert is designed to release corticosteroid to the ocular surface for up to 30 days.
Dextenza met all pre-specified primary endpoints
as demonstrated by a statistically significant
mean change in ocular itching from baseline,
on a subject-reported 5-point scale, at three time
points on day 8, the company stated.11
IMMUNOMODULATING AGENTS
Topical immunomodulators are currently used in
severe allergic ocular conditions, such as vernal
keratoconjunctivitis (VKC) and atopic keratoconjunctivitis (AKC). The two most well studied and
commonly used are cyclosporine A and tacrolimus, available only as compounded agents.12
They work by inhibiting T-cell activation. Other
immunomodulatory agents are being investigated; however, use is limited by their low water
solubility and lipophilic nature.

Immunobiologicals
Immunobiological modulation, to date, has centered
on managing asthma and atopic dermatitis. Omali-

UNDER INVESTIGATION
DUPILUMAB. An IL-4 and IL-13 pathway inhibitor, dupilumab (Dupixent; Regeneron), is being
looked at for the treatment of signs and symptoms of AKC in a multicenter, double-masked,
randomized, placebo-controlled, parallelgroup, efficacy, safety, and tolerability study
(NCT04296864).
IN THE CLINIC
The ideal allergic conjunctivitis topical agent
is a comfortable drop that has a rapid onset
of
action, is effective, and long lasting. It is
also important that there is not a rebound effect
like that seen with long-term use of vasoconstrictors. Cost considerations will always come
into play, although this issue may be shifting as
more and more agents move from prescription to
over the counter. While there are many competing first-line, dual-acting agents in this category,
the reality is that most eye care specialists stick
to 2 or 3 agents in clinical practice that they feel
work the best in their hands.
Within the dual-acting agent class, I do not
believe that there is a significant benefit to using
a prescription product versus an OTC agent,
when the former’s superiority has not been
proven in the clinic. I do not think eye care specialists can easily justify using a prescription
agent if it costs more than an OTC option. If
patients fail to get relief with an OTC combination drop, then I consider alternatives.
For patients with recalcitrant ocular allergy or
other ocular surface disease that is thought to be
in part related to preservatives, I favor a preservative-free compounded version of 0.01% dexamethasone that I have been using for more than
10 years. My colleagues and I have reported its
safety and efficacy.14 Steroids, in my opinion,
are really underutilized in chronic ocular surface disease. The proper use of these agents, particularly low dose and unpreserved, can make a
huge difference for our patients.
CONCLUSION
Although undertreated ocular allergy does
not usually pose serious consequences for the
patient, it does lead to poorer quality of life and
decreased satisfaction with outcomes. More
treatment options have become available for
the acute management of ocular allergic symptoms with many agents moving from prescription to OTC and a number more being looked at
in clinical trials. Although most patients with
allergic conjunctivitis will find reasonable relief
using currently available topical agents; a segment of this population remains unsatisfied.15,16
Therefore, there is a need for the development
of safer, more effective anti-inflammatories. ■
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Managing strabismus after
retinal detachment surgery
Transient sensory-motor abnormalities are often common
By Lynda Charters; Reviewed by Federico G. Velez, MD

A

n array of sensory-motor abnormalities
can occur during the immediate postoperative period following repair of retinal
detachments. Transient disturbances can
occur in up to 50% of patients from 3
to 6 months postoperatively, with persistent disruptions in up to 30%.
Multiple mechanisms of strabismus can come
into play. Some are mechanical in nature, resulting from adhesions. Others are muscular, resulting
from direct muscle injury, myotoxicity from retrobulbar anesthetic injections, and poor repositioning of extraocular muscles that were detached to
perform the retinal surgery. Ocular mechanisms
include macular disease and scleral
dissection under a muscle insertion; the most common sensory
abnormalities are aniseikonia, distortion, and deprivation.
Scleral buckles (SBs) also can
be problematic, according to Federico G. Velez, MD. Several studVelez
ies have not found a correlation
between the SB position or SB type with diplopia
and motor abnormalities.
“However, a higher incidence of strabismus has
been reported with implants compared with exoplants and in patients with 2 muscles involved with
an SB. Interestingly, this higher incidence is more
common than in patients with 1, 3, or 4 muscles
involved,” said Velez, a professor of ophthalmology at Duke University in Durham, North Carolina.
In addition, repeated SB surgeries are associated
with higher incidence of strabismus and diplopia
compared with patients who underwent 1 SB surgery (44.4% vs 13.1%).
CLIN IC A L PAT T ER NS
Velez reported that the most common clinical pattern associated with SB surgery is limited rotations
due to adhesions. A reverse restriction is evidenced
by a Faden effect, characterized by hypertrophy and
limited reverse downgaze. Another is a mass effect—
extraocular muscle tightening resulting from direct
restriction with ocular deviation toward an implant.
Muscle disinsertion and slippage caused by motion
of the muscle insertion have been reported in association with SBs and sponges.
Entrapment of the superior oblique muscles is
characterized by hypertropia, restricted downgaze,

esotropia in downgaze, and upshot in abduction
caused by anterior displacement of the superior
oblique tendon resulting from dragging the tendon
and the superior oblique–superior rectus muscle
frenulum with the muscle hook.
ANATOMIC CONSIDER ATIONS
Displacement of the extraocular muscle insertion can
happen after SB surgery. Velez pointed out that 66%
of the horizontal muscles can be found displaced
posteriorly. He and his colleagues reported in a 2016
study1 that the medial rectus muscle insertion was
measured 7.8 mm (range, 5.5-10.5 mm) posterior to
the limbus and the lateral rectus was displaced to
a mean of 10 mm posterior to the limbus.
According to Velez, this recognition is important. “We found that the magnitude of the horizonal deviations is associated with the displacement
of the extraocular muscles,” he said. “More importantly, the displaced muscle was correlated with the
ocular misalignment in only 50% of patients; that
is, a displaced medial rectus muscle does not mean
exotropia. This is something that the surgeon must
consider when performing surgery.”
TR EATMENT
Treatment includes use of prism, chemodenervation, and surgery. Prism is helpful in patients with
no restrictive strabismus and comitant and small
deviations, or as a coadjuvant in those who already
underwent surgery. The use of chemodenervation is
another less invasive option. A study done at Moorfields Hospital in London, England,2 found good alignment in less than 30% of patients with 1 injection.
Controversy surrounds the advantages associated
with SB removal. Studies show conflicting results:
SB removal is important for motor success without risk of retinal redetachment, and removing the
SB alone did not result in visual realignment and
redetachment risk for 6 months after the surgery.
Velez pointed out that SB removal is warranted in
patients with restricted and limited ocular rotation
caused by an anteriorly displaced SB in a tight muscle that restricts movement in contralateral gazes.
Authors who support partial SB removal found it
much easier to operate on muscles in patients with
moderate misalignment with no increased risk of
retinal detachment.
Adjustable sutures are a treatment option in which
Continues on page 17 : Strabismus
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A menu of glaucoma treatments
includes options to fit all scenarios
Physician presents pearls for effective use, leading to positive outcomes for patients
By Lynda Charters; Reviewed by Michael C. Giovingo, MD

WHEN IT COMES to the treatment of glaucoma, surgeons have a number of options at their
disposal. Michael C. Giovingo, MD, director of Glaucoma Service at Cook County Health in Chicago, Illinois, reviewed the latest innovations and provided
his pearls for their effective use.
LASER
TR ABECULOPLASTY
This technology is a reliable go-to
procedure that remains safe and
effective, although does not satisfying the definition of a “new”
glaucoma technology.
Giovingo
“Old data suggest that surgeons
may opt to use laser trabeculoplasty both earlier
in the disease process and more often,” Giovingo
said. “It is effective as an initial treatment in multiple glaucoma types, and selective laser trabeculoplasty [SLT] is likely as effective as argon laser trabeculoplasty [ALT].”

STRABISMUS
( Continued from page 16 )

the muscle is suspended either on the scleral if after
a partial or total SB removal, or over or under the SB.
Velez said his preferred strabismus technique
involves placement of the sutures and the extraocular muscle between the SB and the sclera.
“This is achieved by creating a small window on
the posterior capsule, which facilitates access to the
posterior SB and passing the sutures on the SB,” he
explained. “The muscle is then slid onto the SB. The
muscle will always be in contact with the sclera.”
In patients in whom the superior oblique muscle
is entrapped, this is identified by restricted downward rotation in the superior oblique tendon. Velez
pointed out that in such cases, instead of detaching
the SB to reposition the superior oblique muscle, it
is easier to detach the muscle itself, maintain the
position of the SB, and slide the sutures under the
SB to reposition the superior oblique tendon posterior to the SB.

Giovingo pointed out that data from the Glaucoma
Laser Trial indicated that ALT in the long-term might
reduce IOP more effectively than initial medication
use. In addition, the laser group also needed fewer
glaucoma medications, visual fields were preserved
better, and less progression of cupping was seen.
SLT is a relatively new way to perform a trabeculoplasty. It causes less tissue damage and has the
same IOP-lowering effects as medications. In studies, patients undergoing SLT as a first-line therapy
require significantly fewer additional treatments
when compared with patients started on drops initially, more than a quarter of whom required more
medications.
SLT is used by many clinicians late in the disease
process, but there are a significant amount of data
to support it as a first-line treatment for early glaucoma and ocular hypertension, as seen in the high
success rate found in the LIGHT study results.1 Study
authors found that, at 36 months, 93% of the primary SLT group were at a goal pressure compared

with 91.3% of the medication first group who were
at goal pressure.
That is not all. Micropulse technology has emerged
as another newer, less destructive way to perform
a trabeculoplasty. Micropulse laser trabeculoplasty
(MLT) likely provides a similar efficacy compared
with SLT but has even less tissue destruction. Unlike
SLT, there is no feedback (ie, “champagne bubbles”)
when the clinician is applying the laser. The clinician also does not titrate the power. When performing MLT, it is also important to treat the entire 360°
of the trabecular meshwork as a 180° treatment is
ineffective.2

A study evaluating sensory-motor risk factors
associated with SB, in which surgical success was
defined as less than 10 prism diopters, 70% of patients
had motor success, and 62% had no diplopia. Factors associated with success included small horizontal deviations, smaller total deviations, and less
restriction in the first surgery. Removing the SB or
surgery in the fellow eye does not improve success.
Worse binocular outcomes have been reported
in patients who underwent multiple reattachment
surgeries, those with poor central retinal function,
encircling elements, macula-off retinal detachments,
poor visual acuity, and central visual distortion.

Velez said surgeons should suspect entrapment of
the superior oblique muscle if downgaze is limited.
“Reoperations are common in these patients,” he
said. “Removing the SB may increase the risk of retinal detachment, and removing the SB alone is not
the treatment of choice because it does not affect
the alignment.” ■

CONCLUSIONS
Velez noted that transient sensory-motor abnormalities are common within 6 months postoperatively to
repair retinal detachments.
“There are multiple mechanisms that drive the
strabismus and must be recognized to ensure proper
management,” he said. “It is important to determine
the ability to fusion before interventional surgery using
free space prisms, the synoptophore, the Guyton lights
on/off test, and the Holmes optotype-frame test.”

CYCLOPHOTOCOAGULATION
Cyclophotocoagulation (CPC) procedures are very
successful in lowering IOP and medication use. Transscleral CPC, a continuous wave diode laser, delivers thermal energy to the ciliary body, destroying
the cells and decreasing aqueous production. A GContinues on page 18 : Glaucoma
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GLAUCOMA
( Continued from page 17 )
Probe (Iridex) is held in an upright fashion on the
sclera to deliver the energy posterior to the limbus
in multiple discreet delivery points. A newer probe,
such as the G-Probe Illuminate, uses fiberoptics to
help the clinician easily identify the ciliary body for
more focused treatments. This technology generally
is reserved for eyes with lower visual potential due
to a significant risk of inflammation postoperatively,
but it is very successful in lowering IOP.
A continuous-wave diode laser was also combined
with endoscopic cameras to create endoscopic cyclophotocoagulation (ECP). This technology allows for
direct application of the laser to the ciliary body
instead of across the sclera. In this procedure, a
fiber-optic probe applies CPC to the ciliary process
under direct visualization on a monitor. ECP works
in the same manner as standard transscleral CPC,
destroying ciliary body cells and decreasing aqueous production. The main benefit is that there is less
collateral damage as the laser is applied directly and
not across surrounding tissues. This procedure can
also be combined with cataract surgery. Multiple
studies show a significant reduction in both IOP and
number of medications while maintaining a good
safety profile and low rate of hypotony or phthisis.
Another newer method to lower IOP is micropulse
CPC, performed transsclerally, and delivers power in
short bursts. The probe is held externally and angled
directly toward the center of the globe, and delivered
in a sweeping fashion along the limbus. The procedure seems simple on the surface, but if the probe
is held improperly or used without a coupling gel,
there will be a significant reduction in the delivery
of energy to the target tissue.3 The procedure can be
performed in-office or in the operating room using
the MP3 probe, held perpendicular to the sclera,
and delivered in a sweeping fashion approximately
1 to 2 mm posterior to the limbus. The benefits of
this procedure are that it creates low amounts of
inflammation and tissue destruction. Many studies
have demonstrated long-term efficacy of micropulse
CPC and Sarrafpour et al also demonstrated that the

“Old data suggest
that surgeons may
opt to use laser
trabeculoplasty both
earlier in the disease
process and more
often.”
– Michael C. Giovingo, MD

amount of IOP reduction increases when amplifyCanaloplasty devices feature gonioscopy-assisted
ing the power used for the treatment.4 Given these
transluminal trabeculotomy (GATT), a modified tradata, when performing a repeat treatment, Giovingo
beculotomy, in which a Prolene Polypropylene Suture
prefers using higher power settings.
(Johnson & Johnson) is inserted into
Iridex’s next probe iteration, the
the SC and ripped out into the AC to
Revision 2 Probe, was recently released.
create the trabeculotomy. The iTrack
It is much more ergonomic and has
(Ellex) is similar to GATT but also
◗ A number of
advanced ease of use. The manufacincludes an illuminated catheter to
procedures and
turer recommends 50 seconds per
ensure proper positioning of the device
devices are available
hemisphere instead of 80 to 120 secand improve safety. The Omni Surgito lower the IOP and
onds administered previously using
cal System (Sight Sciences) is capable
reduce the medication
the original MP3 probe. Long-term
of canaloplasty with viscodilation. It
burden for glaucoma
safety and efficacy data on the new
delivers a probe into the SC and vispatients.
probe are still being collected.
codilates as the device is withdrawn.
“Overall, these lasers can fill in
The surgeon can also perform a tramultiple gaps that exist in the glaubeculotomy simultaneously.
coma treatment landscape and in personal treatment
Transscleral devices may or may not be considered
algorithms,” he said.
MIGS. The current option includes the Xen Glaucoma
Implant (Allergan), made from a noninflammatory
M I N I M A L LY I N VA S I V E
gel, which creates an outflow path from the AC to
GL AUCOM A SURGER IES
the subconjunctival space. The procedure can be perBesides being minimally invasive, these surgeries
formed alone or with cataract surgery. The InnFocus
are characterized by short surgical times, rapid redevice (Santen Pharmaceutical) is another transscoveries and can be performed both at the same
cleral device that is placed externally into the AC.
time as cataract surgery or as standalone procedures.
Both of these devices have significant potential for
Minimally invasive glaucoma surgeries (MIGS) do
lower pressure because they are not limited by epia number of different jobs, such as remove/bypass
scleral venous pressure, but they carry many of the
the resistance, reform Schlemm’s canal (SC), shunt
same risks seen with other bleb-forming surgeries
aqueous to the suprachoroidal space, and have a
such as trabeculectomy.
blebless surgery that lowers IOP significantly as a
goal, Giovingo explained.
CONCLUSION
The trabecular bypass MIGS include the iStent
“Overall, there is a continuum for the MIGS proce(Glaukos Corporation), which is placed across the
dures,” Giovingo concluded. “The procedures that
trabecular meshwork (TM) and facilitates direct
are lower risk, the trabecular bypass and excision
aqueous drainage from the anterior chamber (AC)
procedures, are associated with less IOP lowering.
to SC. Injection of 2 iStents proved to be more effiThe canaloplasty and suprachoroidal procedures
cacious than 1 and resulted in the iStent Inject with
and the transscleral devices are considered higher
a more direct insertion method. The Hydrus Microrisk but have greater IOP-lowering capabilities.” ■
stent (Ivantis), also placed across the TM, has scaffolding extending into SC to facilitate a TM bypass,
REFERENCES
as well as stents open the canal distal to the bypass
1. Gazzard G, Konstantakopoulou E, Garway-Heath D, et
allowing for more flow.
al. Selective laser trabeculoplasty versus eye drops for
Trabecular excision MIGS include the Trabectome
first-line treatment of ocular hypertension and glaucoma
(MST) that cuts and cauterizes the TM to prevent
(LIGHT): a multicentre randomized controlled trial. Lancet.
scarring. The Kahook Dual Blade (New World Medi2019;393(10180):1505-1516. doi:10.1016/S0140cal), a single-use blade, makes dual parallel incisions
6736(18)32213-X
in the TM, thus forming a direct path for aqueous
2. Patel S, Kakouri A, Chaudhary S, et al. The effect of
flow from the AC to SC. Finally, Bent Ab-interno
various media and probe angles on the power output of
the Cyclo G6 Glaucoma Laser System. Lasers Med Sci.
Needle Goniectomy is a similar procedure that simPublished online July 18, 2020. doi:10.1007/s10103-020ply uses a bent 25 gauge needle to excise a strip of
03089-w
TM similarly to the Kahook Dual Blade (presented
3. Rantala E, Välimiäki J. Micropulse diode laser
at the 2019 American Glaucoma Society meeting by
trabeculoplasty --180-degree treatment. Acta Ophthalmol.
Thomas Shute, MD). Early results show promise, but
2012;90(5):441-444. doi:10.111/j.10.1111/j.1755no long-term data are available.
3768.2010.02026.x
Suprachoroidal MIGS devices include the CyPass
4. Sarrafpour S, Saleh D, Ayoub S, Radcliffe N. Micropulse
(Alcon), which was the only such device available
transscleral cyclophotocoagulation: a look at long-term
in the United States. The device performed well but
effectiveness and outcomes. Ophthalmol Glaucoma.
was discontinued because of decreased endothelial
2019;2(3):167-171. doi:10.1016/j.ogla.2019.02.002
cell counts in comparison with phacoemulsification
alone at 5 years. The iStent Supra, also from Glaukos
Corporation, is another suprachoroidal device but
MICHAEL C. GIOVINGO, MD
has not yet been approved for sale. Several similar
e: MCgiovingo@gmail.com
devices are still in development, but no suprachoroidal
Giovingo is a speaker for and receives research support from Iridex and receives research
devices are available for use within the United States.
support from Santen Pharmaceutical.
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IOLs offer great vision, low risk
profile for myopia
Phakic option provides hope to patients who are not candidates for laser vision correction
By Lynda Charters; Reviewed by Gregory D. Parkhurst, MD, FACS

MYOPIA IS A recognized global epidemic expected to affect almost half of the world’s population by 2050. High myopia is also increasing in the
United States and Canada and is projected to affect
an estimated 260 million individuals, representing
a fivefold increase in the 2 countries.
The currently widely used methods of myopia treatment and myopia correction—glasses, contacts,
or laser vision correction—are not
ideal for treating every person with
myopia because of thin or abnormal corneas, contact lens intolerance, or anisometropia, according
Parkhurst
to Gregory D. Parkhurst, MD, FACS,
the CEO of Parkhurst NuVision in San Antonio, Texas.
Patients who are not candidates for laser vision
correction may be the ones who can benefit most
from implantation of a phakic intraocular lens (IOL).
Parkhurst and colleagues conducted a retrospective study1 of phakic IOL implantation in military
personnel who received the Visian Implantable Collamer Lens (ICL) (STAAR Surgical), and in whom laser
vision correction was not ideal because of abnormal
topography, thin predicted residual bed, and/or dry
eye disease. In these patients, refractive predictability within 0.5 diopter with the ICL was seen in 90%
of eyes and 96% achieved 20/20 uncorrected vision,
he reported.
The objective results are good in a population with
abnormal corneas, so the obvious next question is
whether this technology should be limited to individuals who are not considered candidates for laser vision
correction. One study2 supported the idea that phakic
IOLs provide the best quality-of-life scores compared
with other refractive surgeries such as laser vision
correction. In addition, Parkhurst reported results
that showed night vision was superior in patients
with phakic IOLs compared with those who underwent wavefront-optimized LASIK even for moderate
levels of myopia.3
One advantage associated with phakic IOLs is a
relatively small learning curve to overcome for experienced anterior segment lens surgeons, and the fact
that the surgical technology is less expensive to access
than laser equipment that can cost several hundred
thousand dollars to acquire. All a surgeon really needs
is an operating microscope, a basic cataract set, and
a few special forceps to get started. In addition, the
postoperative care is very similar to that associated
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Image D shows the ICL is seen at the slit lamp. Images A, B, and C show the implantation of the ICL.
(Images courtesy of Gregory D. Parkhurst, MD, FACS)

with cataract and refractive lens surgery with the
important addition of monitoring the vault of the
phakic IOL, Parkhurst pointed out.
As with any surgical procedure (or nonsurgical
treatment of myopia), there are risks associated with
phakic IOL implantation. Endophthalmitis is associated with performance of any intraocular procedure,
and the rate associated with phakic IOL implantation
is 0.017% (1 in 6,000 cases). Postoperative intraocular pressure (IOP) spikes that require intervention

occur in 3.2%, and the risk of pupillary block after
implantation of the ICL is 0.7%, Parkhurst noted.
Development of cataracts is another risk associated with implantation of phakic IOLs. Seven reports
of 3 to 7 years of follow-up after phakic IOL implantation noted clinically relevant cataracts with incidence rates of less than 2%; 1 report cited a much
higher risk of cataracts in patients with very high
myopia and older age.
Continues on page 22 : Myopia
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SMARTPHONE
( Continued from page 1 )
petent fundus examination is often part of routine
clinical evaluation in family practice, the emergency
department, and inpatient wards,
and is a duty of care in many clinical situations. She added that there
has been a decrease in confidence
and use of ophthalmoscopy among
medical students and physicians.1,2
“It is a difficult skill to use a
direct
ophthalmoscope, and it is
Curtis
generally not well taught in medical schools,” said Curtis. “This [D-EYE] is a fairly
intuitive technology.”
In this study, a fundus photo matching program
was utilized to compare the performance of the D-EYE
with that of the DO. Students were randomized to
initiate the examination with the D-EYE or the DO.
The 2 cohorts studied over 2 consecutive years—one
had 26 students and the other had 18—were similar
in terms of mean age and gender distribution. Students were given 10 minutes to examine both eyes
of 1 patient, with 1 eye dilated and 1 not dilated.
They examined multiple patients during the study.
After the examination, students were asked to
match the patient’s optic nerve to the fundus photograph that was found in a 9-photo collage that had
been randomly generated. They could make multiple attempts and would receive a message under the
image telling them whether their choice was correct
or incorrect. If it was incorrect, they would receive
a message telling them to try again.
Students were asked to complete a form to indicate their perception of “ease of use” of the device

MYOPIA
( Continued from page 20 )

In contrast, endothelial cell loss over time has not
been a clinically significant problem with the ICL.
FUTURE OF ICLS
The future of phakic IOLs may include further
improvements in safety resulting from better ways
to size the ICL, Parkhurst said, as well as minor design modifications, diagnostics, and improvements
in the sizing nomograms.
“The sulcus distance is highly variable in eyes;
accommodation plays a role as do the shape and anterior lens rise of the human crystalline lens,” he said.
Future developments in the ICL platform include
the availability of presbyopia-correcting models. In
addition, development of a lens with a central fenestration used in Europe resulted in fewer IOP spikes and

The technology facilitates examining the optic nerve
and being able to distinguish whether its state of
health is grossly normal or grossly abnormal, Curtis emphasized.
“That is arguably the most clinically relevant outcome,” she said. “If you are going to send off [the
and their confidence in using the device. They were
patient] for referral or make an appropriate consult,
also asked to document the vertical cup-to-disc ratio
the thing you need to be able to do is to recognize
of each eye and to report whether the disc’s state of
whether or not this nerve needs to be looked at by
health overall was normal or abnormal.
an ophthalmologist.”
Curtis and colleagues found students using the
In the time of the coronavirus disease 2019 panDO needed more attempts (3.57 vs 2.69, P = .010) to
demic, the use of the smartphone and direct ophthalmatch the patient’s fundus to the cormoscope attachment lets clinicians be
rect photograph and needed more time
more physically distant from a patient
(197.00 vs 168.02 seconds, P = .043,
when performing the examination and
t test) to correctly choose the proper
adhere to infection-minded prevention.
◗ The technology
fundus photograph, when compared
“With the direct ophthalmoscope,
makes it possible to
to the D-EYE device. These results
you have to be very close to the patient
examine the optic
were discussed at the Canadian Ophto get a good view,” Curtis concluded.
nerve and distinguish
thalmological Society annual meeting
“In an infection-minded environment,
whether its state of
as part of a paper abstract presentayou may want a larger buffer between
health is normal or
tion, which won a third-prize award.
you and the patient. This [smartphone
abnormal.
“The difference was both statistically
and direct ophthalmoscope attachsignificant and clinically relevant,”
ment] is a good arm’s-length distance
said Curtis. “It took 30 seconds more to identify the
between you and the patient’s eye.” ■
correct nerve with the DO. Thirty seconds does not
seem like a lot, but in a busy ward or clinic, it does
REFERENCES
make a difference in efficiency. We found that there
1. Mackay DD, Garza PS, Bruce BB, Newman NJ, Biousse
was not only less time to match the optic nerve, but it
V. The demise of direct ophthalmoscopy: a modern
took them less matching [fewer attempts] and there
clinical challenge. Neurol Clin Pract. 2015;5(2):150-157.
was less guessing involved.”
doi:10.1212/CPJ.0000000000000115
The investigators observed no statistically signifi2. Gupta RR, Lam WC. Medical students’ self-confidence in
cant difference in the accuracy of estimating vertical
performing direct ophthalmoscopy in clinical training. Can
cup-to-disc ratio in either the right or the left eye,
J Ophthalmol. 2006;41(2):169-174. doi:10.1139/I06-004
which was the primary outcome of the study, using
D-EYE vs DO.
Medical students reported greater ease of use with
RACHEL CURTIS, MD
the D-EYE (6.40 vs 4.79, P < .001) as well as overall
p: 613-544-3400
confidence in the examination (5.65 vs 4.49, P = .003).
Curtis has no financial disclosures related to this content.

TAKE-HOME

no cataract development, possibly due to increased
flow of aqueous over the anterior lens epithelial cells.
An important consideration for Parkhurst, considering the good safety profile of the Visian ICL and
the demand for refractive surgery, is use of a phakic
IOL to preserve the cornea and lens for the future.
When the cornea is borderline, he explained, the
question that must be asked by surgeons is whether
they would rather implant a phakic IOL and leave
open all options for presbyopia and cataract correction, or potentially risk the integrity of the cornea
with the associated risk of corneal transplantation
or need for cross-linking. He often opts to implant
a phakic IOL.
“As surgeons we must help our patients balance
the risks, benefits, and alternatives of all options to
treat myopia,” Parkhurst concluded. “Modern phakic
IOLs offer high-quality vision, a low-risk profile, and
preserve the cornea and lens for the future and can
be an important tool for the comprehensive refractive surgeon.” ■
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Brief Summary
INDICATIONS AND USAGE

ZERVIATE (cetirizine ophthalmic solution) 0.24% is a histamine-1 (H1)
receptor antagonist indicated for treatment of ocular itching associated
with allergic conjunctivitis.

DOSAGE AND ADMINISTRATION

Recommended Dosing: Instill one drop of ZERVIATE in each
affected eye twice daily (approximately 8 hours apart). The single-use
containers are to be used immediately after opening and can be used
to dose both eyes. Discard the single-use container and any remaining
contents after administration. The single-use containers should be
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CONTRAINDICATIONS

None.

WARNINGS AND PRECAUTIONS
Contamination of Tip and Solution: As with any eye drop, care
should be taken not to touch the eyelids or surrounding areas with
the dropper tip of the bottle or tip of the single-use container to avoid
injury to the eye and to prevent contaminating the tip and solution.
Keep the multi-dose bottle closed when not in use. Discard the singleuse container after using in each eye.

Contact Lens Wear: Patients should be advised not to wear a
contact lens if their eye is red.

ZERVIATE should not be instilled while wearing contact lenses.
Remove contact lenses prior to instillation of ZERVIATE. The
preservative in ZERVIATE, benzalkonium chloride, may be absorbed
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administration of ZERVIATE.

ADVERSE REACTIONS
Clinical Trials Experience: Because clinical trials are conducted

under widely varying conditions, adverse reaction rates observed in
the clinical trial of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed
in practice.
In 7 clinical trials, patients with allergic conjunctivitis or those at risk of
developing allergic conjunctivitis received one drop of either cetirizine
(N=511) or vehicle (N=329) in one or both eyes. The most commonly
reported adverse reactions occurred in approximately 1%–7% of
patients treated with either ZERVIATE or vehicle. These reactions were
ocular hyperemia, instillation site pain, and visual acuity reduced.
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Risk Summary
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and 7400 times the maximum recommended human ophthalmic dose
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Lactation

Risk Summary
Cetirizine has been reported to be excreted in human breast milk
following oral administration. Multiple doses of oral dose cetirizine
(10 mg tablets once daily for 10 days) resulted in systemic levels (Mean
Cmax = 311 ng/mL) that were 100 times higher than the observed human
exposure (Mean Cmax = 3.1 ng/mL) following twice daily administration
of cetirizine ophthalmic solution 0.24% to both eyes for 1 week.
Comparable bioavailability has been found between the tablet and
syrup dosage forms. However, it is not known whether the systemic
absorption resulting from topical ocular administration of ZERVIATE
could produce detectable quantities in human breast milk.
There is no adequate information regarding the effects of cetirizine
on breastfed infants, or the effects on milk production to inform risk of
ZERVIATE to an infant during lactation. The developmental and health
benefits of breastfeeding should be considered along with the mother’s
clinical need for ZERVIATE and any potential adverse effects on the
breastfed child from ZERVIATE.

Pediatric Use: The safety and effectiveness of ZERVIATE has been
established in pediatric patients two years of age and older. Use of
ZERVIATE in these pediatric patients is supported by evidence from
adequate and well-controlled studies of ZERVIATE in pediatric and
adult patients.
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RETINAL TOXICITY
( Continued from page 1 )
and topical medications but also to remain alert
rather than a complete bull’s eye maculopathy. In
for new associations involving medications and
non-Asian patients, initial damage typically shows
possible retinal toxicity. Multimodal
a parafoveal distribution, whereas
imaging is very helpful in checking
Asian patients more often exhibit
for and documenting possible toxicity
a pericentral pattern of damage.
◗ Understanding
as well as in monitoring progression.”
As demonstrated in a case example presented by Mieler, worsenthe associations
MONITORING USE OF
ing can occur after the patient has
between medications
HYDROXYCHLOROQUINE
stopped the medication.
and retinal toxicity,
Hydroxychloroquine, and less com“It is important to recognize that
including risk factors
monly chloroquine, is widely used by
hydroxychloroquine and chloroand typical patterns,
rheumatologists and dermatologists to
quine bind to melanin and are
helps mitigate
treat a variety of autoimmune inflamstored in the eye where they can
the potential for
matory diseases. Other than the poremain indefinitely,” he said. “Toxpermanent vision loss.
tential for causing maculopathy and
icity can progress months and years
retinopathy, hydroxychloroquine has
after cessation of the medication.”
relatively few systemic adverse effects, Mieler said.
Mieler pointed out that the drugs are cleared by
The retinal toxicity associated with these drugs
both the liver and kidneys so that patients with
that is seen most often on fundus examination is
renal and/or hepatic impairment are at risk for
represented by pigment mottling and/or atrophy,
increased blood levels and retinal toxicity.
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Geriatric Use: No overall differences in safety or effectiveness have
been observed between elderly and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenicity
In a 2-year carcinogenicity study in rats, orally administered cetirizine
was not carcinogenic at dietary doses up to 20 mg/kg (approximately
550 times the MRHOD, on a mg/m2 basis). In a 2-year carcinogenicity
study in mice, cetirizine caused an increased incidence of benign
liver tumors in males at a dietary dose of 16 mg/kg (approximately
220 times the MRHOD, on a mg/m2 basis). No increase in the
incidence of liver tumors was observed in mice at a dietary dose of
4 mg/kg (approximately 55 times the MRHOD, on a mg/m2 basis).
The clinical significance of these findings during long-term use of
cetirizine is not known.
Mutagenesis
Cetirizine was not mutagenic in the Ames test or in an in vivo
micronucleus test in rats. Cetirizine was not clastogenic in the human
lymphocyte assay or the mouse lymphoma assay.
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Impairment of Fertility
In a fertility and general reproductive performance study in mice,
cetirizine did not impair fertility at an oral dose of 64 mg/kg
(approximately 875 times the MRHOD, on a mg/m2 basis).

PATIENT COUNSELING INFORMATION
Risk of Contamination: Advise patients not to touch dropper tip to

Stimulus: III, Red
Background: 31.5 ASB
Strategy: Full Threshold

Threshold Graytone

Fovea: 26 dB

eyelids or surrounding areas, as this may contaminate the dropper
tip and ophthalmic solution. Advise patients to keep the bottle closed
when not in use. Advise patients to discard single-use containers after
each use.

Concomitant Use of Contact Lenses: Advise patients not to wear
contact lenses if their eyes are red. Advise patients that ZERVIATE
should not be used to treat contact lens–related irritation. Advise
patients to remove contact lenses prior to instillation of ZERVIATE. The
preservative in ZERVIATE solution, benzalkonium chloride, may be
absorbed by soft contact lenses. Lenses may be reinserted 10 minutes
following administration of ZERVIATE.
Administration: Advise patients that the solution from one single-use
container is to be used immediately after opening. Advise patients
that the single-use container can be used to dose both eyes. Discard
the single-use container and remaining contents immediately after
administration.

Storage of Single-use Containers:

Instruct patients to store single-use containers in the original foil pouch
until ready to use.

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

The color photo, fundus autofluorescence, SD-OCT, and HVF 10-2 show a patient exhibiting features of
hydroxychloroquine toxicity after only 3 years of usage (at a high dose exceeding 8 mg/kg/day.
(Image courtesy of William F. Mieler, MD)
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“Pre-existing maculopathy and concurrent tamoxifen usage may also increase the risk for retinal toxicity with chloroquine and hydroxychloroquine,”
he noted.
Adherence to medication dosing recommendations and monitoring with baseline and follow-up
multimodal imaging are key elements for preventing irreversible vision loss from the drug-induced
retinal toxicity. As noted in the most recent AAOsupported recommendations on screening for chloroquine and hydroxychloroquine retinopathy,1 the
risk of toxicity is less than 2% at 5 years among
patients treated with hydroxychloroquine 5 mg/kg
or less, but it increases to greater than 20% at 20
years. Therefore, it is recommended that the daily
dosage of hydroxychloroquine be kept to less than
5.0 mg/kg real weight (< 2.3 mg/kg chloroquine).
In addition, the daily dose should not exceed 400
mg and ideally should be just 200 mg.
“Most reports of toxicity have occurred in patients
on medication for greater than 7 years or having
received a total dose of at least 460 g,” Mieler said.
“High dosages hasten the accumulation of drug
and may enhance the degree of tissue damage.
At a daily dose of 400 mg/day, the 460 g cumulative dose would be reached prior to 5 years, which
explains the current recommendation to begin annual
screening after 5 years.”
MON I T OR ING PAT IEN T S
Monitoring for retinopathy/maculopathy in patients
being treated with hydroxychloroquine/chloroquine
aims to detect abnormalities prior to the development of irreversible damage and visual loss. It therefore begins with a complete baseline ophthalmologic examination, including imaging with fundus
photography, spectral-domain OCT (SD-OCT), and
an automated Humphrey threshold visual field with
white 10-2 pattern.
Annual screenings for drug-related toxicity beginning after 5 years should include automated perimetry (generally a Humphrey 10-2 visual field) and
SD OCT as the primary tools. A combination of
results of multiple tests provides the best monitoring because a single screening test, such as SD
OCT, may be normal even when a parafoveal ring
abnormality might be seen on the visual field,
Mieler noted.
“Even subtle changes in the visual field need to
be taken seriously. If any abnormalities are seen,
SD OCT, fundus autofluorescence, or multifocal
electroretinogram should be performed as these
tests may be more sensitive than the visual field,”
he said.
Mieler added that microperimetry also may be
considered, although its role for detecting chloroquine/hydroxychloroquine retinopathy is not fully
known. In addition, the test is not uniformly available in all retina specialists’ offices. The utility
of OCT angiography is currently being evaluated.
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PENTOSAN POLYSULFATE SODIUM

The color
photograph
and a fundus
autofluorescence
show a typical
patient with
pentosan
polysulfate sodium
toxicity
(Images courtesy of
William F. Mieler, MD)

PPS is indicated to treat symptoms of interstitial
cystitis, and it is also utilized in the prevention
and/or treatment of thrombi and as a disease-modifying drug for osteoarthritis. It was approved for
marketing in the United States in 1996.
A preliminary report providing evidence of ocular toxicity associated with its use was published
in 2018.2 A more recent paper provided corroborating evidence and reported a prevalence of 20%
in a cohort of 50 patients who had been previously
treated with or were currently receiving PPS.3
“Available evidence shows treatment with this
drug can cause profound central macular pigmentary change, although the long-term impact is still
being investigated,” Mieler said.
PPS binds to epithelial cells, including the retinal
pigment epithelial cells in the eye. Risk of maculopathy with PPS is related to duration of therapy,
daily dose, and total cumulative dose. It generally
takes more than 10 years of exposure to the drug
to see ocular abnormalities.
CONCLUSIONS
Affected patients typically present with central vision impairment and are found on examination to
have macular pigment mottling and excrescences on

Bruch’s membrane. Anatomic appearance on OCT is
generally normal or minimally affected.■
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Neurotrophic keratitis
is a degenerative disease
that warrants immediate
1
attention
OXERVATE is the first FDA-approved
pharmacologic treatment that targets the
root pathogenesis of neurotrophic keratitis (NK)2
Cenegermin-bkbj, the active ingredient in FDA-approved
OXERVATE, is structurally identical to the human nerve growth
factor (NGF) protein made in ocular tissues.3
Endogenous NGF is a protein involved in the differentiation
and maintenance of neurons and is believed to support corneal
integrity through three mechanisms (in preclinical models):
corneal innervation, tear secretion, and epithelial cell growth.3-5

In clinical studies, with a single 8-week
course of therapy:

• Up to 72% of patients with NK achieved complete corneal healing*†2
• 80% of patients who achieved complete corneal healing remained
completely healed at 1 year (REPARO trial)6
OXERVATE is a recombinant human nerve growth factor
indicated for the treatment of neurotrophic keratitis.

Important Safety Information
WARNINGS AND PRECAUTIONS
Patients should remove contact lenses before applying OXERVATE
and wait 15 minutes after instillation of the dose before reinsertion.
ADVERSE REACTIONS
The most common adverse reaction in clinical trials that occurred
more frequently with OXERVATE was eye pain (16% of patients).
Other adverse reactions included corneal deposits, foreign body sensation,
ocular hyperemia, ocular inﬂammation, and increase
in tears (1%-10% of patients).
Please see additional Important Safety Information on accompanying page
and full Prescribing Information, including patient information,
at OXERVATE.com/prescribing-information.
You may report side effects to FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch. You may also report side effects
to Dompé at 1-833-366-7387 or Usmedinfo@dompe.com.

TREAT NK TODAY
OXERVATE.com/HCP

*Study NGF0212 (REPARO): 52 patients per group; European patients with NK in one eye;
72% of patients completely healed; key ﬁndings were after 8 weeks of treatment; 6 times
daily; vehicle response rate 33.3%.2 Study NGF0214: 24 patients per group; US patients
with NK in one or both eyes; 65.2% completely healed; vehicle response rate 16.7%2,7
†Complete corneal healing was defined as the absence of staining of the corneal lesion
and no persistent staining in the rest of the cornea after 8 weeks of OXERVATE treatment.2
References: 1. Sacchetti M, Lambiase A. Diagnosis and management of neurotrophic keratitis. Clin Ophthalmol. 2014;8:571-579. 2. OXERVATE (cenegermin-bkbj)
ophthalmic solution 0.002% (20 mcg/mL) [US package insert]. Boston, MA: Dompé U.S. Inc.; 2019. 3. Voelker R. New drug treats rare, debilitating neurotrophic keratitis.
JAMA. 2018;320:1309. 4. Mastropasqua L, Massaro-Giordano G, Nubile M, Sacchetti M. Understanding the pathogenesis of neurotrophic keratitis: the role of corneal
nerves. J Cell Physiol. 2017;232:717-724. 5. Muzi S, Colafrancesco V, Sornelli F, et al. Nerve growth factor in the developing and adult lacrimal glands of rat with and
without inherited retinitis pigmentosa. Cornea. 2010;29:1163-1168. 6. Data on ﬁle. Dompé U.S. Inc.; 2021. NGF0212. 7. Pﬂugfelder SC, Massaro-Giordano M, Perez VL,
Hamrah P, Deng SX, Espandar L, et al. Topical recombinant human nerve growth factor (cenegermin) for neurotrophic keratopathy. Ophthalmology. 2020;127:14-26.

© 2021 Dompé U.S. Inc.
All rights reserved.
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Brief Summary of Safety
Consult the full Prescribing Information for complete
product information.

INDICATIONS AND USAGE
OXERVATE™ (cenegermin-bkbj) ophthalmic solution 0.002%
is indicated for the treatment of neurotrophic keratitis.
DOSAGE AND ADMINISTRATION
Contact lenses should be removed before applying
OXERVATE and may be reinserted 15 minutes after
administration.
If a dose is missed, treatment should be continued as
normal, at the next scheduled administration.
If more than one topical ophthalmic product is being used,
administer the eye drops at least 15 minutes apart to avoid
diluting products. Administer OXERVATE 15 minutes prior
to using any eye ointment, gel or other viscous eye drops.
Recommended Dosage and Dose Administration
Instill one drop of OXERVATE in the affected eye(s), 6 times
a day at 2-hour intervals for eight weeks.
ADVERSE REACTIONS
Clinical Studies Experience Because clinical studies are
conducted under widely varying conditions, adverse reaction
rates observed in the clinical studies of a drug cannot be
directly compared to rates in the clinical studies of another
drug and may not reflect the rates observed in practice.
In two clinical trials of patients with neurotrophic keratitis,
a total of 101 patients received cenegermin-bkbj eye
drops at 20 mcg/mL at a frequency of 6 times daily in the
affected eye(s) for a duration of 8 weeks. The mean age of
the population was 61 to 65 years of age (18 to 95). The
majority of the treated patients were female (61%). The most
common adverse reaction was eye pain following instillation
which was reported in approximately 16% of patients. Other
adverse reactions occurring in 1-10% of OXERVATE patients
and more frequently than in the vehicle-treated patients
included corneal deposits, foreign body sensation, ocular
hyperemia, ocular inflammation and tearing.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary There are no data from the use of OXERVATE
in pregnant women to inform any drug associated risks.
Administration of cenegermin-bkbj to pregnant rats or
rabbits during the period of organogenesis did not produce
adverse fetal effects at clinically relevant doses. In a
pre- and postnatal development study, administration of
cenegermin-bkbj to pregnant rats throughout gestation and
lactation did not produce adverse effects in offspring at
clinically relevant doses.
Animal Data
In embryofetal development studies, daily subcutaneous
administration of cenegermin-bkbj to pregnant rats and
rabbits throughout the period of organogenesis produced
a slight increase in post-implantation loss at doses greater
than or equal to 42 mcg/kg/day (267 times the MRHOD).
A no observed adverse effect level (NOAEL) was not
established for post-implantation loss in either species.

In rats, hydrocephaly and ureter anomalies were each
observed in one fetus at 267 mcg/kg/day (1709 times
the MRHOD). In rabbits, cardiovascular malformations,
including ventricular and atrial septal defects, enlarged
heart and aortic arch dilation were each observed in one
fetus at 83 mcg/kg/day (534 times the MRHOD). No fetal
malformations were observed in rats and rabbits at doses
of 133 mcg/kg/day and 42 mcg/kg/day, respectively. In a
pre- and postnatal development study, daily subcutaneous
administration of cenegermin-bkbj to pregnant rats during
the period of organogenesis and lactation did not affect
parturition and was not associated with adverse toxicity in
offspring at doses up to 267 mcg/kg/day. In parental rats
and rabbits, an immunogenic response to cenegermin-bkbj
was observed. Given that cenegermin-bkbj is a heterologous
protein in animals, this response may not be relevant to
humans.
Lactation
There are no data on the presence of OXERVATE in human
milk, the effects on 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 OXERVATE, and any potential adverse
effects on the breastfed infant from OXERVATE.
Pediatric Use
The safety and effectiveness of OXERVATE have been
established in the pediatric population. Use of OXERVATE in
this population is supported by evidence from adequate and
well-controlled trials of OXERVATE in adults with additional
safety data in pediatric patients from 2 years of age and
older [see Clinical Studies (14)].
Geriatric Use
Of the total number of subjects in clinical studies of
OXERVATE, 43.5 % were 65 years old and over. No overall
differences in safety or effectiveness were observed
between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis and Mutagenesis Animal studies have
not been conducted to determine the carcinogenic
and mutagenic potential of cenegermin-bkbj.
Impairment of fertility Daily subcutaneous administration
of cenegermin-bkbj to male and female rats for at least
14 days prior to mating, and at least 18 days post-coitum
had no effect on fertility parameters in male or female
rats at doses up to 267 mcg/kg/day (1709 times the
MRHOD). In general toxicology studies, subcutaneous and
ocular administration of cenegermin-bkbj in females was
associated with ovarian findings including persistent estrus,
ovarian follicular cysts, atrophy/reduction of corpora lutea,
and changes in ovarian weight at doses greater than or
equal to 19 mcg/kg/day (119 times the MRHOD).
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veitis is an umbrella term for intraocular
inflammation related to a variety of causes.1,2
Based on the primary site of inflammation,
uveitis is classified as anterior (primarily
affecting the iris and ciliary body), intermediate (involving the vitreous humor), posterior (affecting the optic
nerve, retina, and/or choroid), or panuveitis.3 Given the
potential reach of this inflammatory process, uveitis is a
leading cause of blindness. The diverse etiologies underlying this condition can make management challenging
for ophthalmologists.1,2,4 Here are 3 things that eye care
clinicians should know about treating noninfectious
uveitis.

1

Be ready to manage
noninfectious uveitis as
part of a team.

Noninfectious uveitis is frequently associated with autoimmune disease.3 Juvenile idiopathic arthritis, most often associated with anterior uveitis, affects
at least 10% of patients with uveitis. Psoriatic arthritis,
associated with anterior or intermediate disease, affects
an estimated 7% of patients with uveitis. An estimated
20% of patients with sarcoidosis develop eye disease.3

SYSTEMIC
DISEASE

Juvenile idiopathic
arthritis

MOST COMMONLY
ASSOCIATED UVEITIS3
Anterior

Psoriatic arthritis

Anterior/intermediate

Sarcoidosis

Anterior/intermediate/
panuveitis

Behçet disease

Posterior/panuveitis

These and other systemic diseases may first present to
ophthalmologists as noninfectious uveitis, and clinicians
may be able to identify a potential underlying disorder
from findings on examination, such as granulomatous
anterior uveitis suggestive of sarcoidosis.5 Following a
diagnosis of noninfectious uveitis, patients may require
referral to other clinicians, such as a uveitis specialist,
rheumatologist, or hematologist, for prompt identification and treatment of related disease.

2

Indicators suggest therapy
beyond corticosteroids.

The goals of treating noninfectious
uveitis are to reduce inflammation
and induce remission in order to avoid multiple ocular
complications and vision loss.3 Corticosteroids remain
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an important treatment for uveitis, in the form of topical
drops (particularly appropriate in anterior uveitis);
periocular injections; intravitreal injections or implants;
or oral or intravenous systemic administrations.6 Possible
adverse effects of corticosteroids include ocular surface
toxicity related to preservatives in drops; cataract and
increased intraocular pressure with local therapy; and
hyperglycemia, osteoporosis, adrenal insufficiency, and
other familiar complications of long-term systemic
corticosteroids.6

Guidelines for
Noncorticosteroid Systemic
Immunomodulatory Therapy8

Acute, sight-threatening disease
Chronic inflammation
Posterior or macular involvement
Failure to respond to periocular steroid
injections
Active uveitis on sufficient prednisone, or
steroid intolerance
Visual acuity worse than 20/100
Increase in vitreous haze to Grade 2
or higher (based on the National Eye
Institute/SUN scale)

ɋ
ɋ
ɋ
ɋ
ɋ
ɋ
ɋ

An injectable adrenocorticotropic hormone gel,
which acts on the hypothalamic-pituitary-adrenal axis to
stimulate steroidogenesis and may have other anti-inflammatory effects, is also approved for patients with

“An important goal for any therapeutic approach that we do for
our patients with uveitis would be no tolerance for any degree of
inflammation to avoid cumulative damage.”

—Quan Dong Nguyen, MD, MSc, FAAO, FARVO

ophthalmic inflammatory processes.2,7 Adverse events
related to the therapy are similar to those seen with corticosteroids.
Guidance from the international FOCUS initiative
(shown at left) provides indications for the use of noncorticosteroid systemic immunomodulatory therapy in
adult noninfectious uveitis.8

3

More biologics are being
studied for uveitis.

Biologic therapies are generally used
after patients have progressed through
topical and systemic corticosteroids and immunomodulators such as methotrexate, azathioprine, cyclosporine,
and tacrolimus.3
The tumor necrosis factor (TNF)-α inhibitor adalimumab received FDA approval in 2016 for treating
noninfectious intermediate, posterior, and panuveitis.9
The approval was based on two phase 3 trials that
showed a lower risk of uveitic flare or visual acuity loss
when corticosteroids were withdrawn in patients with
inactive disease, and longer time to uveitic flare without
glucocorticoids in patients with active disease.10,11
TNF-α plays a critical role in ocular inflammation
and tissue damage; patients with Behçet disease-related uveitis have shown higher levels of the cytokine
during active disease versus remission.1 TNF inhibition,

including the off-label use of infliximab, is widely used as
first-line biologic therapy. However, etanercept, approved
for rheumatologic conditions including psoriatic arthritis
and ankylosing spondylitis, has been associated with
ocular inflammation.1,12
Interleukin (IL)-6 is involved in both uveitis and
complications such as macular edema; higher levels have
been identified in the aqueous humor of patients with
idiopathic uveitis, HLA–B27-mediated uveitis, and other
forms of uveitis.12 In the non-placebo-controlled, phase
2 STOP-Uveitis trial, monthly infusions of tocilizumab,
an anti–IL-6 receptor therapy, were associated with improved best-corrected visual acuity and reduction in central macular thickness at 6 months.13 The study included
patients with noninfectious intermediate, posterior, or
panuveitis, and the most common ocular adverse event
was increased intraocular pressure.
In the phase 2 SATURN trial, the anti–IL-6Rα therapy sarilumab, given every other week for 16 weeks, was
associated with a trend toward better 2-step or greater
reduction in vitreous haze or reduction of daily corticosteroid use to less than 10 mg compared with the placebo
group.14 The most common ocular adverse events were
worsening uveitis and retinal infiltrates.
Additional clinical trials investigating biologics
and other pharmacologic agents targeting cytokines
such as IL-17 or inflammatory pathways such as mTOR
(mammalian target of rapamycin), are currently being
conducted.
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1. Gaggiano C, Sota J, Gentileschi S, et al. The current status of biological treatment for uveitis. Expert Rev Clin Immunol. 2020;16(8):787-811. doi:
10.1080/1744666X.2020.1798230
2. Hassan M, Karkhur S, Bae JH, et al. New therapies in development for the management of non-infectious uveitis: a review. Clin Exp
Ophthalmol. 2019;47(3):396-417. doi:10.1111/ceo.13511
3. Rosenbaum JT, Bodaghi B, Couto C, et al. New observations and emerging ideas in diagnosis and management of non-infectious uveitis: a
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1 Adalimumab and infliximab are monoclonal antibodies that inhibit inflammation by binding to which of the following?
A. Interleukin (IL)-2
B. Janus kinase

C. IL-6
D. Tumor necrosis factor-α

2 A 14-year-old boy presents for his first ophthalmologic examination because of blurry vision in both eyes. He was diagnosed with oligoarticular juvenile
idiopathic arthritis about 8 years ago. His ocular examination includes a slit lamp exam, measurement of intraocular pressure, and visual acuity testing.
What is the most likely condition that may be found in this patient?
A. Chronic bilateral anterior uveitis
B. Chronic bilateral intermediate uveitis

C. Chronic bilateral posterior uveitis
D. Chronic bilateral panuveitis

To learn more about this topic and access case-based
discussions on uveitis management, go to
gotoper.com/online-cme-activities/medical-crossfire/mxf-niu20
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Visualization with en face OCT
offers value for ophthalmologists
Technology helps physicians understand normal and abnormal macular anatomy
By Cheryl Guttman Krader, BS Pharm; Reviewed by David Sarraf, MD

EN FACE OCT is an effective tool that is providing insights into macular anatomy and various
macular disorders, according to David Sarraf, MD,
who discussed the topic at the American Academy
of Ophthalmology 2020 virtual meeting.
Sarraf, a clinical professor of ophthalmology at the Stein Eye Institute at UCLA in Los Angeles, California, reviewed the principles of
en face OCT and how this imaging
modality has led to an increased
understanding of macular anatomy
and disease. He described various
Sarraf
studies that have applied en face
OCT to gain insight into the pathoanatomy of the
fovea and to more precisely characterize various
macular disorders, including dissociated optic nerve
fiber layer (DONFL), paracentral acute middle maculopathy (PAMM), multiple evanescent white dot
syndrome (MEWDS), and type 1 macular
neovascularization and geographic atrophy.
According to Sarraf, en face OCT acquires
a dense volume of cross-sectional B scan data
projected onto an en face (coronal) plane.
It can display binary reflectivity over a flat
fundus view and is capable of providing segmentation at a given level.
“There are many advantages of en face
OCT because it can display the interrelationship and pattern of hyper- and hyporeflective
OCT lesions over a fundus view with depthresolved segmentation capability,” he said.

by Navajas et al described this application in eyes
severity referred to as the ischemic cascade.”
that had undergone epiretinal membrane peeling and
Illustrating his point, Sarraf showed en face OCT
reported that the dimples increased progressively in
images from an eye with cilioretinal artery occlusion
number 1 month after the surgery
that displayed a perivenular pattern
and reached a plateau at 6 months.
of PAMM that were remarkable for
“The findings are consistent with
the presence of fern-like, hyperre◗ En face OCT has
the idea that peeling of the inner limflective lesions precisely colocalizadvantages that
iting membrane avulses Müller cell
ing with the veins but sparing artermake it very useful
endfeet,” Sarraf said. “Because of posties. Then he presented a sequence
for characterizing
operative edema in the nerve fiber
of images from the same patient
macular anatomy and
layer, however, the dimples are not
obtained over a 12-hour period that
pathologic features
fully appreciated for several months
showed progression from the periof various macular
after the surgery until there is resovenular fern-like pattern to a diffuse
disorders.
lution of the edema and nerve fiber
globular PAMM pattern, indicating
layer thickening.”
progression of the infarction typical
Insight into the varying patterns
of the ischemic cascade.
of PAMM lesions is another benefit of the applicaSerial imaging with en face OCT in eyes with
tion of en face OCT.
MEWDS has also demonstrated temporal changes
“PAMM is defined by hyperreflective bands in
in the spots and dots characteristic of this entity.
With en face OCT, the smaller hyperreflective dots in the outer nuclear layer align with
and overlie the larger hyporeflective spots
that correspond to loss of the ellipsoid zone.
Successive images from an eye with MEWDS
showed that the spots resolve first and the
dots second, Sarraf said.
Another area where en face OCT may be
a useful clinical tool is with identifying and
monitoring progression of geographic atrophy in eyes with dry age-related macular
degeneration (AMD) and in eyes with type
1 neovascularization. Representative en face
OCT images from a patient with type 1 neovascularization and AMD showed a progressive area of atrophy colocalized outside the
area of neovascularization, which was identified with OCT angiography.
“These findings have been attributed to
recapitulation of the choriocapillaris by the
type 1 neovascular lesion that may sustain
the retinal pigment epithelium and photoreceptors and protect these layers from atrophy,” Sarraf concluded. ■

TAKE-HOME

CLINICAL EX AMPLES
Compared with cross-sectional OCT, the en
face technique greatly enables detection of
superficial hyperreflective dots within the
fovea. Sarraf and his colleagues took advantage of this capability to quantify these dots
in a cohort of eyes and found an age-related
increase in their number.
“We believe that these hyperreflective
dots may represent the same entity as the
white dot fovea seminally described in 1997 OCT images show an eye with cilioretinal artery occlusion that displays a
by Yokotsuka, Kishi et al using scanning perivenular pattern of PAMM. (Image courtesy of David Sarraf, MD)
electronic microscopy,” he said. “These dots
are believed to represent activated Müller glial cells
the middle retina that may represent infarction of
breaking through the inner limiting membrane.”
the inner nuclear layer,” Sarraf said. “With en face
En face OCT has also been used to characterize the
OCT, we can appreciate different patterns of PAMM
inner retinal dimples of DONFL. A paper authored
lesions that may reflect the progression of ischemic
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HP-B-CD: AMD therapy with
cholesterol-lowering capabilities
Investigators set out to determine if treatment crosses blood-retina barrier
By Lynda Charters; Reviewed by Irina A. Pikuleva, PhD

A

potential new treatment for age-related
macular degeneration (AMD) may be
2-hydropropyl-ß-cyclodextrin (HP-ßCD), which, evidence suggests, can
lower retinal cholesterol. The earliest
manifestation of AMD in the macula
is deposition of drusen, cholesterolrich, pale yellowish formations that can progress
to either dry or wet AMD.
The rationale for testing HP-ß-CD was clear.
Irina A. Pikuleva, PhD, and colleagues have focused
their research on cholesterol and off-label use of
previously approved products to lower retinal cholesterol. HP-ß-CD is one such compound, she said,
that is shaped like a hollow, truncated cone with
a lipophilic inner surface and a hydrophilic outer
surface. This structure allows HP-ß-CD to encapsulate hydrophobic medications and form watersoluble inclusion complexes. HP-ß-CD received FDA
approval as a vehicle for drug delivery.
“However, we also know that HP-ß-CD can lower
cholesterol in different tissues,” said Pikuleva, professor and vice chairwoman, Department of Ophthalmology and Visual Sciences, director, Visual
Sciences Research Center, and Carl F. Asseff Professor of Ophthalmology at Case Western Reserve
University in Cleveland, Ohio.
HP-ß-CD has been tested in 2 clinical trials for
its off-label cholesterol-lowering capabilities in children with Niemann-Pick disease type C1.

INVESTIGATION:
4 IMPORTANT POINTS
Pikuleva and colleagues are now testing HP-ß-CD
in mice with normal retinal cholesterol and genetically altered mice with increased retinal cholesterol. The investigators set out to determine whether
HP-ß-CD crosses the blood-retina barrier, the best
method of HP-ß-CD delivery and the dose, the HPß-CD cholesterol-lowering effects, and the mechanism by which cholesterol is lowered.
FEASIBILITY. When the investigators injected the
2 groups of mice with HP-ß-CD—normal HP-ß-CD
in the normal mice and HP-ß-CD that fluoresced in
the mice with high retinal cholesterol—they found
that about 30 minutes after the injections, the HPß-CD was seen in the retinal blood vessels in both
groups of mice. Two hours after injections, the HPß-CD diffused from the retinal blood vessels into
the retina; by 8 hours, the HP-ß-CD was washed
out of the retina, she reported.
DOSING AND EFFECT. The investigators then first
tested oral gavage at a dose of 1.6 mg/kg of body
weight for delivery of the HP-ß-CD to the retina.
They measured the retinal cholesterol in both mice
groups. They saw that, even with normal cholesterol,
the cholesterol level could be reduced by HP-ß-CD.
They also evaluated the effect of increasing subcutaneous doses of HP-ß-CD for twice a week and
3 times a week for 29 days or 14 days, respectively.
“Even with this delivery route, we saw a decrease in

the retinal cholesterol in treated vessels. But when
we compared the extent of the cholesterol decrease,
we found it to be smaller than that achieved with
oral gavage,” Pikuleva said.
MECHANISM. The investigators, who published their
findings in the British Journal of Pharmacology,1
tested the expression of several cholesterol-related
genes and they measured the protein levels in the
retina. They found that in both animal models the
evidence indicated that HP-ß-CD is taken up by the
cells, combined with cholesterol, and effluxed from
the cells. HP-ß-CD also can extract cholesterol from
the plasma membranes that form the cell surface.
“Based on our studies, HP-ß-CD should be further considered as a potential therapeutic for AMD,”
Pikuleva concluded. ■
REFERENCE
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in wild-type and Cyp27a1-/-Cyp46a1-/- mice with deficiency
in the oxysterol production. Br J Pharmacol. Published
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Study targets
strategies for CI-DME

WHAT’S TRENDING

Protocol V delves into observation of disease

1

See what the ophthalmic community is reading
on OphthalmologyTimes.com

By Cheryl Guttman Krader, BS Pharm; Reviewed by Carl W. Baker, MD

A POST HOC analysis of data from
Diabetic Retinopathy Clinical Research
(DRCR) Retina Network Protocol V provides insight on outcomes when eyes with
center-involved diabetic macular edema
(CI-DME) and good visual acuity are managed with initial observation and treated with
anti-VEGF therapy only if vision worsens.
The findings were reported in a paper
published in JAMA Ophthalmology1 and reviewed
by Carl W. Baker, MD, at
the American Academy
of Ophthalmology’s 2020
virtual meeting.
Protocol V randomly
Baker
assigned eyes with CIDME and visual acuity (VA) 20/25 to initial
management with intravitreal aflibercept
(Eylea), focal grid laser, or observation.
Eyes in the laser and observation arms
were to receive aflibercept only if they
had a decrease in VA meeting protocolspecified criteria.
At the end of the 2-year study, mean

VA was 20/20 in the 3 randomly assigned
arms. Among the 236 eyes initially randomly assigned to observation, two-thirds
did not require anti-VEGF therapy. Within
the latter subgroup, median VA at 2 years
was also 20/20, and 31% had spontaneous resolution of their DME. Eyes in the
observation group requiring aflibercept still
achieved good vision at 2 years.
Analyses done to identify baseline characteristics associated with receipt of treatment for DME after initial observation identified 3 factors that related to DME severity in the study eye, retinopathy severity
in the study eye, and need for treatment
of DME in the fellow eye.
“Based on the primary end point results
from Protocol V that showed no difference
in vision outcomes between eyes treated
initially with aflibercept and those with
treatment withheld until vision worsened,
many clinicians and patients might choose
initial observation for eyes with CI-DME
and good visual acuity,” said Baker, who is
Continues on page 36 : CI-DME
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(FIGURE 1) Investigators studied options for
center-involved diabetic macular edema. (Image
courtesy of Carl W. Baker, MD)
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in private practice at the Hilton Head Retina Institute in Hilton Head, South Carolina.

aflibercept among eyes managed initially with observation looked at nine baseline variables, of which
three were found to be significant. The strongest
risk factor was having a nonstudy eye that was
receiving or was planned to receive treatment for
DME within 4 months of study enrollment.
A total of 92 eyes were in this subgroup, and
they had a 2.55-fold greater likelihood of needing
aflibercept in the study eye compared with eyes
that were not receiving binocular treatment for
DME (P<.001).

PR ACTICA L GUIDA NCE
Baker added that the post hoc analysis provides
more practical guidance for clinicians.
“The 3 risk-related baseline factors identified by
this analysis—higher levels of retinopathy, DME
BASELINE FACTORS
requiring treatment in the fellow eye, and greater
Eyes with a baseline diabetic retinopathy severity
OCT [optical coherence tomograscore ≥ 47 (moderate severe nonphy] thickness—are associated with
proliferative diabetic retinopathy
a potential need for injections,” he
or worse) (n = 80) had a 2.22-fold
pointed out. “It can be useful when
increased risk of receiving afliber◗ In the DRCR
clinicians are deciding what treatcept compared with eyes entering
Retina Network
ment strategy may be the best option
the study with less severe diabetic
Protocol V, which
for their DME patients with good
retinopathy (P < .001).
studied management
vision.”
An analysis of the impact of basestrategies for eyes with
Follow-up in Protocol V for eyes
line CST showed that eyes with a
center-involved DME
in the observation arm began with
Zeiss-Stratus equivalent ≥300 µm
and good visual acuity,
visits at 8 and 16 weeks and conwere approximately twice as likely
the majority of eyes
tinued at 16-week intervals unless
as eyes with less thickening to need
randomly assigned
VA declined. Treatment with afliberaflibercept (P <.003)
to initial observation
cept was initiated if electronic Early
Baseline factors not associated with
completed the 2-year
Treatment Diabetic Retinopathy Study
receipt of aflibercept among the eyes
study without needing
(E-ETDRS) VA decreased by ≥10 letinitially managed with observation
anti-VEGF therapy
ters from baseline at any visit or by
were gender, age, race/ethnicity, glyfor vision loss and
5 to 9 letters at two consecutive viscated hemoglobin A1C (HbA1c), and
nearly one-third
its 4 weeks apart.
VA prior to DME treatment.
had spontaneous
For eyes showing a 5- to 9-letter
resolution of DME.
loss at one visit that was not sustained
CONCLUSIONS
at the follow-up visit, the follow-up
Baker outlined several limitations of
interval was decreased to every 8
the analyses. He noted that because
weeks if central subfield thickness (CST) worsened
they were conducted post hoc and multiple characby ≥10% from the preceding visit or exceeded 400
teristics were evaluated, some of the associations
µm. If the eye still did not meet the VA criteria for
between baseline features and receipt of aflibercept
initiating aflibercept, the follow-up interval was
could have been identified due to chance.
doubled to the previous schedule if CST was staIn addition, treatment decisions were guided
ble or improved and halved again if the CST had
by VA obtained from E-ETDRS testing following
worsened.
protocol refraction, which could differ from VA
Baker reported that with following of this DRCR
measurements taken in clinical settings. Finally,
algorithm, two-thirds of the observation group never
the analysis does not provide information on the
required injections over 2 years and the mean vision
group initially treated with laser. ■
was the same as that of eyes that were initially
treated with aflibercept.
REFERENCE
“Even in the eyes that had worsening vision
1. Glassman AR, Baker CW, Beaulieu WT, et al. Assessment
to the point of requiring aflibercept injections,
of the DRCR Retina Network approach to management
the median visual acuity was 20/25 at the 2-year
with initial observation for eyes with center-involved
end point of the study,” Baker said. “These eyes
diabetic macular edema and good visual acuity: a
required fewer injections over the 2-year course
secondary analysis of a randomized clinical trial.
of the study than the group initially randomized
JAMA Ophthalmol. 2020;138(4):341-349. doi:10.1001/
jamaophthalmol.2019.6035
to aflibercept.”

TAKE-HOME

FA IR COMPA R ISON
Baker added that it is not fair to compare VA in
the subgroups of eyes in the observation group
that did and did not receive aflibercept because
the eyes that were treated needed to have vision
loss to qualify for aflibercept.
An analysis to identify predictors of receiving

CARL W. BAKER, MD
e: eyedude2@paducaheyes.com
Baker receives grants for clinical research from Regeneron Pharmaceuticals, Inc, and
other companies marketing products for treatment of DME.
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Pearls to help market your practice
during the COVID-19 pandemic
This is the ideal time to connect with new and existing patients and serve as a resource
By Lisa Eramo, MA

TODAY’S PHYSICIANS HAVE a lot on
their plates, and marketing the practice may not
be at the top of their priority list. However, experts
say this is the ideal time to connect with new and
existing patients, serve as a resource and explain
how to access care.
Why is marketing the practice important, particularly during the coronavirus disease 2019 (COVID19) pandemic? It’s absolutely essential for patient
retention, according to Stewart Gandolf, MBA, CEO
of Healthcare Success, a full-service health care marketing and advertising agency in Irvine, California.
“Doctors by and large overestimate the loyalty of
their patients,” he said. “Competition is accelerating
by leaps and bounds.”
Independent practices compete with hospitalowned practices, urgent care centers, virtual care
providers and pharmacy-based walk-in clinics—all
of which have large marketing budgets, noted Gandolf. During COVID-19, patients may be more willing
to switch providers if they perceive that those other
entities provide safer, more efficient care, he adds.
Marketing also can also help physicians attract
new patients, said David Zetter, CHBC, founder and
president of Zetter HealthCare, LLC, a practice management consulting firm in Mechanicsburg, Pennsylvania. Before investing in marketing efforts, make
sure there enough providers and medical assistants
to handle an increase in patient volume.
Tt is important to consider 8 budget-friendly ways
to market your practice.
IN V EST IN SE A RCH A DV ERT ISING
Search advertising (e.g., a Google ad) is a text-based
ad that appears at the top of search engine results
when a user searches for relevant terms (i.e., internist near me). The service uses a pay-per-click
model, and physicians can expect to pay approximately $3 per click for a Google ad, said Rachael
Sauceman, head of strategic initiatives and internet marketing at Full Media, a health care digital
marketing company. Cost per click is determined
largely by the keywords used in the ad, she explains.
The more competitive the keywords, the more expensive the ad.
Unlike expensive newspaper, radio or TV ads,
Google ads are cost effective and agile, enabling physicians to easily update their message, said Sauceman, who added that search advertising is also all
about timing.

UPDATE THE PR ACTICE W EBSITE
Overexplain the in-office and virtual care experiences, Sauceman said. She suggests including a
step-by-step explanation of what patients can expect
upon arrival to the practice or when they check in
for a telehealth appointment, how they will interact with physicians and staff, and what happens
after the appointment.
Physicains also should consider devoting a section of the website to COVID-19-related education,
Zetter advised.
Another idea is to provide a section devoted
to financial resources. Examples include links to
patient assistance programs, a transparent list of
costs for common services or contact information
for the practice’s billing staff so they can answer
questions and clarify invoices.
If possible, try to obtain backlinks from other
reputable sites because this helps with search engine
optimization, said Gandolf.
For example, if an ophthalmologist typically
donates to a local Little League team in the community, is the team willing to include a link to the
practice’s website on its own site? This can help
expand the online reach.
Most importantly, explain why the office is a safe
place during the COVID-19 pandemic. For example, post pictures of staff wearing personal protective equipment, of hand sanitizer stations or of the
Plexiglas-protected front desk.
Physicians can also create a free YouTube video
that details what the practice is doing to keep patients
safe and then embed that video on their website,
Gandolf noted.
SIGN UP FOR A GOOGLE
A NA LY T IC S AC C OU N T
This free service integrates with most websites and
provides physicians with insight into total views,
page views and more, said Sauceman. It can also
track contact forms or appointment requests made
through the practice’s website back to a specific ad
or other source. This helps physicians understand
whether their marketing efforts are paying off. Knowing what is working will allow physicians to direct
resources appropiately.
Linking Google Analytics to a practice website is
easy. Most websites simply require users to input their
unique Google Analytics identifier code—a number
that can be obtained under the administrative set-

tings of the Google account. The rest happens automatically behind the scenes.
UPDATE YOUR GOOGLE MY
BUSINESS LISTING
Google My Business is a free tool that enables physicians to promote their business profile and website on Google search and maps. Physicians must
verify their business before they can make changes
to their listing. “An up-to-date and thorough listing
not only pleases prospective patients, it also pleases
Google,” Gandolf said. “Google rewards businesses
that take the time to create robust profiles and respond to reviews by increasing their visibility in
search results.”
USE HIPA A- COMPLI A N T T E X T ING
Secure texting complies with federal law restricting release of medical information, enabling practices to text preventive health reminders (e.g., call
to schedule a physical or do not forget to come in
for a flu shot), appointment reminders, marketing
of new services and other health tips, said Zetter.
OFFER IN-DEMAND SERVICES
Flu shots and COVID-19 tests are not big revenue generators, but they are ways to introduce physicians to
new patients, Gandolf noted. Telemedicine is another
example. Patients want this service, and practices
that don’t offer it will be largely overlooked, he says.
LEV ER AGE SOCIA L MEDIA
Travis Withers, operations manager at Essence of
Health Wellness Clinic, a direct primary care medical practice in Chattanooga, Tennessee, posts 2 or
3 updates per week on the practice’s Facebook and
Instagram pages, mostly providing helpful health
tips and other timely health-related information.
“We have created posts about the importance of
handwashing, benefits of a plant-based diet and the
importance of flu shots, among many other topics,”
he said. “In addition, every Friday we do a 10- to
15-minute Facebook Live on a health topic, (and)
we take questions. Several new patients have told
us that they followed us on social media for months
before joining the practice.” ■
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ADVM-022 offers sustained anatomic
improvements in wet AMD
Investigators observe dramatic decrease in treatment burden seen in OPTIC study
By Lynda Charters; Reviewed by Arshad M. Khanani, MD, MA

T

he treatment burden for patients with
neovascular age-related macular degeneration (AMD) can be a stumbling block
in treatment adherence because of the
need for very frequent dosing to maintain vision.
Adeno-associated virus gene therapy
vector (ADVM-022, Adverum Biotechnologies) has demonstrated the
potential to reduce that burden substantially based on the phase 1
OPTIC [NCT03298867] trial results.
“ADVM-022 is a gene therapy vector designed for continuous delivery of aflibercept [Eylea, RegenKhanani
eron Pharmaceuticals] by a single
in-office intravitreal injection,” said Arshad M. Khanani, MD, MA, managing partner and director of
clinical research at Sierra Eye Associates in Reno,
Nevada. “The AAV.7m8 capsid allows for efficient

retinal transduction after the intravitreal injection.”
The preclinical data from 2 studies of nonhuman
primates showed that ADVM-022 facilitated stable
long-term protein expression up to both 21 and 30
months after 1 intravitreal injection.
“The continuous expression of aflibercept after 1
injection of ADVM-022 results in levels seen 3 to 5
weeks after a bolus intravitreal injection of aflibercept,” said Khanani.
OPTIC TRIAL
The OPTIC Trial is a phase 1, 2-year multicenter
dose-ranging trial of ADVM-022 to treat wet AMD,
with a primary objective of assessing the safety and
tolerability of 1 injection of therapy. The secondary outcomes were the best-corrected visual acuity
(BCVA), the status of the anatomy based on spectral-domain optical coherence tomography, and the
need for supplemental anti-VEGF therapy, according to Khanani.

Four patient cohorts have been enrolled in the
study. Cohorts 1 and 4 (6 and 9 patients, respectively) received high doses (6x1011 vg/eye). Cohorts
2 and 3 (6 and 9 patients, respectively) received
lower doses (2x1011 vg/eye). These patients had a
long history of AMD, and the mean numbers of antiVEGF injections were high, ranging from 24.8 to 34.0
among the cohorts since diagnosis and 9 injections
in cohorts 1 through 3 during the 12 months before
study enrollment and 7 injections in cohort 4 during that time. Oral steroids were administered for
13 days in cohorts 1 and 2, and topical steroids were
administered in cohorts 3 and 4 for 6 weeks. The only
difference between the cohorts at baseline was the
greater central subfield thickness (CST) in cohort 3.
R E SULT S
Khanani presented data from cohorts 1 through 3 on
behalf of the optic investigators as of July 23, 2020.
The median respective follow-up times were 72, 52,

Substantial Reduction in Anti-VEGF Treatments Following a Single IVT Injection of ADVM-022

(Chart courtesy of Arshad M. Khanani, MD, MA)
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and 36 weeks; the median follow-up in cohort 4 was
only 4 weeks.
The most important study finding was that after 1
injection of ADVM-022, the patients in cohort 1 did
not need any supplemental injections for 15 months
or longer. In low-dose cohorts 2 and 3, a few rescue
injections were needed.
“Overall, the treatment burden was greatly reduced
in all cohorts and in all patients in the OPTIC study,”
Khanani said.
According to Khanani, the safety analysis across
all cohorts showed no nonocular adverse events associated with ADVM-022. Any observed inflammation
was well managed with steroid eye drops. No vasculitis, retinitis, choroiditis, vascular occlusion, or
endophthalmitis developed. All ocular events related
to the injection were mild to moderate. One unrelated
ocular serious adverse event was a retinal detachment
that was resolved with surgery, and 2 patients had
mild elevations of intraocular pressure that resolved.
Generally, there were fewer adverse events in cohorts
3 and 4, when a longer-term of prophylactic steroid
eye drops was used.
“Strong efficacy was seen with a single in-office
intravitreal injection,” Khanani said. “In cohort 1, the
long-term BCVA was stable after 72 weeks with no
supplemental injections, which highlights the potential of continuous expression of aflibercept from a
single in-office intravitreal injection.”
The visual results in cohort 2 were similar to those
in cohort 1. In cohort 3, the BCVA improved by 4 letters, and there was a decrease in the CST of 118 µm
that was greater initially than in the other cohorts.
The reduced treatment burden of patients with
neovascular AMD was marked in this study.
“We saw a 100% reduction in the annualized
anti-VEGF injection frequency in cohort 1 and in
the low-dose 2 and 3 cohorts, the treatment burden
was reduced by 87%, both of which demonstrate the
power of a single in-office injection of intravitreal
gene therapy,” Khanani emphasized.
Khanani remarked on the great potential of ADVM022 to reduce the treatment burden for this patient
population.
“In the OPTIC study, the treatment continues
to show a robust response and long-term durability beyond 15 months as the result of 1 intravitreal
injection with no supplemental injections needed in
cohort 1,” he said.
The results also showed evidence of a dose response,
with patients receiving the high dose not needing
supplemental injections compared with the patients
who received the low dose, of whom two-thirds did
not need supplemental mediation.
Khanani concluded that the frequency of the antiVEGF dosing decreased by 100% in the high dose
group and 87% in the low-dose group. ADVM-022 continues to well-tolerated with a favorable safety profile
and warrants further investigation in larger studies.

ment of diabetic macular edema. (DME). Adverum
treatment burden, visual acuity, retinal anatomy, and
Biotechnologies is conducting the phase 2 INFINsafety outcomes. ■
ITY trial to assess the effect of a single in-office intravitreal injection of ADVM-022 in patients with
DME. This trial will include 33 patients and will comARSHAD M. KHANANI, MD, MA
pare an injection of ADVM-022 with an injection of
e: Arshad.khanani@gmail.com
1/7/21
1:15 PM
aflibercept.IMPO0382Rev6_TotalTearsCoupon_ABCL-OphTimes
The investigators will also evaluate theJan21_outlined.pdf
Khanani is a consultant1 to Adverum.
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The untapped potential of cell and
gene therapy as treatment option
Investigators continue to break new ground, giving hope to patients, physicians
By Larry Hanover

EXCITEMENT TOOK WING in the scientific community in the early 1990s, when the firstever gene therapy trial showed significant success,
only to crash at the end of the decade with a patient’s tragic death.
Twenty years later, the excitement is back and
greater than before. Although safety remains a concern, investigators are breaking ground in cell and
gene therapy, and many believe that ultimately, a
string of cured cancers will follow.
“We can absolutely cut the number of cancer deaths
down so that one day in our lifetimes it can be a rare
thing for people to die of cancer,” said Patrick Hwu,
MD, president and CEO of Moffitt Cancer Center in
Florida and among gene therapy’s pioneers. “It still
may happen here and there, but it’ll be kind of like
people dying of pneumonia. It is like, ‘He died of
pneumonia? That is kind of weird.’ I think cancer
can be the same way.”
The excitement returned in spades in 2017 when
the FDA signed off on a gene-therapy drug for the
first time, approving the chimeric antigen receptor
(CAR) T-cell treatment tisagenlecleucel (Kymriah;
Novartis) for the treatment of Bcell precursor acute
lymphoblastic leukemia. At last, scientists had devised
a way to reprogram a person’s own T cells to attack
tumor cells.
A NEW FRONTIER
“We’re entering a new frontier,” said Scott Gottlieb,
MD, then the FDA Commissioner, in announcing the
groundbreaking approval.
Gottlieb wasn’t exaggerating. The growth in CAR
T-cell treatments is exploding. Although only a handful of cell and gene therapies are on the market, the
FDA predicted in 2019 that it will receive more than
200 investigational new drug applications per year for
cell and gene therapies, and that by 2025, it expects
to have accelerated to 10 to 20 cell and gene therapy
approvals per year.
“Essentially, you can kill any cancer cell that has an
antigen that is recognized by the immune cell,” Hwu
said. “The key to curing every single cancer, which is
our goal, is to have receptors that can recognize the
tumor but don’t recognize the normal cells.” Receptors
recognizing and then attacking normal cells is what
can cause toxicity.Cell therapy involves cultivating
or modifying immune cells outside the body before
injecting them into the patient. Cells may be autologous (self-provided) or allogeneic (donor-provided);

they include hematopoietic stem cells and adult and
embryonic stem cells. Gene therapy modifies or manipulates cell expression. There is considerable overlap
between the 2 disciplines.
Juliette Hordeaux, PhD, senior director of translational research for the University of Pennsylvania’s
gene therapy program, is cautious about the FDA’s
predictions, saying she would be “thrilled” with 5 cell
and/or gene therapy approvals annually.
“For monogenic diseases, there are only a certain
number of mutations, and then we’ll plateau until we
reach a stage where we can go after more common
diseases,” Hordeaux said.
“Safety has been the main brake around adenoassociated virus vector (AAV) gene therapy,” added
Hordeaux, whose hospital’s program has the institutional memory of both Jesse Gelsinger’s tragic death
during a 1999 gene therapy trial as well as breakthroughs by Carl June, MD, and others in CAR T-cell
therapy. “Sometimes there are unexpected toxicity
[events] in trials.…I think figuring out ways to make
gene therapy safer is going to be the next goal before
we can even envision many more drugs approved.”
In total, 3 CAR T-cell therapies are now on the market, all targeting the CD19 antigen. Tisagenlecleucel
was the first. Gilead Sciences received approval in
October 2017 for axicabtagene ciloleucel (axi-cel; Yescarta), a CAR T-cell therapy for adults with large B-cell
non-Hodgkin lymphoma. Kite Pharma, a subsidiary of
Gilead, received an accelerated approval in July 2020
for brexucabtagene autoleucel (Tecartus) for adults
with relapsed or refractory mantle cell lymphoma.
Another CD19-directed therapy under FDA review,
for relapsed/refractory large B-cell lymphoma, is lisocabtagene maraleucel (liso-cel; JCAR017; Bristol Myers
Squibb). Idecabtagene vicleucel (ide-cel; bb2121; Bristol Myers Squibb) is under priority FDA review, with
a decision expected by March 31, 2021. The biologics
license application seeks approval for ide-cel, a Bcell
maturation antigen–directed CAR therapy, to treat adult
patients with multiple myeloma who have received at
least 3 prior therapies.1
The number of clinical trials evaluating CAR T-cell
therapies has risen sharply since 2015, when investigators counted a total of 78 studies registered on the
ClinicalTrials.gov website. In June 2020, the site listed
671 trials, including 357 registered in China, 256 in
the United States, and 58 in other countries.2
Natural killer (NK) cells are the research focus of
Dean Lee, MD, PhD, a physician in the Division of

Hematology and Oncology at Nationwide Children’s
Hospital. He developed a method for consistent, robust
expansion of highly active clinical-grade NK cells that
enables repeated delivery of large cell doses for improved
efficacy. This finding led to several first-in-human clinical trials evaluating adoptive immunotherapy with
expanded NK cells under an FDA Investigational New
Drug application. He is developing both genetic and
nongenetic methods to improve tumor targeting and
tissue homing of NK cells. His efforts are geared toward
pediatric sarcomas.
“The biggest emphasis over the past 20 to 25 years
has been cell therapy for cancer, talking about trying to transfer a specific part of the immune system
for cells,” said Lee, who is also the director of the
Cellular Therapy and Cancer Immunology Program
at Nationwide Children’s Hospital at The Ohio State
University Comprehensive Cancer Center – Arthur
G. James Cancer Hospital and Richard J. Solove
Research Institute.
T H E PI VOT T OWA R D T R E AT I NG
C OV I D -19 A N D O T H E R D I S E A S E S
However, Lee said, NKs have wider potential. “This is
kind of a natural swing back. Now that we know we
can grow them, we can reengineer them against infectious disease targets and use them in that [space],”
he said.
Lee is part of a coronavirus disease 2019 (COVID-19)
clinical trial, partnering with Kiadis, for off-the-shelf
K-NK cells using Kiadis’ proprietary platforms. Such
treatment would be a postexposure preemptive therapy for treating COVID-19. Lee said the pivot toward
treating COVID-19 with cell therapy was because
“some of the very early reports on immune responses
to coronavirus, both original [SARS-CoV-2] and the
new [mutation], seem to implicate that those who
did poorly [overall] had poorly functioning NK cells.”
The revolutionary gene editing tool CRISPR is making its initial impact in clinical trials outside the cancer area. Its developers, Jennifer Doudna, PhD, and
Emmanuelle Charpentier, PhD, won the Nobel Prize
in Chemistry 2020.
For patients with sickle cell disease (SCD), CRISPR
was used to reengineer bone marrow cells to produce fetal hemoglobin, with the hope that the protein
would turn deformed red blood cells into healthy ones.
National Public Radio did a story on one patient who,
so far, thanks to CRISPR, has been liberated from the
Continues on page 42 : Potential

Breaking gene therapy news
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at your fingertips
GeneTherapyLive™ is an omnichannel platform providing breaking news
and insights from top industry experts to help improve patient outcomes.
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NOVEL OPHTHALMIC GENE THERAPY PIPELINE

POTENTIAL
( Continued from page 40 )

PRODUCT CANDIDATE

INDICATION

PHASE

ADVERUM BIOTECHNOLOGIES
ADVM-022

Wet AMD

OPTIC Phase 1 Trial

Diabetic Macular Edema

INFINITY Phase 2 Trial

XLRP

X-Linked Retinitis Pigmentosa

Phase 2 Expansion

ACHM - CNGB3

Achromatopsia

Phase 1/2

ACHM - CNGA3

Achromatopsia

Phase 1/2

Optogenetics

Bionic Sight

Phase 1/2

EYS611

Retinitis Pigmentosa,
Geographic Atrophy, Glaucoma

IND-Enabling

EYS606

Non-Infectious Uveitis

Phase 2

4D-125

X-Linked Retinitis Pigmentosa
(XLRP)

Phase 1/2 initial data due 2021.

4D-110

Choroideremia

Phase 1 data due 2022.

GS010

Leber Hereditary Optic
Neuropathy (LHON)

Phase 3 REFLECT Study; Topline
results are expected in Q2 2021.

GS030

Retinitis Pigmentosa

Initiating PIONEER doseescalation study to evaluate
safety and tolerability

GS030

Geographic Atrophy in Dry AMD

Will begin investigating potential
after PIONEER study concludes.

NR2E3 Mutation-Associated
Retinal Degeneration

IND-Enabling

RHO Mutation-Associated
Retinal Degeneration

IND-Enabling

CEP290 Mutation-Associated
Retinal Degeneration

IND-Enabling

PDE6B Mutation-Associated
Retinal Degeneration

IND-Enabling

AGTC

EYEVENSYS

4D MOLECULAR THERAPEUTICS

GENSIGHT BIOLOGICS

OCUGEN
Modifier Gene Therapy Platform
OCU400 AAV-hNR2E3

Wet AMD

Diabetic Retinopathy

Company plans to initiate
Phase 2 trial for suprachoroidal
delivery of RGX-314 using the
SCS Microinjector in first half of
2020; plans to initiate pivotal
program for subretinal delivery
of RGX-314 in the second half
of 2020.
Company plans to submit IND
for a Phase 2 clinical trial in the
first half of 2020.

SPARK THERAPEUTICS
Voretigene neparvovec-rzyl
(Luxturna)

LOGISTICAL ISSUES
Speed is of the essence, as delays can be the difference between life and death, but the approval process takes time. The process of working out all kinks
in manufacturing also remains a challenge. Rapid
production is difficult, too, because of the necessary
customization of doses and the need to ensure a safe
and effective transfer of cells from the patient to the
manufacturing center and back into the patient.5
Other factors that can slow down launches include
insurance coverage, site certification, staff training,
reimbursement, and patient identification.
“CAR T, I think, will become part of the standard
of care,” Gottschalk said. “The question is how to
best get that accomplished. To address the tribulations of some autologous products, a lot of groups
are working with off-the-shelf products to get around
some of the manufacturing bottlenecks.” ■
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attacks of SCD that typically have sent her to the hospital, as well from the need for blood transfusions.3
“It is a miracle, you know?” the patient, Victoria
Gray of Forest, Mississippi, told NPR. Shewas among
10 patients with SCD or transfusion-dependent betathalassemia treated with promising results, as reported
by the New England Journal of Medicine.4
Stephen Gottschalk, MD, chair of the department
of bone marrow transplantation and cellular therapy
at St Jude Children’s Research Hospital, said, “There’s
a lot of activity to really explore these therapies with
diseases that are much more common than cancer.”
Animal models use T cells to reverse cardiac fibrosis, for instance, Gottschalk said. Using T cells to
reverse pathologies associated with senescence is
also being studied. Hordeaux said she foresees AAV
being used more widely to transmit neurons to attack
neurodegenerative diseases because he neurons are
easily transduced by AAV naturally.
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More than meets the eye
with corneal dystrophies
Physician provides contemporary perspective and pearls to guide ophthalmologists
By Lynda Charters; Reviewed by Robert S. Feder, MD

T

he adage of out with the
old, in with the new may
apply to dictums about dystrophies. Robert S. Feder,
MD, offers contemporary
perspectives on corneal
dystrophies and pearls
to guide ophthalmologists.
Feder is a professor of ophthalmology
and the chairman of
Cornea and External
Disease Service at
Feinberg School of
Medicine at Northwestern University
Feder
in Chicago, Illinois.

membrane dystrophy (EBMD), which is
not inherited in most cases. New technologies, including confocal microscopy, anterior-segment optical coherence tomography (AS-OCT), and corneal tomography, are helpful in differentiating various dystrophies.
Feder offered some examples from
the International Classification of Corneal Dystrophies (IC3D) that suggest
the merits of a change in our thinking about corneal dystrophies.
“Is keratoconus a dystrophy given
that it is inherited in some families?
Should cornea plana be considered a
dystrophy due to its [being] genetically similar to posterior amorphous
stromal dystrophy? Is a ‘new’ dystroCHANGING THE MINDSET
phy really new considering its genetic
Physicians have been taught to think
similarity to an existing dystrophy?”
of corneal dystrophies as being inherhe asked.
ited, bilateral, affecting
He also called attenonly 1 layer, and spartion to the misnomer of
ing the perilimbal corSchnyder crystalline
nea. In addition, they
corneal dystrophy, also
◗ Ophthalmologists
may consider them as
known as Schnyder corare learning that
progressive and unasneal dystrophy, in which
a closer look is
sociated with systemic
crystals are present in
warranted when it
disease.
only half of cases.
comes to corneal
Feder urged physiIn addition, the predystrophies.
cians to rethink their
sentation of some corbeliefs about corneal
neal dystrophies in the
dystrophies in light of
pediatric population of
the number of exceptions to these rules.
patients can differ dramatically from
He pointed out that they should also
that in seen adults.
consider information garnered from
genetic analysis. This will lead to a
NEW GOLD STANDARD
new understanding of the relationThe (IC3D)1 is an evidence-based
ships between dystrophies and genoreclassification of corneal diseases
typic and phenotypic heterogeneity.
created through a collaborative efIn addition, Feder noted, some of
fort of world experts in the field.
the dystrophies may actually be degen“The traditional classification of
erations, such as epithelial basement
Continues on page 45 : Dystrophies

1

TAKE-HOME

(FIGURE 1) This image shows a macular dystrophy. (FIGURE 2) In this image, a granular
dystrophy is indicated. (Photos courtesy of Robert S. Feder, MD)
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Uveitis: A leading and underestimated
cause of visual morbidity in patients
Studies highlight need for specialists and training programs focusing on the disease
By Lynda Charters; Reviewed by Jennifer E. Thorne, MD, PhD

FOR OPH T H A LMOLOGIST S,
INCREASING the knowledge base about uveitis is important for several reasons.
“Epidemiologic studies of uveitis frame the medical need for uveitis specialists and
training programs by defining the
disease scope and disease burden
and helping to justify research
support,” said Jennifer E. Thorne,
MD, PhD, director of the Division
of Ocular Immunology and Uveitis, and Cross Family Professor
Thorne
of Ophthalmology and Epidemiology, Wilmer Eye Institute, Johns Hopkins University of Medicine and Public Health in Baltimore, Maryland.
Published population-based studies, according
to Thorne, detail the burden of visual morbidity,
including blindness, societal cost, and loss of quality of life.
During the past 6 decades, 4 major epidemiologic studies have been undertaken by Rochester,
Minnesota (1962), the Northwest Veterans Affairs
(VA) Centers in Oregon and Washington (2008),
and 2 by Kaiser Permanente in California (2004)
and Hawaii (2013) that reported the incidence and
prevalence of uveitis in the United States. Moreover, Thorne said she believes that the growth of
large insurance databases and the IRIS database
will result in additional studies.

“In the US, the disease
is estimated to be the
fifth- or sixth-leading
cause of blindness,
accounting for 10%
to 15% of cases of
blindness.”
– Jennifer E. Thorne, MD, PhD
In the 4 studies, the incidence rates of uveitis
increased with age in each of the studies per 100,000

person-years and ranged from 17.4 in Minnesota,
24.9 in Hawaii, 25.6 in the Northwest VA study,
and 52.4 in California.
The active prevalence of uveitis in the United
States per 100,000 persons also increased with age,
except in the Northwest VA study. The prevalence
rates were 57.5 and 58.0 in Hawaiian studies (2006
and 2007), 69.0 in the Northwest VA study, and
114.5 in California.
Uveitis rates vary considerable outside the United
States; the highest rates were seen
in India (730 per 100,000 person
years) and the lowest in Italy (11.4
per 100,00 person years).

sidered the uveitis-associated direct costs, defined
as inpatient stays, emergency department visits,
outpatient visits, and prescriptions, in patients
with noninfectious intermediate, posterior, and
panuveitis and reported that those patients had
twice the number of visits compared with controls, which translated to direct costs of $12,940
compared with $3730.
Analysis of the indirect costs, defined as absenteeism from work and disability, indicated that
patients with uveitis had 10.3 days
of disability compared with 4.6 days
for controls and 18.7 days lost from
work compared with 8.4 days for
◗ Ophthalmologists
controls, which translated to a cost
are seeking improved
U V EI T IS IMPACT
of $3144 compared with $1378.
treatment options for
Thorne said uveitis is a leading cause
The caveat regarding the results
this underestimated
of visual impairment.
is that cases of anterior uveitis were
thief of vision.
“In the US, the disease is estinot included in the analyses, nor
mated to be the fifth- or sixth-leadwere patients with uveitis who were
ing cause of blindness, accounting
unemployed or who had insurance
for 10% to 15% of cases of blindness,” she said.
through Medicaid or Medicare, for example.
Studies of uveitis in the Netherlands and India
Thorne concluded that population-based studreport visual impairment in at least 1 eye in about
ies show varied estimates of the incidence and
one-third of cases; in the Aravind group in India,
prevalence rates of uveitis in the United States and
about 1 in 5 affected eyes was blinded by uveitis,
internationally.
but none was affected bilaterally.
“Uveitis appears to increase with increasing
The actual rates of blindness and visual impairage in most studies,” she said. “Visual morbidity
ment may be underestimated because the World
is significant in patients with uveitis but may be
Health Organization does not use uveitis as a cause
underreported because uveitis is often not listed
of visual loss, Thorne pointed out. Analysis of the
as a cause of visual loss in global assessments of
anatomic location of uveitis showed that worsenblindness.” ■
ing visual outcomes were seen when the posterior
segment was involved.
REFERENCES
“Since patients with noninfectious intermedi1. De Smet MD, Taylor SRJ, Bodaghi B, et al. Understanding
ate, posterior, and panuveitis can require chronic
uveitis: the impact of research on visual outcomes.
regional and systemic treatment compared with
Prog Retin Eye Res. 2011;30(6):452-470. doi:10.1016/j.
only topical drops, much of the morbidity and cost
preteyeres.2011.06.005
of the uveitis may be attributed to these patients,”
2. Thorne JE, Skup M, Tundia N, et al. Direct and indirect
she said.
resource use, healthcare costs and work force absence
When it comes to cost and care, a 2011 study
in patients with non-infectious intermediate, posterior
reported that uveitis has a high socioeconomic
or panuveitis. Acta Ophthalmol. 2016;94(5):e331-e339.
impact that is comparable to diabetic retinopathy in
doi:10.1111/aos.12987
cost. Patients with uveitis, on average, are younger
than those with diabetic retinopathy, and the lifetime direct and indirect costs would be expected
to be higher among patients with uveitis.1
Thorne and colleagues conducted a study2 in
JENNIFER E. THORNE, MD, PHD
which they retrospectively analyzed the insurance
e: jthorne@jhmi.edu
claims of employees in the United States. They conThorne has no financial interest in this subject matter.
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DYSTROPHIES
( Continued from page 43 )
epithelial, Bowman layer, stromal, and endothelial dystrophies has been adjusted to reflect
a contemporary understanding of the dystrophies,” Feder said.
Changes to the second edition of the IC3D
combined the epithelial and subepithelial dystrophies, such as the Meesmann Stocker-Holt
variant, EBMD, gelatinous drop-like corneal
dystrophy, and subepithelial mucinous corneal dystrophy, which now fall under the same
umbrella. The epithelial-stromal transforming
growth factor beta-induced (TGFBI) dystrophies
now include Reis-Bücklers and Thiel-Behnke;
lattice type I, III, and IV; and granular types 1
and 2 dystrophies because they share a similar
genetic abnormality.
Painful corneal erosions are common in the
diseases of this group because the abnormal
keratoepithelin protein interferes with normal
adherence at the epithelial basement membrane
complex. Lattice II was removed from the classification as it is familial amyloidosis rather
than a corneal dystrophy.
The stromal dystrophy classification more accurately includes macular, congenital hereditary
stromal, Schnyder corneal, fleck, posterior amorphous stromal, and pre-Descemet dystrophies.
The endothelial dystrophy classification still
includes Fuchs and posterior polymorphous corneal dystrophies; however, the dominant form
of congenital hereditary endothelial dystrophies
was eliminated from the classification.
Genetic analysis can help identify a specific
dystrophy and aid in patient counseling (increasingly available, although insurance may not
pay). Further, new technologies can help clinicians better characterize dystrophies.
A C L O S E R L O OK AT DY ST R OPH I E S
EBMD is present in 50% of patients with
recurrent erosions, but only 10% of patients have
symptomatic erosions. Feder advised examining the fellow eye to identify the characteristic
fingerprints, maps, and dots of EBMD. Blurred
vision resulting from irregular astigmatism associated with this dystrophy often goes unrecognized; keratometry or corneal topography can
identify the irregular astigmatism. Contact lens
overrefraction provides dramatic visual improvement in these patients and may lead surgeons to
consider epithelial debridement.
Reis-Bücklers and Thiel-Behnke corneal dystrophies are very similar, as they both have the
TGFBI genetic abnormality. Modern technology
has made the conditions easier to differentiate.
Thiel-Behnke, Feder explained, has a honeycomb appearance and Reis-Bücklers, a coarser,
fishnet appearance.
AS-OCT shows a sawtooth appearance at Bow-

clinical diagnosis
man layer in Thiel-Behnke but not in ReisBücklers. Confocal microscopy shows characteristic hyperreflectivity in Reis-Bücklers
that is greater than that in Thiel-Behnke,
whereas Thiel-Behnke has shadows that are
not seen in Reis-Bücklers. Finally, transmission electron microscopy can be used to demonstrate curly filaments in Thiel-Behnke and
rod-shaped bodies in Reis-Bücklers.
Granular corneal dystrophy exhibits 2 forms.
The classic type has central opacities in the
superficial and mid stroma with intervening
clear cornea and peripheral sparing, whereas the
Avellino variant is superficial and exhibits both
granular and lattice findings. Patients with the
TGFBI abnormality should avoid laser refractive
surgery because opacities become more prominent. If there is doubt, genetic testing can help.
The classic crystalline lattice lines seen in
patients with lattice dystrophy are not seen in
children with the disease. Children typically
show stromal haze, dots, and short fine lines.
These findings are also seen in keratoplasty
patients with recurrent lattice dystrophy.
Fuchs dystrophy has many faces. Early-onset
disease can occur in the first decade of life,
mostly in females. Transmission microscopy
shows a thickened anterior banded layer in Descemet membrane and degenerated endothelial
cells. Late-onset disease (defined as occurring
in the fourth decade or later) has numerous
genotypes.
Although specular microscopy may be helpful in early disease, Feder commented that it is
not useful when the guttata are confluent. In
these cases, pachymetry performed in the morning can identify patients with early endothelial
decompensation. These patients may complain
of blurred vision in the morning that takes an
hour or more to clear.
In the presence of edema, endothelial keratoplasty is therapeutic and can be combined with
cataract surgery. Descemet stripping only is a
novel approach for the patient with little lens
change and only central corneal involvement.
Administrating topical rho-kinase inhibitor may
help speed postoperative healing.
Cataract surgery alone can be considered in
eyes with guttata but without edema because of
the good visual acuity that can be achieved. If
the visualization of the cataract is inadequate
due to corneal edema or scarring, open-sky cataract surgery combined with penetrating keratoplasty is still an option.
Feder emphasized that IC3D is the new gold
standard for classifying the dystrophies. Genetic
analysis, which is increasingly available, can
identify a specific dystrophy and help with patient
counseling; however, insurance coverage is not
guaranteed. New technologies can better characterize the dystrophies, which is particularly
helpful as presentations in children differ from
those in adults. Phenotypic and genotypic heterogeneity is important to recognize, some dys-
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trophies may actually be degenerations.
“It’s time to rethink the old dictums about dystrophies
in terms of classification, diagnosis, and management,”
Feder concluded. ■
REFERENCE
1. Weiss JS, Moller HU, Aldave AJ, et al. IC3D classification of
corneal dystrophies—edition 2. Cornea 2015;34:117-159; doi:
10.1097/ICO.0000000000000307
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Preferred practice patterns for bacterial
keratitis address existing controversies
Ophthalmologists can opt to use vital stains for cultures and corneal scrapings
By Lynda Charters; Reviewed by Francis S. Mah, MD

MANAGING BACTERIAL KERATITIS
often is not a straightforward process. Several controversies surround its diagnosis and treatment,
according to Francis S. Mah, MD.
Mah is the director of cornea and external disease
and co-director of refractive surgery at the Scripps
Clinic in La Jolla, California.
TO CULT UR E OR NOT
TO CULT UR E?
The current preferred practice recommendation for most cases of keratitis is empiric therapy without
Mah
performing smears or cultures. The
cases that fall under this recommendation have a
peripheral corneal ulcer smaller than 2 mm and no
stromal melting, however, physicians can opt to culture with the use of vital stains for cultures and corneal scrapings.
Cultures and smears are needed in cases with a
corneal infiltrate that is central; large; in the middle
to deep stroma; chronic or unresponsive with atypical clinical features that suggest fungal, amoebic, or
mycobacterial keratitis; and in patients with a vegetable trauma or who wore contacts while in a hot tub.
As Mah pointed out, culturing is important to
identify the organism, determine antibiotic sensitivity, guide therapeutic modifications in unresponsive patients, decrease potential toxicity caused by
unnecessary medications, and categorize microbial
pathogens by examining stained smears of corneal
scrapings.
Scanning laser confocal microscopy is useful in
the diagnostic process to view the various corneal
layers. Recent advances in this technology facilitate
enhanced resolution and microscopic power making
it useful to diagnose infectious keratitis including
bacterial, fungal, and especially parasitic organisms.
WHAT ABOUT SURGERY?
A therapeutic keratoplasty is indicated in patients
with progressive ulceration, extensive corneal
involvement, the presence of a descemetocele, and
perforation. A keratoplasty is performed in 3% to
6% of all bacterial ulcers, with the most common
pathogens being Staphylococcus and Pseudomonas
species. The microbial cure rates range from 90%
to 100% and 69% to 100% have a clear graft at 1
year, Mah explained.
However, the timing of the surgery can be critical.

“A slight delay in the surgery improves the surgical outcome,” Mah pointed out.
Antibiotic administration carries the hope of sterilization and corneal transplantation before further
melting, perforation, or complications develop.
MONOTHER APY OR
COMBINATION THER APY?
“There was always a question regarding use of
commercial fluoroquinolones or fortified antibiotics from a compounding pharmacy,” Mah said.
Empiric therapy to treat bacterial keratitis with
topical fluoroquinolones and/or fortified antibiotics, such as cefazolin, vancomycin, and tobramycin,
can be considered, he said. This approach includes
a loading dose every 5 to 15 minutes for the first
hour and then applications every 15 minutes to 1
hour around the clock.
“[Adherence to] this regimen is key,” he emphasized.
Mah said the preferred treatment in most cases
is topical antibiotic eye drops, which can achieve
high tissue levels. Application of ointments can be
useful at bedtime for cases that are less severe, as
well as an adjunctive therapy.
Topical broad-spectrum antibiotics are used initially in the empiric treatment of bacterial keratitis.
For patients who have central or severe keratitis such as that extending into the deep stroma or
when an infiltrate exceeds 2 mm with extensive
suppuration, a loading dose as mentioned previously is needed and is followed by frequent instillations. With less severe keratitis, less frequent dosing is appropriate.
“I prefer dosing every 1 to 2 hours because of
uncertainty about complete patient [adherence] and
I want to have an edge in treatment during the first
24 to 48 hours,” he said.
Monotherapy with a fluoroquinolone is as effective
as a fortified combination therapy with ciprofloxacin 0.3%, ofloxacin 0.3%, or levofloxacin 1.5%, all
of which are approved to treat bacterial keratitis.
Mah pointed out that in in vitro studies, besifloxacin, gatifloxacin, and moxifloxacin have been
shown to cover gram-positive pathogens better compared with the earlier-generation fluoroquinolones.
However, these drugs are not FDA-approved to treat
bacterial keratitis, despite the results of randomized
controlled trials that reported that moxifloxacin
and gatifloxacin were equivalent to the combination of fortified cefazolin/tobramycin and possibly

better than ciprofloxacin.
Fluoroquinolone monotherapy to treat corneal
perforation needs to be confirmed in future studies. Mah recounted that some retrospective studies
reported concerns about increased risk associated
with monotherapy in patients with severe bacterial keratitis compared with use of fortified topical
antibiotics, ie, cefazolin and tobramycin.
Combination therapy should be used to treat severe
unresponsive infections, for nontuberculous mycobacteria, and for methicillin-resistant Staphylococcus aureus from a compounding pharmacy.
Systemic antibiotics, although rarely needed, can
be used in severe cases of keratitis in which the
infection has entered adjacent tissues, for impending
or frank perforation, and for gonococcal keratitis.
ADJUNCTIVE KER ATITIS
TR EATMENTS
These treatments include cycloplegic agents and a
collagen shield or bandage contact lens to increase
the antibiotic concentration. A bandage contact lens
also can be considered for stromal melting as well
as vitamin C, topical medroxydrogesterone, topical
N-acetylcysteine, and oral tetracycline.
Crosslinking for infectious keratitis may be beneficial for treating moderate bacterial keratitis. “The
procedure accelerates epithelialization, shortens
the treatment course, and minimizes or negates the
need for surgery and other serious complications
such as perforation,” Mah explained.
The use of steroids in keratitis is controversial
and remains inconclusive, in that no increased
risk of adverse events has been found, and steroids
may improve outcomes with large central ulcers
and severely decreased visual acuity. No benefit
has been seen in Nocardia keratitis. According to
Mah, the take-home message regarding keratitis
therapy is to culture if the lesion is large, serious,
or unusual; administer sufficient medication in a
timely manner; carefully monitor therapeutic and
adverse effects; and consider referral of Descemet’s
anterior lamellar keratoplasty or penetrating keratoplasty early, but not too early. ■

FRANCIS S. MAH, MD
e: Mah.Francis@scrippshealth.org
Mah is a consultant to Alcon, Allergan, Bausch + Lomb, Novartis, Kala, EyeVance, and
Glaukos.
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