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Inspired by a real patient
with DME.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS

• EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, or known
hypersensitivity to aflibercept or to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS

• Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments.
Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed to report
any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately.
Intraocular inflammation has been reported with the use of EYLEA.
• Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA.
Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with VEGF inhibitors.
Intraocular pressure and the perfusion of the optic nerve head should be monitored and managed appropriately.
• There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA.
ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The
incidence of reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined
group of patients treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks,
the incidence was 3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The
incidence in the DME studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with
EYLEA compared with 2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578)
in the combined group of patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no
reported thromboembolic events in the patients treated with EYLEA in the first six months of the RVO studies.
EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.
© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591

EYL.21.03.0211_REEYR21326_DME Journal Ad_Ophthalmology Times_10x12_FINAL.indd 1-2

EYLEA ACHIEVED RAPID, SUSTAINED OUTCOMES IN DME
Demonstrated efficacy outcomes in VISTA and VIVID, phase 3 anti-VEGF trials in DME (N=862)1

Mean change in BCVA (ETDRS letters) at Year 1 from baseline1-5,*
Initial Gains (Month 5)

Primary Endpoint (Year 1)

Prespecified Exploratory
Endpoint (Year 3)

VISTA

VIVID

VISTA

VIVID

VISTA

VIVID

EYLEA Q4

+10.3

+9.3

+12.5

+10.5

+10.4

+10.3

EYLEA Q8†

+9.9

+9.3

+10.7

+10.7

+10.5

+11.7

Control

+1.8

+1.8

+0.2

+1.2

+1.4

+1.6

(n=154)

(n=151)

(n=154)

(n=136)

(n=135)

(n=132)

(n=154)

(n=151)

(n=154)

(n=136)

(n=135)

(n=132)

(n=154)

(n=151)

(n=154)

(n=136)

(n=135)

(n=132)

P<0.01 vs control at Year 1.

The analyses of these exploratory endpoints were not multiplicity protected and are descriptive only.
Year 2 data was consistent with results seen in Year 1.5
VISTA and VIVID study designs: Two randomized, multicenter, double-masked, controlled clinical studies in which patients with DME (N=862; age range: 23-87 years,
with a mean of 63 years) were randomized and received: 1) EYLEA 2 mg Q8 following 5 initial monthly doses; 2) EYLEA 2 mg Q4; or 3) macular laser photocoagulation
(control) at baseline and then as needed. From Week 100, laser control patients who had not received EYLEA rescue treatment received EYLEA as needed per
re-treatment criteria. Protocol-specified visits occurred every 28 (±7) days.1
In both clinical studies, the primary efficacy endpoint was the mean change from baseline in BCVA at Week 52, as measured by ETDRS letter score.1
*Last observation carried forward; full analysis set.
†
Following 5 initial monthly doses.

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH DME AT HCP.EYLEA.US
anti-VEGF, anti–vascular endothelial growth factor; BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; Q4, every 4 weeks;
Q8, every 8 weeks.

ADVERSE REACTIONS

• Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal injections with EYLEA
including endophthalmitis and retinal detachment.
• The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain,
cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.
• Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye
examinations. Advise patients not to drive or use machinery until visual function has recovered sufficiently.

INDICATIONS

EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with Neovascular (Wet) Age-related
Macular Degeneration (AMD), Macular Edema following Retinal Vein Occlusion (RVO), Diabetic Macular Edema (DME), and
Diabetic Retinopathy (DR).
References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Korobelnik JF, Do DV, Schmidt-Erfurth U,
et al. Intravitreal aflibercept for diabetic macular edema. Ophthalmology. 2014;121(11):2247-2254. doi:10.1016/j.ophtha.2014.05.006 3. Brown DM, Schmidt-Erfurth U,
Do DV, et al. Intravitreal aflibercept for diabetic macular edema: 100-week results from the VISTA and VIVID studies. Ophthalmology. 2015;122(10):2044-2052.
doi:10.1016/j.ophtha.2015.06.017 4. Data on file. Regeneron Pharmaceuticals, Inc. 5. Heier JS, Korobelnik JF, Brown DM, et al. Intravitreal aflibercept for diabetic macular
edema: 148-week results from the VISTA and VIVID studies. Ophthalmology. 2016;123(11):2376-2385. doi:10.1016/j.ophtha.2016.07.032
04/2021
EYL.21.03.0211
Please see Brief Summary of Prescribing Information on the following page.
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BRIEF SUMMARY—Please see the EYLEA
full Prescribing Information available
on HCP.EYLEA.US for additional
product information.
1 INDICATIONS AND USAGE
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:
Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), Diabetic
Macular Edema (DME), Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
EYLEA is contraindicated in patients with ocular or periocular infections.
4.2 Active Intraocular Inflammation
EYLEA is contraindicated in patients with active intraocular inflammation.
4.3 Hypersensitivity
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and
managed appropriately.
5.3 Thromboembolic Events
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described elsewhere in the labeling:
• Hypersensitivity [see Contraindications (4.3)]
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]
• Thromboembolic events [see Warnings and Precautions (5.3)]
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 other clinical trials of the same or another drug and may not reflect the rates observed
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1%
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%)
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and
intraocular pressure increased.
Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2)
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies
Baseline to Week 52
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous detachment
Vitreous floaters
Intraocular pressure increased
Ocular hyperemia
Corneal epithelium defect
Detachment of the retinal pigment epithelium
Injection site pain
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Retinal pigment epithelium tear
Injection site hemorrhage
Eyelid edema
Corneal edema
Retinal detachment

EYLEA
(N=1824)
25%
9%
7%
6%
6%
5%
4%
4%
3%
3%
3%
3%
2%
2%
2%
1%
1%
1%
<1%

Active Control
(ranibizumab)
(N=595)
28%
9%
7%
6%
7%
7%
8%
5%
3%
3%
4%
1%
2%
3%
1%
2%
2%
1%
<1%

Baseline to Week 96
EYLEA
(N=1824)
27%
10%
13%
8%
8%
7%
5%
5%
5%
3%
4%
4%
4%
3%
2%
2%
2%
1%
1%

Control
(ranibizumab)
(N=595)
30%
10%
10%
8%
10%
11%
10%
6%
5%
4%
4%
2%
3%
4%
2%
2%
3%
1%
1%

Less common serious adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal tear, and
endophthalmitis.
Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a
monthly 2 mg dose in 218 patients following central retinal vein occlusion (CRVO) in 2 clinical studies (COPERNICUS and GALILEO)
and 91 patients following branch retinal vein occlusion (BRVO) in one clinical study (VIBRANT).

Manufactured by:
Regeneron Pharmaceuticals, Inc.
777 Old Saw Mill River Road
Tarrytown, NY 10591
EYLEA is a registered trademark of Regeneron
Pharmaceuticals, Inc.
© 2020, Regeneron Pharmaceuticals, Inc.
All rights reserved.

Issue Date: 08/2019
Initial U.S. Approval: 2011
Based on the August 2019
EYLEA® (aflibercept) Injection full
Prescribing Information.
EYL.20.09.0052
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Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO
Adverse Reactions
Eye pain
Conjunctival hemorrhage
Intraocular pressure increased
Corneal epithelium defect
Vitreous floaters
Ocular hyperemia
Foreign body sensation in eyes
Vitreous detachment
Lacrimation increased
Injection site pain
Vision blurred
Intraocular inflammation
Cataract
Eyelid edema

EYLEA
(N=218)
13%
12%
8%
5%
5%
5%
3%
3%
3%
3%
1%
1%
<1%
<1%

BRVO
Control
(N=142)
5%
11%
6%
4%
1%
3%
5%
4%
4%
1%
<1%
1%
1%
1%

EYLEA
(N=91)
4%
20%
2%
2%
1%
2%
3%
2%
3%
1%
1%
0%
5%
1%

Control
(N=92)
5%
4%
0%
0%
0%
2%
0%
0%
0%
0%
1%
0%
0%
0%

Less common adverse reactions reported in <1% of the patients treated with EYLEA in the CRVO studies were corneal edema, retinal
tear, hypersensitivity, and endophthalmitis.
Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR). The data described below reflect exposure to EYLEA in 578 patients
with DME treated with the 2-mg dose in 2 double-masked, controlled clinical studies (VIVID and VISTA) from baseline to week 52 and
from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Baseline to Week 52
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous floaters
Corneal epithelium defect
Intraocular pressure increased
Ocular hyperemia
Vitreous detachment
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Injection site pain
Eyelid edema

EYLEA
(N=578)
28%
9%
8%
6%
5%
5%
5%
3%
3%
3%
2%
2%
2%
<1%

Control
(N=287)
17%
6%
9%
3%
3%
3%
6%
3%
3%
2%
2%
<1%
<1%
1%

Baseline to Week 100
EYLEA
(N=578)
31%
11%
19%
8%
7%
9%
5%
8%
3%
4%
3%
3%
2%
2%

Control
(N=287)
21%
9%
17%
6%
5%
5%
6%
6%
3%
2%
4%
1%
<1%
1%

Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal
tear, corneal edema, and injection site hemorrhage.
Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may
be misleading.
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse
embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level
(NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for
free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm
when administered to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may
pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the
potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects
and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days
during organogenesis to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days during organogenesis at subcutaneous
doses ≥0.1 mg per kg.
Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca,
umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele,
heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches
and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg.
Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest
dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was
approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.
8.2 Lactation
Risk Summary
There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding.
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for EYLEA and any
potential adverse effects on the breastfed child from EYLEA.
8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least
3 months after the last intravitreal injection of EYLEA.
Infertility
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified.
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age
in these studies.
17 PATIENT COUNSELING INFORMATION
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an
ophthalmologist [see Warnings and Precautions (5.1)].
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.

9/27/21 3:12 PM

In Memoriam

In memory of Michael J. Hennessy Sr,
beloved founder and chairman

MICHAEL J. HENNESSY SR, founder and
chairman of MJH Life Sciences™, died on
November 21, 2021. He leaves behind a successful
legacy of innovation and entrepreneurial spirit
that continues to drive his company to deliver a
“white-glove experience” as the largest privately
held medical media company in North America.
Hennessy spent his career turning his passion for building businesses and creating jobs
into a run of successful ventures and brands.
Following his graduation from Rider University
in 1982, he started his career in medical publishing as a sales trainee, eventually advancing
to the position of chief operating officer. In
1986, Hennessy became chief operating officer
of Medical World Business Press, which was
part of the launch of medical newspapers and
other media products. The company prospered and was eventually sold to a Boston,
Massachusetts–based venture capital firm.
Hennessy launched MultiMedia Healthcare,
LLC, in 1993 and built a portfolio of award-winning clinical journals. In 2001, Freedom
Communications, Inc, acquired MultiMedia
HealthCare about the time that Hennessy was
pioneering a new approach to print and digital
publishing with Intellisphere®, LLC (now part of
MJH Life Sciences™). Guided by the principles
of innovation and entrepreneurial spirit and
reflecting its founder’s dedication to improving
quality of life through health care research and

OPTOMETRYTIMES.COM

education, Intellisphere® publishes a variety of
integrated print and digital products on a range
of topics in research and clinical medicine.
To build a comprehensive multimedia and
education platform, Hennessy added additional
companies and capabilities to the MJH Life
Sciences™ portfolio. In 2004, he acquired HRA®
(Healthcare Research & Analytics), which has
been the leader in health care market research
for more than 30 years. In 2005, Hennessy
acquired ArcMesa Educators®, LLC, leaders in
online certification for physicians, pharmacists,
nurses, and other health care professionals.
Reflecting his lifelong interest in politics,
Hennessy acquired Campaigns & Elections magazine
in 2005, publishing the journal through Political
World Communications, LLC. He sold the publication to Biteback Publishing in 2011.
In February 2008, Hennessy acquired the
rights to the journals Pharmacy Times® and The
American Journal of Managed Care®, both recognized in their respective markets as authoritative, trusted media platforms that provide
essential information to a large audience of
health care professionals.
In April 2011, MJH Life Sciences™ acquired
Physicians’ Education Resource®, LLC (PER®),
an accredited continuing medical education
company that is an industry leader in producing
high-quality, first-rate oncology and hematology
meetings and conferences. The PER® acquisition
included a variety of multichannel educational
activities, as well the rights to legacy medical
meetings such as the annual Miami Breast
Cancer Conference®.
Hennessy’s commitment to improving the lives
of patients with cancer is deeply rooted within
the halls of MJH Life Sciences™. As a complement
to the industry-leading OncLive® platform, he
developed the Giants of Cancer Care® awards to
recognize the leaders and pioneers who often go
unrecognized for their contributions to advancing oncology care. He further strengthened his
commitment to education by acquiring CURE
Media Group in 2014, followed by the purchase of
the Chemotherapy Foundation Symposium®, in
his quest to provide oncology professionals with

5

focused education on innovative cancer therapy.
In 2019, MJH Life Sciences™ made its largest acquisition to date when it acquired the
Healthcare and Industry Sciences divisions of
UBM Medica, nearly doubling the size of the
organization and adding legacy titles such as
Medical Economics® to his already impressive
portfolio. This acquisition made the organization the largest independently owned medical
communications company in North America. In
addition to acquisitions, Hennessy organically
developed ancillary in-house agency divisions
with Proximyl Health®, Truth Serum NTWK®, and
MJH Global Medical Affairs.
Later in 2019, Hennessy elevated his role
to chairman and named Mike Hennessy Jr to
assume the leadership role of the organization
and carry on the family legacy. The company
enhanced its global potential by entering into a
long-term partnership with BDT Capital Partners,
LLC, in November 2021.
Due to his broad business and educational
experience, Hennessy’s counsel and insight
had been sought out by several organizations,
including his alma mater, Rider University,
where he served on the board of trustees and was
elected to the executive committee. In addition to
being active in New Jersey and national politics,
Hennessy also had a long record of service at the
local level, where he was a strong advocate for
veterans and environmental issues.
Hennessy’s true passion was his relationship
with his wife, Patrice “Patti” Hennessy. After
meeting her in college, Hennessy devoted his life
to Patti and raising their 4 children. Hennessy
was Patti’s rock as she bravely battled cancer for
almost 10 years until her death in January 2020.
Hennessy recently honored Patti by making
a donation to Rider University to expand the
Science and Technology Center at their alma
mater. The Mike and Patti Hennessy Science and
Technology Center is set to be completed in 2022.
Hennessy’s legacy and “family first” mantra
will live on through his children, their spouses,
and his 10 grandchildren. He will be greatly
missed by his family, friends, and his MJH Life
Sciences™ family.
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At long last, 2022 is here. Although the world is still not back
to normal—given the pandemic we are still living through—
significant progress has been made and hope is very much alive
for the future.
That hope and excitement are certainly alive and well in
optometry, as evidenced in this month’s issue.
Kicking off with our cover feature, Scott Moscow, OD, makes
the case for why incorporating injection administrations can help
grow an optometric practice.
Kriti Bhagat, OD, FAAO, takes a look at the benefits and risks
patients should be aware of when using colored contacts.
Moving on to glaucoma, Gleb Sukhovolskiy, OD, and Oliver
Kuhn-Wilken, OD, dive into the new landscape of treatment
with the first of a 2-part installment featuring advancements in
medications and lasers (stay tuned for a focus on MIGS in our
next issue).
In retina, Nathan Cheung, OD, tackles the challenge of juvenile
idiopathic arthritis-associated uveitis in pediatric patients, while
A. Paul Chous, OD, MA, FAAO, emphasizes the importance of
early blood glucose control to avoid risk of vision loss and need
for invasive therapy,
On the ocular surface disease front, Greg Caldwell, OD,
FAAO, explores the advantages of using cryopreserved amniotic
membrane to heal ocular surface wounds.
And in refractive, Amy Logan, OD, FAAO, details a patient case
of cataract postoperative care.
We’re excited to embark on another year in optometry, and we
hope you’ll stick with us as we discover what’s to come in 2022.
Happy reading!
Mike Hennessy Jr
President and CEO of Optometry Times®’
parent company, MJH Life Sciences™
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Five resolutions for 2022:
New year brings promise of making good on goals

I

t’s admittedly schmaltzy
and cute, but a New Year’s
resolution may just be
exactly what one needs.
Any time can be a good time
for change, and January 1 is
somewhat arbitrary when you
really think about it.
But, nonetheless, I am going
to partake in the newness of a
resolution this year. In fact, I
may partake in several.
Here’s a list of resolutions
that might make the cut
because who doesn’t enjoy a
good list?

1

Clear off my desk at work.
Remember that episode of
“Married With Children” when
Al Bundy mistakenly thought
he lost his car at the car wash
because, when clean, it came
out a completely different
color? My desk may be in
worse shape than that car.

2
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From the Chief Optometric Editor

Make at least one
business decision a week.
The saying goes, “The days
come and go.” Sometimes
that stretches into weeks,
months, or even years, but
I’m going to try and change
that this year. By making at
least one business decision
a week with respect to my
practice, I will be forced to
keep moving forward as
those days come and go.
Let’s just hope most of my
decisions are good ones.

7

3

Discuss spectacle and
contact lens options more
frequently in my exam room.
This task seems to all too
commonly take an abbreviated
back seat to discussing the
condition of a patient’s eyes. I
need to be better about that.
Industry has given us more
multifocal options in recent
history, and I need to help
spread the word for the sake
of our patients.

4

Get more active in
organized optometry.
Several years ago, I was really
involved in some expansion
of scope legislation. It was
intense, and, after that, I took
a bit of a back seat. I never
stopped fighting for our
patients, but I’m in a place
now where I feel I can step
up and do a bit more. I’m
going to work harder on the
committees I’m on, and maybe
I’ll even join a new one or two.
More on that to come this year.

that basketball game he was
streaming. Well, I’m going to
author some lectures on some
newer topics this year. Maybe
that guy’s state association
will hire me again, and I’ll get a
chance to make ocular disease
more exciting than college
basketball. I won’t hold my
breath on that one though.

I’m sure there are things I’m
forgetting with respect to
optometry that need to take a
front seat to some of the items
on this list, but this is where my
mind is as I pen this column.
What changes are you looking to implement this year?
What changes in 2021 did you
make that went well enough to
continue into 2022?
Reach out and let us know.
We’re looking forward to
hearing from you! Here’s to
trending up in 2022.

5

Broaden my
lecture topics.
You don’t need to say it. I
already know you’re probably
more than tired of sitting there
listening to me go on and on
about normal-tension glaucoma and oral pharmaceuticals.
I knew the guy in the back
row of that one lecture wasn’t
taking notes on his tablet, so
I snuck back there and saw

By Benjamin P. Casella,
OD, FAAO
Chief Optometric Editor
Practices in Augusta, Georgia,
with his father in his
grandfather’s practice
Email: bpcasella@gmail.com
Phone: 706-267-2972
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New treatments and surgeries are
transforming the glaucoma landscape
Advancements in medications and lasers bring better adherence and outcomes
By Gleb Sukhovolskiy, OD; and
Oliver Kuhn-Wilken, OD

As the most common cause of irreversible blindness worldwide, glaucomatous
optic neuropathy is well known to
optometrists, and clinicians are comfortable diagnosing and managing it.
For years, the standard algorithm has
changed little: treat patients with topical
medications until the disease becomes
severe enough to consider incisional
surgery.
In the past decade, however, this
strategy has been dramatically upended
by the introduction of several new
medications, a new understanding of the
role of lasers, and the rapid growth of
low-risk microsurgeries.
Although the diagnosis of glaucoma
has only advanced modestly in recent
years, the management of the disease has
undergone a transformation. In particular, management has shifted toward
intervention that is earlier, safer, and
often more surgical.
This 2-part series will review the new
landscape of glaucoma management:
part 1 will cover new medications and
the use of lasers, and part 2 will focus on
the minimally invasive glaucoma surgery
(MIGS).
Approach to management
Glaucoma is a chronic progressive optic
neuropathy that causes irreversible
peripheral and/or central vision loss
and may ultimately lead to blindness.
Approximately 76 million individuals
have glaucoma worldwide, a number
that will increase over the next 2
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decades.1 Risk factors for glaucoma
include older age, a family history of
glaucoma, non-White race, thinner corneas, and elevated intraocular pressure
(IOP).2
There are many subtypes of glaucoma, a topic beyond the scope of this
article. The only modifiable risk factor
for most subtypes is elevated IOP, and
almost all existing treatments are aimed
at lowering IOP.
Glaucoma management is notoriously
difficult to standardize, and treatment
decisions are highly personal to each
patient. Many factors must be considered, including pretreatment IOP, the
severity of glaucomatous damage, the
rate of progression, and the patient’s life
expectancy. Generally, a more aggressive
treatment is recommended for younger
individuals, those with severe disease or
a fast rate of progression, those with low
unmanaged IOP, and those with additional risk factors.
Many doctors choose to set a target
IOP for each eye; this number can then
guide treatment, as it is considered to
be the highest acceptable IOP that is
still likely to prevent or slow further
vision loss.3 Target IOP can be determined based on a percentage reduction
from pretreatment IOP or on the stage
of glaucoma (Sidebar: How to set a
target IOP).
Selective laser trabeculoplasty
As the glaucoma armamentarium
becomes more varied and powerful,
many doctors are realizing that improving patient care means managing glaucoma sooner and more safely but also more

9

HOW TO SET A TARGET IOP
Multiple methods are proposed for the setting of a
target IOP. Below are common proposed reductions
from baseline IOP.

• Glaucoma suspect

• Reduction of at least 20% (Ocular Hypertension
Treatment Study1)
• 20% and <20mmHg (American Optometric
Association [AOA] guidelines2)
• Early disease
• Reduction of at least 20% (Collaborative Initial
Glaucoma Treatment Study3)
• Reduction of at least 25% (Early Manifest
Glaucoma Trial4)
• 20%-30% (AOA guidelines)
• Moderate disease
• Reduction of at least 30% (CNTGS5 and Advanced
Glaucoma Intervention Study [AGIS]6)
Advanced
disease
•
• Reduction of at least 30% (AGIS)
• 40% and <15 mm Hg (AOA guidelines)
Another approach is to apply absolute IOP cut-offs.
One method proposes that for mild glaucoma IOP
should be kept at or below 18 mm Hg, for moderate
glaucoma at or below 15 mm Hg, and for severe
glaucoma at or below 12 mm Hg.7
1. Kass MA, Heuer DK, Higginbotham EJ, et al. The Ocular Hypertension Treatment
Study: a randomized trial determines that topical ocular hypotensive medication
delays or prevents the onset of primary open-angle glaucoma. Arch Ophthalmol.
2002;120(6):701-713; discussion 829-830. doi:10.1001/archopht.120.6.701
2. Fingeret M, Mancil GL, Bailey IL, et al. Optometric clinical practice guideline: Care
of the patient with primary open angle glaucoma. American Optometric Association.
Updated 2010. Accessed January 6, 2022. https://www.aoa.org/AOA/Documents/
Practice%20Management/Clinical%20Guidelines/Consensus-based%20guidelines/
Care%20of%20the%20Patient%20with%20Open%20Angle%20Glaucoma.pdf
3. Musch DC, Lichter PR, Guire KE, Standardi CL. The Collaborative Initial Glaucoma
Treatment Study: study design, methods, and baseline characteristics of enrolled
patients. Ophthalmology. 1999;106(4):653-662. doi: 10.1016/s0161-6420(99)90147-1
4. Heijl A, Leske MC, Bengtsson B, Hyman L, Bengtsson B, Hussein M; Early
Manifest Glaucoma Trial Group. Reduction of intraocular pressure and glaucoma
progression: results from the Early Manifest Glaucoma Trial. Arch Ophthalmol. 2002
Oct;120(10):1268-1279. doi: 10.1001/archopht.120.10.1268
5. Comparison of glaucomatous progression between untreated patients with normaltension glaucoma and patients with therapeutically reduced intraocular pressure.
Collaborative Normal-Tension Glaucoma Study Group. Am J Ophthalmol. 1998; 126:
487-497. doi:10.1016/s0002-9394(98)00223-2
6. The AGIS Investigators: The Advanced Glaucoma Intervention Study (AGIS): 7. The
relationship between control of intraocular pressure and visual field deterioration.
The AGIS Investigators. Am J Ophthalmol.2000;130(4):429-440. doi:10.1016/s00029394(00)00538-9
7. Sihota R, Angmo D, Ramaswamy D, Dada T. Simplifying “target” intraocular pressure
for different stages of primary open-angle glaucoma and primary angle-closure
glaucoma. Indian J Ophthalmol. 2018. Apr; 66(4):495-505. doi: 10.4103/ijo.IJO_1130_17
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aggressively. Selective laser trabeculoplasty
(SLT) illustrates this point.
SLT is a 532-nm Q-switched, frequency-doubled neodymium:yttrium-aluminum-garnet (Nd:YAG) laser that delivers very
short pulses of energy to pigmented trabecular meshwork (TM) cells. No structural or
coagulative damage has been found in the
TM after treatment, the procedure is painless, and it results on average in a decline in
IOP of 17% to 30%. SLT is indicated for mild

to moderate cases of open angle, pigment
dispersion, or pseudoexfoliative glaucoma.4
Since the introduction of SLT in 2001,
doctors in the US have tended to regard the
use of SLT as a secondary attempt after maximum drop therapy has failed, usually just
before incisional surgery becomes necessary.
This changed recently with the publication
of the LiGHT study (NCT03395535) in 2019,
in which investigators showed definitively
that SLT was superior to topical medications

1

2

3

4

in efficacy, safety, and cost, and strongly recommended considering SLT before starting
any drops.5
As the conclusions of this landmark study
reverberate through the profession, optometrists and ophthalmologists have adjusted
their treatment algorithm. A diagnosis of
glaucoma now frequently triggers using
SLT first, instead of topical medications.
Patient satisfaction with SLT is higher than
Continued on PAGE 12

Figure 1. Severe thinning of the optic nerve. Glaucoma has reached the severe stage at this point, likely requiring a low IOP target.
Figure 2. Large optic disk cupping. Figure 3. Presence of an optic disk hemorrhage could indicate future progression. Figure 4. Such
risk of future disease progression may indicate the need for a more aggressive treatment. (Images courtesy of Gleb Sukhovolskiy, OD)
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Continued from PAGE 10

with drops, and adherence is no
longer an issue. SLT can be repeated as frequently as needed, and
repeated SLT often results in greater
effectiveness.6
Interestingly, investigators have
uncovered suggestions that the
current protocol of maximum-power
SLT performed as needed might be
inferior to low-power SLT performed
annually.7 This inquiry has given rise
to a large clinical trial whose results,
once released, might change once
again the use of this therapy.8
Topical medications
Historically, topical medications
have been considered the first-line
treatment for patients with glaucoma. There are now 5 major categories of IOP-lowering eye drops:
prostaglandin analogues, ρ-kinase
inhibitors, β-blockers, α-agonists,
and carbonic anhydrase inhibitors.
Prostaglandin analogues (PGAs)
reduce IOP by decreasing outflow
resistance within the uveoscleral
pathway. PGAs have been the firstline drops for many years, and
despite the recent introduction of
several more potent medications,
they maintain that status due to their
effectiveness, once-daily dosing,
affordability, and low risk of adverse
effects. The use of PGAs has been correlated with a decrease in the number of trabeculectomies performed.9
PGAs commonly produce a 25% to
33% reduction in IOP, although the
effect is more pronounced in patients
with higher baseline IOPs.10 The PGAs
can produce adverse effects of hyperemia, hypertrichosis, and periorbital
fat atrophy.11
The new hypotensives
The FDA recently approved 3 new
glaucoma topical medications that
have had a large impact on prescribing patterns. The first of these,
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latanoprostene bunod (Vyzulta,
Bausch + Lomb), was released in 2017.
Latanoprostene bunod combines
the known agent latanoprost with
nitric oxide. Nitric oxide increases
aqueous outflow by relaxing chronic
TM contraction. This provides an IOP
reduction of 1 to 2 mmHg more than
a PGA alone while maintaining the
same dosing schedule.12
Netarsudil 0.2% (Rhopressa,
Aerie Pharmaceuticals), a ρ-kinase
(ROCK) inhibitor, also was introduced in 2017. The ρ-kinase enzyme
promotes contraction of TM cells
and matrix, so inhibition of the
enzyme by this drug increases the
outflow of aqueous fluid through the
TM. The use of netarsudil produces
conjunctival hyperemia in 50%
of patients—a significant adverse
effect. Like the PGAs, Netarsudil
is dosed once daily at bedtime. On
average, it results in a 25% to 30%
drop from baseline IOP.13
Netarsudil has been combined
with latanoprost to create Rocklatan
(Aerie), an effective combination
medication. Rocklatan offers the
highest average IOP reduction of any
single glaucoma medication: 30%
to 36% from baseline.14,15 The instillation regimen is identical to the
PGAs, latanoprostene bunod, and
netarsudil: once daily at bedtime. It
is important to discuss the significant adverse effects of conjunctival
hyperemia and corneal verticillata
prior to starting this drop, in addition to the adverse effects linked to
the latanoprost moiety.16
The introduction of netarsudil
and nitric oxide has affected the
treatment algorithm significantly.
Whereas many doctors continue to
start any topical therapy with a PGA,
if this drug proves insufficiently
potent, they may consider switching
to Vyzulta or Rocklatan. The instillation burden for these medications is
no greater than that of the original

12

Figure 5. Superior visual field defect correlates well with inferior
thinning on nerve fiber analysis and ganglion cell complex.
Decreased vessel density follows the same pattern.

PGA, and most patients will see a further reduction in their IOPs.
The traditional hypotensives
Older topical medications can still play a helpful role in the
reduction of IOP. These include β-blockers, α-agonists, and carbonic anhydrase inhibitors.
By decreasing aqueous production, β-blockers reduce IOP.
They are less likely to cause ocular surface issues; however, cardiac or respiratory adverse effects may occur.17 These should be
avoided in patients with bradycardia, hypotension, asthma, and
obstructive pulmonary disease.18 Patients who are already using
systemic β-blockers should be carefully monitored when taking
topical β-blockers.
Carbonic anhydrase inhibitors and α-agonists are commonly
used second-line agents. These can be added to a patient’s
regimen when a monotherapy is not sufficient. The α-agonists
frequently cause conjunctival hyperemia.
Unfortunately, increasing the number of drops used daily negatively affects patient adherence to therapy.19 According to some
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studies, fewer than 50% of patients continue
adhering to therapy beyond the first year.20
Combination therapies may help patient
adherence and reduce exposure to preservatives. In cases of more severe disease and
when a significant decrease in IOP is needed,
a combination drop is preferred, as it will
simplify the administration schedule and provide greater IOP reduction. The list of combination drops available in the US includes timolol plus brimonidine (Combigan, Allergan),
timolol plus dorzolamide (Cosopt/Cosopt
PF, Akorn), brimonidine plus brinzolamide
(Simbrinza, Alcon), and Rocklatan.
How to eliminate nonadherence
The largest factor interfering with the
success of medical glaucoma treatment
is patient inability to adhere to topical
therapy as prescribed.21,22 Challenges with
drop adherence include difficulty with
drop administration, adverse effects,
and the expense of medications.
Thorough patient education regarding the
severity and permanence of potential vision
loss might seem like a powerful way to address
poor adherence but is actually surprisingly
ineffective.23 It may not be the lack of education
that precludes patients from taking their glaucoma medication, but rather various aspects of
their lifestyles, such as level of busyness, time
away from home, or forgetfulness.24
This is supported by the fact that younger
patients have higher nonadherence rates,
despite having better access to information
about glaucoma.25 Medications with the
easiest administration, such as once-daily
regimens, should be strongly considered as
first line treatments. The more complex the
medication regimen, the lower the rate of
adherence to therapy.26
Utilizing treatment modalities that are
not reliant on constant patient cooperation
will result in better continuity of care. This
includes SLT, surgeries, and sustained-release implants.
Sustained-release medications may soon
become a highly effective option for managing
glaucoma. The only device approved for use
at this point is the bimatoprost intracameral implant Durysta (Allergan). The solid,
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biodegradable, rod-shaped implant is placed
in the anterior chamber angle and then
slowly releases a prostaglandin analog as its
copolymer matrix degrades. The intracameral
implant is capable of delivering medication
for up to 6 months but is not yet approved for
repeat use.27
A new paradigm
We are in the midst of a paradigm shift in the
management of glaucoma. Our management
of this disease has shifted towards intervention that is earlier, safer, and often more
surgical. We now know that a large proportion
of patients do not use their eye drops as
prescribed, and the wave of new once-daily
drops and the increased use of SLT laser as a
first-line treatment are powerful strategies to
produce more consistent results.
Another powerful strategy has been the
increased use of MIGS, which will be treated
in the second part of this 2-part series.
The field of glaucoma has recently become
significantly more exciting, and is evolving
quickly. As optometrists master the new
options, we will be able to offer our patients
a higher standard of care, which can result in
significantly less vision lost to this disease.
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A narrative guide for cataract
postoperative surgical care
Expected findings in follow-up, management, and potential complications
By Amy Logan, OD, FAAO

Patient case
An 84-year-old man arrives to your clinic for
his 1-day postoperative visit after undergoing
uneventful right eye cataract surgery.
You begin your exam with a thorough history that may suggest a complication.
He reports that his vision is mildly blurry,
but better than before surgery. He is mildly
photophobic and he has a mild foreign body
sensation OD.
He says he has been adherent with his
combination drop (prednisolone phosphate/
gatifloxacin/bromfenac), and that he slept
well the night prior with his Fox shield.
It was anticipated for him to use his drop 4
times a day for 1 week, then twice a day for 1
week, once a day for 1 week, and then discontinue use.
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While cataract extraction is generally considered a low-risk procedure, there are potential adverse outcomes—such as infectious
endophthalmitis, retained lens fragments,
vitreous wick, iris prolapse, toxic anterior segment syndrome, macular edema, or retinal
detachment—that may make recovery more
challenging.
Additionally, certain medications can complicate cataract surgery.
The most concerning medications include
current or previous use of alpha receptor
blockers such as tamsulosin (Flomax),
terazosin hydrochloride (Hytrin), doxazosin
(Cardura), and alfuzosin (Uroxatral) because
they make intraoperative floppy iris syndrome
more likely to occur.
Thankfully, the patient had no history of
taking an alpha receptor blocker.
His only systemic diagnoses were
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TAKE-HOME MESSAGE
Patient case serves as example
for expected examination findings
and potential complications
associated with cataract surgery.
Recommended management during
the 90-day postoperative window
and potential complications and their
timing can be found in the Table.

hypertension, which was well controlled with
hydrochlorothiazide (Microzide), and hypercholesterolemia, which was controlled with
simvastatin (Zocor).
The frequency with which you see your
patient during the 90-day cataract postoperative period varies case by case, but for
Continued on PAGE 16
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Table. Postoperative Complication Management Recommendations
Usual time
frame status
post cataract
extraction

Complication

Clinical assessment/signs/symptoms

Management

1 day

Wound leak

» Assessed with cobalt blue filter after instilling NaFl into the lower

Mild: Call surgeon who performed surgery, instill a
cycloplegic to increase anterior chamber depth and
prevent synechiae, insert a tight bandage contact
lens or pressure patch, stop or decrease the steroid,
and schedule follow-up for the next day. Should be
followed daily until resolved and then the steroid
can be reinitiated or increased.

fornix or by “painting” the incision site. Visualization of negative
staining under the incision site would indicate leakage of aqueous
fluid (positive Seidel sign).
» Additional signs: decreased vision, shallow anterior chamber, and
intraocular pressure (IOP) of less than 10 mmHg2
» Symptoms: epiphora and eye pain

Severe (IOP < 4 mmHg or cornea touching iris):
Refer to surgeon immediately for possible suture
placement or anterior chamber fill.
IOP spike
(healthy optic
nerve)

» Healthy optic nerve: IOP > 30 mmHg
» Symptoms: dull ache, headache, nausea, vomiting

IOP 30 to 40 mmHg: Instill 1 drop of fast-acting
ocular hypotensive (ie, brimonidine, timolol) and
remeasure IOP in 30 minutes. Repeat if needed.
IOP ≥ 35 mmHg with a hazy cornea or symptoms:
consider burping the wound.

Retained
cortical lens
fragments

Retained
nuclear lens
fragments

» Assessed by slit-lamp biomicroscopy of the anterior chamber or,

better yet, via 4-mirror gonioscopy
» Commonly found in the inferior anterior chamber angle; however,
can lodge behind the iris
» Additional signs: increased or prolonged inflammation, elevated
IOP, corneal edema, vitritis, secondary glaucoma, cystoid macular
edema (CME), and retinal detachment
» Cortical fragments: cotton ball-like appearance with indiscrete
edges, normally absorbed within a few weeks
» Symptoms: blurred vision, photophobia, redness, and ocular pain

» See cortical lens fragments.
» Nuclear fragments: solid in appearance with defined edges, more
likely to cause an inflammatory reaction

» Symptoms: same as cortical lens fragments

Small: Notify surgeon, initiate topical nonsteroidal
anti-inflammatory if they are not currently on
one, and follow closely for development of retinal
detachment, CME, or ocular hypertension.
Large: Refer to surgeon for potential removal via
pars plana vitrectomy.

Small: Notify surgeon, initiate topical nonsteroidal
anti-inflammatory if they are not currently on
one, and follow closely for development of retinal
detachment, CME, or ocular hypertension.
Large: Refer to surgeon for potential removal via
pars plana vitrectomy.

Vitreous wick

» Earliest sign: peaked pupil toward incision site
» Additional signs: visible vitreous extending from the posterior

Refer immediately to surgeon.

chamber to the incision site (may or may not have pigment on it)

» Symptoms: epiphora, pain, blurred vision, and foreign body
sensation

Iris prolapse

» Peaked pupil and iris pulled into the incision site
» Symptoms: decreased vision, epiphora, and photophobia

Continued from PAGE 14

uneventful surgical cases where the patient
heals appropriately, it is safe to have them
come in for follow-up at 1 day, 1 week, and 1
month postoperatively.
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Expected 1-day findings
Expected findings during the 1-day postoperative visit include a visual acuity between
20/20 and 20/60, residual dilation, a mildly
elevated intraocular pressure (IOP), a small
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Refer immediately to surgeon.

ptosis from the spring clamps used during
surgery, conjunctival injection, conjunctival
hemorrhage, mild punctate keratitis, mild
corneal edema surrounding the incision site,
Continued on PAGE 18
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(Continued from page 16) Postoperative Complication Management Recommendations
Usual time frame
status post cataract
extraction

Complication

Clinical assessment/signs/symptoms

Management

Within 72 hours

Toxic anterior
segment syndrome
(TASS)

» Characterized by rapid onset of anterior segment inflammation

Refer to surgeon or vitreoretinal specialist
to rule out infectious etiology then
increase intense topical corticosteroid (eg,
prednisolone 1%, difluprednate) to every
hour. Follow closely.

Within 1 week
if bacterial,
up to several
months if
fungal

Infectious
endophthalmitis

» 75% of postsurgical endophthalmitis cases typically occur within

Refer immediately to surgeon or retina
specialist for vitreous tap and culture.

1 to 4 weeks

Increased anterior
chamber cell or
flare

» Signs: increased anterior chamber cell or flare compared to 1 day

Increase the dose of the topical steroid.

Corneal edema

» Signs: thickening of the cornea with optic section on slit-lamp

Add topical hyperosmotic (eg, Muro 128)

without vitreous involvement (or only mild vitreal spillover)
» Signs: limbus-to-limbus corneal edema, mild to moderate
anterior chamber reaction, fibrin formation, and 1+ hypopyon
» Symptoms: blurred vision, mild to no ocular pain, and ocular
redness

1 week after surgery, but may take months to present if it is fungal3
» Signs: markedly decreased vision, eyelid edema, conjunctival
chemosis and injection, severe anterior chamber reaction, 3+
hypopyon, and vitritis
» Symptoms: severe pain, aching of the eye, and decreased vision
PO, decreased vision
» Symptoms: photophobia, redness, dull ache

biomicroscopy or anterior segment optical coherence tomography
(OCT)
» Symptoms: halos, glare, decreased vision

4 to 6 weeks

Irvine-Gass
syndrome

» Fundoscopically: thickening of the macula or loss of foveal light

Topical corticosteroid QID and a topical
NSAID QID. If recalcitrant, can refer for
intravitreal steroid injection.

Up to 20-year
risk

Retinal tear or
detachment

» Fundoscopically (retinal tear): area of discontinuity of the sensory

Refer to vitreoretinal specialist based on
American Academy of Ophthalmology (AAO)
Preferred Practice Patterns

(patients with high
myopia, lattice
degeneration, or
retinopathy of
prematurity prior to
surgery)

reflex
» OCT of the macula: intraretinal fluid at the level of Henle’s layer
» Symptoms: painless decrease in vision or metamorphopsia
retina
» Fundoscopically (retinal detachment): separation of the
neurosensory retina from the retinal pigmented epithelium
» Symptoms: photopsia, floaters

While cataract
extraction is generally
considered a lowrisk procedure, there
are potential adverse
outcomes that may
make recovery
more challenging.
January 2022

Continued from PAGE 16

“snail tracks” of the corneal endothelium,
and mild anterior chamber cells, flare, and
capsular debris.
Common symptoms include a foreign body
sensation, mild pain, dryness, grittiness,
mild discomfort, photophobia, mild headache, poor sleep the night prior, and blurry
vision. There are numerous postsurgical
complications to keep in mind during the
1-day postoperative visit, including corneal
abrasions, wound leakage, elevated IOP
(iatrogenic), iris prolapse, vitreous wick, toxic
anterior segment syndrome (TASS), infectious
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endophthalmitis, retained lens fragments,
decentration of the intraocular lens (IOL), and
posterior capsular opacification.
In this case, the patient has an uncorrected
visual acuity of 20/60, which is pinholed to
20/302 OD. His extraocular muscles are full
without pain and confrontation visual fields
are full to finger counting in all quadrants
OD. His pupils are equal, round, and reactive
to light without an APD. Upon anterior biomicroscopy, he has trace diffuse bulbar conjunctival injection, 1+ microcytic edema of the
cornea at the temporal incision site, 1+ diffuse
corneal edema, and mild corneal endothelial

PRACTICAL CHAIRSIDE ADVICE
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Expected 1-week findings
During the 1-week postoperative visit, clinical findings should be stable or improved
compared with the 1-day visit. There may be
a mild residual anterior chamber reaction
and mild corneal edema at the incision site.
Patients typically report an improvement in
vision, but they may have mild photophobia
and glare.
Assessing the integrity of the incision site
is crucial at this visit to guide future management plans, such as bathing instructions and
restrictions on physical activity.

OPTOMETRYTIMES.COM

The patient is seen for his 1-week postoperative visit, upon which he reports his eye
feels normal, and that he has adhered to his
drop regimen and wearing his Fox shield.
His uncorrected VA is improved to 20/25-. All
other preliminary testing is normal.
On anterior segment biomicroscopy,
his wound is healing nicely and there is no
staining over the wound, just residual trace
edema at the incision site. His anterior
chamber is now deep and quiet. His IOP is
lowered to 12 mmHg, so the timolol is discontinued. Since there is no staining over his
incision, he is now able to shower normally
and discontinue using the Fox shield. All
other education stays the same.
Expected 1-month and
3-month findings
When the patient returns for his 1-month
and potentially his 3-month visit, the eye
should be completely normal except for an
incision scar. Some late-stage complications
can include posterior capsular opacification,
cystoid macular edema, a retinal break, or a
retinal detachment.
At the patient’s 1-month postoperative
visit, he reports that his right eye feels
normal and that he is able to see well at
distance. His uncorrected VA is improved to
20/20- and he refracts to +0.25 -0.25 x 180
with a +2.50 add.
On anterior segment biomicroscopy, all
findings are normal with the addition of a
corneal incision scar temporally. His intraocular pressure remains normal at 11 mmHg
and upon dilation all posterior segmenting
findings are normal OD. No other positive
tests are detected.
He is then discharged from care; however,
he is educated to return to clinic if any ocular disturbances were noted.

QUICK
QUIZ
1
2

A visual acuity of 20/100 is expected
during the 1-day postoperative visit.
a. True
b. False
What is a patient’s most common and
effective self-treatment for contact lens
discomfort?
a. Timolol
b. Latanoprost
c. Brimonidine
d. Rocklatan
e. Pilocarpine

3
4

All of the following require immediate
referral to the surgeon except:
a. Vitreous wick
b. Small nuclear fragment
c. Iris prolapse
d. Small cortical fragment
Once a patient is done with their
postoperative care, there are no risks for
future complications.
a. True
b. False

5

What postsurgical complication is
characterized by limbus-to-limbus
corneal edema?
a. Toxic anterior segment syndrome
b. Infectious endophthalmitis
c. Wound leak
d. Increased anterior chamber cell or flare

QUIZ ANSWER KEY:
1: B, 2: A,C 3: D, 4: B, 5: A

folds superiorly to the visual axis.
His anterior chamber has 2+ cell, 0.5+
flare, and mild debris. His posterior chamber-IOL (PC-IOL) is centered and clear. His
IOP is measured to be 35 mmHg OD, and the
wound does not reveal negative staining,
which might indicate a positive Seidel sign.
All other findings are within expectations for
1 day after surgery.
Iatrogenically elevated IOP is common
(22%) during the 1-day postoperative visit,
and there are 2 options to be considered for
lowering the pressure: an ocular hypotensive
drug or burping the wound.1
The patient did not endorse a headache,
nausea, or vomiting, so 1 drop of 0.5% timolol maleate, a fast-acting ocular hypotensive,
is instilled in-office OD. Twenty minutes
later, his IOP measured 22 mmHg.
He is prescribed 0.25% timolol maleate
QAM OD, and is instructed to continue his
combination drop regimen as specified above
and continue wearing his Fox shield OD
nightly for the next week to prevent inadvertently reopening the wound while sleeping.
Additional instructions are provided to
aid in not reopening the wound, including
avoiding heavy lifting, bending at the hip,
and rubbing his right eye. To impede infection, he is educated to avoid getting water in
his right eye while showering.
He is educated on symptoms such as pain,
discharge, decreased vision, increased photophobia, increased redness, new floaters,
new photopsia, or a curtain over his vision,
which may indicate an infection, retinal
detachment, or IOP spike.

Amy Logan, OD, FAAO,
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The safety and efficacy of massproduced colored contact lenses
Current findings review risks, benefits, and performance
By Kriti Bhagat, 0D, FAAO

When the topic of colored contact lenses arises
with a patient, the first thing that comes to
mind is changing the eyes’ color. Aside from
cosmetic reasons, there are many ways colored
or tinted contact lenses can help patients, such
as decreasing glare or altering color perception
for those who are color-blind.
Whether for cosmetic or therapeutic use,
colored contact lenses are not generally something ODs mention to patients.
However, once recommended, they are of
interest to many patients.
Recommendations can be made from various standpoints. However they are delivered,
it is important to note that although colored
lenses can be advantageous to patients, they
pose risks of which many are not aware. Let us
review how colored contact lenses can safely,
effectively benefit patients.
Mass-produced colored
contact lenses
Mass-produced colored contact lenses can
be found in trial fitting kits and are easily
accessible to dispense in an office setting.
Generally, these lenses are computer generated. Therefore, ODs cannot alter parameters
like saturation, brightness, or alignment of the
coloring on lenses.
Mass-produced colored contact lenses can
either enhance the natural color of patients’
eyes or change it completely. They fit similarly
to most soft contact lenses used for correcting refractive errors. Therefore, additional
chair time is not needed when compared to
mass-produced clear, soft contact lenses.
Most mass-produced colored lenses are
available in spherical powers with daily or
monthly replacement schedules. The lenses’

January 2022

lower cost, resulting from mass production,
allows them to be easily introduced to patients
as a full-time or temporary wear option.
Mass-produced colored contact lenses are
generally popular for wearing to social events.1
Because of their clear backing and colored
pigments surrounding the iris, they allow for
a variation of patterns that can create either a
natural or bold appearance.
For example, patients with brown eyes can
choose brown or hazel hues to slightly alter the
color of the iris or choose blue or green hues
to alter the appearance more dramatically.
Despite the ease of fitting and of educating
patients about options, these lenses have the
highest rates of complications among contact
lens wearers.2
Complications
Although the risks of cosmetic lenses are
obvious to the ODs who have seen the ocular
consequences, the general population is often
unfamiliar with the threats they pose to eye
health. When Berenson et al surveyed patients
on their knowledge and use of cosmetic contact
lenses, results showed many patients were
unaware of the risks and proper instructions
for utilization.3,4 According to the survey, 1 in 4
patients reported prior use of cosmetic lenses
and many had obtained the lenses from unauthorized sources.
When questioned about contact lens knowledge, results revealed many patients were not
aware of proper wear protocol.3 A majority of
patients did not know that selling contact lenses over the counter and without a prescription
is illegal nation-wide. They were also unaware
that contact lenses are not 1 size fits all, that
parasites can attach to lenses, and that “anime”
lenses are not FDA approved.3
Of the patients surveyed, 62.3% said they
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were never taught how to clean their contact
lenses.3 Although we may be aware of some of
these findings, it is important to examine how
cosmetic lenses raise the chances of adverse
events (AEs) compared with clear lenses.
AEs
Colored contact lenses pose a higher risk of
infection and inflammatory events due to their
composition. A recent study examined various
cosmetic contact lenses to identify where the
pigment was in the layers of the lens.5 It found
that most lenses analyzed contained the bulk of
the pigment within 0.4 mm of the surface. The
extent of pigment enclosure is not regulated in
most countries, but the location affects safety
and comfort.5
Another study found that most contact
lens brands failed the rub-off test, leading
to detachment of the color pigments.6 The
rub-off test uses cotton swabs to gently rub the
front and back surface of the contact lens for
20 second and then measures the amount of
color pigment detachment. Lenses that failed
the rub-off test showed a higher Pseudomonas
aeruginosa adherence, which led to an increase
in AEs and more sight-threatening AEs. These
pigments are found to have elements toxic to
the ocular surface tissue.7
The presence of any pigment can lead to
AEs. Lau et al found that lenses with pigments
on the surface of the lens (front or back)
had significantly higher friction values in
pigmented areas vs clear regions.8 The study
concluded that cosmetic lenses with exposed
pigment have less consistent surfaces, leading
to decreased lubricity and increased surface
roughness. Lubricity and roughness play an
integral part in keeping a stable tear film.
Therefore, disruption leads to unstable visual
acuity and a decrease in contact lens comfort.
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Acanthamoeba keratitis can occur with all
types of contact lenses and it is a risk that
we discuss with all new wearers. Teaching
patients about avoiding the use of water with
soft contact lenses is a key element in insertion
and removal training when dispensing a lens.
Multipurpose and hydrogen peroxide solutions
have helped decrease microbial-related AEs,
but recent studies have found that the composition of the lenses can affect the likelihood of
Acanthamoeba attaching to the lens.9
Scanning electron
microscopy imaging
With the use of scanning electron microscopy
images, Lee et al found that the noncolored
surface of cosmetic contact lenses was smoother and flatter than the colored areas. They also
found a greater number of Acanthamoeba trophozoites attached to the colored, rough area vs
the noncolored, smoother area. As the demand

for cosmetic contact lenses increases this is
a risk that should be discussed with patients
wearing colored lenses.
With newer lens materials, such as silicone hydrogel, most mass-produced contact
lenses provide more than necessary oxygen
permeability. Oxygen transport is measured
through the central optical zone of the lens,
leaving the oxygen transmission questionable
in the periphery. A study by Galas and Copper
used special lenses, specifically created with
pigment through the central optical zone, to
measure the oxygen permeability through the
pigment.10 They found that the pigment did
not statistically influence the oxygen permeability, therefore demonstrating that it does not
decrease or alter lens safety.

in their use. Education is such a vital part of
dispensing colored contact lenses.
Whether the use is cosmetic or therapeutic,
patient education and awareness of risks can
help decrease AEs and increase colored contact
lenses’ safety.
Kriti Bhagat, OD, FAAO
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Conclusion
Despite the disadvantages of mass-produced
contact lenses, there has been a steady increase
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INCORPORATING INJECTIONS

INTO YOUR PRACTICE

Expand your business by administering injectable treatments
By Scott Moscow, OD

I am a firm believer that if your practice is not
growing, then something is dying. One great
way to grow your practice is to incorporate
injections into it.
Most other health care professionals use needles in some capacity, but most other health
care professionals want nothing to do with
the eyelid (or eyeball, for that matter). Enter
optometrists performing injections.
Before we talk about injections, we need to
understand that an incision and an excision
are not injections. An incision is cutting tissue
without removing tissue; an excision involves
removal of tissue.
Not all states allow optometrists to perform
injections. If your state allows you to perform
injections, you need to determine if there are
any restrictions regarding what type of injections you can perform, what you can inject,
and if there are any prerequisites before
performing injections.
In Georgia, you can perform intralesional
and subconjunctival injections. You can
inject steroids, antibiotics, and anesthetics.
However, you cannot inject subconjunctival
anesthetics. Before performing injections in
Georgia, you must successfully complete an
injectables training program sponsored by a
school or college of optometry credentialed
by the US Department of Education and the
Council on Postsecondary Accreditation consisting of a minimum of 30 hours approved by
the Optometry board.
Generally speaking, there are 4 major
injection sites. Going from the most
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superficial to the deepest, they are intradermal, intravenous, subcutaneous, and
intramuscular. An intralesional eyelid
injection is an intradermal injection. There is
no defined subcutaneous space in the eyelid.
Subcutaneous injections are used for medications, such as insulin and allergy shots, that
are absorbed slowly.
There are 5 major types of periocular
injections: subconjunctival, intralesional,
sub-Tenon, peribulbar/local anesthetic
blocks, and specialty uses, eg, botulinum
toxin. Before administering any injections,
the patient must provide informed consent.
Performing anything without consent is considered assault.
Informed consent must include the
following: lay person’s terms, discussion
of allergies, description of the procedure,
rationale for treatment, alternative treatments, documented abnormal/off-label use,
discussion of all risks/uncertainties, patient
statement of understanding and consent, and
patient signature.
Specifically, for intralesional steroid injections, which are performed to treat chalazion,
my informed consent, which must be signed
by the patient, includes the following:
» No requirement to have the injection
» Right to have or decline the injection into the
eyelid today or at any point in time in the future

» Consideration of off-label use of the
medication

» Risks associated with the injection include
but are not limited to hemorrhage, increased
intraocular pressure, changes in skin pigmentation, eyelid edema, conjunctival necrosis, keloid
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scarring, capillary hemangioma, cataract, and
eyeball perforation.

» Multiple injections may be required.
» Injection(s) may not partially or completely
resolve the problem.

» If injection(s) do not solve the problem, surgical removal will be the next option if the patient
wants complete resolution.

» Declined keloid scarring in the past
» Consent to receive the steroid injection of triamcinolone acetonide injectable suspension 40
mg/mL (Kenalog-40) into the affected eyelid(s)

» An understanding that it is impossible for the
doctor to inform me of every possible complication that may occur

» No guarantees about results have been made.
» All my questions have been answered.
» Understand and accept the risks, benefits,
and alternatives of a triamcinolone acetonide
injection

» Consent to be tested for sexually transmitted
infections

The most common question I get after my
patients read the informed consent is: Why
do I have to consent to be tested for sexually
transmitted infections? The answer revolves
around the potential for you or your technician to get a needle stick.
Regarding alternative treatments, the
patient can continue current treatment,
do nothing, have a steroid injection, or be
referred for surgical removal (in Georgia). You
must educate the patient that a steroid injection does not have a 100% success rate and
that sometimes the injection has to be repeated or may not help at all. After educating the
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patient about all alternative treatments, it is the patient’s decision
(not the doctor’s) regarding what
to do.
Regarding success rates of
intralesional injections (ie, chalazion injections), a rule of thumb is
if the chalazion is smaller than 6
mm and/or less than 6 months in
duration, there is a 60% chance that
the lesion will respond positively.
However, I have seen no research
to support this rule. Anecdotally,
my success rates are much higher.
Because we are injecting steroid
into a very small area (the eyelid),
the patient must understand they
will look worse leaving your office
after a steroid injection than when
they arrived due to increased eyelid
edema. Especially if you overinject,
you can cause a black eye. I always
have the patient look in the mirror
after the injection before they leave
the office so that they are aware
of what they look like after the
injection.
In general, the leading cause of
large malpractice claims against
optometrists is a misdiagnosis that
leads to a failure to refer. A reoccurring chalazion in the same location
must be referred for a biopsy to
rule out sebaceous carcinoma.
Supplies and guidance
The intralesional steroid-injection
supplies needed include the
following:
» Gloves
» Anesthetic
» Syringe/needle
» Triamcinolone acetonide injectable
suspension 40 mg/mL

» Chalazion forceps with Jaeger
plate

» Sharps container and biohazard
waste bag

» Antibiotic ointment and cotton-tipped applicator

» Autoclave
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Regarding gloves, avoid latex and
vinyl. Up to 6% of the US population
has an allergy to latex, and vinyl
offers less of a protective barrier.
Regarding anesthesia, I only use
proparacaine in the eye. I do not
feel the need to use topical lidocaine 4% on the eyelid. However, if
you choose to use topical lidocaine
4%, apply for 60 seconds twice
before injecting. Because we are
injecting the same amount and
using the same size needle for both
lidocaine and steroid injections
(i.e. same amount of pain for both
a lidocaine injection and steroid
injection), I choose to not inject
lidocaine before a steroid injection.
The gauge of the needle is the
inner measurement or opening of
the needle. The higher the number,
the smaller the needle. The bevel
is the slanted portion of the needle
tip that facilitates nontraumatic
entry. For intralesional and subconjunctival injections, the bevel will
be up during injection, the needle
used is 27 gauge (half inch), and
the syringe is 1 mL. Make sure the
needle is latex free.
The steroid used is triamcinolone acetonide injectable suspension 40 mg/mL. That means there
is 40 mg of triamcinolone acetonide
per 1 millimeter (mL) of solution.
Because you will only be injecting
0.1 to 0.2 mL of solution, ie, 0.1 to
0.2 cubic centimeter (cc), you will
only be injecting 4 mg to 8 mg of
triamcinolone acetonide (1 cc = 1
mL). Once the steroid is opened, it
must be discarded within 28 days.
The steroid will be stored at room
temperature. Because the steroid
is a suspension, it must be shaken
before use.
Chalazion forceps with a Jaeger
plate is applied to the eye before
injection. A Jaeger plate is placed
between the lid and the globe
during injections to prevent
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1

Figure 1. A patient with orbital cellulitis.

puncturing the globe. By firmly tightening the chalazion forceps, it
acts like a tourniquet—the pain of the forceps distracts the patient
from the pain of the injection. Anecdotally, patients state the chalazion forceps hurt worse than the injection itself.
After the injection, the chalazion forceps will need sterilized.
The first step is manual cleaning with a stiff plastic cleaning brush,
neutral detergent, and distilled water. Next, to sterilize, we use the
SteriDent autoclave at 250o F for 30 minutes or more. If you do not
want to use an autoclave, you can use chemical sterilization in a
germicidal bath for 10 hours and then rinse with distilled water.
After the injection, I apply an antibiotic ointment with a cotton-tipped applicator. I do not send the patient home with any
antibiotics. All sharps must go into a sharps container, and anything exposed to blood that is not sharp must go into a biohazard
waste bag.
Never inject cellulitis (see Figure 1), malignant lesions (see
Figure 2), open wounds (see Figure 3), or hordeolum. Preseptal
cellulitis is an infection of the eyelid and surrounding skin anterior
to the orbital septum. Orbital cellulitis is an infection of the orbital
tissues posterior to the orbital septum.
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Figure 2.
A patient with a
malignant lesion.
Figure 3.
A patient with an
open wound.
(Images courtesy of
Scott Moscow, OD.)

Developing a needlestick protocol
Although we try our best and hope to avoid a
needle stick, we need to have a plan in place
if we ever have one. The Occupational Safety
and Health Administration (OSHA) makes
rules in the workplace to prevent deaths, injuries, and illness related to work. Every time I
perform an injection, I remind my technician
to never bend, recap, or reach for contaminated needles.
The transmission rate for needles sticks
with for HIV is 0.3%. The transmission rates
for hepatitis C virus (HCV) and hepatitis
B virus (HBV), respectively, are 2% and 6%
to 30%. For our exposure-control plan, we
recommend everyone in our office be vaccinated for hepatitis B, communicate hazards
to all employees, and have OSHA training on
sharps. Although we have never had a needlestick, we review our plan annually. If we had a
needlestick, we have procedures for evaluating circumstances surrounding the exposure
incident. Note: Our workers’ compensation
insurance includes free OSHA training.

I believe that more
treatments in the
future will necessitate
subconjunctival
injections.
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Our needlestick protocol consists of the
following:
» washing with soap and water;
» notifying supervisor;
» detailing the incident in the employee’s workrelated injuries log;

» identifying the patient source;
» HIV, HBV, and HCV testing, if necessary; and
going to a treatment facility delegated by
workers’ compensation insurance, if necessary.

For work-related injuries, you must go to the
facility delegated by workers’ compensation
insurance, which may differ from facilities
delegated by your major medical insurance.
For additional questions, the CDC Clinicians’
postexposure prophylaxis line is 1-888-4484911. For HIV needle sticks, preventative treatment needs to be started within 2 hours of the
exposure, so time is of the essence.
Billing and coding
Any evaluation that was done to determine
the need for the surgical procedure (ie, an
eyelid injection) is included in that surgical
procedure. From 1 to 7 chalazion injections
performed on the same day get billed and
reimbursed the same.
To justify an examination (992xx or 920xx)
on the same date of service as a surgical
procedure, a second and significant diagnosis, if appropriate, is needed to support the
examination and the –25 modifier needs to be
added to the examination.
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The –25 modifier is defined as an unrelated
procedure with a different diagnosis than the
primary diagnosis. A diagnosis independent
of the surgical procedure is required, and the
primary chief complaint for the examination should be independent of the surgical
procedure performed that day. Note: The –25
modifier is a red flag for audits.
I rarely perform subconjunctival injections.
However, I believe that more treatments
in the future will necessitate subconjunctival injections, so I appreciate the Georgia
Optometric Association’s foresight in getting
approval for subconjunctival injections.
Conclusion
Performing injections is a great way to broaden your scope of practice, gain experience,
and become comfortable handling needles
before new, injectable treatments emerge for
other eye diseases.

Scott Moscow, OD,
focuses on fitting specialty contact lenses and treating
eye disease with a certification to perform subcutaneous
and subconjunctival injections. In addition to lecturing,
he consults on vision therapy and primary-care billing
and coding. In his spare time, Dr. Moscow volunteers as
a helicopter pilot with Angel Flight,
which transports patients who are
financially distressed or who are in timecritical situations due to their medical
conditions. He serves as a consultant for
Bausch + Lomb and Sight Sciences.
scott@roswelleyeclinic.com
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Challenges of classifying JIA, pediatric uveitis
A review of monitoring guidelines, risk assessment, and treatment algorithms
By Nathan Cheung, OD, FAAO

Pediatric uveitis, which accounts for approximately 5% to 10% of all uveitis cases, can present diagnostic and therapeutic challenges.
Children may be asymptomatic despite
severe inflammation. Pediatric uveitis is
commonly bilateral, chronic, recurrent, and
resistant to treatment.1 Examining a child can
be difficult, particularly the evaluation of cell
and flare with a slit lamp. Uveitis and its management pose a high risk of vision-threatening
complications, including amblyopia, cataracts,
glaucoma, synechiae, and band keratopathy.2
Additionally, there is the risk of visual loss and
its impact on the child and family.
Classification
Classification of uveitis is typically based on
anatomical location and onset, duration,
course of uveitis, and grading of disease activity
for reproducible assessment and monitoring of
disease. Anatomically, it is classified as anterior
(iris and ciliary body), intermediate (vitreous
and pars plana), or posterior (choroid and/or
retina) uveitis; or panuveitis, which is all 3—
anterior, intermediate, and posterior uveitis.
Course of uveitis is defined as acute

(sudden onset, lasting for less than 3 months),
recurrent (repetitive episodes separated
by quiescent periods lasting more than 3
months), and chronic (persistent uveitis for
more than 3 months). Grading of disease
activity is broken down into the number of cells
seen in a 1 × 1 mm slit beam in the slit lamp.3
Additionally, uveitis can be granulomatous or
nongranulomatous.
Juvenile idiopathic arthritis
Juvenile idiopathic arthritis (JIA) is the most
common type of arthritis in children, affecting
approximately 294,000 pediatric patients in
the United States. JIA is defined as arthritis
of unknown etiology that begins before the
patient turns 16 years old and persists for at
least 6 weeks.4
The common subtypes of JIA are oligoarticular/pauciarticular (50%-70%), where the
arthritis affects 4 or fewer joints (knees);
polyarticular (30%), where the arthritis affects
more than 4 joints (usually 10-20 joints); and
systemic (1%-5%), where patients have a characteristic rash and fever.5
Studies report that 10% to 25% of children
with JIA also will develop uveitis.6 Patients with
JIA are at the highest risk of developing uveitis

within the first 4 years of onset.6
Only in 5% of cases does the uveitis precede
the arthritis.7 Although JIA affects females
more than males (3:2),8,9 uveitis associated
with patients with JIA who are antinuclear
antibody–positive (ANA+) does not have a
gender predilection.10,8
Predictive values for uveitis
There are 3 positive predictive values for
patients with JIA in developing uveitis.
Patients who tested positive on the ANA test
are more likely to develop uveitis.11 Studies
found that 60% to 90% of patients who develop uveitis are ANA+.7 Patients who receive
a diagnosis for JIA at an early age are more
likely to develop uveitis.
Secondly, the closer the time from onset of
receiving the JIA diagnosis, the more likely the
patient will develop uveitis7,12 Studies found
that 35.5% of patients developed uveitis within
the first 2 months, 73% of patients developed
uveitis within the first year, and 88.7% within
the first 4 years.13
Finally, patients who were younger than
age 4 were at the highest risks of developing
uveitis12,14 Therefore, the recommendation for
regular screening as less than 7 years old is due

TREATMENT AND MANAGEMENT OF PATIENTS WITH JIA
CLINICAL PEARLS
» Know the appropriate screening
intervals for patients with juvenile
idiopathic arthritis (JIA) and understand that they should be followed
with or without eye involvement
» Know the risk factors that
increase risk of eye involvement
• Antinuclear antibody–positive
(ANA+)
• Received a diagnosis at age
≤ 6 years
• Duration of disease ≤ 4 years
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EXAMPLES

TREATMENT ALGORITHM

TAKE-HOME MESSAGE

• Psoriatic JIA

A. First-line therapy: topical glucocorticoids

• ANA+

and topical cycloplegic agent

» Grade uveitis according to
current accepted standards

• Age of JIA onset
≤ 6 years
• JIA duration > 4 years

B. Referral to pediatric rheumatology for
comanagement

» Treat uveitis accordingly to
accepted standards of care

C. Tapering of topical glucocorticoids

» Communicate closely
with rheumatologist and/or
ophthalmology

» Recommended follow-up:
Return to clinic in 6 months
for slit lamp exam.

D. Addition of systemic therapy or change/
escalation of systemic therapy (if currently
on systemic medication)
E. Continued tapering of topical glucocorticoids
F. Systemic therapy tapering if ocular
inflammation has been under control
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» Know when to refer patients
» Uncontrolled or poor
management may result in
permanent vision loss.
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FIGURE 1

the appropriate uveitis screening guidelines for patients with JIA.15

Screen every
3 months

ANA positive, JIA age of
onset <7 years, and disease
duration ≤ 4 years

Oligoarthritis,
polyarthritis
[RF negative],
psoriatic, and
undifferentiated

to the higher risk of uveitis in patients who are younger
and the closer the time from onset of their JIA.
ANA negative, JIA age of
onset ≥ 7 years, or disease
duration > 4 years

Systemic JIA,
polyarthritis
[RF positive],
enthesitisrelated arthritis

Screen every
6-12 months

FIGURE 2

the treatment flow if a patient has active chronic anterior uveitis.16

Patients
with JIA and
active CAU
not on topical
glucocorticoids

Continues to
require 1-2
drops/day of
prednisolone
acetate 1%
(or equivalent)
for ≥ 3 months

Add topical
glucocorticoids
- Prednisolone
acetate 1% over
difluprednate
eyedrops
- Over systemic
glucocorticoids
- Prior to
changing/
escalating
systemic therapy

Change or
escalate
systemic
therapy (over
maintaining
current
systemic
therapy)

On systemic
therapy
≥ 3 months

Not on
systemic
therapy

Add systemic
therapy (over
maintaining
on topical
glucocorticoids
alone)

CAU
controlled

Taper topical
glucocorticoids
first, before
tapering systemic
therapy.
There should be at
least 2 years of well
controlled disease
before tapering
systemic therapy

FIGURE 3

illustrates guidelines for frequency of visits after the uveitis has been controlled.16

Patients tapering
or discontinuing
therapy
Patients
with JIA with
inactive uveitis
Patients on stable
treatment
(no change in
therapy)

Tapering or discontinuing
topical glucocorticoids

Ophthalmologic
exam within
1 month

Tapering or discontinuing
systemic therapy

Ophthalmologic
exam within
2 months

Ophthalmic
exam at least
every
3 months
ANA, antinuclear antibody–positive; CAU, chronic anterior
uveitis; JIA, juvenile idiopathic arthritis; RF, rheumatoid factor.
(All images courtesy of Nathan Cheung, OD, FAAO)
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Treatment and complications of uveitis
Approximately 80% of uveitis cases in children are associated with JIA.16 Uveitis associated with JIA is bilateral
in 70% to 80% of cases, typically anterior involving the
iris and ciliary body. The initial approach to managing
JIA uveitis in children is with topical corticosteroids.
Patients with JIA and uveitis should be followed regularly; those with more severe conditions will require
more frequent follow-up. As with any prolonged steroid
treatment, consideration must be given for a slow/systematic taper. Monitoring for a steroid response should
be part of every follow-up, and the practitioner should
be prepared to use IOP-lowering agents in conjunction.
Very often the patient will be on systemic medications to control the JIA: nonsteroidal anti-inflammatory drugs (NSAIDs) such as tolmetin (Tolectin),
naproxen (Aflaxen), or ibuprofen; corticosteroids,
intravenous or intraarticular; disease-modifying
antirheumatic drugs such as methotrexate (Otrexup,
Rasuvo) and sulfasalazine (Azulfidine); or anti–tumor
necrosis factor (TNF) inhibitors and monoclonal
antibodies such as etanercept (Enbrel), adalimumab
(Humira), or infliximab (Remicade).
Generally, NSAIDs and corticosteroids are used for
short periods of time and long-term use is discouraged.
All systemic medications other than NSAIDs can aid in
the treatment of uveitis.
Common complications of uncontrolled JIA uveitis
include cataracts, glaucoma, band keratopathy, posterior synechiae, and ocular hypotony. Patients with
more severe disease and requiring cataract extraction
typically have an earlier mean onset of uveitis. A
multidisciplinary team approach is necessary to treat
patients with JIA.
Open communication and close management with
rheumatology and/or ophthalmology are important.
Nathan Cheung, OD, FAAO,
is the Pediatric Optometric Residency Director
at Duke University School of in Durham,
North Carolina, and also serves as director
of community education. Cheung earned his
Doctor of Optometry degree at the University of
California, Berkeley, School of Optometry.
nathan.cheung@duke.edu

The full article,
including references,
can be found online.

PRACTICAL CHAIRSIDE ADVICE

RETINA

Mitigate diabetic retinopathy with
early improved glucose control
Timing is key in reducing the risk of developing vision loss or blindness
By A. Paul Chous, OD, MA, FAAO

tussik @Adobe Stock

A medical truism has arisen that lower blood
glucose levels translate into less incidence
and progression of diabetic retinopathy
(DR), the leading cause of severe vision loss
and new-onset blindness in working-age
Americans.
Large, prospective trials of both type 1
diabetes (Diabetes Control and Complications
Trial [DCCT], Epidemiology of Diabetes
Interventions and Complications and
Stockholm Diabetes Intervention Study) and
type 2 diabetes (United Kingdom Prospective
Diabetes Study [UKPDS], Veterans Association
Diabetes Trial, and ACCORD-Eye) show that
lower blood glucose levels, as reflected by glycosylated hemoglobin A1C (HbA1c), do reduce
the risk of developing DR and worsening DR
compared with higher blood glucose levels.1,2
So does that mean reducing blood glucose
always mitigates progression of preexisting
retinal disease and, ultimately, reduces the
risk of vision-threatening complications
(VTCs) such as ocular neovascularization
(optic nerve, retina and/or anterior segment)
and diabetic macular edema (DME), the principal drivers of vision loss in diabetes?
Metabolic memory
The same prospective studies mentioned
above revealed another curious phenomenon,
often called metabolic memory.3 That is,
patients who achieve good, early, stable blood
glucose control soon after diagnosis of their
diabetes were significantly less likely to develop DR or severe DR over decades of follow-up
than those who did not achieve such control,
despite worsening glycemic control over
time in the former group (positive metabolic
memory). Conversely, patients who had poor
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glucose control in the first 5 to 10 years post
diagnosis were significantly more likely to
develop DR and severe DR despite achieving
much better control in subsequent years
(negative metabolic memory).
Legacy effect
Both memory phenomena seen with diabetic
retinal disease are sometimes called legacy
effects. meaning that patients reap the
rewards or suffer the consequences of early
good/bad blood glucose control as a legacy
effect of the magnitude of their early retinal
exposure to hyperglycemia. The mechanisms
underlying metabolic memory are complex
but are thought to involve irreversible damage
to mitochondrial DNA as well as epigenetic
(without alteration in DNA sequence) changes
to mitochondrial enzymes responsible for
glucose homeostasis and energy production.4
HbA1c in PANORAMA
Relevant to the concept of metabolic memory
is the relative benefit of achieving excellent
blood glucose control in those who have
already developed more severe DR. The
PANORAMA trial which assessed the efficacy
of intravitreal aflibercept versus placebo
injections in patients with moderately severe
or severe nonproliferative diabetic retinopathy (NPDR) without DME gives us an opportunity to see if participants with more advanced
retinopathy were protected from progression
to VTC by virtue of better glucose control
(again, assessed by HbA1c) at study entrance.
Aflibercept was shown to significantly
increase the odds of a 2-step regression
(improvement) in DR severity (eg, a patient
with severe NPDR at baseline regresses to
only moderate NPDR after 50 or 100 weeks)
and, more importantly, reduced the odds of
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any VTC by up to 80% in the treated versus
placebo groups.5
Remember, it is these VTCs—proliferative
diabetic retinopathy, iris or angle neovascularization, and/or center-involved diabetic
macular edema—that are responsible for
marked vision loss and blindness in diabetes.
Analysis
Further analysis of factors that might modulate DR regression or development of VTC,
principally patient age, body mass index, and
HbA1c at baseline, showed that aflibercept was
equally effective/protective in patients across

Physicians need to
help their patients
strive for rapid
normalization of
blood glucose levels
after a diagnosis of
diabetes is received.
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the spectrum of these variables. Put more plainly and for the purposes of my argument, the
anti-VEGF agent worked equally well whether
patients had good or bad glucose control at the

beginning of the study. Conversely, participants
who progressed to a VTC were not protected by
good blood glucose control at study entrance
and, in fact, were more likely to have a lower

Table.

By HbA1c Tertiles

≤ 7.8%
> 7.8% - ≤ 9%
> 9%

Cumulative Incidence (%)

100

Time to event (days)
25% (95% Cl)
274 (168, –)

≤ 7.8% (n = 47)

80

> 7.8% – ≤ 9% (n = 43)

60

> 9% (n = 43)

Cox regression

Log-rank P value HR vs > 9 (95%CI)
0.7574
1.5 (0.7, 3.6)

P value
0.3208

557 (169, –)

0.6511

1.0 (0.4, 2.4)

0.9958

475 (276, 766)

–

–

–

40
20
0

HbA1C:
≤ 7.8%
> 7.8% - ≤ 9%
> 9%

0

84

168

280

364

448

560

700

Time to development of VTC from baseline (days)
0
0
0

2
2
1

6
3
3

11
6
5

12
7
5

13
7
8

14
9
10

14
9
12

Time to development of any vision-threatening complication (VTC) in the PANORAMA
trial stratified by glycosylated hemoglobin A1c (HbA1c) tertiles at study entrance. Note a
lack of statistical significance for protection at any HbA1c level. VTCs were defined as
development of proliferative diabetic retinopathy, anterior segment neovascularization,
and/or center-involved diabetic macular edema. *All participants had moderately severe
or severe nonproliferative diabetic retinopathy without macular edema at baseline by
study design

2. Rodriguez-Fontal M, Kerrison JB, Alfaro DV, Jablon EP. Metabolic
control and diabetic retinopathy. Curr Diabetes Rev. 2009;5(1):3-7.
doi:10.2174/157339909787314176
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3. Zhang L, Chen B, Tang L. Metabolic memory: mechanisms and
implications for diabetic retinopathy. Diabetes Res Clin Pract.
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• Metabolic memory refers to increased/

• Decisions about referring patients with

good blood glucose control soon after receiving

not be based on current glycemic control but on

a diagnosis of diabetes, despite improved/

disease severity.

worsening blood glucose control over time.

• Optometrists should educate patients with

• Patients with moderately severe or severe
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HbA1c value (Table).
I was permitted a more granular look
at HbA1c data for multiple participants in
PANORAMA and was struck by how many
patients with clinically excellent glycosylated
hemoglobin levels, in the low 6s at baseline,
still progressed to a VTC over the course of the
trial. Although long-term blood glucose data
for participants have not been analyzed as part
of PANORAMA to date, all outcomes are entirely consistent with the concept and biology of
metabolic memory.
We know that many patients do not achieve
excellent diabetes control within the first few
years after receiving a diagnosis, and many
improve their control only after intensification
of diabetes therapy, referral to endocrinology,
becoming fearful after diagnosis of any diabetes complications, and gaining the sagacity of
older age. Of critical importance, this means
that physicians need to help their patients
strive for rapid normalization of blood glucose
levels after a diabetes diagnosis is received.
It also means that eye doctors should not
base their follow-up, referral, or treatment
decisions for patients with more severe DR on
current glycemic control but, rather, on their
disease severity. Good and consistent diabetes
control does mitigate onset and progression of
early DR, but once the horse is out of the barn,
improved blood sugar control is simply no
longer protective.

diabetic retinopathy to retina specialists should
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newly diagnosed diabetes about the importance

nonproliferative diabetic retinopathy are no

of early blood glucose control to help prevent

longer protected by achieving excellent glucose

future invasive therapy and vision loss.

control, perhaps as a function of negative
metabolic memory.

A. Paul Chous, MA, OS, FAAO,
has a practice emphasizing
diabetes eye care and education
in Tacoma, WA.
dr.chous@diabeticeyes.com
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Conference Coverage

NOVEL APPROACHES SHAPING
EYE DISEASE TREATMENTS IN 2022

New routes of therapeutic administration pave the way for innovative applications
By Sheryl Stevenson
Reviewed by Peter J. McDonnell, MD

With the return of some in-person conferences last year, it goes without saying that
there is value in the didactic learning that
occurs in formal and poster sessions. In addition, attendees benefit from informal experiences with colleagues by being able to discuss
ideas or what they are doing in their practices.
Peter J. McDonnell, MD, William Holland
Wilmer Professor of Ophthalmology and
director of the Wilmer Eye Institute, Johns
Hopkins University School of Medicine,
Baltimore, Maryland, shares highlights
following the recent American Academy of
Ophthalmology (AAO) 2021 annual meeting
in New Orleans, Louisiana. Although not
an exhaustive overview of the many novel
therapeutics, McDonnell noted some pipeline
developments and approvals—and much
of the focus of discussion at AAO—that are
sure to pique the interest of professionals
from across the eye care spectrum and their
patients in 2022 and beyond.
Innovation from back to front
“Well, I wasn’t smart enough to become a
retina specialist,” McDonnell quipped. “I’m
a cornea person but my retina colleagues tell
me there’s tremendous interest in the recently
approved port delivery system for delivering
ranibizumab (Susvimo; Roche/Genentech).
“During this [COVID-19] pandemic, having
these [patients] come in every month or 8
weeks to get an intravitreal injection is quite
a challenge—for the patients and the doctors
and their clinics. The newly FDA-approved
delivery system allows the opportunity to
dramatically reduce the number of visits and
the frequency of injections for these patients,”
he explained. With its anticipated availability
in the United States in the coming months,
McDonnell noted that there is “tremendous
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eagerness among our retina brothers and
sisters to be able to begin to look at incorporating this into their practices and to see for
which patients it works well and how well it’s
accepted among the patients with [age-related
macular degeneration] AMD.”
Another innovation in the retina space,
McDonnell noted, is the recently approved
suprachoroidal injection of triamcinolone
acetonide (Xipere; Bausch + Lomb/Clearside
Biomedical) using microneedles. This is an
interesting—and new—technology for retinal
disease and for macular edema in the setting
of uveitis. But instead of intravitreal injections, these are through the sclera into the
suprachoroidal space.
“This is a whole new thing for us,”
McDonnell said. “It’ll be interesting to see
how this gets adopted. The approval is for
macular edema in uveitis patients, but obviously there is the potential for triamcinolone
to be helpful for other indications or for this
to be a platform for administering other medications through this suprachoroidal route
for other disease states. I think this was an
exciting topic in New Orleans—one that will be
a very exciting topic coming into the new year
in our meetings in 2022.”
Turning to cornea/external disease,
McDonnell said AAO attendees were also
learning more about a newly approved nasal
spray for treatment of signs and symptoms
of dry eye disease (Tyrvaya; Oyster Point
Pharma). “This is the drug that’s been used
for years to help reduce the craving for smoking but is now administered intranasally. It
improved dry eye in the FDA trials.
This will be interesting because it’s such a

new route of administration, treating an eye
problem with a nasal spray. It’ll be fascinating
to see when this launches in the first quarter
[of this year] and determine how readily it’s
accepted by both doctors and our dry eye
patients,” he said.
Presbyopia
Last but not least, the newly approved and
launched formulation of pilocarpine (Vuity;
Allergan) for the improvement of uncorrected
near vision in the presbyopic age group offers
a new approach to the gigantic presbyopia
market, McDonnell added. “Again, this drug
has been around for literally centuries and
ophthalmologists of my generation used it
routinely in the management of glaucoma
when we trained,” he said.
McDonnell also commented on the advent
of interesting new treatment applications
in eye care. “In each case, it’s not so much a
new drug. They’re preexisting drugs but new
ways of delivering the drug. Triamcinolone
has been around forever and pilocarpine even
longer; ranibizumab for a long time.
As I mentioned with the nasal spray, the
active agent varenicline has been available for
quite a while now for smoking cessation.
“It’s about new routes of administration for
new ophthalmic indications.
It’s exciting to see all these innovations
despite the pandemic,” he said.
Peter J. McDonnell, MD
McDonnell serves on the
Board of Directors with Aerie
Pharmaceuticals.
pmcdonn1@jhmi.edu

Listen to more from this interview with
Peter J. McDonnell, MD, as he shares other
key takeaways from the AAO 2021 meeting.
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Cryopreserved amniotic membrane
excels at healing ocular surface wounds
This versatile therapeutic should be in every optometrist's toolbox
By Greg A. Caldwell, OD, FAAO

Amniotic membrane (AM) tissue is an excellent option for rapidly and effectively treating
a variety of corneal and ocular surface conditions. This versatile therapeutic falls well
within optometry’s vast scope of practice,
and I have found that it is a vital tool to have
when an anti-infective, anti-inflammatory, or
wound-healing intervention is indicated.
Why amniotic membrane?
Despite its longstanding use in eye care, many
optometrists are still unfamiliar with AM as
a viable therapeutic option. AM tissue was
first described as a biological dressing for the
management of conjunctival defect in 1940.1
Today, the AM tissue used to treat corneal
and ocular surface disorders is derived from
placental tissue obtained during elective
cesarean deliveries. However, not all AM tissue used for these indications is the same.
Two types of AM are available for ocular
use: cryopreserved and dehydrated.
Both come in a variety of tissue thicknesses
and sizes, but the critical distinction lies in
how they are preserved.
Cryopreserved AM (CAM) is kept frozen
until shortly before use. Dehydrated AM
(DAM) is stored at room temperature and
rehydrated just before use. The preservation
process is intrinsic to the capabilities of these
grafts in daily clinical practice.
The cryopreservation process allows CAM
to retain a matrix of natural growth factors.
CAM’s HCHA/PTX3 matrix is composed of
heavy chain peptide covalently conjugated
with high molecular weight hyaluronic acid
that is noncovalently conjugated with pentraxin 3. This combination is responsible for
anti-inflammatory and regenerative healing
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properties that are maintained in cryopreservation but lost in dehydration.2-6
Whereas CAM has anti-inflammatory,
antiscarring, and antiangiogenesis properties—which are designated by the FDA—DAM
products have no formal medical designation
from the FDA, and their only indication is for
wound coverage.7
Critical distinctions
There are several DAM products available,
including AmbioDisk (IOP Ophthalmics/
Katena) and BioDOptix (Derma Sciences).
But there is only 1 CAM, and that is Prokera/
AmnioGraft (Bio-Tissue).
Optometrists sometimes consider DAM a
more appealing option because of its lower
cost and because they erroneously assume
that all commercially available AM tissue is
the same.
This is why it is critical to understand
that CAM and DAM are different. They are
distinguished by cost and capability and—in
at least 1 instance—contraindication. Although
the cost of DAM is lower, it is capable of less.
In addition to being an anti-inflammatory,
CAM promotes limbal stem cell expansion,
cellular migration, and epithelialization,
and it expedites recovery, suppresses pain,
and reduces fibrovascular ingrowth and
neovascularization.6-10
Those properties are not associated with
DAM.6 Unlike CAM, DAM is contraindicated
in cases of infectious keratitis, which is clearly
stated on the package insert. This means that
AM would have to be cryopreserved if used
for patients with herpes simplex or bacterial
infectious keratitis.
I have tried a variety of dehydrated AM
products, but due to the cryopreserved biologics in CAM and their associated capabilities,
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I now use CAM exclusively. It’s a matter of
understanding that with DAM you are able
to get wound coverage, but with CAM you get
wound healing.6
Clinical applications
Whereas AM grafts once relied on sutures and
were relegated to the operating room, AM
grafts now can be easily applied in the office
setting. Cryopreserved Prokera is a sutureless
graft delivered via a self-containing conformer ring that helps maintain its placement.
I use Prokera to treat recurrent corneal
erosion (RCE), epithelial basement membrane (EBMD), persistent epithelial defects,
chemical burns of the ocular surface, corneal
epithelial defects such as those associated
with bullous or band keratopathy, keratitis,
and corneal ulcers, among other things. More
than 20 of my patients with RCE have avoided
phototherapeutic keratectomy because of
successful treatment with Prokera.
I previously used CAM for only the worst
cases—filamentary keratitis, neurotrophic
ulcers, and superficial punctate keratitis that
wouldn’t resolve. But now I use CAM to treat
conditions such as RCE, infectious keratitis,
and moderate to severe dry eye disease with
great success.
It’s an ideal intervention in these cases
because it heals the cornea and the ocular
surface, and it has been shown to restore
nerve function.8 So instead of waiting for
the nerves to die off and then trying to bring
sensation back, I introduce CAM earlier in the
process to circumvent potential enervation.
When a patient presents with persistent
keratitis and is at risk for scarring and vision
loss, Prokera is my go-to treatment. These
patients have not healed despite previous
treatment with a gamut of traditional
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therapies such as cyclosporine (Restasis),
lifitegrast ophthalmic solution (Xiidra), prednisolone acetate ophthalmic suspension 1%,
loteprednol etabonate ophthalmic suspension
0.5% (Lotemax), and cyclosporine ophthalmic
solution (Cequa). Their condition may be the
result of contact lens use or multiple medications, or they may have had a prior infectious
process that transitioned into a cornea that
will not heal.
As healing occurs with Prokera, the inlay
membrane dissolves, and in the majority of
cases, there is no need for a second application. In some infectious keratitis and severe
EBMD cases, a second Prokera application is
called for when the disease causes the wound
to reopen or the infection is so bad that it
dissolves the membrane in 1 to 2 days.
After debriding the wound in RCE, I reapply Prokera. After approximately 5 days, the
inlay membrane dissolves, the patient returns
to my office for ring removal, and I place a
bandage contact lens for 30 days. This is the
same protocol that I follow for a first episode
of RCE treated with CAM. The majority of
patients with RCE respond sufficiently to 1
CAM treatment, but it helps to know that a
second application may be necessary.
Optometrists who are wary about venturing into AM use should keep in mind that if a
patient presents with a condition that could
benefit from CAM, they should consider
referring that patient to an optometrist rather
than automatically considering an ophthalmologist. There are plenty of optometrists
who are experienced in placing Prokera as
well as many who are eager to gain experience. They would welcome the opportunity to
treat your patient.
One of the reasons that I have heard
optometrists say they shy away from CAM is
they are under the impression that there is
significant discomfort associated with the
Prokera conformer ring. In my experience,
that is not the case.
Some patients experience temporary
discomfort, but I find that if they are made
aware of the potential for mild to moderate
discomfort, and they know what to expect,
they invariably are not troubled by it. Often
with this treatment I can help these patients
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CASE STUDY
PRESENTATION
A 68-year-old White woman was referred for
persistent keratitis OS and failure on multiple
medications: Restasis, Xiidra, prednisolone
1%, Lotemax 0.5%, and Cequa. She was
using Systane preservative-free drops, 4 to
6 times daily. Sodium fluorescein staining
revealed marked keratitis OS (Figure 1).

TREATMENT
I educated the patient about her condition, and after lengthy discussion it was
decided that a Prokera Slim amniotic
membrane would be used to treat the OS.

FOLLOW-UP

was only using Systane preservative-free
artificial tears. The ring was removed, and
the patient was placed on autologous serum
eye drops 20%, 1 drop 6 times per day.

OUTCOME AND OBSERVATIONS
The patient presented with a chronic and
persistent keratitis OS. The cause was
multifactorial with 1 component being toxic
keratitis from the various pharmaceuticals
used. This patient needed a therapy that
supported wound healing and not wound
covering. A Prokera Slim was used to provide
wound healing. The patient reported no
problems or discomfort with Prokera Slim
during the 6-day treatment (Figure 2).

I instructed my patient to make an appointment to have the Prokera ring removed
when her vision cleared (due to membrane
dissolving). Her vision cleared 6 days after
Prokera Slim insertion. At this point, she

The patient responded wonderfully to
the therapy and reported increased
comfort and improved vision.

1

2

Figure 1. Infectious keratitis before application of Prokera Slim. Figure 2. The eye 6 days
after application of Prokera Slim. (All figures courtesy of Greg Caldwell, OD, FAAO)

gain some visual acuity, and once the Prokera
treatment is complete and they are seeing
better, the temporary discomfort is quickly
forgotten.
I want optometrists to know that this is a
relatively easy procedure with a short learning
curve, and it is no more difficult than placing
a contact lens once the proper technique is
learned.
Many of my peers who are comfortable
using CAM reserve it for bacterial ulcers,
infectious keratitis, and dry eye. I cannot
emphasize enough how effective Prokera is for
conditions such as RCE and limbal stem cell
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burnout. When I explain to patients that the
cornea will heal on its own if they avoid contact lens wear for a year, or I can add steroids
and maybe rehabilitate the limbal cells in 6
months, or I can use a regenerative therapy
with growth factors to heal the cornea much
faster, they are typically excited about the
prospect of Prokera.
Conclusion
Optometrists have lobbied too hard and too
long for the right to provide therapeutic
treatments to our patients for us to eschew
any opportunities. AM treatment is one of
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those opportunities, and cryopreserved AM
treatment, in particular, is a critical tool for us
to have in our armamentarium.
In-office application of sutureless, self-retaining CAM is no more difficult than placement of various types of contact lenses, and
we owe it to our patients to help them avoid
surgery while achieving excellent outcomes
whenever possible.

and regeneration. Invest Ophthalmol Vis Sci. 2016;57(5):ORSFh1-8.
doi:10.1167/iovs.15-17637
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Top challenge of 2022: Hiring and retaining staff
By Medical Economics® Staff

From the pages of
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A medical practice relies on more
than the physicians who see patients.
Nonclinical administrative staff are
vital to overall success, including those
at the front desk, medical records
employees, human resources, billing,
and other back-of-house workers.
Hiring and retaining staff can
often be difficult. Fears of COVID-19
caused many to stay far away from
the health care field, although even
before the pandemic the industry was
experiencing a shortage of qualified
applicants. Issues such as no room for
advancement, generational differences,
greater salaries in other industries,
and interest in working virtually have
all contributed to employees not being
drawn to the field. Plus, the “Great
Resignation” of 2021—the trend of individuals quitting their jobs—has hit most
industries as many reexamine their
work/life balance.
“This is a big problem for everyone,” says Halee Fischer-Wright, MD,
MMM, FAAP, FACMPE, president and
CEO of Medical Group Management
Association (MGMA), a medical

practice advocacy organization based
in Englewood Colorado. “Health care is
as much impacted as every industry is
across the globe at this time.”
A drop in patient volume at the onset
of the pandemic led to some medical
practice staff being furloughed; many
decided not to return when things
picked up. “One of the more interesting
statistics is that one-third of nonclinical
staff not coming back are not vaccinated,” Fischer-Wright says. “The MGMA
has heard that 88% of medical practices
(have) had difficulties recruiting frontof-office staff.”
Practical solutions
The most obvious way to entice
individuals to take jobs is by offering
higher salaries and better benefits,
but a practice can utilize extras to raise
interest in working there. Examples
include allowing flexible hours, treating employees to lunch twice a week or
paying for transportation costs. These
perks could make the practice appealing to those looking for work.
“We recommend being aggressive
in recruiting strategies and not waiting
until you need staff, so you can start to
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develop the relationships that help to
bring new [individuals] in that who can
contribute immediately when needed,”
Fischer-Wright says. “[Managers] also
need to optimize their their practice to
make employees happy.”
Fischer-Wright believes the key to
retaining staff is to alleviate boredom,
which often comes down to repetitive
tasking. “We recommend that physicians take a look at practice operations and weed out what is necessary
versus what is habit,” she says.
A good solution is cross-training
staff, so different employees can take
turns doing tasks with less chance of
burnout. Increase communication
among the staff, so you can learn of
concerns early.
“What we see in workers today is
that they want this delightful combination that’s almost impossible to
achieve—both flexibility and certainty,”
Fischer-Wright says. “What we find in
medical practices is often they work by
need-to-know, so we’re encouraging
a much more holistic communication
strategy even within the smaller
practices so [individuals] understand
what’s going on.”
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eurotrophic keratitis (NK) is a rare eye disease characterized by absent or diminished corneal sensitivity related to
impaired trigeminal nerve function.1 It affects fewer than 5
in 10,000 people; however, a paucity of epidemiological data
and low awareness of the condition means that its true prevalence may
be higher than is traditionally reported.1-3 Although it is uncommon,
detecting and treating NK is important because delayed treatment can
lead to loss of vision, and early treatment is associated with significantly
improved patient quality of life.4 Here are 3 things you should know
about NK recognition and diagnosis.

1

NK diagnosis is often
delayed or missed.

Underdiagnosis or delayed diagnosis of NK is common
and due in part to the fact that patients often do not
experience many symptoms. When symptoms are present, they can differ
significantly based on disease severity. When corneal nerves originating
from the trigeminal nerve are functioning normally, stimulation or pressure is sensed by the cornea, causing blinking and tear production.1

2

Improved diagnosis of NK
hinges on better detection
of corneal sensitivity.

Reduction or loss of corneal sensitivity is the hallmark
finding in NK, and corneal sensitivity testing is essential for early intervention and preventing NK complications. In fact, many eye care experts
recommend that such testing be part of the comprehensive eye exam, as
this will help minimize the risk that an NK diagnosis will be missed.
Evaluation of corneal sensation can be done both qualitatively and
quantitatively. For a basic qualitative test, a cotton-tipped applicator can
be applied to both corneas in each quadrant of the eye, and the patient’s
response is observed and compared between eyes.1 Typically, patients with
NK exhibit decreased blinking or sensation to the stimulus.1 The use of
topical anesthetics should be avoided before testing.8

Qualitative Corneal Sensitivity Testing
With Cotton Tip

Corneal Sensory Innervation
Via the Trigeminal Nerve
Trigeminal Nerve
(Cranial Nerve V)

Trigeminal
Ganglion

Loss of this function results in decreased corneal sensitivity, leading
to possible early symptoms of dryness, light sensitivity, decreased ability
to read for long periods, reduced blinking, and impaired vision quality.1
Many of these symptoms overlap with dry eye disease (DED), and patients
with NK are often incorrectly diagnosed with this condition.5 Symptoms
of NK may also overlap with disorders related to contact lens overuse,
blepharokeratoconjunctivitis, exposure keratopathy, and damage due to
benzalkonium chloride (BAK), among others.1
If NK is not caught early, progressive disease may result in patients
experiencing less pain or discomfort due to nerve damage and anesthesia.6
This apparent lack of symptoms may also play a role in the delayed diagnosis of NK.4 Once corneal sensitivity is compromised or gone, NK can
lead to decreased tear secretion, reduced blink rate, epithelial damage and
instability, and eventually corneal ulceration and stromal melting.1,7 When
this stage is reached, corneal scarring and loss of vision may occur.1 Vision
impairment may be the presenting symptom for some patients. Diagnosis
of NK should be weighed in cases where the observed ocular signs significantly differ from presenting symptoms.6
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Corneal sensitivity can be quantitatively measured by using a Cochet-Bonnet esthesiometer.6 This device utilizes a nylon monofilament
with an adjustable length ranging from 0 to 6 cm to touch the cornea.8
When the length of the monofilament is adjusted, variable pressure is
applied. Shorter recorded lengths correlate to decreased corneal sensation.
The Belmonte non-contact gas esthesiometer is also available and uses air
puffs to test corneal sensitivity.9 If corneal sensation is normal, NK is not a
probable diagnosis.
A diagnostic workup for NK also includes a slit-lamp examination
with vital dye staining to check for epithelial defect, tear film instability,
and eyelid abnormalities.6 In vivo confocal microscopy to evaluate corneal
nerve morphology may also be used. Based on a combination of patient
history, eye exam, and corneal sensitivity testing, a diagnosis of NK can be
determined.
Part of the diagnostic approach to NK includes staging the disease. The
Mackie classification system categorizes NK into stages based on severity.3
Stage 1 is characterized by corneal epithelial changes such as punctate
keratopathy, corneal edema, and epithelial hyperplasia. Stage 2 involves
recurrent and/or persistent epithelial defect, and stage 3 consists of corneal
ulcer with stromal lysis or melting and possible perforation. The earlier NK
is diagnosed, the more likely it is to reverse damage and restore vision.

3

Improved diagnosis of NK
leads to better treatment
and improved outcomes.

The goals of treatment are to slow progression and reverse ocular surface damage due to NK.1 Management of NK can involve
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medications, nonsurgical interventions, and surgical
management. Selection of treatment is based on disease stage and ranges from lubricating eye drops and
therapeutic contact lenses in earlier stages to surgical
procedures such as tarsorrhaphy.7 Lubricating eye
drops with preservatives should be avoided, as these
may worsen symptoms.1 If necessary, inflammation
and/or infection should be treated. Amniotic membrane transplantation and topical autologous serum
may be used in later stages.
Of the therapies used to treat NK, cenegermin is
the only pharmacotherapy and corneal neurotization is
the only surgical therapy that directly target the nerve

pathology that underlies NK. Cenegermin is an ophthalmic solution of recombinant human nerve growth
factor (rhNGF).
Cenegermin helps promote corneal reinnervation and improve corneal epithelial integrity, and it is
currently the only FDA-approved therapy for NK.10
Its approval was based on the REPARO and NGF0214
trials, phase 2 studies that demonstrated a significant
improvement in corneal healing when compared with
vehicle control and was not associated with any serious
adverse events.11,12 Corneal healing may lead to better
outcomes and positive effects on quality of life, and a
combination of treatments may be needed.

Abnormalities in the NGF Pathway in NK
Nerve growth factor
Neurotrophic keratitis
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CE POSTTEST QUESTIONS

Claim Your CE Credit at:
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1 The etiology of neurotrophic keratitis (NK) involves abnormalities in corneal innervation from which of the following cranial nerves?
A. Abducens nerve (VI)
B. Facial nerve (VII)

C. Optic nerve (II)
D. Trigeminal nerve (V)

2 NK is most commonly misdiagnosed as which of the following conditions?
A. Blepharokeratoconjunctivitis
B. Dry eye disease

C. Exposure keratopathy
D. Glaucoma

3 Which of the following is used to evaluate corneal nerve morphology?
A. Cochet-Bonnet esthesiometer
B. In vivo confocal microscopy

C. Slit lamp examination using ﬂuorescein dye
D. Tonometer

4 You evaluate a 45-year-old woman with complaints of dry eyes and blurry vision. On exam, you note absent corneal sensitivity, and slit lamp evaluation
with ﬂuorescein dye reveals a corneal ulcer with stromal involvement, but there is not perforation. Which stage of NK does this patient have?
A. Stage 1
B. Stage 2

C. Stage 3
D. Stage 4

To learn more about this topic, including information on the burden of
neurotrophic keratitis and its effects on patients’ quality of life, go to
gotoper.com/online-cme-activities/enduring-activity/pcc21-enduring

January 2022

36

CE Provider Contact Information
Physicians’ Education Resource®, LLC
2 Clarke Drive, Suite 110, Cranbury, NJ 08512
Toll-Free: 888-949-0045 | Local: 609-378-3701 |
info@gotoper.com

OPTOMETRY TIMES®

CAN EXPERIENCE

MAKE A DIFFERENCE?

INDICATION
LUMIGAN® 0.01% (bimatoprost ophthalmic solution) is indicated for the reduction
of elevated intraocular pressure in patients with open angle glaucoma or ocular
hypertension.
IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
LUMIGAN® 0.01% is contraindicated in patients with hypersensitivity to bimatoprost
or to any of the ingredients.
WARNINGS AND PRECAUTIONS
Pigmentation
Bimatoprost ophthalmic solution has been reported to cause changes to pigmented
tissues. The most frequently reported changes have been increased pigmentation
of the iris, periorbital tissue (eyelid) and eyelashes. Pigmentation is expected to
increase as long as bimatoprost is administered. After discontinuation of bimatoprost,
pigmentation of the iris is likely to be permanent, while pigmentation of the periorbital
tissue and eyelash changes have been reported to be reversible in some patients.
Patients who receive treatment should be informed of the possibility of increased
pigmentation. The long term effects of increased pigmentation are not known. Iris
color change may not be noticeable for several months to years. While treatment with
LUMIGAN® 0.01% can be continued in patients who develop noticeably increased iris
pigmentation, these patients should be examined regularly.
Eyelash Changes
LUMIGAN® 0.01% may gradually change eyelashes and vellus hair in the treated
eye. These changes include increased length, thickness, and number of lashes.
Eyelash changes are usually reversible upon discontinuation of treatment.

Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use of multipledose containers of topical ophthalmic products.
Contact Lens Use
LUMIGAN® 0.01% contains benzalkonium chloride, which may be absorbed by and
cause discoloration of soft contact lenses. Contact lenses should be removed prior
to instillation of LUMIGAN® 0.01% and may be reinserted 15 minutes following its
administration.
ADVERSE REACTIONS
In a 12-month clinical study with bimatoprost ophthalmic solutions 0.01%, the most
common adverse reaction was conjunctival hyperemia (31%). Approximately 1.6%
of patients discontinued therapy due to conjunctival hyperemia. Other adverse drug
reactions (reported in 1 to 4% of patients) with LUMIGAN® 0.01% in this study
included conjunctival edema, conjunctival hemorrhage, eye irritation, eye pain, eye
pruritus, erythema of eyelid, eyelids pruritus, growth of eyelashes, hypertrichosis,
instillation site irritation, punctate keratitis, skin hyperpigmentation, vision blurred,
and visual acuity reduced.
USE IN SPECIFIC POPULATIONS
Pediatric Use
Use in pediatric patients below the age of 16 years is not recommended because
of potential safety concerns related to increased pigmentation following long-term
chronic use.
Please see Brief Summary of full Prescribing Information on the following pages.

Intraocular Inflammation
Prostaglandin analogs, including bimatoprost, have been reported to cause
intraocular inflammation. In addition, because these products may exacerbate
inflammation, caution should be used in patients with active intraocular
inflammation (e.g., uveitis).
Macular Edema
Macular edema, including cystoid macular edema, has been reported during
treatment with bimatoprost ophthalmic solution. LUMIGAN® 0.01% should be used
with caution in aphakic patients, in pseudophakic patients with a torn posterior lens
capsule, or in patients with known risk factors for macular edema.
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HIGHLIGHTS OF PRESCRIBING INFORMATION

WARNINGS AND PRECAUTIONS
Pigmentation: Pigmentation of the iris, periorbital tissue (eyelid) and eyelashes can occur.
Iris pigmentation is likely to be permanent. (5.1)
Eyelash Changes: Gradual change to eyelashes including increased length, thickness and
number of lashes. Usually reversible. (5.2)

These highlights do not include all the information needed to use LUMIGAN 0.01% safely
and effectively. See full prescribing information for LUMIGAN 0.01%.
LUMIGAN® (bimatoprost ophthalmic solution) 0.01%, for topical ophthalmic use
Initial U.S. Approval: 2001

•

INDICATIONS AND USAGES
LUMIGAN® 0.01% is a prostaglandin analog indicated for the reduction of elevated intraocular
pressure in patients with open angle glaucoma or ocular hypertension. (1)

ADVERSE REACTIONS
Most common adverse reaction (31%) is conjunctival hyperemia. (6.1)

DOSAGE AND ADMINISTRATION
One drop in the affected eye(s) once daily in the evening. (2)
DOSAGE FORMS AND STRENGTHS
Ophthalmic solution containing 0.1 mg/mL of bimatoprost. (3)
CONTRAINDICATIONS

•

To report SUSPECTED ADVERSE REACTIONS, contact Allergan at 1-800-678-1605 or FDA
at 1-800-FDA-1088 or www.fda.gov/medwatch.
USE IN SPECIFIC POPULATIONS
Use in pediatric patients below the age of 16 years is not recommended because of potential
safety concerns related to increased pigmentation following long-term chronic use. (8.4)
See 17 for PATIENT COUNSELING INFORMATION.
Revised: 9/2020

Hypersensitivity. (4)
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FULL PRESCRIBING INFORMATION
1
INDICATIONS AND USAGE
LUMIGAN® (bimatoprost ophthalmic solution) 0.01% is indicated for the reduction of elevated
intraocular pressure in patients with open angle glaucoma or ocular hypertension.
2
DOSAGE AND ADMINISTRATION
The recommended dosage is one drop in the affected eye(s) once daily in the evening. LUMIGAN®
(bimatoprost ophthalmic solution) 0.01% should not be administered more than once daily since
it has been shown that more frequent administration of prostaglandin analogs may decrease the
intraocular pressure lowering effect.
Reduction of the intraocular pressure starts approximately 4 hours after the first administration
with maximum effect reached within approximately 8 to 12 hours.
LUMIGAN® 0.01% may be used concomitantly with other topical ophthalmic drug products to
lower intraocular pressure. If more than one topical ophthalmic drug is being used, the drugs
should be administered at least five (5) minutes apart.
3
DOSAGE FORMS AND STRENGTHS
Ophthalmic solution containing bimatoprost 0.1 mg/mL.
4
CONTRAINDICATIONS
LUMIGAN® 0.01% is contraindicated in patients with hypersensitivity to bimatoprost or to any
of the ingredients [see Adverse Reactions (6.2)].
5
WARNINGS AND PRECAUTIONS
5.1 Pigmentation
Bimatoprost ophthalmic solution has been reported to cause changes to pigmented tissues.
The most frequently reported changes have been increased pigmentation of the iris, periorbital
tissue (eyelid) and eyelashes. Pigmentation is expected to increase as long as bimatoprost is
administered. The pigmentation change is due to increased melanin content in the melanocytes
rather than to an increase in the number of melanocytes. After discontinuation of bimatoprost,
pigmentation of the iris is likely to be permanent, while pigmentation of the periorbital tissue
and eyelash changes have been reported to be reversible in some patients. Patients who receive
treatment should be informed of the possibility of increased pigmentation. The long term effects
of increased pigmentation are not known.
Iris color change may not be noticeable for several months to years. Typically, the brown
pigmentation around the pupil spreads concentrically towards the periphery of the iris and the
entire iris or parts of the iris become more brownish. Neither nevi nor freckles of the iris appear
to be affected by treatment. While treatment with LUMIGAN® (bimatoprost ophthalmic solution)
0.01% can be continued in patients who develop noticeably increased iris pigmentation, these
patients should be examined regularly.
5.2 Eyelash Changes
LUMIGAN® 0.01% may gradually change eyelashes and vellus hair in the treated eye. These
changes include increased length, thickness, and number of lashes. Eyelash changes are usually
reversible upon discontinuation of treatment.
5.3 Intraocular Inflammation
Prostaglandin analogs, including bimatoprost, have been reported to cause intraocular
inflammation. In addition, because these products may exacerbate inflammation, caution
should be used in patients with active intraocular inflammation (e.g., uveitis).
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5.4 Macular Edema
Macular edema, including cystoid macular edema, has been reported during treatment with
bimatoprost ophthalmic solution. LUMIGAN® 0.01% should be used with caution in aphakic
patients, in pseudophakic patients with a torn posterior lens capsule, or in patients with known
risk factors for macular edema.
5.5 Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use of multiple-dose containers of
topical ophthalmic products. These containers had been inadvertently contaminated by patients who,
in most cases, had a concurrent corneal disease or a disruption of the ocular epithelial surface.
5.6 Contact Lens Use
LUMIGAN® 0.01% contains benzalkonium chloride, which may be absorbed by and cause
discoloration of soft contact lenses. Contact lenses should be removed prior to instillation of
LUMIGAN® 0.01% and may be reinserted 15 minutes following its administration.
6
ADVERSE REACTIONS
The following adverse reactions are described elsewhere in the labeling:
• Pigmentation including blepharal pigmentation and iris hyperpigmentation [see Warnings
and Precautions (5.1)]
• Eyelash Changes [see Warnings and Precautions (5.2)]
• Intraocular Inflammation [see Warnings and Precautions (5.3)]
• Macular Edema [see Warnings and Precautions (5.4)]
• Hypersensitivity [see Contraindications (4)]
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.
In a 12-month clinical study with bimatoprost ophthalmic solutions 0.01%, the most common
adverse reaction was conjunctival hyperemia (31%). Approximately 1.6% of patients discontinued
therapy due to conjunctival hyperemia. Other adverse drug reactions (reported in 1 to 4%
of patients) with LUMIGAN® 0.01% in this study included conjunctival edema, conjunctival
hemorrhage, eye irritation, eye pain, eye pruritus, erythema of eyelid, eyelids pruritus, growth of
eyelashes, hypertrichosis, instillation site irritation, punctate keratitis, skin hyperpigmentation,
vision blurred, and visual acuity reduced.
6.2 Postmarketing Experience
The following adverse reactions have been identified during postapproval use of LUMIGAN®
0.01%. Because these reactions are reported voluntarily from a population of uncertain size, it is
not always possible to reliably estimate their frequency or establish a causal relationship to drug
exposure. These reactions, which have been chosen for inclusion due to either their seriousness,
frequency of reporting, possible causal connection to LUMIGAN®, or a combination of these
factors include: asthma-like symptoms, dizziness, dry eye, dyspnea, eye discharge, eye edema,
foreign body sensation, headache, hypersensitivity including signs and symptoms of eye allergy
and allergic dermatitis, hypertension, lacrimation increased, periorbital and lid changes including
deepening of the eyelid sulcus, and photophobia.
8
USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
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Risk Summary
There are no adequate and well-controlled studies of LUMIGAN® (bimatoprost ophthalmic
solution) 0.01% administration in pregnant women. There is no increase in the risk of major birth
defects or miscarriages based on bimatoprost postmarketing experience.
In embryofetal developmental studies, administration of bimatoprost to pregnant mice and rats
during organogenesis, resulted in abortion and early delivery at oral doses at least 33 times (mice)
or 94 times (rats) the human exposure to bimatoprost 0.03% dosed bilaterally once daily (based
on blood area under the curve [AUC] levels). These adverse effects were not observed at 2.6 times
(mice) and 47 times (rats) the human exposure to bimatoprost 0.03% dosed bilaterally once daily
(based on blood AUC levels).
In pre/postnatal development studies, administration of bimatoprost to pregnant rats from
organogenesis to the end of lactation resulted in reduced gestation length and fetal body weight,
and increased fetal and pup mortality at oral doses at least 41 times the human systemic
exposure to bimatoprost 0.03% dosed bilaterally once daily (based on blood AUC levels). No
adverse effects were observed in rat offspring at exposures estimated at 14 times the human
exposure to bimatoprost 0.03% dosed bilaterally once daily (based on blood AUC levels).
Because animal reproductive studies are not always predictive of human response LUMIGAN®
0.01% should be administered during pregnancy only if the potential benefit justifies the potential
risk to the fetus.
Data
Animal Data
In an embryofetal development rat study, abortion was observed in pregnant rats administered
bimatoprost orally during organogenesis at 0.6 mg/kg/day (94 times the human systemic
exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC). The No Observed
Adverse Effect Level (NOAEL) for abortion was 0.3 mg/kg/day (estimated at 47 times the human
systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC). No
abnormalities were observed in rat fetuses at doses up to 0.6 mg/kg/day.
In an embryofetal development mouse study, abortion and early delivery were observed in
pregnant mice administered bimatoprost orally during organogenesis at doses greater than or
equal to 0.3 mg/kg/day (33 times the human systemic exposure to bimatoprost 0.03% dosed
bilaterally once daily, based on AUC). The NOAEL for abortion and early delivery was 0.1 mg/kg/day
(2.6 times the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based
on AUC). No abnormalities were observed in mouse fetuses at doses up to 0.6 mg/kg/day (72 times
the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC).
In a pre/postnatal development study, treatment of pregnant rats with bimatoprost orally
from gestation day 7 to lactation day 20 resulted in reduced gestation length, increased late
resorptions, fetal deaths, and postnatal pup mortality, and reduced pup body weight at doses
greater than or equal to 0.3 mg/kg/day. These effects were observed at exposures at least
41 times the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based
on AUC. The NOAEL for postnatal development and mating performance of the offspring was
0.1 mg/kg/day (estimated at 14 times the human systemic exposure to bimatoprost 0.03%
dosed bilaterally once daily, based on AUC).
8.2 Lactation
Risk Summary
It is not known whether topical ocular treatment with LUMIGAN® 0.01% could result in
sufficient systemic absorption to produce detectable quantities in human milk. In animal studies,
bimatoprost has been shown to be present in breast milk of lactating rats at an intravenous dose
(i.e., 1 mg/kg) 970 times the RHOD (on a mg/m2 basis), however, no animal data is available at
clinically relevant doses.
The developmental and health benefits of breastfeeding should be considered along with the
mother’s clinical need for LUMIGAN® 0.01% and any potential adverse effects on the breastfed
child from LUMIGAN® 0.01%.
8.4 Pediatric Use
Use in pediatric patients below the age of 16 years is not recommended because of potential
safety concerns related to increased pigmentation following long-term chronic use.
8.5 Geriatric Use
No overall clinical differences in safety or effectiveness have been observed between elderly
and other adult patients.
10 OVERDOSAGE
No information is available on overdosage in humans. If overdose with LUMIGAN® (bimatoprost
ophthalmic solution) 0.01% occurs, treatment should be symptomatic.
In oral (by gavage) mouse and rat studies, doses up to 100 mg/kg/day did not produce any
toxicity. This dose expressed as mg/m2 is at least 210 times higher than the accidental dose of
one bottle of LUMIGAN® 0.01% for a 10 kg child.
11 DESCRIPTION
LUMIGAN® (bimatoprost ophthalmic solution)
0.01% is a synthetic prostamide analog with
ocular hypotensive activity. Its chemical name is
(Z )-7-[(1R,2R,3R,5S)-3,5-Dihydroxy-2-[(1E,3S)3-hydroxy-5-phenyl-1-pentenyl]cyclopentyl]-5N-ethylheptenamide, and its molecular weight
is 415.58. Its molecular formula is C25H37NO4. Its
chemical structure is:
Bimatoprost is a powder, which is very soluble
in ethyl alcohol and methyl alcohol and slightly
soluble in water. LUMIGAN® 0.01% is a clear,
isotonic, colorless, sterile ophthalmic solution
with an osmolality of approximately 290 mOsmol/kg.
LUMIGAN® 0.01% contains Active: bimatoprost 0.1 mg/mL; Inactives: benzalkonium chloride
0.2 mg/mL; sodium chloride; sodium phosphate, dibasic; citric acid; and purified water. Sodium
hydroxide and/or hydrochloric acid may be added to adjust pH. The pH during its shelf life ranges
from 6.8-7.8.
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
Bimatoprost, a prostaglandin analog, is a synthetic structural analog of prostaglandin with
ocular hypotensive activity. It selectively mimics the effects of naturally occurring substances,
prostamides. Bimatoprost is believed to lower intraocular pressure (IOP) in humans by increasing
outflow of aqueous humor through both the trabecular meshwork and uveoscleral routes. Elevated
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IOP presents a major risk factor for glaucomatous field loss. The higher the level of IOP, the greater
the likelihood of optic nerve damage and visual field loss.
12.3 Pharmacokinetics
Absorption
After one drop of bimatoprost ophthalmic solution 0.03% was administered once daily to both
eyes of 15 healthy subjects for two weeks, blood concentrations peaked within 10 minutes after
dosing and were below the lower limit of detection (0.025 ng/mL) in most subjects within 1.5
hours after dosing. Mean Cmax and AUC0-24hr values were similar on days 7 and 14 at approximately
0.08 ng/mL and 0.09 ng•hr/mL, respectively, indicating that steady state was reached during the
first week of ocular dosing. There was no significant systemic drug accumulation over time.
Distribution
Bimatoprost is moderately distributed into body tissues with a steady-state volume of distribution
of 0.67 L/kg. In human blood, bimatoprost resides mainly in the plasma. Approximately 12% of
bimatoprost remains unbound in human plasma.
Elimination
Metabolism
Bimatoprost is the major circulating species in the blood once it reaches the systemic
circulation following ocular dosing. Bimatoprost then undergoes oxidation, N-deethylation and
glucuronidation to form a diverse variety of metabolites.
Excretion
Following an intravenous dose of radiolabeled bimatoprost (3.12 mcg/kg) to six healthy subjects,
the maximum blood concentration of unchanged drug was 12.2 ng/mL and decreased rapidly with
an elimination half-life of approximately 45 minutes. The total blood clearance of bimatoprost was
1.5 L/hr/kg. Up to 67% of the administered dose was excreted in the urine while 25% of the dose
was recovered in the feces.
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis
Bimatoprost was not carcinogenic in either mice or rats when administered by oral gavage
for 104 weeks at doses up to 2 mg/kg/day and 1 mg/kg/day, respectively (192 and 291 times
the estimated human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily,
respectively, based on blood AUC levels)
Mutagenesis
Bimatoprost was not mutagenic or clastogenic in the Ames test, in the mouse lymphoma test,
or in the in vivo mouse micronucleus tests.
Impairment of Fertility
Bimatoprost did not impair fertility in male or female rats up to doses of 0.6 mg/kg/day (at least
103 times the recommended human exposure to bimatoprost 0.03% dosed bilaterally once daily
based on blood AUC levels).
14 CLINICAL STUDIES
In a 12-month clinical study of patients with open angle glaucoma or ocular hypertension with an
average baseline IOP of 23.5 mmHg, the IOP-lowering effect of LUMIGAN® 0.01% once daily (in
the evening) was up to 7.5 mmHg.
16 HOW SUPPLIED/STORAGE AND HANDLING
LUMIGAN® (bimatoprost ophthalmic solution) 0.01% is supplied sterile in opaque white low
density polyethylene ophthalmic dispenser bottles and tips with turquoise polystyrene caps in the
following sizes:
2.5 mL fill in a 5 mL container - NDC 0023-3205-03
5 mL fill in a 10 mL container - NDC 0023-3205-05
7.5 mL fill in a 10 mL container - NDC 0023-3205-08
Storage: Store at 2°C to 25°C (36°F to 77°F).
After opening, LUMIGAN® 0.01% can be used until the expiration date on the bottle.
17 PATIENT COUNSELING INFORMATION
Potential for Pigmentation
Advise patients about the potential for increased brown pigmentation of the iris, which may be
permanent. Also inform patients about the possibility of eyelid skin darkening, which may be
reversible after discontinuation of LUMIGAN® (bimatoprost ophthalmic solution) 0.01%.
Potential for Eyelash Changes
Inform patients of the possibility of eyelash and vellus hair changes in the treated eye during
treatment with LUMIGAN® 0.01%. These changes may result in a disparity between eyes in
length, thickness, pigmentation, number of eyelashes or vellus hairs, and/or direction of eyelash
growth. Eyelash changes are usually reversible upon discontinuation of treatment.
Handling the Container
Instruct patients to avoid allowing the tip of the dispensing container to contact the eye,
surrounding structures, fingers, or any other surface in order to avoid contamination of the
solution by common bacteria known to cause ocular infections. Serious damage to the eye and
subsequent loss of vision may result from using contaminated solutions.
When to Seek Physician Advice
Advise patients that if they develop an intercurrent ocular condition (e.g., trauma or infection), have
ocular surgery, or develop any ocular reactions, particularly conjunctivitis and eyelid reactions, they
should immediately seek their physician’s advice concerning the continued use of LUMIGAN® 0.01%.
Contact Lens Use
Advise patients that LUMIGAN® 0.01% contains benzalkonium chloride, which may be absorbed
by soft contact lenses. Contact lenses should be removed prior to instillation of LUMIGAN® 0.01%
and may be reinserted 15 minutes following its administration.
Use with Other Ophthalmic Drugs
Advise patients that if more than one topical ophthalmic drug is being used, the drugs should be
administered at least five (5) minutes between applications.
Distributed by: Allergan USA, Inc.
Madison, NJ 07940
© 2020 Allergan. All rights reserved.
All trademarks are the property of their respective owners.
Patented. See: www.allergan.com/patents
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