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Edi tor ial

H
ere at The Ophthalmologist, we’re in the middle 

of our busiest period – and the pace only seems 

to increase as we inch closer to the year end. 

We want to finalize all the important articles in 

our pipeline, address all the hot topics, and wrap up all of our 

roundtables, events, and special features before the year is out. 

And then there’s all the meetings and planning for 2022. The 

pressure can be... intense. In previous years, attending events 

in person (as tiring as that is!) provided a much-needed change 

to my restless schedule – but, alas, “normal” is still glistening 

at the end of the tunnel. 

For me, busy times highlight the value of balancing work and 

personal life, the importance of shutting down the computer at 

the end of the day, the need to take time out to go for a walk or 

a run. I know it can be difficult to switch off, especially when 

there seems to be so much to do – but that’s also when switching 

off is more necessary than ever. As workloads mount and stress 

levels rise, the very real risk of burnout looms. And nowhere 

is this more evident than in medicine, where staff shortages, 

snowballing demands, and a year and a half of pandemic crisis 

have taken – and continue to take – a serious toll.

Many healthcare professionals are painfully familiar with 

burnout and other mental health struggles. According to a 

2018 review, more than half of physicians complained of at 

least one symptom of burnout (1). Within ophthalmology, 

the rate is slightly lower at a still high 38 percent overall (2). 

And yet, few of those affected seek professional help to cope. 

Instead, common coping strategies include self-isolation, 

eating junk food, exercising, music, and sleep. The latter 

three are beneficial to general health – the others not so much; 

nevertheless, in cases of burnout, people often do whatever they 

can, good or bad, to keep their heads above water.

I’m lucky. I have an enthusiastic and energetic child to drag 

me away from my computer (and, admittedly, out of bed a 

little too early most mornings) – and we’ve got a huge park 

to enjoy right on our doorstep. But what about you? Let me 

know your best burnout busters – and let’s get through the 

busy times together.

Aleksandra Jones

Editor

A Walk in the Park?

When the pressure seems too much, remember that taking time  
out is not nice – it’s essential
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One of the concerns during the COVID-19 

pandemic has been the longer lasting 

effects of the disease – also known as “long 

COVID” – affecting at least 10 percent 

of those infected (1). Whereas immediate 

concerns center on the respiratory tract, 

there have been examples of longer-lasting 

neurological manifestations (2). But how 

does the virus affect the eyes – and how can 

these windows to the central nervous system 

help identify and monitor long COVID?

Using corneal confocal microscopy (CCM), 

researchers have identified that long COVID 

patients exhibit both corneal nerve fiber loss 

and increased surrounding dendritic cells (3). 

Lead researcher Rayaz Malik, Professor of 

Medicine at Weill Cornell Medicine – Qatar 

and Consultant at the UK’s Manchester 

Royal Eye Hospital, explains how this finding 

could help diagnose the condition. “Currently, 

there is no rapid objective test to quantify 

underlying pathology, but CCM could be 

used to objectively identify people with and 

without long COVID.” Malik highlights that 

identification and tracking of long COVID 

is difficult: “It is currently ill-defined, with 

[UK guidelines] suggesting that any of over 

29 nebulous symptoms may be present.”

The damage that long COVID causes 

to the corneal nerve fiber layer presents 

an opportunity to understand the disease 

pathology better, as Malik explains, 

“The presence of increased dendritic cells 

suggests an immune etiology for long 

COVID.” This improved understanding 

creates scope for developing therapeutics. 

“Targeting small nerve fiber regeneration 

may be a therapeutic target for long 

COVID,” says Malik. “This paves the way 

for therapies that reduce immune response 

and regenerate nerves.”

The next steps for building on these 

findings are clear. “We intend to expand the 

numbers of patients and introduce follow 

up assessments of long COVID evolution 

to see if there is recovery and to assess the 

effectiveness of available therapies,” says 

Malik. So will an eye test become standard 

aftercare for long COVID, and will it lead to 

treatments for the condition’s neurological 

effects? That remains to be seen – but Malik 

and his team are optimistic.
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The Long Game 
How does long COVID-19 
affect the eyes – and can those 
changes be used for diagnosis?

8 Upfront

The Beirut Port explosion in Lebanon on 

August 4, 2020, caused immense suffering, 

which is still being felt over a year later – 

with one significant consequence being eye 

injuries. Ophthalmologists working in Beirut 

have characterized these injuries, finding that 

all were caused by glass fragments secondary 

to the explosion, and mostly affecting 

people within 500 meters of the 

epicenter (1).

Initial BCVA assessment 

found that 91 percent of eyes 

could at best distinguish close 

hand movement, but after six-

months, 35 percent of eyes had a BCVA 

equal to or above 20/200.

Researchers conclude that education on 

how to protect eyes during an explosion 

should reduce the risk and severity of 

ocular injuries. Most importantly 

– keep away from windows, 

cover eyes, and insta l l 

tempered glass if possible.

See references online at:  
top.txp.to/beirut

Looking Back 
at the Beirut 
Explosion
Classifying eye injuries following 
the Beirut Port explosion
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The latest regenerative medicine research from 
Translational Vision Science & Technology

• Eye of newt, toe of frog 

Newts, frogs, and axolotls are our 

closest regenerative relatives, with 

full lens regeneration capabilities 

being retained in newts throughout 

their lives. The process can now be 

tracked in vivo using OCT – taking 

us closer to unlocking regenerative 

secrets from insights into cellular and 

morphological events (1).

• Freezer fresh 

A recent study shows that cryopreserved 

bone marrow stromal cells (BMSCs) 

are safe and effective for subconjunctival 

injection to promote corneal epithelial 

wound healing in animal models 

(2). Exhibiting preclinical safety for 

conjunctival administration before a 

phase I clinical trial, with significantly 

increased wound healing both in vitro 

and in vivo.

• See again 

Voretigene neparvovec has been 

used successfully for the first time 

in two Italian pediatric patients 

with inherited retinal dystrophy. 

Significant increases in visual 

function occurred in both patients (3).

• Bionic eyes 
An implanted second-generation 

(44-channel) suprachoroidal retinal 

prosthesis enables artificial ultra-

low vision that can detect shapes, 

movement, and light in patients with 

late-stage retinitis pigmentosa (4).

• The sound of regeneration 

Photoacoustic imaging combined 

with OCT and fluorescent 

imaging enables non-destructive 

in vivo tracking of cell therapies. 

Researchers tracked transplanted 

human retinal pigment epithelial 

cells tagged with ICG dye, 

recording location, viability, and 

layer thickness (5).

See references online at:  
top.txp.to/tvsc
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CRISPR-Cas9 has had a whirlwind 

impact on gene editing, with this method 

of targeting specific DNA strands 

even winning the 2020 Nobel Prize in 

Chemistry in 2020. The technique hasn’t 

been missed by the ophthalmology sector; 

ocular diseases that have clear 

genetic inducers of pathology 

are prime targets for this 

kind of genome editing. One 

such example is POAG, where 

elevated TGF 2 contributes to 

increased IOP through pathological 

changes in the trabecular meshwork. 

Researchers from the Indiana University 

School of Medicine in Indianapolis, USA, 

screened and determined the optimal 

genetic sequence for inhibiting TGF 2, 

and successfully used CRISPR-Cas9 to 

inhibit the sequence and treat 

ocular hypertension in mice. 

While this technique may be 

used for TGF 2-induced cases 

of POAG, not all cases involve 

this mechanism and some may not 

be suitable for this specific target. But with 

more genetic targets being identified, the 

molecular scissors may one day be used for 

a plethora of eye conditions.

See references online at:  
top.txp.to/on/cloud/cas9

10 Upfront

My Retinal 
Romance
“One good thing about music, 
when it hits you, you feel  
no pain.”– Bob Marley

On Cloud Cas9
CRISPR-Cas9 may be the right 
tool to treat gene-induced 
ocular hypertension

Music can be a calming influence to 

ease patients through difficult diagnostic 

procedures and even surgery. Listening to 

music affects the brain, co-opting the body’s 

perception of pain and reducing anxiety 

levels – which has advantages during eye 

surgeries (1). On top of this, it can help 

ophthalmologists relax and concentrate, 

so why not hook up your latest playlist to 

the operating room speakers?

Activation of pain receptors only feeds into 

the actual pain perceived – with perception 

being adjustable through auditory stimulation 

from music, dulling the sense of pain through 

the “distracting” stimuli. 

So what songs reduce patients’ anxiety and 

pain? For intravitreal injections, Relaxing 

Piano: Studio Ghibli Complete Collection 

and a variety of Mozart’s music lowered 

pain and anxiety scores in patients (2,3). In 

cataract surgery, Korean traditional music 

– a simple non-lyrical melody played on 

traditional zithers and an electronic keyboard 

– reduced pain scores in patients (4). Not all 

research has shown a positive effect; in PRP 

laser treatment a variety of classical music 

had no effect on pain perception (5).

How does music effect the operating team? 

One study found no effects from listening to 

Mozart’s sonata for two pianos in D-K448, 

but it did indicate that listening to music 

wasn’t detrimental to surgical performance 

(6) – a win for any operating music buffs!

Operating room staff favor music during 

surgery, claiming that it improves mood, 

cognitive function, and performance during 

stressful procedures. Tracks over 60–80 

beats per minute are a no-go, though; 

causing increased blood pressure, and heart 

and respiratory rates (7). Loud volumes are 

also unpopular, with concerns over hearing 

key information, and time-wasting when 

finding a perfect track (7,8).

Although music doesn’t heal vision, there 

are clear potential advantages in clinical 

settings for reducing pain and anxiety. Just 

be sure to keep the noise down and stay 

away from inappropriate lyrics!

Which music do you like to operate to? Share 
it with your colleagues through our Surgical 
Playlist: https://spoti.fi/2YMwEO6.  

Alternatively, listen to our curated eye-
themed compilation: https://spoti.fi/3aC6ks5.

See references online at:  
top.txp.to/my/retinal/romance



Cannabis use is increasingly being 

legalized and researched for therapeutic 

uses – but how does prenatal exposure 

affect eyesight? Researchers in Brazil 

have shown that prenatal cannabis 

exposure may cause structural changes 

in the retina (1). Pregnant mice 

exposed to cannabis smoke for five 

minutes daily produced offspring with 

17 percent thinner retinas in young 

adulthood. Although retina thickness 

returned to the same levels as those 

of non-exposed mice by adulthood, 

this indicates that children who are 

exposed prenatally to cannabis may 

require more frequent ophthalmic 

care. Evidence of this phenomenon 

in humans will be a key next step, but 

prenatal cannabis exposure is already 

known to cause reduced birth weight (2, 

3) and cognitive effects in humans (4).

Potential therapeutic uses of 

cannabis are increasingly being 

investigated, but there is always the 

need for caution around developing 

nervous systems – a warning to 

budding parents.

See references online at:  
top.txp.to/budding/parents/beware

Intralenticular Foreign Body

(A) Preoperative image of sealed corneal laceration with foreign body pieces and 

mucus embedded within the wound (thin black arrows); intralenticular foreign 

body (ILFB) seen out of focus (thin white arrow); though difficult to appreciate, 

a small iris hole is noted corresponding to the entry wound (within red circle). (B) 

Magnified view showing the refractile nature of the ILFB. (C) One month post-

op, the healed wound is seen after suture removal (thick black arrow); iris defect is 

appreciated now (red arrow) with atrophy of iris tissue around it; the inert ILFB 

is partially obscured by focal posterior synechia. The remaining lens is clear, and 

there is no intraocular inflammation. (D) Retroillumination view showing the 

ILFB partially obscured by posterior synechia and transillumination at the site of 

iris defect (thick white arrow).

Credit: Raksheeth Nathan Rajagopal and Muralidhar Ramappa, LV Prasad Eye Institute, Hyderabad, India.

Reference
1. RN Rajagopal, M Ramappa, BMJ Case Rep, 14, e244875. PMID: 34479900.
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12 In My V iew

The research publication process can be 

confusing, arduous, and time consuming. 

To complicate matters, the peer review 

process varies from journal to journal. 

We’ve always wondered, why does it take 

so long to receive a decision – even if it’s 

a rejection? Can we predict this delay?

In a recent study, we investigated the 

factors that affect time to publication 

across a diverse set of ophthalmology 

journals (1). Using the Web of Science 

Journal Citation Report, we compiled 

a list of ophthalmology journals and 

closely evaluated the published articles 

of these journals – determining the 

time from submission to acceptance, 

and acceptance to publication, for either 

electronic or print publications. We also 

conducted a univariable linear regression 

model to analyze predictors of these 

outcomes. In total, 8,835 articles from 

56 journals were included.

Overall, we found that there were 

signif icant relationships between a 

reduced time from submission to electronic 

publication and i) an increased five-year 

journal impact factor, ii) increased article 

influence score, iii) increased number of 

authors, iv) decreased citing half-life, 

and v) an increased proportion of articles 

having multi-institutional status. There 

was also a significantly reduced time 

to publication in hybrid journals that 

offer both subscription or open access 

options, compared with subscription-

based journals.

We provided comprehensive data on 

journal time to publication, which could 

serve as a guide for prospective authors, 

especially those who have tight timelines 

for publication. Our key conclusion 

was that high impact factor journals 

have faster publication times, typically 

because of more available reviewers and 

editorial staff, and a lower likelihood 

of acceptance. Lower impact factor 

journals are slower to publish with a 

greater likelihood of acceptance.

Why the delay? We believe an inability 

to find suitable reviewers, waiting on peer 

review, and logistical challenges when 

preparing a manuscript for publication 

are the likely culprits. Moreover, the 

review of editorial style, such as word 

count and reference formatting, may 

add delays before the scientific content 

is even considered. 

Once an article is accepted, most 

journals have an acceptable time to 

electronic publication (median across 

journals = 32 days, approximately 1 

month). Following electronic publication, 

print publication delays may occur as 

journals wait for a full issue to be filled. 

In our view, journals could reduce the 

time to publication by rejecting non-

suitable articles early,  providing clear 

style recommendations for authors, 

improving access to peer reviewers, and 

refraining from excessively focusing on 

editorial style before scientific content 

is reviewed. 

Notably, the time to publication 

appears to be an important marker of 

a journal’s quality. Importantly, a slow 

publication process could delay the 

dissemination of important findings. 

Nevertheless, a high-quality peer-

review process should remain the 

primary goal of journal editorial teams. 

Publishing in 
Ophthalmology: 
Why the Delay?
Once a paper is written, authors 
are eager to disseminate their 
findings. What factors drive the 
time to publication of articles in 
ophthalmology?

By Arjan Dhoot, fourth-year medical 
student at the University of Toronto, 
Marko Popovic, resident physician in the 
Department of Ophthalmology and Vision 
Sciences at the University of Toronto, Master 
of Public Health Candidate at Harvard 
University, Jonathan Micieli, comprehensive 
ophthalmologist and fellowship-trained neuro-
ophthalmologist, and Assistant Professor in the 
Department of Ophthalmology and Vision 
Sciences at the University of Toronto.
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Recent examples during the COVID-19 

pandemic showed us how harm and 

mistrust could ensue when quality is 

sacrificed for rapid publication, leading 

to multiple recent retractions from top 

medical journals (2, 3, 4, 5). 

We hope our study empowers 

authors to make informed decisions 

when submitting their manuscripts and 

provides journals with ideas to improve 

and streamline their peer review and 

publication process.

See references online at:  
top.txp.to/publishing
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There are a number of eye-based genetic 

diseases that impact overall health, including 

a particularly complex disease to diagnose: 

keratoconus. One Middle Eastern study 

shows that it can affect as many as 1 in 20 

(1). In my practice, we diagnose keratoconus 

in approximately one in 40–50 patients, 

which translates to two keratoconus cases 

every day. For some patients, keratoconus 

begins in youth; however, other patients 

may not show obvious physical signs until 

well into adulthood – when the shape of the 

cornea has changed. What physical changes 

practitioners do detect in many cases is rapidly 

increasing astigmatism and/or myopia. Due 

to the difficulty in identifying keratoconus, 

these issues in turn may be misdiagnosed and 

addressed with ineffective treatments, such as 

a new lens prescription or hard contact lenses. 

As a medical professional, I have 

certainly seen the rapid rise of genetic 

testing in other specialties, including 

oncology and cardiovascular disease. For 

example, the development of genetic tests 

that identify the BRCA genes, which are 

associated with breast and ovarian cancer, 

became an important turning point in the 

management and treatment of these life-

threatening diseases. 

Turning to eye care, in the WHO Vision 

Report they state at least 2.2 billion people 

have some type of vision impairment, and 

nearly half of these cases could have been 

prevented, so it makes sense for the medical 

and scientific community to look to our 

rapidly growing knowledge about genetics 

to help treat eye disease. Thankfully, this 

research is happening and these discoveries 

are being brought to market.  

Indeed, a new genetic test – AvaGen 

(Avellino)  –  is now available in the US, 

changing the landscape for the treatment 

and management of keratoconus patients. The 

test identifies the common genes involved in 

keratoconus and provides a risk score. A simple 

buccal (cheek) swab collects the patient’s DNA 

sample, the sample is sent to the Avellino lab, 

and the practitioner receives an intuitive report 

through a HIPAA-compliant portal – along 

with information to connect with a genetic 

counselor at no additional cost.

Genetic counselors are highly trained 

professionals who can break down the 

complexity of genetics and inheritance and 

help guide conversations regarding the 

test results. From my own experience with 

the AvaGen test, I have found the genetic 

counseling reassuring for both the patient 

and myself, as it helps ensure I correctly 

interpret the findings and communicate 

the test results and intricacies of genetics in 

understandable terms. 

There are three common groups of patients 

where I use the AvaGen test: family members 

of patients diagnosed with keratoconus, 

patients undergoing refractive evaluation 

where there are suspect findings on ocular 

images, and patients with progressive or 

irregularly aligned astigmatism.

As mentioned previously, early detection 

of keratoconus is a modern eye care 

breakthrough. The advent of genetic 

testing opens the door to early detection 

not only for keratoconus patients, but also 

for children or siblings in their teens and 

twenties with diagnosed parents. With 

early detection there are more treatment 

avenues available, including corneal cross-

linking, refractive surgery decisions that 

can preserve the cornea, and stronger 

management around eye rubbing and 

allergies – all of which help protect vision 

and improve quality of life. 

In my practice, AvaGen is a powerful 

diagnostic tool that allows me to manage 

and treat my patients with a whole new 

level of personalized medicine. Genetic 

tests are the new frontier in eye care, and 

I am enthusiastic about future tests and 

treatments that will bring more precision 

medicine to our industry.

See references online at:  
top.txp.to/keratoconus/diagnosis
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s p e c i a l t i e s   –   i n c l u d i n g  o p h t h a l m o l o g y .  
C a n  m o r e  b e  d o n e  t o  p r e v e n t  t h e m ?

By Raymond Radford
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There are things we do not ever want to happen to patients 

in our care. We never want serious, preventable mistakes in 

providing medical care to affect us, our loved ones or our 

patients, but occasionally they do indeed happen, despite the 

medical personnel’s best intentions. The increased awareness 

that never events, or things that should never happen, do 

occur, has been a huge step in the direction of preventing 

and eradicating them. A systemic change in admitting and 

reporting error in medicine, the first step towards the necessary 

cultural change, has taken decades. What’s interesting, 

admittance of serious errors in aviation has followed a similar 

time frame (1). Now that we have begun to more freely admit 

that it is possible for us to make a mistake, and we have systems 

to record these, the number of preventable errors is going 

down, according to sources such as the Never Events Policy 

and Framework published by the UK’s National Health Service 

(NHS) (2). My question is: is it possible for never events to 

never happen, and if not, why will they keep happening despite 

our new awareness and efforts to prevent them?

 The crucial moment 

I have really thought a lot about this question, read psychology 

and behavioral books, took part in training in leadership 

programs, helped develop and run leadership and team skills 

sessions, authored and run simulation training, taken part in 

safety courses, flown in flight simulators, flown acrobatics in 

turboprops, a Spitfire and a jet fighter, and I have written a book 

intended to help patients get safer care (3). What did I learn 

from all that? Well, risk and safety have a complex relationship 

because of human factors and behavioral preferences. Risk can 

be fun and rewarding, as long as safety measures are in place, 

and you have the right neurochemistry to cope with the risk-

associated stress in a positive way. Importantly, despite every 

precaution, occasionally things do not go according to plan, 

despite the most careful organization or the participants’ level 

of experience. The precise moment that a situation changes 

from going with the plan to error is what could be termed 

the “final fallibility space.” It is that small moment of time – 

which could only be a fraction of a second – when a decision 

made or action taken leads to error, which on review, and with 

the wisdom of hindsight, is indeed the moment when things 

went wrong.

Error in medicine is rarely due to lack of knowledge; these 

days access to information is almost limitless. In the calmness 

of considered hindsight, it is often clear what went wrong. 

Sometimes it is seen immediately at first glance where the error 

occurred. It may take a careful root cause analysis to reveal the 

moment of first error that led to the cascade that inevitably led 

to harm. An inevitable cascade occurs when subsequent steps 

follow a set system of previously set responses.

 Input data error 

Traditionally in medicine, a patient presents to a consultant 

who makes a diagnosis, plans a treatment and tells the team 

what he wants. No one dares dispute the diagnosis or the 

intended treatment or the intended aim of the surgery. Who 

is going to check the diagnosis, plan the outcome? If the first 

step is wrong, all subsequent steps will be. If the patient has 

not been listened to, or doesn’t understand the likely outcomes 

(such as the refractive result) or the first diagnosis is wrong, 

the operation or treatment will not work. Consultants are 

highly trained experts, but the error rate says a great deal 

about our fallibility.

 Errors or never events 

In the US, a medical error is a preventable adverse effect of medical 

care, whether or not it is evident or harmful to the patient (4).

In the UK, errors have been categorised as “never events.” 

According to the NHS policy, “Never Events are defined 

as Serious Incidents that are wholly preventable because 

guidance or safety recommendations that provide strong 

systemic protective barriers are available at a national level 

and should have been implemented by all healthcare 

providers. Strong systemic protective barriers are 

defined as barriers that must be successful, 

reliable and comprehensive safeguards 

or remedies […] (2).”

The key word in both 

definitions is “preventable.” 

However, good intent of 

preventing future errors 

should not distract 

us to from reality: 

“For each Never 

Event type, there 

is evidence that 
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Year Wrong lens power Wrong eye

2016 442 12

2017 445 1

2018 370 5

Table 1. NHS UK improvement figures (2).  



the Never Event has occurred in the past – for example, through 

reports to the National Reporting and Learning System (NRLS) 

– and that the risk of recurrence remains (2).”

This suggests that what is required are either behavioral changes 

or more robust safety processes and checks. The UK had a series 

of serious health scandals during the period of 1990-2019. Repeat 

error and harm were uncovered only after whistleblowers (or as I 

prefer to call them, truth tellers) kept pushing for transparency and 

inquiries (5, 6, 7). England’s former Chief Medical Officer, Liam 

Donaldson, once commented: “To err is human, to cover up is 

unforgivable, and to fail to learn is inexcusable,” and I fully concur.

 Systems first? 

Following the UK scandals, the 2018 guidance acknowledges: 

“The Never Events policy and framework support our vision 

by requiring honesty, accountability and learning in response 

to a group of incidents that can be prevented if accepted 

practice (including available preventative measures) has been 

implemented […].”

“Repeated Never Events, particularly of the same 

type, signal ongoing problems in systems that 

previous investigations may not have 

identified or their recommendations 

(and resulting actions) have failed 

to address. Leaders should focus 

on maintaining systems that 

prevent Never Events 

from occurring in the 

first place (2).”

I n  s u m m a r y , 

t he r e  r ema i n s 

evidence of non-

learning that 

“Now that we have begun 
to more freely admit that 
it is possible for us to make 
a mistake, and we have 
systems to record these, the 
number of preventable errors 
is going down.”

top.txp.to/1121/voptica?pdf


is still related specifically to systems. There is no change in 

approach to prevention, and the culture of “systems first” 

remains. Perhaps this approach to handling error prevention 

is inherently wrong? Should the focus really be on systems, if 

they didn’t prevent the error previously?

We should all have come to recognize, but to date have not, that 

failing to listen to considered opinions of personnel on the front 

line, patients or those outside the internal apparatus, is arrogant, 

blinkered, and self-serving. It appears there are some complex 

behavioral issues when it comes to recognizing and addressing 

error in organizations, teams and individuals, which I think are 

directly related to out evolutionary biology and behavior biases, 

and linked to our perceived place and survival in the herd.

 Never events in ophthalmology 

The NHS improvement publication highlights 16 areas of 

never event occurrences. These are presented as procedural and 

system failures. In ophthalmology, the most common mishap 

is wrong lens power insertion. 

Simon Kelly, Consultant Ophthalmic Surgeon at the Bolton 

Eye Unit in the UK, published a review of causes of wrong lens 

implantation. Analysis of why the error had occurred revealed 

that in 62 of 164 reports no causal reason was found (8). A 

list of reasons that were given suggests a breakdown in correct 

procedures, but also hints that human misperception may be 

the underlying cause of most of the other errors. 

My own awareness of this was raised following some near misses 

despite introducing stricter checking procedures, after making 

wrong lens selections in the past. These near misses really made me 

think harder on how to stop error creeping in, even when detailed 

WHO checks (see section further below) have been undertaken.

“If the patient has not 
been listened to, or doesn’t 
understand the likely 
outcomes (such as the 
refractive result) or the first 
diagnosis is wrong, the 
operation or treatment will 
not work.”
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 OR spacewalk 

Putting a wrong power lens in is a huge shock for a patient and 

for a surgeon, but it is usually correctable either immediately 

– with lens exchange – or later, with exchange, “piggy back” 

lenses or refractive laser. But let us consider a very particular 

situation from which – in an event of a serious error – there 

is usually no come back: a spacewalk. In space, serious error 

means almost certain death. What safety system is in place for 

this? As you might expect, the system includes long training, 

repeat simulations, risk assessments, and meticulous planning. 

However, there is an important additional element: during 

the spacewalk, before every move or hand placement – each 

decision is spoken out first before performing, and validated 

by another astronaut who has also trained and simulated the 

same space walk. 

Now, due to time and cost constraints, we can’t have another 

consultant surgeon constantly checking our lens decisions, 

but could our junior colleagues perform such a role? Many 

surgeons work without other doctors in the operating room, 

so the scrub nurse or assistant is their next hope of spotting 

the error they might be about to unwittingly make. However, 

these members of staff can only help if they fully understand 

the biometry, and the patient’s desired refractive outcome. 

Discover more features of the  
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That means that the nursing team need training, too. Making 

sure that my team is properly and fully trained has certainly 

helped me when distraction or the quiet comfort zone led to 

a near miss. 

The need for additional team training was formally 

highlighted in Healthcare Safety Investigation Branch 2017-

2018 (9). I personally tried to implement this practice in 

2006, but was overruled by senior clinical and administration 

managers despite support from nursing colleagues, which to 

me is an example of poor leadership culture.

 Grave mistakes 

Past research shows that there is an 18 percent chance of any 

iatrogenic error in western medical environments (10). Meta 

analysis suggests that 12 percent of errors caused permanent 

harm, of which half were potentially preventable. Resistance 

to change and reluctance to think outside of accepted systems 

may be at the root of this rate of error. 

In the UK, the acceptance of evidence of error and the need 

for change led initially to increased reporting, which in turn led 

to increased awareness and a change in culture from quickly 

forgetting mistakes (in the spirit of “getting back on the horse 

when you fall off,” a reliable defense mechanism for immediate 

wellbeing perhaps) to actually admitting, reporting, and sharing 

mistakes. Eventually, it was decided that a financial penalty should 

be attached to admitting a never event had occurred. This gave 

increased seriousness and gravity to the event. It was only in 2018 

that the financial penalty was lifted. Perhaps it was realized that 

this was a disincentive to being open and reporting serious, possibly 

preventable errors, and promoting a no-fault learning culture, 

exactly as it was in the aircraft industry. The NHS explained the 

decision in this way: “Our removal of financial sanctions should 

not be interpreted as a weakening of effort to prevent Never Events. 

It is about emphasizing the importance of learning from their 

occurrence, not blaming. Identifying and addressing the reasons 

behind this can potentially improve safety in ways that extend far 

beyond the department where the Never Event occurred or the 

type of procedure involved (2).”

It is worth highlighting that a never event, once reported, 

results in the wisdom of hindsight. The reality is not so much 

that an adverse event will never happen – a cure for all human 

fallibility has not yet been discovered – but that we desire to 

put certain steps in place, so that repeat preventable errors 

are reduced to an absolute minimum – that they are so rare 

that they almost never happen. That never events continue 

to occur is a more accurate depiction of our current reality. 

Nevertheless, it seems that for wrong lens insertion the news 

is good, with records showing a reduction of never events up 

until 2018, when the latest available data were recorded.

 Why do things go wrong?  

Mark Pimblett, my colleague and medical simulation 

consultant trainer based in Bolton, UK, used to ask participants 

how they felt when they made a mistake during a scenario. 

They would almost always answer, “Oh, I felt really bad,” or 

“I was so embarrassed.” He would then gently probe their 

self-awareness until it dawned on them that in the moment 

of the mistake or error they felt and thought nothing! I have 

come to realize through my own experience how true the above 

experience is. I have also come to acknowledge that despite all 

the awareness and checks performed, and the best intentions, 

there is still the trap of the final fallibility space – the moment 

in time when self-awareness switches off and the error occurs. 

None of us want to be in the situation when later we 

are reflecting on our mistakes with feelings of remorse, 

embarrassment, and self-disappointment. After an error 

is found, hours, weeks or months later, we don’t want the 

whole team or organization having to report another never 

event, and collectively wondering how it was missed. To help 

us all prevent the errors from happening, we must become 

much better at understanding how and why we switch off 

our awareness, and decide how we can maximize team work 

cognition and awareness to increase safety.

 The human element 

In Simon Kelly’s paper I mentioned, in 38 percent of cases 

of the wrong lens being implanted, the cause was unknown 

(8), which may suggest human factors were at play. If the 

biometry suggests the correct power but another lens power 

is used, it indicates that something happened in the time 

between the decision was made with the correct information 

and the lens was selected for insertion. This is the fateful 

final fallibility space.

It could be very useful if all staff focused on that particular 

moment and made sure they got the communication 

and final check correct as the lens is chosen 

and then immediately opened onto the 

operating trolley, minimizing the 

time between decision and action. 

It is very important to involve 

at least one other person 

who understands the 

decision, the action, 

and its consequences. 

In short, the mantra 

should be: “Let’s 

get it right; it is 

very important 



we all now pay attention!” The patient’s involvement in ensuring 
correct ID from the biometry (not the consent form) and their 
desired outcome should be checked at this point. After all, it 
is their eye that is being operated on! This crucial moment of 
decision making is recognized in aviation procedures as the 
sterile cockpit (11). Unnecessary distraction is a critical factor 
leading to error in both medicine and aviation.

 WHO checks 

We should all be familiar with Atul Gawande and the WHO 
checklist. His publication “The Checklist Manifesto” is a 
great read and provokes some great insights into why errors 
happen and what can be done to reduce them. However, it is 
now recognized that checklists in themselves do not guarantee 
safety and might indeed lead to error (12). For me, the key 
question is, “What is a real check?” It occurs when (at least) 
two people with sufficient understanding independently verify a 
piece of information without knowledge of each other’s decision. 
This cannot happen if each person is presented with the same 

information at the same time and simply asked to repeat 
the information already in front of them – that is a 

biased process. It adds in authority, seniority, 
time pressure (when the surgery is about 

to start) to the moment, all of which 
can lead to poor communication 

and error.
An effective checklist 
must be a short, focused 

and clear, and precise in 
its objective. If further 

checks are needed, 
these should be 
s e p a r a t e  a n d 

www.optotek-medical.com
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“Now, due to time and cost 
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another consultant surgeon 
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focused on the decision process they are targeted at. 

If, however, we are verifying a specific prosthesis to avoid 

error, a minimum of two independent checks are required, 

as above – that means two competent people providing 

confirmation separately. Ideally, three people should be 

involved (the patient can have a key role: the casting vote!).

The current NHS culture is predicated on compliance 

with checking and adhering to systems and acronyms. The 

checklists get longer in response to the latest scandal or last 

system error reported. This goes away from the thinking of 

clear, safe decision making.

 Compliance environment 

Organizations want safety and good outcomes; individuals 

in leadership roles are rewarded for responsibility and so 

are intent on minimizing risk of accountability for error. 

This means systems and compliance to policy are the main 

mechanism or preventing mistakes. If focus is on policy and 

not responding to the issues highlighted by front-line care, 

the result is “repeating the same behavior and expecting a 

different outcome” madness. Going around and around the 

same “checklist safety loop” is counterproductive if errors are 

repeated. Compliance with systems stops critical thinking and 

questioning, and the ability to speak up if something looks 

or feels wrong. Compliance and promises of consequences for 

non-adherence may prevent commonest predictable errors, but 

not the 33 percent or more unforeseen situational error in the 

final fallibility space.

We all make unforeseen errors despite our strongest intention 

not to. We have to freely admit our errors and analyze the causes, 

aiming not to 

let ourselves or 

others make that 

same error again. 

Our cognitive and 

communication lapses will 

always happen, simply because 

we are human. Even the most 

aware, well-trained professional can 

still make a mistake, especially given time 

pressure and distractions. A well-trained, robust 

and confident team around you can save you from the error 

that is waiting to happen. Finally, don’t forget to check in with the 

person in the room who has the most to gain and lose: the patient.

Raymond Radford is an Independent Consultant Ophthalmic 
Surgeon, and author of “NHS, Please Don’t Kill Me” (3). He is 
based in Preston, UK.
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TRUE MEASUREMENTS, 
FEWER ASSUMPTIONS
Advanced technologies for intelligent IOL power calculations – even in challenging eyes

Technology to Empower24

It’s all in the image
ANTERION® from Heidelberg Engineering is a comprehensive 
device for optical biometry and IOL power calculations. 
It provides spectacular, informative images of the anterior 
segment by combining swept-source OCT technology with 
eye tracking. The resulting images enable precise measurements 
for optimal cataract and anterior segment surgery.

Make the difference in challenging eyes
An increasing number of patients present with irregular eye 
geometries, which can make calculating predictable refractive 

patients with previous laser vision correction, short eyes, or eyes 
with complex corneal shapes and pathologies. ANTERION helps 
clinicians cope with these cases by providing unique cornea data, 
precise preoperative measurements, various IOL calculation 
methods, and image-based lens assessment.

Unique cornea data to assess complex geometries
ANTERION’s corneal measurements are derived from 
tomography, pachymetry, and wavefront analysis. Cornea data 
is based on 16,640 A-scans over an 8 mm zone and details 
both anterior and posterior corneal surfaces. The image-based 
measurements can help identify irregular corneas and pathologies 
and facilitate optimal IOL power calculation.

Figure 1. ANTERION swept-source OCT image of a healthy eye.

Figure 2. Corneal maps detailing the anterior and posterior corneal 

surfaces after refractive surgery.
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Precise measurements based on high-resolution images
ANTERION’s clear SS-OCT images are fundamental to 
predictable refractive outcomes. High-resolution imaging 
allows precise OCT segmentation of the corneal surfaces 
and facilitates highly accurate preoperative measurements. 
Within one acquisition, all relevant biometric measurements 
are captured: full and central corneal analysis, anterior 
chamber depth, lens thickness, axial length, and many more.

Advanced methods for IOL power calculation 

ANTERION’s spheric and toric IOL calculator library 
includes established IOL formulas as well as an interface to 
the OKULIX ray tracing application. This method utilizes 
corneal tomographic measurements and considers anterior 
chamber depth as well as lens thickness to calculate IOL 
power based on ray tracing the pseudophakic eye with the 
selected IOL model in position. Ray tracing calculations 
populated with ANTERION data have been shown to 
provide excellent outcomes in eyes with previous laser 
refractive surgery (1).

Assessment of lens position
ANTERION provides additional information for surgical planning 
and follow-up. Lens vault can be assessed and the visualization 
and location of phakic lenses, IOLs, ICLs, and previous surgical 
procedures can be reviewed in great detail. Furthermore, 
accurate and reproducible angle measurements can be 
generated to provide full analysis of anterior chamber geometry.

More than biometry
ANTERION is more than a high-end biometer for cataract 
surgery. It is a multidisciplinary imaging and measurement 
device that can grow to meet practice needs. Cornea 
and refractive surgeons, glaucoma specialists, and general 

Reference

1. B Gjerdrum et al., “Refractive precision of ray tracing IOL calculations 

based on OCT data versus traditional IOL calculation formulas based 

Figure 3. OU toric IOL calculator accounting for corneal astigmatism, 

incision location, and surgically induced astigmatism.

Figure 4. Evaluation of the same eye before and after cataract surgery, 

including selected measurement overlays for anterior chamber angles, 

spur-to-spur distance, and lens vault.



In Pract ice26

Eye health is an essential part of everyday 

living – and loss of vision to any degree can 

massively affect quality of life and impact 

the lives of friends and family. Age-related 

macular degeneration (AMD) is the most 

common cause of blindness and, in our 

aging population, is on course to become a 

significant healthcare burden. Dry AMD 

accounts for the majority of AMD cases 

but, unlike the wet form, there are no 

effective therapeutic options for patients. 

In the advanced form of AMD, geographic 

atrophy (GA), vision loss is irreversible.

Improving patient expectations

A major surgical intervention for AMD 

is the implantation of an intraocular lens 

(IOL) to improve eyesight. Although 

the surgery should improve vision, 

an underappreciated step in patient 

management is managing expectations 

for post-operative eyesight – because 

vision will not be restored to pre-AMD 

levels. This is where our Danish-Austrian 

collaboration is aiming to improve the 

situation – with a “Real-Life AMD” task-

based questionnaire that specifically looks 

at AMD-related changes in vision (1).

We do this by focusing on more rounded 

activities of daily living (ADLs), because 

AMD increases the risk of ADL task 

The Danish-
Austrian 
Connection
A bespoke visual functional assessment for AMD is on the horizon 
 
By Andreas F. Borkenstein
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impairment 3- to 13-fold, depending 

on the condition’s severity. The key 

advantages of this assessment are that the 

test is simple enough to perform at home 

or in the clinic, it is reproducible, and the 

results of task completion or failure are 

extremely clear – for example, pouring a 

cup of tea or coffee. Clarity of results is a 

refreshing step forward; many other tests 

involve patient recollection and general 

impressions on the level of improvement, 

all of which will be heavily subjective and 

affected by other psychosocial factors.

The Real-Life AMD questionnaire can 

give an accurate assessment of pre- and 

postoperative vision for AMD patients, 

which enables the ophthalmologist to paint 

a better picture of future vision and improves 

patient satisfaction. This is important – 

patient satisfaction can reduce the risk of 

postoperative depression and other mental 

health problems that both negatively affect 

the patient and detract from postoperative 

vision training. Although improvements 

from IOL implantation may be modest, 

they nonetheless improve a patient’s vision 

and ability to perform ADLs.

There are great potential benefits from IOL 

implantation, but many ophthalmologists 

are unwilling to take this step. Reasons 

include concerns about surgical techniques, 

poor outcomes in previously treated patients, 

or even a misunderstanding over what is the 

best lens to select for a patient. This, too, can 

tie into patient expectation management, 

with poor patient preparation leading to 

poor feedback and a reluctance to repeat 

the procedure.

Trial and error

The complete lack of therapeutics to 

tackle dry AMD poses a significant 

problem – but one way to increase 

the odds of finding a treatment is to 

improve patient selection for clinical 

trials. Recruiting the wrong patients 

can affect the outcomes of clinical trials 

when looking at AMD specifically. A 

common example is when AMD patients 

Andreas Borkenstein

Niels V. Nielsen, Chief Surgeon at Ojenhospitalet Danmark, University of Copenhagen, Denmark, 

who is one of the senior researchers representing the real-life Danish-Austrian cooperation.

mpairment 3- to 13-fold depending



 

A D L - T A S K S :  
PRE- AND POSTOPERATIVELY 

Patients are assessed on their ability to complete basic tasks

S L IC E  O F  T H E  AC T ION
Cutting bread into three equal slices of 1 cm

    No difficulty to complete  

    Difficult to complete 

    Infeasible

    

    

    

T E A  O R  C O F F E E ? 
Pouring tea or coffee in a cup 

 

    No difficulty to complete 

    Difficult to complete 

    Infeasible 

S IG N  ON  T H E  L I N E
Giving a signature within a  

pre-marked space

    No difficulty to complete  

    Problems or inaccurate signature 

    Infeasible

    

FAC E  VA LU E
Drawing a face with details – such as eyes, 

ears, nose, hair, mouth, and glasses

    No difficulty to complete

    Problems – hardly identifiable 

    Infeasible

    

C A L L  M E  M AY BE
Dialing a specific number on a cell phone device

    No difficulty to complete

    Problems – hardly identifiable 

    Infeasible

   

   

G U E S S  HO O T ?
Identifying two pictures of the 

same animal from 10 different 

animal pictures

    No difficulty to complete 

    Inaccurate selection  

    Infeasible

    

In Pract ice28
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also have a visual comorbidity such as 
cataracts – which can leave researchers 
wondering, “What is the real reason this 
therapeutic succeeded (or didn’t)?”

Most current AMD studies use Early 
Treatment Diabetic Retinopathy Study 
(ETDRS) chart-based assessments of 
vision – such as Best Corrected (Distance) 
Visual Acuity (BCDVA). Unfortunately, 
BCDVA does not correlate with dry 
AMD lesions – especially for GA – and 
therefore may not be appropriate for 

assessment of vision in AMD. There are 
other tests that are more rounded and 
applicable to AMD and GA – including 
NEI-VFQ-25, Functional Reading Index 
(FRI), novel patient-reported outcome 
(PRO), and maximum reading speed – 
which have all previously been used for 
either AMD or GA studies. But there are 
no assessments yet that are specifically 
designed for the challenges that arise 
from AMD.

Real life solution
Our assessment has been trialed in over 
100 patients with various AMD-IOLs in 
both Denmark and Austria and may offer 
better visual functional assessment for both 
AMD and IOL implants, against static 
visual acuity measurements – providing 
applicable “true” and real-world results. 
Because the tasks are all very common 
activities to independent living, the test 
also serves as a reliable marker for patient 
expectations. We started our Danish-
Austrian collaboration about five years 
ago and have published some interesting 
case reports (2–4), showing fantastic and 
surprising results in patients with low 

chances of success – proving the German 
idiom, “Those who are said to be dead, 
live longer.”

We welcome the use of our questionnaire 
in larger studies to validate its effectiveness 
in a broader patient population. Despite 
the increasing medical healthcare burden 
imposed by AMD there are still no 
validated tests for functional vision or 
PROs specifically for AMD – a gap 
that our questionnaire fills. Besides our 
Danish-Austrian collaboration’s efforts 
to improve patient outcomes, there are 
other research groups across the globe 
attempting to identify suitable vision and 
ADL tests. These could be incorporated 
into a central battery of core tests that 
clinicians can use for AMD patients. 
Therefore, we also believe that a white 
paper should be created by an AMD-
IOL task force to set out the correct use 
of AMD IOLs, proper patient selection, 
and suitable evaluation methods.

Andreas F. Borkenstein is founder of 
Borkenstein & Borkenstein private practice 
at Privatklinik der Kreuzschwestern in 
Graz, Austria.

“But there are no 
assessments yet that 
are specifically 
designed for the 
challenges that 
arise from AMD.”
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Dry eye disease (DED), also known as 

keratoconjunctivitis sicca, is reported in 

5–50 percent of adult patients globally, 

with women and the elderly being at a 

higher risk (1). The prevalence of DED 

in Asia – 27.1 percent – is reported to 

be higher than other continents, with 

prevalence in India, where we practice, 

varying between 18.4 and 54.3 percent 

(2, 3, 4, 5). According to a recent 

observational study, the average overall 

incidence of DED in India was 14,593/

million population – or 1.58 percent in 

urban populations and 1.31 percent in 

people living in rural areas (6).

Individuals with DED experience 

ocular irritation, itching, redness, 

mucous discharge, foreign body 

sensation, photosensitivity, and visual 

blurring which have an impact on their 

daily activities (8). DED imposes a 

substantial negative impact on health-

related quality of life and causes 

considerable economic burden due to loss 

of work productivity (9). Multiple risk 

factors cause or contribute to transient 

dry eye symptoms (see Figure 1).

Post-surgical DED

Surgeries to correct refractive errors, 

including LASIK, cataract surgery, 

PRK, SMILE, femtosecond lamellar 

extraction (FLEx), and other ophthalmic 

procedures (lid surgery, glaucoma surgery, 

keratoplasty, conjunctival surgery, 

vitreoretinal surgery) can all trigger dry 

eye symptoms transiently or exacerbate 

existing symptoms (11). LASIK is the 

most common procedure that affects 

tear film in approximately 50 percent 

of patients at 1 week, 40 percent at 1 

month, 20–40 percent at 6 months, with 

0.8 percent lasting more than one year 

(12, 13). The incidence and prevalence of 

DED after cataract surgery is 9.8 percent 

and 34 percent at four weeks and six 

months post-surgery, respectively – but 

the impact of surgery is difficult to gauge 

because pre-existing DED is frequent in 

patients with cataracts (14, 15).

Postoperative dry eye can have a negative 

impact on visual recovery outcomes 

and recovery time (16). Although the 

symptoms are transient in the majority of 

cases, it can affect the overall quality of life 

of the patient (11, 16). And patients may 

Time For 
Tears
Demystifying post-surgical dry eye disease management 
 
By Chandrashekhar Wavikar, Mathew Kurian, Arindam Dey, and Prashant Sada
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Type of surgery
Intraoperative or patient-

s2pecific risk factors
Mechanism of action Management strategies

LASIK (11, 12)

• Pre-existing DED

• Schirmer test values <10 mm

• Long-term CL wear

• Use of intraoperative MMC

• Asian ethnicity and female sex

• Greater ablation depth as well as a 

narrow flap hinge

• Deeper nerve damage of the 

cornea caused by flap creation 

resulting in decreased  

corneal sensitivity 

• Incomplete reinnervation

• Neurotrophic epitheliopathy

• Ocular rosacea

• Preservative-free artificial tears 

(0.3% HA  5 times a day for 1 

month and 0.1% HA or saline-

based lubricants thereafter)

• Anti-Inflammatory agents like 

cyclosporine (0.05%)

• Ointments and eye patches

• Dietary alpha omega fatty acids, 

maintaining a humidity >40-

50%, punctal plugs and autologous 

serum drops are also helpful (rarely 

recommended)

Cataract surgery  
(11, 19)

•  Pre-existing DED

• Schirmer test values <10 mm

• Long-term CL wear

• Use of intraoperative MMC

• Asian ethnicity and female sex

• Greater ablation depth as well as a 

narrow flap hinge

• Elevation of inflammatory factors, 

goblet cell loss, and MGD 

• Corneal denervation causes 

impairment of normal blinking and 

tearing reflexes and further damage 

to corneal epithelium

• Surgical trauma leading to corneal 

sensitivity, increased inflammation and 

tear film instability

• Artificial tears (comprising HA 

or CMC and/or PEG/PG and 

osmoprotectants), lubricating gels 

and ointments

• Topical anti-inflammatory 

medications and cyclosporine 

(0.05%) 

• Punctal plugs for mechanical 

blockage of tear drainage, 

systemic treatments like oils 

(Flaxseed oil, omega 3 essential 

fatty acids), doxycycline (rarely 

recommended)

PRK (20, 21)
•  Impairment of corneal nerve function 

during surgery

• Corneal denervation at nerve endings 

that terminate in the anterior stroma 

and epithelium impairs corneal 

sensation and feedback to the lacrimal 

gland, causes decrease in corneal 

sensitivity, tear film instability, 

decreased aqueous tear production, and 

corneal and conjunctival epitheliopathy

• Preservative-free artificial tears 

• Anti-inflammatory medication 

and antibiotics

• Punctal plugs and autologous 

serum (rarely recommended)

Glaucoma Surgery  
(11, 22)

• Use of anti-metabolites (MMC and 

5-FU)

•  Bleb formation

• Glaucoma medications with 

preservatives

• Filtering blebs

• Reduction in percentage of live 

conjunctival and corneal epithelial cells 

• Tear film instability, ocular surface 

complications, iatrogenic limbal 

stem cell deficiency, and endothelial 

cell damage

• If feasible, minimize the exposure 

to topical IOP-lowering agents 

• Laser trabeculoplasty 

Table 1. Dry eye after ophthalmic surgery.

Key: 5-FU – 5-fluorouracil; CL – contact lens; CMC – carboxymethylcellulose; HA – Hyaluronic acid; MMC – mitomycin-C; PEG/PG – polyethylene 

glycol/ propylene glycol.
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report dissatisfaction and postoperative 
discomfort because of dry eye symptoms 
(17, 18). Considering the ever-increasing 
number of patients undergoing the 
ophthalmic procedures highlighted 
above, it is important to understand the 
risk factors, mechanisms of action, and 

management strategies for each to reduce 
further complications and improve patient 
satisfaction and comfort (see Table 1).

General recommendations for  
other surgeries
Other ophthalmic procedures (lid 

surgery, glaucoma surgery, keratoplasty, 
conjunctival surgery, vitreoretinal 
surgery) can also result in dry eye 
symptoms. In general, pre-operative 
screening and management of post-
surgical dry eye symptoms should be 
considered as critical aspects of pre- 

Figure 1. Risk factors that cause or contribute to transient dry eye symptoms.
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Properties Effectiveness in peri/post-surgical DED

Carboxymethyl cellulose (CMC)

• Viscosity-enhancing agent

• Binds directly to corneal epithelial cells and stimulates the migration of 

epithelial cells (25) 

• Improves stability of the tear film (33)

• CMC was more effective in terms of recovery of the ocular surface, 

significant improvement in fluorescein break-up time, lower mean 

ocular surface staining, and fewer dry eye symptoms when compared 

with HPMC instilled in patients undergoing LASIK surgery (35) 

•  Instillation of CMC-based artificial tears in peri- and post-LASIK 

surgery increased higher mean goblet cell density and resulted in 

rapid recovery of ocular surface (36) 

•  Conventional therapy* plus CMC after phacoemulsification 

reported improvement in terms of TFBUT, ocular surface staining, 

visual function, ocular symptoms, and subjective symptom scores 

compared to baseline (37)

Hydroxypropyl methylcellulose (HPMC)

• Viscoelastic (30)

•  Application of 2% HPMC during phacoemulsification reduced 

the incidence of dry eye and improved satisfaction in senile and 

diabetic patients (38) 

• Intraoperative use of 2% HPMC in cataract surgery improved 

the clinical outcomes in terms of higher Schirmer test value and 

corneal fluorescein staining (39)

Hyaluronic acid (HA)

•  Anionic, non-sulphated glycosaminoglycan

•  Hygroscopic and mucoadhesive

•  Stimulates epithelial migration

•  Potential wound healing properties

•  Inhibits expression of proinflammatory mediators

•  Non-Newtonian shear-thinning properties

•  Crosslinked HA offers corneal re-epithelialization and healing of 

corneal wounds  (33, 40)

•  0.2% HA provided in the COMOD device after cataract extraction 

surgery was superior in reducing CCS values, higher TFBUT and 

SDI scores compared with 0.1% HA (41) 

•  Treatment with PF HA 0.1% and fluorometholone 0.1% eye drops 

improved the signs and symptoms of DED after cataract surgery 

in terms of improved OSDI score, TFBUT, Schirmer test score, 

fluorescein staining score, and goblet cell count (42)

Hydroxypropyl-guar (HP-guar)

•  Mucomimetic gellable agent (43) 

•  Chemically modified gum which has minimal effect on the cross 

-linking potential of polymer (43)

•  HP-guar on dry eye after phacoemulsification resulted in 

significantly better TFBUT, OSDI, ocular symptoms subscale, 

vision-related function subscale, CD3 and HLA-DR levels 

compared to patients who did not receive HP-guar (44) 

• Use following LASIK surgery relieved discomfort symptoms 

(longer TFBUT score) that are associated with the procedure (45)
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and postoperative planning. Aggressive 

topical lubrication, oral and topical anti-

inflammatory agents, and punctal plugs 

can be recommended in susceptible eyes. 

Major intra-operative strategies include 

gentle manipulation, preservation of the 

conjunctival architecture post-peritomy, 

secure wound closure, minimized 

thermal cautery use, reduced surgical 

time to avoid prolonged corneal exposure, 

use of a corneal light shield, and frequent 

instillation of balanced salt solution (11).

Artificial tears in the management of 

post-surgical dry eye

Neurogenic inflammation caused by 

incision and ablation performed during 

refractive and cataract surgeries reduce 

corneal sensitivity; therefore, we need 

to use agents that promote healing via 

corneal re-epithelialization – either 

by increasing cel ls’ proliferation/

migration rate, by aiding wound healing 

through modulating inflammation, 

or by facilitating cel l attachment 

for wound closure (23). Previously 

published studies have reported that 

artificial tears can accelerate corneal 

re-epithelialization through different 

mechanisms (14, 24, 25). Artificial 

tears improve visual acuity, contrast 

sensitivity, corneal epithelial regularity, 

tear film stability, ocular surface stress, 

and also minimize desiccation and cell 

death by providing moisturization and 

lubrication to the ocular surface (26, 27, 

28, 29, 30). Furthermore, peri- or post-

surgical instillation of artificial tears 

has been shown to improve symptoms 

of dry eye, making them a crucial 

component for the management of post-

surgical dry eye (11, 31). These buffered 

hypotonic or isotonic solutions contain 

viscosity-enhancing agents, osmotic 

agents, antioxidants, preservatives, 

and some inactive agents like buffers, 

electrolytes, and excipients (30).

Next-generation tears

Artificial tears have now progressed 

to advanced gel-forming drops that 

contain natural or synthetic polymers 

create a more viscous and elastic 

Table 2. Clinical benefits of viscosity-enhancing agents in patients with post-surgical DED.

Key: PF – preservative-free; OSDI – Ocular Surface Disease Index; TFBUT – tear-film breakup time; SH – Sodium hyaluronate; OPI- Ocular 

Protection Index; CIC – conjunctival impression cytology; TOSS – total ocular surface staining; IDEEL – impact of dry eye on everyday life; VAS 

– visual analog scale; NITBUT – non-invasive tear film breakup time; CCS – Central Corneal Sensitivity; CCT – Central corneal thickness; HLA DR 

-human leukocyte antigen-DR; CD3 – cluster of differentiation 3; BSS – balanced salt solution.

*Conventional therapy includes topical corticosteroids or non-steroidal anti-inflammatory drugs to manage inflammation and anti-infectives.

Combination of HA and HPG

• Protects desiccation 

• Improves retention on the ocular surface 

• Offers better cell and barrier protection from surfactant insult (46)

• Instillation pre- and post-cataract surgery reduced ocular 

discomfort post-surgery and resulted in (47)

•  Significantly lower SPEED scores 

•  Significantly higher fluorescein TFBUT 

•  No corneal fluorescein staining

Combination of CMC and HA

• Osmoprotectant

• Reduces corneal alterations or the loss of goblet cells 

• Provides reparative effects by stimulating epithelial migration and 

inhibits proinflammatory mediators (33)

• Following LASIK, patients receiving CMC-HA showed 

improvement in uncorrected visual acuity while OSDI scores, corneal 

staining, Schirmer’s test, and TFBUT were comparable to CMC (48) 

•  Following cataract surgery, significant improvement in TFBUT, 

OSDI score, VAS-assessed dry-eye symptoms and significant reduction 

in mean corneal fluorescein staining were observed compared to control 

group who received topical steroid-antibiotic alone (49)

“Ocular surgeries 

quite often aggravate 

or result in dry eye 

symptoms.”
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matrix in the patient’s eye than saline 

products, resu lt ing in increased 

duration of effect. Common viscosity 

agents include carboxymethyl cellulose 

(CMC), hya luronic ac id (HA), 

hydroxypropyl-guar (HP-guar), and 

hydroxypropyl cellulose. Acting alone or 

in combination (for example, HP-guar-

HA), these viscosity enhancers increase 

tear film thickness, protect against 

desiccation, promote tear retention at 

the ocular surface, protect the ocular 

surface, maintain physiological corneal 

thickness, improve goblet cell density, 

and relieve dry eye symptoms (30). Each 

hydrogel formulation acts in a different 

way; for example, borate/HP-guar 

crosslinks with natural divalent ions in 

the tear film to form a soft gel (very low 

viscosity) that is maintained between 

the blinks (32). In other formulations, 

the synergic action of different polymers 

can contribute towards better lubrication 

and retention on the ocular surface than 

single-polymer based artificial tears – 

and, therefore, result in better symptom 

relief (33, 34). These viscosity-enhancing 

agents impart a number of clinical 

benefits in patients experiencing post-

surgical dry eye symptoms (see Table 2).

Beyond viscosity

Different categories of ophthalmic 

demulcents, inc luding cel lu lose 

derivatives, dextran, gelatin, and liquid 

polyols, may also be used in artificial 

tear formulations. And though high 

molecular weight polyhydric alcohol 

demulcents, such as PEG/PG, do 

not increase viscosity, they can mimic 

mucin layer and protect the corneal 

surface when in combination with 

gelling agents, such as HP-guar (50). 

Specifically, tear formulations based on 

PEG/PG and HP-guar combinations 

have been shown to provide relief 

from dry eye discomfort symptoms 

induced or exacerbated by LASIK or 

cataract surgeries (45, 51). In general, 

ophthalmic demulcents are considered 

vita l components of prescription 

formulations for DED.

A f inal category of compounds, 

osmoprotectant,  protect cells under 

extreme osmotic stress by balancing 

osmotic pressure without disturbing 

cell metabolism. Each osmoprotectant 

differs in kinetics of cell entry and 

exit, speed of action, and acts upon 

different processes; however, a fixed 

combination of osmoprotectants can 

have protective synergic effect against 

hyperosmolarity. The most commonly 

used osmoprotectants in artificial tears 

include L-carnitine, betaine, glycerol, 

erythritol, and trehalose (30, 33).

No time for tears?

Regardless of the type of surgery or the 

peri-operative and patient-specific risk 

factors at play, ocular surgeries quite 

often aggravate or result in dry eye 

symptoms. In the majority of cases, dry 

eye symptoms are transient in nature; 

here, artificial tears can be considered the 

first-line therapy. Indeed, studies have 

demonstrated that dry eye symptoms 

were improved – and, importantly, no 

safety concerns were raised –  when 

artificial tears were instilled pre- or 

post-operatively. However, not all 

artificial tears are created equal! Those 

that promote corneal wound healing (via 

corneal re-epithelialization) and offer 

anti-inflammatory properties appear to 

be best placed to reduce the incidence 

of post-surgical dry eye symptoms. 

As to the future, we would like to see 

further systematic, randomized clinical 

trials to better understand the frequency 

and duration of instillation needed 

for consistent outcomes in patients 

undergoing refractive correction surgery.

Chandrashekhar Wavikar is the Medical 
Director and consultant cataract and 
refractive surgeon at the Wavikar Eye 
Institute in Thane, Maharashtra, India.

Mathew Kurian is the Medical 
Superintendent and Consultant Cataract 
and Refractive Surgeon at the Chaithanya 
Eye Institute, Palarivattom, Kerala, India.

Arindam Dey is Head CDMA and Medical 
Director at Alcon Laboratories India Pvt. 
Ltd., in Bangalore, Karnataka, India.
Prashant Sada is Medical Advisor at Alcon 
Laboratories India Pvt. Ltd., Bangalore, 
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“We would like to 

see further 

systematic, 

randomized clinical 

trials to better 

understand the 

frequency and 

duration of 

instillation needed 

for consistent 

outcomes in 

patients 

undergoing 

refractive correction 

surgery.”

cect i



www.theophthalmologist.com

In Pract ice 37In Pract ice 37

Treating glaucoma in the light of an 

impending cataract surgery is dependent 

on the patient’s current disease status 

– with intraocular pressure, current 

medication burden, and angle anatomy 

being the biggest features. The damage 

that has occurred to the optic nerve is a 

minimal factor in my decision making, as 

I think that reducing patients’ dependence 

on drops is always beneficial, even 

when patients are well controlled. One 

thing that does often bridge all disease 

statuses when strategizing cataract 

surgery on a patient with glaucoma and 

who is on IOP lowering mediations, is a 

Schlemm’s canal-based MIGS procedure. 

In my opinion, the canal is the safest site 

available for a stent or another MIGS 

device, so it is always my “go to” for 

cataract surgery, regardless of disease 

stage. In this article, I outline how I alter 

treatment for patients, depending on the 

severity of their glaucoma.

Mild to moderate

Most cataract patients with concomitant 

glaucoma fall into the mild to moderate 

category. Essentially, if the angle is open, 

IOP is ≤ 25 mmHg, and the patient is 

on three or fewer medications, then I 

will implant second or third generation 

trabecular micro-bypass stents (iStent 

inject or iStent inject W, Glaukos). 

For surgeons who are starting out 

on stent implantation, gonioscopy 

is an essential skill. As a first step, I 

recommend simply beginning to look 

at the angle (see Figure 1) using a gonio 

lens in the clinic or at the end of a 

cataract case. There is immense variation 

in the angle, and taking the time to 

learn this aspect of ocular anatomy 

serves surgeons well. From there, one 

can progress to using a Sinskey hook to 

touch the trabecular meshwork (TM) 

at the end of the case to get a better feel 

for how to approach the angle and TM 

during a MIGS procedure. 

To make life easier for initial cases, 

I recommend choosing patients with 

wide open and well-pigmented angles. 

The pigment makes it easier to see the 

“landing zone” for the stents – in my 

experience, it generally takes surgeons 

about 15 procedures to be able to 

repeatably implant the stents in the 

correct location (see Figure 2). The 

latest-generation iStent inject W has a 

wider flange, making over-implantation 

less likely, but there is a learning curve 

no matter which stent one uses.  

The postoperative course with stent 

“In my opinion, the 

canal is the safest 

site available for a 

stent or another 

MIGS device, so it 

is always my ‘go to’ 

for cataract 

surgery, regardless 

of disease stage.”

My Algorithm 
for Cataract and 
Glaucoma Patients
We should not treat every condition with a cookie cutter attitude; disease severity can alter 

the approach. Here, I describe how the application of my personal algorithm enables a 

stratified approach to cataract surgery and glaucoma treatment. 
 
By Imran Masood
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technologies is fairly similar to that of 

cataract surgery alone, making them 

relatively easy to incorporate into a 

busy cataract practice. While day one 

IOP spikes may be a concern after the 

procedure, I have found it rare during 

my decade of implanting stents. My 

practice has benefited from not only 

addressing the patient’s glaucoma long-

term, but also proactively blunting any 

postoperative IOP spikes following 

cataract surgery, thereby protecting 

the optic nerve, which has effectively 

lowered the threshold for implanting 

stents independent of optic nerve status 

or preoperative IOP control.

Narrow angles and moderate glaucoma

For patients in the IOP range of 25–35 

mmHg, I often combine the use of 

catheterization and viscodilation with 

a stent. For those with narrow angles, I 

rely on ab-interno canaloplasty (ABiC) 

for catheterization and viscodilation 

of Schlemm’s canal using the iTrack 

microcatheter (Nova Eye Medical). 

When considering narrow angle 

patients, the surgical decision making 

must be adjusted. For some patients – 

such as those on one medication before 

the operation – no additional glaucoma 

procedure is needed; the narrower the 

angle, the greater the IOP-lowering 

effect of cataract surgery. Narrow 

angles, especially in the setting of a 

higher iris insertion, increase the risk 

of iris prolapse into the stent device. 

In cases with narrow angles, when a 

MIGS procedure is desired, a dilating 

procedure, such as ABiC or canaloplasty 

with the Omni Surgical System (Sight 

Sciences), is a safer approach. I often 

don’t make the final decision of which 

procedure to perform until I have had 

the chance to inspect the angle and iris 

insertion intraoperatively. 

Similar to stenting, surgeons who 

want to perform ABiC (see Figure 3) 

should focus initially on gonioscopy 

skills. The ABiC procedure requires 

many more steps and the assistance 

of a good technician – as well as the 

surgeon’s good situational awareness 

and comfort in visualizing through 

blood. I like to fill the eye exuberantly 

with viscoelastic, because having a 

slightly higher pressure in the anterior 

chamber reduces bleeding and enables 

a better view. While overfilling the 

anterior chamber when stenting can 

collapse Schlemm’s canal, that is much 

less of a concern when catheterizing the 

canal. The illuminated distal tip of the 

catheter provides good viewing of the 

canal, so it is helpful to turn off the 

microscope light to check positioning.  

Advanced glaucoma

For patients with a very high IOP >35 

Figure 1. Spending a little extra time with a gonio lens can help surgeons learn more about angle 

anatomy in preparation for learning stent implantation. 

Figure 2. Correctly implanted iStent inject W stents in the eye.



www.theophthalmologist.com

In Pract ice 39

mmHg, I prefer gonioscopy assisted 

transluminal trabeculotomy (GATT), 

which I also perform with the iTrack 

microcatheter. This more invasive 

procedure is one that I reserve for 

patients with a more severe disease – 

or a more unstable IOP.  

The GATT procedure is very similar 

to ABiC, but requires a little more 

dexterity to grasp the leading end of 

the catheter through the TM with the 

dominant hand, while using a tying 

forceps in the nondominant hand to 

hold the other end of the catheter, to 

create a 360° trabeculotomy. Again, 

using a generous amount of viscoelastic 

is the key to good visualization, and 

some surgeons will leave a small amount 

of viscoelastic in the eye to prevent 

bleeding from the canal. At the end of 

the case, it is important to evacuate as 

much of the blood as possible. I instruct 

the patient to avoid exertion for the first 

week after GATT, and to sleep with 

the head slightly elevated to reduce the 

venous return and episcleral venous 

pressure. It may be helpful to sleep 

on the side of the operated eye (left 

cheek to the pillow if the left eye was 

operated on) to further reduce pressure 

by elevating the nasal episcleral vessels. 

I do follow GATT patients a little 

more closely afterwards because of the 

expected bleeding – typically seeing 

patients weekly until any hyphema has 

cleared and vision returned, usually 

by three weeks. Eyes that have had a 

GATT procedure are also more prone 

to postoperative inf lammation, so 

steroids may be needed for a longer 

duration postoperatively. 

A bridge to filtering surgery

Increasingly, I am also using canal-

based MIGS as a bridge therapy for 

patients with advanced disease who will 

ultimately need a filtering procedure, 

like trabeculectomy or a PRESERFLO 

MicroShunt (Santen). This approach 

allows me to safely remove the cataract 

in more complex glaucoma patients 

and improve their ocular surface in 

preparation for later trabeculectomy. 

There is very good evidence that filtering 

surgery success rates are affected by the 

health of the conjunctiva, which is 

compromised by dry eye or meibomian 

gland disease. 

I  have one pat ient who had 

trabeculectomy surgery in 1989. Today, 

at 93 years old, he still has an IOP of 10 

mmHg OU. Many of us have such long-

term success stories in our practices 

from the days when patients underwent 

earlier trabeculectomy – while they still 

had a pristine ocular surface. Although 

modern glaucoma medications have 

helped to preserve vision and avoid the 

need for filtration in many cases, there 

is no doubt that they are toxic to the 

ocular surface – and that damage cannot 

be reversed in a matter of days or weeks. 

I have found that cataract surgery with 

a stent or canaloplasty procedure can 

reduce the medication load for these 

patients. I also switch to preservative 

free options for any remaining drops 

and allow the ocular surface to heal 

for six to 12 months before attempting 

trabeculectomy – anecdotally, I find this 

leads to superior results.  

We are fortunate to be able to 

titrate MIGS to the patient’s IOP and 

anatomy. At all stages of glaucoma, 

canal-based MIGS procedures at 

the time of cataract surgery can help 

to preserve vision through reduced 

IOP – both minimizing the chance 

of postoperative IOP spikes that can 

damage the optic nerve, and reducing 

the medication burden to improve 

ocular surface health and patients’ 

quality of life.  

Imran Masood is a consultant ophthalmic 
surgeon specializing in complex cataract and 
glaucoma at Birmingham and Midland Eye 
Centre, and an Honorary Senior Clinical 
Lecturer at the University of Birmingham in 
Birmingham, England, UK. 

He has received speaking fees from 
Glaukos and Sight Sciences.
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Figure 3. A dilating procedure, such as ab-interno canaloplasty (ABiC) is recommended for patients 

with narrow angles.
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The H Factor 
Complement-regulating proteins play a major role in  

dry AMD pathology

 
By Simon J. Clark

Age-related macular degeneration (AMD) 

is a major cause of blindness worldwide 

– and there are no effective treatments 

for this condition. There are, however, a 

plethora of gene variants (45 common and 

7 rare) associated with modifying AMD 

risk. Many of these variants are linked 

directly to the complement pathway, 

which regulates the immune system 

and subsequent inflammation. This is 

important, because inflammation at the 

back of the eye is well known to play a role 

in AMD pathology – and it is clear that 

failure to regulate complement in AMD 

is a factor in disease onset and progression.

This information, along with our 

previous research, led us to investigate 

the role of complement pathway 

proteins on AMD – in particular, the 

factor H protein family that regulates 

complement activation. Our approach 

uses mass spectrometry to investigate 

AMD pathogenesis at the protein level, 

using the circulatory blood as a window 

to disease progression.

What we’ve discovered

We now know that genetic risk markers for 

AMD lead to increased factor H-related 

(FHR) proteins in the blood; that some 

FHR proteins accumulate in the back of 

the eye and cause an unwanted immune-

inflammatory reaction; and, finally, that 

these proteins can be measured and tracked 

using a new technique that requires a very 

small (~100 μL) blood sample (1).

Where did this project come from? 

NextGen
Research advances

Experimental treatments
Drug/device pipelines
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“Importantly, we 

now have a way of 

measuring all of 

the FHR proteins 

in a single low-

volume blood 

sample.”

Last year, we stumbled across an 

unexpected FHR-4 elevation in AMD 

patients’ blood (2) and identified a link 

between the FHR family of proteins 

and AMD. Although there are seven 

members of the factor H protein family, 

we could only detect two of them, and the 

family as a whole was poorly understood. 

Once we developed a technique capable 

of measuring all seven proteins of the 

factor H family in human blood, we 

immediately tested it on the AMD 

blood samples from the previous study. 

Not only did we confirm the original 

FHR-4 discovery, but we also showed 

that almost all of the FHR proteins 

were elevated in AMD patients’ blood. 

In fact, the pattern in which they were 

elevated could be even more informative 

about a patient’s disease state or speed 

of progression.

A happy coincidence

As we drew closer to finalizing our study, 

we heard about another research group – led 

by Anneke den Hollander in Nijmegen, the 

Netherlands – who had set out to answer 

the same question. In their study, they 

used blood from a different, independent 

patient cohort and a different detection 

method that measured six of the seven 

factor H family proteins (3). Remarkably, 

their results were almost identical to ours, 

confirming the role of elevated circulating 

FHR proteins in driving AMD. We agreed 

to publish our two studies “back-to-back” 

in the same journal (1, 3), each effectively 

providing independent validation data for 

the other original study.

Family ties

The detection of all seven factor H family 

members simultaneously (FH, FHL-1, 

FHR-1, -2, -3, -4, and -5) had never 

previously been achieved. This new 

measurement technique opens up the 

possibility of examining the proteins’ 

role in a wide range of diseases in which 

complement activation is believed to play 

a role. Also, we know now that most or 

all of the FHR proteins are involved in 

AMD, giving us a better idea of what 

needs to be targeted therapeutically to try 

to prevent FHR-mediated risk of AMD.

This process has not been without 

barriers. Our biggest challenge was the 

one that has eluded scientists for years 

– how to distinguish all seven members 

of the factor H protein family from one 

another. They are so similar that most 

methods have failed – but now, by using 

mass spectrometry to make highly 

accurate protein measurements, we can 

differentiate them. A limitation of our 

approach is that we can’t specify an exact 

tissue location for FHRs. For that, we rely 

on the old antibody methods, which are 

tricky and specific for only two or three 

of the proteins. That is the next challenge 

– to visualize all seven of the proteins in 

eye tissue (instead of blood samples).

Our findings should impact the wider 

dry AMD research field. We suspect that 

there is a portion of dry AMD patients 

whose condition is driven by elevated FHR 

proteins accumulating in their macula 

and causing inflammation. If we’re right, 

targeting these FHR proteins so they don’t 

get to the eye could slow these patients’ 

disease progression. FHR proteins aren’t 

made in the eye; they are almost exclusively 

made in the liver, so lowering their levels 

in blood may prove effective. Because we 

can now measure the proteins in blood, 

we can easily identify patients who may 

benefit from such a therapeutic strategy 

and monitor their progress while targeting 

their FHR protein levels. Admittedly, we 

don’t yet have a FHR protein-targeting 

therapeutic but, now that we know we 

need one, it may be developed in the 

future. Importantly, we now have a way 

of measuring all of the FHR proteins in a 

single low-volume blood sample.

Looking to the future

We intend to progress this research further 

in several ways. First, we’re developing 

antibodies that can be used to visualize 

these FHR proteins in tissues. This will help 

us understand where they are accumulating 

and what they’re interacting with. This is 

not limited to eye research, but can also 

be used in organs affected by complement 

overactivation (for instance, the kidney, 

brain, or liver). Second, we are exploring 

ways of reducing FHR protein levels to try 

to help patients with elevated levels.

Simon J. Clark, Helmut Ecker Endowed 
Professor of AMD at Eberhard Karls, 
University of Tübingen, Tübingen, Germany.

References
1. V Cipriani et al., “Beyond factor H: The impact of 

genetic-risk variants for age-related macular 

degeneration on circulating factor-H-like 1 and 

factor-H-related protein concentrations,” Am J Hum 

Genet, 108, 1385 (2021). PMID: 34260948.

2. V Cipriani et al., “Increased circulating levels of 

Factor H-Related Protein 4 are strongly associated 

with age-related macular degeneration,” Nat 

Commun, 11, 778 (2020). PMID: 32034129.

3. L Lorés-Motta et al., “Common haplotypes at 

the CFH locus and low-frequency variants in 

CFHR2 and CFHR5 associate with systemic 

FHR concentrations and age-related macular 

degeneration” Am J Hum Genet, 108, 1367 

(2021). PMID: 34260947.

faff ctor HH fffffffaaaaaaaammamammilililililiiliililyyyyyy y yy prprprprpprpprprrpp ototototottoo iieieieieieieeeinsnsnsnsnnn ((((((((((3)3)3)3))3)3))3)3)3)3). . ReRReReReReReReRemamaammmamm rkrkrkrkrkababababababababblylyylylylylylyyy,,, ,, , 

thheieirr resuulttltsssss wewewewererereeree aaaaaaaalmlmlmmlmlmllmlmlmosososossoososooo ttt tt idididdiddiidideenenenenneneenene titititititititt cacacaaacacalllll ll totototot oooooooururururrs,s,s,ss  

confirminng ggg ththhhthe eee rorororor lelellelelee oooooof f f lllelelellele evevevvevevvveve atttatatatatatata ededdedeededdeededdddeeeeee ccccccciriiiririririrircuuucucucuucccucc lalalalalallalalaatititititititinnngnng 

FHR proteiins iinn n drdddrdrivivivivininiininng g gg g AMAMAMAMMMMMMAAMAAMMD.DDDDDDDD.D. WWWWWWWWWWWWWe e eeeeeee e eee aagagggagagaagagagagagrerereed

to publish oour two sstuutudidididieseseses “““babababababbab ckkkckkkcckckk-tt-tto-oo-o-o-babbb ck”

in the samee journal (1(1, 3)))3), eaeaachhchhch eeffeffeff ctively 

providing inndeepepe dndent validation data for 

the otheerr oorriginal study.

Family tiess

Th d ii f ll f H f ilil

made i

maadede ii

in bloo

can no

we can

benefit

and mo

their F

don’t t yy

ththerap

d



1,500
DELEGATES

50
EXHIBITORS

100
SPEAKERS

80
WORKSHOPS

TO START FRESH 2022!
JOIN THE 1ST OPHTHALMOLOGICAL

& PHYSICAL EVENT

top.txp.to/1121/aopcongress?pdf


A re gene and genet ic  therapie s 

the future treatment of choice for 

inherited ocular diseases? Globally, 1.1 

billion people suffer from vision loss, 

but 90 percent of this loss is preventable 

and treatable. And that’s why most 

ground-breaking research focuses 

on developing treatments for the 10 

percent of patients who have limited 

or no therapeutic options.

A few months ago, I took to LinkedIn 

to ask my network of 5,000 eye care 

industry professionals which companies 

they thought had conducted the most 

innovative research in gene and genetic 

therapies. The response was overwhelming, 

with five companies taking the lead in this 

exciting field of study.

Here, I highlight those companies – 

Spark Therapeutics, Biogen, GenSight 

Biologics, ProQR Therapeutics, and 

Adverum Biotechnologies – and explore 

their cutting-edge research.

A bright spark

Spark Therapeutics (Roche Group) is 

Ophthalmology’s 
Advanced Pipeline 
A whistle-stop tour of gene and genetic therapies from five companies that are pushing 

the boundaries of what is treatable  
By James Pickering

“Ten percent of 

patients with vision 

loss have limited

or no therapeutic 

options.”
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“committed to discovering, developing, 

and delivering gene therapies (1).” 

A lthough the company was only 

founded in 2013, it is using decades 

of prior knowledge to help develop its 

understanding of genetic anomalies 

and, therefore, hone in on therapies 

for specific genetic diseases. 

Luxturna – a treatment for Leber 

congenital amaurosis (LCA) type 2 and 

a mutation of retinitis pigmentosa (RP), 

with diseased copies of RPE65 gene – 

was approved by the FDA in 2017 (1). The 

treatment provides healthy copies of the 

RPE65 gene; the remaining retinal cells 

make use of the new genetic instructions. 

The treatment is commercial ly 

available in the US and rumored to cost 

around $850,000 for both eyes. The 

company hopes to be treating 30 patients 

per year. In Europe, Luxturna is being 

marketed by Novartis, increasing the 

market size of the treatment. After one 

year of treatment, patients have shown a 

significant improvement in their ability 

to navigate at lower levels of light.

“During more than 12 years of 

innovative research with dedicated 

collaborators near and far, I’ve witnessed 

the dramatic improvement in vision 

in many patients who would have 

otherwise lost their sight,” commented 

key researcher Jean Bennett, the F.M. 

Kirby Professor of Ophthalmology 

from the Perelman School of Medicine 

at the University of Pennsylvania, 

Philadelphia, USA (1). 

RP has over 70 mutations and 

is a disease many companies are 

working on with their gene therapies. 

Although mutation-specific therapies 

like Luxturna can’t help all patients 

diagnosed with the disease, they provide 

a useful insight into what gene therapies 

can do for inherited genetic disorders.

Reaching for the stars

In 2019, Biogen acquired Nightstar 

Therapeutics – a leading clinical-stage 

gene therapy company with a focus on 

one-off treatments for patients with rare 

inherited retinal diseases.

The acquisition of Nightstar came 

with two mid-to-late-stage gene 

therapies for rare retinal diseases with 

no approved treatment: choroideremia 

and X-linked RP.

Timrepigene emparvovec (BIIB111) 

ha s  been deve loped to  t ack le 

choroideremia – progressive vision loss 

caused by an abnormal gene on the X 

chromosome. Injection of Timrepigene 

emparvovec into the back of the eye 

enables cells to produce the missing 

REP-1 protein, potentially slowing 

down or reversing the loss of vision (2).

The second treatment, otoretigene 

toliparvovec (BIIB112), uses a low-dose 

subretinal injection to target X-linked 

RP, which is caused by mutations in 

the RPGR gene, with subsequent loss 

of photoreceptors and progressive vision 

loss (3, 4).

Unfortunately, the BIIB112 gene 

therapy did not show any significant 

improvement in a mid-to-late-stage 

study. However, there were signs of an 

improvement of visual sharpness in low 

light and in central retinal sensitivity (4).

And in further negative news, 

Biogen announced in June 2021 that 
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BIIB111 had not met its one-year 

target in correcting visual acuity (5). 

The company is analyzing data for both 

treatments to decide on the next steps 

in its gene therapy program.

Sights set on LHON, AMD, and RP

GenSight Biologics is currently 

focusing on gene therapies 

for Leber hereditary optic 

neuropathy (LHON), 

geographic atrophy 

in dry AMD, and 

retinitis pigmentosa.

Its leading therapy 

i s  L U M E V O Q 

(GS010) for LHON 

– a rare genetic disease 

f o u n d  p r i m a r i l y  i n 

teenagers and young adults, 

which  affects the mitochondria, 

resulting in severe and irreversible vision 

loss. According to GenSight’s website, 

the treatment involves “ leveraging 

a mitochondrial targeting sequence 

proprietary technology platform” and 

addresses the defects in mitochondria 

with an AAV vector (6). LUMEVOQ 

has been submitted for marketing 

approval in Europe – an exciting 

advancement for inherited 

retinal diseases.

Recently, I wrote a 

post on GenSight’s 

work on RP (7), 

which made the 

news by partial ly 

restoring the vision 

of a patient in the 

phase 1/2 clinical 

trial of GS030 (8). The 

patient in question had 

suffered from the disease 

for 40 years and could originally 

only respond to amber light; now, they 

can identify the white lines on crosswalks 

“I took to LinkedIn to 

ask my network of 

5,000 eye care 

industry professionals 

which companies they 

thought had 

conducted the most 

innovative research 

in gene and genetic 

therapies.”



and detect household items whilst 

wearing goggles that detect changes in 

light intensity. As Botond Roska, Group 

Leader of Central Visual Circuits and 

Human Retinal Circuit Groups at the 

Institute of Molecular and Clinical 

Ophthalmology at the University of 

Basel in Switzerland, commented, “The 

findings provide proof-of-concept that 

using optogenetic therapy to partially 

restore vision is possible (9).”

The long haul

Founded in 2006, Adverum 

Biotechnologies is a clinical-stage 

gene therapy company that targets 

unmet medical needs in ocular and rare 

diseases. The company’s gene therapy 

products are designed to provide a 

longer lasting treatment of a therapeutic 

protein in AMD and DME.

ADVM-022 uses an AAV vector 

to deliver the coding sequence for 

aflibercept. Given as a single intravitreal 

injection, ADVM-022 aims to offer 

long-term efficacy while reducing the 

burden of frequent injections for AMD 

and DME patients – thus tackling 

patient compliance (14).

ADVM-022 for wet AMD, DME, 

and RP are in or near the end of phase 2 

clinical trials. However, a recent toxicity 

scare with ADVM-002 for DME 

prompted questions on the necessity 

for a one-time treatment, 

when a multiple injection 

treatment exists (15).

RNA professionals

Fina l ly, we shi f t 

away from true gene 

therapies to another 

innovative niche: 

RNA therapies. And 

when it comes to RNA 

therapies for people with 

inherited retinal diseases, 

ProQR Therapeutics is at the 

forefront of the field. The company uses 

antisense oligonucleotides in its RNA 

gene therapies, which are specifically 

designed to suppress expression of 

rogue RNA and thus prevent mutant 

protein availability.

ProQR has several RNA therapy 

clinical trials running, but Sepofarsen 

is its lead program. Sepofarsen 

addresses a faulty CEP290 gene in 

patients diagnosed with LCA10 (10). 

The treatment was apparently “well-

tolerated with manageable safety 

findings” in a phase 1/2 clinical trial 

(11), and it is currently in a phase 

2/3 trial. “This marks an important 

milestone for ProQR, as well as for the 

LCA10 and broader inherited retinal 

disease community,” said Aniz Girach, 

Chief Medical Officer of ProQR (12).

Meanwhile, the company’s QR-421a 

RNA therapy – currently in a phase 1/2 

clinical trial  – aims to prevent vision 

loss in people with Usher syndrome and 

RP with mutations in exon 13 of the 

USH2A gene (13).

Both programs highlight the potential 

of innovative RNA-based therapies in the 

treatment of inherited retinal diseases; 

success may spur other companies to 

investigate this novel modality.

A rare treat(ment)?

Developing such therapies is extremely 

challenging – and gaining regulatory 

approval is certainly no walk 

in the park. Moreover, 

s o u r c i n g  p a t i e n t s 

with rare diseases is 

inherently difficult. 

All of these aspects 

feed into a f inal 

giant hurdle: cost. It 

almost goes without 

saying that treatment 

is inaccessible to those 

without government 

support or the very best 

medical insurance.

And that raises a question: in the 

future, will gene and genetic therapies 

always be limited to treating diseases 

with no alternative treatment regimens?

Whatever the answer, it will be 

interesting to watch how these five 

companies (and others like them) 

continue to innovate and succeed. After 

all, without their efforts, patients with 

rare inherited retinal diseases would be 

left with very little hope.

James Pickering is the Managing 
Director of Vision Executives, a 
company with a focus on global 
recruitment for the eye care and 
ophthalmology industries, based in 
Leeds, UK.  
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Did you always dream of being a clinician?

I wanted to go to art school, but my 

parents wouldn’t entertain that thought. 

When I was nine, I saw a campaign 

against river blindness on a TV program 

and it struck me how a simple medication 

could prevent children from going blind. 

Whenever I went to Tanzania to visit 

family, I saw extreme cases, which made 

me consider becoming a doctor.

Interestingly, during a career advice 

meeting at school, I was told that I 

should become a nurse because I was 

female and wanted to help people. I knew 

this wasn’t the right route for me – I was 

academically minded, so I decided to go 

to medical school.

How difficult was it to choose  

your specialty?

From early on, I was interested in specialties 

focused on the areas above the shoulders! I 

really enjoyed neurosurgery, ophthalmology, 

psychiatry, and maxillofacial surgery. The 

latter was probably because of a particular 

maxillofacial consultant who painted his 

patients. I’m an art lover who used to paint 

a lot, so this idea of combining my passions 

really appealed to me. 

After finishing medical school, I worked 

in A&E at University College London 

Hospital. It was a difficult time; we had 

very strict targets for patient waiting times 

and it felt like managers were constantly 

monitoring us and the patient journey, 

making us work faster and faster. The year 

was 2005, and in July, the 7/7 bombings 

happened. The whole of London was 

silent and still – yet patients still came to 

A&E complaining of common colds and 

ingrown toenails. When I asked them 

why they came in on the evening of the 

bombings, they responded that it was still 

quicker than waiting to see their general 

practitioners. It was a turning point for 

me – I knew that I needed a change or 

a break. That was when I considered a 

PhD in ophthalmology. I was offered a 

funded program in ophthalmic genetics at 

Imperial College London and, in this way, 

I committed to ophthalmology.

Is there anything that weighs on you?

Despite great advances in gene therapy, 

the new treatment for patients with 

RPE65 gene mutations can only help a 

small number of individuals in the UK. I 

spend a great deal of time thinking about 

all the other families whose children suffer 

from vision-threatening inherited genetic 

disorders, but who have no treatment 

available. I would love to give people more 

therapeutic options in the future, so I take 

my responsibilities very seriously. I try to 

remind myself that I can only do what I 

can and that these treatments need time, 

the hard work of many people, and huge 

financial investments. I keep a positive view 

that, in the future, these new therapies will 

be available to many more patients.

I always wonder if I’m doing the best for 

my children. Am I there enough for them? 

Do I waste precious time by responding to 

work emails when I’m with them? I aim to be 

more present, but balancing time spent with 

my own children with working on treatments 

for other people’s children is not easy.

In practical terms, I loathe administrative 

obstructions and the time I waste having 

to check and chase others. I would love to 

see processes become more streamlined 

and transparent so that we can make 

positive change happen more easily – in 

a safe and regulated manner, of course.

Tell me about your Women in Vision 

UK presidency…

Maryse Bailly, Julie Daniels, and I founded 

Women in Vision UK because we felt there 

wasn’t enough female representation at 

meetings, grant panels, and conferences. 

We initially aimed to create a speaker list 

for event organizers. However, we didn’t 

feel that was enough, so we are now raising 

awareness of gender inequality in our field 

more broadly. I would love to be able to say 

that one day we won’t need to exist but, for 

now, we have over 350 members across all 

fields of ophthalmology and vision research: 

optometrists, orthoptists, opticians, those in 

industry, statisticians, publishers, scientists, 

and of course ophthalmologists, all 

working together. As one of the founding 

members, it was a natural step for me to 

become president of Women in Vision UK. 

Recently, I’ve been spending a lot of time 

restructuring the organization to create a 

new framework for mentorship, training, 

and career support at all stages.

Why did you decide to join the Francis 

Crick Institute?

When I did my PhD at Imperial College 

London, I studied eye development and 

ocular malformations at the Department 

of Molecular Medicine, arm in arm with 

scientists working on infectious diseases, 

cancer, and developmental limb defects. I 

felt that the extra knowledge and cross-

disciplinary collaboration gave me a wider 

scientific perspective. By joining the 

Francis Crick Institute, I have returned 

to this multidisciplinary environment.

The Institute is the biggest biomedical 

research facility under one roofe! Its 

mission is discovery without boundaries. 

Francis Crick scientists are constantly 

making world-class discoveries to 

understand life and benefit human 

health. I really feel that working here 

will help me adopt a new research culture 

that I can bring back to UCL, especially 

now that we are moving toward a 

much more integrated center through 

Project Oriel. I value the opportunity 

to rub shoulders with great scientists 

enormously, and it gives me an chance 

to undertake my research with state-

of-the-art resources. It was fantastic, 

although COVID-19 has hit us quite 

hard with social distancing restrictions 

and reduced in-person events. I haven’t 

had as many networking opportunities 

as I would under normal circumstances, 

but I’m hoping that, over the next few 

months and years, these opportunities 

will open up again.
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