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Peter J. McDonnell, MD |  LESSONS  SPORTS HISTORY OFFERS PEARLS FOR PHYSICIANS

By Lynda Charters; Reviewed by 
Eric D. Donnenfeld, MD

A MODULAR, CURVATURE-
CHANGING IOL (Juvene; LensGen, 
Inc) improves vision at all distances and 

the outcomes remained stable 1 year 
after implantation. 

This novel IOL comprises a base lens 
supported by circumferential silicone 
haptics that fill the capsule and a fluid 
lens that fits into the base lens and fa-

cilitates continuous range of vision from 
distance to near focus. 

“The 2 lens are modular and the               
refractive lens is implanted in the base 
lens and can be implanted in the eye 
through a small incision,” according to 
Eric D. Donnenfeld, MD, a founding part-
ner at Ophthalmic Consultants of Long 
Island and Connecticut, clinical professor 
of ophthalmology at New York Univer-
sity, and a trustee of Dartmouth Medi-
cal School, Hanover, New Hampshire.

Forty-seven eyes of 33 patients (mean 
age, 66.7 ± 7.7 years) received the IOL 
and were evaluated after 12 months. The 
investigators measured the stability of 

SURGERY
Corneal crosslinking outcomes look 
good for pediatric keratoconus

THERAPEUTICS
Wet AMD: Current treatments and 
emerging therapies

CLINICAL DIAGNOSIS
Results from ophthalmology/
rheumatology clinic treating uveitis 

IMAGING
Multicolor and autofluorescence 
imaging: What’s in a name?

 OphthalmologyTimes.com

Issue  
Highlights

Continues on page 27: Presbyopia

DEVICE TECHNOLOGY

Lens offers full range of vision from distance through near vision

CURVATURE-CHANGING IOL: NEW FRONTIER  
IN CATARACT AND PRESBYOPIA SURGERIES

Continues on page 11 : Clinical trials

Retinal therapeutic clinical trials 
address disease at core

GENE THERAPY

RESEARCH INTO GENE therapy has increased 
exponentially in recent years, and a number of gene 

therapy clinical trials for retinal diseases are open/
enrolling or recently completed. 

Isabelle Audo, MD, PhD, described the highlights 
in therapies that involve subretinal gene delivery, 
optogenetics, antisense oligonucleotide (AON), 
and clustered regularly interspaced short pal-
indromic repeat (CRISPR) Cas9.

Audo is  a professor of ophthalmology in the 
Department of Genetics at Institut de la Vision, 
CHNO des Quinze-Vingts in Paris, France. 

S U B R E T I N A L  G E N E  T H E R A P Y
Choroideremia, an X-linked disorder that has 
a frequency of about 1/50,000 individuals, 
is linked to a mutation in the CHM gene. 
Several studies have been performed to 

evaluate gene replacement therapy using vectors designed 
for subretinal delivery to treat this disease. One phase 1/2 
study conducted by Spark Therapeutics is evaluating sub-
retinal injection of the adeno-associated virus (AAV2) vec-
tor; no results have been forthcoming thus far. 

A few phase 1/2 studies have been conducted in the US 
and in Europe. One such study conducted by Biogen (formerly 
NightStar Therapeutics) in the UK reported results obtained 
with a subretinal injection of a low-dose vector (AAV2) to 
treat 6 patients. The investigators reported a mean visual 
gain of 3.8 letters and a dark-adapted increase in sensitivity 
of 2.3 dB with no significant visual loss.1 Longer follow-up 
at 3 to 5 years in the 6 patients showed improved vision by 
21 and 18 letters in 2 patients and stable vision in 3 patients. 
One patient treated with the lowest study dose lost 29 let-
ters in the treated eye and 18 letters in the fellow eye.2,3

Three studies of choroideremia are ongoing. The phase 2 

Studies are uncovering a range of potential 
treatment options for disorders

By Lynda Charters; Reviewed by Isabelle Audo, MD, PhD

https://www.ophthalmologytimes.com
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eNEWSLETTER
Sign up for Ophthalmology 
Times’® weekly newsletter  
at https://bit.ly/2OqBJ56

Robert L. Stamper, MD, Donald L. Budenz, MD, MPH, 
and Ruth D. Williams, MD, share the most pressing 
issues on their mind within the glaucoma space — and 
why losing sleep from time to time may actually be a 
good thing. Go to OphthalmologyTimes.com/view/
what-keeps-you-up-at-night-part-iv

VIDEO

Moving ahead
Keeping up on the latest advancements
Mike Hennessy Sr,  chairman and founder of Ophthalmology Times®’ parent company, 
MJH Life Sciences™

A
s we look forward to spring, COVID-19 vaccinations are ramping up. We all 

have plenty of reasons to be optimisting and look ahead. 

The Ophthalmology Times® team has developed a solid lineup of con-

tent to keep ophthalmologists ahead of the curve when it comes to the latest 

advancements. 

On the cover of this issue, we delve into gene therapy. Isabelle Audo, MD, PhD, dis-

cusses the highlights in therapies that involve subretinal gene delivery, optogenet-

ics, antisense oligonucleotide, and clustered regularly interspaced short palindromic 

repeat Cas9. Audo notes that investigators are heading retinal gene therapy clinical 

trials that offer potential new treatment options for patients.

Device technology continues to see myriad advancements. Eric D. Donnenfeld, MD, 

discusses a modular, curvature-changing IOL that improves vision at all distances, 

with outcomes that remained stable 1 year after implantation. It is an advancement 

that can offer improved results for patients.

Surgery offers some new advancements for ophthalmologists to consider. William 

J. Johnson, MD, discusses how corneal collagen crosslinking may prove to be a ben-

eficial therapy that stops progression of keratoconus in children. He points out that it 

has provided a mechanism to arrest progression and avoid end-stage disease. 

Several retina experts discuss some current treatments and emerging therapies for 

wet age-related macular degeneration. The group notes that the COVID-19 pandemic 

has had a major effect on in-person examinations, resulting in delayed treatment and 

possible visual loss. They discuss their favored treatment options. 

In clinical diagnosis, we discuss results from an ophthalmology/rheumatol-

ogy clinic treating uveitis. Samantha Habhab, MD, explains that this diagnosis can 

require a multidisciplinary treatment approach, with both an ophthalmologist and 

rheumatologist to monitor systemic disease activity and tolerance to systemic therapy.

Imaging continues to be a key area for advancements, with the technology provid-

ing different approaches to visualizing different scenarios, according to Giovanni Stau-

renghi, MD, who discusses the practical applications of multimodal imaging. He points 

out that multicolor imaging provides the sharpest images due to the confocal aperture 

and better visualization of some pathologies because of the IR reflectance component. 

Our special section in this issue examines infection control. Sonal S. Tuli, MD, 

discusses strategies that surgeons can use to address challenging ocular infections. 

In the absence of new medications to treat challenging infections, Tuli notes that 

there has been interest in delivering existing agents via alternative routes that could 

improve their bioavailability. Thuy Doan, MD, PhD,  details the mass distribution of 

azithromycin for trachoma. A variety of parallel randomly assigned controlled trials 

cited by Doan provide evidence about effects on the human microbiome and antimi-

crobial resistance. 

As the Ophthalmology Times® team looks toward May and beyond, we will con-

tinue to harvest the seeds of cutting-edge advancement and innovation. ■

1  
  Researchers identify pink eye 
as possible primary symptom                    
of COVID-19
OphthalmologyTimes.com/view/coronavirus-pink-
eye-symptoms

2  
  Study: Sore eyes a common 
symptom in COVID-19 patients
OphthalmologyTimes.com/view/study-sore-eyes-
a-common-symptom-in-covid-19-patients

3  
  Mask up ... and dry out?
OphthalmologyTimes.com/view/                        
mask-up-and-dry-out?

4  
  Early clinical experience                     
with next-generation lens
OphthalmologyTimes.com/view/early-clinical-
experience-with-next-generation-lens
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EDITORIAL

By Peter J. McDonnell, MD
director of the  

Wilmer Eye Institute,  
Johns Hopkins University 

School of Medicine, Baltimore, 
and chief medical editor of 

Ophthalmology Times®.

HE CAN BE REACHED AT  
727 Maumenee Building 

600 N. Wolfe St., 
Baltimore, MD 21287-9278

P: 443/287-1511  
F: 443/287-1514 

E: pmcdonn1@jhmi.edu

G
ene Bartow was an American colle-
giate basketball coach. In 1975, he 
began coaching the varsity team at a 
university in Southern California. In 

his first season, his team won its conference 
championship and reached the Final Four in 
the National Collegiate Athletic Association 
tournament to select the national cham-
pion. In his second season, they were again 
conference champs and again qualified for 
the national “March Madness” tournament. 
After 2 years, his team had won 52 games 
and lost 9.

Bartow’s average winning percentage 
of .852 placed him among the elite of the 
coaching pantheon, comparing favorably 
to the legendary Adolph Rupp (University 
of Kentucky) at .822, Dean Smith (Michael 
Jordan’s coach at the University of North 
Carolina at Chapel Hill) at .776, and Mike 
Krzyzewski (coach of perennial basketball 
powerhouse Duke University) at .764. Few 
coaches even reach the Final Four during 
their entire careers. For Bartow to accom-
plish this in his first year was quite a feat.  

What was Bartow’s reward for this tre-
mendous performance? Despite a remark-
able 2-year record, Bartow was shown the 
door. He was guilty of an unpardonable 
sin—he was not John Wooden.

Wooden was the legendary basketball 
coach who preceded Bartow at the Uni-
versity of California, Los Angeles (UCLA), 
and who ended his career with a remark-
able string of victories and national cham-
pionships. As a result, fans came to expect 
national championships as their right.

Marques Johnson was a star player for 
UCLA under both Wooden and Bartow. 
Johnson said, “[Coach Bartow] was a sen-
sitive person. He was used to being totally 
embraced as a coach and a person and he 
was just not ready for the kind of vitriol 
thrown at him when he took Coach Wood-
en’s place. He never came to grips with it, 
and it bothered him more than anything. 
After 2 years, he was gaunt and pale and he 
refused to read the Los Angeles newspapers 
because there was so much negativity. But 
he was a wonderful human being, a super 
nice guy, and a great coach.”

Whether Bartow was pushed out or left 
on his own to avoid a toxic situation may 
be debated. But no one disputes that he had 
incredible abuse heaped upon him. 

Ironically, Bartow’s win-loss record at 
UCLA bested that of his revered predeces-
sor. Wooden ended his (albeit much longer) 
career at UCLA with a winning percentage 
of .808. Few coaches who followed Bartow 

would match his winning percentage. 
What possible relevance could this tale 

of 2 coaches hold for ophthalmologists and 
physicians in general? Just as with coach-
ing jobs, from time to time a transition in 
leadership takes place in our medical prac-
tices, hospitals, departments, and divi-
sions. When considering whether to throw 
one’s hat in the ring for a vacated leadership 
position, I think the wise ophthalmologist 
should take stock of the departing leader 
and any associated “cult” following. Like 
basketball coaches, no 2 medical executives 
are identical in their personalities, leader-
ship styles, and priorities. As demonstrated 
in the case of Bartow, objectively demon-
strable excellence might not be able to over-
come the emotional attachment to a previ-
ous longstanding leader. ■

REFERENCE                                                 
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C
ataracts are the most common cause of 
blindness worldwide1 and a very sig-
nificant cause of visual impairment in 
infants and children. Congenital cata-
racts are seen in 10 to 60 of 100,000 
births in the United Kingdom and in 50 

to 150 of 100,000 births in developing countries.2 

Identifying the genetic variants causing congenital 
cataracts has improved not only our understand-
ing of the pathogenesis of infantile cataracts, the 
most frequent treatable cause of childhood blind-
ness, but also their more common counterpart, 
adult-onset cataracts. 

L E N S  D E V E L O P M E N T
The ocular lens provides a unique 
model for understanding the induc-
tive interaction of various embry-
onic tissues, as well as cell differ-
entiation, signaling, proliferation, 
physiology, biochemistry, longev-

ity, and organelle degradation. The structure is sur-
rounded by a thick capsule and filled with elongated 

lens epithelial cells (LECs) that have 
differentiated into lens fiber cells. 

The lens is the only organ that 
continually evolves and increases 
in size without replacing any cell 
in its system. It performs its role to 
refract light onto the retina until 
mutation or the effects of aging, 

the environment, or intrauterine infections compro-
mise its transparency and optical function. Such in-

sults cause changes to the biomole-
cules and trigger homeostatic imbal-
ance in the lens, leading to protein                
aggregation and cataracts, thus  in-
creasing light scatter to affect re-
fraction and cause loss of vision.

Lens development is a result of 
a series of inductive events dur-

ing eye morphogenesis. The eye begins to develop 
during gastrulation at the beginning of week 4 (day 
22, Carnegie stage 9). A single eye field (eye primor-
dium) arises in the middle of the anterior neural plate         
(diencephalon region of the developing brain), which 
separates into 2 optic vesicles and induces the overly-
ing surface ectoderm to form the lens placode (lens 
primordium) by day 28 (Carnegie stages 12-13). 

During this stage, a series of inductive interactions 

begin to shape the eye, driven by signaling molecules 
such as bone morphogenetic proteins and fibroblastic 
growth factor 2, and by eye field transcription fac-
tors including PAX6, RAX, SIX3, and LHX2.3-5 The 
lens placode invaginates to form the cup-shaped lens 
pit, which makes a complete circle of cells and sepa-
rates from the surface ectoderm to develop into the 
lens vesicle. 

The portion of the optic vesicle that faced the lens 
placode gives rise to the retina. The retina, in turn, 
provides oxygen and inductive signals that regulate 
the growth and apical-posterior axis of the lens. This 
tissue integration continues to enable the functional 
optimization of eye function with the establishment 
of emmetropia. 

In the early optic cup stage, the lens vesicle releases 
signals that induce the overlying surface ectoderm 
to differentiate into the corneal epithelium. After the 
lens vesicle has closed (weeks 4-5; Carnegie stage 15), 
secondary fiber cells add to the growing lens as the 
fetal nucleus starts to form in weeks 6 to 7 (Carnegie 

stages 16-19), derived from the epithelial cells located 
at the equator of the developing lens. 

Around week 8 (Carnegie stage 20), the Y-shaped 
suture appears at the anterior and posterior poles of 
the embryonic nucleus of the lens, as the terminal 
ends of the secondary lens fibers abut each other. 

C O N G E N I T A L  C A T A R A C T S
Childhood cataracts may occur in isolation asso-
ciated with other ocular abnormalities, such as 
anterior segment mesenchymal dysgenesis due to 
variants in transcription or development factors, or 
be a part of multisystem genetic disorders. Nearly 
half of congenital cataracts are characterized as 
inherited and they are a clinical feature of almost 
200 syndromic genetic diseases.6 Cataract was the 
first autosomal disease to be genetically mapped 
in humans following its identification at the start 
of the 20th century.7,8 Since then, congenital cata-
racts have been shown to be associated with con-
siderable genetic and phenotypic heterogeneity.9-11

Focus on molecular mechanisms 
underlying cataract development
Several hundred genes are associated with congenital forms 
By Vanita Berry, PhD; Roy A. Quinlan, PhD; and Michel Michaelides, PhD, FRCOphth; Special to Ophthalmology Times®
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(FIGURE 1A) Slit-lamp presentation of examples of inherited cataract phenotypes, including (A) nuclear cataract, (B) 
anterior polar, (C) posterior polar cataract, (D) cerulean cataract, (E) cortical cataract, and (F) pulverulent cataract. 
(Figures courtesy of Vanita Berry, PhD; Roy A. Quinlan, PhD; and Michel Michaelides, PhD)
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M O D E  O F  I N H E R I T A N C E
Most (57.5%) inherited cataracts are autosomal dom-
inant (AD) with complete penetrance but variable 
expression; autosomal recessive (AR; 21.4%) and X-
linked (XL; 6.2%) inheritance cataracts are less fre-
quent.12 Several distinct phenotypes of congenital 
cataract exist (Figure 1A)12, defined mainly by the 
timing, position (embryonic, fetal, or cortical), and 
appearance (nuclear, cortical, complete, blue-dot, an-
terior polar, posterior polar, pulverulent, lamellar, 
coralliform, posterior nuclear, or polymorphic) of the 
opacification during lens development (Figure 1B).13,14

To date, 1460 novel and recurrent disease-caus-
ing sequence variants have been identified,12 with 
a well-defined distinct phenotype observed in 823. 
Nevertheless, it is important to remember that phe-
notypic variability is seen within families with the 
same mutation.10 Different variants in different genes 
can present with the same phenotype.10,15, 16

M O L E C U L A R  G E N E T I C S
To date, 356 genes have been found to be associated 
with syndromic and nonsyndromic cataracts and 
nearly 50 disease-causing genes have been identi-
fied as being associated with isolated cataracts (Fig-
ure 2). Disease-causing variants have been identified 
in genes encoding many different proteins and can be 
categorized into different groups according to their 
biological role in the lens, as follows:

> Intracellular lens proteins (the crystallins)

> Membrane proteins, which are the water channel pro-
teins (aquaporins) that regulate water transport, gap 
junction proteins (connexins), and lens integral mem-
brane protein (LIM2)

> Transcription factors including PAX6, SOX, PITX3, 
FOXE3, and MAFA

> Cytoskeletal proteins including BFSP1 (filensin), BFSP2 
(CP49; phakinin), and VIM (vimentin), which stabilize 
the plasma membrane and the fiber cells themselves

> Gene products with special roles in the lens, including 
EPHA2, FYCO1, and TDRD7, and for lipid metabolism 
(LSS)12 (Figure 2) 

I N T R A C E L L U L A R  L E N S  P R O T E I N S
CRYSTALLINS
Crystallins (a,  B, and y) account for nearly 90% 
of all lens proteins. They are essential for the lens’       
optical properties and function and for its remark-
able resilience, sustaining optical function over cen-
turies in some animals17 and maintaining transpar-
ency.18,19 Approximately 23% of congenital cataracts 
are due to mutations in crystallin genes. 

The a-crystallins (A-crystallin and B-crystal-
lin) are members of the small heat shock protein 
family. These molecular chaperones protect lens                          
proteins and enzymes from aggregation, which could 
otherwise lead to lens opacification, and assist in 
protein assembly.20 CRYAA is primarily expressed 
in the lens, whereas CRYAB is expressed in the 
lens epithelial cells and also in the retina, skeletal   
muscle, heart, kidney, and brain.21,22 

B-crystallins comprise 4 homologous Greek key 

motifs organized into 2 domains.23 The B-crystallin 
family comprises 3 acidic (A) and 3 basic (B) forms.

The y-crystallins are encoded by the y-gene clus-
ter, which encompasses genes CRYGA to CRYGB.24,25 
MEMBRANE PROTEINS
CONNEXINS
The lens is an avascular, ever-growing organ; to 
maintain its life-long transparency and nourishment,                  
especially in the mature fiber cells of the lens core, it 
has developed a sophisticated cell-to-cell communi-
cation network via gap junction proteins called con-
nexins. These 20 transmembrane proteins, expressed 
in various tissues,26,27 allow the flow of ions, sec-
ond messengers, and metabolites between lens fiber 
cells. They are made up of 3 connexin isoforms: GJA1 
(Cx43), GJA3 (Cx46), and GJA8 (Cx50).

So far, 162 pathogenic variants have been found 
in connexin genes: 63 in GJA3, with various associ-
ated lens phenotypes including pulverulent, nuclear, 
lamellar, coralliform, and total; and 99 in GJA8, asso-
ciated not only with inherited cataracts but also age-
related cataracts and other eye anomalies, including 
microcornea, microphthalmia, and corneal opacifi-
cation.28 GJA1 is expressed only in the lens epithelial 
cells during early stages of lens development and is 
not associated with lens pathology.29,30

MIP26 (AQP0) 
This is a member of the family of water channel pro-
teins called aquaporins that allow rapid movements of 
water across cell membranes. MIP is highly expressed 
in terminally differentiated lens fiber, comprising half 
of the total lens fiber cell membrane proteins.31, 32, 33 

LIM2 (MP19) 
This is another lens-specific integral membrane pro-
tein, found at the junctions of lens fiber cells, where 
it may contribute to cell junction organization. It acts 
as a receptor for calmodulin and may play an impor-
tant role in both lens development and cataractogen-
esis. Mutations in LIM2 have been associated with 
AR cataracts and age-related cataracts.34,35 

T R A N S C R I P T I O N  F A C T O R S
PAX6, FOXE3, HSF4, MAF, and PITX3 are examples of 

transcription factors (TFs) that play an important role 
in lens development. PAX6, the paired-box protein, is 
a player in vertebrate eye development and has a vital 
role in the regulation of lens-specific crystallins.36 

FOXE3 is a forkhead-box TF required for morpho-
genesis and differentiation of the anterior segment of 
the eye. Variants in this gene cause anterior segment 
mesenchymal dysgenesis and congenital cataracts. 
Nearly 21 homozygous and heterozygous variants 
have been reported.

Another important gene is PITX3, a member of 
the REIG/PITX family of homeobox TFs.37 To date, 
29 variants in PITX3 have been identified (including 
a hot spot in exon 4, c.640_656dup17bp) as causing 
mainly posterior cataracts and anterior segment dys-
genesis in different ethnicities.38

C Y T O S K E L E T A L  P R O T E I N S
The cytoskeleton of a cell comprises microfilaments, 
microtubules, and intermediate filaments. In the lens, 
beaded filaments, a type of intermediate filament 
comprised of the proteins BFSP1 (filensin) and BFSP2 
(CP49; phakinin), are expressed.39 Several variants in 
BFSP2 lead to sutural opacities and nuclear cataracts 
in association with BFSP1 variants. 

Nance-Horan syndrome (NHS) is also associated 
with abnormalities in the lens cytoskeleton and epi-
thelial cell junctions. A total of 58 sequence variants 
in the gene underlying the XL-dominant NHS have 
been identified. Affected men have dense nuclear 
cataracts and frequently microcornea, whereas het-
erozygous women show sutural cataracts with micro-
cornea, craniofacial dysmorphism, nystagmus, stra-
bismus, and dental anomalies.40,41 

T H E R A P Y ,  F U T U R E  D I R E C T I O N
The timing of the appearance of cataracts, either 
during infancy or at other life stages, depends on 

(FIGURE 2) Cataract-Causing Variants by Gene. A total of 1460 disease-causing variants (novel and recurrent) to date 
are shown in various highly expressed genes.12 These include crystallins, gap junction proteins, membrane proteins, 
and developmental and cytoskeletal proteins in the lens. The remaining 518 variants are found in genes important for 
the normal function of the crystalline lens. (Chart courtesy of Vanita Berry, PhD, Roy A. Quinlan, PhD, and Michel Michaelides) Phd, FRCOphth

VARIANTS IN HIGHLY EXPRESSED GENES IN THE LENS
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of:
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 CRVO in 2 clinical studies (COPERNICUS and GALILEO) and 91 patients following 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 
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.
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REGENERATE trial in the UK includes 30 patients 
with early-stage disease with normal vision and large 
areas of preserved central retina. The study is testing 
the long-term efficacy of the AAV2-REP1 vector in 2 
patient cohorts. The multicenter phase 2 GEMINI trial in 

the US and Europe is evaluating the 
safety and efficacy of treatment and 
includes 15 patients treated bilater-
ally. The phase 3 STAR trial includes 
140 patients with more advanced 
choroideremia who received low or 
high doses or remained untreated; 
the primary end point is the best-
corrected visual acuity (BCVA) at 

1 year, and the secondary end points are the status 
of the functional and structural parameters. 

I N T R A V I T R E A L  D E L I V E R Y
OPTOGENETICS
Retinitis pigmentosa (RP) treatment is being evalu-
ated in 2 studies in which gene therapy is used to 
induce a new function in the cells (optogenetics). 
The idea behind this technology is to transform the 
relatively well-preserved bipolar and mainly retinal 
ganglion cells into photoreceptor cells using a very 
basic photopigment that upon activation can change 
the polarity of the cells, Audo explained. 

Two studies currently are testing the safety and 
efficacy of this approach. In the first, a phase 1/2 
nonrandomized dose-escalation study, Allergan, in 
conjunction with RetroSense Therapeutics, LLC, is 
testing 1 injection of 3 doses of AAV2 vector into 
the vitreous cavity in 21 patients; the vector is over-
expressing a channelrhodopsin that is sensitive to 
a short wavelength of light. The primary outcome 
in this ongoing trial is safety; no results have been 
released.

GenSight Biologics is conducting a second ongoing 
phase 1/2a nonrandomized dose-escalation study of 
1 intravitreal injection the rAAV2.7m8 vector, which 
overexpresses channelrhodopsin in a long wavelength 
of light. Patients wear googles that amplify light to 
increase the sensitivity and the effect of the opsin 
used to transduce the ganglion cells. 

Thus far, no major side effects have been reported 
in either study

.
AON THERAPY
Studies of RP, RP in Usher syndrome, and Leber con-
genital amaurosis (LCA) currently are enrolling pa-
tients in which AON therapy is being evaluated. This 
technology, which specifically targets gene defects, 
uses small RNA molecules that can target a specific 
sequence and hybridize to the messenger RNA (mRNA), 
which results in either masking or silencing of a mu-
tation or modifying the splicing of the mRNA and 
producing an exon skip,4 Audo explained.

Several studies evaluating this technology are ongo-
ing. The trials address the CEP290 deep intronic muta-
tion, which is a common mutation between exons 
26 and 27 that leads to LCA. The mutation produces 
a missplicing of the gene resulting in truncation of 
the protein. The goal of AON therapy is silencing of 
the mutation, thus restoring the splicing and protein.

A phase 1/2, multiple-dose dose-escalation study 
has been completed. The study5 included adult and 
pediatric cohorts treated with low and mid doses. 
The main adverse events included development of 
cataract, cystoid macular edema, and retinal thin-
ning. The investigators reported functional efficacy 
resulting from delivery of the AON with improvement 
in the BCVA, retinal sensitivity, and mobility tests in 
patients with LCA.

The ILLUMINATE study is a phase 2b/3 trial that 
involves multiple sequential injections in 1 eye of 
sepofarsen (ProQR Therapeutics) with the second 
treated after 1 year in patients with LCA. Two doses 
of sepofarsen are being evaluated and compared with 
sham dosing. Recruitment is completed; results are 
not expected until 1 year after the first injection.

Another AON study also conducted by ProQR Ther-
apeutics, the STELLAR study, is evaluating the tech-
nology to treat RP in Usher syndrome by triggering 
USH2A mRNA. Exon 13 is the site of very frequently 
occurring mutations. “With delivery of AON therapy 
QR-421, the idea is to modify the slicing of exon 13 
to cause the exon to be skipped and therefore avoids 
its mutation,” Audo reported.

Using this technology, some functional recovery 
has been reported in a zebrafish model (unpublished 
data). In the ongoing phase 1/2 STELLAR clinical trial 
involving patients with Usher 2a, patients receive 1 
low, mid, or high dose and the results are compared 
to sham treatment. Patient enrollment is completed 
and results are expected at the end of 2021.

Another ongoing study by ProQR Therapeutics 
triggers the most common mutation in the US in 
autosomic-dominant RP and the rhodopsin gene, 
the P23H mutation. The goal is to inactivate this 
mutation responsible for a dominant negative effect.

CRISPR/CAS9
This technology is used to correct the genomic se-
quence. The BRILLIANCE study, conducted by Edi-
tas Medicine and Allergan, is using AV vectors to 
deliver CRISPR to trigger a deep intronic mutation 
on the CEP290 gene. The goal is to correct the mu-
tation by creating a specific double-strand break to 
silence the mutation/correct the mutation. This is the 
first human trial to use CRISP/Cas9 in vivo. “This 
is a very exciting moment,” Audo said. ■
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whether they are due to a harmful sequence vari-
ant or primarily due to accumulated biomolecular 
damage.15 Both can be described as accumulated 
cataractogenic load. ■
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C
orneal collagen crosslinking (CXL)        ap-
pears to be a beneficial therapy that stops 
progression of keratoconus in children, 
according to William J. Johnson, MD, 
an ophthalmologist in Tifton, Georgia.

This is good news because kerato-
conus generally is more aggressive in 

pediatric patients. In addition, he noted, penetrating 
keratoplasties performed in children are associated 
with a guarded prognosis. 

“CXL has provided a mechanism 
to arrest progression and avoid end-
stage disease,” he said. 

However, caveats for CXL include 
the ability to adequately test pedi-
atric patients preoperatively, seda-
tion requirements, and insurance 
coverage barriers.

R E T R O S P E C T I V E 
A N A L Y S I S

Erin D. Stahl, MD, section chief and 
pediatric ophthalmologist at Univer-
sity of Missouri-Kansas City School 
of Medicine and associate profes-
sor of ophthalmology at the Univer-
sity of Kansas School of Medicine, 

joined Johnson in conducting the study at Children’s 
Mercy Hospital in Kansas City, Missouri.

The medical records of the patients who had under-
gone CXL at Children’s Mercy Hospital were reviewed 
retrospectively. CXL was performed in all patients 
using the KXL system (Avedro) with Photrexa ribo-
flavin preparations (Glaukos). 

Following a superficial keratectomy and applica-
tion of topical vitamin B2 every 2 minutes for 30 
minutes, ultraviolet (UV)-A light (365 nm, 3 mW/
cm2) was applied for 30 minutes with vitamin B2 
continuing to be applied every 2 minutes during the 
UV light exposure. In patients whose corneas were 
too thin for endothelial protection despite application 
of hypotonic vitamin B2 to induce corneal edema, 
the UV light was blocked for part of the treatment, 
he explained.

The primary outcomes were the best-corrected 
visual acuity (BCVA), complications, treatment fail-
ure, and length of follow-up; if available, the tomo-
graphic and topographic data also were reviewed. 

R E P R E S E N T A T I V E  C A S E
In 2015, a 13-year-old patient received a diagnosis 
of keratoconus based on retinoscopy reflex and to-
pography and a marked increase in cylinder in the 
left eye (+2.25 x 075). Later that year, the cylinder 
again increased (-7.50+4.00 x 080) and the VA de-
creased to a BCVA of 20/30. In 2017, the patient un-
derwent bilateral CXL; the central corneal thicknesses 
were 439 µm and 478 µm in the right and left eyes,                   
respectively. In 2019, at age 19, the cylinder had sta-
bilized, the myopia in the left eye had decreased, 
and the BCVA was 20/25.

S T U D Y  R E S U L T S
The study included 43 eyes of 27 patients (mean age 
at surgery, 15 years; median follow-up, 328 days). 

“The logarithm of the minimum angle of resolution 
BCVA improved modestly from 0.3 preoperatively to 
0.1 postoperatively,” Johnson said. Due to the small 
sample size, this was not statistically significant.

Postoperatively, many patients were fitted with 
a scleral contact lens, a particularly helpful adjunct 
when trying to provide optical rehabilitation and 
manage often irregular astigmatism in patients with 
keratometry beyond typical contact lens therapeu-
tic ranges. 

The pachymetry and the topographic and tomo-
graphic data remained largely stable overall from 
preoperative to postoperative measurements.

When the investigators evaluated cases with a 
minimum of 6 months of follow-up, 26 eyes were 
included, the median preoperative and postoperative 
BCVA had a similar trend, the pachymetry was sta-
ble, and the topographic/tomographic data improved, 
although not significantly.

C O N S I D E R A T I O N
Johnson emphasized the need to follow the cohort 
over the long term despite the encouraging short-term 
safety and efficacy results. Although the treatment is 
designed to arrest progression of keratoconus, con-
tinued observation is needed, he said.

“The goal is to reach a point where a penetrating 
keratoplasty or even a partial-thickness deep anterior 
lamellar keratoplasty is not necessary at all,” he said. 
“The idea is to shepherd them through their younger 
years, during which time there is a higher risk of cor-
neal transplantation [adverse] effects.”

A secondary outcome in these patients was a deter-
mination of whether CXL provided a safe and effective 
treatment that delayed progression to corneal trans-
plantation and also strengthened the potential future 
graft-host junction to decrease the risk of recurrence 
in any future grafts, Johnson explained.

Johnson pointed out that although shorter proto-
cols may be desirable to decrease anesthetic expo-
sure or operating room utilization, efficiency should 
not override efficacy in these protocol assessments 
going forward. 

Moreover, Johnson believes the safety of the treat-
ment was demonstrated. One surgical complication 
resulted from an aggressive postoperative healing 
response that caused scarring. One episode of hydrops 
was likely progression of the keratoconus, given that 
it was more than a year after the surgery, which may 
occur in a small percentage of patients after CXL.

The short-term results suggested the effectiveness 
of CXL. One patient who lived a distance from the 
surgical center did not have access to a practitioner 
able to fit a scleral contact lens, so they underwent 
a penetrating keratoplasty to facilitate RGP fitting. 

“There may be a need for more penetrating kerato-
plasties or partial-thickness transplants in this cohort 
in the future, but, to date, only 1 has occurred,” 
Johnson said.

C O N C L U S I O N
Johnson pointed out that CXL in a pediatric popu-
lation has been a safe procedure at the institution. 

“Many findings in the FDA-approved CXL studies 
are similar to our current results, including stability, 
modest although nonsignificant BCVA improvement, 
and few complications,” he concluded. “Clinical judg-
ment is a fixture in managing pediatric keratoconus 
and CXL because of the difficulty in obtaining defini-
tive data in this patient population.” ■

Corneal crosslinking outcomes 
look good for pediatric keratoconus 
Observation over the long term is needed to determine treatment efficacy
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Investigators examine the demographic, refractive, PRO data measure
By Lynda Charters; Reviewed by Julie M. Schallhorn, MD

PATIENT-REPORTED OUTCOMES 
(PROS) are critical to an understanding of pa-
tient experience after laser vision correction (LVC). 
How the patient perceives the surgical outcome is just 

as important as the postoperative 
measurement of visual acuity (VA). 

Julie Schallhorn, MD, an associate 
professor of ophthalmology at the 
University of California, San Fran-
cisco, pointed out the need for an 
appropriate way to measure patient 
perceptions given the frequent loss 

to follow-up of the patients who underwent LVC.

T H E  S T U D Y  A N D  R E S U L T S
To shed light on this dilemma, Schallhorn and col-

leagues conducted a retrospective analysis of patients 
who underwent a primary bilateral LASIK or PRK 
procedure with targeted emmetropia between July 
2014 and June 2016. The investigators analyzed the 
demographic, refractive, and PRO data obtained pre-
operatively and at months 1 and 3 postoperatively. 
The goal was to identify factors associated with loss 
to follow-up, patient satisfaction, and completion of 
the PRO measure, she recounted.

Data from about 37,000 patients who underwent 
a primary LVC were included. Of those, about 68% 
completed the PRO measure; the percentage at the 
1-month visit was 54% and there was a 15% loss to 
follow-up, and the numbers at 3 months were 28% 
and 51%. 

Data analysis showed that patients who returned 

for follow-up and completed the PRO measure were 
more likely to be women. In addition, patients who 
underwent a PRK and had higher amounts of pre-
operative ametropia were more likely to return for 
follow-up and complete the PRO measure. When this 
information was combined in a multivariant logistic 
regression model, at month 1, older age (P < .001), 
female gender (P < .001), PRK (P < .001), and higher 
amounts of myopic/hyperopic corrections (P = .003) 
all were associated significantly with completion of 
the PRO measure. 

“All of that is only important if it affects the patient 
satisfaction. If those variables have no effect on patient 
satisfaction, we would not expect them to alter our 
observations, regardless of loss to follow-up,” she said. 

Schallhorn

PHYSICIANS   WILL YOU TAKE THE COVID-19 VACCINE?

19% 
Yes, I’ve 

received my  
first dose

47% 
Yes, I’ve 

received my 
second dose 34% 

No

HAVE YOU BEEN VACCINATED 
FOR COVID-19?

IF YOU HAVE NOT BEEN VACCINATED YET, 
WHY NOT?

I declined to be vaccinated

My vaccination has been scheduled, but 
I have not yet received the first dose

I have not yet been offered the vaccine by 
my employer/health department/etc. 

59%

29%

12%

HOW WOULD YOU ASSESS THE ROLLOUT OF THE COVID-19 VACCINE?

Excellent Good Fair Very poor

Yes  

28%
Not sure  

33%
No  

39%

DO YOU BELIEVE YOUR PATIENTS HAVE ACCURATE 
KNOWLEDGE/INFORMATION ABOUT THE VACCINATION?

6% 27% 39% 28%
Data: from an online poll conducted from February 11 to March 12 by Ophthalmology times®

Continues on page 14 : Vision
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The investigators then conducted an analysis of 
the patient-reported satisfaction in relation to the 
variables predictive of loss to follow-up and comple-
tion of the PRO measure. 

“At 1 month, myopia/hyperopia, gender, age, pro-
cedure, and the postoperative binocular uncorrected 
VA/line below 20/16 all affected the patient satisfac-
tion,” she said. By 3 months, all remained significant 
except for the procedure. 

A  C L O S E R  L O O K
Regarding age, at both months 1 and 3, the older 
patients were more likely to both complete the PRO 
measure and to be dissatisfied with their VA. 

The preoperative manifest spherical equivalent at 

1 month showed no association between the spheri-
cal equivalent and completion of the PRO measure; 
however, at 3 months, patients with higher preop-
erative myopia and hyperopia were more likely to 
complete the PRO measure. 

“Most importantly, the postoperative VA was pre-
dictive of both PRO completion and patient satisfac-
tion,” Schallhorn said. “Patients with worse VA were 
more likely to complete the PRO measure and were 
much less likely to be satisfied with their VA.”

Based on this analysis, she concluded that age, 
gender, preoperative refractive error, and postopera-
tive VA all predict patient-reported satisfaction after 
LASIK and PRK, and all except the last predicted fol-
low-up at 1 and 3 months postoperatively. 

“Among the patients who completed the follow-up 
evaluations, the postoperative vision was strongly 
predictive of patient satisfaction and completion of 
the PRO measure,” she said. 

Schallhorn noted that ophthalmologists cannot 

view PRO measures as a simple outcome of surgery 
and must take a more nuanced view. 

“Patients who undergo surgery have a visual out-
come and factors from both the visual outcome and 
intrinsic factors present preoperatively result in either 
the patients being lost to follow-up or the decision to 
complete their PRO. The PRO data collection is heav-
ily dependent on factors that influence the outcome,” 
she said, adding that she advises caution when ana-
lyzing and interpreting PRO data and understand-
ing this, and hopes to delve deeper into what factors 
comprise patient satisfaction postoperatively and how 
to improve patient outcomes. ■
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Standalone MIGS delivers durable 
IOP control in phakic eyes
no postoperative evidence of inflammatory responses, complications
By Cheryl Guttman Krader, BS Pharm; Reviewed by Florent Aptel, MD, PhD

IMPLANTATION OF 2 trabecular micro-         
bypass stents (iStent Inject; Glaukos) is a safe and 
effective standalone treatment for open-angle glau-
coma that provides long-term reduction of IOP pre-
viously uncontrolled by a single topical medication, 
according to Florent Aptel, MD, PhD.

On behalf of his co-investigators in the MIGS Study 
group, Aptel reported results from 5 years of prospec-
tive follow-up for a series of 57 eyes of 57 patients. 
The data showed that IOP was significantly reduced 
throughout the study period with the majority of 
eyes remaining medication free. The surgery was 
uneventful in all cases, and postoperatively there 
was no evidence of inflammatory responses nor any 
complications such as hypotony, choroidal effusion, 
or hemorrhage.

“The findings from our evaluation of the long-
term performance of the second-generation trabec-
ular microbypass stents show that it constitutes a 
desirable treatment alternative when sufficient IOP 
lowering is not achieved with medical monother-
apy,” noted Aptel, a professor of ophthalmology at 
Grenoble-Alpes University and University Hospital 
in Grenoble, France. “In addition to its efficacy for 
maintaining IOP control, by eliminating or reduc-
ing the need for medications, intervention with this 

MIGS procedure also enables improvement of the 
ocular surface.”

The MIGS device used in the study consists of 2 
biocompatible, medical-grade titanium stents that 
are implanted through the trabecular meshwork into 
Schlemm’s canal in a tissue-sparing ab interno pro-
cedure. “Each stent has 4 outlet lumens and provides 
access to multiple collector channels spanning up to 
6 clock hours,” Aptel said. “Aqueous angiography 
shows that more expansive aqueous flow is estab-
lished immediately after the implantation, and there 
may also be re-establishment of flow through previ-
ously dormant outflow channels.” 

The prospective study enrolled patients who had a 
screening IOP of 18 to 30 mm Hg while on 1 medica-
tion and 22 to 28 mm Hg after medication washout. 
The study participants had a mean age of 65 years 
and all were phakic. 

The majority of patients were being treated with 
a prostaglandin analogue (86%), and the remain-
ing patients were using either a beta blocker or car-
bonic anhydrase inhibitor. Mean baseline cup:disc 
ratio was 0.7 and mean visual field mean deviation 
was -4.9 dB. Mean IOP for the 57 eyes was 19.5 plus 
or minus 1.5 mm Hg at screening and 24.4 plus or 
minus 1.3 mm Hg following the washout. 

The entire cohort of 57 patients completed yearly 
follow-up visits through month 60 at which time 52 
eyes (91%) were medication free. At all yearly visits, 
through month 60, mean IOP was less than or equal 
to 15 mm Hg. At the month 60 visit, mean medication-
free IOP was 12.9 mm Hg, representing a 47% reduc-
tion from the preoperative value after washout IOP.

Analyses of IOP targets showed that IOP at month 
60 was less than or equal to 18 mm Hg in 95% of eyes 
and less than or equal to 15mm Hg in 82% of eyes. 
Compared with the screening IOP, IOP at month 60 
was reduced greater than or equal to 20% in 81% of 
eyes, and 95% of eyes achieved a greater than or equal 
to 20% reduction from the preoperative washout IOP. 
Mean cup:disc ratio and deviation were unchanged. 

The safety review showed that central corneal 
thickness was unchanged. BCVA was 20/40 or bet-
ter in 93% of eyes preoperatively and at month 60. 
Three eyes lost a single line of BCVA that was attrib-
uted to cataract progression in 2 eyes and cataract 
progression and need for trabeculectomy in 1 eye. ■
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R
etina experts gathered virtually for 
the Ophthalmology Times® Viewpoint 
series to discuss the current treat-
ment landscape and latest potential 
treatment strategies for wet age-re-
lated macular degeneration (AMD). 

The panel included moderator 
Charles Wykoff, MD, PhD, Retina Consultants of 
Texas, Houston; and panelists Diana Do, MD, pro-
fessor of ophthalmology and vice chair for clini-
cal affairs at the Byers Eye Institute, Stanford Uni-
versity School of Medicine, Palo Alto, California; 
Mark Breazzano, MD, assistant professor of oph-
thalmology, Wilmer Eye Institute, Johns Hopkins 
University, Baltimore, Maryland; and Sophie Bakri, 
MD, chair and professor of ophthalmology, Mayo 
Clinic, Rochester, Minnesota.

The panelists opened with a discussion of their 
typical patients; that is, over age 55 years and 
mostly symptomatic depending on the stage and 
bilaterality of their AMD. 

For these patients, Breazzano advises use of Age-
Related Eye Disease Study 2 (AREDS2) vitamins 
for patients with intermediate or late AMD because 
of the potential reduced chances of second-eye 
conversion or development of late complications.

The COVID-19 pandemic was identified as having 
a major effect on in-person examinations, result-
ing in delayed treatment and possible visual loss. 
Although telemedicine grew in importance in other 
specialties, it is less valuable for wet AMD and more 
useful for stable retinal diseases, Do explained.

T R E A T M E N T
The most frequently used anti-VEGF drugs are off-
label bevacizumab (Avastin; Genentech Inc.), and 
the FDA-approved products ranibizumab (Lucentis; 
Genentech Inc.) and aflibercept (Eylea; Regeneron 
Pharmaceuticals). 

“Bevacizumab has a high binding affinity for 
VEGF and strong results for treating wet AMD. 
Ranibizumab, a monoclonal fragment approved 
specifically for wet AMD, is similar in efficacy and 
profile for treating AMD to bevacizumab,” Breaz-
zano said. “Aflibercept may provide better visual 
results in certain cases. The drug binds VEGF-A, 
-B and placental growth factor.”

Do noted that evidence gathered over 15 years 

shows the efficacy and safety of these medicines. 
“I wholeheartedly suggest immediate treatment 

if patients have wet AMD,” Do said. 
Bakri said she also recommends injections and 

points out the absence of a good alternative to injec-
tions, with emphasis on visual preservation, pos-
sible visual improvement, and patient adherence.

S A F E T Y
Explaining treatment risks, especially endophthal-
mitis, is important to Breazzano. 

“Although the risk is low, this can be decreased 
by antisepsis of the eye,” he explained. He advises 
instilling artificial tears to quell irritation after treat-
ment. He also encourages patients to not ignore any 
worrisome signs.  

All physicians were concerned with the intraocu-
lar inflammation caused by brolucizumab (Beovu; 
Novartis). 

“During postmarketing surveillance of this drug, 
episodes of intraocular inflammation with retinal 
artery occlusion were reported,” Do said. “This is a 
new adverse effect that the other anti-VEGF agents 
do not have.” 

N E W  A M D  T Y P E
Wykoff mentioned a nonexudative neovascular form 
of AMD, a lesion that grows between Bruch’s mem-
branes and the retinal pigment epithelium. These 
are often characterized by a double-layer sign on 
structural OCT. 

Moreover, OCT angiography (OCTA) can visual-
ize these lesions but there is no associated subreti-
nal or intraretinal fluid, and typically patients are 
asymptomatic. About 10% to 20% of the patients 
with geographic atrophy (GA) and intermediate dry 
AMD may harbor these lesions, which are important 
to identify clinically because there appears to be 
greater risk of development of wet AMD requiring 
treatment compared to eyes without these lesions. 

I M A G I N G
Do and Bakri both pointed out that OCTA can be 
hard to interpret and both rely on fluorescein angi-
ography to diagnosis active wet AMD. 

Bakri related that in some cases it is impossible 
to know whether a lesion is leaking. 

“In select cases when leakage is seen on fluores-

cein but the lesion is not well visualized on OCT, 
I use OCTA because I can noninvasively monitor 
patients,” she said. 

T R E A T M E N T  B U R D E N
Bakri and Breazzano said they prefer to treat and 
extend. Both treat, wait 4 weeks, reinject, and then 
reevaluate patients based on treatment response, 
extending the treatment interval to 6 weeks, for 
example, if sufficient. However, the extent of the 
treat-and-extend regimen depends on the patient, 
with some able to go 16 weeks between injections, 
although these are the minority. 

Do said she uses loading doses to aggressively treat 
choroidal neovascularization (CNV) before treating 
and extending because of the marked VA improve-
ment and reduced retinal thickening during that first 
3 to 6 months of treatment initiation. 

E M E R G I N G  T H E R A P I E S 
For Do, faricimab (Roche), a bispecific molecule 
that inhibits VEGF and angiopoietin-2, is an in-
office treatment. The phase 3 clinical trials re-
sults showed that faricimab was effective, safe, 
and noninferior to aflibercept. Faricimab can be 
dosed every 16 weeks in about 45% of subjects, 
suggesting extended CNV inhibition. 

KSI-301, an intravitreal anti-VEGF agent on an 
antibody biopolymer conjugate platform (Kodiak Sci-
ences), exhibited extended durability in trials. The 
phase 1b data from 121 treatment-naïve patients with 
wet AMD, diabetic macular edema, or retinal vein 
occlusion indicated that two-thirds of patients had 
a 6-month treatment-free interval after receiving 3 
loading doses and 1-year follow-up. 

Bakri said she believes the surgically implanted 
Port Delivery System (Genentech) with ranibizumab 
is promising, with results comparable to monthly 
ranibizumab. A phase 2 trial showed many patients 
had refills after longer than 9 months, and some 
after 15 months. 

The device is under FDA evaluation.
Gene therapy treatments RGx-314 (REGENXBIO) 

and ADVM-022 (Adverum Biotechnologies) may pos-
itively affect retina practices. The 1-year data from 
the RGX-314 phase 2/d and 3 clinical trials showed 
that most patients were injection free. 

Wet AMD: Current treatments 
and emerging therapies
Experts discuss durability of action and atrophy inhibitor among primary treatment goals
By Lynda Charters; Reviewed by Charles Wykoff, MD; Mark Breazzano, MD; and Diana Do, MD
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Study confirms efficacy of uveitis treatment
Dexamethasone implant is key to treating non-infectious posterior segment uveitis
By Cheryl Guttman Krader, BS Pharm; Reviewed by Bahram Bodaghi, MD, PhD

FINDINGS IN LOUVRE 2, a French post-
marketing, prospective, observational study, confirm 
the real-world efficacy of the dexamethasone 0.7 mg 
intravitreal implant (Ozurdex, Allergan) for treating 
relatively long-standing non-infectious posterior seg-
ment uveitis. 

The findings also provide insight 
into the characteristics of patients 
ophthalmologists choose for treat-
ment with the sustained-release 
corticosteroid implant, according 
to Bahram Bodaghi, MD, PhD. “Non-
infectious posterior segment uveitis 
[NIPU] is the least common form 

of uveitis, yet it is the most vision-threatening form,” 
he said. “In addition to its potential to cause sudden/
severe vision loss, it can be associated with painful 
symptoms. Because of its sequelae, NIPU can lead to 
a marked decrease in quality of life.”

Bodaghi noted that in this cohort of patients seen 
in routine clinical practice, consisting mostly of indi-
viduals previously treated for uveitis for an average of 
5 years, the intravitreal dexamethasone implant main-
tained its functional and anatomic efficacy. Bodaghi 
is professor and chairman of the Department of Oph-
thalmology at Sorbonne University in Paris and an 
investigator in the LOUVRE 2 study (NCT02951975).

“In addition, the tolerability of the steroid implant 
treatment was consistent with what has been reported 
in the literature,” Bodaghi said. 

“With its approval in July 2010, the dexamethasone 
intravitreal implant became the first specialized treat-
ment for NIPU in Europe,” he explained. “Thereafter, 

the prospective, multicenter, observational LOUVRE 
2 study was implemented in France to evaluate the 
real-world efficacy, safety, and use of the implant in 
patients affected by NIPU.”

The study enrolled consecutively presenting patients 
with inflammation of the posterior ocular segment due 
to NIPU. Twenty randomly selected injection centers 
participated in the study. Both treatment-naïve and 
previously treated patients were eligible for enrollment. 

Patients who were treated with the dexamethasone 
implant on study entry could be retreated with the 
implant and/or alternative therapies during follow-up. 
According to the protocol, outcomes would be ana-
lyzed using data from visits at months 2, 6, and 18 
after patient enrollment. A batch recall of the implant 
at the end of 2018 led to early termination of the study, 
and only a few patients reached the month 18 visit.

Efficacy assessments included changes in best cor-
rected visual acuity (BCVA) and central retinal thick-
ness (CRT). Safety evaluations reviewed AE reports. 

Baseline data were available for 241 patients, includ-
ing 97 who were treated with the dexamethasone 
implant at study entry. The patients who were treated 
with dexamethasone had on average a 5-year his-
tory of NIPU, and 80% had received prior treatment.  

Compared with the group of 144 patients that did 
not receive the implant, those treated who received 
the dexamethasone implant were 7.9 years older on 
average and had a thicker mean CRT (mean differ-
ence 91.2 µm). In addition, the group treated with the 
dexamethasone implant included greater proportions 
of patients with cataract (20.0% difference), macular 
edema (26.2% difference), and inflammation-associ-

ated pathology (8.8% difference). 
Half the patients treated with the dexamethasone 

implant at entry into LOUVRE 2 were not retreated at 
month 6, mainly because they had sufficient improve-
ment of their disease state. 

The proportion of dexamethasone-treated patients 
achieving a greater than or equal to 15-letter gain in 
BCVA from baseline was 25% at month 2 and 19.4% 
at month 6. Mean improvement from baseline BCVA 
was 6.2 letters at 2 months and 4.3 letters at 6 months. 
Central retinal dryness was maintained at months 2 
and 6 with mean decreases from baseline of 27.4 and 
18.5 μm, respectively.  

The observed functional gains are clinically rele-
vant and were achieved despite prior treatment with 
the dexamethasone implant in 55.7% of the patients 
followed prospectively. 

6g“These findings substantiate the efficacy of the 
dexamethasone implant for improving visual func-
tion among patients with NIPU in seen the clinical 
setting,” Bodaghi said. 

The most frequently reported AE occurring in patients 
treated with the dexamethasone implant was transient 
ocular hypertension, which occurred at a rate of 6.9%. 
“This finding is similar to the experience reported 
with the dexamethasone implant in prior prospective 
and retrospective studies,” Bodaghi concluded. ■

BAHRAM BODAGHI, MD, PHD 
e: Bahram.bodaghi@aphp.fr
Bodaghi is a consultant for Allergan, an AbbVie company; Alimera; Horus Pharma;  
Novartis and Santen. 

Bodaghi

ADVM-022 involves 1 intravitreal injection. The 
1-year results showed that 1 cohort needed no res-
cue injections, he noted.

Wykoff mentioned OPT-302 (Opthea), which inhib-
its VEGF-C, VEGF-D, and VEGF-A with concurrent 
ranibizumab or aflibercept administration. A phase 
2 trial reported superior visual outcomes compared 
to ranibizumab monotherapy. A global phase 3 pro-
gram will start enrollment shortly.

Do mentioned the tyrosine kinase inhibitors (TKI) 
axitinib (Clearside Biomedical), a suprachoroidal injec-

tion with possible beneficial effects and long action; 
sunitinib (Graybug Vision), an every-6-month intra-
vitreal injection; and vorolanib (EyePoint Pharma-
ceuticals), a sustained-delivery TKI.

Wykoff said release of phase 3 data from a study 
of pegcetacoplan (Apellis), a C3 cleavage inhibitor, is 
expected in the second half of 2021. This molecule is 
being studied for its potential to slow GA progression 
and if approved, would be the first therapy for GA.

U N M E T  R E T I N A L  N E E D S
These include treatment efficiency and decreased 
treatment burden, atrophy and fibrosis addressed with 
regenerative therapies, identification of upstream/
downstream factors that cause atrophy, and drugs 
with increased duration of action. ■

THERAPIES
( Continued from page 16 )
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T
he introduction of new classes of antibiotics during 
the 1950s,  1960s, and 1970s was considered to herald 
victory in the war against bacterial infections. How-
ever, the optimism proved premature, as a subsequent 
drought in new drug development accompanied by 
rapid development of bacterial resistance to existing 

agents created challenges for treatment success.

When it comes to ophthalmology, the situ-
ation is even worse, said Sonal S. Tuli, MD, 
MEd, professor and chair of the Depart-
ment of Ophthalmology at the University of 
Florida College of Medicine in Gainesville.

“There are only a limited number of 
commercially available topical antibiot-

ics, and natamycin ophthalmic suspension, 
5% (Natacyn) is the only commercially 
available antifungal agent for ophthalmic 
use,” she said. “Thus, there is a very great 
need for new ocular antimicrobials, and 
hopefully we will see more activity in this 
area in the near future.”

C U R R E N T  L A N D S C A P E
Antibiotic resistance among ocular patho-
gens is particularly problematic for treating 
infections caused by methicillin-resistant 
Staphylococcus aureus (MRSA). For exam-
ple, recent data show that over 90% of 
MRSA strains are resistant to erythromy-
cin, which is used extensively to treat oc-
ular infections. Although MRSA is almost 
globally sensitive to trimethoprim, the an-
tibiotic, unfortunately, has bacteriostatic 
rather than bactericidal activity, Tuli said. 

Emergence of antibiotic resistance among 
gram-negative ocular pathogens is also a 
concern. Although resistance rates among 
gram-negative bacteria are generally lower 
than for MRSA, the resistant gram-negative 
pathogens are not only resistant to mul-

ADVANCES IN
Special Report   ) INFECTION CONTROL

(FIGURE 1) A skin and soft tissue ulcer is shown.   
(FIGURE 2) An intrastromal injection.  
(Photos courtesy of Sonal S. Tuli, MD, MEd)

STRATEGIES TO ADDRESS 
CHALLENGING OCULAR INFECTIONS

Delivering existing therapeutics through alternative routes may offer option
By Cheryl Guttman Krader, BS Pharm; Reviewed by Sonal S. Tuli, MD, MEd

take-home
 ◗ Commercially available 

options for treating ocular 
infections are limited 
as is the utility of many 
available agents because 
of microbial resistance 
or safety concerns. 
Treatment selection based 
on knowledge of the 
antimicrobial spectrum 
of available medications 
and compounding of 
systemic medications                    
helps to address 
therapeutic challenges.
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tiple antibiotics, but some are also extremely drug 
resistant or even pandrug resistant, according to Tuli.

“Gram-negative bacteria are still very sensitive to 
polymyxin B, and that makes topical polymyxin B 
sulfate-trimethoprim (Polytrim) an excellent topical 
option to use for infection prophylaxis, even if it is 
not a medication of choice for treatment,” she added.

A D D R E S S I N G  R E S I S T A N C E
Although no new classes of ocular antibiotics or anti-
fungals have been introduced for many years, newer 
variations of existing classes and repurposed systemic 
medications are helping to meet therapeutic needs. 

Besifloxacin ophthalmic suspension, 0.6% (Besiv-
ance), which is commercially available for ophthalmic 
use, represents the newest generation of ophthalmic 
fluoroquinolones and has not been used systemically. 

Therefore, in theory, development of 
bacterial resistance to besifloxacin is 
less likely to occur, and in vitro data 
show that besifloxacin provides bet-
ter coverage of various gram-negative 
and gram-positive bacteria relative 
to older fluoroquinolones. 

In addition to traditional com-
pounded topical medications such as fortified tobra-
mycin, vancomycin, and the various cephalosporins, 
newer systemic antibiotics being compounded for topi-
cal use to treat resistant infections include linezolid 
(Zyvox) for vancomycin-resistant Enterococcus and 
MRSA, colistin for multidrug-resistant Pseudomonas 
infections, and imipenem for Nocardia.

Regarding antifungals, the introduction of vori-
conazole early in the 21st century generated excite-
ment because it represented a less-toxic alternative to 
amphotericin B. However, voriconazole still has sig-
nificant adverse effects when used systemically, and 
the topical formulation is less effective than natamy-
cin for treating Fusarium infections, Tuli said. 

Other newer antifungals being used for ocular infec-
tion include the echinocandins; caspofungin, 0.5%; and 
micafungin, 0.1%. These agents have shown good effi-
cacy against resistant Candida and Aspergillus species, 
but they are also minimally effective against Fusar-
ium and other filamentous fungi, according to Tuli.

For treatment of amoebic infections, there are reports 
describing the use of oral miltefosine (Impavido) for 
Acanthamoeba keratitis. Miltefosine was approved 
in the United States for treatment of leishmaniasis 
in 2014.

O T H E R  A L T E R N A T I V E S
Antiseptics (ie, chlorhexidine and povidone-iodine) 
are bactericidal agents that are agnostic to bacterial 
sensitivity or resistance to traditional antibiotics be-
cause they act by destroying cell walls and intracel-
lular contents. By virtue of their mechanism of ac-
tion, however, they are also toxic to normal ocular 
surface cells. Furthermore, antiseptic agents are less 
effective for eradicating fungal organisms, although 
they can have a role as an adjunct for treating diffi-
cult fungal infections, Tuli said.

In the absence of new medications to treat chal-
lenging infections, there has been interest in deliver-

ing existing agents via alternative routes that could 
improve their bioavailability. Intrastromal injec-
tion of antifungal agents, usually amphotericin B 
or voriconazole, is representative of this strategy.

“Typically, we use a 30-gauge or 32-gauge needle 
to make several intrastromal blebs surrounding the 
ulcer,” Tuli concluded. “This approach has been effec-

tive for treating deeper, difficult-to-treat infections.”■

SONAL S. TULI, MD, MED 
e: stuli@ufl.edu
This article is based on a presentation given by Tuli at the American Academy of Ophthal-
mology’s 2020 virtual annual meeting. Tuli has no relevant financial interests to disclose.
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Physician shines spotlight on mass distribution 
of azithromycin for trachoma control
Investigators find increased treatment regimen is effective and long-lasting for patients
By Cheryl Guttman Krader, BS Pharm; Reviewed by Thuy Doan, MD, PhD

THE POTENTIAL MECHANISMS by 
which mass distribution of azithromycin improves 
health and childhood mortality and its effects on both 
human microbiomes and antimicrobial resistance 
were discussed recently by Thuy Doan, MD, PhD.

“As of 2020, approximately 1 billion doses of 
azithromycin [have been] distributed worldwide 
for trachoma elimination,” Doan said. “It is now 
proven that mass distribution of azithromycin to 
preschool children improves childhood mortality 
[rates]. Furthermore, azithromycin is one of the most-
prescribed oral antibiotics in the United States, and 
it was the No. 1 prescribed antibiotic worldwide to 
patients with SARS-CoV-2 [severe acute respiratory 
syndrome coronavirus 2] infection at one point dur-
ing the pandemic.” 

Doan is director of the Ralph and Sophie Heintz 
Laboratory, Francis I. Proctor Foundation, at the Uni-
versity of California, San Francisco. 

Doan pointed out that the effects of mass distri-
bution of azithromycin are long-lasting. 

“In a series of studies, we have shown that mass 
drug distribution affects the microbiomes of the ocu-
lar surface, nasopharynx, and gut,” Doan said. “It 
decreases the pathogen load in the gut, particularly 
Campylobacter species, and the alpha and beta coro-
naviruses in the nasopharynx.” 

Doan noted that azithromycin alters the structure 
of the ocular surface microbiome and the bacterial 
community diversity of the ocular surface. 

“Not surprisingly, we found that mass distribu-
tion of azithromycin for 2 years increases macrolide 
resistance determinants in the gut, but it does not 
affect the resistance determinants of other classes 
of antibiotics in the gut,” Doan said. 

B E N E F I T S  A N D  R I S K S
The first evidence that mass distribution of oral 
azithromycin in a trachoma-endemic area reduced 
mortality in children came from a randomized study 
conducted in Ethiopia led by Thomas M. Lietman, 
MD. The benefit was confirmed in the MORDOR 
study, which was a larger scale investigation run by 
the Proctor Foundation, sponsored by the Bill and 
Melinda Gates Foundation. It involved communi-
ties in 3 sub-Saharan African countries.

According to Doan, the reduction in childhood 
mortality with mass azithromycin treatment could 
be partly attributed to the antimicrobial activity of 
the antibiotic, which led to reduced rates of malaria, 

dysentery, meningitis, and pneumonia. 
Studies of the effects of mass distribution of 

azithromycin on the human microbi-
ome were undertaken after analyses of 
conjunctival, nasopharyngeal, and rec-
tal swabs from a subgroup of children in 
the MORDOR study identified microbi-
ome changes. The analyses focused on 
the top 15 genera of bacteria in the gut 
identified by RNA deep sequencing and 
evaluated changes after 4 biannual dis-
tributions of azithromycin and placebo. 

The results showed no difference in 
Campylobacter load at baseline between 
treatment arms, but there was a reduc-
tion in Campylobacter at the genus level 
in the gut microbiome of children treated 
with azithromycin at 24 months. In addi-
tion, at the species level, C upsaliensis 
was significantly more abundant in the 
control group compared with children 
who received azithromycin. The find-
ings were replicated in an individual ran-
domized controlled study conducted in 
another sub-Saharan country. 

“These results make sense because we know 
Campylobacter infections could potentially result 
in mortality by causing dysentery and malnutri-
tion,” Doan said. “Taken together, they suggest that 
Campylobacter spp likely play an important role in 
childhood health in sub-Saharan Africa.”

The investigators also evaluated the role of viral 
infections in childhood mortality by using RNA 
deep sequencing to interrogate the nasopharyn-
geal virome.

“In this study we were surprised to find a relative 
reduction in coronavirus both at the genus level and 
also at the species level in villages [where individu-
als] were treated with azithromycin,” Doan noted. 

“The significance of these findings escaped us 
until the beginning of 2020 when we started to hear 
about outbreaks of respiratory distress syndrome 
in China that were associated with a novel corona-
virus now known as SARS-CoV-2.”

The coronaviruses isolated from the African chil-
dren belong to the same genus as SARS-CoV-2 and 
are known human pathogens reported to cause respi-
ratory tract infection, meningitis, and gastroenteri-
tis in children.

“These particular viruses generally cause self-lim-

iting diseases, although deaths have been reported in 
children and immunocompromised patients,” Doan 

said. “Although we do not know if clini-
cal severity depends on viral load and 
our study was not designed to study the 
effect of the virus in childhood mortality, 
we do know that treatment with azithro-
mycin was associated with a reduction 
in coronavirus levels. The change in the 
virome is intriguing, as we do not expect 
antibiotics to affect viruses. This may 
be a unique property of azithromycin.”

Evaluation of the biospecimens from 
conjunctival swabs showed that azithro-
mycin treatment also altered the struc-
ture of the ocular surface microbiome, at 
least at the community level, Doan said.

Comparisons between the placebo- and 
azithromycin-treated children showed 
that the density distribution of the ocu-
lar surface microbiome was similar at 
baseline in the 2 groups but differed 
significantly after 24 months of treat-
ment because of increased diversity in 
the azithromycin group.

“Generally, we associate an increase in diversity 
with health, whereas a decrease in diversity is asso-
ciated with disease,” Doan said.

P R O B I N G  A N T I B I O T I C  R E S I S T A N C E
Accompanying the practice of mass antibiotic distri-
bution is the concern that it will promote selection 
of bacteria resistant to the specific class of antibi-
otic and to other classes. This issue was addressed 
by evaluating resistance gene expression of Strepto-
coccus pneumoniae isolated from the nasopharynx 
and of gut bacteria sequences from rectal swabs. 

Focusing on the results for the gut, Doan reported 
that after 4 biannual distributions, the prevalence of 
macrolide resistance gene expression was increased 
significantly among children residing in villages who 
received azithromycin compared with placebo. How-
ever, coresistance of other classes of antibiotics was 
not detected. ■

THUY DOAN, MD, PHD
e: thuy.doan@ucsf.edu
Doan delivered the Jones/Smolin Lecture at the American Academy of Ophthalmology’s 
virtual 2020 annual meeting. Doan has no relevant financial interests to disclose.
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A 
dual approach to managing uveitis 
with simultaneous evaluations by 
ophthalmologists and rheumatolo-
gists resulted in improvements in 
visual acuity (VA) after 6 months 
and favorable improvements in oral 
steroid needs and adherence to ste-

roid-sparing immunomodulatory therapy (IMT), 
according to Samantha Habhab, MD, a resident 
in ophthalmology at Kresge Eye Institute, Wayne 
State University School of Medicine, Detroit.

Uveitis is managed medically 
with topical and systemic steroids 
and steroid-sparing IMT, but these 
patients require a multidisciplinary 
approach with both an ophthalmol-
ogist and rheumatologist to moni-
tor systemic disease activity and 
tolerance to systemic therapy. A 
concern with this separate manage-

ment approach is the frequent evaluations required, 
which often result in poor communication between 
providers and poor patient follow-up.  

The Kresge Eye Institute took a step forward in 
the management of this patient population with the 
establishment in July 2018 of an outpatient combined 
ophthalmology/rheumatology uveitis clinic under the 
leadership of Xihui Lin, MD, and Ilyes Benchaala, 
MD, which is perhaps one of the first such clinics in 
the country. Lin is an ophthalmologist and Benchaala 
is a rheumatologist at Kresge Eye Institute.

Habhab and associates conducted a retrospective 
cohort study to evaluate the 6-month outcomes using 
the combined clinic scenario. The primary outcomes 
were the best-corrected visual acuity 
(BCVA), level of inflammation, and 
achievement of target-dose steroid 
therapy and IMT. 

Patients with uveitis were included 
who had been evaluated 6 months 
before the initial visit to the com-
bined uveitis clinic and then com-
pared with 6 months after the ini-
tial combined clinic visit. The tar-
geted dose of steroid use was 7.5 mg/
day or lower; the targeted doses of 
IMT were methotrexate more than 
15 mg/week, mycophenolate mofetil 

(CellCept; Genentech) exceeding 2 g daily, aza-
thioprine exceeding 150 mg daily, and all other 
IMT at any dose. 

F I N D I N G S
Eighty-five patients (64.6% women; average age, 52.7 
years) were included in the study. The uveitis types 
were panuveitis in 47.1%, anterior uveitis in 22.4%, 
posterior uveitis in 18.8%, scleritis in 8.2%, and in-
termediate uveitis in 3.5%. Most cases (37.5%) were 
idiopathic. Sarcoidosis and rheumatoid arthritis were 
associated with the highest prevalence of noninfec-
tious uveitis in 16.5% and 12.9% of cases, respec-
tively, followed by fewer cases of human leukocyte 
antigen B27, multiple sclerosis, Vogt-Koyanagi-Harada 
disease, systemic lupus erythematosus, juvenile  id-
iopathic arthritis, and Behçet disease. Tuberculosis 
(5.9%) and syphilis and toxoplasmosis (3.5% each) 
were associated with infectious uveitis. Habhab re-
ported that the VA improved significantly (P = .002) 
from 0.61 logMAR before the combined clinic was 
established to 0.50 logMAR at 6 months after man-
agement in the combined uveitis clinic. 

The investigators observed a decreasing non-
significant trend in anterior chamber cells from 6 
months before to 6 months after combined clinic 
establishment. Anterior chamber flare showed a 
significant (P = .0002) decline from 0.57 to 0.23 
at the later time point. The degree of vitreous haze 
remained stable, with a slight nonsignificant trend 
toward increased haze at the later time point.

The use of oral steroids decreased significantly 
(P = .008) from 77.5% to 59.5% following com-
bined clinic establishment. The rate of use of IMT 

increased from 38.6% to 55.2% at 
the later date. 

The use of steroids at a daily 
dose of 7.5 mg or less increased to 
79.1% of patients; the use of IMT 
also increased to 87.5% of patients 
at the targeted dose.

“Our data showed that the estab-
lishment of a combined uveitis clinic 
led to significant improvement in VA 
after 6 months and favorable improve-
ments in oral steroid requirements and 
steroid-sparing therapy adherence,” 
Habhab said. “Aside from anterior 

chamber flare, the level of inflammation did not 
appear to change significantly when we compared 
the 6-month data before the clinic was established 
with that 6 months after the clinic was established.”

Habhab concluded that the study highlighted the 
benefits of collaborative, simultaneous care between 
ophthalmologists and rheumatologists and the poten-
tial for improved outcomes in patients with uveitis. 

“Future directions include a longer follow-up period, 
which would allow better assessment of outcome 
after a longer duration of therapy,” she said. ■

Results from ophthalmology/
rheumatology clinic treating uveitis
Patients frequently require a multidisciplinary approach
By Lynda Charters; Reviewed by Samantha Habhab, MD; and Xihui Lin, MD

SAMANTHA HABHAB, MD
e: shabhab@med.wayne.edu
This article is adapted from Habhab’s presentation at the American Academy of 
Ophthalmology’s 2020 virtual annual meeting. She has no financial interest in this 
subject matter. 

 ◗ Investigators found 
that a combined 
uveitis clinic led 
to significant 
improvement in VA 
after 6 months as 
well as improved oral 
steroid requirements 
and steroid-sparing 
therapy adherence. 
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Preferred practice pattern 
guidelines help identify POAG 
but are not always followed 
Investigators determine that patient rates of adherence with gonioscopy are low 
By Lynda Charters; Reviewed by Ali A. Al-Rajhi, PhD, MPH

THE AMERICAN ACADEMY of Ophthal-
mology (AAO) developed Preferred Practice Pattern 
guidelines (PPPs) to help ophthalmologists not spe-

cialized to identify primary open-
angle glaucoma (POAG). The POAG 
PPP recommends a gonioscopy be 
performed periodically to document 
the status of the angle to facilitate 
the documentation of POAG. 

However, a check of the adher-
ence with this recommendation 
indicated that most patients have 

not had a gonioscopy and that more than 25% of 
those who did not were likely to have an IOP that 
was higher than those who did undergo a gonios-
copy, according to Ali A. Al-Rajhi, PhD, MPH, man-
ager of guidelines and policy at the American Acad-
emy of Ophthalmology in San Francisco, California.

If left unchecked, POAG can result in loss of the 
optic nerve rim and retinal nerve fiber layer with 
associated visual field defects. Risk factors include,  

but are not limited to, older age, Black/African race, 
Latino/Hispanic ethnicity, and elevated IOP. 

“It is one thing to publish evidence recommenda-
tions, but it is another to measure compliance with 
the recommendations,” Al-Rajhi said.

Al-Rajhi pointed out that there are limited epi-
demiologic data regarding assessment of the demo-
graphic characteristics of patients with POAG who 
did and did not adhere to the POAG PPP’s gonios-
copy recommendation. 

S H E D D I N G  L I G H T  O N 
P A T I E N T  A D H E R E N C E

Al-Rajhi and his colleagues set out to determine 
the adherence rate and characteristics of patients 
with POAG who were adherent in a retrospective 
cohort study. They theorized that most patients 
were nonadherent.

The investigators used the extensive AAO IRIS 
(Intelligent Research in Sight) Registry for the study. 
The goal was to identify patients adherent to goni-

oscopy during the study period from January 1, 
2013, to December 31, 2018, and to evaluate IOP 
outcomes 12 months after POAG was diagnosed. 

The patients were defined as gonioscopy adherent 
if they underwent a gonioscopy within 12 months 
of the initial diagnosis of POAG. 

The results showed that of the 1,967,087 patients 
with POAG, 414,489 (21%) underwent a gonioscopy 
within 1 year after diagnosis; 54% of women and 
46% of men were adherent. The average time to 
gonioscopy was about 59 days. 

Younger patients and Asian, Black/Asian and 
Latino/Hispanic patients were significantly more 
likely to undergo a gonioscopy compared with Cau-
casian patients (P < .0001 for all comparisons), 
Al-Rajhi said.

Assessment of IOP, specifically 18 mm Hg or 
lower and higher than 18 mm Hg following the 
POAG diagnosis, showed that Asian and Latino/
Hispanic patients were significantly (P < .001 for 
both comparisons) less likely to have an IOP exceed-
ing 18 mm Hg at 12 months compared with His-
panic patients. 

In addition, those patients with a baseline IOP 
over 18 mm Hg who did not have a gonioscopy 
were more likely to have an IOP over 18 mm Hg 
at 12 months (P < .001 for both comparisons). 

More than three-quarters (79%) of the study 
patients did not undergo a gonioscopy within 12 
months of the earliest diagnosis of POAG and were 
26% more likely to have an IOP that was higher 
compared with those who did have a gonioscopy at 
12 months. The factors that were associated with 
adherence with gonioscopy were younger age and 
Asian, Black/African, and Latino/Hispanic ethnic-
ity. Lower IOPs were associated with Asian and 
Latino/Hispanic ethnicity, Al-Rajhi concluded. 

Ophthalmologists and the public are invited to 
access, at no cost, PPPs for this and other ocular 
diseases at AAO.org/ppp. ■

ALI AL-RAJHI, PHD, MPH
e: alrajhi@stanford.edu
This article is adapted from Al-Rajhi’s presentation at the American Academy of 
Ophthalmology’s 2020 virtual annual meeting. Al-Rajhi has no financial interest in this 
subject matter.

Al-Rajhi

RESULTS: DEMOGRAPHICS
Adult sample population
» 1.97 million POAG patients (56% 

female, 44% male)
· 414,489 of patients (21%) 

vs. 1.56 million (79%) had a 
gonioscopy within 12 months of 
earliest POAG diagnosis
- Gonioscopy adherent: 54% 

female, 46% male
- Mean age: 69.3 ± 12.2 years

Adherence by age and  
ethnoracial Groups
» Younger aged patient groups 

more likely to receive a 
gonioscopy  
(OR 1.33, p < 0.0001) 

» Asian, Black/African race, and 
Latino/Hispanic patients (versus 
White patients) were more likely 
to receive a gonioscopy (ORs 
1.26-1.35, p’s<0.0001)

(Data courtesy of Ali A. Al-Rajhi, PhD, MPH)

Adherent

GONIOSCOPY ADHERENCE (%) BY AGE GROUP

Nonadherent

80+ yr

70-79 yrs

60-69 yrs

50-59 yrs

Below 50 yrs

20.8%
27.2%

31.7%

25.7%

10.7%
4.7%

30.4%29.5%

13.4%

6%

Adherent

GONIOSCOPY ADHERENCE (%) BY ETHNORACIAL GROUP

Nonadherent

White

Black

Latino/Hispanic

Asian

Other

Unknown

3.2%
1.1%

56.6% 62.7%14.1%

7.8%

11.1%

17.8%

8.7%

11.4%
4.1%

1.4%
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T
he prevalence of cataract in American adults 40 
and older is rising, from 24.4 million in 2010 to 
an anticipated 38.7 million in 2030.1 Howev-
er, in high-income areas of North America, 

recent decades have seen a decrease in the prevalence of 
cataract as the cause of mild to severe visual impairment, 
falling from 21.1% of cases in 1990 to 13% in 2010.2 Here 
are 3 things you should know about the most common 
surgical procedure, cataract removal surgery.3

1 A variety of preoperative 
assessments help plan the 
procedure.

Routine nonophthalmic medical testing 
before cataract surgery is a common practice, although 
such testing has not been shown to reduce intraoperative 
complications.4 However, preoperative ophthalmic eval-
uation is key for planning the procedure and establishing 
patient expectations. Several ocular characteristics—such 
as small, hyperopic eyes, corneal scarring or opacities, 
small pupils, or floppy iris syndrome—can increase the 
difficulty of the procedure or the risk of intraoperative 
complications.3

Assessing the impact of cataract on patients’ quality 
of life using a questionnaire such as the Visual Function 
Index-8R, and testing for glare and contrast sensitivity, 
can provide useful information beyond patients’ visual 
acuity.4 In patients who may have other ocular condi-
tions, such as macular disease or glaucoma, that could 
limit the benefit of cataract surgery, the use of a potential 
acuity meter device, illuminated near card, or dilated 
near-pinhole acuity test can assess their visual potential. 
Optical coherence tomography (OCT) may be useful in 
evaluating patients with other contributors to vision loss 
or a higher risk of pseudophakic macular edema.4

In addition, OCT imaging acquired during biome-
try has been shown to provide lens density values that 
correlate well with other measures, which can inform 
the clinician about the visual significance of cataracts.4 
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Things You Should Know About  
Cataract Surgery3

Necessary preop 
assessment measures 
can include:
· Impact of cataracts  

on patient QoL
· Ocular comorbidities  

that may affect outcomes
· Lens density
· Placido topography
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1  Which of the following examinations is least likely to result in improved postoperative outcomes in patients undergoing cataract surgery? 

A. Identifying density of cataract
B. Performing routine nonophthalmic physical evaluation

C. Measuring the axial length and corneal curvature values of the eye  
D. Optical coherence tomography in patients with ophthalmic 

comorbidities

2  Which of the following is a true statement regarding femtosecond laser-assisted cataract surgery (FLACS)?

A. Visual acuity outcomes are typically similar with FLACS and 
conventional surgery

B.	 Complications	are	significantly	more	common	with	conventional	
surgery than with FLACS 

C.	 Patient	characteristics	rarely	present	FLACS	docking	difficulties
D. The use of FLACS prevents short-term increase in intraocular 

pressure  

3 	 A	67-year-old	female	patient	with	myopic	shift	in	recent	years	and	difficulty	with	night	driving	presents	for	cataract	surgery	evaluation.	Her	medical	history	
includes	type	2	diabetes	of	13	years’	duration	and	nonproliferative	diabetic	retinopathy.	When	counseling	the	patient	about	her	potential	risk	of	complications	
from cataract removal surgery, which of the following is the most accurate description of her risks?

A. The patient has no increased risk of posterior capsular rupture or 
cystoid macular edema

B. The patient has higher risk of acute endophthalmitis  

C. The patient has ~60% higher risk of posterior capsular rupture and 
more than 6 times higher risk of cystoid macular edema

D. The patient’s diabetic retinopathy will not reduce her chance of 
attaining 20/40 visual acuity after the surgery
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Placido topography, the most common type of topog-
raphy technique, is particularly useful preoperatively in 
cases using more advanced intraocular lenses (IOLs), 
such as toric or multifocal IOLs, and for identifying an-
terior corneal disease.5 Because this assessment requires 
tear layer reflection, ocular surface issues can affect the 
accuracy of measurements.

2 Diabetic retinopathy and 
other factors raise risk of 
complications

Posterior capsular rupture, with or 
without vitreous loss, is the most common complica-
tion of phacoemulsification cataract surgery.3 Factors 
that increase the odds of rupture include a brunescent 
or white cataract (adjusted odds ratio [AOR], 2.99), 
pseudoexfoliation syndrome or phacodonesis (AOR, 
2.92), lack of perioperative fundus view (AOR, 2.46),  
and diabetic retinopathy (AOR, 1.63).

Studies have found up to a 3.3% prevalence of 
postoperative cystoid macular edema and up to 2.6% 

prevalence of raised intraocular pressure (IOP), and 
data from the American Academy of Ophthalmology 
(AAO) Intelligent Research in Sight (IRIS) registry found 
acute-onset postoperative endophthalmitis in 0.04% of 
US cataract surgeries from 2013 to 2017.3,6 Risk fac-
tors for pseudophakic cystoid macular edema include 
diabetic retinopathy (relative risk [RR], 6.2), epiretinal 
membrane (RR, 5.6), retinal vein occlusion (RR, 4.5), 
prior repair of retinal detachment (RR, 3.9), uveitis (RR, 
2.9), and posterior capsular tear (RR, 2.6).3 Risk factors 

for acute endophthalmitis 
in the IRIS study included 
younger age and cataract re-
moval combined with other 
ophthalmic procedures.6

The AAO recom-
mends follow-up within 
24 hours of surgery for 
patients who are func-
tionally monocular, or 
who have intraopera-
tive complications or a 

high risk of immediate 

postoperative issues such as a spike in IOP.7 Follow-up 
within 48 hours is appropriate following small-incision 
surgery for patients who do not have a high risk or signs 
or symptoms of possible complications.

3 Laser surgery, phaco offer 
similar visual acuity 
outcomes 

Phacoemulsification, developed in 1967, 
is the most common technique for cataract extraction 
in the United States.3,8,9 Following initial interest in fem-
tosecond laser-assisted cataract surgery (FLACS) after 
United States Food and Drug Administration approval in 
2010, the adoption of this approach has leveled off.9,10

FLACS was developed with the goal of providing im-
proved outcomes and lower complication rates through 
greater precision and automation.10 However, several 
recent reviews have reported similar rates of visual acuity 
and most refractive outcomes, as well as overall compli-
cations, compared with conventional cataract surgery.10-12  

Potential advantages of FLACS include automation 
of clear corneal incisions, the opportunity to correct 
corneal astigmatism, the ability to create well-positioned 
capsulotomy, and reduced effective phacoemulsification 
time.11,12 Concerns regarding the use of FLACS include 
the potential for docking failure, especially with specific 
eye shapes, intraoperative miosis, short-term increase 
in IOP, and anterior capsulotomy tags and anterior 
capsular tears.10,12

“The beauty of using (FLACS) can certainly be for uniformity in  
making your astigmatic keratotomies. I also appreciate that the  
actual capsulotomies are very well-centered to the patient’s lens  
or the patient’s visual axis.”

—Elizabeth Yeu, MD

Surgery
follow-up
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Presbyopia-correcting IOL with 
nondiffractive design offers gains
intermediate/near vision improvements are achieved without compromising distance vision
By Lynda Charters; Reviewed by Devesh Varma, MD

T
he model DFT015 IOL (AcrySof IQ Vivity 
Extended Vision; Alcon Laboratories, Inc), 
a new presbyopia-correcting intraocular 
lens (IOL), improved near and interme-
diate vision without negatively affect-
ing the distance vision compared with 
an aspheric monofocal IOL (SN60WF; 

Alcon Laboratories, Inc) in 2 studies, according to 
Devesh Varma, MD, assistant professor in the De-
partment of Ophthalmology and Vision Sciences at 
the University of Toronto in Ontario. 

N E W  M E C H A N I S M  O F  A C T I O N
The study lens, Varma explained, has a new mech-
anism of action. 

“The DFT015 IOL has a 2.2-mm zone, referred 
to as the wavefront-shaping X-Wave optic, incorpo-
rates 2 transition elements—1 is a slightly elevated 
smooth plateau that stretches (ie, delays) the wave-
front, resulting in an extended focal range, and 2 is 
a small curvature change that shifts the wavefront, 
creating an extended negative focal range,” he said.

The 2 transition elements together result in a 
stretched and shifted wavefront. 

“When the wavefront emerging from the poste-
rior IOL collapses onto the retina, the effect is ampli-
fied,” Varma added. “When the wavefront reaches the 
retina, the focal range is extended, with a stretched 
light pattern.”

The benefit afforded by the IOL is the extended 
range of vision with a visual disturbance profile 
similar to that of the SN60WF IOL. 
In addition, the DFT015 IOL is as-
sociated with almost no halos com-
pared with a diffractive extended 
depth-of-focus IOL.

2  S T U D I E S
Two studies—one in the US and the 
other outside-the-US (OUS) trial in 
Australia, Canada, Spain, and the 
UK—were undertaken to evaluate 
the clinical outcomes of the DFT015 
IOL and SN60WF IOL; the IOLs were 
each implanted bilaterally in the study 
patients. In the US study, 106 and 
113 eyes, respectively, received the 
DTF015 IOL and the SN60FW IOL; in the OUS study, 
the respective numbers of eyes were 154 and 119. 

The primary outcome measures were the binocular 
defocus curve, binocular distance-corrected visual 
acuities (VAs) at all distances, and patient-reported 

visual disturbances.

R E S U L T S 
The binocular defocus curves 6 
months after implantation in both 
studies were similar. 

“The DFT015 defocus curve was 
elongated with a flat peak and reached 
–1.5 to –2.0 D, providing about 20/32 
correction,” Varma said. “The DFT015 
provided similar distance vision and 
a superior range of vision in the in-
termediate range compared with the 
SN60WF IOL.”

Regarding the binocular distance-
corrected VA at 6 months, in both 

studies, the DFT015 IOL provided distance-corrected 
intermediate VA and distance-corrected near VA 

that were approximately 1 line or better than those 
achieved with the SN60WF IOL. 

The patients randomly assigned to either IOL re-
ported they did not experience starbursts, halos, or 
glare 6 months after implantation. The results for 
both IOLs were similar.

The primary take-home message based on the 
results of the 2 studies is that the DFT015 with its 
nondiffractive design extends the range of vision, 
with improved intermediate and near vision com-
pared with the SN60WF, without having a negative 
impact on distance vision. In addition, the DFT015 
has a visual disturbance profile similar to that of 
the SN60WF. ■

 ◗ The DFT015 
IOL features a 
nondiffractive 
design that extends 
the range of vision 
with improved 
intermediate and near 
vision compared with 
the SN60WF, without 
a negative impact on 
distance vision.

TAKE-HOME 

DEVESH VARMA, MD 
E: devesh.varma@prismeye.ca
This article was adapted from Varma’s presentation at the American Academy of 
Ophthalmology’s 2020 virtual annual meeting. He is a consultant for Alcon Laboratories, 
Inc, which funded the studies under discussion.
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Two studies found 
the DFT015 with its 
nondiffractive design 
extends the range of 
vision, with improved 
intermediate and 
near vision.



the manifest refractions, best-corrected distance 
visual acuities (VAs), distance-corrected inter-
mediate and near VAs (DCIVA and DCNVA), and              
defocus curves.

Data from 2 eyes were not analyzed because of 
adverse events not related to the IOL. Monocular 
data were obtained from 45 eyes and binocular 
data from 14 patients. 

Donnenfeld reported that the mean postopera-
tive manifest refraction spherical equivalent did 
not change significantly over the 12 months of 
the study. 

M O N O C U L A R  A N D 
B I N O C U L A R  R E S U L T S

The monocular BDCVA at 12 months was 20/20, 
the DCIVA 20/25+1, and the DCNVA 20/32-2. 

“The patients had excellent distance VA; all            
patient had at least 20/25. The intermediate VA 
also was excellent, with more than 90% of patients 
achieving 20/25. The mean DCNVA was 20/32 in 
about half of the patients; most patients achieved 
20/40,” Donnenfeld said. 

Analysis of the binocular VA showed improve-
ment likely from a summation effect. The distance, 

intermediate, and near VAs were, respectively, 20/20, 
20/20, and 20/32. Almost all patients achieved these 
VAs at all 3 distances.

The monocular focus curves achieved supported 
the VA results, he pointed out. In 45 eyes, the mean 
defocus VAs for distance, intermediate, and near 
vision, respectively, were 20/20, 20/32, and 20/40+. 
The defocus curves had no peaks or troughs but 
were relatively flat and stable shelves.

The binocular defocus curves in 14 patients 
for distance, intermediate, and near vision were,              
respectively, 20/20+, 20/25, and 20/40. 

“Binocular summation yields better results and 
is not due to a monovision effect,” Donnenfeld said.

C O N C L U S I O N
According to Donnenfeld, these results suggested 
that this novel shape-changing IOL provides a full 
range of vision from distance through near vision. 

“It was noteworthy that there was almost 
no glare or halo with this IOL,” he concluded.                               
“Bilateral implantation provides improved vision at 
all distances, which suggested binocular summa-
tion. In addition, the outcomes were stable out to 
at least 1 year, which was the final study visit.” ■

FROM THE COVER 

PRESBYOPIA
( Continued from page 1 )

ERIC D. DONNENFELD, MD 
E: ericdonnenfeld@gmail.com
Donnenfeld is on the scientific advisory board of LensGen, Inc.
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Medical liability premiums on the rise
By Todd Shryock

M edical liability insurance premiums are 
increasing after a decade of mostly steady 
rates, according to an analysis from the 
American Medical Association (AMA). In 

2020, more than 30% of premiums reported on a sur-
vey of liability insurers increased from the previous 
year, the highest percentage since 2005.

For a second consecutive year there has been an 
exceptional surge in the size of the increase. Between 
2010 and 2018, the share of premiums that increased 
ranged from 12% to 17%. In 2019, that proportion 
almost doubled to 26.5% and went up again in 2020 
to 31.1%.

According to the AMA analysis, although some 
2020 premiums may have been set after the onset 
of the COVID-19 pandemic, it was still too early for 
them to be affected by it.

“Increases in medical liability premiums compound 
the economic stress on medical practices as the COVID-
19 pandemic resulted in significant reductions to 
patient volume and revenue, and higher expenses for 
scarce medical supplies,” said AMA President Susan 
R. Bailey, MD, in a statement. “Practice revenue has 

not fully recovered as the pandemic has stretched on 
and a protracted upward trend in medical liability 
premiums will threaten the viability of many prac-
tices that already face a difficult road to recovery.”

The analysis identified the 14 states that had pre-
mium increases of 10% or more. Those states and 
their shares of reported premiums that increased 
by such magnitude in 2020 are: Kentucky (29.6%), 
South Carolina (27.8%), Maryland (18.8%), Nebraska 
(16.7%), Oregon (16.7%), Montana (16.7%), Georgia 
(14.8%), Missouri (14.8%), New Hampshire (13.3%), 
Illinois (11.9%), Michigan (11.6%), Texas (9.2%), North 
Carolina (6.7%), and Virginia (1.3%).

The AMA report also finds striking differences in 
premiums by geography. For example, in 2020, some 
physicians in OB/GYN faced base premiums ranging 
from $49,804 in Los Angeles County, California, to 
$205,380 in Miami-Dade County, Florida.

“Keeping medical liability premium growth                     
in-check is imperative to ensure patient access to 
care is not jeopardized by unaffordable liability insur-
ance costs that make it impossible for physicians to 
remain in practice,” Bailey said. “This concern is par-
ticularly pressing given the negative impact that the 
COVID-19 pandemic has had on access and practice 

viability, as many physicians have had to suspend 
patient visits or elective procedures, and some have 
had to close their practices.”

Together with state medical societies, the AMA 
is pursuing both traditional and innovative medi-
cal liability reforms to pre-
serve premium stability and 
meet the needs of millions of 
Americans who need afford-
able, accessible medical care. 
This includes limited and tar-
geted emergency protections 
for physicians who continue 
to treat patients during the 
pandemic without adequate 
resources and support.

The newly released AMA 
analysis on medical liability 
insurance premiums is based on an annual survey 
of professional liability insurers conducted by the 
Medical Liability Monitor. The MLM reports base 
premiums for 3 specialties in each state where the 
responding insurers provide coverage. ■

(FIGURE 1)   The lens can be set for distance (top) or 
intermediate and near sight (bottom). (Photos courtesy of Eric D. 
Donnenfeld, MD)

In 2020,  

MORE THAN 30%
of premiums 
reported on 
a survey of 
liability insurers 
increased from 
the previous year
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C
OVID-19 has left seemingly no busi-
ness or industry untouched, the eye 
care sector included. Although deemed 
essential, many ophthalmologists’ of-
fices nationwide made the decision to 
close except for emergencies during 
the height of the pandemic. As with 

most businesses since reopening, eye care practices 
have been navigating uncharted territory, emerg-
ing from shutdown to a new normal in an unprec-
edented health crisis. 

For most eye care practices, this has meant incor-
porating new COVID-19–related safety protocols, 
from mask wearing and hand sanitizing to limit-
ing patients and enforcing strict cleaning regimens. 
For many, a dramatic uptick in business also has 
resulted from extended full or partial closures and 
consumer wariness about leaving home. 

The resulting pent-up demand has left some eye care 
offices playing catch-up with a surge of patients and 
long overdue appointments in a condensed time frame. 

Eye care practices are inundated with patient vis-
its while simultaneously implementing necessary but 
often cumbersome new office procedures. These rather 
unusual circumstances offer practices an opportunity 
to re-evaluate and adjust business and operations pro-
cedures to emerge stronger from the pandemic. For 
instance, an influx of eye care patients could make 
for an increasingly busy optical dispensary and effec-
tive revenue stream, but only with efficient operation. 

Indeed, eye care practices are in a unique posi-

tion to capitalize on changing procedures, extend-
ing them across all areas of the practice to make for 
improved operation, and hopefully convert eye care 
patients to optical dispensary customers, bolstering 
what can be a lucrative secondary revenue stream. 

As patients continue to limit stops amid COVID-19,  
they will have a reason to consider your dispensary 
for eyewear purchases, rather than going elsewhere. 

A P P E A R A N C E  M A T T E R S
The importance of visual appeal when it comes to 
increasing optical sales cannot be overemphasized. 
Your dispensary should be eye-catching, attractive, 
clean, and well organized now more than ever, be-
cause during a pandemic people have heightened 
appreciation for neatness and cleanliness.

Seating and other furniture should be comfortable, 
warm, inviting, and appropriately spaced. Photos of 
people wearing your glasses should be visible. Attrac-
tive ads and videos can be effectively included as part 
of your display, and any mirrors you use need to be 
flattering. The goal is to make your shop a natural, 
connected arm of your practice—an attractive, allur-
ing solution center for your patients’ needs.

E S T A B L I S H  A  H A N D O F F  M E T H O D
Establishing a seamless, professional handoff method 
for patients to go from doctor to optician is highly 
recommended and should not be overlooked. Some 
patients respond well to being invited to visit the op-
tical dispensary. For some, a walk-and-talk approach, 

in which doctors physically walk patients to dispen-
saries for a discussion of their needs, works well—
but be sure to maintain appropriate social distanc-
ing. Amid COVID-19, a more modern approach may 
be having examination rooms connected via Zoom 
or other videoconferencing software so doctors can 
make a formal “e-troduction” between patient and 
optician. The ideal transfer protocol will vary, but 
developing a consistent handoff method provides a 
warm, inviting atmosphere that patients are sure to 
appreciate, especially during a time when so much 
else seems in flux. 

K N O W  Y O U R  D E M O G R A P H I C S
When it comes to eyewear, it is important to know your 
demographics and adjust your optical dispensary inven-
tory to match it. Ensure you have enough variety so that 
the needs of each patient can be met. This means car-
rying a range of shapes, sizes, colors, and price points. 

When it comes to price point, many practices today 
choose to offer a price-protection guarantee stating 
they will beat the price of any competitor for same 
or similar items whether that seller is another brick-
and-mortar retailer or a spectacle e-tailer. At the very 
least, eye practices need to be cognizant of the dis-
count landscape and price certain frames accordingly.

It is also important to note that many customers 
want to own second and third pairs of glasses—ones 
they can keep in their cars or offices, for instance. 
This is yet another reason for maintaining inventory 
that varies considerably in style and price, because 
customers tend not to overindulge on spare pairs.

B O O S T  C U S T O M E R  S E R V I C E  S K I L L S
In addition to properly guiding patients on frame 
selection, staff must have firm command of optical 
theory to confidently and accurately interpret the 
needs of patients based upon the Rx written. There 
are many educational options available for optical 
teams, including a robust landscape of webinars and 
other online tools at a time when in-person classes 
and conferences are being postponed indefinitely. 
Of note, it is important to motivate and require staff 
to work toward ABO certification and implement            
incentive programs to help them do so. 

Here is where the client-servicing prowess of your 
optical staff is critical, because your opticians must 
provide the same level of service and expertise your 
patients have come to expect in your practice. Only 
when this consistent, personalized service is achieved 
does your dispensary truly become a worthy exten-
sion of your practice, one that sets you apart from 
big box retailers. 

The impact of COVID-19 has unquestionably been 
dramatic and far-reaching, but these unprecedented 
circumstances can provide eye care practices with 
a rare opportunity to take a hard look at internal 
operations and meet a moment of widespread crisis 
with positive, even game-changing, transformation. ■

IN DISPENSABLE

MARY WALKER
p: 800/346-7486 
Walker is vice president of business development at Vision Associates. 

Optical  
dispensary 
conversions
Practices can turn a moment of crisis into a win-win for all 
By Mary Walker; Special to Ophthalmology Times®
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NCP should be considered for patients with discomfort, irritation, dryness, grittiness
By Delu Song, MD, PhD, MTR 

Ophthalmology Times® is pleased to announce 
Delu Song, MD, PhD, MTR, a resident at the Scheie Eye 
Institute, Perelman School of Medicine at the University 
of Pennsylvania, with faculty mentor Mina Massaro-Gior-
dano, MD, is the first-place winner of the 2020 Resident 
Writers Award Program, sponsored by Allergan. Song’s 
entry is featured here. 

A B S T R A C T 
A 48-year-old female presented with complaints of         
severe, persistent, burning pain and foreign body 
sensation in both eyes for the past year. Examina-
tion was unremarkable except for a few punctate 
epithelial erosions bilaterally. The patient showed a 
poor response to frequent instillations of artificial 
tears and cyclosporine eye drops. In vivo confocal 
microscopy (IVCM) revealed damages of small cor-
neal nerve fibers, which could be consistent with a 
diagnosis of neuropathic corneal pain (NCP).  

Subsequently, a diagnosis of painful small fiber 
neuropathy (SFN) was confirmed by a positive serum 
IgM binding to trisulfated heparin disaccharide 
(TS- HDS) using an ELISA method. 

H I S T O R Y 
A 48-year-old female presented with chronic burning 

pain and foreign body sensation in both eyes. Her symp-
toms were not relieved with frequent topical lubrica-
tion. She had no history of Sjögren syndrome, lupus, 
rheumatoid arthritis, or other autoimmune diseases. 
She also has no significant past medical or surgical 
history and no ocular history except dry eye disease. 

E X A M I N A T I O N 
On examination, the patient’s uncorrected visual acu-
ity was 20/20 in both eyes. Slit-lamp examination re-
vealed clear corneas bilaterally. A drop of 1% fluores-
cein stain from a fluorescein strip instilled in the con-
junctival cul-de-sac revealed a few punctate epithelial 
erosions on cornea bilaterally. The tear film height 
was normal in both eyes. The tear film breakup time 
was 7 seconds in the right eye and 8 seconds in the 
left. The Schirmer test score without anesthetic was 
30 mm at 5 minutes in both eyes, and with 0.5% pro-
paracaine hydrochloride was 25 mm in the right eye 
and 26 mm in the left. In vivo confocal microscopy 
(IVCM) revealed reduced corneal fiber density, cor-
neal nerve branch density, corneal nerve fiber length, 
and increased corneal fiber tortuosity and immune 
dendritic cells in both eyes compared with an exam 4 
years ago. The serum tested positive for IgM antibod-
ies against trisulfated heparin disaccharide (TS-HDS). 

D I S C U S S I O N  A N D  D I A G N O S I S 
Small fiber neuropathy (SFN) is due to injury to the 
small unmyelinated C or thinly myelinated (Aδ) nerve 
fibers, which involve both sensory and autonomic 
functions.1,2 SFN commonly presents with disabling 
symptoms due to neuropathic pain and autonomic 
dysfunction. Diagnosing SFN requires confirmation of 
injury or disease that affects the somatosensory path-
way of peripheral and/or central nervous systems.3 

One of the antibodies in patients with SFN is IgM 
binding to TS-HDS.4 Serum antibody against TS-HDS is 
associated with painful, primarily sensory, non-length 
polyneuropathy with symptoms of hand discomfort, 
presence of IgM M proteins, and evidence of capillary 
pathology. Serum IgM against TS-HDS is considered 
a marker for a possible dysimmune etiology of SFN.5 

SFN can involve the cornea, the most densely inner-
vated tissue in the body, and presents with eye pain.6–10 
However, neuropathic corneal pain (NCP), also termed 
corneal neuralgia, is an ill-defined disease that is not 
commonly recognized. Diagnosing NCP has been chal-
lenging for vision care providers, partly due to the lack 
of understanding of this disease, as well as minimal or 
absent clinical signs. Symptoms of NCP include pain, 
aching, burning, irritation, dryness, and grittiness. 

IVCM is a noninvasive high-resolution real-time 
imaging device that can be informative as to the neu-
ropathic basis of this condition. There was a correla-
tion between the corneal nerve fiber loss detected by 
confocal microscopy and the severity of diabetic poly-
neuropathy, multiple sclerosis, and sarcoidosis.11-14 

C O N C L U S I O N 
NCP should be considered when patients present with 
pain, aching, burning, irritation, dryness, and gritti-
ness that are out of proportion with exam findings. 
These patients also may be poor responders to topi-
cal therapy. SFN should be suspected in patients with 
widespread body pain. Intravenous immunoglobulin 
(IVIg) therapy has been demonstrated as an effective 
therapy in patients with SFN secondary to fibromy-
algia.15 Therefore, IVIg holds promise as a potential 
treatment for patients with NCP. 

IVCM is a noninvasive imaging technique that quan-
tifies corneal nerve fiber density, branch density, and 
length. Its ability to identify small nerve damage is 
as good as, possibly even superior to, skin biopsy. It 
potentially can be used to monitor disease progression 
and response to treatment in patients with NCP and 
SFN. Autoantibodies directed against TS-HDS can be 
used as a diagnostic test for autoimmune SFN, which 
will justify and guide the treatment plan. ■

IVIg, IVCM may help patients with small 
fiber neuropathy, neuropathic corneal pain 

Corneal confocal microscopic images of the corneal nerve plexus showed reduced corneal fiber density, corneal nerve branch 
density, corneal nerve fiber length in addition to increased corneal fiber tortuosity and dendritic cells (red arrows) (B and C) 
compared with the patient’s image from 2016 (A). (Images courtesy of Delu Song, MD, PhD, MTR)

A B C

 THE FULL ARTICLE, 
INCLUDING REFERENCES, 
CAN BE FOUND ONLINE

29APRIL 15, 2021 :: Ophthalmology Times®



HA
KK

I A
RS

LA
N 

@
Ad

ob
e 

St
oc

k

I
maging technology has advanced markedly 
and provides different approaches to visualiz-
ing different scenarios, according to Giovanni 
Staurenghi, MD, who described the practical 
applications of multimodal imaging.

Available modalities depend on white light 
from a standard flash nonconfocal camera, as in 

conventional fundus cameras (Canon and Topcon); a 
scanning laser with 2 wavelengths (Optos); slit-light 
confocal light-emitting diodes (LEDs; Eidon, Center-
Vue); broad line fundus images using blue, green, 
and red LEDs (Zeiss Clarus, Carl Zeiss Meditec); a 
scanning confocal laser with 3 wavelengths of blue, 
green, and near infrared (IR; Spectralis, Heidelberg 
Engineering); and a scanning confocal laser with 3 
wavelengths of blue, green, and red (Scanning Laser 
Ophthalmoscope Mirante, Nidek).

The main difference between the normal fundus 
and multicolor images is the use of near IR reflec-
tance instead of red and the confocal aperture.

Staurenghi, a professor of ophthalmology in the 
Department of Biomedical and Clinical Science at 
Luigi Sacco Hospital, University of Milan in Italy, 
noted that once a normal fundus image is split into 
red-green-blue channels, the red image of the retinal 
pigment detachment shows high reflectance. Mean-
while, the near IR (NIR) reflectance component of a 
multicolor image of the same case shows a dark area 
because of the absorption of the IR light. Thus, when 
the red channel is produced by IR light, only blue 
and green light are visualized. The confocal aper-
ture provides higher definition and sharp images.

Moreover, as the focuses of the NIR light and the 
blue and green differ, the image colors can change 
depending on the degree of focus. In 2 images obtained 
from the same patient on the same day with scan 
focuses of -2.37 D and -0.72 D, the details differed 
completely in sharpness and color. 

M U L T I C O L O R  I M A G I N G
Results from a number of studies have reported on 
the importance of multicolor images in identifying 
specific features such as pseudodrusen and atrophy 
compared with other imaging modalities. The use 
of a confocal aperture is a key component in the su-
periority of multicolor images. 

“The confocal aperture allows visualization of only 
the light from the area of interest and not that com-

ing from the surround-
ing area,” Staurenghi said. 
“This capability results in 
a markedly increased sharp-
ness of the images.”

He showed 4 images of geo-
graphic atrophy, 2 of which were 
obtained with confocal instruments 
(Eidon, CenterVue; Spectralis, Heidelberg 
Engineering), 1 with a normal fundus camera 
(Kowa American Corp), and 1 with a blue auto-
fluorescence image obtained with the Spectralis. 
The sharpness obtained using the confocal aperture 
enables the identification of choroidal neovascular-
ization, which is not visible using nonconfocal color 
fundus images or autofluorescence.

The use of single-wavelength green, blue, or NIR 
light coupled with the confocal aperture allows bet-
ter definition of single structures such as the nerve 
fiber layer (blue) and retinal pigment epithelium 
(green), and deeper structures such as the choroi-
dal vasculature.

A U T O F L U O R E S C E N C E  I M A G I N G
This technology, Staurenghi explained, uses the flu-
orescence emanating from lipofuscin in the retinal 
pigment epithelial cells. Numerous available instru-
ments can produce autofluorescence images; how-
ever, he pointed out that blue light is obtained from 
the confocality of the instruments and green from 
other instruments. 

“Confocality is important in this case because 
all the autofluorescence light is collected from the 
entire eye, including the lens, which can interfere 
with fundus visualization,” he said. “The use of con-
focality with the possibility to obtain only the light 
coming from the layer of interest permits visualiza-
tion of the fundus autofluorescence. For the green 
autofluorescence, the absorption and fluorescence 
from the lens are less, and instruments without a 
confocal aperture also can obtain an autofluores-
cence fundus image.”

The blue light visualizes the macular pigment, 
which is yellow and absorbs blue light.

Staurenghi explained that blue autofluorescence 
can be used to identify macular atrophy, pseudo-
holes, lamellar holes, and macular holes before and 
after surgery. For multiple evanescent white dot syn-

drome, an inflammatory disease, autofluorescence 
imaging shows bleaching of the characteristic white 
dots after treatment. In inflammatory choroidal neo-
vascularization, hyperautofluorescence is always 
apparent. In the expansion of serpiginous choroidi-
tis, the enlarging area is always hyperautofluores-
cent before progressing to atrophy. 

C O N C L U S I O N
“Multicolor imaging provides the sharpest images 
due to the confocal aperture and better visualiza-
tion of some pathologies because of the IR reflec-
tance component,” he concluded. “Autofluorescence 
imaging is the best technology to detect the retinal 
pigment epithelium and is important for the differ-
ential diagnosis in macular atrophy, macular holes, 
pseudoholes, and lamellar hole and inflammatory 
diseases.” ■

Multicolor and autofluorescence 
imaging: What’s in a name?
Technologies offer different approaches to different scenarios
By Lynda Charters; Reviewed by Giovanni Staurenghi, MD

GIOVANNI STAURENGHI, MD
e: giovanni.staurenghi@unimi.it
This article is adapted from Staurenghi’s presentation at the American Academy of 
Ophthalmology 2020 virtual annual meeting. Dr Staurenghi is a consultant and advisor 
to Heidelberg Engineering. He receives grant support from Carl Zeiss Meditec, Heidelberg 
Engineering, Nidek, and Optos, and lecture fees from Carl Zeiss Meditec, Nidek, and 
Heidelberg Engineering. 
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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:
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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

 
Call us today for your free, no obligation consultation

“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

America’s leading ophthalmology billers for over twenty 
years and counting!

ü 100% onshore, full-service medical billing by certified 
ophthalmology technicians and coders

ü Proficiency in 35+practice management and erm systems
ü Long-standing relationships with insurance companies
ü Executive consultants of the AAO
ü Credentialing services
ü Practice consulting and forensic billing services to 

maximize office efficiencies and increase revenues
ü Offices in New York and Florida

Telehealth and MIPS expertise to maintain 
practice profitability.
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Danbury, CT 06811. OCT, 
Zeiss Fieldmaster etc
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$1650/mo 
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203-545-3539 or 203-748-2020

ADVERTISE TODAY!
Reach highly-targeted, market-specific business professionals,  

industry experts and prospects by placing your ad here!

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 
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Brief Summary of Safety 
Consult the full Prescribing Information for complete  
product information.

INDICATIONS AND USAGE 
OXERVATE™ (cenegermin-bkbj) ophthalmic solution 0.002% 
is indicated for the treatment of neurotrophic keratitis. 

DOSAGE AND ADMINISTRATION 
Contact lenses should be removed before applying 
OXERVATE and may be reinserted 15 minutes after 
administration. 
If a dose is missed, treatment should be continued as 
normal, at the next scheduled administration. 
If more than one topical ophthalmic product is being used, 
administer the eye drops at least 15 minutes apart to avoid 
diluting products. Administer OXERVATE 15 minutes prior  
to using any eye ointment, gel or other viscous eye drops. 
Recommended Dosage and Dose Administration 
Instill one drop of OXERVATE in the affected eye(s), 6 times 
a day at 2-hour intervals for eight weeks.

ADVERSE REACTIONS
Clinical Studies Experience Because clinical studies are 
conducted under widely varying conditions, adverse reaction 
rates observed in the clinical studies of a drug cannot be 
directly compared to rates in the clinical studies of another 
drug and may not reflect the rates observed in practice.
In two clinical trials of patients with neurotrophic keratitis, 
a total of 101 patients received cenegermin-bkbj eye 
drops at 20 mcg/mL at a frequency of 6 times daily in the 
affected eye(s) for a duration of 8 weeks. The mean age of 
the population was 61 to 65 years of age (18 to 95). The 
majority of the treated patients were female (61%). The most 
common adverse reaction was eye pain following instillation 
which was reported in approximately 16% of patients. Other 
adverse reactions occurring in 1-10% of OXERVATE patients 
and more frequently than in the vehicle-treated patients 
included corneal deposits, foreign body sensation, ocular 
hyperemia, ocular inflammation and tearing.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary There are no data from the use of OXERVATE 
in pregnant women to inform any drug associated risks.
Administration of cenegermin-bkbj to pregnant rats or 
rabbits during the period of organogenesis did not produce 
adverse fetal effects at clinically relevant doses. In a 
pre- and postnatal development study, administration of 
cenegermin-bkbj to pregnant rats throughout gestation and 
lactation did not produce adverse effects in offspring at 
clinically relevant doses.
Animal Data
In embryofetal development studies, daily subcutaneous 
administration of cenegermin-bkbj to pregnant rats and 
rabbits throughout the period of organogenesis produced 
a slight increase in post-implantation loss at doses greater 
than or equal to 42 mcg/kg/day (267 times the MRHOD). 
A no observed adverse effect level (NOAEL) was not 
established for post-implantation loss in either species.  

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

NONCLINICAL TOXICOLOGY
Carcinogenesis and Mutagenesis Animal studies have  
not been conducted to determine the carcinogenic  
and mutagenic potential of cenegermin-bkbj. 
Impairment of fertility Daily subcutaneous administration  
of cenegermin-bkbj to male and female rats for at least  
14 days prior to mating, and at least 18 days post-coitum 
had no effect on fertility parameters in male or female 
rats at doses up to 267 mcg/kg/day (1709 times the 
MRHOD). In general toxicology studies, subcutaneous and 
ocular administration of cenegermin-bkbj in females was 
associated with ovarian findings including persistent estrus, 
ovarian follicular cysts, atrophy/reduction of corpora lutea, 
and changes in ovarian weight at doses greater than or 
equal to 19 mcg/kg/day (119 times the MRHOD).
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TREAT NK TODAY
OXERVATE.com/HCP

OXERVATE is the fi rst FDA-approved 
pharmacologic treatment that targets the 
root pathogenesis of neurotrophic keratitis (NK)2

In clinical studies, with a single 8-week 
course of therapy:
• Up to 72% of patients with NK achieved complete corneal healing*†2

• 80% of patients who achieved complete corneal healing remained 
completely healed at 1 year (REPARO trial)6

OXERVATE is a recombinant human nerve growth factor 
indicated for the treatment of neurotrophic keratitis.

Important Safety Information
WARNINGS AND PRECAUTIONS 
Patients should remove contact lenses before applying OXERVATE 
and wait 15 minutes after instillation of the dose before reinsertion.

ADVERSE REACTIONS 
The most common adverse reaction in clinical trials that occurred 
more frequently with OXERVATE was eye pain (16% of patients). 
Other adverse reactions included corneal deposits, foreign body sensation, 
ocular hyperemia, ocular infl ammation, and increase 
in tears (1%-10% of patients).

Please see additional Important Safety Information on accompanying page 
and full Prescribing Information, including patient information, 
at OXERVATE.com/prescribing-information.

You may report side effects to FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects 
to Dompé at 1-833-366-7387 or Usmedinfo@dompe.com.

Cenegermin-bkbj, the active ingredient in FDA-approved 
OXERVATE, is structurally identical to the human nerve growth 
factor (NGF) protein made in ocular tissues.3

Endogenous NGF is a protein involved in the differentiation 
and maintenance of neurons and is believed to support corneal 
integrity through three mechanisms (in preclinical models): 
corneal innervation, tear secretion, and epithelial cell growth.3-5

Neurotrophic keratitis 
is a degenerative disease 
that warrants immediate 
attention1

References: 1. Sacchetti M, Lambiase A. Diagnosis and management of neurotrophic keratitis. Clin Ophthalmol. 2014;8:571-579. 2. OXERVATE (cenegermin-bkbj) 
ophthalmic solution 0.002% (20 mcg/mL) [US package insert]. Boston, MA: Dompé U.S. Inc.; 2019. 3. Voelker R. New drug treats rare, debilitating neurotrophic keratitis. 
JAMA. 2018;320:1309. 4. Mastropasqua L, Massaro-Giordano G, Nubile M, Sacchetti M. Understanding the pathogenesis of neurotrophic keratitis: the role of corneal 
nerves. J Cell Physiol. 2017;232:717-724. 5. Muzi S, Colafrancesco V, Sornelli F, et al. Nerve growth factor in the developing and adult lacrimal glands of rat with and 
without inherited retinitis pigmentosa. Cornea. 2010;29:1163-1168.  6. Data on fi le. Dompé U.S. Inc.; 2021. NGF0212. 7. Pfl ugfelder SC, Massaro-Giordano M, Perez VL, 
Hamrah P, Deng SX, Espandar L, et al. Topical recombinant human nerve growth factor (cenegermin) for neurotrophic keratopathy. Ophthalmology. 2020;127:14-26.

*Study NGF0212 (REPARO): 52 patients per group; European patients with NK in one eye; 
72% of patients completely healed; key fi ndings were after 8 weeks of treatment; 6 times 
daily; vehicle response rate 33.3%.2 Study NGF0214: 24 patients per group; US patients 
with NK in one or both eyes; 65.2% completely healed; vehicle response rate 16.7%2,7

†Complete corneal healing was defined as the absence of staining of the corneal lesion 
and no persistent staining in the rest of the cornea after 8 weeks of OXERVATE treatment.2
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enVistatoric.com  •  enVista.toriccalculator.com  •  800.338.2020

INDICATIONS: The enVista one-piece hydrophobic acrylic IOL (Model MX60PL) is indicated for primary implantation in the capsular bag of the eye in adult patients for visual correction of aphakia following removal 
of a cataractous lens for improved uncorrected distance vision. The SimplifEYE™ Inserter is indicated for folding and inserting of enVista IOLs (Models MX60PL and MX60PT) and IOL models approved for use with this 
IOL insertion device. WARNINGS: Careful preoperative evaluation and sound clinical judgment should be used by the surgeon to decide the risk / benefit ratio before implanting a lens in a patient. PRECAUTIONS: 
Do not resterilize this intraocular lens or inserter by any method. Do no use if the packaging is damaged or if there are signs of leakage. Do not store lenses or inserter at temperatures over 43°C (109°F) or lower 
than 0°C (32°F). Do not reuse the lens or inserter. Safety and effectiveness of the enVista IOL have not been substantiated in patients with conditions and intraoperative complications as outlined in the enVista IOL 
Directions for Use. ADVERSE EVENTS: As with any surgical procedure, there is risk involved. Potential complications accompanying cataract or implant surgery may include, but are not limited to the following: corneal 
endothelial damage, infection (endophthalmitis), retinal detachment, vitritis, cystoid macular edema, corneal edema, pupillary block, cyclitic membrane, iris prolapse, hypopyon transient or persistent glaucoma, acute 
corneal decompensation, toxic anterior segment syndrome (TASS), and secondary surgical intervention. CAUTION: Federal law restricts this device to sale by or on the order of a physician. ATTENTION: Reference 
the Directions for Use labeling for a complete listing of indications and important safety information.

Reference: 
1. enVista toric Directions for Use.   
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Fixated on Stability. Focused on Outcomes.1

NO TRADEOFFS IN SIGHT.*

*Both rotational stability and quality of vision/visual acuity are important for a toric IOL.

E N V I S TA  T O R I C  I S  N O W  P R E L O A D E D

The SimplifEYE™ Delivery System
 L O A D E D  W I T H  P R E D I C TA B I L I T Y

https://www.bausch.com/ecp/our-products/cataract-surgery/lens-systems/envista-toric-iol
https://envista.toriccalculator.com/(S(nqborzy5w5fb112kp2ti4u3j))/UserAgreement.aspx



