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 While the development of a visually 
guided hearing aid may seem like science 
fiction, a number of disciplines are 
coming together to make this dream a 
reality and use the eye gaze to help users 
focus on 1 sound.
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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.

Inspired by a real patient 
with DME.

04/2021
EYL.21.03.0211Please see Brief Summary of Prescribing Information on the following page.

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 su� iciently.

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).

 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.

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH DME AT HCP.EYLEA.US

*Last observation carried forward; full analysis set.
 †Following 5 initial monthly doses.

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 e� icacy endpoint was the mean change from baseline in BCVA at Week 52, as measured by ETDRS letter score.1

P<0.01 vs control at Year 1.

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

Demonstrated efficacy outcomes in VISTA and VIVID, phase 3 anti-VEGF trials in DME (N=862)1

EYLEA ACHIEVED RAPID, SUSTAINED OUTCOMES IN DME

Initial Gains (Month 5) Primary Endpoint (Year 1) Prespecified Exploratory 
Endpoint (Year 3)

VISTA VIVID VISTA VIVID VISTA VIVID

EYLEA Q4 +10.3
(n=154)

+9.3
(n=136)

+12.5
(n=154)

+10.5
(n=136)

+10.4
(n=154)

+10.3
(n=136)

EYLEA Q8† +9.9
(n=151)

+9.3
(n=135)

+10.7
(n=151)

+10.7
(n=135)

+10.5
(n=151)

+11.7
(n=135)

Control +1.8
(n=154)

+1.8
(n=132)

+0.2
(n=154)

+1.2
(n=132)

+1.4
(n=154)

+1.6
(n=132)

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
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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 Baseline to Week 96

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

(N=595)
Conjunctival hemorrhage 25% 28% 27% 30%
Eye pain 9% 9% 10% 10%
Cataract 7% 7% 13% 10%
Vitreous detachment 6% 6% 8% 8%
Vitreous floaters 6% 7% 8% 10%
Intraocular pressure increased 5% 7% 7% 11%
Ocular hyperemia 4% 8% 5% 10%
Corneal epithelium defect 4% 5% 5% 6%
Detachment of the retinal pigment epithelium 3% 3% 5% 5%
Injection site pain 3% 3% 3% 4%
Foreign body sensation in eyes 3% 4% 4% 4%
Lacrimation increased 3% 1% 4% 2%
Vision blurred 2% 2% 4% 3%
Intraocular inflammation 2% 3% 3% 4%
Retinal pigment epithelium tear 2% 1% 2% 2%
Injection site hemorrhage 1% 2% 2% 2%
Eyelid edema 1% 2% 2% 3%
Corneal edema 1% 1% 1% 1%
Retinal detachment <1% <1% 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).

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO BRVO

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 11% 20% 4%
Intraocular pressure increased 8% 6% 2% 0%
Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
Foreign body sensation in eyes 3% 5% 3% 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <1% 1% 1%
Intraocular inflammation 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 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 Baseline to Week 100

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

(N=287)
Conjunctival hemorrhage 28% 17% 31% 21%
Eye pain 9% 6% 11% 9%
Cataract 8% 9% 19% 17%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% 7% 5%
Intraocular pressure increased 5% 3% 9% 5%
Ocular hyperemia 5% 6% 5% 6%
Vitreous detachment 3% 3% 8% 6%
Foreign body sensation in eyes 3% 3% 3% 3%
Lacrimation increased 3% 2% 4% 2%
Vision blurred 2% 2% 3% 4%
Intraocular inflammation 2% <1% 3% 1%
Injection site pain 2% <1% 2% <1%
Eyelid edema <1% 1% 2% 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 
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SUMMER DAYS 
DRIVE INNOVATION
As we get deeper into July, temperatures continue 

to rise, and the Ophthalmology Times® team has 

produced an issue that is just as hot as the dog days 

of summer. 

Our cover story in this issue focuses on device 

technology, with the concept of a visually guided 

hearing aid. This pulls together a number of diff er-

ent disciplines that are not for the faint of heart, 

considering the complexity of the technologies be-

ing brought together. Gerald Kidd Jr, PhD, discusses 

this budding technology. 

Imaging continues to be a hotbed for innovation, 

and Eric Kuklinski discusses how artifi cial intel-

ligence and teleophthalmology are proving to be 

comparable in the diagnosis of diabetic retinopathy. 

Gene therapy is another area with cutting-edge 

advancements, and Ajoy Vincent, MBBS, MS, FICO, 

discusses how genetic testing can help ophthalmol-

ogists determine when to refer pediatric patients to 

an ocular genetics program.

Vatinee Bunya, MD, MSCE, points out in our 

Therapeutics section of this issue of Ophthalmol-

ogy Times® that ophthalmologists frequently see  

patients with diseases that need to be managed 

simultaneously. Bunya noted that up to 60% of pa-

tients with glaucoma also have dry eye, which can 

be a challenge to manage, and Bunya off ers some 

interesting options to consider. 

As noted in our Clinical Diagnosis section, noth-

ing is perfect. Although corneal collagen cross-link-

ing to manage keratoconus is safe and stops the 

progression of disease, infections can occur. David 

R. Hardten, MD, discusses how to identify possible 

cases of herpes simplex virus in these patients. 

In our Surgery section, we off er a point-counter-

point segment focusing on planned laser treat-

ment after VEGF inhibition to treat retinopathy of 

prematurity. We also talk to Yi Ning Strube, MD, 

who off ers pearls for minimally invasive strabismus 

surgery, a quicker and safer option for patients. 

Our Special Report in this issue focuses on 

drug delivery solutions. Sahar Bedrood, MD, PhD, 

discusses alternative delivery systems for glaucoma 

medications. Steven Yeh, MD, tackles targeted drug 

delivery to the suprachoroidal space to treat macu-

lar edema in noninfectious uveitis. 

We hope that you enjoy this issue of Ophthalmol-

ogy Times®. 

Mike Hennessy jr, 
President and CEO of Ophthalmology Times®’
parent company, MJH Life Sciences®

VIDEO
David Brown, MD, highlights his ASRS 
poster that includes 44-week data for a 
4-times-higher dose of a� ibercept in a real-
world setting. Go to OphthalmologyTimes.
com/view/what-the-impact-of-44-week-
a� ibercept-data-may-mean-in-a-real-
world-setting
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Novel therapy using 
thermogel prevents 

retinal scarring

Prevent Blindness: July is 
Dry Eye Awareness Month

When it comes to ADHD 
and ASD, the eyes could 
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8 AI, tele-
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patients diagnosed 
with diabetic 
retinopathy. 

surgery
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prophylactic laser 
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anti-VEGF for ROP 
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whether planned 
procedure is 
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treatment
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in those with prior 
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E D I TO R I A L

MEDICAL ERRORS MAY LEAD 
TO CRIMINAL PUNISHMENT
RaDonda Vaught made a mistake. In 2017, the 36-year-
old intensive care unit nurse at Vanderbilt University 
Medical Center in Nashville, Tennessee, administered 
the wrong medication to a 75-year-old woman who 
then died.

In May 2022, a Nashville jury convicted Vaught of 
criminally negligent homicide and abuse of an im-
paired adult. She was sentenced to 3 years of proba-
tion, although she could have been sentenced to up to 8 
years in prison.

“RaDonda Vaught probably did not intend to kill Miss 
Murphey, but she made a knowing choice,” Assistant 
District Attorney Brittani Flatt said during the trial, ac-
cording to reports. “This wasn’t an accident or mistake 
as it has been claimed. There were multiple chances for 
RaDonda Vaught to just pay attention.”

The American Nurses Association and the American 
Association of Critical-Care Nurses criticized the deci-
sion as setting a dangerous precedent in criminalizing 
medical errors. They claim it will have a dampening 
eff ect on medical workers’ willingness to report errors 
and near misses and that the ability to report such 
instances is very important for designing systems that 
reduce the chances of errors. Some nurses who attend-
ed the trial said Vaught was a scapegoat being punished 
for a human error that occurred in the context of a busy 
work day. Some nurses resigned in protest.

According to news reports,1 a key fact considered 
during the trial was that the medication to be given to 
the patient was written using the trade name Versed 

(midazolam) even though the medication was accessed 
from a dispensing machine that used the chemical 
names. Vecuronium was administered in error and the 
patient stopped breathing. The hospital apparently 
does not use the system of bar codes on wristbands 
and medications that can automatically detect such a 
medication mismatch.

Should making such an error be a crime?  Medical 
errors are not uncommon. According to a study1 pub-
lished in 2016, approximately 250,000 deaths occur in 
the United States each year due to such errors, making 
it the third-leading cause of death after heart disease 
and cancer.  If those estimates are correct, we may soon 
have our prisons fi lled with the doctors, nurses, and 
pharmacists involved in those errors.

What about errors in ophthalmology? Placing an 
incorrect IOL during cataract surgery, programming the 
wrong axis of astigmatism into the excimer laser, or 
injecting the wrong anti-VEGF agent in the retina clinic 
never kills anyone, but if making the error itself consti-
tutes a crime, does it matter whether the patient isn’t 
seriously harmed by the error? And would punishment 
and prison sentences be eff ective at keeping medical 
personnel from making errors? 

Reference
1. Makary MA, Daniel M. Medical error-the third leading cause 
of death in the US. BMJ. 2016;353:i2139. doi:10.1136/bmj.i2139
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AI and teleophthalmology are 
comparable for diagnosing DR, 
according to study results
New technologies o� er options for 
patients with diabetic retinopathy

By Lynda Charters; 
Reviewed by Eric Kuklinski

The value of artifi cial intelligence (AI) is 
increasing as the technology continues to de-
velop. During the COVID-19 pandemic, when 
in-person evaluations were next to impossi-
ble, the need for using AI and teleophthal-
mology became clear, according to medical 
student Eric Kuklinski, MS, and colleagues at 
the Department of Ophthalmology and Visual 
Science at Rutgers New Jersey Medical School 
in Newark.

According to the investigators, the pandem-
ic led to increased mobilization of tele-oph-
thalmology and AI resources to potentially 
provide screening for diabetic retinopathy (DR) 
and continuity of care for patients with DR. AI 
has the ability to assess numerous images in 
a short period of time and determine which 
patients need emergent care. 

Kuklinski and colleagues conducted a 
retrospective study to assess the ability of 
AI software to detect DR compared with 
tele-ophthalmology and in-person examina-
tions conducted by a retina specialist.

Eighty eyes of 40 patients (male, 45%; 
average age, 55.1 years) were included in the 
analysis. Sixty percent of the patients were 
Hispanic, and 65% had a history of type 2 
diabetes. The investigators evaluated the pa-
tient demographics, retinal photos obtained 
using the Canon CR-2 Plus AF Retinal Imag-

ing Camera, and the diagnosis of DR based on 
the International Clinical Diabetic Retinop-
athy (ICDR) classifi cation scale determined 
when a retina specialist performed a fundus 
examination at an in-person clinic visit. 

AI software (EyeArt, Eyenuk) was used 
to grade the retinal photos. The eyes were 
classifi ed as normal or having mild or more-
than-mild DR. In addition, a retina specialist 
graded the retinal images remotely using the 
ICDR classifi cation scale using TeamViewer 
software (teleophthalmology). The investiga-
tors then assessed the agreement between 
teleophthalmology, AI, and in-person diagno-
sis of DR.

AI performance
A total of 33 eyes were diagnosed with no DR 
during an in-person evaluation, 5 with mild 
nonproliferative DR (NPDR), 9 with moderate 
NPDR, 3 with severe NPDR, 7 with prolifera-
tive diabetic retinopathy (PDR), and 23 with 
regressed PDR, the investigators reported. 

Eleven eyes were ungradable via tele-oph-
thalmology, and AI could not grade 26 eyes. 
Comparison of agreeability (using Cohen’s κ
coeffi  cient) between the in-person diagnosis and 
teleophthalmology was 0.859 ± 0.058 (P < 
.001), between the in-person diagnosis 
and AI 0.751 ± 0.082 (P < .001), and be-
tween tele-ophthalmology and AI 0.883 
± 0.063 (P < .001).

The investigators also reported that AI 

showed a substantial rate of agreement with 
the in-person diagnoses and near perfect 
agreement with teleophthalmology for detect-
ing the presence of DR in this patient group. 

Results of the analysis also showed that 
teleophthalmology grading was in near-per-
fect agreement with the in-person diagnosis, 
which indicated that teleophthalmology is 
a reliable tool to use to remotely screen pa-
tients who may be ungradable by AI. 

The investigators off ered the caveat that 
improvements are clearly needed because of 
the high number of images that are ungrad-
able via teleophthalmology and AI. “Further 
studies should assess ways to reduce the 
number of ungradable images and create a 
trend analysis for multiple visits for a given 
patient,” they stated. 

Eric Kuklinski 
E: ejk128@njms.rutgers.edu
This article is adapted from Kuklinski’s 
presentation at the Association for Research 
in Vision and Ophthalmology 2022 annual 

meeting in Denver, Colorado. He has no � nan-
cial interest in this subject matter.

TAKE-HOME: Improvements are still 
needed as a result of the number 
of images that are ungradable by 
teleophthalmology and 
artificial intelligence. 
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Health care deals were down in early 2022 compared to 
the same period in 2021, but there are sectors showing 
strength despite inflation and supply chain issues, accord-
ing to a report from PwC.   

In health services, deal volume decreased 9% from 
the fourth quarter of 2021 to the first quarter of this year, 
but volume is strong when comparing the last 12 months 
ending May 15 to the prior year period. Deal volume 
across all health service subsectors increased 5% in the 
year ending May 15, as compared to the previous twelve 
months. The value of those deals was 17% lower for the 
reporting period.

Increases in deal volume is being driven by roll-up 
transactions as the industry tries to consolidate frag-
mented subsectors of health care. These transactions are 
meant to create a system that can deliver higher quality, 
patient-centric care using more digital tools.

Overall health services deal volumes are trending 
above the longer-term average and are expected to 
rebound. Cash from private equity and corporations re-
mains at unprecedented levels and will drive competition 
for the assets.

Long-term care is driving transactions this year, with 
498 deals as of May 15, compared to 446 in the prior 12 
months. Deal value increased 2% to $19.6 billion. This 
sector continues to be attractive to investors, despite staff-
ing shortages and vaccine mandate issues. It is driven by 
solid fundamentals as the population continues to age.

Physician medical groups are also attractive targets. 
Dealmaking in the space nearly doubled in the first 
quarter of 2021 and has been at elevated levels ever since. 
There were 482 physician medical group deals through 
May 15 worth a combined $5.7 billion. Private equity 
and health systems continue to compete for these groups 
with private equity looking to grow their platforms, while 
health systems look for market presence.

Home health is another area of strength. There were 
142 home health and hospice deals in the 12 months 
ending May 15, increasing 19% in value from 2021. 

Amid the current downturn in deals, Erin C. Fuse 

Brown, JD, MPH, a professor at Georgia State College 
of Law and director of the Center for Law, Health and 
Society, presented data showing that the number of 
private equity (PE)-owned physician practices, which 
had been growing slowly since 2010, increased dramati-
cally beginning in 2015 before the current trend. Among 
primary care practices, two-thirds of PE acquisitions 
occurred between 2015 and 2020.

Fuse also cited several reasons why PE investments in 
physician practices is potentially harmful to doctors, pa-
tients, and the health care system. PE investment usually 
increases market consolidation, leading to higher prices 
and potentially reducing care access and quality.

In addition, practices acquired by PE firms often face 
pressure to increase their revenue through overutiliza-
tion, up-coding and more aggressive risk coding. Finally, 
doctors working for PE-acquired firms often face greater 
scrutiny of their clinical decision-making, and are subject 
to onerous policies such as gag orders and noncompete 
agreements that limit their future employment options.

Why are practices willing to sell to PE investors? “The 
short answer is that there are a lot of factors contributing 
to the challenges of independent practices staying inde-
pendent,” Fuse said. 

Among these are rising technology and regulatory 
compliance costs, and the financial uncertainties brought 
about by risk-bearing payment models, and the prefer-
ences of younger doctors to be salaried employees rather 
than independent practice owners.

Other highlights include:
 ■ Seven megadeals were announced over the 12 
months ending May 15, with only 2 occurring in 2022 
so far. While this was down from the beginning of 
2021, it still outpaced 2020 and 2019.

 ■ Beyond the LHC Group acquisition, the other big deal 
was in the “Other services” category, the $18 billion 
merger between 2 health care real estate investment 
trusts, combining 2 of the largest holders of medical 
office buildings. According to JAMA Health Forum, 
REITs own 8% of healthcare properties in the US. 

Health care deals continue 
to decline...for now
Physician practices still a top target of private equity firms
By Todd Shryock

FROM THE PAGES OF
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special report
D R U G  D E L I V E RY  S O LU T I O N S

Controlling glaucoma: Eye drop therapy 
reaches posterior ocular tissues

Drops protect retinal ganglion cells from glaucomatous damage

By Lynda Charters; 
Reviewed by Laura Ensign, PhD

A novel eye drop under development may 
provide neuroprotection to the retinal gan-
glion cells (RGCs). An added plus is that only 
once-weekly dosing is required, according 
to Laura Ensign, PhD, who headed up the 
research eff ort.

Ensign holds the Marcella E. Woll Profes-
sorship in Ophthalmology and is an associate 
professor of ophthalmology and vice chair for 
research at the Wilmer Eye Institute, Johns 
Hopkins Medicine in Baltimore, Maryland. 
This work is being conducted in collaboration 
with Justin Hanes, PhD, who is the Lewis J. 
Ort Professor of Ophthalmology and director 
of the Center for Nanomedicine at the Johns 
Hopkins University School of Medicine, and 
Donald Zack, MD, PhD, the Guerrieri Professor 
of Genetic Engineering and Molecular Oph-
thalmology and codirector of the Center for 
Stem Cells and Ocular Regenerative Medicine 
at the Wilmer Eye Institute.

Antiglaucoma eye drops are the main-
stay of treatment for the disease, and they 

successfully and signifi cantly lower the IOP. 
However, despite achieving a reduction of the 
IOP, glaucoma can continue to progress and 
threaten vision in many patients diagnosed 
with the disease. A therapy that protects the 
RGCs from damage was just a dream until 
recently. This new therapy developed by the 
Wilmer Eye Institute team is in the process of 
becoming a reality. 

“The concept of delivering a drug to protect 
RGCs is not something that is currently done 
clinically, but as a complement to IOP lowering, 
may be an important glaucoma management 
tool,” Ensign said. “The fact that we can po-
tentially protect the RGCs using an eye drop is 
unique and interesting, because this route is not 
typically used to deliver therapy to the retina.” 
The investigators reported their progress in 
Drug Delivery and Translational Research.1

The innovation
The drug, sunitinib (Sutent, Pfi zer), was 
delivered in a novel gel-forming eye drop 
that remains in place for an extended peri-
od and provides increased intraocular drug 
absorption. In combination with the intrinsic 

melanin-binding properties of sunitinib, drug 
binding in the pigmented cells in the choroid 
and retinal pigment epithelium provided 
sustained, therapeutically relevant drug con-
centrations in the retina to protect the RGCs. 
“The process of binding to melanin serves 
as a reservoir for the drug—ie, it is a built-in 
sustained delivery system in the ocular cells,” 
Ensign said.

The 2-fold advantages of this therapeutic 
pathway are clear: (1) transport of the drug to 
the back of the eye in suffi  ciently high ther-
apeutic concentrations, and (2) the sustained 
release of the drug over time from melanin. 
This capability allowed for once-weekly dosing 
that continues to provide a therapeutic eff ect in 
the retina, which has the potential to decrease 
the patient treatment burden.

Moving the research along
Ensign and Hanes formed a start-up compa-
ny under the umbrella of Johns Hopkins to 
develop the eye drop technology. The eye drop 
has not yet moved into clinical trials, but this 
is currently being considered. The ultimate 
goal is to have an eye drop available in a few 
years that is intended to treat retinal disease, 
according to Ensign. 

In a previous publication,2 Ensign and 
colleagues in collaboration with Peter Cam-
pochiaro, MD, also from the Wilmer Eye 
Institute, used a porcine model to show that 
choroidal neovascularization was prevented by 
the sunitinib gel-forming eye drop in contrast 
to a saline eye drop version of the drug, which 
had no eff ect. “Our eye drop decreased the 
area of neovascularization by [approximately] 
half,” Ensign said. 

The next step is to evaluate the eff ect of dif-
ferent doses of the sunitinib drop for glaucoma. 

The path that 
eye drops 
take to reach 
posterior ocular 
tissues of the 
eye. 
(Image courtesy 
of Laura Ensign, 
PhD)

Continues on page 12 : Therapy
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In addition, for age-related macular degen-
eration, the investigators are considering a 
daily dose. 

Laura Ensign, PhD
E: lensign@jhmi.edu
Ensign has a � nancial interest in this tech-
nology. She is one of the inventors listed on 

patents/patent applications related to this 
technology and is one of the cofounders of the 

start-up company planning to develop the eye drop 
technology for clinical use.
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polymer solution for extended topical drug delivery to the 
eye. Nature Biomed Eng. 2020;4(11):1053-1062. doi:10.1038/
s41551-020-00606-8

By Lynda Charters; 
Reviewed by Sahar Bedrood, MD, PhD

Glaucoma physicians are on the verge of 
stepping into the future as alternative delivery 
methods of glaucoma medications are being de-
veloped, according to Sahar Bedrood, MD, PhD, 
a glaucoma specialist at Advanced Vision Care 
and an adjunct assistant clinical professor of 
ophthalmology at the USC Roski Eye Institute 
in Los Angeles, California.

This development of alternative delivery 
methods is a major event considering that it 
took 100 years for timolol to be developed, 
she pointed out. This was not so quickly 
followed by the prostaglandins 30 years ago, 
combination drops, and the most recent rho 
kinase inhibitors. 

Currently, a leap forward occurred with the 
availability of intracameral drug delivery into 
the anterior chamber and sustained-release 
products.

In addition, antiglaucoma drug delivery also 
may be possible via other options such as a 
drug-eluting device anchored into the angle, 
contact lenses containing glaucoma drugs, 
the canalicular approach, and port delivery, 
Bedrood said. 

On the market
Intracameral sustained delivery of bimatoprost 
SR (Durysta, Allergan) is now available. The 
drug, which is on a biodegradable polymer, 

requires 1 administration into the anterior 
chamber and releases medication for up to 15 
weeks. Longer effi  cacy has been reported in a 
subset of patients. “In these patients, no drug 
is in the eye, but the effi  cacy is thought to be 
related to remodeling of the trabecular mesh-
work resulting in chronic lowering of the IOP,” 
Bedrood explained. 

Bedrood reported that the 24-month phase 
1/2 clinical trial (NCT01157364) of bimatoprost 
SR showed that 1 implant lowered the IOP for 
up to 1 year in 40% of patients and for 2 years 
in 28% of patients with a second implant.1

This implant is placed into the eye during an 
offi  ce procedure, Bedrood said. The needle is 
inserted in the same manner as when perform-
ing a paracentesis, with the exception that the 
surgeon aims inferiorly to avoid going behind 
the iris or through the pupil. 

Not yet marketed
Travoprost (iDose TR, Glaukos), a drug 
implanted into the angle, provides 
continuous drug delivery. The implant 
was found to be safe and eff ective for 
24 months. The implant can be replaced 
when the drug is depleted. The 36-month anal-
ysis showed a mean IOP decrease of 8.5 mm Hg 
of fast- and slow-eluting membranes. A phase 3 
trial is underway. 

In the future, the travoprost device will de-
liver a bigger drug payload and longer duration 
of eff ect. The future also holds promise of an 

intracameral hydrogel implant of travoprost. 
This implant is intended to release the drug 
over a 47-month period.

Sustained-release steroids intended for post-
operative glaucoma care also are on the hori-
zon. The dexamethasone ophthalmic implant 
(Dextenza, Ocular Therapeutix) is an intracan-
alicular insert placed into the lower lacrimal 
punctum. It is designed to release the steroid 
over 30 days. Dexamethasone intraocular 
suspension is placed under the iris to provide a 
long duration of steroid treatment. 

Bedrood concluded that the alternative mea-
sures are very much a reality. 

“They are in the early stages of development 
and will be developed over time,” she conclud-
ed. “We need this for better patient adherence, 
better 24-hour control of IOP, and to lower the 
therapeutic costs.” 

Sahar Bedrood, MD, PhD
E: saharbedrood@gmail.com
This article is adapted from Bedrood’s 
presentation at the American Society of Cat-
aract and Refractive Surgery’s 2022 annual 

meeting, held in April in Washington DC. She 
is a speaker consultant for Allergan/AbbVie and 

Glaukos.
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Alternative glaucoma medications 
are more than a dream 

Intracameral drug delivery and sustained-release products take a leap forward 
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By Lynda Charters; 
Reviewed by Steven Yeh, MD

Triamcinolone acetonide injectable suspen-
sion (Xipere; Bausch + Lomb) was launched 
recently as the first and only therapy ap-
proved by the FDA for use in the suprachoroi-
dal space to treat macular edema associated 
with uveitis. 

This method of administration facilitates 
targeted delivery of the medication to the 
retina and choroid. 

“This injection procedure is a more nu-
anced technique compared with intravitreal 
injections and relies on delivering the medi-
cation to the suprachoroidal space, which is a 
low-resistance system,” said Steven Yeh, MD, 
Stanley Truhlsen Jr. Endowed Chair in Oph-
thalmology and director of retina and uveitis 
service at Stanley M. Truhlsen Eye Institute 
at the University of Nebraska Medical Center 
in Omaha.

Approximately 47% of patients with 
macular edema associated with noninfectious 
uveitis have a 3-line or greater improvement 
in visual acuity after receiving triamcinolone 
acetonide injectable suspension, he reported.

Drug delivery pearls
Yeh emphasized the importance of letting 
patients know that this injection technique 
is new. 

Additionally, patient selection is para-
mount, in that the technique is performed 
in patients with noninfectious uveitis with 
macular edema who likely will benefit from 
increased vision and reduced macular edema.

Yeh said he prefers to use subconjunctival 
lidocaine, although other physicians favor a 
topical anesthetic. 

After applying the local anesthetic and an 
antiseptic, such as betadine, he uses a 900-

mm microneedle held perpendicular to the 
ocular surface to administer the drug to the 
suprachoroidal space. 

“This allows me to maximize the short 
length of the needle while delivering the drug 
reliably into the suprachoroidal space,” he 
pointd out.

The microneedle has a circular area that 
will create a small dimple in the conjunctiva, 
which allows the tissue to displace as the 
needle enters the suprachoroidal space. Yeh 
described how he gently depresses the plung-
er of the microneedle and that he can feel 
resistance lessening as the medication enters 
the suprachoroidal space.

He also pointed out that the scleral has 
greater resistance, which can be felt if the 
needle is not positioned correctly within the 
suprachoroidal space. 

“I deliver the medication with a very 
steady, slow, deliberate pace over about 5 sec-
onds in contrast to a rapid injection,” he said. 
He advises such technique because patients 
may feel the expansion of the suprachoroidal 
space and pressure.

The Bausch + Lomb training accurately 
reproduces what the clinician should feel as 
the triamcinolone acetonide is being adminis-
tered, Yeh noted.

Safety considerations
Injection of the drug into the suprachoroi-
dal space can be associated with elevated 
intraocular pressure in about 12% to 14% of 
patients or the development of cataract in 
about 6% to 7% of treated and sham-treat-
ed patients, according to findings in the 
PEACHTREE study (NCT02595398).1

Development of endophthalmitis is also a 
potential adverse event, with an incidence 
rate of about 1 case in 2000 patients who 
receive intravitreal injections. 

Patient discomfort is possible when the 
drug is injected too rapidly or when the anes-
thesia is inadequate. 

Physicians should also rule out the possi-
bility of active infectious uveitis because of 
the potential for exacerbation of the disease 
with steroids.

“[Triamcinolone acetonide injectable 
suspension] is an advance in drug delivery for 
the treatment of macular edema associated 
with noninfectious uveitis,” Yeh concluded. 
“I am excited about the possibility of where 
this drug delivery platform will go, both 
for [patients with] uveitis as well as other 
patients with retinal conditions for which this 
platform is currently being studied.” 

Steven Yeh, MD
E: Syeh@unmc.edu
Yeh is a consultant to Bausch + Lomb. 
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Targeting drug delivery to the suprachoroidal 
space in macular edema treatment

Physicians use new administration method to treat noninfectious uveitis

Bausch + Lomb 
has made a training 
platform available. 

This method of administration 
facilitates targeted delivery 
of the medication to the retina 
and choroid.



With a single injection at the end of cataract surgery, anti-inflammatory efficacy 
begins as early as day 1 and continues through day 301*
• The percentage of patients who received DEXYCU® (dexamethasone intraocular suspension) 9% (517 mcg) who had anterior chamber cell clearing on day 8 

was 60% (n=94/156) vs 20% (n=16/80) in the placebo group1 

• The cumulative percentage of subjects receiving rescue medication of ocular steroid or nonsteroidal anti-inflammatory drug (NSAID) by day 30 
was significantly lower in the DEXYCU (517 mcg) treatment group (20%; n=31/156) compared to placebo (54%; n=43/80)1
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treatment of postoperative inflammation1-3
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simplex requires caution and may prolong the course and may exacerbate 
the severity of many viral infections

• Fungal infections of the cornea are particularly prone to coincidentally 
develop with long-term local steroid application and must be considered 
in any persistent corneal ulceration where a steroid has been used or is in use. 
Fungal culture should be taken when appropriate

• Prolonged use of corticosteroids may suppress the host response and 
thus increase the hazard of secondary ocular infections. In acute purulent 
conditions, steroids may mask infection or enhance existing infection
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• The use of corticosteroids in phakic individuals may promote the development 
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ADVERSE REACTIONS
• The most commonly reported adverse reactions occurred in 5-15% 

of subjects and included increases in intraocular pressure, corneal 
edema and iritis

Please see brief summary of full Prescribing Information 
on adjacent page.

Target the Site1-3
For Post-Cataract Surgery Inflammation

01/2022
US-DEX-2000094

DEXYCU, the DEXYCU logo, and the EyePoint logo are registered trademarks of EyePoint Pharmaceuticals, Inc.
©2022 EyePoint Pharmaceuticals, Inc. All rights reserved. ImprimisRx is a registered trademark of Harrow Health, Inc. 
©2022 ImprimisRx. All rights reserved. IMPO0616 01/2022. 1000 Aviara Parkway, Suite 220 Carlsbad, CA 92011 
Text Us: 858.264.2082 | Fax: 858.345.1745                                        

https://dexycu.com
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for intraocular administration 
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BRIEF SUMMARY: Please see package insert for full prescribing information.

1 INDICATIONS AND USAGE 
   DEXYCU (dexamethasone intraocular suspension) 9% is indicated  

for the treatment of postoperative inflammation.

4  CONTRAINDICATIONS 
 None.

5 WARNINGS AND PRECAUTIONS 
 5.1 Increase in Intraocular Pressure 
  Prolonged use of corticosteroids including DEXYCU may result in glaucoma 

with damage to the optic nerve, defects in visual acuity and fields of vision. 
Steroids should be used with caution in the presence of glaucoma.

 5.2 Delayed Healing 
  The use of steroids after cataract surgery may delay healing and increase the 

incidence of bleb formation. In those diseases causing thinning of the cornea  
or sclera, perforations have been known to occur with the use of corticosteroids.

 5.3 Exacerbation of Infection 
  The use of DEXYCU, as with other ophthalmic corticosteroids,  

is not recommended in the presence of most active viral diseases of the  
cornea and conjunctiva including epithelial herpes simplex keratitis  
(dendritic keratitis), vaccinia, and varicella, and also in mycobacterial infection 
of the eye and fungal disease of ocular structures.

  Employment of a corticosteroid medication in the treatment of patients  
with a history of herpes simplex requires caution. Use of ocular steroids may 
prolong the course and may exacerbate the severity of many viral infections of 
the eye (including herpes simplex). Fungal infections of the cornea are 
particularly prone to develop coincidentally with long-term local steroid 
application. Fungus invasion must be considered in any persistent corneal 
ulceration where a steroid has been used or is in use. Fungal culture should  
be taken when appropriate.

  Prolonged use of corticosteroids may suppress the host response and  
thus increase the hazard of secondary ocular infections. In acute purulent 
conditions, steroids may mask infection or enhance existing infection.

 5.4 Cataract Progression 
  The use of corticosteroids in phakic individuals may promote the development  

of posterior subcapsular cataracts.

6  ADVERSE REACTIONS 
  The following adverse reactions are described elsewhere in the labeling: 

• Increase in Intraocular Pressure [see Warnings and Precautions (5.1)] 
• Delayed Healing [see Warnings and Precautions (5.2)] 
• Infection Exacerbation [see Warnings and Precautions (5.3)] 
• Cataract Progression [see Warnings and Precautions (5.4)] 

 6.1 Clinical Trials Experience 
  Because clinical studies are conducted under widely varying conditions, 

adverse reaction rates observed in the clinical studies of a drug cannot  
be directly compared to rates in the clinical studies of another drug and  
may not reflect the rates observed in practice.

  The following adverse events rates are derived from three clinical trials  
in which 339 patients received the 517 microgram dose of DEXYCU. The most 
commonly reported adverse reactions occurred in 5-15% of subjects and 
included increases in intraocular pressure, corneal edema and iritis. Other 
ocular adverse reactions occurring in 1-5% of subjects included, corneal 
endothelial cell loss, blepharitis, eye pain, cystoid macular edema, dry eye, 
ocular inflammation, posterior capsule opacification, blurred vision, reduced 
visual acuity, vitreous floaters, foreign body sensation, photophobia,  
and vitreous detachment.

8 USE IN SPECIFIC POPULATIONS 
 8.1 Pregnancy 
 Risk Summary 
  There are no adequate and well-controlled studies of DEXYCU  

(dexamethasone intraocular suspension) in pregnant women. Topical ocular 
administration of dexamethasone in mice and rabbits during the period  
of organogenesis produced cleft palate and embryofetal death in mice and 
malformations of abdominal wall/intestines and kidneys in rabbits at doses  
7 and 5 times higher than the injected recommended human ophthalmic dose 
(RHOD) of DEXYCU (517 micrograms dexamethasone), respectively  
[see Data in the full prescribing information].

  In the US general population the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2 to 4%  
and 15 to 20%, respectively.

 8.2 Lactation 
 Risk Summary 
  Systemically administered corticosteroids are present in human milk and  

can suppress growth, interfere with endogenous corticosteroid production,  
or cause other unwanted effects. There is no information regarding the 
presence of injected DEXYCU in human milk, the effects on breastfed infants, 
or the effects on milk production to inform risk of DEXYCU to an infant during 
lactation. The developmental and health benefits of breastfeeding should  
be considered, along with the mother’s clinical need for DEXYCU and any 
potential adverse effects on the breastfed child from DEXYCU.

 8.4 Pediatric Use 
  Safety and effectiveness of DEXYCU in pediatric patients have not  
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 8.5 Geriatric Use 
  No overall differences in safety or effectiveness have been observed  

between older and younger patients.
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Knowing when to refer a young 
patient to an ocular genetics program
Ophthalmologists need background information when treating young patients

By Louise Gagnon; 
Reviewed by Ajoy Vincent, MBBS, MS, FICO

Genetic testing is key to confi rm an ocular ge-
netics disorder and direct patients in the pedi-
atric setting to appropriate resources, according 
to Ajoy Vincent, MBBS, MS, FICO, medical 
director of the visual electrophysiology unit at 
The Hospital for Sick Children and an associate 
professor of ophthalmology at the University of 
Toronto in Canada.

During his presentation at the 32nd Annual 
Jack Crawford Day, an annual pediatric oph-
thalmology update held virtually in April 2022 
by the University of Toronto and The Hospital 
for Sick Children, Vincent discussed when 
the decision should be made to refer pediat-
ric cases to an ocular genetics clinic. He also 
underlined that a prompt diagnosis of patients 
will result in appropriate management and 
disease prognostication.

It is important that the clinician have a 
high index of suspicion when seeing pediatric 
patients who have various visual challenges, 
Vincent said.

The workfl ow in ocular genetics starts with 
initial triage of a suspected genetic disorder, 
with cases directed to a specifi c ocular genetics 
clinic or a subspecialty clinic such as cornea, 
glaucoma, anterior segment, neuro-ophthalmol-
ogy, or oculoplastics, he explained. 

All cases typically undergo multimodal oph-
thalmic imaging and/or electrodiagnostic test-
ing, he added. After this, a provisional diagnosis 
is reached and genetic testing is off ered to the 
family, as well as counseling and other support 
services, Vincent said.

Moreover, Vincent noted that there are 
numerous symptoms or clinical scenarios in 
children that may indicate an underlying genet-
ic condition.

When a baby exhibits poor visual behavior 
with or without wandering eye movement, 
common causes can include bilateral cataracts, 
cortical visual impairment, developmental eye 
defects, or inherited retinal dystrophy, Vincent 
said. Hence, clinicians need to note any details 
of change in visual behavior, family history of 
retinal dystrophy, and the child’s perinatal his-
tory to diff erentiate between the various causes. 

“All pertinent information should be included 
in the referral,” Vincent explained. “Some cases 
require urgent care whereas others may involve 
a slower referral pattern.”

Nystagmus that presents in a baby, as an 
example of a symptom that may suggest a need 
for immediate care, can be attributed to several 
factors such as bilateral media opacity, bilateral 
retinal disease, bilateral optic nerve abnormal-
ity, and albinism, Vincent explained, further 
noting retinal dystrophies, metabolic disorders, 
and vestibular disorders also can be responsible 
for nystagmus. 

“One thing that should be evaluated is the 
direction of the nystagmus, whether it is hori-
zontal, vertical, or torsional,” he said. “It should 
also be evaluated to determine if it is bilateral 
or unilateral, symmetric or asymmetric, conju-
gate or dysconjugate, and the age of onset.”

If a child has vertical nystagmus or torsional 
nystagmus that is asymmetric, dysconjugate in 
nature, and appears in the fi rst 6 months of life, 
the nystagmus can be suggestive of a tumor, 
Vincent said. “This can be indicative of an optic 
pathway glioma, he said. 

Another presenting symptom that can in-
clude a genetic component is night blindness or 
nyctalopia, according to Vincent. “Commonly, 
this can be an indication for inherited retinal 
dystrophy,” he said, citing retinitis pigmentosa 
as an example. 

One of the reasons for night blindness may 

be vitamin A defi ciency, Vincent noted. In these 
cases, he noted it can be important for the 
ophthalmologist to ask about a patient’s history, 
family history, and any symptoms of constric-
tion of visual fi eld. 

“Ask if the child bumps into objects or ask 
about any general health-related questions re-
garding hearing, kidney health, heart health, or 
digital anomalies, as this may help to diagnose 
complex [syndromic] disorders,” he said. “In-
clude any relevant information in the referral.”

If a child’s visual acuity cannot be fully cor-
rected for their age with glasses, if the fundus 
exam is normal, and if the child does not have 
amblyopia, then a retinal dystrophy is a likely 
diagnosis and requires a referral, Vincent said. 
If the fundus exam is abnormal, it could either 
be because of macular dystrophy 
or an optic neuropathy of various 
etiologies. 

Progressive distance vision loss 
over a short period of time is another 
clinical scenario that requires a referral, 
Vincent noted. 

Genetic testing can be useful because 
it can provide an accurate diagnosis 
and prognosis, Vincent emphasized, 
pointing to retinitis pigmentosa as a 
case in point.

“There are over 100 genes that can 
cause retinitis pigmentosa,” Vincent 
said. He pointed out that not all cases 
of retinitis pigmentosa have the same 
disease progression or disease pathway. 
“It can be specifi c for various genes, so 
it is very important that we do genetic 
testing and confi rm the diagnosis.” 

Ajoy Vincent, MBBS, MS
E: ajoy.vincent@sickkids.ca
Vincent has no � nancial disclosures 
related to this content. 
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it is very important that we do genetic 
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https://yutiq.com


YUTIQ™ (fluocinolone acetonide intravitreal implant) 0.18 mg,  
for intravitreal injection 
Initial U.S. Approval: 1963 
BRIEF SUMMARY: Please see package insert for full prescribing information. 
1. INDICATIONS AND USAGE. YUTIQ™ (fluocinolone acetonide intravitreal 
implant) 0.18 mg is indicated for the treatment of chronic non-infectious uveitis 
affecting the posterior segment of the eye.  
4. CONTRAINDICATIONS. 4.1. Ocular or Periocular Infections. YUTIQ is contra -
indicated in patients with active or suspected ocular or periocular infections includ-
ing most viral disease of the cornea and conjunctiva including active epithelial 
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infec-
tions and fungal diseases. 4.2. Hypersensitivity. YUTIQ is contraindicated in 
patients with known hypersensitivity to any components of this product.  
5. WARNINGS AND PRECAUTIONS. 5.1. Intravitreal Injection-related Effects. 
Intravitreal injections, including those with YUTIQ, have been associated with 
endophthalmitis, eye inflammation, increased or decreased intraocular pressure, 
and choroidal or retinal detachments. Hypotony has been observed within 24 hours 
of injection and has resolved within 2 weeks. Patients should be monitored follow-
ing the intravitreal injection [see Patient Counseling Information (17) in the full  
prescribing information]. 5.2. Steroid-related Effects. Use of corticosteroids 
including YUTIQ may produce posterior subcapsular cataracts, increased intraocu-
lar pressure and glaucoma. Use of cortico steroids may enhance the establishment 
of secondary ocular infections due to bacteria, fungi, or viruses. Corticosteroids are 
not recommended to be used in patients with a history of ocular herpes simplex 
because of the potential for reactivation of the viral infection. 5.3. Risk of Implant 
Migration. Patients in whom the posterior capsule of the lens is absent or has a 
tear are at risk of implant migration into the anterior chamber.  
6. ADVERSE REACTIONS. 6.1. Clinical Studies Experience. Because clinical trials 
are conducted under widely varying conditions, adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared to rates in the clinical trials 
of another drug and may not reflect the rates observed in practice. Adverse reac-
tions associated with ophthalmic steroids including YUTIQ include cataract forma-
tion and subsequent cataract surgery, elevated intraocular pressure, which may be 
associated with optic nerve damage, visual acuity and field defects, secondary ocu-
lar infection from pathogens including herpes simplex, and perforation of the globe 
where there is thinning of the cornea or sclera. Studies 1 and 2 were multicenter, 
randomized, sham injection-controlled, masked trials in which patients with non-
infectious uveitis affecting the posterior segment of the eye were treated once with 
either YUTIQ or sham injection, and then received standard care for the duration of 
the study. Study 3 was a multicenter, randomized, masked trial in which patients 
with non-infectious uveitis affecting the posterior segment of the eye were all 
treated once with YUTIQ, administered by one of two different applicators, and then 
received standard care for the duration of the study. Table 1 summarizes data avail-
able from studies 1, 2 and 3 through 12 months for study eyes treated with YUTIQ 
(n=226) or sham injection (n=94). The most common ocular (study eye) and non-
ocular adverse reactions are shown in Table 1 and Table 2. 
Table 1: Ocular Adverse Reactions Reported in ≥ 1% of Subject Eyes and 

Non-Ocular Adverse Reactions Reported in ≥ 2% of Patients 
Ocular  

                                                                  YUTIQ                 Sham Injection 
        ADVERSE REACTIONS                 (N=226 Eyes)              (N=94 Eyes) 
                                                                   n (%)                          n (%) 
   Cataract1                                           63/113 (56%)              13/56 (23%) 
   Visual Acuity Reduced                          33 ( 15%)                   11 (12%) 
   Macular Edema                                    25 ( 11%)                    33 (35%) 
   Uveitis                                                   22 ( 10%)                   33 (35%) 
   Conjunctival Hemorrhage                      17 (  8%)                      5 ( 5%) 
   Eye Pain                                                17 (  8%)                    12 (13%) 
   Hypotony Of Eye                                    16 (  7%)                      1 (  1%) 
   Anterior Chamber Inflammation            12 (  5%)                      6 (  6%) 
   Dry Eye                                                  10 (  4%)                      3 (  3%) 
   Vitreous Opacities                                   9 (  4%)                      8 (  9%) 
   Conjunctivitis                                         9 (  4%)                      5 (  5%) 
   Posterior Capsule Opacification              8 (  4%)                      3 (  3%) 
   Ocular Hyperemia                                   8 (  4%)                      7 (  7%) 
   Vitreous Haze                                         7 (  3%)                      4 (  4%) 
   Foreign Body Sensation In Eyes             7 (  3%)                      2 (  2%) 
   Vitritis                                                     6 (  3%)                      8 (  9%) 
   Vitreous Floaters                                     6 (  3%)                      5 (  5%) 
   Eye Pruritus                                            6 (  3%)                      5 (  5%) 
   Conjunctival Hyperemia                          5 (  2%)                      2 (  2%) 
   Ocular Discomfort                                   5 (  2%)                      1 (  1%) 
   Macular Fibrosis                                     5 (  2%)                      2 (  2%) 
   Glaucoma                                               4 (  2%)                      1 (  1%) 
   Photopsia                                                4 (  2%)                      2 (  2%) 

(continued) 

Table 1: Ocular Adverse Reactions Reported in ≥ 1% of Subject Eyes and 
Non-Ocular Adverse Reactions Reported in ≥ 2% of Patients 

Ocular  
                                                                  YUTIQ                 Sham Injection 
        ADVERSE REACTIONS                 (N=226 Eyes)              (N=94 Eyes) 
                                                                   n (%)                          n (%) 
   Vitreous Hemorrhage                              4 (  2%)                           0 
   Iridocyclitis                                             3 (  1%)                      7 (  7%) 
   Eye Inflammation                                    3 (  1%)                      2 (  2%) 
   Choroiditis                                              3 (  1%)                      1 (  1%) 
   Eye Irritation                                          3 (  1%)                      1 (  1%) 
   Visual Field Defect                                  3 (  1%)                           0 
   Lacrimation Increased                            3 (  1%)                           0 

Non-ocular 
                                                                  YUTIQ                 Sham Injection 
          ADVERSE REACTIONS            (N=214 Patients)        (N=94 Patients) 
                                                                   n (%)                          n (%) 
   Nasopharyngitis                                    10 (  5%)                     5 ( 5%) 
   Hypertension                                          6 (  3%)                     1 ( 1%) 
   Arthralgia                                                5 (  2%)                     1 ( 1%) 
 1.  Includes cataract, cataract subcapsular and lenticular opacities in study eyes 

that were phakic at baseline. 113 of the 226 YUTIQ study eyes were phakic at 
baseline; 56 of 94 sham-controlled study eyes were phakic at baseline.  

Table 2: Summary of Elevated IOP Related Adverse Reactions  
                                                                 YUTIQ                           Sham  
         ADVERSE REACTIONS               (N=226 Eyes)                (N=94 Eyes) 
                                                                  n (%)                            n (%) 
      IOP elevation ≥ 10 mmHg  
                from Baseline                          50 (22%)                      11 (12%) 
      IOP elevation > 30 mmHg                28 (12%)                        3 (3%) 
   Any IOP-lowering medication             98 (43%)                      39 (41%) 
       Any surgical intervention  
              for elevated IOP                          5 (2%)                          2 (2%) 

Figure 1:   Mean IOP During the Studies 
 

8.  USE IN SPECIFIC POPULATIONS. 8.1 Pregnancy. Risk Summary. Adequate and 
well-controlled studies with YUTIQ have not been conducted in pregnant women to 
inform drug associated risk. Animal reproduction studies have not been conducted 
with YUTIQ. It is not known whether YUTIQ can cause fetal harm when administered 
to a pregnant woman or can affect reproduction capacity. Corticosteroids have been 
shown to be teratogenic in laboratory animals when administered systemically at  
relatively low dosage levels. YUTIQ should be given to a pregnant woman only if the 
potential benefit justifies the potential risk to the fetus. All pregnancies have a risk of 
birth defect, loss, or other adverse outcomes. In the United States general population, 
the estimated background risk of major birth defects and miscarriage in clinically rec-
ognized pregnancies is 2% to 4% and 15% to 20%, respectively. 8.2 Lactation. Risk 
Summary. Systemically administered corticosteroids are present in human milk and 
can suppress growth, interfere with endogenous corticosteroid production. Clinical or 
nonclinical lactation studies have not been conducted with YUTIQ. It is not known 
whether intravitreal treatment with YUTIQ could result in sufficient systemic absorp-
tion to produce detectable quantities of fluocinolone acetonide in human milk, or 
affect breastfed infants or milk production. The developmental and health benefits of 
breastfeeding should be considered, along with the mother’s clinical need for YUTIQ 
and any potential adverse effects on the breastfed child from YUTIQ. 8.4 Pediatric 
Use. Safety and effectiveness of YUTIQ in pediatric patients have not been estab-
lished. 8.5 Geriatric Use. No overall differences in safety or effectiveness have been 
observed between elderly and younger patients. 
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EyePoint Pharmaceuticals US, Inc., 480 Pleasant Street, Watertown, MA 02472 USA    
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How to juggle simultaneous 
treatments for dry eye, glaucoma 
Combination eye drops, topical steroids, and other options can help patients

By Lynda Charters; 

Reviewed by Vatinee Bunya, MD, MSCE

Ophthalmologists often are faced with treat-
ing diseases simultaneously because 40% to 
60% of patients with glaucoma also have dry 
eye, according to Vatinee Bunya, MD, MSCE.

In these cases, glaucoma treatment trumps 
dry eye therapy because of the threat of per-
manent vision loss, noted Bunya, the William 
F. Norris and George E. de Schweinitz Associ-
ate Professor of Ophthalmology and codirec-
tor of the Penn Dry Eye and Ocular Surface 
Center at Penn Medicine in Philadelphia, 
Pennsylvania. However, dry eye negatively 
aff ects the patient’s quality of life as well as 
treatment adherence.

Glaucoma treatments can aff ect the ocular 
surface in a variety of ways via the negative 
eff ects of the preservatives in glaucoma drugs 
and glaucoma surgeries can result in ocular 
surface scarring.

Benzalkonium chloride (BAK) has a very 
eff ective antimicrobial eff ect and as a result is 
commonly used in approximately 70% of eye 
drops, Bunya said.

The downside is BAK’s negative eff ects 
on the ocular surface. “It induces apoptosis, 
increases corneal staining, and decreases the 
tear fi lm break-up time,” she said.

Management of the ocular surface
One strategy for treating these patients is 
the use of combination eye drops in order to 
minimize the amount of preservative on the 
ocular surface, Bunya said.

A second option is the use of glaucoma 
medications that are BAK-free, such as 
brimonidine tartrate ophthalmic solution 
(Alphagan P, Allergan) 0.1% or 0.15% and 
travoprost ophthalmic solution (Travatan Z, 

Novartis Pharmaceuticals). The preservatives 
in these drops diff er from BAK and are gen-
tler on the ocular surface. Other medications 
that are free of preservatives are available 
commercially or from compounding pharma-
cies, but the costs are higher, Bunya said

Bunya also suggested that consideration 
be given during surgery to eliminate eye 
drop use by performing glaucoma laser 
surgeries or minimally invasive glaucoma 
surgery. Moreover, Bunya emphasized the 
importance of treating the underlying ocular 
surface disease, for which more options now 
are available. The fi rst step is to always use 
preservative-free tears that are packaged in 
individual vials rather than in bottles. In ad-
dition, she advises patients to use humidifi ers 
and protective eyewear.

Bunya also instructs patients to use the 20-
20-20-rule to adjust their habits when using 
their electronic devices, noting that after ev-
ery 20 minutes they should look 20 feet away 
for 20 seconds. This counteracts the eff ects 
of less blinking and increased dry eye during 
the use of electronic devices. 

“This approach is especially helpful for 
patients who are on the computer all day,” 
she said.

Other options to ease the stress on the ocu-
lar surface are to adjust the computer screen 
height to look slightly down at the screen; 
this results in less exposure of the ocular sur-
face and therefore less tear fi lm evaporation.

Some prescription eye drops are available 
for dry eye that include cyclosporine (Cequa, 
Sun Pharma; Restasis, Allergan), and generic 
cyclosporine is now available. Topical lifi te-
grast (Xiidra, Novartis) is another prescription 
eye drop that can be helpful. Topical steroids 
can be benefi cial for short-term use to com-
bat fl areups.

The FDA approved varenicline solution 
nasal spray (Tyrvaya, Oyster Point Pharma) 
for dry-eye disease in October.

Attention should also be paid to disorders 
of the eyelids. Meibomian gland dysfunction 
and blepharitis can be treated with warm 
compresses, as well as topical and oral 
antibiotics, Bunya said. Additional treatment 
options, including i-Lux (Alcon) and LipiFlow 
(Johnson & Johnson Vision), apply heat and 
compression to the lids. Intense pulse light 
treatments can also be helpful.  

She also advised physicians to examine 
patients carefully for Demodex mites, which 
can cause blepharitis. 

Vatinee Bunya, MD MSCE
E: vatinee.bunya@uphs.upenn.edu
This article is adapted from Bunya’s presentation 
at the American Society of Cataract and Refractive 
Surgery’s recent annual meeting held in Washing-
ton, DC. She has no � nancial interest in any aspect 
of this report.
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Selecting right topical glaucoma 
therapy key to successful outcome
Ophthalmologist discusses pros, cons of various treatment options

By Lynda Charters; 
Reviewed by Janet B. Serle, MD 

Physicians who treat glaucoma have several 
classes of eff ective topical treatments from 
which to choose, including branded drugs, 
generic drugs, and compounded medications, 
and the optimal choice for an individual 
patient may not always be obvious. Janet B. 
Serle, MD, professor emeritus of ophthal-
mology at the Icahn School of Medicine at 
Mount Sinai, New York, New York, walked 
physicians through the pros and cons of the 
various treatments. 

Glaucoma causes changes in the ocular ante-
rior segment that aff ect the trabecular outfl ow 
pathway. Physicians have access to new medi-
cations with mechanisms of action that directly 
aff ect the trabecular cells and outfl ow tissues to 
improve aqueous outfl ow.

The newest additions to the ocular hypoten-
sive armamentarium are netarsudil (Rhopressa; 
Aerie Pharmaceuticals), latanoprostene bunod 
(Vyzulta; Bausch + Lomb), and a fi xed-dose 
combination of netarsudil and latanoprost 
(Rocklatan; Aerie Pharmaceuticals), all of which 
enhance the ability of the trabecular meshwork 
to function properly. 

Serle described a recent clinical trial 
(NCT03233308) showing that netarsudil enhanc-
es outfl ow facility and decreases episcleral 
venous pressure in patients with glaucoma, 
improving outfl ow through the proximal and 
distal portions of the outfl ow pathway.1

Phase 3 clinical trials have clearly demon-
strated the effi  cacy of netarsudil and the 
fi xed-dose combination as single therapies.2,3

Real-world studies provide information in a 
broader patient population, and in patients tak-
ing other medications to treat glaucoma. Two 
real-world studies have been conducted with 

netarsudil. The fi rst study of 340 eyes of 233 pa-
tients demonstrated additional IOP reductions 
of 15% following addition of netarsudil. The IOP 
reductions were similar in eyes more than and 
fewer than 3 medications.4

A multicenter, open-label, phase 4 study5

(NCT03808688) of netarsudil included 242 of 
261 patients enrolled. When netarsudil was 
added to a multidrug regimen, more patients 
achieved lower target IOPs than before netar-
sudil was added. 

Latanoprostene bunod has been shown to 
enhance the outfl ow through the trabecular 
meshwork in ex vivo studies. In a retrospec-
tive real-world study, latanoprostene bunod 
achieved additional decreases in IOP of 2 to 
2.5 mm Hg when the drug replaced a prosta-
glandin analog.6

Compounded medications
Compounded medications are not FDA 
approved but are compounded at facilities 
regulated by the FDA. 

Serle identifi ed 2 studies of compound-
ed products in the literature. One study7

(NCT01217606) compared a dual fi xed-dose 
combination drug with a triple fi xed-dose 
combination (ie, respectively, brimonidine 
0.2%/timolol 0.5% vs bimatoprost 0.01%/
brimonidine 0.25%/timolol 0.5%). Both drugs 
were dosed twice daily. The patients 
who received the triple combination 
had greater IOP reductions at 12 
weeks. However, Serle believes this did 
not confi rm the benefi ts of the triple 
combination product because this may 
have been an unequal comparison; the triple 
combination contained a prostaglandin. 

A second study (NCT01737853) compared a 
fi xed-dose combination of 2 drugs compared 
with a fi xed-dose combination of 3 drugs,8

respectively, bimatoprost 0.01%/timolol 0.5% 
dosed once daily and dorzolamide/brimoni-
dine 0.15%/timolol 0.5% dosed twice daily. 
Both combinations were eff ective with slightly 
greater reductions in IOP in the combination 
containing bimatoprost. The message from this 
study is that for a patient who is intolerant of 
a prostaglandin analog, a triple combination 
may have suffi  cient effi  cacy in some patients 
compared with a dual combination, she said.

Generic and brand medications 
Physicians likely prescribe more generics than 
branded medications because of lower cost and 
great availability of the former. The disadvan-
tages of the generics are that the bottle design 
and dropper size can diff er, based upon the ge-
neric manufacturer, making patient adjustment 
diffi  cult; in addition, bioequivalence and not 
therapeutic equivalence is required for generic 
drug approval. 

Serle concluded that many excellent ocular 
hypotensive therapies are available. She 
advised ophthalmologists to continue to use 
those that have proven to be effi  cacious over 
the years and to incorporate newer options into 
treatment plans, because certain patients may 
benefi t from the newer agents. 

Janet B. Serle, MD 
E: janet.serle@mssm.edu

This article is adapted from Serle’s presenta-
tion at the American Society of Cataract and 
Refractive Surgery’s 2022 annual meeting 
in Washington, DC. She has no � nancial 

interest in this subject matter. 
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Visit VABYSMO-HCP.com

Please see Brief Summary of VABYSMO full Prescribing 
Information on the following page.
*Dosing Information:
  In nAMD, the recommended dose for VABYSMO is 6 mg (0.05 mL of 
120 mg/mL solution) IVT Q4W for the first 4 doses, followed by OCT and 
visual acuity evaluations 8 and 12 weeks later to inform whether to extend 
to: 1) Q16W (weeks 28 and 44); 2) Q12W (weeks 24, 36, and 48); or 3) Q8W 
(weeks 20, 28, 36, and 44).

   In DME, the recommended dose for VABYSMO is 6 mg (0.05 mL of 120 mg/
mL solution) IVT Q4W for ≥4 doses until CST is ≤325 µm (by OCT), followed 
by treat-and-extend dosing with 4-week interval extensions or 4- to 8-week 
interval reductions based on CST and visual acuity evaluations through 
week 52. Alternatively, VABYSMO can be administered IVT Q4W for the 
first 6 doses, followed by Q8W dosing over the next 28 weeks. 

   Although VABYSMO may be dosed as frequently as Q4W, additional
efficacy was not demonstrated in most patients when VABYSMO was dosed 
Q4W vs Q8W. Some patients may need Q4W dosing after the first 4 doses. 
Patients should be assessed regularly and the dosing regimen reevaluated 
after the first year.

   CST=central subfield thickness; IVT=intravitreal; OCT=optical coherence 
tomography; Q4W=every 4 weeks; Q8W=every 8 weeks; Q12W=every 12 
weeks; Q16W=every 16 weeks. 

   References: 1. VABYSMO [package insert]. South San Francisco, CA: 
Genentech, Inc; 2022. 2. Beovu® (brolucizumab) [package insert]. East 
Hanover, NJ: Novartis; 2020. 3. Eylea® (aflibercept) [package insert]. 
Tarrytown, NY: Regeneron Pharmaceuticals, Inc; 2021. 4. LUCENTIS®

(ranibizumab) [package insert]. South San Francisco, CA: Genentech, Inc; 
2018. 5. SUSVIMOTM (ranibizumab injection) [package insert]. South San 
Francisco, CA: Genentech, Inc; 2021.

INDICATIONS

VABYSMO (faricimab-svoa) is a vascular endothelial growth factor 
(VEGF) inhibitor and angiopoietin-2 (Ang-2) inhibitor indicated 
for the treatment of patients with Neovascular (Wet) Age-Related 
Macular Degeneration (nAMD) and Diabetic Macular Edema (DME).

IMPORTANT SAFETY INFORMATION
Contraindications
VABYSMO is contraindicated in patients with ocular or periocular 
inflammation, in patients with active intraocular inflammation, 
and in patients with known hypersensitivity to faricimab or any 
of the excipients in VABYSMO.
Warnings and Precautions
•  Endophthalmitis and retinal detachments may occur following 
intravitreal injections. Patients should be instructed to report any 
symptoms suggestive of endophthalmitis or retinal detachment 
without delay, to permit prompt and appropriate management. 

•  Increases in intraocular pressure have been seen within 60 
minutes of an intravitreal injection. 

•  There is a potential risk of arterial thromboembolic events 
(ATEs) associated with VEGF inhibition. 

Adverse Reactions
The most common adverse reaction (≥5%) reported in patients 
receiving VABYSMO was conjunctival hemorrhage (7%).
You may report side effects to the FDA at (800) FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects to 
Genentech at (888) 835-2555.

WHERE 2 WORLDS MEET

VABYSMO is a registered trademark of Genentech, Inc., and the VABYSMO logo is a trademark 
of Genentech, Inc. ©2022 Genentech, Inc. 1 DNA Way, South San Francisco, CA 94080-4990. 
All rights reserved. M-US-00013122(v1.0) 02/22

NOW AVAILABLE

VABYSMO Is the First IVT Injection Approved for 
Q4W-Q16W Dosing Intervals in nAMD and DME1-4*

The First and Only Dual-Pathway Inhibitor in Retinal Disease1-5
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1 INDICATIONS AND USAGE 
VABYSMO is a vascular endothelial growth factor (VEGF) and 
angiopoietin 2 (Ang-2) inhibitor indicated for the treatment of 
patients with:
1.1 Neovascular (wet) Age-Related Macular Degeneration 
(nAMD)
1.2 Diabetic Macular Edema (DME)

4  CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
VABYSMO is contraindicated in patients with ocular or periocular 
infections.
4.2 Active Intraocular Inflammation
VABYSMO is contraindicated in patients with active intraocular 
inflammation.
4.3 Hypersensitivity
VABYSMO is contraindicated in patients with known hypersensitivity 
to faricimab or any of the excipients in VABYSMO. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, erythema, or 
severe intraocular inflammation.

5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections have been associated with endophthalmitis 
and retinal detachments [see Adverse Reactions (6.1)]. Proper 
aseptic injection techniques must always be used when 
administering VABYSMO. Patients should be instructed to report 
any symptoms suggestive of endophthalmitis or retinal detachment 
without delay, to permit prompt and appropriate management [see 
Dosage and Administration (2.6) and Patient Counseling Information 
(17)].
5.2 Increase in Intraocular Pressure
Transient increases in intraocular pressure (IOP) have been seen 
within 60 minutes of intravitreal injection, including with VABYSMO 
[see Adverse Reactions (6.1)]. IOP and the perfusion of the optic 
nerve head should be monitored and managed appropriately [see 
Dosage and Administration (2.6)].
5.3 Thromboembolic Events
Although there was a low rate of arterial thromboembolic events 
(ATEs) observed in the VABYSMO clinical trials, there is a potential 
risk of ATEs following intravitreal use of VEGF inhibitors. ATEs are 
defined as nonfatal stroke, nonfatal myocardial infarction, or 
vascular death (including deaths of unknown cause).
The incidence of reported ATEs in the nAMD studies during the 
first year was 1% (7 out of 664) in patients treated with VABYSMO 
compared with 1% (6 out of 662) in patients treated with aflibercept 
[see Clinical Studies (14.1)].
The incidence of reported ATEs in the DME studies during the first 
year was 2% (25 out of 1,262) in patients treated with VABYSMO 
compared with 2% (14 out of 625) in patients treated with 
aflibercept [see Clinical Studies (14.2)].

6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described 
elsewhere in the labeling:
•  Hypersensitivity [see Contraindications (4)]
•  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 Trial 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.
The data described below reflect exposure to VABYSMO in 1,926 
patients, which constituted the safety population in four Phase 3 
studies [see Clinical Studies (14.1, 14.2)].

VABYSMO™ (faricimab-svoa) injection, for intravitreal use
This is a brief summary. Before prescribing, please refer to the full 
Prescribing Information

 Table 1:  Common Adverse Reactions (≥ 1%)

Adverse 
Reactions

VABYSMO
 

Active Control 
(aflibercept) 

AMD 
N=664

DME 
N=1262

AMD 
N=622

DME 
N=625

Conjunctival 
hemorrhage 7% 7% 8% 6%

Vitreous 
floaters 3% 3% 2% 2%

Retinal 
pigment 
epithelial 
teara

3% 1%

Intraocular 
pressure 
increased

3% 3% 2% 2%

Eye pain 3% 2% 3% 3%
Intraocular 
inflammationb 2% 1% 1% 1%

Eye irritation 1% 1% < 1% 1%
Ocular 
discomfort 1% 1% < 1% < 1%

Vitreous 
hemorrhage < 1% 1% 1% < 1%

aAMD only
bIncluding iridocyclitis, iritis, uveitis, vitritis

Less common adverse reactions reported in < 1% of the patients 
treated with VABYSMO were corneal abrasion, eye pruritus, 
lacrimation increased, ocular hyperemia, blurred vision, eye 
irritation, sensation of foreign body, endophthalmitis, visual acuity 
reduced transiently, retinal tear and rhegmatogenous retinal 
detachment.
6.2 Immunogenicity
The immunogenicity of VABYSMO was evaluated in plasma samples. 
The immunogenicity data reflect the percentage of patients whose 
test results were considered positive for antibodies to VABYSMO 
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 VABYSMO with the incidence of 
antibodies to other products may be misleading.
There is a potential for an immune response in patients treated 
with VABYSMO. In the nAMD and DME studies, the pre-treatment 
incidence of anti-faricimab antibodies was approximately 1.8% 
and 0.8%, respectively. After initiation of dosing, anti-faricimab 
antibodies were detected in approximately 10.4% and 8.4% of 
patients with nAMD and DME respectively, treated with VABYSMO 
across studies and across treatment groups. As with all therapeutic 
proteins, there is a potential for immunogenicity with VABYSMO.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of VABYSMO 
administration in pregnant women.
Administration of VABYSMO to pregnant monkeys throughout 
the period of organogenesis resulted in an increased incidence of 
abortions at intravenous (IV) doses 158 times the human exposure 
(based on Cmax) of the maximum recommended human dose [see 
Animal Data]. Based on the mechanism of action of VEGF and 
Ang-2 inhibitors, there is a potential risk to female reproductive 
capacity, and to embryo-fetal development. VABYSMO should not 
be used during pregnancy unless the potential benefit to the patient 
outweighs the potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, and 
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 is 2%-4% and of miscarriage is 15%-20% of clinically 
recognized pregnancies.
Data
Animal Data
An embryo fetal developmental toxicity study was performed 
on pregnant cynomolgus monkeys. Pregnant animals received 5 
weekly IV injections of VABYSMO starting on day 20 of gestation 
at 1 or 3 mg/kg. A non-dose dependent increase in pregnancy 
loss (abortions) was observed at both doses evaluated. Serum 
exposure (Cmax) in pregnant monkeys at the low dose of 1 mg/kg 
was 158 times the human exposure at the maximum recommended 
intravitreal dose of 6 mg once every 4 weeks. A no observed adverse 
effect level (NOAEL) was not identified in this study.

8.2 Lactation
Risk Summary
There is no information regarding the presence of faricimab in 
human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production. Many drugs are transferred in 
human milk with the potential for absorption and adverse reactions 
in the breastfed child.
The developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for VABYSMO and 
any potential adverse effects on the breastfed child from VABYSMO.
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 following the last dose of VABYSMO.
Infertility
No studies on the effects of faricimab on human fertility have 
been conducted and it is not known whether faricimab can 
affect reproduction capacity. Based on the mechanism of action, 
treatment with VABYSMO may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of VABYSMO in pediatric patients have not 
been established.
8.5 Geriatric Use
In the four clinical studies, approximately 60% (1,149/1,929) of 
patients randomized to treatment with VABYSMO were ≥ 65 years 
of age. No significant differences in efficacy or safety of faricimab 
were seen with increasing age in these studies. No dose adjustment 
is required in patients 65 years and above.

17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following VABYSMO administration, 
patients are at risk of developing endophthalmitis. If the eye 
becomes red, sensitive to light, painful, or develops a change 
in vision, advise the patient to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5)].
Patients may experience temporary visual disturbances after 
an intravitreal injection with VABYSMO and the associated eye 
examinations [see Adverse Reactions (6)]. Advise patients not 
to drive or use machinery until visual function has recovered 
sufficiently.

VABYSMO™ [faricimab-svoa] 
Manufactured by:
Genentech, Inc.
A Member of the Roche Group 
1 DNA Way
South San Francisco, CA 94080-4990 
U.S. License No.: 1048
 
VABYSMO is a trademark of Genentech, Inc.
©2022 Genentech, Inc.  
M-US-00013249(v1.0) 2/22
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Seeing is believing...
and hearing

Technology paves new path for patients with hearing impairment

By Lynda Charters; 
Reviewed by Gerald Kidd Jr, PhD

The concept of a visually guided hearing aid 
(VGHA) is intriguing and encompasses a num-
ber of diff erent disciplines that are not for the 
faint of heart, considering the complexity of 
the technologies being brought together.

Although not a new concept, the VGHA, 
which evolved out of work on spatial hearing 
in the Psychoacoustics Laboratory at Boston 
University in Massachusetts, is a prototype 
currently used for research that incorporates 
acoustic beamforming. Beamforming is a 
way of harnessing audio-frequency signals to 
focus on the amplifi cation of a signal from a 
specifi c direction. 

In the VGHA, the formed beam is manip-
ulated by eye gaze to improve the ability of 
users to better focus on 1 sound despite the 
presence of nearby competing sounds.

Gerald Kidd Jr, PhD, a professor in the 
department of Speech, Language, and Hearing 
Sciences and director of the Psychoacoustics 
Laboratory at Boston University, explained 
that one of the early concepts motivating this 
work was the fi nding that individuals can 
listen very selectively in space. 

“Along the dimension left to right, ie, azi-
muth, they can focus their attention on a par-
ticular point of interest and attenuate sources 
of sound that are off  the axis of the focus of 
attention,” he said.

The evidence for this spatial tuning eff ect 
with natural hearing was fi rst described in 
2000.1 Investigators then incorporated the ef-
fect into studies on hearing loss and improving 
hearing aids. 

“In considering how we could improve indi-
viduals’ hearing in situations in which there are 
multiple spatially distributed sources of sound, 
which has been a perennial problem for people 
who wear hearing aids, we worked on devising 
an algorithm to replicate normal spatial hearing 
for those who cannot hear well; that is, by sepa-
rating the sources in azimuth,” Kidd said.

Moving down the beamforming path
Kidd and his colleagues worked in collabora-
tion with investigators from Sensimetrics of 
Malden, Massachusetts. They designed a way 
to work with beamforming as a method to 
improve hearing aids by enhancing the signal-
to-noise ratio for sounds that are immediately 
in front of the beamformer. This research ex-
tended earlier work at the Research Laborato-
ry of Electronics at the Massachusetts Institute 
of Technology (MIT) in Cambridge, Massachu-
setts.2 One option was to mount microphones 
on a spectacle frame.

Working with Joseph Desloge, PhD, the 2 
groups identifi ed that a problem with a beam-
former mounted on a spectacle frame was the 
inability to move it from 1 place to another. 
For example, it couldn’t easily be used to 
follow conversations in a group. The listener’s 

head would have to move each time a diff erent 
individual spoke to point the beamformer in 
the direction of the speaker. Another method 
of steering the beamformer also was consid-
ered by using a hand dial or phone controls to 
move the beam into a desired direction.

However, the most natural way of steer-
ing the beam was in plain sight—by moving 
the beam with eye gaze. The linking of the 
auditory and visual attention was born and the 
2 move in tandem from left to right with the 
change in the source of the sound. This was 
considered to be a powerful way to improve 
amplifi cation for individuals with hearing loss, 
Kidd explained.

VGHA components
To do this, Kidd and Desloge settled on a 
system that used the signals from a commer-
cially available eye tracker combined with a 
custom-made microphone array comprised of 
4 rows of 4 microphones fl ush mounted on a 
fl exible band that can be positioned across the 
top of the user’s head.3

Kidd explained that the outputs from the 
microphones (the acoustic component) are 
combined using an algorithm that was applied 
to audio beamforming devised by the MIT 
group, among others. 

“This confi guration optimizes the response 
of the microphone array to the direction cho-
sen by the user,” he said.

The signals from the microphone array are 
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processed in a way to be maximally respon-
sive to an azimuth that is determined by gaze 
that is detected by the eye tracker. A require-
ment of the eye tracker is that it have both a 
world-view camera that points outward and a 
camera that points inward to track pupillary 
location. The 2 used together calibrate where 
the eyes are positioned relative to where the 
external camera thinks the eyes are posi-
tioned, he explained.

Associated software also contains a previ-
ously measured set of head-related impulse 
responses. 

“These responses provide the values across 
frequency for the algorithm that determines 
the optimal phase response, or time delay, and 
amplitude used to weight the response of each 
microphone to optimize the responsiveness to 
a particular azimuth,” Kidd described.

After positioning the system on a manne-
quin and obtaining a recorded set of impulse 
responses from a number of different locations 
in the front hemifield, the resolution obtained 
was good. When placed on a user, the eye 
tracker senses the angle at which the eyes are 
positioned, selects the head-related transfer 
function that corresponds to that azimuth, and 
convolves that with the approaching stimulus. 

“This provides a very highly directional re-
sponse that is appropriate as if the sound were 
coming from that location,” Kidd explained.

The filtering function of the VGHA is sharp-
est at the higher frequencies (short wave-
lengths) and broadest at the lower frequencies 
(long wavelengths), resulting in the beam-
former being most sharply tuned at higher 
frequencies.

Current status of the VGHA
Kidd pointed out that for sounds that fall 
outside the focus of the beam, they are sharply 
attenuated at high frequencies and less atten-
uated at low frequencies, depending on the 
distance from the focus.

“This typically alters the quality of the sounds 
that are off axis a bit,” he said. “However, the 

beamformer can provide a great improvement 
in the signal-to-noise ratio for nearby sound 
sources and in rooms with good acoustics.”

This technology seems to be most effective 
when used in a small conference room with 
individuals sitting around a table or in a “cock-
tail party” scenario in which selective hearing 
can be impaired when multiple individuals 
are speaking simultaneously. In larger settings, 
such as at a concert or a play, the technology 
would not be beneficial for selecting 1 speaker 
from among others at a greater distance.

“The basic physics of this technology is that 
it will be more beneficial for nearby sound 
sources,” he said.

A step forward
A very recent beneficial advance in Kidd’s 
research has been the development of a triple 
beamformer that should provide enhanced 
hearing for individuals with cochlear implants.4

By way of comparison, Kidd noted that the 
original beam former had a single channel out-
put that was comprised of 1 spatial filter used to 
provide sound to 1or both ears but without any 
difference in the sound that went to the 2 ears. 

“With single channel output, [although] 
hearing is enhanced, our natural binaural hear-
ing that provides a big advantage in locating 
sounds is lost,” he said. 

The investigators are working on multiple 
beams to focus on the primary sound source of 
interest. A second beam that is pointed to the 
right funnels sound only to the right ear, and 
a third beam pointed to the left funnels sound 
only to the left ear.

“This approach restores some of the normal 
binaural hearing in addition to the benefit of the 
original beam former,” Kidd explained.

That restoration, the major feature of the 
triple beamformer, works by improving the 
signal-to-noise ratio of the single channel beam 
and improves the spatial hearing, by improving 
the ability to locate sound sources outside of 
the beam.5 

In patients with bilateral cochlear implants, 

the devices work mostly independently of each 
other, which results in loss of a great deal of 
the normal binaural spatial hearing. “The triple 
beamformer enhances the intra-aural differ-
ences that lead to spatial location and source 
segregation,” he said. Kidd believes that this 
research approach is promising for this patient 
population.

The VGHA research currently is confined to 
the laboratory, and computers perform the sig-
nal processing. In addition, for the technology 
to become commercially available, the portable 
system would have to be miniaturized and 
cosmetically acceptable in order to be worn on 
the head. 

Kidd said he anticipates that the technolo-
gy may be first used in the cochlear implant 
community.

“I hope that this research will lead to building 
a better hearing aid for solving situations such 
as the problem at the classical cocktail party,” 
Kidd concluded. “In addition, the technology 
is not intended only for people with hearing 
loss. We believe that even people with normal 
hearing might benefit from this technology and 
it could have wide application.”  

Gerald Kidd, PhD
E: gkiddjr@gmail.com
Kidd has no financial interest in this technology.
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Shape-changing IOL for presbyopia 
offers long-term stable vision
Grail study � nds device can o� er positive outcomes for patients 

By Lynda Charters; 
Reviewed by Sumit Garg, MD

The Juvene IOL (LensGen, Inc) for presbyopia 
provided good outcomes for patients with a 
full range of visual acuity (VA) from distance 
to near for up to 24 months after implanta-
tion in the Grail study. 

The Juvene IOL is a fl uid-fi lled curva-
ture-changing lens that has 2 components: a 
base lens with capsule-fi lling, circumferential 
haptics and a shape-changing fl uid optic that 
fi ts into the base lens and provides incre-
mental refractive power for a full, continuous 
range of vision, according to Sumit Garg, 
MD, vice chair of clinical ophthalmology, 
medical director and a professor in Cataract, 
Refractive, External Disease and Corneal 
Surgery at the Gavin Herbert Eye Institute at 
University of California, Irvine.

In this trial, the investigators measured the 
manifest refractions, best-corrected distance 
visual acuity, distance-corrected intermedi-
ate vision (DCIVA) at 66 cm, the distance-cor-
rected near vision (DCNVA) at 40 cm VAs, 
and distance-corrected defocus curves using 
the M&S Technologies Clinical Trial Suite 
in photopic lighting. A total of 58 eyes of 42 
patients were implanted with the IOL in the 

Grail study; 27 patients completed the 2-year 
evaluation. Many did not undergo evalu-
ations because of the pandemic. 

The mean monocular DCVA was 
20/20, the DCIVA was 20/25, and 
the DCNVA was 20/40. The bin-
ocular VAs improved across all 
distances for all patients, Garg 
explained.

“It was notable that the 
broad monocular defocus 
curve showed 3.5 D of usable 
vision above 20/40, which was 
comparable to that achieved with 
the high-quality Vivity IOL [Alcon]. 
Binocular summation showed 4.5 D of 
usable vision at 20/40 or better,” he said. 

Importantly, results demonstrated the long-
term stability of the vision. “From 12 months 
to 24 months, there was no change seen in 
the eff ect of the IOL,” he said. Additionally, 
contrast vision was similar to that of a TECNIS 
Monofocal IOL with very high patient satisfac-
tion of visual quality and range.  

“Implantation of the Juvene IOL pro-
vided good outcomes across the full 
visual range out to 2 years in the Grail 
study,” Garg said. “The visual improve-
ments remained stable over time.” 

Sumit Garg, MD
E: gargs@hs.uci.edu

This article was adapted from Garg’s presen-
tation at the 2022 American Society of Cata-
ract and Refractive Surgery Annual Meeting 
in Washington, DC. He is a member of the 

medical advisory board to LensGen, Inc.

Shape-changing IOL o� ers good results.
(Image courtesy of Sumit Garg, MD)
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Presbyopia lens provides good 
vision at all distances with 
minimal disturbances
IOL yields satisfactory visual acuities from far to near

By Lynda Charters; 
Reviewed by Mike P. Holzer, MD

Bilateral implantation of the Precizon Pres-
byopic NVA Multifocal IOL (Ophtec) pro-
vides “satisfying” uncorrected vision at all 
distances for patients undergoing cataract 
surgery or clear lens extraction, according 
to Mike P. Holzer, MD, an ophthalmologist 
in private practice in Weinheim, Germany.

The company describes this technology 
as a hybrid, acrylic IOL with a continuous 
transitional focus (CTF) optic to correct 
presbyopia, which according to Holzer 
is a key feature of this IOL. CTF provides 
seamless transition from one distance to 
another. The lens is not currently approved 
by the FDA.

The lens is available in powers ranging 
from +1.0 to +35.0 D in 0.5-D increments, 
with an add-on power of +2.75 D. The lens 
was evaluated in a multicenter, prospec-
tive, open-label, single-arm clinical trial 
(NCT02409771) that looked at the base 10 
logarithm of the minimum angle of reso-
lution (logMAR) corrected and uncorrected 
visual acuity (VA) scores at distance, inter-
mediate, and near; the manifest refraction 
spherical equivalent; and the defocus curve. 
Fifty-nine patients were included in the 
study. All patients in the study underwent 
bilateral implantation of the IOL. 

The results showed that 84% of the pa-
tients were within 0.5 D of emmetropia. The 
investigators observed a slight hyperopic 
shift. Therefore the constants for the 
IOL calculation were adjusted. The 
mean bilateral uncorrected VAs were 
0.0 for distance, 0.14 for intermedi-
ate, and near 0.2 for near logMAR.

When asked about 
visual disturbances, 
most of the patients re-
ported never or almost never 
having glare or halos. When these 
visual disturbances did occur, patients 
reported that they were not bothersome.

“All surgeries for implantation of the IOL 
were uneventful. The IOL provided very 
good [VAs] at all distances from far to near. 
Low percentages of halo and glare occurred. 
The Precizon Presbyopic IOL implantation 
is an eff ective method to provide good [VA] 
at all distances in presbyopic and cataract 
patients,” Holzer concluded.

Mike P. Holzer, MD
E: info@augenzentrum-holzer.de

This article is adapted from Holzer’s presen-
tation at the 2022 American Society of 
Cataract and Refractive Surgery’s Annual 
Meeting in Washington, DC. The study he 
presented was supported by Ophtec BV, 

Groningen, the Netherlands.
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Identifying herpes simplex virus in 
patients undergoing keratoconus CXL
Several issues may restimulate the virus in those with prior exposure

By Lynda Charters; 
Reviewed by David R. Hardten, MD

Nothing is perfect, and although corneal col-
lagen cross-linking (CXL) to treat keratoconus 
is safe and stops the progression of disease, 
infections can occur.

Herpes simplex virus (HSV) keratitis is one 
possibility, according to David R. Hardten, 
MD, from the Minnesota Eye Consultants in 
Minnetonka, who suggested that most cases 
associated with CXL are recurrences.

Hardten addressed the question of what 
causes HSV keratitis to recur and noted that 
the traumatic epi (epithelium)-off  procedure, 
use of steroids to reduce haze, and expo-
sure to 30 minutes of HV light may be the 
culprits in restimulating the virus in patients 
with prior exposure. He also explained that 
with the epi-on procedure, the epithelium is 
disrupted, which leaves the scene open for an 
HSV recurrence.

“There are a number of diff erent risk factors 
that can create that environment in which 
HSV can fl ourish,” he said.

Clinical plan to prevent HSV
Although HSV likely cannot be prevented all 

the time, a few things can be done that may 
preclude the development of HSV keratitis. 

The fi rst is to examine the patient for 
scarring that may be present from a previous 
infection or from keratitis associated with con-
tact lens wear. Other options include asking 
the patient about a history of HSV and looking 
for evidence of previous atopic disease by 
comparing the 2 eyes. 

In patients with a history of disease, Hard-
ten pretreats the eyes with an oral antiviral 
agent such as valacyclovir. This is adminis-
tered 3 times daily about 1 week before the 
planned CXL procedure and then postopera-
tively in a tapering dosage.

“I still perform CXL in these patients,” 
he said. He estimates the risk in those with 
recurrent HSV to be similar to that in patients 
undergoing PRK and recommends performing 
the procedure because the benefi ts outweigh 
the risks. He proceeds by increasing the main-
tenance dose of the antiviral agent in those 
patients who had a previous infection.

The most important thing to watch 
for, he noted, is a postoperative per-
sistent or enlarging epithelial defect. 
These are characterized by the presence 
of geographic ulcers that have a broader 

base than the typical narrower dendrites one 
would see with HSV in patients not taking ste-
roids. The risks associated with administering 
an antiviral agent to these patients are very 
low, he commented.

Hardten also advised physicians to proceed 
with caution. 

“I think that CXL is relatively safe,” he 
explained. “However, there are some potential 
complications.” 

Hardten added that it is important to look 
for past evidence of HSV keratitis and ask 
patients about previous infections. 

“Consider increasing the maintenance dose 
if patients are already receiving maintenance 
antiviral therapy,” he concluded. “Prophylaxis 
therapy is appropriate if you are suspicious. 
Be wary of epithelial defects; if they are slow 
to close, consider geographic ulcers. If healing 
does not occur in 4 to 5 days, consider that 
this may be HSV keratitis.” 

David R. Hardten, MD 
E: drhardten@mneye.com
This article is adapted from Hardten’s 
presentation at the recent annual meeting 
of the American Society of Cataract and 

Refractive Surgery in Washington, DC. He is a 
consultant to Glaukos. 

Retinitis pigmentosa, a degenerative ge-
netic disease of the eye, is characterized 
by progressive vision loss, usually leading 
to blindness. In some patients, structural 
defects in the photoreceptor cells have 
been observed, but the molecular mecha-
nisms involved are not understood.

A team from the University of Geneva, 
in collaboration with the University of 

Lausanne, has identi� ed the essential 
role played by a molecular zipper formed 
by 4 proteins. The absence of this zipper 
leads to cell death in retinal cells. 

SCAN TO
READ MORE
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Steps to diagnosing complex uveitis cases
Ophthalmologist discusses considerations when treating patients

By Lynda Charters; 
Reviewed by Eduardo Uchiyama, MD

Uveitis diagnosis and management can be 
challenging in certain cases, according to 
Eduardo Uchiyama, MD, a physician with the 
Retina Group of Florida in Fort Lauderdale, 
who described some of his considerations as 
he approaches patients. 

Here is the overview of one case. 
The patient was a 65-year-old White woman 

who stated she had had mild flashes and 
floaters and intermittent blurry vision for 
approximately 2 years. Her medical history 
was positive for osteoporosis, hypertension, 
and diabetes.

The patient was taking lisinopril 20 mg and 
metformin 500 mg. The patient works from 
home and drinks wine to relieve stress.

Her best-corrected visual acuity was 20/30 
and 20/25 in the right and left eyes, respec-
tively. Intraocular pressures were 15 mm Hg 
bilaterally. On examination, both anterior 
chambers had 0.5+ cells, mild combined 
senile cataracts were seen, and the vitreous 
had 1+ cells and 1+ haze bilaterally. On dilated 
fundus examination, multiple deep round 
hypopigmented lesions were seen in both 
eyes’ fundus.

The most likely diagnosis is clear to the 
trained eye, but before giving the diagnosis 
away, several steps should be taken.

First, classify the uveitis based on the 
anatomic location of the inflammation. This 
patient has inflammation in the anterior 
chamber, and vitreous and chorioretinal 
lesions are present. Those findings indicate a 
case of panuveitis.

Next, all patients with uveitis should get a 
macula optical coherence tomography (OCT) 
to rule out macular edema. This patient did 
not have evidence of edema on examination or 
OCT images. Macular edema is one of the most 
common causes of vision loss in uveitis.

In cases with posterior involvement, a 
fluorescein angiogram helps determine how 
much inflammation the patient has and if ret-
inal vasculitis is present. The patient’s vision 
was good, and no cystoid macular edema was 
present on the exam. However, fluorescein an-
giography (FA) showed severe vascular leakage 
consistent with active retinal vasculitis.

Indocyanine green (ICG) angiogram is help-
ful in some cases because it can help visualize 
chorioretinal lesions not seen on examination 
or FA. In this case, the ICG angiogram showed 
multiple hypocyanescent lesions in both eyes.

There is no standard uveitis work-up, but 
syphilis, tuberculosis, and sarcoidosis should 
be ruled out in all patients. For syphilis, use a 
treponemal test such as a treponema pallidum 
antibody. For tuberculosis, use the quantiFER-
ON Gold test. And for sarcoidosis, get a chest 
x-ray or a CT chest scan with contrast to rule 

out hilar adenopathy. As part of the sarcoid-
osis work-up, some physicians also test for 
angiotensin converting enzyme and lysozyme, 
but they are nonspecific markers.

In this case, the patient was also checked 
for the HLA-A29 serotype, which was positive. 
In conjunction with the examination and im-
aging findings, this marker led to a diagnosis 
of birdshot retinochoroidopathy.

Now that infection has been ruled and a 
diagnosis made, a treatment can be selected. 
There were options for this patient. The first 
was local therapy with steroids, including 
periocular triamcinolone or intravitreal 
triamcinolone, or a dexamethasone intrav-
itreal implant (Ozurdex, Allergan) for acute 
management, followed by a longer-acting 
steroid implant such as a fluocinolone ace-
tonide intravitreal implant (Yutiq, EyePoint 
Pharmaceuticals). 

The other option was systemic therapy 
with oral steroids to control the inflammation 
acutely, followed by either antimetabolites 
(methotrexate or mycophenolate) or a tumor 
necrosis factor blocker such as adalimumab 
(Humira, AbbVie).

Due to the patient’s habit of drinking wine, 
methotrexate might not be the best idea. The 
patient then elected to start therapy with 
adalimumab. 

“It is good when patients have options,” 
Uchiyama said. 

clinical diagnosis
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By Louise Gagnon; 
Reviewed by Jane Gardiner, MD

Planned laser treatment after vascular 
epidermal growth factor (VEGF) inhibition 
to treat retinopathy of prematurity (ROP) in 
children helps patients to avoid retinal de-
tachments and eliminates the need for very 
regular follow-up, according to Jane Gardin-
er, MD, head of the Department of Pediatric 
Ophthalmology at BC Children’s Hospital 
and a clinical professor at the University of 
British Columbia in Vancouver, Canada.

Participating in a point-counterpoint 
debate at the virtually held April 22 at the 
Jack Crawford Day meeting, Gardiner cited 
abundant evidence that underlined the 
benefits of performing the prophylactic 
treatment following the use of anti-VEGF 
agents for ROP.

She noted that a landmark paper1 
warned about the possible sequelae of 
anti-VEGF use. A significant benefit was 
seen for zone 1 but not zone 3, and the 
development of peripheral retinal vessels 
continued after treatment with intravitreal 
bevacizumab, she said.

“In that initial paper, there was a warning 
that you needed to follow the patients more 
closely,” Gardiner explained. 

The authors of the paper warned that 
management of ROP cannot be regarded as 
successful until there is completion of vascu-
larization with no active disease or clinically 
significant traction, Gardiner noted.

A subsequent paper published by the 
same group of investigators identified sever-
al risk factors for recurrence.

“Some of the risk factors to recurrence 
were whether or not [patients] had aggres-

sive posterior retinopathy of prematurity, 
a lower birth weight, lower gestational age, 
posterior zone health, and health risks 
like necrotizing enterocolitis,” Gardiner 
explained. “Those were reasons why you 
would want to follow babies more close-
ly, because those are the ones that were 
more likely to have a recurrence needing 
treatment.”

A paper published by Canadian clinicians 
demonstrates that several eyes reactivated 
following anti-VEGF treatment, Gardiner 
said. A total of 17 of 28 eyes reactivated 
to stage 1 or 2. At a mean follow-up of 24 
months, 39% did not vascularize into zone 3. 

“It takes a very long time, or maybe nev-
er, before some of these patients vascular-
ize and…a lack of vascularity puts them at 
risk for recurrence,” said Gardiner.

In still another paper, she pointed out 
that the investigators described the impact 
of anti-VEGF treatment as possibly tran-
sient and emphasized that recurrence can 
emerge later than with conventional laser 
treatment.2 

“It was [at] 49 weeks postmenstrual age 
that the general average time to recurrence 
happened, but they documented that it 
happened up to 69 weeks,” said Gardiner. 
An important observation from the paper, 
published in Archives of Ophthalmology, 
was that no eye that had been lasered went 
on to have a retinal detachment, she noted. 

Another paper published in the Ameri-
can Journal of Ophthalmology in 2018 that 
discussed vascular arrest and tortuosity 
notes that very few eyes (3/92) became fully 
vascularized and 18% (16/92) became reacti-
vated and that vascularization happened on 
average at 47.7 weeks.

“The suggestion of these authors is that 
patients be assessed for how much avas-
cularity there is at 60 weeks,” Gardiner 
explained. “If it is more than 2 D diam-
eters temporally, then they recommend 
laser treatment.”

Reactivation occurred late (37 to 51 
weeks), according to findings from a study 
published in Retina in 2018. Investigators 
noted that no retinal detachments occurred 
in any eye that received bevacizumab and 
prophylactic treatment with laser. 

The literature includes a case report3 of 
a 10-year-old girl who developed floaters, 
late recurrence of neovascularization, and a 
vitreous hemorrhage after treatment when 
she was younger for ROP with intravitreal 
bevacizumab. 

“It seems that you are never out of the 
woods, and there are lots of case reports 
with various times in between,” said 
Gardiner. 

A paper in the Canadian Journal of Oph-
thalmology4 noted that not only did recur-
rence occur in 17% of eyes, but the patient 
had to undergo exams under anesthesia to 
diagnose recurrences and see how much 
avascularity was present. All patients had 
1 exam under anesthesia, 19 had a second 
exam, and 10 had a third.

Study investigators recommended that all 
children treated with intravitreal bevaci-
zumab monotherapy be examined annually 
under anesthesia until at least age 3 years. 

“That is a significant burden on the physi-
cian, the family, and the health care system,” 
Gardiner noted. “It appears to be the safest 
thing to do.” 

A previously noted paper3 highlighted the 

Prophylactic planned laser 
treatment after anti-VEGF for ROP

Procedure carries several benefits for pediatric patients  

Continues on page 39 : Point
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By Louise Gagnon; 
Reviewed by Patrick Hamel, MD

Longer follow-up of infants treated for 
retinopathy of prematurity (ROP) and 
identification of risk factors for significant 
recurrence will help determine whether 
there is a need for prophylactic laser treat-
ment for retinas that do not fully vascular-
ize following management with intravitreal 
bevacizumab (Avastin). 

For the time being, the evidence does 
not support the claims, according to 
Patrick Hamel, MD, an associate clinical 
professor in the Department of Ophthal-
mology at the University of Montreal and 
a pediatric ophthalmologist at Centre 
Hospitalier Universitaire Sainte-Justine in 
Montreal, Canada.

Participating in a “point/counterpoint” 
debate April 22 at the virtually held 32nd 
Annual Jack Crawford Day, Hamel pointed 
to research that has called into question the 
value of performing prophylactic planned 
laser treatment following the use of VEGF 
inhibitors for ROP.

Noting the landmark paper published 
in 20111 that warned about the possible 
sequelae of anti-VEGF use, Hamel empha-
sized that the same investigators suggested 
in a 2016 paper that extended follow-up be 
conducted with patients to ensure recur-
rence possibly leading to retinal detach-
ment did not occur.2 

“In 2016, Helen A. Mintz-Hittner sug-
gested that the follow-up be done until 70 
weeks postmenstrual age,” Hamel ex-
plained. “Investigators concluded that lon-
ger follow-up of patients is required, that 
there should be weekly examinations of 

patients until 70 weeks. This was because 
many recurrences were happening before 
70 weeks.”

Risk factors for recurrence include low 
birthweight, lower gestational age, multiple 
births, oxygen after treatment, early PMA 
at initial treatment, preretinal hemorrhage 
before treatment, and low Apgar score, 
Hamel noted. 

VEGF inhibition is used because it 
is easy and quick, it results in a rapid 
decrease of retinal vascular dilatation and 
tortuosity and decreased long-term myopia, 
and there is possible theoretical preserva-
tion of the visual field, Hamel pointed out. 

“Let’s remember why we do anti-VEGF 
[treatment],” he said. 

The use of laser could result in a loss of 
visual field, development of cataracts, myo-
pia, phthisis, irregular pupils, leakage from 
choroidal vessels, early or late angle-clo-
sure glaucoma, posterior synechiae, and 
retinal detachment, Hamel said.

There is a lack of consensus as to what 
constitutes recurrence, what constitutes 
late recurrence, and what treatment is 
needed for babies with ROP, Hamel said.

“Sometimes we use laser [treatment] 
because we fear late recurrence,” he said. 
“The big question is, ‘What is a recurrence? 
There is no doubt that retinal detachment 
is late recurrence. Of course, it is too late to 
use laser [treatment in those instances].”

In a paper published in 2022,3 investiga-
tors defined recurrence of ROP as a 1 grade 
increase in the stage of ROP after intravitre-
al bevacizumab, Hamel said.

He pointed out that the paper’s authors 
suggested selective use of laser treatment 
for babies with ROP following intravitre-

al bevacizumab, noting just 21% of eyes 
developed recurrence that required laser in 
a retrospective investigation of babies with 
posterior ROP.

In another recently published paper,4 19 
babies were treated with bevacizumab or 
ranibizumab to manage ROP, angiograms 
were performed with an average follow-up 
of 39.73 months, and all eyes but 1 showed 
a peripheral avascular area. 

“No laser was used and there was only 1 
case of reactivation,” Hamel said. 

Hamel also noted that the investigators 
concluded that every leakage should not be 
assumed to be evidence of late reactivation, 
as some leaks may be related to vascu-
lar immaturity, and that laser treatment 
also will eliminate all the advantages of 
anti-VEGF therapy.

The investigators concluded that there 
is no consensus about the management of 
persistent avascular retina in babies with 
ROP treated with anti-VEGF agents, nor are 
there adequate data on untreated patients 
older than 45 weeks postmenstrual age.

Hamel noted that the investigators 
suggested it was not reasonable to apply 
prophylactic ablative treatment to babies 
whose risk factors remained to be defined.

Data from the literature would suggest 
that delayed or incomplete peripheral 
vascularization is frequent in ROP following 
anti-VEGF treatment and that recurrence 
after 70 weeks postmenstrual age seems to 
be very rare, according to Hamel.

“Not all recurrences need to be treated,” 
Hamel pointed out. “There seem to be risk 
factors leading to recurrences that need 
further treatment.”

Prophylactic laser treatment  
after anti-VEGF for ROP

More studies are needed to determine whether planned procedure is valuable

Continues on page 39 : Counterpoint
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Pearls for minimally invasive 
strabismus surgery
Option proves to be less risky and less painful with a quicker recovery time

By Louise Gagnon; 
Reviewed by Yi Ning Strube, MD

Minimally invasive strabismus surgery pro-
vides quicker and safer strabismus surgery, 
according to Yi Ning Strube, MD.  

During her presentation at the 32nd An-
nual Jack Crawford Day, an annual pediatric 
ophthalmology update held virtually in April 
2022 by the University of Toronto and The 
Hospital for Sick Children in Toronto, Strube 
described the advantages of minimally inva-
sive strabismus surgery. 

Strube is an associate professor and di-
rector of pediatric ophthalmology and adult 
strabismus at Queen’s University in Kingston, 
Ontario.

“Minimally invasive strabismus surgery is 
less risky to the patient, and less painful with 
faster recovery compared to our traditional 
strabismus procedures,” Strube explained. 
“It is easier and faster for the surgeon and 
therefore less stressful.”

One of the minimally invasive strabismus 
surgical techniques is the central tenotomy, 
which can be performed with the patient 
fully awake as an in-office procedure.

“This procedure can correct small vertical 
tropias of 1 to 2 [prism diopter],” Strube ex-
plained. “It is a simple and quick procedure 
that you can do under topical anesthesia.”

Strube discussed a case of using the central 
tenotomy in a surgeon who had a retinal de-
tachment that was repaired but had residual 
vertical diplopia and did not want to wear 
prism glasses.

The procedure provides a surgical alterna-
tive to prism spectacles, as it corrects very 
small deviations previously not amenable to 
surgical correction, as standard rectus muscle 
recessions correct much larger deviations.

A study1 published in 2009 of 15 consecu-
tive cases by Kenneth Wright, MD, looked at 
the success of the central tenotomy proce-
dure he developed to correct diplopia associ-
ated with small-angle strabismus. He report-
ed successful treatment of hypertopia with 
the central tenotomy, but not for esotropia; 
the procedure is therefore not recommended 
for patients with esotropia as they often have 
a much larger underlying esophoria. 

Patients in the series were aged 35 to 86 
years, and 11 of 15 were 60 years and older. 
All 15 patients had binocular diplopia, and 5 
of 15 were using prism glasses prior to surgery.

There are a few important steps to keep in 
mind when performing the central tenotomy. 
First topical anesthetic is applied to the eye, 
followed by a drop of phenylephrine 2.5% to 
blanch conjunctiva, allowing for improved 
visualization of the anterior ciliary vessels, 
which should be avoided, Strube explained. 

Additionally, a drop of antibiotic should 
be applied. A 0.50- or 0.75-toothed forceps is 
used to grasp the central tendon of the rectus 
muscle through the intact conjunctiva.

“You want to move the eye and be sure you 
haven’t just grasped the superficial conjunc-
tiva,” Strube said. “Make sure you are using 
blunt Westcott scissors and be very careful 
not to go too deep. You are going to hear a 
click when you cut through the tendon.”

The central tendon is cut between the 
forceps and sclera through the intact conjunc-
tiva, noted Strube, with the central third of 
the tendon more relaxed, and the 2 muscle 
poles left intact, maintaining the normally 
broad insertion.

“The nice thing is this is repeatable, either 
at the time of surgery, or if the diplopia 
should recur,” Strube said. “The patient will 
tell you if they have improved or not at the 

time of the procedure if you are performing 
awake in the office. A procedure like this 
opens up treatment options for patients with-
out using valuable OR time.”

Another minimally invasive strabismus 
procedure is the central plication, a rectus 
muscle tightening procedure. 

“It corrects more than the tenotomy, about 
6 to 8 prism diopters per muscle,” Strube 
explained. “Again, this is a procedure you 
can do under topical anesthesia. It is a ves-
sel-sparing procedure, and it can be reversed 
if needed by cutting the sutures in the first 
day or two. It is really great for small angle 
deviations. It is hard to do a recession or 
resection to correct such a small amount (of 
deviation).”

Technically, the procedure involves a mod-
ified swan incision over the muscle, Strube 
noted, citing another study by Wright and 
Rebecca S. Leenheer, MD.2 

Results of the retrospective study, which 
categorized patients by hyperdeviations, es-
odeviations, and exodeviations, showed that 
all patients experienced a decrease in strabis-
mus, Strube explained. In addition, diplopia 
was noted in 50% of the adults preoperatively 
and none postoperatively.

“On average, you get about 5 to 6 prism 
[diopters] per muscle,” Strube noted. “You 
can correct about 8 prism diopters if you are 
performing against a previously recessed 
antagonist muscle.”

TAKE-HOME: Results of the study showed 
that all patients experienced a decrease 
in strabismus. Diplopia was noted in 
50% of patients preoperatively, and 
none postoperatively.
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inconvenience associated with frequent monitoring and 
the statistically signifi cant greater need for many more 
outpatient examinations. 

“Many patients who were being followed as opposed 
to being treated with prophylactic laser needed a lot 
more outpatient exams,” Gardiner said. “Again, this 
is a burden on the family, physician, and [health care 
system].”

Gardiner noted that she follows children who have 
had intravitreal bevacizumab every 1 to 2 weeks, look-
ing for opportunities to use the laser when other medical 
needs are being met. 

Undoubtedly, intravitreal bevacizumab has revolu-
tionized the management of ROP. However, clinicians 
must remain watchful of avascularity and the threat of 
possible retinal detachment if prophylactic laser is not 
employed, according to Gardiner.

“We have much better outcomes, especially for pos-
terior zone 1 and zone 2 disease,” Gardiner concluded. 

“There is a very diff erent timeline to regression, and you 
have to be vigilant and watch for reactivation.” 

Jane Gardiner, MD
P: 604/875-3079
Gardiner has no relevant disclosures related to this content. 
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In addition, he noted that the number of studies 
investigating delayed or incomplete peripheral retina 
vascularization following the use of anti-VEGF is very 
low. Moreover, there are only a handful of case reports 
of signifi cant late reactivation, Hamel explained. 

“Laser [treatment] is not without [adverse] eff ects nor 
without risks,” Hamel said. “Let’s wait for more studies.”

When asked in a question-and-answer session follow-
ing the debate about the need for a prospective study to 
defi nitively determine the need for prophylactic laser 
treatment after injections of intravitreal bevacizumab 
to manage ROP, Hamel responded that such a study is 
warranted. 

“There is no doubt that we need that kind of study,” 
Hamel said. “The challenge is that kind of study is very 
hard to do.”

Such a study would likely have to be conduct-
ed across the globe at multiple sites in order to be 
suffi  ciently powered to detect diff erences between 

approaches. A Canada-only study would be insuffi  cient 
in numbers to show a statistical diff erence, Hamel 
concluded. 

Patrick Hamel, MD
E: patrick_hamel@ssss.gouv.qc.ca
Hamel has no relevant disclosures related to this content. 
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POINT
( Continued from page 36 )

COUNTERPOINT
( Continued from page 37 )

It is important to re-
member that pulling on the 
muscle is very painful for 
the patient and that with 
minimally invasive strabis-
mus surgery, topical anes-
thetic will not completely 
address that, Strube said. 
Careful tissue handling and 
proper technique can avoid 
pain in the patient, for ex-
ample by using a traction 
suture to manipulate the 
eye rather than pulling on 
the muscle. 

“The central plication is 
an invaluable technique 
that is great for patients 
[post LASIK and post cat-
aract surgery] with small 
angle strabismus who are 
keen to be out of glasses, 
and [it is] an additional 
technique for complex 
strabismus patients,” 
Strube concluded. “Both 
the central plication and 
central tenotomy proce-
dures eliminate the need 
for adjustable strabismus 
surgery, as these sim-
ple techniques can be 
performed as needed as a 
touch-up surgery to cor-
rect residual small angle 
deviations.” 

Yi Ning Strube, MD
P: 613/544-3400
Strube has no 
relevant disclosures 
related to this 

content. 
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3 Things You Should Know About 
Dry Eye Disease in Patients With 
Sjögren Syndrome
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S
jÖgren syndrome (SS) is the second most common inflamma-
tory autoimmune disease, with up to 4 million people in the 
United States currently affected. The number of undiagnosed 
patients is estimated to be 2.5 million.1,2 Women are more 

often affected than men, with female to male ratios ranging from 
20:1 to 9:1.3 SS is a complex and multifactorial disorder that can 
affect exocrine glands throughout the body including those in the 
eye. Here are 3 things you should know about dry eye disease (DED) 
related to SS.

1 Symptoms of eye disease in Sjögren 
syndrome include more than dry eye.

DED is a serious consequence of SS that can lead to 
ocular discomfort and visual dysfunction. Emerging 

insights into the pathophysiology of SjÖgren dry eye suggest a multi-
factorial disease state with tear film instability, tear hyperosmolarity, 
ocular surface inflammation, and neurosensory abnormalities.4 Other 
pathophysiologic processes include autoimmune epithelitis of the 
ocular surface and meibomian gland dysfunction.5,6 Identification of 
the type of DED is needed to initiate appropriate management.7

Aqueous-deficient DED involves reduced tear production due 
to autoimmune-mediated destruction of the lacrimal glands.8 With 
evaporative DED, tear film instability results from tears evaporating 
too quickly, which eventually damages the underlying epithelium.8

Proper function of the meibomian glands and mucus production in 
the conjunctiva are needed to prevent this evaporation.9 In neuro-
pathic DED, nerves in the ocular surface and higher order neurons 
lead to dry eye symptoms.10,11 Long-term complications of DED in-
clude serious visual dysfunction.12 The effects of SS also go far beyond 
the eyes. Systemic complications can include fatigue, musculoskeletal 
symptoms, and severe disease involving several organs.13 Integrated 
assessment of ocular and systemic components of the disease is need-
ed to optimize patient care outcomes. 

2 Eye care professionals have a 
unique opportunity to diagnose 
Sjögren syndrome.

The prevalence of SS is largely underappreciated, fre-
quently delaying diagnosis, which occurs on average about a decade 
after symptom onset.14,15 Most currently available options to measure 
SS disease activity are limited in their evaluation of eye-related visual 
dysfunction.12 The European League Against Rheumatism (EULAR) 
SjÖgren’s Syndrome Patient Reported Index (ESSPRI), for example, 
is commonly used to assess symptoms in patients with SS but lacks 
mention of dry eye symptoms or quality of life related to vision. Sim-

ilarly, the ESSPRI does not include extraglandular ocular complica-
tions, suggesting a need for a paradigm shift in the approach to diag-
nosis.12 Also, SS classification criteria place less weight on indicators 
of dry eye severity, including ocular surface staining or Schirmer test, 
relative to other disease parameters.12,16 Late diagnosis due to these 
factors may hinder prevention of irreversible disease. Although a 
diagnosis can also come from clinicians in another specialty, eye care 
professionals are uniquely positioned to diagnose SS early enough to 
optimize ocular and systemic outcomes for these patients.

3 New agents for eye symptoms in 
patients with Sjögren syndrome 
are in phase 3 and 4 clinical trials.

A critical gap in care for patients with SS is the lack of 
targeted therapies for their DED.17 Investigational therapies currently 
in development include several agents in phase 3/4 clinical trials. Sev-
eral trials specific to patients with SS are underway that may provide 
the first targeted treatment options for this complex disease.

A novel nanomicellar formulation of cyclosporine ophthalmic 
solution allows for better delivery of this highly hydrophobic, im-
munosuppressive agent.18 In a phase 3 study (NCT02688556) with 
744 participants, those who received 0.09% solution achieved signif-
icant improvements without serious adverse events after 12 weeks, 
including Schirmer test scores (16.6% vs 9.2%, P < .001) relative to 
those receiving vehicle control.19 A phase 4 trial specific to patients 
with SS is currently ongoing (NCT04835623).20

Cenegermin, a topical recombinant human nerve growth factor, 
may be promising for the treatment of neuropathic dry eye. This 
therapy was tested in patients with neuropathic keratopathy in a 
multicenter, randomized phase 2 trial, (NCT02227147).21 Forty-eight 
participants received 6 drops daily of 20-mg/mL solution or vehicle 
control for 8 weeks. Patients in the treatment group achieved more 

“We need to be very careful about missing 
this diagnosis. Whenever we see very 
severe dry eye or rapidly progressive dry 
eye, we must consider Sjögren.”   

—John D. Sheppard, MD, MMSc, FACS 

Adding up eye 
symptoms 
in Sjögren 
syndrome

Ophthalmologists 
are critical to 
Sjögren care.
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To learn more about this topic, including emerging therapies 
for eye disease associated with Sjögren syndrome, 

go to gotoper.com/ded22pss-act 

1  Which of the following is a feature of the pathophysiology underlying dry eye disease (DED) in patients with Sjögren syndrome (SS)?  

A. Acute infl ammation
B. Autoimmune epithelitis 

C. Increased innervation of the corneal surface 
D. Normal meibomian gland function

2  Which of the following agents currently being tested in clinical trials resulted in statistically higher rates of corneal healing when compared with a placebo?

A. Tivanisiran
B. Cyclosporine ophthalmic solution

C. Cenegermin
D. Pilocarpine 

3  Which of the following tests is a key indicator of the severity of DED in patients with SS and is commonly used in clinical trials of investigative agents to 
assess treatment effi cacy?

A. Slit lamp
B. Visual acuity

C. Corneal stain
D. Noncontact tonometry
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corneal healing as determined by fluorescein 
staining than those in the control group (69.6% vs 
29.2%, P = .006) and the treatment was well tol-
erated.21 A phase 3 trial testing safety and efficacy 
of cenegermin in patients with SS-related DED is 
ongoing (NCT05136170).22

Tivanisiran is a small interfering RNA (siR-
NA) designed to silence expression of transient 
receptor potential vanilloid-1 messenger RNA to 
desensitize corneal nerves. The phase 3 HE-
LIX trial (NCT03108664) confirmed safety and 
efficacy in 30 patients with SS after 28 days of 

treatment.23 Resulting data indicated those in the 
treatment group experienced reduced ocular dis-
comfort, improved corneal fluorescein staining, 
and enhanced quality of life relative to placebo.23

The historic lack of randomized controlled 
trials for patients with SS has limited therapeutic 
options for their care.24 Resources are available 
to connect patients with clinical trials, includ-
ing the SjÖgren’s Foundation. Although SS is a 
systemic disease, ophthalmologists play a key role 
in linking early detection and diagnosis with the 
development of new and better treatments.

Emerging therapies 
target Sjögren-related 

dry eye
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A
t the Ophthalmology Times® EyeCon 2021 conference, expert 
faculty provided updates on treating prevalent and unusual 
ocular conditions. Here are 3 things you should know about 
emerging developments in the management of diabetic mac-

ular edema (DME), glaucoma and presbyopia.

1 Treatment frequency remains 
an unmet need in DME. 

DME is the leading cause of blindness in patients with 
diabetes, and treatment is essential to preserve visual 

function.1 Anti-vascular endothelial growth factor (anti-VEGF) intravit-
real injections are generally considered the therapy of choice, but deter-
mining optimal treatment frequency remains a challenge.2 Commonly 
used anti-VEGF medications include a� ibercept, o� -label bevacizumab, 
and ranibizumab.3

In a comparative trial evaluating these agents, monthly dosing was 
initiated, but fewer injections were required during the second year.3,4

Over the 2-year study period, the median number of injections ranged 
from 15 to 16. Treat-and-extend intervals have now been developed, in 
which monthly injections are given until maximal clinical response is 
seen, then the intervals between injections are increased based on 
patient factors.5

In real-world settings, patients are receiving as few as 3 to 7 
injections yearly, resulting in inferior visual outcomes compared with 
patients in randomized clinical trials.2 A retrospective study of 28,658 
treatment-naïve eyes found that a higher number of anti-VEGF injec-

tions was linearly associated with better 1-year 
vision outcomes in DME.2 However, fewer 

than 20% of patients received 10 to 13 
injections, which averages to monthly 

treatment.
At the Association for Research in 

Vision and Ophthalmology Virtual 
Meeting in 2021, topline data of the 
phase 3 YOSEMITE and RHINE 
faricimab trials were presented.6

� ese studies compared faricimab—a 
bispeci� c intraocular antibody targeting 

angiopoietin-2 and VEGF—either every 8 
weeks or with a personalized treatment 
interval up to every 16 weeks versus 

a� ibercept every 8 weeks in patients with DME. � e primary end point 
was mean change in best-corrected visual acuity (BCVA) from baseline. 
Both faricimab treatment arms were noninferior to the a� ibercept arm 
in BCVA gains, and more than 70% of patients treated with faricimab 
achieved and maintained a 12-week or longer dosing interval at week 
52. Rates of adverse events were low, and no cases of vasculitis or occlu-
sive retinitis were documented.6

2 Patient, anatomic factors 
limit effectiveness of topical 
glaucoma therapy.

Although topical intraocular pressure (IOP)-lowering 
therapies are the � rst-line treatment for glaucoma, nonadherence is 
common and linked to worse visual outcomes.7 Adherence barriers in-
clude patient-related factors such as forgetfulness and medication-related 

factors such as adverse e� ects and dosing schedules.8

Topical administration is also associated with limited penetration 
and bioavailability at the site of action, with only 1% to 7% of the drug 
reaching the aqueous humor.9,10 In addition, the tear � lm washes away 
most topical eye drops within 15 to 30 seconds a� er application.9

� e bimatoprost sustained-release implant is intended to 
continuously release the prostaglandin analog over 3 to 4 months.11

� e phase 3 ARTEMIS 1 trial compared 2 implant doses administered 
on day 1 and weeks 16 and 32 with topical timolol maleate given twice 
daily in patients with open-angle glaucoma or ocular hypertension.11

� e primary end points included IOP and IOP change from baseline 
through week 12; both implant strengths were noninferior to timolol. 
Additionally, a� er 3 doses, the likelihood of not requiring rescue 
treatment for 1 year was 82% in patients receiving the 10-μg implant 
(which was ultimately the dosage that received FDA approval).

3 Presbyopia management 
is taking new directions.

Presbyopia is caused by the inability of the lens to ac-
commodate due to rigidity and other anatomic factors, 

resulting in decreased near visual acuity.12 Presbyopia negatively impacts 
quality of life through limitations with reading and ability to see � ne 
details.13 Glasses, contact lenses, and surgical management of presbyopia 
have been the standards of treatment, but many patients do not like to 
rely on reading spectacles, and multifocal glasses and monovision have 
been associated with falls.14

Scleral procedures are emerging surgical strategies aimed at restor-
ing true accommodation.15 Scleral implants, which increase tension of 
the zonular � bers by increasing the space between the ciliary muscle 
and sclera, are undergoing clinical trials but have risks such as implant 
displacement.

Laser scleral microporation is a new scleral procedure in early stud-
ies.16 Creating a series of micropores in the sclera is thought to increase 
pliability and improve accommodation e�  ciency. An early study of 

Patients with DME 
are not receiving an 
adequate number of 

injections with 
anti-VEGF therapy.

Adherence
barriers

New/Emerging Options 
in Presbyopia Treatment

• Scleral procedures
� Scleral implants
� Laser scleral microporation

• Medications
� Pilocarpine
� UNR844

Patient 
forgetfulness

Medication 
adverse effects

Medication 
dosing
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1  Which of the following accurately describes an outcome of the YOSEMITE/RHINE studies of faricimab? 

A. Faricimab and afl ibercept were associated with a similar degree of intraretinal fl uid through week 56.
B. Faricimab, given every 8 weeks or in personalized treatment intervals (PTI) up to every 16 weeks, was noninferior to afl ibercept for change in 

best corrected visual acuity.
C. A small number of patients achieved PTI dosing of every 12 weeks or longer at year 1. 
D. Faricimab was associated with a higher number of cases of occlusive retinitis.

2  In the phase 3 ARTEMIS-1 trial, which of the following effi cacy outcomes was seen with the bimatoprost sustained-release implant, which was compared 
with topical timolol maleate in patients with open-angle glaucoma or ocular hypertension?

A. Similar intraocular pressure (IOP) reduction at 12 weeks vs timolol
B. An 82% chance of going approximately 1 year after the third treatment without needing rescue treatment 
C. Less IOP reduction at 12 weeks vs timolol
D. A 12% chance of going approximately 1 year after the third treatment without needing rescue treatment

3  In the phase 3 GEMINI-1 and -2 trials, which of the following effi cacy outcomes was seen with topical pilocarpine 1.25%, which was compared with vehicle 
in patients with presbyopia?

A. Superior gain of at least 3 lines of mesopic distance-corrected near visual acuity (DCNVA) vs vehicle at 3 hours after administration on day 30.
B. Twelve hours of DCNVA improvement when administered at 8 PM. 
C. A moderately higher risk of IOP increase with the agent vs vehicle.
D. Signifi cant improvement in DCNVA but with a loss of more than 5 letters of mesopic, high contrast, binocular distance-corrected visual acuity
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8 eyes demonstrated signi� cant changes in binocu-
lar distance-corrected intermediate visual acuity in 
patients undergoing this procedure.17

Pilocarpine 1.25% is the � rst FDA-approved 
pharmacologic therapy for presbyopia; its mech-
anism of action is to create a pinhole e� ect to in-
crease near visual acuity. Approval was based on the 

phase 3 GEMINI-1 and -2 trials.18 In both studies, 
pilocarpine met the primary end point (gain of 3 or 
more lines of distance-corrected near visual acuity 
without loss of more than 1 line corrected distance 
visual acuity within 3 hours of administration a� er 
30 days versus control). Headache and eye redness 
were the most common adverse events, and no seri-

ous adverse events were reported.
Other pharmacologic agents in development aim 

to restore accommodation by targeting lens sti� ness 
and elevated lens disul� de content.13 UNR844, con-
taining lipoic acid choline ester 1.5%, reduces the 
disul� de bonds between lens proteins and increases 
lens refractive power.19 An early trial is ongoing.20

https://event.gotoper.com/event/a7445a6f-11b7-47c0-a949-e24084b8e45e/summary?_ga=2.23534398.521424201.1641232977-240507242.1630517257&_gac=1.212666912.1638370881.EAIaIQobChMIquW3-LnA9AIVGwiICR3IlgTnEAAYASAAEgK7R_D_BwE
https://gotoper.com/go/3tysk-oph-post
https://gotoper.com/go/3tysk-oph-post
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billing services

“You’re focused on your patients, we’re focused on you”

Ph: 855-EYE-BILL ext. 802
Email: amay@focusedmedicalbilling.com

Web: www.focusedmedicalbilling.com

Call us today for your free, no obligation consultation

Focused Medical Billing is a full service medical billing firm servicing all specialties 
of Ophthalmology. With our firm our focus is to maximize our client’s revenue and 
dramatically decrease denials by utilizing 30 years of Ophthalmology billing/coding 
experience and expertise. Our firm provides accurate clean claim submissions on 
first submissions with relentless A/R follow up to obtain a 98% collection rate that so 
many of our clients enjoy.
Services Include:
 Expert Coders: Billing to Primary, Secondary & Tertiary insurance companies
 A/R Clean Up and analysis
 Patient Billing
 Posting of all Explanation of benefits 
 Credentialing & Re-Credentialing
 Eligibility
 Fee Schedule Analysis
 Monthly Reports
 No long term commitment or contract required
 100% HIPAA Compliant
 Stellar letters of reference

space to share

Ophthalmologist 
to share offices with 

long-established 
ophthalmologist in 

Danbury, CT 06811. OCT, 
Zeiss Fieldmaster etc

$1850/mo 
or adjoining office 

without equipment:
$1650/mo 

mehrimd@aol.com 
203-545-3539 or 

203-748-2020
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Dry Eye Masks

 

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

One World Trade Center
New York, NY 10007

213.471.8050
www.DryEyeMask.com

To Become a Reseller: 
Help@DryEyeMask.com

$50 Wholesale / $99.99 Retail

financial services

Did Your Business Receive PPP? Either way, You Still Qualify for ERC!

Bottom Line Savings helps business owners receive money back from the Employee Retention Credit (ERC) federal grant.
This ERC program differs greatly from the Paycheck Protection Program (PPP) and is much easier to apply for. Bottom Line will 
submit and collect a few important documents making this program turnkey for our owners.

 ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★

You don’t ned a sales reduction to qualify for ERC. Operational impacts to your business will qualify you as well.
 ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★

Your business could be getting up to $8,000-$26,000 per employee in 
Employee Retention Credits (ERC) even if you received PPP loans.

Our experts at Bottom Line will help you maximize your refund!
As a valued partner, Bottom Line will:

• Identify how you qualify for the ERC Program   • Outline your speciic ERC calculations to maximize the credit
• Help you claim the credit   • Ensure proper payroll tracking and documention

What is ERC?

Apply today and an ERC Specialist 
will contact you directly.
Please visit www.tryerc.com
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careers: pennsylvania

careers: south dakota

SSaannffoorrdd  EEyyee  CCeenntteerr  is seeking a BC/BE Ophthalmologist to add to its current group of 4 
ophthalmologists and 5 optometrists, with one physician focusing on pediatric patients.

 Ideal candidate would be a comprehensive ophthalmologist with fellowship training in glaucoma

 Call is 1:4

 Competitive compensation and comprehensive benefit package

 Excellent retention incentive & relocation allowance

Sioux Falls is one of the fastest growing areas in the Midwest. As the largest city in the state, it 
balances an excellent quality of life and strong economy with a safe, clean living environment. The 
cost of living is competitive and South Dakota has no state income tax. Sioux Falls offers amenities 
of a community twice its size such as fine dining, shopping, arts, sports and nightlife.

Check us out at pprraaccttiiccee..ssaannffoorrddhheeaalltthh..oorrgg

FFoorr  MMoorree  IInnffoorrmmaattiioonn  CCoonnttaacctt::  Deb Salava, Sanford Physician Recruitment at
((660055)) 332288--66999933  oorr  ((886666))  331122--33990077 or email: debra.salava@sanfordhealth.org

careers: new jersey

Prism Vision Group 
is currently seeking candidates 

for these positions:

• Comprehensive Ophthalmologist/
Anterior Segment Surgeon

• Pediatric Ophthalmologist

• Comprehensive Ophthalmologist/
Glaucoma Specialist

• Comprehensive Ophthalmologist/
Cornea Specialist

For more information please email 
physicianrecruiter@prismvisiongroup.com

w w w. Pr i s m V i s i o n G r o u p . c o m

https://prismvisiongroup.com
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CAUTION: Federal law restricts this device to sale by or on 
the order of a physician. INDICATIONS FOR USE: The Hydrus 
Microstent is indicated for use in conjunction with cataract surgery 
for the reduction of intraocular pressure (IOP) in adult patients 
with mild to moderate primary open-angle glaucoma (POAG). 
CONTRAINDICATIONS: The Hydrus Microstent is contraindicated 
under the following circumstances or conditions: (1) In eyes with 
angle closure glaucoma; and (2) In eyes with traumatic, malignant, 
uveitic, or neovascular glaucoma or discernible congenital 
anomalies of the anterior chamber (AC) angle. WARNINGS: 
Clear media for adequate visualization is required. Conditions 
such as corneal haze, corneal opacity or other conditions may 
inhibit gonioscopic view of the intended implant location. 
Gonioscopy should be performed prior to surgery to exclude 
congenital anomalies of the angle, peripheral anterior synechiae 
(PAS), angle closure, rubeosis and any other angle abnormalities 
that could lead to improper placement of the stent and pose a 
hazard. PRECAUTIONS: The surgeon should monitor the patient 
postoperatively for proper maintenance of intraocular pressure. 
The safety and effectiveness of the Hydrus Microstent has not 
been established as an alternative to the primary treatment of 
glaucoma with medications, in patients 21 years or younger, eyes 
with significant prior trauma, eyes with abnormal anterior segment, 
eyes with chronic inflammation, eyes with glaucoma associated 
with vascular disorders, eyes with preexisting pseudophakia, eyes 
with uveitic glaucoma, eyes with pseudoexfoliative or pigmentary 
glaucoma, eyes with other secondary open angle glaucoma, 
eyes that have undergone prior incisional glaucoma surgery or 
cilioablative procedures, eyes that have undergone argon laser 
trabeculoplasty (ALT), eyes with unmedicated IOP < 22 mm Hg or 
> 34 mm Hg, eyes with medicated IOP > 31 mm Hg, eyes requiring 
> 4 ocular hypotensive medications prior to surgery, in the setting 
of complicated cataract surgery with iatrogenic injury to the 
anterior or posterior segment and when implantation is without 
concomitant cataract surgery with IOL implantation. The safety and 
effectiveness of use of more than a single Hydrus Microstent has 
not been established. ADVERSE EVENTS: Common post-operative 
adverse events reported in the randomized pivotal trial included 
partial or complete device obstruction (7.3%); worsening in visual 
field MD by > 2.5 dB compared with preoperative (4.3% vs 5.3% for 
cataract surgery alone); device malposition (1.4%); and BCVA loss 
of ≥ 2 ETDRS lines ≥ 3 months (1.4% vs 1.6% for cataract surgery 
alone). For additional adverse event information, please refer to the 
Instructions for Use. MRI INFORMATION: The Hydrus Microstent 
is MR-Conditional meaning that the device is safe for use in a 
specified MR environment under specified conditions. Please see 
the Instructions for Use for complete product information.

1. Data on file, 2021

* compared to cataract surgery alone, includes trabeculectomy and 
tube shunts
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Gene therapy: 
Where the 
action is for 
retinal diseases

Retinal cells 
may house 
Ebola, other 
viruses

While you wait for the next issue, 
check out more retina content in our 
newly launched sister publication or 
at ModernRetina.com

Advertiser Index
Alcon Vision Care  Cover 3   
www.alcon.com

American Academy of 
Ophthalmology  35   
www.aao.org/2022

Apellis Pharmaceuticals, 
Inc  Covertip   
www.apellis.com

Bausch Health  13   
www.BauschSurgical.com

Biogen  33   
www.Biogen.com

EyePoint Pharmaceuticals  
18-20   
www.yutiq.com

Genentech, Inc  23-24   
www. VABYSMO-HCP.com

Icare USA  27   
www.icare-world.com/USA

Johnson & Johnson  9   
www.jnjvisionpro.com

Imprimis Pharmaceuticals, 
Inc  15-16   
www.DEXYCU.com

Regeneron 
Pharmaceuticals, Inc  
Cover 2, 3-4   
hcp.eylea.us

Sight Sciences, Inc  29   
www.ConsiderMIGSEarly.com

Thea Pharma, Inc  Cover 4   
www.ivizia.com/ECP

This index is provided as an additional service. The publisher does not assume 
any liability for errors or omissions.

OPHTHALMOLOGY TIMES® (Print ISSN 0193-032X, Digital ISSN 2150-7333) is published 
monthly (12 issues yearly) by MultiMedia Healthcare LLC, 2 Clarke Drive, Suite 100 Cran-
bury, NJ 08512. Subscription rates: $227 for one year in the United States & Possessions, 
Canada and Mexico; all other countries $298 for one year. Pricing includes air-expedited 
service. Single copies (prepaid only): $13 in the United States & Possessions, Canada and 
Mexico; $20 all other countries. Back issues, if available are $25 in the U.S. $ Possessions; 
$51 in Canada and Mexico; $55 in all other countries. Include $6.50 per order plus $2 
per additional copy for U.S. postage and handling. If shipping outside the U.S., include an 
additional $10 per order plus $5 per additional copy. Periodicals postage paid at Trenton, 
NJ 08650 and additional mailing offices. POSTMASTER: Please send address changes to 
OPHTHALMOLOGY TIMES®, PO Box 457, Cranbury NJ 08512-0457. Canadian G.S.T. number: 
R-124213133RT001, Publications Mail Agreement Number 40612608. Return undeliverable 
Canadian addresses to: IMEX Global Solutions, PO Box 25542 London, ON N6C 6B2 CANA-
DA. Printed in the U.S.A.

© 2022 MultiMedia Medical LLC. All rights reserved. No part of this publication may be re-
produced or transmitted in any form or by any means, electronic or mechanical including by 
photocopy, recording, or information storage and retrieval without permission in writing from 
the publisher. Authorization to photocopy items for internal/educational or personal use, or 
the internal/educational or personal use of specific clients is granted by MJH Life Sciences 
for libraries and other users registered with the Copyright Clearance Center, 222 Rosewood 
Dr. Danvers, MA 01923, 978-750-8400 fax 978-646-8700 or visit http://www.copyright.com 
online. For uses beyond those listed above, please direct your written request to Permission 
Dept. email: etemple-morris@mmhgroup.com.

https://www.vabysmo-hcp.com
https://hcp.eylea.us


���������������������������������������������������
�������������������������������
�	��������������
���������������������������������������������
�����������������������������������
�����������������
������������������������������������������������


��������������������������������

�����������������������������������������
�	���������	�������
�������
�������������������������������	��
�������

�������������������������������������������������������������������


©���������������
���� �����������������

US-HDM-2200019 OT.indd   1US-HDM-2200019 OT.indd   1 7/6/22   10:36 AM7/6/22   10:36 AM



Made by Brought to you by

2022_iVIZIA-Ophthalmology-Times-FP-ad_10x12.indd   12022_iVIZIA-Ophthalmology-Times-FP-ad_10x12.indd   1 6/22/22   1:48 AM6/22/22   1:48 AM

https://www.ivizia.com/ecp

	OT0722_003
	OT0722_004
	OT0722_005
	OT0722_006
	OT0722_007
	OT0722_008
	OT0722_009
	OT0722_010
	OT0722_011
	OT0722_012
	OT0722_013
	OT0722_014
	OT0722_015
	OT0722_016
	OT0722_017
	OT0722_018
	OT0722_019
	OT0722_020
	OT0722_021
	OT0722_022
	OT0722_023
	OT0722_024
	OT0722_025
	OT0722_026
	OT0722_027
	OT0722_028
	OT0722_029
	OT0722_030
	OT0722_031
	OT0722_032
	OT0722_033
	OT0722_034
	OT0722_035
	OT0722_036
	OT0722_037
	OT0722_038
	OT0722_039
	OT0722_040
	OT0722_041
	OT0722_042
	OT0722_043
	OT0722_044
	OT0722_045
	OT0722_046
	OT0722_047
	OT0722_048
	OT0722_049
	OT0722_050



