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ATTENDANCE
OPTIONS

A safe and state-of-the-art
environment for in-person
interaction following all rel-
evant protocols and guide-
lines, or virtual on-demand
content access, not to
mention the chance to ex-
plore Vienna and the rest of
Austria before and/or after
the 2023 congress.

CME CREDITS

Claim your CME credits
for congress attendance:
main symposia, instructional
courses, a full suite of wet-
lab courses, video sessions,
poster and oral presenta-
tions as well as a variety of
other special interest days
and sessions to cater to
a broad range of interests
and specialisations.

Learn about the latest de-
velopments in cataract and
refractive surgery and build
new alliances to help further
advance our profession.
You can also join us on the
ESCRS Mission Zero Sus-
tainability journey and learn
more about our goals of a
socially and environmentally
responsible congress.

GROW YOUR
NETWORK

Networking and social-
ising opportunities with
over 10,000 delegates
from across the globe as
well as direct access to
industry partners show-
casing a wealth of new
technology and resourc-
es through the exhibition
and satellite symposia
throughout #ESCRS2023.
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EDITORIAL

What’s Wrong with

credited with performing the first full-thickness penetrating

keratoplasty in 1905—the first solid organ transplant of
any kind. While the procedure undoubtedly has benefited many,
many patients, it is not without drawbacks. Together with the in-
herent risk of an “open-sky” procedure, some persistent problems
with traditional PK include relatively high rejection rates over the
long term, suture-related complications, irregular astigmatism,
long-term immune suppression, and poor tectonic stability.

PK is still performed—remaining relevant for a small
number of indications, no doubt—but has been supplanted by
an alphabet soup of lamellar keratoplasty procedures in many
cases. Deep anterior lamellar keratoplasty (DALK), Descem-
et stripping automated endothelial keratoplasty (DSAEK),
Descemet membrane endothelial keratoplasty (DMEK), and
keratoprostheses (KPRO) are all widely performed.

Endothelial keratoplasty treatments continue to evolve. In this
issue, we review some of the new approaches to treating corneal
endothelial disease. Our cover article by Dr Soosan Jacob looks
at the state of cell-based therapies, stem cell treatments, and bio-
engineered tissue, which could someday offer safer surgery with
more efficient use of scarce cornea donor resources.

In a related article, Cheryl Guttman Krader reports on a
debate between Dr Ula V Jurkunas and Dr Massimo Busin
on when and if cellular therapy will become the treatment of
choice for corneal endothelial disease.

Ensuring safe and timely access to advanced cell and gene
therapies requires researchers and industry to navigate a com-
plex maze of government agencies. Professor Mor Dickman

The Viennese ophthalmologist Eduard Konrad Zirm is

EDITORIAL BOARD

PK?

If we knew what we were doing,
it would not be called research,
would it? -Albert Einstein

describes new initiatives in this area and discusses the import-
ant role independent registries should play in following these
treatments once approved.

Disturbing cases of corneal blindness and death associat-
ed with contaminated eyedrops have received considerable
media attention. Dr Allan R Slomovic tells EuroTimes about
this outbreak and associated visual morbidity associated with
Pseudomonas keratitis, reminding us of its fulminant nature,
potential for a poor visual prognosis, and the need for rapid
diagnosis and treatment.

There seem to be no escaping reports of the rise of arti-
ficial intelligence (AI) in the news. Will Al-based systems
replace (or enhance) the experienced clinician in diagnosing
keratoconus and infectious keratitis within the next ten
years? Cornea specialists debated this question at a recent
conference, reported here.

Finally, we want to congratulate the Union of Ukrainian
Ophthalmic Surgeons for holding their annual conference in
March, one year after the country was invaded by the Russian
military. Slava Ukraini!

José Giiell MD, PhD
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LETTERTO THE EDITOR

Hydrophilic Acrylic IOLs

GERD U AUFFARTH MD, PHD, FEBO AND BEN LAHOOD MD, PHD, MBCHB(DIST), PGDIPOPHTH(DIST), FRANZCO

hydrophilic IOLs more trouble than they are worth?”!

This question was addressed by Professor Gerd U
Auffarth at the 40th meeting of the ESCRS in September 2022,
as well as during a podcast with Doctor Ben LaHood in which
they discussed the pros and cons of hydrophilic acrylic intra-
ocular lenses (IOLs).? Altogether the answer was a resounding
“No!” According to both surgeons, hydrophilic acrylic IOLs
play an important role in optimizing cataract surgery, for the
patient and the surgeon.>?

Hydrophilic acrylic IOLs have been in use for more than 40
years. Their continued popularity (they account for approxi-
mately 29% of IOLs implanted worldwide) is due to characteris-
tics provided by their higher water content and lower refractive
index compared to other IOL materials. Usually 18-38% water
compared to < 5% for hydrophobic acrylic or silicone IOLs.*

Hydrophilic acrylic IOLs unfold within the eye effortlessly
to assume their final position quickly.® This is especially benefi-
cial when implanting toric IOLs where the slower unfolding or
self-adherence seen with some hydrophobic acrylic IOLs can be
time-consuming and may lead to rotation if the surgeon is im-
patient.>* If necessary, rotating or explanting a hydrophilic IOL
is easier than with hydrophobic acrylic IOLs due to their greater
flexibility. This gives surgeons more confidence to use advanced
technology IOLs, as potential problems can be more safely
managed. Although hydrophilic acrylic IOLs are highly flexible,
with proper haptic design, they resist displacement or rotation as
the capsular bag contracts.® The hydrophilic material is also more
resistant to forceps damage or fold marks, which Prof Auffarth
noted makes these lenses a good choice when training residents.?

Further, the flexibility and compressibility of hydrophilic
acrylic IOLs make them an excellent choice for microincision
cataract surgery, minimizing surgically induced astigmatism
and improving the predictability of post-surgical unaided vi-
sual function.” As Dr LaHood notes: “If you can minimize the
impact on refractive outcomes of factors we can’t currently

predict—such as surgically induced astigmatism—then that’s
”3

Previously, this publication asked “IOL Calcification. Are

one area where you can improve your overall predictability.

Hydrophilic acrylic IOLs are also highly biocompatible,
a benefit for patients with uveitis or diabetes.®® In these
patients, implantation of hydrophilic acrylic IOLs results in
“quieter” eyes and excellent visual outcomes.’

When compared to hydrophobic acrylic IOLs, hydrophilic
acrylic IOL implants, with a higher ABBE number, show less
light dispersion resulting in minimized chromatic aberration'
and glare." Unlike some of the most frequently implanted
hydrophobic acrylic IOLs?, hydrophilic acrylic IOLs are sig-
nificantly less likely to develop glistenings.”? These fluid-filled
microvacuoles in hydrophobic acrylic IOLs can scatter light
resulting in dysphotopsia, decreased contrast sensitivity, and
other photic phenomena that interfere with vision.* !> In
severe cases, they require explantation.'

The impetus for the suggestion that hydrophilic acrylic
IOLs be removed from the cataract surgeon’s armamentarium

originated in reports of calcification of hydrophilic acrylic
IOLs in patients who underwent procedures using intraca-
meral instillation of air or gas, such as Descemet membrane
endothelial keratoplasty, pars plana vitrectomy, or Descem-
et stripping (automated) endothelial keratoplasty."” Since
surgeons cannot predict perfectly which patients may need
keratoplasty or pars plana vitrectomy surgeries in the future,
the suggestion was made that surgeons should just stop using
hydrophilic acrylic IOLs. Both Professor Auffarth and Dr
LaHood disagree with this suggestion and feel the issue of
opacification has been blown out of proportion.

We do not yet have a perfect IOL. However, given the
advantages of hydrophilic acrylic IOLs, perhaps a less dras-
tic approach than banning them is available. As Dr LaHood
says, “We are dealing with a risk of a risk of opacification”
so adaptive techniques may be a suitable option for cer-
tain eyes at higher risk. Adaptive techniques have been
developed that can safeguard IOLs against exposure to
air/gas'®? that may increase the risk of excessive calcium
buildup. De Cock and colleagues propose that prior to air/
gas exposure, the anterior chamber should be irrigated with
saline left in place for at least 8 minutes. The presence of the
saline removes excess calcium ions from the IOL via passive
diffusion.'® Ahad and colleagues also suggest minimizing
the anterior chamber air fill from 1 hour to 10 minutes when
performing endothelial transplant surgery. They identified
the rebubbling of the endothelial graft as a major risk factor
for opacification." Sise and colleagues demonstrated that a
modified technique using a reduced volume air bubble (to
reduce the total time of contact with the IOL) can significant-
ly reduce IOL opacification even in cases when rebubbling
was necessary.?

Further, researchers are developing IOL tests that can help
identify a material’s susceptibility to calcification in the eye.?!

It is inappropriate to recommend the removal of all hydro-
philic IOLs from the surgeons’ armamentarium. It is up to the
individual surgeon to determine the appropriate IOL to use
for an individual patient, taking into consideration risks, ben-
efits, and their patients’ overall ocular and health conditions.
It is also incumbent upon companies manufacturing
hydrophilic acrylic IOLs to extensively test their
product before entering the marketplace.

For citation notes, see page 46.

Want to comment on an article in Furolimes?
Send your letter to seanh@eurotimes.org.
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Moving Simulators to Increase

Access to Skills Training

ESCRS will send surgical simulators to countries where young doctors
have limited access to hands-on training.

erforming a complex surgical
P procedure without posing any

risk to a patient sounds like the
stuff of virtual reality games, but simu-
lators for cataract surgery have been in
use for about 15 years and have been
shown to significantly enhance surgical
skills and reduce complications in
early training.

The national ophthalmological so-
cieties of some of the larger European
countries, such as the UK and France,
operate simulators in different loca-
tions and allow aspiring ophthalmol-
ogists to use them at little or no cost
during their training. In some coun-
tries, simulator training is mandatory
for gaining access to surgical training
in clinical settings.

The initial outlay to purchase a sim-
ulator to train young ophthalmologists
can be quite substantial. Consequently,
teaching hospitals in smaller countries
and some countries in eastern Europe
do not have simulators or are using
older models.

The ESCRS is helping to fill the void
by purchasing Eyesi simulators from
Haag-Streit and moving them from
country to country. The simulators will
be hosted by the national society, either
in their office rooms or in a centrally
located hospital.

“Through this project, ESCRS will
intensify its role in providing hands-on
skills training, which is of utmost impor-
tance to young surgeons,” says Dr Oliver
Find], president of the society. “This will
allow them to undergo a larger part of
the curriculum on the simulator, which
is not possible at our annual Congress
due to the restricted time frame.”

Travel logistics

The first simulator is being delivered
from Haag-Streit on May 19 and will
be shipped to Romania to begin the

EUROTIMES | MAY 2023

training project. As currently envi-
sioned, each simulator will stay in
one location for at least four weeks
and as many as eight, depending on
country size and the number of inter-
ested trainees. Ideally, the simulators
will travel to six or more countries
per year, visiting each country every
other year, based on need. The local
society will set up the simulator and
oversee access.

“We will start with countries that
have dual membership with ESCRS,
then invite other countries to offer this
type of membership, and then move
to countries with the most need,” Dr
Findl says. “The trainees need to be or
become ESCRS members, which is free
for the first five years, and watch an
instructional video before using
the simulator.”

Training curriculum

A customised “ESCRS curriculum”
comprising eight hours of instruction is
being developed by Dr Artemis Matsou
and Dr Alja Crnej. The training will be
delivered in two four-hour sessions;
during the first session, an instructor
will be available for the first 15-20 min-
utes to help the trainee get oriented and
answer possible questions.

“For practical reasons, and in order
to provide this fantastic opportunity
to as many trainees around Europe
as possible, two four-hour sessions
were deemed the optimal allocated
time for each surgeon,” says Dr Mat-
sou. “The emphasis is on basic cataract
skills like anti-tremor tasks, bimanual
coordination, and basic phacoemulsi-
fication steps, while some modules for
more experienced surgeons will also
be incorporated.”

Trainees will be able to view their
performance scores and compare them
to previous scores to see if they

improved their skills. They will also be
able to download a record of comple-
tion for the various training modules
to receive a certificate from the ESCRS
verifying their progress.

More important than the certificate,
however, is the self-assurance from
practising surgical techniques in a
secure, low-stress setting.

94

Through this project,
ESCRS will intensify
itsrole in providing
hands-on skills
training, which is of
utmostimportance
to young surgeons.

“The primary advantages of using a
simulator, especially early on in surgical
training, are that the surgeon has the
opportunity to complete all the steps
of a cataract procedure in a controlled
environment and consolidate their the-
oretical knowledge of the surgical steps
before operating on a real patient,” says
Dr Matsou. “It is a great advantage to
do all that in a risk-free environment,
with permission to fail, which is one
of the big sources of anxiety for many
trainees at the start of their surgical ca-
reer. It is a great tool to build confidence
and be the safest version of yourself
before operating on a real patient.”

ESCRS CONTENT ©\
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The ESCRS training programme

for the moving simulators
includes modules on anti-tremor
techniques, bimanual surgery,
and capsulorhexis.
Images courtesy of Haag-Streit,
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UKRAINE

From Ukraine to New Zealand

krainian ophthalmologists continue to function in
U the midst of the conflict their country continues

to endure. The Russian aggression that began in
February 2022 happened very close to the annual confer-
ence of the Union of Ukrainian Ophthalmic Surgeons. One
year later, the organisation again held its meeting, led by
chairman Volodymyr Melnyk MD, PhD.

Dr Melnyk said it was essential that the congress be
held one year after the hostilities began. He noted such
events inspire positive emotions, which are incredibly
important for the Ukrainian people.

“I'm very proud of all our speakers and delegates,
who found the courage to come to Kyiv from all
Ukrainian regions and take part in our event in person.
This year, we had more than 400 participants, and it is a
great achievement, despite the war and all the complica-
tions,” he told EuroTimes.

More than 50 Ukrainian speakers reviewed cataract,
glaucoma, vitreoretinal, and corneal and refractive surger-
ies—including many young ophthalmologists.

The programme included online presentations by
several ESCRS members, including Professor Thomas
Kohnen, who spoke of surface photoablation, Professor
Béatrice Cochener-Lamard on lenticular intrastromal
surgery, Professor Filomena Ribeiro on the management
of cataract after corneal refractive surgery, and Professor
Rudy Nuijts discussing cataracts and corneal diseases. In
addition, Professor Oliver Findl reviewed managing the
unhappy patient, and Professor Dick Burkhard discussed
innovations in cataract and MIGS surgery.

“Many Ukrainian ophthalmologists in eastern and
southern parts of our country had to leave their cities, close
their clinics, and stop working because of the active war,”
Dr Melnyk reported. “But, thanks to our armed forces, we
conserved and restored our practical activity in the biggest
Ukrainian cities with a wide network of ophthalmic care.”

10 EUROTIMES | MAY 2023

Onto New Zealand

The ESCRS has an ongoing programme to support our
Ukrainian colleagues that includes free registration to Ukrainian
surgeons to attend our annual Congress (more than 400 attended
in person in Milan), as well as grants for travel and accommoda-
tion. The Society has also arranged to provide observerships and
some travel grants for these colleagues, one of which we recently
finalised. Dr Iryna Ovchar will visit the Greenlane Clinical Cen-
tre in Auckland, New Zealand, hosted by Dr Richard Hart.

“This was very well done, and it is a great result,” said Tom
Ogilvie-Graham, Managing Director of the ESCRS. “It will not
only be a great experience for Iryna but also sends a signal to
our Ukrainian colleagues—and the wider Ukrainian commu-
nity—that they are not forgotten and, indeed, supported by a
country as far away as New Zealand.”

In addition, as part of a long-term project sponsored by
ESCRS at the St John Eye Hospital in Jerusalem, two Ukrainian
junior doctors will undertake secondments in Jerusalem this
June. There will also be four observerships in Oxford over the
summer, co-sponsored with Oxford University and arranged
by Professor Rob MacLaren.

The observership was made possible in part by donations
from our members. As the war unfortunately enters its second
year, the ESCRS will endeavour to continue providing targeted
support for Ukrainian surgeons.

The Society has established a fund to accept financial donations
that will exclusively support ophthalmology-related relief efforts
arising from this conflict. We can accept donations to the fund
from ESCRS members, industry partners, and fellow societies.

We can accept these donations through bank transfer.
Simply log in at https:/ /donate.escrs.org using your member-
ship details to access information on how to donate, which is a
straightforward process.

For industry partners or fellow societies, please
email escrs@mci-group.com for information on how to
make your donation.



Peter Barry

Applications for the
Peter Barry Fellowship 2023 are

NOW OPEN!

The Fellowship of €60,000 will allow a trainee to
work abroad at a centre of excellence for clinical
experience or research in the field of cataract and
refractive surgery, anywhere in the world, for 1 year.

The application deadline is 2 May 2023.

\\\\\ ESCRS For more information:
\\\\ escrs.org/education/grants-awards/peter-barry-fellowship
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Ensuring Safe and Timely Access to
Advanced Cell and Gene Therapies

DERMOT MCGRATH REPORTS

ucts (ATMPs) for treating eye diseases has become a
rapidly expanding field in recent years. Based on genes,
tissues, or cells, ATMPs have the potential to revolutionize
the treatment of a wide range of ocular conditions such as
age-related macular degeneration, retinitis pigmentosa, Leber’s
congenital amaurosis, Stargardt’s disease, optic nerve patholo-
gy, and limbal stem cell deficiency, among others.

With the number of approved ATMPs expected to in-
crease, the legislative, regulatory, and access frameworks
need to be sufficiently flexible and robust to ensure that
patients across Europe have equitable access to these poten-
tially life-changing treatments.

With this in mind, the European Alliance for Transformative
Therapies (TRANSFORM) recently launched an MEP Charter
in the European Parliament. The Charter presents seven main
policy recommendations to promote safe and timely access to
ATMPs while ensuring Europe remains attractive for invest-
ment and promoting healthcare systems’ sustainability.

The Charter launch included several roundtable discus-
sions with TRANSFORM Alliance and MEP Interest Group
members. Speaking at the panel discussion on new ap-
proaches to foster safe and timely patient access to ATMPs
in Europe, Professor Mor Dickman of Maastricht University,
Netherlands, and representative of the European Alliance for

Vision Research and Ophthalmology (EU EYE), said it was a
particularly exciting time to work as an ophthalmologist.

The development of advanced therapy medicinal prod-
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“We have some of the best scientists in the world working
in Europe, and we have seen some very exciting develop-
ments in recent years in the field of ophthalmology,” he said.
“We now have the first cell-based therapy with marketing ap-
proval to treat corneal blindness and the first gene therapy to
treat inherited retinal disease with marketing approval. This is
exciting for us as clinicians, but first and foremost, for patients
who can experience life-changing therapies.”

Fragmented landscape

Prof Dickman said it was important for Europe to draw on the
experience of such breakthrough treatments to improve the
process of taking ATMPs from the lab to the bedside.

“This is a very fragmented landscape, and there is a clear
need for harmonization, even though health is the prerogative
of the European member states. What happens, for example,
if an ATMP is approved, patients start benefiting from it, and
then the company decides to abandon it?” he observed. “It
has happened in the past and will undoubtedly occur again.
One possible solution might be to apply the principle of
hospital exemption (HE), which allows for ATMP use without
marketing authorization under certain strictly controlled
circumstances. The COVID-19 pandemic has really made clear
how important it is that Europe becomes self-sufficient.”

Another key issue relates to data collection both within and
across the continent’s borders, which Prof Dickman said is
very complex due to the number of partners involved.



“What are the standard data sets, what are the outcome
measures, and how do we collect them considering the
issues of interoperability? How do we find funding for
registries? And if one does receive funding, how do we en-
sure the sustainability of these registries once the funding
is over? There is a need to impose data collection in a way
that collects long-term data and captures patient-reported
outcome measures (PROMSs) in an independent platform
in collaboration with the industry,” he said.

Lessons from COVID

The recent COVID-19 pandemic, Prof Dickman said, has
also demonstrated the benefit of international collabora-
tion in working towards a common goal.

“COVID showed how regulatory authorities
throughout the world could come together and approve
a vaccine in a historically short time. So, there should
be room for ATMPs as well,” he said. “Someone earlier
mentioned the FDA as our competitor, whereas I think
they are our partner. We need to work together and
harmonize our processes with the United States to make
sure there is one pathway to the patient.”

Registries can play an important role in helping
patients gain access to groundbreaking new treatments,
Prof Dickman said, citing the Dutch RD5000 registry for
patients with inherited retinal diseases (IRDs).

“Anticipating that more and more advanced therapies
will become available soon, we've set up a registry where all
these patients with IRDs in the Netherlands are registered,”
he said. “It essentially means we are building an infrastruc-
ture in how we can reach these patients as and when a new
treatment becomes available. I think if we had multinational
registries or European registries with similar information,
we could reach our target populations much more quickly.”

Another advantage is how they foster collaboration
and enable benchmarking.

“One of the major benefits is they create networks
where people learn from each other, share their experi-
ences, and improve,” he added. “For surgeons, it allows
benchmarking so you can compare your performance to
others and see that what you are doing adjusted to the pa-
tients that you are treating is delivering the same results.”

European Alliance for Vision Research and Ophthalmology
S S
" Y Help us to build a healthier Europe!
Go to https://www.eueye.org
or send us an email at info@eye.org
to learn about our work with
the European Commission and
the European Medicines Agency.

Mor M Dickman MD, PhD is professor of ophthalmology at the University Eye
Clinic, Maastricht UMC, Netherlands. m.dickman@maastrichtuniversity.nl

Prof Dickman’s work with the European Parliament is part of the greater
efforts of EU EYE to increase awareness at the EU level about the research
and policy needs in ophthalmology. This work is continuously supported by
Drloanna Psalti, who develops and finely tunes the communication and
visibility strategy for EU EYE.
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What lies ahead for corneal
endothelial disease treatment?
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DR SOOSAN JACOB REPORTS

urrently, eye banks can meet only 1.5% of the global keratoplasty demand for
donor corneas. Researchers around the world have taken this as a challenge to
develop innovative approaches that could help make the most of the existing
supply of donor corneas, even someday growing tissue on demand.

Though endothelial keratoplasty for
Fuchs’ endothelial corneal dystrophy
(FECD) and pseudophakic bullous ker-
atopathy has become increasingly suc-
cessful, the basic prerequisite is avail-
ability of good quality donor corneas.
New keratoplasty techniques under
investigation that minimise the need
for a donor cornea include Descemet
stripping only (DSO) and Descemet
membrane transplantation (DMT).

DSO does away with the transplant
altogether, waiting for the patient’s
endothelial cells to migrate into place.
With DSO, the central 4 mm of Descem-
et’s membrane is removed to allow
central migration of healthy peripheral
cells for central oedema clearance over
the next three to four months. DMT
transplants a decellularized DM follow-
ing the central stripping.

DSO and DMT are indicated only
in FECD with mild central oedema or
central guttae and sufficient peripheral
endothelial cell reserve (> 1400 cells/
mm?). Rough Descemet membrane
edges and stromal scoring interfere
with central endothelial migration and
should be avoided. Rho-kinase (ROCK)
inhibitors can augment cell migration.

Patients considered for these proce-
dures need preoperative counselling

regarding the slow clearance of oedema
and the possible need for EK in the
eventuality of non-clearance by four
months after surgery. Long-term steroids
and rejection are avoided in DMT since
the decellularized Descemet membrane
is non-immunogenic. Non-optical-grade
corneas can be used in DMT. The reliance
on high-quality donor cornea is removed
both for DMT and DSO procedures.

ROCK inhibitors impede apoptosis
and promote endothelial cell pro-
liferation, adhesion, and migration.
They play a role in many of the new
treatments for endothelial disease and
are thought to enhance the results of
endothelial keratoplasty, DSO, and
DMT. They are also used in cell therapy
cultivation methods.

Corneal endothelial cell therapy
Corneal tissue engineering aims to
overcome donor tissue shortages and
eliminate immune rejection. The ideal
cell therapy would be non-toxic, im-
munologically compatible, genetically
stable, free of transmissible diseases, and
have long-term, stable functionality and
survival. Important steps in cell therapy
are tissue removal, isolation, differentia-
tion, and cultivation in vitro, followed by
implantation into the patient.
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Descemet'’s stripping only: A: Descemetorhexis performed along inked
4-mm circle; B: Completed Descemetorhexis; C: Localized overlying corne-
al oedema postoperatively; D: Three months postoperative, Descemetor-
hexis edges seen on iris retroillumination. Corneal clearance seen (inset).

The challenges of this therapy include difficulty in obtain-
ing a monolayer of cells with flat hexagonal morphology, pro-
grammed cell cycle arrest, avoiding morphological deviations,
fibroblastic contamination, premature cellular senescence, and
the need for a biocompatible carrier.

Human corneal endothelial cells (CEnC) possess limited
proliferative ability within the eye since the cells are arrested
in the quiescent G1 stage of the cell cycle. However, they
may be induced to grow in vitro. Cell lines are obtained ei-
ther from corneal endothelial stem cells or direct expansion.
Descemet’s membrane is peeled from a corneal graft and
digested using enzymes. The remaining cells are then cul-
tured in vitro. Challenges include the risk of allogenic graft
rejection and the limited regenerative capacity of donor cells.

Autologous adult stem cells under research include
skin-derived precursors (SKP), mesenchymal stem cells
(MSCs), peripheral blood monocyte cells (PBMCs), induced
pluripotent stem cells (iPSCs), and even fibroblasts. MSCs
are readily available in adipose tissue, bone marrow, and
skeletal muscle. Ethical issues are few, and the risk of
tumorigenesis is low. Disadvantages of stem cell therapy
include variable differentiation capacity and differences
in morphology.

Kinoshita’s landmark research
Following decades of research, Professor Shigeru Kinoshita
and colleagues reported success in culturing corneal endothe-
lial cells and implanting them in patients. This opens the door
to taking a donor cornea, stripping out corneal endothelial
cells, and growing it in the lab, thereby showing real potential
for treating multiple patients from one donor cornea.

In the only published trial of endothelial cell therapy
in humans, Prof Kinoshita and colleagues report that

EUROTIMES | MAY 2023

11 bullous keratopathy patients
received intracameral injections of
in-vitro expanded CEnCs treated with
a ROCK inhibitor, followed by prone
positioning for 3 hours to achieve at-
tachment to recipient corneas.! After 24
weeks, corneal oedema regressed and
CEnC density exceeded 500 cells per
square millimetre (range 947 to 2833) in
all eyes. Vision improved by two lines
or more in 9 of the 11 patients, and the
results were stable for up to 24 months.

Caveats include the inability to rule
out the possibility of unattached CEnCs
seeding systemically via the trabecular
meshwork with subsequent tumorigene-
sis, a potential safety issue.

The techniques developed by Prof
Kinoshita have been licenced to two
companies—Aurion Biotech in the US
and ActualEyes in Japan—with clinical
trials underway. Proponents of this
approach believe it may soon be possi-
ble to treat 50 patients or more from a
single donor cornea.

An intact DM is essential for cell injection therapy. It is,
therefore, preferable in early disease. Cell delivery systems
such as superparamagnetic embedding and iron endocy-
tosed CEnCs, are under investigation to increase adhesion.
One novel approach, EO2002 (Emmecell), uses a magnetic
cell delivery nanoparticle platform and a magnetic patch
over the closed eyelid for a few hours after intracameral
injection of CEnCs.

Disadvantages of stem cell
therapy include variable
differentiation capacity and
differences in morphology.

Tissue engineering and beyond
Tissue-engineered endothelial keratoplasty (TE-EK) is anoth-
er approach under development. In this procedure, cells are
cultured and differentiated onto supports, which are then
implanted into the patient’s eye using standard endothelial
keratoplasty techniques. The ideal support should be easily
implantable, biocompatible, and biodegradable. Support ma-
terials tried thus far include ultrathin human stromal lamel-
lae, anterior lens capsule, amniotic membrane, DM, and
various biomimetic scaffolds of natural (collagen, gelatin) or
synthetic (polyvinyl alcohol, polyethylene glycol) materials.
TE-EK is preferable in advanced disease when the recipi-
ent DM is scarred and needs removal. Large guttae are toxic
to injected cells, and DM removal is indicated, again making
TE-EK preferable.



EndoArt (EyeYon Medical), a
50-micron artificial lamella positioned
similarly to EK, deturgesces the cornea
by acting as a fluid barrier, helping to
avoid long-term steroids and rejection.
There are also no concerns about dam-
aging the graft or disease transmission.
The device is approved in the US and
Europe in patients with corneal oedema
following graft rejection or those at risk
of graft rejection.

Gene therapy offers the promise of
a long-term cure. The cornea is ideal
for gene therapy because of easy

access and immune privilege. Gene
therapy’s previous use improved
allograft survival by transducing
the donor cornea before transplan-
tation and inducing regression of
host corneal neovascularization. It is
also being tried in eye bank corneas
to maintain endothelial cell densi-
ty, thus allowing long-term corneal
preservation and making donor cor-
neas with low cell density viable for
transplantation. Identified biomark-
ers may serve as potential therapeutic
targets for treating FECD.

DMEKSETS THE BAR HIGH

MOR DICKMAN MD, PHD

here are many reasons why we
I try to avoid penetrating kerato-

plasty today. One is the notion PK
is a very safe procedure with very little
rejection, but this is not the case. Nearly
half of the people undergoing PK will
have an episode of rejection within 10
years of their transplant. Other issues
involve suture-related complications—
such as irregular astigmatism requiring
contact lenses in a significant number
of patients—and a risk to the integrity
of the globe. Transplant dehiscence can
occur even decades after surgery.

PK recipients also face the ongoing
risk of infection, along with the need
for lifelong immune suppression and
those associated risks. Perhaps most
important, especially in young patients
with strong immune systems, the risk of
rejection is higher. Those patients will
likely need a second or a third trans-
plant. We know the results of a second
or third PK are worse than the primary
transplant and, in some cases, might
require systemic immune suppression.
Indeed, in ECCTR, we have shown that
repeated transplants are the second
leading indication for corneal transplan-
tation in Europe.

Fortunately, lamellar keratoplasty
techniques have largely supplanted
traditional PK in most of the western
world. Performing PK when lamellar
surgery is possible is a shame because
patients could benefit from the new-

er techniques. In my institution, we
have changed completely from PK to
endothelial keratoplasty for diseases
involving the corneal endothelium.

DMEK is our most common trans-
plant technique, which accounts for
70% of transplants in the Netherlands
and around 50% worldwide. In very dif-
ficult cases, such as when the endothe-
lium needs replacing, we use ultrathin
DSAEK. DALK is a wonderful solution
for diseases involving the stroma.

We do DMEK for all standard cases,
as outcomes are so good, its high bar
is difficult to improve. DMEK has less
than a 5% rejection over five years. Is-
sues with DMEK include the shortage
of donor tissue, but this is a problem
for all transplant methods. Other is-
sues include graft dislocation, seen in
unplanned surgery in 10-20% of cases.
Regarding whether DMEK patients
require lifelong immune suppression,
our randomised controlled clinical
study, OPTIMISE, stops immune
suppression after the second postoper-
ative year. We think if surgeons care-
fully and continuously monitor the
patients, they may not need lifelong
immune suppression.

New techniques may allow more
efficient use of donor tissue. If opting
for a lamellar technique, the surgeon
could use the endothelium to treat
one or more patients and the stroma
to treat another. DSO in combination

Gene therapy
has been used in
mouse models to
treat early-onset
FECD. Viral and
non-viral vec-
tors and techniques to introduce genes
into the cornea are being researched,
showing how gene editing and CRISPR
technologies may offer breakthroughs
in FECD.

For citation notes, see page 46.

with ROCK inhibitors offers a tis-
sue-free alternative for select cases,
but recovery is long and unpredict-
able. EndoArt, a synthetic implant
that does not contain cells, is another
interesting alternative for treating cor-
neal oedema. While initial results are
promising, understanding the long-
term effects remains necessary.

There are some astonishing devel-
opments in this field from around the
world. DALK, DSEK, and DMEK came
from the Netherlands, regenerative
therapies for corneal endothelium from
Japan and Singapore, and regenerative
therapies for corneal epithelium from
Italy. However, no one has yet replicat-
ed the clinical grade Japanese process;
Until now, only very young donor cor-
neas have been used, the authorisation
regime is extensive, and equivalent or
superior results to DMEK are needed.
Using single-cell RNA sequencing, we
have demonstrated the changes that
endothelial cells undergo in culture,
and the overall yield is limited. Stem
cell-derived corneal endothelial cell
replacement is a promising alternative
because young donors are not needed
(and there is virtually no limit on cell
numbers), but we must show safety
and efficacy. Compared to the US and
Japan, dedicated funding for oph-
thalmic research is limited in Europe.
Imagine what would happen with
more funding!
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IOL Power Calculations

Cataract surgeons should know the best approaches in biometry to obtain emmetropic outcomes

for post-refractive surgery patients.

surgery (CRS) may remain challenging for ophthalmologists
despite the availability of advanced measurement technolo-
gies and new formulas, according to Professor Basak Bostanci.

“Today, with the help of many new formulas, novel devic-
es, and artificial intelligence, the refractive results we obtain
in post-CRS patients are satisfactory,” she said. “Having said
that, I still recommend using as many variables and formulas
as possible and comparing the predicted results. The final
decision should be made on clinical judgment, depending on
your expertise. But if you do not have special equipment or
the clinical history data of the patient, then the Barrett True-K
No-History formula may be a good fallback option.”

IOL power is usually calculated by measuring several biomet-
ric parameters—notably axial length (AL) and corneal refractive
power—and estimating the effective lens position (ELP).

“This is not difficult in a standard virgin eye, but since we
make many alterations to the cornea in refractive surgery,
those can be sources of biometric error,” she added.

The main sources of biometric error after CRS are the mis-
calculation of the refractive index of the cornea, radius error,
and formula error.

I OL power calculations after previous corneal refractive
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When calculating corneal power with keratometry and
topography, the keratometric refractive index of the cornea
serves as a constant value, but this is not the case after CRS.

“Because we change the ratio between the anterior and pos-
terior surfaces of the cornea with CRS, we are actually changing
this value,” Prof Bostanci explained. “So, after myopic ablation,
we estimate the corneal power as higher. And after hyperopic
ablation, the corneal power is estimated as lower. As the refrac-
tive correction increases, the error also increases.”

The radius error derives from the fact that keratometry and
Placido-based topography devices measure the paracentral
area of the cornea and then extrapolate the central refractive
power from this measurement.

“This leads to an overestimation after myopic LASIK and
a hyperopic surprise and an underestimation after hyperopic
LASIK and a myopic surprise,” she said.

Third-generation IOL power formulas such as Hoffer Q,
Holladay I, and SRK/T, Prof Bostanci explained, use corneal
power to generate ELP, leading to its underestimation and a
false low IOL calculation after myopic LASIK. This creates an
even greater hyperopic surprise, whereas the opposite is true
for hyperopic LASIK which results in a myopic surprise.



She recommended employing a formula such as Hai-
gis L or Shammas to overcome this problem since they do
not use corneal power to infer ELP.

“We can also perform a correction using the Aram-
berri Double K formula, which includes the pre-LASIK
K value for calculating ELP and a post-LASIK K value to
calculate the IOL power,” she said.

Surgeons need to keep in mind the other challenges
with post-CRS eyes, Prof Bostanci said.

“These are eyes that are longer or shorter than the
normal range, so they are prone to biometric errors. In
addition, they may also have chronic ocular surface prob-
lems from dry eye or topographic irregularities caused by
CRS, which need to be addressed before biometry,” she
explained. “Furthermore, these patients were motivated
to pay money and take risks to obtain spectacle-free vision
with their original CRS surgery, so it is important to obtain
an emmetropic solution, or they will not be satisfied.”

For eyes that previously underwent radial keratoto-
my (RK) and for which the pre-RK refraction is known,
she suggested using the Barrett True-K history method
with biometry data from the IOLMaster 500 or 700 (Carl
Zeiss Meditec). If the pre-RK refraction is not known, she
advised applying the no-history Barrett True-K formula,
as it has shown superior to Potvin-Hill, SRK/T, Hoffer Q,
and Holladay formulas, among others. Other alternatives
that have shown non-inferiority to the no-history Barrett
True include the Haigis L formula, newer formulas based
on OCT or intraoperative aberrometry, and the ASCRS
calculator average, she said.

After LASIK and PRK, both versions of the Barrett
True-K (history and no history) are now the standard
for IOL power prediction with vergence formulas for
post-myopic and post-hyperopic eyes—although Hai-
gis-L is also useful for myopic eyes. Using the Shammas
formula may result in a slight hyperopic shift, while
OCT-based ones may induce a slight myopic shift. Prof
Bostanci added intraoperative aberrometry formulas or
the ASCRS calculator also produce good results.

Although there is insufficient empirical data on IOL
power prediction accuracy after SMILE, she concluded
some studies showed good outcomes with both versions
of the Barrett True-K and Masket formulas. Haigis-L
showed a tendency for myopic shift, but Okulix ray trac-
ing based on Pentacam HR and IOLMaster 500 biometry
also showed potential.

Dr Bostanci gave this presentation as part of a recent ESCRS
eConnect Webinar.

Basak Bostanci MD, FEBO is an Associate Professor of Ophthalmology at Bah-
cesehir University School of Medicine, Istanbul, and a cataract and refractive
surgeon at World Eye Hospital, Istanbul, Turkey. drbbostanci@gmail.com
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Latest ESCRS Clinical ’

Trends Survey

Presbyopia IOL use steady, but obstacles remain.

ost to the patient, concerns over contrast visual
C acuity, and night-time quality of vision are the main

reasons cited for not performing more presbyopia
IOL procedures, suggest the data from the latest ESCRS
Clinical Trends Survey.

Professor Rudy MMA Nuijts, University Eye Clinic Maas-
tricht, Netherlands, presented the latest survey results at an
ESCRS IME symposium on the opening day of the ESCRS
Winter Meeting in Vilamoura, Portugal.

More than 1,700 delegates responded to 146 survey ques-
tions during the 40th ESCRS Annual Congress Milan, the
eighth year this survey was conducted.

Eleven percent of respondents were implanting pres-
byopia-correcting IOLs, the same percentage as the previ-
ous year. Similarly, trifocal IOLs accounted for the same
percentage as the previous year, 50% of cases. Extended
depth of focus IOLs saw a small increase to 33% from 28%.

Accommodating and bifocal IOLs were used in 2% and 4%
of cases, respectively.

Regarding their biggest concerns about performing more
presbyopia-correcting IOL procedures, members cited cost to
patient, concerns over contrast visual acuity, and night-time
quality of vision. Twenty percent also expressed concerns
about inadequate unaided near-vision results.

Since 2016 there has been an 8% increase in cataract proce-
dures using toric IOLs. The survey showed no clear consensus
on the best approach in cases where the cylinder was 1.25
D or less, with many surgeons preferring on-axis incisions.
However, toric IOLS were the clear favourite in cases of astig-
matism of at least 1.75 D.

Cost remains the leading concern limiting the use of toric
IOLs. If cost were not an issue, 37% of cataract patients with
clinically significant astigmatism would receive a toric IOL,
Prof Nuijts noted.

What percentage of your CURRENT cataract procedures involve presbyopia-correcting or toric IOLs in qualified patients?

15% 15%

14% 14%
12%
1%
7% I

Toric IOLs

9% 9%
7% iIiII

Presbyopia-correcting IOLs

11% 11% Since 2016, there has been an

0.08% increase of cataract
procedures involving toric IOLs.

If cost were not an issue, 37% of
cataract patients with clinically
significant astigmatism would
receive a toric IOL.

2016 m2017 m2018 m2019 m2020 m2021
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This current ESCRS survey reports
on trends in our field over time and
demonstrates nicely how our
subspecialty continues to change.

agreeing visual quality and acuity would be significantly
affected by =5 degrees of rotational error.

“Surveys such as these are important tools to evaluate
how real-world practice patterns align with recommended
evidence-based standards of care and highlight areas where
patient care can be enhanced through the adoption of new

The survey comes on the heels of a JCRS review of data technologies and / or surgical approaches.”
gleaned from the previous ESCRS surveys.!

“This current ESCRS survey reports on trends in our field
over time and demonstrates nicely how our subspecialty For citation notes, see page 46.
continues to change,” said Professor Thomas Kohnen in an
accompanying editorial. “Research in cataract and refractive
surgery keeps moving us forward to evolve our practices for The ninth ESCRS Clinical Trends Survey will be conducted in
the benefit of our patients.” September 2023 at the ESCRS Annual Congress in Vienna.

Postoperative success with toric IOLs, he added, is
dependent on placement accuracy and rotational stabili-
ty: “The introduction of digital image guidance systems

has improved the former; however, the latter varies across Rudy MMA Nuijts MD, PhD is professor of ophthalmology, vice-chairman, and
different toric IOL models, and ASCRS and ESCRS delegates director of the Cornea Clinic and the Center for Refractive Surgery at the University
are variably stringent with acceptable thresholds of postop- Eye Clinic Maastricht, Netherlands.

erative rotational error,” he said. “Comparing ESCRS and

ASCRS respondents, 16.0% and 9.4% are comfortable with Thomas Kohnen MD, PhD, FEBO is professor and chair, Department of

>10 degrees, compared with >65.0% and 53.8%, respectively, Ophthalmology, Goethe University, Frankfurt, Germany.

What type of presbyopia-correcting IOL technology is used in the majority of your presbyopia correction patients?

Bifocal Enhanced 29, 4%
Ot?er I0Ls 8% monofocal
4% I0Ls

\

2% 8%

e

Accom.
I0Ls 3%

Enhanced
monofocal
IOLs
11%

2%

Extended ( Extended
depth of 2% depth of
focus IOLs Extended focus IOLs
32% depth of 33%
focus IOLs
‘ 28%
2020 Survey 2021 Survey 2022 Survey
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Knowing Lens Tilt

Assessing physiological lens tilt can help improve post-surgical outcomes.

DERMOT MCGRATH REPORTS

between patients—and in a small but relevant num-

ber of patients, the tilt values exceed a threshold that
may negatively impact the postoperative refractive outcome,
according to Dr Theresa Hoftberger.

“Our study showed the lens tilt of a certain percentage of
patients exceeds the critical level of 7 degrees. It could be rel-
evant to detect these cases and include the predicted postop-
erative tilt in the IOL power calculation,” she said. “Including
the tilt prediction in the IOL power calculation would help to
improve long-term post-surgical outcomes.”

Although modern imaging devices typically provide de-
tailed information about phakic intraocular lens tilt, little data
currently exists on the values that influence crystalline lens
tilt. Misalignment of intraocular lenses, such as tilt, common-
ly causes visual deterioration and negatively affects optical
performance after cataract surgery.

Preoperative crystalline lens tilt varies significantly

We found no statistically
significant difference between
females and males.

“Previous studies already showed there is a significant
correlation between the physiological tilt and the IOL tilt
after cataract surgery. In 2017, we already reported that
preoperatively measured lens tilt is useful for predicting the
postoperative tilt,” Dr Hoftberger explained. “The IOL tilt is
a very important source of error in the IOL power calculation.
Therefore, including preoperative measurements would help
to obtain better outcomes and improve long-term post-surgi-
cal outcomes in patients receiving the IOL.”

Dr Hoftberger’s study included data from 4,731 pha-
kic eyes of 2,531 patients collected between June 2020 and

October 2022 at the Kepler University Clinic in Linz, Austria.

Patients scheduled for preoperative assessments were
biometrically measured during the preliminary examination
using the IOLMaster 700 (Zeiss) and the Casia2 (Tomey)
swept source OCT devices. The IOLMaster 700 measured
the axial length, decentration, central lens thickness, and the
lens equator thickness, while the Casia2 obtained the IOL
tilt and physiological tilt—defined as the angle between the
optic axis of crystalline lens and the cornea’s vertex normal.

Discussing the results, Dr Hoftberger said the physiological

tilt of the phakic eye showed a normal distribution, with a
phakic tilt above 7 degrees in 8.3% of all cases.

“We found no statistically significant difference between
females and males, nor a significant correlation with age,” she
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8.3%

Dr Hoftberger said the physiological tilt of the phakic
eye showed a normal distribution, with a phakic tilt above
7 degrees in 8.3% of all cases.

said. “This differs from a recent study by Li [et al.] that found
a statistically significant difference of the crystalline lens
among several age groups, especially with a lower physiologi-
cal tilt in the age group from 18 to 40 years.”?

In the physiological tilt distribution of right and left eyes,
the researchers found a mean tilt of 4.9 degrees with an
inferior temporal tilting and a mirror symmetry of tilt. Other
significant parameters affecting the tilt—such as axial length,
decentration, Chang-Waring chord, and lens equator thick-
ness—showed an area under the curve (AUC) value of 0.9.
These parameters were then entered in a random forest plot
machine learning algorithm, resulting in an out-of-bag error
rate of 0.1, showing tilt can be predicted with good accuracy.

Dr Hoftberger gave this presentation at the 27th ESCRS Winter
Meeting in Vilamoura, Portugal.

For citation notes, see page 46.

Theresa Hoftberger PhD is a clinician and researcher at the Kepler University
Clinic, Linz, Austria. theresa.hoeftberger@kepleruniklinikum.at
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True innovation comes from good research.

The ESCRS Pioneer Award is an initiative sponsored by the ESCRS to
support and encourage independent clinical research in the field of
cataract and refractive surgery.

The competition is open to young ophthalmologists up to the age of
40 with at least three years of ESCRS membership holding a full-time
clinical/research post at an EU-based clinical or academic centre.
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The Clinician or Al—
Who Will Diaghose?

Debate seeks common ground on the value of a combined approach to corneal disease diagnosis.

ill artificial intelligence-based systems replace the
Wexperienced clinician in diagnosing keratoconus and

infectious keratitis within the next 10 years? Cornea
specialists debated this question at the American Academy of
Ophthalmology annual meeting.

To support her conclusion that technology-based, clini-
cian-support software will replace today’s clinicians alone,
Dr Maria A Woodward described the shortcomings of today’s
clinicians in delivering quality care and introduced opportu-
nities through AL

“A clinician is someone who triages, diagnoses, and manag-
es disease and listens to, communicates with, and cares for the
sick. But do we effectively diagnose and manage keratoconus
and corneal ulcers? Are we being compassionate?” she asked.

Citing a study her group conducted, Dr Woodward said
almost 50% of clinicians lacked confidence in their ability to dif-
ferentiate organism types when diagnosing microbial keratitis.

“In contrast, Al-based algorithms could distinguish be-
tween organism categories and will only get better over the
next decade.”

Similarly, she questioned whether clinicians effectively
diagnose and manage keratoconus and suggested advantages
for Al-based strategies.

“Do we know how frequently to see patients, which are
at risk for progression, should get cross-linking, and should
go on to transplantation? Now there is a lot of good evidence
that Al algorithms can help distinguish between keratoconus
subtypes and help us predict which patients should go on to
get cross-linking or a transplant.”
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These are the situations where Dr Woodward proposed
Al could enhance clinician ability to provide compassionate
quality care.

“How much time do we spend talking to our patients
and interacting with them as human beings? There is
plenty of data showing how we could be delivering better
care, reducing our medical error rate, and reducing our
burnout [with] compassion,” she concluded. “By leverag-
ing technology for improving how we triage, diagnose,
and manage disease, we can connect more personally with
our patients. Technology is not the enemy—it is up to us to
drive technology-aided care.”

Not the sole solution

Dr Stephen D Klyce assured his colleagues Al would not
replace them in diagnosing keratoconus and microbial keratitis.
Those tasks, he said, require more than machine-based analysis
of corneal images because the original Al-based keratoconus
screening program provided only an interpretation of topo-
graphic images, not a diagnosis.

“Al can identify the corneal topography has the character-
istics associated with clinical keratoconus but is insufficient by
itself to make a diagnosis,” Dr Klyce asserted.

Newer systems—including scanning devices that give
information on anterior and posterior corneal surface thick-
ness, corneal biomechanics, and epithelial thinning patterns—
provide additional information to help determine whether a
cornea has keratoconus or if a patient is at risk for ectasia after
laser refractive surgery. Even if clinicians had the physical



space and financial resources to install all the devices
used to acquire those measurements, the collective data
still do not provide a clinical diagnosis.

But do we effectively diagnose
and manage keratoconus and
corneal ulcers? Are we being
compassionate?

“You need to know the patient’s history,” Dr Klyce
said, explaining that a patient who appears to have
forme fruste keratoconus based on Al-based interpreta-
tion of images could instead have contact lens-related
corneal warpage.

Regarding Al-based diagnosis of microbial keratitis,
Dr Klyce noted some models are effective in classify-
ing images, though they are not completely accurate.

Citing a study showing that an Al-based algorithm
for diagnosing infectious keratitis based on clinical im-
age classification had an 80% accuracy rate compared to
just 49% for ophthalmologists, Dr Klyce focused on the
algorithm’s error rate.

“What about the 20% of patients given the wrong
therapy because of the algorithm’s mischaracterisation
of the keratitis? The consequences could be disastrous.”

Describing other limitations of Al-based systems,
Dr Klyce said they are only as good as the training
data, whereas clinicians have access to many data
sources beyond those available and used to train Al
In addition, Al algorithms need constant revision as
technology advances. Even with expert consensus,
there will be bias because independent groups have
different ideas about the characteristics considered for
an Al algorithm.

“ Al will not replace the clinician but will continue
to provide access to new tools to aid in clinical diag-
nosis,” Dr Klyce said in closing. “Clinicians and their
patients will benefit from advances in the diagnostic
capabilities afforded by the enormous strides in digital
healthcare. The future will be Al and human intelli-
gence working together.”

Maria A Woodward MD, MSc is Service Chief, Cornea, External Disease,
and Refractive Surgery, University of Michigan, Ann Arbor, US.
mariawoo@med.umich.edu

Stephen D Klyce PhD, FARVO is an adjunct professor of ophthalmology
at the Icahn School of Medicine at Mount Sinai, New York, US.
sklyce@Kklyce.com
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CORNEA

Cell Therapy for Corneal
Endothelial Dysfunction

Experts agree on the potential benefits of implanting ex vivo expanded endothelial cells, but how soon will it

become a clinical strategy?

CHERYL GUTTMAN KRADER REPORTS

thelial dysfunction management thanks to advances

in selective endothelial keratoplasty (EK). However,
two significant challenges remain—a shortage of donor
tissue in many areas of the world and a need for strategies
to increase long-term graft survival considering the risk of
graft failure increases with time while patients can live for
decades after EK.

Researchers are exploring cell therapy as an alterna-
tive approach to address these issues. Cornea specialists
presented differing views on whether transplantation of
ex vivo allogeneic corneal endothelial cells will become

S ignificant progress has been made in corneal endo-
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the standard for managing endothelial cell loss during a
special session at the American Academy of Ophthalmolo-
gy annual meeting.

Dr Ula V Jurkunas explained why this technique will
replace EK in the future.

“It improves tissue accessibility worldwide and might
be cost-saving,” she said. “Compared to EK, it can also give
better quality control and outcome predictability, be safer, and
give control of cell product dose.”

Highlighting the need for increased tissue accessibility, Dr
Jurkunas cited published data estimating that 12.7 million
people are waiting for a corneal transplant worldwide.

i




Fuchs’ dystrophy is the leading indication for keratoplasty,
underscoring the need for constructs to treat endothelial cell
dysfunction. Since the expansion of cells obtained from one
donor cornea might allow for treating numerous recipients,
there is potential for both improved access to treatment and
cost savings.

“Currently, one donor cornea equals one transplant,” Dr
Jurkunas observed. “With many passages of cultured cells,
however, one donor cornea could potentially be used for
treating 30 eyes or even 100.”

As another benefit of a cell therapy approach using ex vivo
expanded allogeneic endothelial cells, Dr Jurkunas said sort-
ing using cell markers could allow preselection of optimally
functioning cell populations. Cultured expanded cells can also
be subjected to additional pathogen screening, resulting in
improved safety.

“A cell therapy product can be tested for mycoplasma and
various viruses not tested for in donor corneas,” she explained.

There’s also opportunity for dose control such that it
might be possible to increase the cell dose to match the
needs of the individual.

“With a cornea transplant, you are getting the tissue as is,”
Dr Jurkunas said.

Dr Ula V Jurkunas sees transplantation of ex vivo allogeneic corneal
endothelial cells as a potential replacement for EK.

An opposing opinion

Dr Massimo Busin offered a different view, suggesting
current evidence shows the cell therapy approach will not
become the standard for managing endothelial cell loss.
However, he held the door open to changing his view pend-
ing future research developments.

Dr Busin agreed a cell expansion approach could help ad-
dress the paucity of donor tissue in some regions. He also said
it might increase graft lifespan by protecting against acceler-
ated endothelial cell loss and immunologic rejection, although
implanted cell survival remains an unknown.

“We don’t know why some eyes lose more endothelial cells
after graft surgery than other eyes or if a ‘super graft’ with
a cell density of 3,000 to 4,000 cells/ mm? will last longer. It
could be that with more cells implanted, there will be more
loss. The problem is we do not know the mechanism that al-
lows better survival of certain grafts with minimal endothelial
cell loss and what causes a sharp decline and graft decompen-
sation in others.”

Disadvantages he cited include the lack of standardisation,
the high cost of developing the necessary techniques, and
unanswered safety concerns.

“We don’t know if these cells will continue to replicate
and populate the eye in ways that might be harmful,” he
explained. “Are we really sure there is no risk in terms of mu-
tagenicity with the possible development of tumours?”

Dr Jurkunas agreed there is a need to understand the
mechanisms underlying endothelial cell loss post-keratoplas-
ty and improve cell culture techniques. However, she was
optimistic that continued research would address these issues.

A different approach to cell therapy

Rather than using allogeneic cells, Dr Busin proposed pursuing
autologous endothelial cell expansion using peripheral corneal
endothelial cells expected to retain proliferative potential.

“The idea is to get cells from patients before they undergo
transplantation and then modify, replicate, and reimplant the
autologous cells,” he explained. “This might solve the long-
term problem of immunologic rejection and would be better
than implanting more and more cells from a donor.”

Results obtained in early research exploring different culture
conditions for ex vivo expansion of corneal endothelial cells as
an autologous culture were disappointing, however, with endo-
thelial to mesenchymal transition emerging as an obstacle.

“We are also assuming the transplanted cells will work
perfectly if their morphology is similar to those we transplant
with DMEK or DSAEK, but we don’t know if that is true.
That is why I think that, at the moment, cell therapy is not the
future,” Dr Busin concluded.

Ula V Jurkunas MD is an Associate Professor of Ophthalmology and Co-director
of the Cornea Center of Excellence, Harvard Medical School, Boston, US.
ula_jurkunas@meei.harvard.edu

Massimo Busin MD is a Professor of Ophthalmology at Universita degli Studi di
Ferrara, Ferrara, Italy. massimo.busin@unife.it
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CORNEA

Pseudomonas Keratitis Outbreak

Artificial tear recall underscores management concerns.

CHERYL GUTTMAN KRADER REPORTS

he recent eyedrop-related outbreak of Pseudomonas ker-
atitis in the US is a strong reminder to have a high index
of suspicion in such cases.

Testing used bottles of the artificial tears found carbape-
nem-resistant P. aeruginosa with Verona integron-mediated
metallo-B-lactamase and Guiana extended-spectrum-{3-lac-
tamase. The organism matched the outbreak strain and had
never been isolated previously in the US.

According to the US Centers for Disease Control and
Prevention, more than 50 patients were affected in multiple
states. The Pseudomonas strain was identified in cornea scrap-
ing cultures in 11 patients. Five patients experienced vision
loss, and one patient died.

This outbreak and associated visual morbidity place a
spotlight on Pseudomonas keratitis and serve as a reminder
of its fulminant nature, potential for a poor visual prognosis,
and the need for rapid diagnosis and treatment, Dr Allan R
Slomovic told EuroTimes.

A review of cases of bacterial keratitis seen at the Univer-
sity of Toronto over 16 years ending in December 2015 found
that while Gram-negative organisms accounted for only
25% of bacterial isolates, P. aeruginosa represented 42% of the
Gram-negative pathogens and 11% of total isolates.

“Suspicion for P. aeruginosa should be higher, however, in
contact lens wearers—among whom it is the causative organ-
ism in 55% of microbial keratitis cases,” said Dr Slomovic,
Professor of Ophthalmology at the university.

Clinical care

Patients with P. aeruginosa keratitis typically present soon after

onset because of severe pain. However, no current pathog-
nomic findings enable diagnosis based solely on clinical
features. Therefore, corneal culture is needed to identify the
causative organism.

If the lesion is large and / or vision-threatening, Dr Slomov-
ic recommends corneal scraping for culture and sensitivity
testing before starting empiric treatment. Because he tends
to see vision-threatening or treatment-refractory cases of
unilateral or bacterial keratitis at his tertiary care centre, he
initiates empiric broad-spectrum antimicrobial therapy with
compounded topical fortified vancomycin for Gram-positive
coverage and fortified tobramycin for Gram-negative cover-
age. He instructs patients to use the drops hourly for 24 hours
and return for a follow-up the next day.

It would be reasonable, however, to forego microbiology
testing and start empiric therapy for suspected Pseudomonas
keratitis with an intensive regimen of a commercially avail-
able fourth-generation fluoroquinolone in cases where there
is a small lesion involving only the peripheral cornea and
assuming the patient can be relied on to be compliant with
treatment and follow-up recommendations.
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“Susceptibility results in our study showed the P. aeruginosa
isolates were highly susceptible to ciprofloxacin, gentamicin,
tobramycin, ceftazidime, and piperacillin/tazobactam with
sensitivity rates ranging from 91% to 96%, and there were no
trends for increasing resistance over time,” Dr Slomovic said.

He added, “Ideally, clinicians should be familiar with local
antibiograms. P. aeruginosa keratitis should respond quickly
to appropriate antibiotic therapy with symptomatic improve-
ment. Although the eye may look worse on the first post-treat-
ment day because of the effect of pathogen-released lytic
enzymes, patients typically report a marked improvement in
their ocular pain. When this occurs, you know you are on the
right track with your treatment.”

Caution with steroids

A topical steroid could be used as adjunctive treatment

to control inflammation, thereby enhancing symptomatic
relief and reducing the risk of permanent stromal scarring.
Dr Slomovic does not recommend the treatment, however,
before knowing the culture results due to the risk of worsen-
ing when a fungus, herpes virus, Nocardia, or Acanthamoeba
cause keratitis.

“In addition, I avoid a steroid if there is corneal thinning
because it can result in progressive thinning that may go on to
perforation,” Dr Slomovic said.

Patients who are not responding to initial treatment

should be referred to a cornea specialist, as they may have a




polymicrobial infection. Dr Slomovic has used corneal
cross-linking successfully to treat a few patients whose
keratitis was not responding to initial therapy.

An ongoing updated review of microbial keratitis at
the University of Toronto will give insight into whether
P. aeruginosa resistance to commonly used antibiotics is
increasing. Consistent with other reports, the previous
study documented the concerning prevalence of infec-
tions caused by multidrug-resistant Staphylococcus aureus
and coagulase-negative Staphylococci.

“These findings underscore the need for new topical
antibiotics,” Dr Slomovic said. “Unfortunately, this area
holds little interest for pharmaceutical companies because
of a poor expected return on what is a costly investment.”

Alesson learned from the COVID-19 pandemic sug-
gests government collaboration could address the gap in
therapy, said Dr Slomovic.

“Safe, effective COVID-19 vaccines were quickly de-
veloped, tested, and brought to market with government
funding. Perhaps this type of financial support could also
take down the barrier to opening the antibiotic develop-
ment pipeline,” he said.

The outbreak initially led to the recall of two artificial
tear products—EzriCare and Delsam Pharma—which
then expanded to include Delsam Pharma’s Artificial Eye
Ointment. For the latest information, please use the QR
code on this page.

Allan R Slomovic MD is professor of ophthalmology at the University of
Toronto, Canada. allan.slomovic@utoronto.ca
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GLAUCOMA

new study adds to the growing body of evidence that

low intracranial pressure (ICP) may be an underlying

pathological mechanism in normal tension glaucoma
(NTG) development.

Data showed that in 80 patients with previously diag-
nosed NTG, low ICP was significantly associated with the
lowest averaged pattern deviation scores in the nasal visual
field zone and higher translaminar pressure difference—i.e.,
intraocular pressure minus ICP—correlated with lower
mean deviation.'

The study involved 80 early-stage NTG patients with a
mean age of 59 years, all of whom had IOP below 21 mmHg,
along with characteristic optic nerve head changes, optic
nerve changes, and nerve fibre layer loss. The team assessed
patients with Goldmann tonometry, visual field perimetry,
and a non-invasive ICP via a novel transcranial Doppler ultra-
sound device (Vittamed UAB, Lithuania).

The research may offer clues as to why glaucoma patients
with very low IOP continue to progress while some ocular hy-
pertension patients don't develop glaucoma, study co-author
Professor Ingrida Januleviciene told EuroTimes. Rather than
being a result of intraocular ocular hypertension alone, it may
be an imbalance between the IOP and intracranial pressure
translaminar pressure gradient that causes damage to the
optic nerve and the resulting visual field loss.

“Although lowering IOP helps to decelerate or stabilise
the disease, the vast majority of patients still show signs of
glaucomatous damage despite an IOP within normal range,”
she explained. “Growing evidence suggests that intracranial
pressure and translaminar pressure difference may play an
important role in the pathophysiology of glaucoma, especially
in normal-tension glaucoma patients.”

Intraocular and intracranial pressures are both inter-
related and relatively independent systems, she said. As
the optic nerve is surrounded by cerebrospinal fluid in
the subarachnoid space, higher intraocular pressure may
result in posterior displacement of the optic disk, while
higher intracranial pressure results from the disk’s anterior
displacement. Optic disc displacement may, in turn, lead to
the injury of ganglion cell axons that transverse the lamina
cribrosa leading to optic nerve structural changes as glau-
comatous optic neuropathy.

Investigation of the role of reduced intracranial pressure
in the pathogenesis of glaucoma has been limited due to the
invasive nature of the standard means of measuring it, which
include measuring pressure in the cerebrospinal fluid by lum-
bar puncture or implanting the pressure sensor into the brain
ventricle. Such approaches carry the risk of intracranial haem-
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Potential New Diagnostic @
Parameter for Glaucoma

Reduced ICP a risk factor for visual field loss in normal tension glaucoma.

2

9

orrhage or infection. Moreover, cerebrospinal fluid pressures
in the spinal canal and cranial cavity differ in upright posture
due to biophysical characteristics, she said.

“Several approaches have been proposed to estimate
intracranial pressure non-invasively, including transcranial
Doppler ultrasonography, tympanic membrane displacement,
ophthalmodynamometry, measurement of optic nerve sheath
diameter, and two-depth transcranial Doppler technology. But
these techniques are still under investigation,” Prof Janu-
leviciene added.

New diagnostic instrument

The non-invasive transcranial pressure sensor used in the
study is an invention of Professor Arminas Ragauskas PhD
from Kaunas University of Technology in Lithuania. The
device simultaneously measures blood flow velocities in the
intracranial and extracranial segments of the ophthalmic
artery. It has a head frame with an ultrasound transducer and
applies external pressure through a small inflatable ring cuff
placed over the closed eye. Automatically, pressure increases
gradually from 0 to 20-28 mmHg by 2 or 4 mmHg pressure
steps in a 10-minute procedure.

Because of its non-invasive nature, the new device offers
the prospect of the routine measurement of ICP and the
translaminar pressure difference as a clinical parameter in
assessing glaucoma patients on a more routine basis. In addi-
tion, it may play a role in deciding whether to treat patients
with ocular hypertension with IOP-lowering therapies. Some
research indicates ICP is elevated in OHT patients without
glaucoma, possibly counterbalancing the elevated intraocular
pressure and thereby preventing glaucoma development or
slowing its progression.

“It would be difficult to explain the pathogenesis of
glaucoma by a single measurement,” Prof Januleviciene
added. “If it would be possible to evaluate changes in in-
traocular and intracranial pressures over time, that would
definitely have an additive value in the evaluation of the
development and progression of glaucoma. Non-invasive
evaluation of intracranial pressure and translaminar cribro-
sa pressure difference could serve as an important biomark-
er, and offer innovative glaucoma diagnosis, monitoring,
and treatment modalities.”

For citation notes, see page 46.

Ingrida Januleviciene MD, PhD is Head of the Outpatient Department at the Eye
Clinic of the Lithuanian University of Health Sciences Hospital, Kaunas, Lithuania.
ingrida.januleviciene@kaunoklinikos.It
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RETINA

CRISPR for Retinitis Pigmentosa

Gene-editing technology successfully silences RP mutation but leaves healthy genes intact.

ROIBEARD O’HEINEACHAIN REPORTS

ise as a potential treatment for retinitis pigmentosa,
reports Professor Alessandra Recchia.

Prof Recchia’s team demonstrated in both in vitro and ani-
mal models that it is possible to use CRISPR-Cas9 technology
to silence the most common pathogenic rhodopsin variant
(p.Pro347Ser) in European autosomal dominant retinitis
pigmentosa patients without affecting the expression of the
wild-type rhodopsin gene.!

The researchers transduced HeLa cells with wild-type or
p-Pro347Ser rhodopsin genes using lentiviral vectors. Once
they obtained verifiably pure HeLa clones, they transfected
them with SpCas9 or its high-fidelity variant (VQRHF1-Sp-
Cas9) and the appropriate allele-specific RNA guides, gRNA1
and gRNA5, which selectively target the p.Pro347Ser variant
of the rhodopsin gene.

Allele-specific analysis showed nearly all insertions and de-
letions generated in Pro347Ser RHO HeLa by SpCas9_gRNA1
or VQRHF1-SpCas9_gRNA5 occurred in the variant transgene.
Moreover, the p.Pro347Ser protein reduced to 40%, but the
expression of the wild-type gene remained unchanged.

The second part of the study involved transgenic mice
carrying the human p.Pro347Ser variant RHO allele as well
as wild-type murine RHO alleles. At postnatal day seven,
the transgenic mice received a single subretinal injection
per eye of two AAV2/8 vectors carrying either SpCas9 or
VQRHF1-SpCas9 in combination with either gRNA1 or
gRNAS, with a scramble gRNA used as a control.

The researchers found a 30% to 60% reduction in the expres-
sion of the Pro347Ser variant rhodopsin gene in the eyes treated
with gRNAT or gRNAS5 properly combined with SpCas9 or

CRISPR—Cas9 gene-editing technology is showing prom-
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VQRHF1-SpCas9. In addition, electroretinography performed
at 40 postnatal days demonstrated significantly improved re-
sponses in treated eyes compared to the controls. On the other
hand, there was only a partial amelioration of the retinal outer
nuclear layer, and the reduction of the p.Pro347Ser rhodopsin
variant did not prevent photoreceptor death.

“This is probably because we need to improve the delivery
efficiency in the retina either by combining the Cas9 with the
guide RNA in a single AAV vector or by other means of gene
delivery, as lipid nanoparticles already employed in clinical
trials,” Prof Recchia said.

CRISPR stands for clustered regularly interspaced short
palindromic repeats, a nucleotide sequence which in bacteria
serves as a repository of genetic information from viruses
which previously infected them. The CRISPR-associated
protein 9 (Cas9) is an enzyme that takes an RNA copy of the
viral genes contained in the spaces between the palindromic
repeats and uses them as a guide to recognize and cleave
specific strands of viral DNA complementary to the CRISPR
sequence. In CRISPR-Cas9 gene editing, a sequence from the
target gene serves as the guiding RNA, allowing the removal
of existing genes and/or new ones added in vivo.

Prof Recchia presented her research at the Retina 2022 Congress in
Dublin, Ireland.

For citation notes, see page 46.
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Potential Therapies and
Biomarkers for Uveal Melanoma

Research highlights new approaches to challenging disease.

preclinical study highlights the potential utility of
Aa candidate drug and biomarker in treating uveal

melanoma. The international study of Irish and
Spanish patients revealed the potential diagnostic utility of
CysLT, and ATP51F1B as biomarkers of uveal melanoma
and the therapeutic potential of 1,4-dihydroxy quininib
with ATP5F1B as a companion diagnostic to treat metastat-
ic uveal melanoma.

“This research builds on our previous work evaluating
compounds that can interfere with CysLT receptors in UM
cells in the laboratory,” said Dr Kayleigh Slater, first author
on the study, published in the January 2023 issue of Frontiers
in Medicine.

“We developed a laboratory model of primary uveal
melanoma from patient samples and a preclinical model
of metastatic uveal melanoma. Then, we used biochemical
and pharmacological tests to gather a range of data,” she
explained. “This preclinical data shows us firstly that higher
CysLT receptor levels in primary uveal melanoma tumours
indicate poor prognosis. Secondly, our candidate drug affects
the molecular hallmarks of the disease that enable the cancer
to grow and spread in uveal melanoma models. Thirdly, we
identified a biomarker that appears to predict which patients
will not develop metastatic disease.”

Unfortunately, effective treatment
for advanced stage (metastatic)
uveal melanoma remains elusive
in many cases.

Uveal melanoma is a rare cancer with an annual inci-
dence of five per million in the United States, rising to as
high as nine per million in Ireland. It is the most common
intraocular malignancy, and death from metastatic disease
occurs in up to half of patients affected. For uveal mela-
noma, as for cutaneous melanoma, the cancer arises from
melanocytes. While fair complexion is an important risk
factor in melanoma, an association with exposure to UV
radiation for uveal melanoma is limited to iris melanoma
and less well described in more posterior ciliary body and
choroidal melanoma.

Current standard treatment is radiotherapy or enucle-
ation. Despite this treatment, the melanoma will metastasize,

8%

There are limited treatment options once the disease
spreads to the liver, with as few as 8% of patients
surviving beyond two years.

usually to the liver, in one out of every two patients. There
are limited treatment options once the disease spreads to
the liver, with as few as 8% of patients surviving beyond
two years.

Led by Professor Breanddn Kennedy, this team used
patient samples and experimental models to see if levels
of these molecules, CysLT receptors, are linked to patient
survival and what effect the candidate drug (1,4-dihydroxy
quininib) has on them. CysLTs are involved in inflamma-
tion and known for playing a role in allergic diseases such
as asthma. More recently, they have been implicated in
many diseases, including central nervous system diseases
and cancer.

“These are positive findings using an Irish and a Spanish
cohort of patient samples in a disease that is the primary
cause of eye cancer in Ireland,” Prof Kennedy said. “We
have shown this candidate drug can act on the tumour and
that the biomarkers could be valuable prognostic tools for
clinicians to assess which patients are unlikely to develop
metastatic disease.”

“Unfortunately, effective treatment for advanced
stage (metastatic) uveal melanoma remains elusive in
many cases,” said Mr Noel Horgan, consultant ophthalmol-
ogist, Royal Victoria Eye and Ear Hospital, Dublin.
“Research continues to advance our understanding of this
type of melanoma.”

For more information, visit https://www.frontiersin.org/articles/
10.3389/fmed.2022.1036322/full

Breandan N Kennedy PhD is a Professor at the UCD Conway Institute and the
UCD School of Biomolecular and Biomedical Science, University College Dublin,
Ireland. brendan.kennedy@ucd.ie

Kayleigh Slater PhD was a post-doctoral scientist in the UCD Conway Institute
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Progressive Polysulfate
Pentosan Maculopathy

Research shows “causal relationship” between interstitial cystitis drug and vision-threatening maculopathy.

SEAN HENAHAN REPORTS

form of vision-threatening maculopathy associated with
pentosan polysulfate (Elmiron, Janssen), a drug used to
treat interstitial cystitis.

The 2018 retrospective case study identified a new form of
maculopathy that is now known as PPS maculopathy.! These
early cases showed no evidence of neovascularization and
were not consistent with inherited dystrophies.

The first patients, mostly women, presented symptoms
including difficulty reading and prolonged dark adaptation.
Fundus examination revealed subtle paracentral hyperpigmen-
tation at the retinal pigment epithelium (RPE) with a surround-
ing array of hypopigmented deposits. Some eyes presented
with paracentral RPE atrophy. Retinal imaging showed RPE
abnormality, mostly contained in the posterior pole.

“Up until 2018, many affected individuals were misdiag-
nosed with something else, AMD or macular pattern dystro-
phy,” Dr Nieraj Jain told EuroTimes. “When you just look at
the ocular fundus with our normal examination techniques,
this condition is quite subtle and could potentially resemble
one of these other conditions.”

A subsequent article in JAMA Ophthalmology retrospective-
ly evaluated the course of the disease in 11 patients.? None of
the patients improved upon cessation of the drug. Rather, the
maculopathy continued to evolve over periods as long as 10
years. The research team observed functional and structural
changes as well as an association between treatment duration
and disease severity.

Five years ago, clinical researchers first reported a novel

Up until 2018, many affected
individuals were misdiagnosed
with something else, AMD or
macular pattern dystrophy.

The latest report—a prospective cohort study of 12 pa-
tients—followed patients for two years after initial presenta-
tion.> All 12 patients showed a progressive loss in both subjec-
tive and objective visual function measures, said Dr Jain, senior
author of this study and several earlier studies on the topic.

Most of the 12 patients seen at the Emory Eye Center in
Atlanta, Georgia, US, were female, with a median age at
enrolment of 58 years. Participants had been off pentosan
for a median of 0.6 years. Over the two-year study period,
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patients showed marked declines in ETDRS letter scores.
Letter scores for four eyes declined by 15 or more, all of
which were associated with complete RPE and outer retinal
atrophy (cRORA). Statistically significant changes were
seen in the median microperimetry average and percent
reduced thresholds.

“There is now so much evidence of a direct link between

this drug and maculopathy that I believe we have met the bar
for a causal relationship,” he said.

Dr Jain noted that when he tells his patients to stop taking
the drug, “most of them do surprisingly well” in terms of cys-
titis. There is no treatment for this retinal toxicity. He counsels
patients to develop healthy lifestyle behaviours, including not
smoking, eating a healthy diet, and avoiding UV exposure by
wearing sunglasses.

Pentosan, a semisynthetic sulfated polysaccharide, has
been on the market in the US since 1996 and is still the
only oral treatment available for cystitis. The drug gained
the CE mark in 2017 in Europe. Pentosan has not been
recalled despite numerous studies linking long-term use to
vision-threatening effects, though its label now reflects its
macular toxicity.

For citation notes, see page 47.
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What’s the Best Treatment for RVO?

Real-world outcomes diverge from clinical trial results.

oedema secondary to branch retinal vein occlusion

(BRVO). A recent British study assessed the real-world
outcomes for the three principal treatments: anti-VEGF
(ranibizumab or aflibercept), a steroid (intravitreal dexameth-
asone), or macular laser.! Professor Richard Gale used a UK
electronic medical record (EMR) group to evaluate the effec-
tiveness and treatment burden of these approaches for BRVO.
The research showed the advantages and disadvantages of
these approaches need assessment outside of the controlled
environment of formal clinical trials.

While randomised controlled trials (RCTs) are the gold
standard for generating efficacy and safety evidence under
restricted experimental settings, such trials have challenges
in the real world. The differences between RCT outcomes
versus RWE (Real World Evidence) require clinicians and
patients to evaluate as much information as possible, Prof
Gale noted.

Secondary macular oedema is the most common cause
of visual loss in BRVO, and 5-15% of these patients devel-
op macular oedema within 12 months of diagnosis. The
three principal treatment options for macular oedema sec-
ondary to BRVO are intravitreal injections of anti-vascular
endothelial growth factor (anti-VEGF), steroid implants,
and macular laser. The 2015 Royal College of Ophthalmol-
ogy guidelines state, “although any of these drugs may be
used as first line for this condition, anti-VEGF is preferred
in eyes with a previous history of glaucoma and young-
er patients who are phakic. Ozurdex (steroid implant
dexamethasone) may be a better choice in patients with
recent cardiovascular events and those who do not favour
monthly injections.”

The recent UK real-world study used the UK EMR group’s
data from up to 27 sites recording ophthalmology treatments
between 1 February 2002 and 3 September 2017. Patients were
divided into three cohorts according to the treatment received,
and researchers collated the data from 5,661 treatment-naive
patients with a single mode of treatment and no history of
cataract surgery. The patients’ mean age was 72.1 years, and
47.4% were male.

It is the largest study to report on a cohort of UK
patients with BRVO, providing detailed information on
outcomes and treatments of more than 5,188 patients,
with 246 patients followed up for three years. The sum-
mary results showed a mean baseline visual acuity of
57.1/53.1/62.3 letters in the anti-VEGF/ dexamethasone /
macular laser groups, respectively. This VA then changed
to 66.72 (+9.6)/57.6 (+4.5)/63.2 (+0.9) letters at 12 months.
Adequate numbers allowed analysis at 18 months for all
groups (66.6 [+9.5]/56.1 [+3.0]/60.8 [-1.5] letters), and
anti-VEGF at 36 months (68.0 [+10.9] letters). The mean

S everal options exist for treating patients with macular

number of treatments were 5.1/1.5/1.2 letters at 12 months,
5.9/1.7/1.2 at 18 months for all three groups and 10.3 at 36
months for anti-VEGF (following switching).

The mean baseline visual acuity was higher for patients
treated with macular laser and lower for those treated with
steroid. The clinician or patient choice of treatment may be
influenced by the perceived severity of the occlusion, with
less severe being macular laser, Prof Gale said.

“Relative gains in VA for patients treated with an-
ti-VEGF were lower than in key clinical trials: 11.5 at 12
months compared with 18.4 in the 0.5 mg ranibizumab
cohort in the BRAVO trial,” he commented in the context of
RCTs versus RWE.?

O

The patients’ mean age
was 72.1years,
and 47.4% were male.

Referencing a previous report®, Prof Gale added, “[p]
atients in the anti-VEGF cohort had a mean of 5.1 injections
in the first 12 months. This partly reflects that many more
patients in this study dropped out, but the figure is still only
6.0 when patients who dropped out before 12 months are
excluded. This compares to 8.5 over 12 months in BRAVO
and 9.0 in the first 48 weeks of the VIBRANT study.* Mean
baseline VAs in these studies was comparable at 56 ETDRS
letters for BRAVO, and 59 for the treatment group in VI-
BRANT, compared with 57.1 in this cohort.” Similarly, gains
in VA with the steroid cohort at 12 months (+4.5) appeared
to fall short of historical trial outcomes, compared to formal
clinical trial study comparison (+6) GENEVA trial.®

“This is the largest study yet in the UK for patients with
this condition, and the outcomes should help inform clinician
and patient choice and the planning of services,” he said.

“It shows that patients treated with the highest baseline VA
have the best outcomes, presenting a strong argument for the
prompt initiation of treatment.”

For citation notes, see page 47.

Richard Gale BSc, MBChB, FRCP, FRCOphth, MEd, PhD is Consultant Medical
Ophthalmologist and the Clinical Director at York Teaching Hospital NHS
Foundation Trust, York, UK. richard.gale@york.ac.uk
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Low-Concentration Atropine
for Preventing Myopia

A 0.05% eyedrop solution reduced incidence and fast myopic shift in young children.

HOWARD LARKIN REPORTS

opic children aged four through nine years at high risk

of developing myopia, a 0.05% solution instilled nightly
significantly reduced both the incidence of myopia and fast
myopic shift compared with placebo after two years but a
0.01% solution did not.!

Published in JAMA, the study results suggest that in
addition to slowing progression in already myopic children,
adding atropine eyedrops to preventive measures such as
increasing outdoor time might delay or even prevent myopia
in high-risk children. The drops might reduce the final degree
of myopia, and the risk of myopia-related pathologies.

Further research is needed to better understand the long-
term effects, the authors wrote. “We plan to follow up for six
years to look into the longer-term effect of 0.05% atropine
compared with the placebo group,” Dr Jason C Yam, the
study’s lead author, told EuroTimes in an email.

Other questions requiring additional studies include how
early atropine treatment should begin, how long it should
continue, and whether it is effective outside the Asian pop-
ulations in which it has been most studied, according to an
editorial on the study in JAMA Ophthalmology.?

Assessing the treatment’s effect on very high myopia will
also require stratifying outcomes by myopia degree, according
to the editorial’s co-author Dr Steven M Archer. “If the effect
is to keep -3.00 D patients from becoming -5.00 D, that’s nice.

I n a test of low-concentration atropine eyedrops in non-my-
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Given the numerous questions
yet to be addressed that we
and others have identified,
further study is warranted.

But to fulfil the promise of reducing myopia-related patholo-
gy, it must be shown to reduce the incidence of high myopia,
not just keep a patient at -12.00 D who otherwise would have
been -15.00 D,” he wrote in an email.

Promising results
The study results are based on 353 non-myopic children aged four
through nine years who were at risk of developing myopia and
completed two years of treatment. All started with a cycloplegic
spherical equivalent between +1.00 D and 0.00 D and astigmatism
less than -1.00 D, and at least one parent with at least -3.00 D myo-
pia. Highly myopic parents increase myopia risk by about 12-fold,
while low hyperopic reserve at a young age—for example, +0.50 D
at age four years—is another significant risk factor, Dr Yam noted.
Of 116 patients receiving 0.05% atropine, 33 (28.4%) developed
myopia during the study, defined as -0.50 D or more in either eye.
By comparison, 56 of 122 patients (45.9%) receiving 0.01% atropine
and 61 of 115 (53.0%) receiving placebo developed myopia.



Similarly, only 25% of the 0.05% group underwent a
fast myopic shift—a change of -1.00 D or more—com-
pared with 45.1% and 53.9% in the 0.01% atropine and
placebo groups, respectively. The differences between
the 0.5% group’s outcomes and those for the other two
groups were statistically significant, but those between
the 0.01% and placebo groups were not.

Photophobia was the most common adverse event,
but its rates of occurrence were not statistically different
among the groups.

Clinical implications

It is too soon to recommend changes in treatment proto-
cols, Dr David C Musch, co-author of the JAMA Ophthal-
mology editorial, told EuroTimes. “Given the numerous
questions yet to be addressed that we and others have
identified, further study is warranted before a preferred
practice guideline recommends atropine treatment to
prevent myopia onset or progression.”

However, low-concentration atropine drops could be
used off-label. “For those high-risk children, they could be
offered this option for myopia prevention,” Dr Yam said.

But identifying high-risk children before they de-
velop myopia creates challenges, Dr David A Berntsen,
who co-authored a separate JAMA editorial® comment-
ing on the study, said in an email: “Pre-myopic children
often don’t receive eye examinations unless they fail a
routine vision screening, so we need to change how we
manage children at risk of myopia to identify and edu-
cate those who are most likely to benefit from this new
treatment strategy.”

Dr Berntsen also stressed the need for additional
studies to determine if delaying onset will result in lower
amounts of myopia later in life. “For now, knowing that
certain concentrations of low-dose atropine can at least
delay onset is promising.”

For citation notes, see page 47.
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OCULAR UPDATE

Pushing the Boundaries

of Drug Delivery

Four companies show eyedrops are not the only means of therapeutic efficacy.

DERMOT MCGRATH REPORTS

cular drug delivery systems continue to push the
Oboundaries in a drive to improve therapeutic efficacy,

enhance patient comfort and compliance, and reduce
side effects in treating a wide range of ocular conditions.

Along with new diagnostic technology, drug delivery has
the highest number of new companies with products in devel-
opment, said Kris Morrill, Founder and President at Medevise
Consulting, who chaired a recent Oracles of Eye Innovation
webinar on the subject.

“The global ophthalmic drug delivery system’s market
size was valued at $12.1 billion in 2021 and is projected to
expand at a compound annual growth rate of over 8% from
2022 to 2030,” she said. “We have identified more than 50
companies in the US and EU that have raised over $1.6 bil-
lion since their inception.”

Although most of the companies in this space are focused
on eyedrops (despite the known drawbacks of this approach),
other firms are exploring the potential of technologies such as
contact lenses, punctal plugs, intracameral implants, pro-
drugs, iontophoresis, nanocarriers, and hydrogels, among
others, to deliver drugs safely and effectively into the eye.

“The hot areas therapeutically are sustained release for
glaucoma, wet AMD, and diabetic retinopathy, as well as
topical administration for retinal diseases and gene delivery,”
said Morrill before introducing four companies hoping to take
their pipeline products to market soon.

Nanotechnology approach
A nanoparticle punctal plug (Eximore Ltd) offers several ad-
vantages over eyedrops for drug delivery into the eye.

“The challenges for eyedrops include non-compliance and
overuse, pulsatile drug concentration, deviation from the ther-
apeutic window, around 5% bioavailability, and known side
effects from preservatives,” said Eyal Sheetrit, CEO of Israeli
biotech firm Eximore Ltd.

Eximore’s approach uses patented technology to mould the
active drug into the nano-layered plug, which is then implant-
ed into the tear duct.

“Natural tears carry the active drug to the eye for effective
and better-targeted treatment. It is a fast, easy, and minimally
invasive procedure that can be done in the physician’s office,”
he said. “There is a high drug retention rate and long-lasting
effect. The plug is non-degradable so we can replace it every
three to six months.”

The plug’s other potential uses include glaucoma, dry
eye, myopia, and ocular allergies. Combination therapies are
another possibility, as the plug can carry more than one drug
at the same time.
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Eximore has completed phase I trials in glaucoma patients
and anticipates starting phase II trials for glaucoma in the US
early next year and in Asia for dry eye.

Gene therapy approach

Harnessing the capability of the eye’s ciliary body to generate
its own therapeutic proteins is the novel approach to drug
delivery proposed by French biotech company Eyevensys.

“By introducing proprietary DNA plasmids encoding ther-
apeutic proteins directly into the ciliary muscle via a patented
electro-transfection system, our approach offers the possibility
of a wide range of targeted, long-lasting treatments that are
safe, convenient, and effective,” explained Patricia Zilliox,
President and CEO of Eyevensys.

Although the platform’s safety and feasibility have been
demonstrated in late-stage non-infectious uveitis, Zilliox
said target indications for the technology include wet AMD,
geographic atrophy, retinitis pigmentosa, diabetic macular
oedema, retinal vein occlusion, and glaucoma.




Biologics approach
Sustained release products delivered into the eye in a pre-
formed implant or via an in situ depot forming implant photo
cross-linked during injection is the novel approach Re-Vana
Therapeutics developed to deliver larger drug volumes for
extended therapeutic benefit.

EyeLief® and EyeLief-SD® (Super Dense) are biodegradable
implants injected into the eye through a narrow-gauge needle,
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designed to achieve significant high loading of small mole-
cule and biologic drugs, explained Michael O’'Rourke, CEO
of Re-Vana. The SD model provides higher release rates and
drug loading, thus broadening the wide range of biologics and
small molecule therapeutics capable of more than six months of
sustained release. Another product OcuLief® is composed of gel
made from polymeric materials that, upon exposure to short
UV light, results in a photo cross-linked implant in the eye.
“We have overcome the main barriers to delivering biolog-
ics in the eye: tolerability, high drug loading, and sustained
biological activity, so the protein is not denaturing over time,”
O'Rourke said.

Prodrugs approach
Ripple Therapeutics believes it has overcome the limitations of
polymer-based drug delivery systems, using prodrug implants
that deliver surface-mediated drug release over time into the eye.
“It is a platform technology, but we focus on ophthal-
mology because we think there are multiple markets where
the current standards of care are hampered by challenges
such as refractory patients, limited duration of effect, patient
frustration with invasive repeat dosing, compliance chal-
lenges, and costs,” said Thomas Reeves, President and CEO
of Ripple Therapeutics.

The hot areas therapeutically

are sustained release for
glaucoma, wet AMD, and diabetic
retinopathy, as well as topical
administration for retinal diseases
and gene delivery.

The company’s first product—IBE-814 IVT—is a patented
intravitreal dexamethasone prodrug implant targeting diabet-
ic macular oedema (DME) and retinal vein occlusion (RVO)
with a six- to nine-month duration. A phase 2 trial is under-
way, with six-month data expected in the second quarter of
this year. Its RTC-1119 is an intracameral latanoprost prodrug
implant targeting open-angle glaucoma and ocular hyperten-
sion with a six- to twelve-month duration.

“Our preclinical data is compelling. This is a fully degrad-
able implant once the drug releases with the possibility for
retreatment without issues of stacking, which has plagued
polymer-based products,” Reeves said.

Kris Morrill: kris@medevise-consulting.com
Michael O’Rourke: mor@revanatx.com

Eyal Sheetrit: eyal@eximore.co.il

Patricia Zilliox: patricia.zilliox@eyevensys.com
Thomas Reeves: treeves@rippletherapeutics.com
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LEADERSHIP AND BUSINESS INNOVATION

MANAGING PUBLIC
OPHTHALMOLOGY

Team building and business skills help make a successful department.

BY HOWARD LARKIN

eeping up with rapidly advancing
Kpatient needs, technology, and

evolving public-private medical
service delivery partnerships can be
a challenge for public ophthalmology
departments. Cultivating team building
and business skills is essential for suc-
cess, said presenters in the Leadership
and Business Innovation Programme at
the 40th Congress of the ESCRS in Milan.

Public and private systems share
many goals and needs, said Dr Sorcha Ni
Dhubhghaill. Both aim for high clinical
quality, efficiency, and patient service.
And both require high individual and
team performance to achieve these.

Yet surgeons are an independent lot
and notoriously difficult to manage,
and the surgeon elevated to department
head in a public system is not always
the best manager. They are more likely
a high-performing and ambitious clini-
cian, scientist, or teacher. Now, sudden-
ly they need leadership, team building,
and change management skills.

Building a sustainable team

Dr Ni Dhubhghaill reviewed four steps
for building an effective team and
creating a trusting environment that
facilitates teamwork, honest commu-
nication, and change based on the
pioneering work in group dynamics of
psychologist Dr Bruce Tuckman, first
published in 1965.

“We are not unique in getting people
to work together,” she said.

First comes transitioning individuals
to a team, which requires establishing
norms and behaviours and determining
individual roles and responsibilities.

Dr Ni Dhubhghaill advised picking a
discrete goal of high importance, such
as building a retinal unit. Then work
with team members to specify the
process and define roles. Creating open
communication channels to identify and
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balance competing goals, such as pro-
moting efficiency versus teaching and
building trust by being fair, are essential
building blocks for future functioning.

The second step is storming, which
begins when team members realise the
task is more difficult than they imag-
ined. Ensuring to address all issues
identified in the forming stage and clari-
fying or modifying the ground rules,
roles, and responsibilities, as needed,
are critical.

“This is the stage where everyone com-
plains,” Dr Ni Dhubhghaill explained.

Transparency and fairness in com-
pensation are essential, as are honestly
navigating conflicts and listening.
Perceived unfairness in compensation
or perks erodes team cohesion and
degrades individual performance.

“If you are providing incentives, you
also have to provide information and
a pathway so other colleagues can get
there, too,” she said.

Third is norming, which occurs
when members accept the team, their
roles, and the individual members.
The team can then focus on detailed
planning and developing goal-com-
pleting criteria. Building on positive
norms and changing unhealthy norms
are important, as is encouraging con-
tinued team spirit.

“You have to be a bit of a cheerleader
at this stage,” Dr Ni Dhubhghaill noted.

Last is performing, when team
members see the results they have
been working for and recognise they
are worth the effort, Dr Ni Dhubh-
ghaill said. At this stage, the team can
better understand its strengths and
weaknesses and focus on improv-
ing quality and taking the greatest
advantage of each member’s skills to
improve outcomes. Setting deadlines
for every task is critical to ensure they
are accomplished.

Business training needed

While the relationship between pub-

lic and private ophthalmic services is
shifting toward more services performed
under contract by private clinics in much
of Europe, public hospitals still pro-

vide about half of cataract services and

greater shares of specialised glaucoma,
vitreoretinal and other secondary and
tertiary care, said Dr Paul Rosen.
Barriers to effectively managing
performance in the public sphere
include a lack of incentive payments
for increased production and effi-



ciency and a lack of understanding of
procedure and process costs, Dr Rosen
said. And while shortening patient
waiting lists is a key driver of public
health system performance, patient
satisfaction is much further down the
list of priorities.

“What you should be offering in the
private and public service is the same
sort of patient service.”

To help individuals develop, Dr
Rosen said it’s important to deter-
mine key incentives through listening
and responding to problems iden-
tified. “Individuals know exactly
what is going on and how to change
it.” Departments will find ensuring
services keep up with population
needs and emerging technology and
improving productivity and cost-ef-
fectiveness critical.

Clinical managers need skills not
taught in medical school to address
these issues, Dr Rosen said. These
include an awareness of the need for
visibility, excellent communication

Committee representatives of ESCRS
organise and present sessions at meetings
organised by our national and sister societies.
These sessions are typically delivered by a
group of speakers on a current topic selected
by ESCRS in person or virtually.

These sessions provide useful education as well
as collaboration between societies promoting
and sharing benefits across both memberships.

ESCRS

skills, consensus building, policy
development, defining key perfor-
mance indicators, and working with
non-medical managers.

“We should be teaching business
and financial skills in medical schools
or during residency,” he emphasised.
“The idea is clinical managers should
be masters of their own and their de-
partments’ destinies.”

Sorcha Ni Dhubhghaill MB, BCh, BaO, PhD, FEBO
is Senior Staff Member and BAP Professor at Univer-
sity Hospital Antwerp, Belgium. sorcha.nidhubh-
ghaill@uza.be, nidhubhs@gmail.com

Paul Rosen BSc, MB ChB, FRCS, FRCOphth, MBA
is Consultant Ophthalmic Surgeon at the Oxford
Eye Hospital, Oxford University Hospital Foundation
Trust, UK, Head of Department from 1998 to 2004,
and Clinical Director of the Specialist Surgery group
from 2010 to 2016. phrosen@rocketmail.com

escrs.org/education/academies/
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EVERYTHING YOU ALWAYS WANTED TO KNOW ABOUT...

DR SOOSAN JACOB MS, FRCS, DNB

phthalmologists have used
O pinholes for more than 100 years

to aid in the diagnosis and treat-
ment of visual problems, such as pinhole
occluders for testing visual potential
and pinhole glasses. The small aperture
allows light from a single source and
direction to fall upon the retina while at
the same time also removing scattering,
thereby allowing an individual with
refractive error to see clearly. This results
in an extended depth of focus as well as
clearer vision by reduction of both lower
and higher order aberrations.

Pinhole IOLs

The IC8 intraocular lens (Acufocus)

is a 5-micron thick annular ring com-
posed of polyvinylidene fluoride and
carbon nanoparticles embedded in a
single-piece hydrophobic acrylic IOL.
The inner and outer diameters are 1.36
and 3.23 mm respectively. It is implant-
ed in the non-dominant eye to provide
increased depth of focus and 3.0 D func-
tional range of presbyopic correction. It
can also correct astigmatism up to 1.5 D
and in some cases, even up to 2.5 D; com-
bine with mild residual refractive error
of -0.75 D to increase presbyopic correc-
tion further; and be used in patients with
previous radial keratotomy or LASIK
where other presbyopic IOLs may result
in sub-optimal correction.

The XtraFocus Pinhole intraocu-
lar lens implant (Morcher) was first
introduced in 2014 by Trindade (et al.)
and received the CE mark in 2016. This
foldable hydrophobic acrylic 14.0 mm
diameter sulcus IOL with 6.0 mm optic is
opaque and black with a 1.3 mm central
clear aperture without any refractive
power. It is used mainly for treating
irregular astigmatism secondary to pen-
etrating keratoplasty, radial keratotomy,
and keratoconus.

Its pinhole effect neutralizes the
effect of corneal aberrations. The
black pigment of this sulcus-placed
IOL allows infrared rays to pass
through, enabling fundus examination
and providing view of the retro-IOL
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The advantages of PPP are the ability to size and
centre the pupillary aperture more accurately

as well as cost efficiency.

structures, such as the in-the-bag IOL
placed behind it. Implanted through

a small incision, the XtraFocus may
even be implanted in the bag, together
with primary IOL implantation, the
concave-convex design preventing
primary IOL touch. Previous use in-
cludes treating irregular astigmatism in
complex eyes.

Both the IC8 and XtraFocus IOLs
may produce photic phenomena in
patients with large mesopic pupil size
greater than 6.0 mm, where light may
enter around the external diameter of
the opaque annulus or the optic.

Pinhole Pupilloplasty (PPP)

First described by Professor Amar
Agarwal, pinhole pupilloplasty (PPP)
reduces pupil size surgically and can
be done in pseudophakic eyes or in
combination with cataract surgery and
IOL implantation. Surgeons preoper-
atively test a range of pupil sizes to
determine the ideal pupil size for the
patient, which then becomes the sur-
gical aim. They centre the PPP on the
first Purkinje reflex marked preoper-
atively on the slit lamp. Though pos-
sible to complete using the surgeon’s
choice of pupilloplasty technique, it is
commonly done using the single-pass
four-throw pupilloplasty.

Advantages of PPP are the ability to
size and centre the pupillary aperture
more accurately as well as cost efficiency.
The pinhole pupil can be cantered under
the first Purkinje reflex even in patients
with large chord mu values, unlike pin-
hole IOLs which centre automatically in
the bag or sulcus. Fundus visualisation
is possible since the dilator muscles still
act to enlarge the parts of the pupil that
are not tied down. In addition, newer
wide-angle retinal imaging systems can

capture fundus images even through
undilated small pupils. However, it

is not possible in phakic eyes and in
eyes where iris tissue is missing over
large areas, such as in post-traumatic or
post-surgical iris loss.

Corneal inlays

The Kamra intracorneal inlay (Cor-
neaGen) has been implanted in

more than 20,000 eyes, although the
manufacturer discontinued the prod-
uct in the US in February 2022. It is
used for presbyopia correction in the
non-dominant eye in both phakic and
pseudophakic patients. It is a 3.8 mm
diameter, 6 microns thick opaque cor-
neal inlay with microperforations and
a 1.6 mm central opening—implant-
ed in a femtosecond laser-dissected
pocket within the corneal stroma.
Haze and refractive shift were seen in
a small percentage of patients, though
combining with laser vision correction
to obtain a slight myopic shift helped
achieve better results.

Miotic drops

As another option, miotic drops
induce a pinhole effect through the
parasympathetic pathway. Recently
approved by the US FDA for treating
presbyopia, topical 1.25% pilocarpine
(Vuity, Allergan) can be used uniocu-
larly for monovision or in both eyes.
They may cause headaches and dim
vision at night. Long-term safety and
efficacy are not known, but long-term
miotic use has previously been asso-
ciated with chronic inflammation and
retinal detachment.

Other investigated miotic agents in-
clude brimonidine, phentolamine, car-
bachol, aceclidine, AGN-241622, CSF-1,
and drug combinations. The need for



110¢m

A: Pinhole pupilloplasty done in a patient with post-penetrating keratoplasty irregular astigmatism; B: Irregular astigmatism seen on
topography; C: Anterior segment OCT showing a pupil size of 1.1 mm; D: Wide-angle fundus photograph taken through the small pupil.

daily dosing, issues with tolerance, and
inability to address refractive error and
cataract are disadvantages.

Pinhole aperture optics

Mostly used monocularly, pinhole
optics find use in certain situations,
such as bilateral radial keratotomy or
bilateral corneal grafts with high irreg-
ular astigmatism, where it may be used
in both eyes. Despite the possibility
that small aperture optics could lead to
difficulty in low light conditions, there
have been contrasting reports. Trin-
dade (et al.) had only one of 21 patients
complain of reduced acuity. Perceived
brightness through small apertures
showed 1.25 to 1.5 times more than
expected from the aperture size because
of the Stiles-Crawford effect, binocular
effect, and other unknown effects.

In monocular surgeries, binocularity
also helps increase perceived bright-
ness. Binocularity has shown to provide
better contrast sensitivity than multifo-
cal IOLs—and though some drop shows
at certain lighting conditions or spatial
frequencies, in unilateral surgeries,
there is very little change in binocular
contrast sensitivity. Additionally, mak-
ing the pupil too small may result in
image degradation from diffraction, so
surgeons should avoid extremely small
pinholes, especially when attempting to
treat presbyopia.

Diagnostic tests before surgery
include uncorrected and best specta-
cle-corrected visual acuity followed by
pinhole testing on the spectacle refrac-
tion, visual acuity with rigid contact
lens, topography, and aberrometry. Oth-
er tests, such as dominance and macular

OCT, may be decided based on specific
patient characteristics and needs.

Pinhole optics should be avoided in
patients with scars in the cornea. Some of
the devices and procedures can however
be tried in patients with iris defects and
those unhappy with multifocal IOLs.
The pinhole can get rid of the symptoms
in patients with night vision disturbanc-
es, such as halos from multifocal IOLs,
while still providing sharp vision and an
extended depth of focus.

Dr Soosan Jacob is Director and Chief of Dr
Agarwal’s Refractive and Cornea Foundation at Dr
Agarwal’s Eye Hospital, Chennai, India, and can be
reached at dr_soosanj@hotmail.com.
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Ophtec New Look

Ophtec is celebrating 40 years in the ophthalmic indus-
try with a new logo and website.

Marketing manager Remko Bos explains the reasons
behind the rebranding: "Ophtec always had a full focus
on making unique products. Our people are highly
dedicated to support ophthalmologists to do their best
job possible. Our branding was somehow underex-
posed. This year is a great moment for us to honour our
heritage, freshen up our brand, and connect to a new
generation of eye doctors.”

Already this year, the company has launched the
ArtiPlus, an iris-fixated presbyopia correction phakic
IOL, in South Korea. Clinical studies are underway in
Europe. The company is also introducing a new pre-
loaded injector system for its Precizon cataract lenses
and expects to launch a new lens this summer.

www.ophtec.com/blog/newbrand

New User-Friendly SLT Entering
Clinical Practice in Germany

Researchers at the University Eye Clinic in Bochum,
Germany, are among the first to use a new automated,
non-contact selective laser trabeculoplasty (SLT) device
from BELKIN Vision called the Direct SLT Eagle™. Unlike
conventional SLT, using the device does not require go-
nioscopy or direct contact with the eye. Instead, the new
laser administers 120 laser shots to the trabecular mesh-
work through the limbus using a proprietary algorithm
and eye-tracking technology. In research conducted to
date, 70% of patients who received DSLT as a first-line
treatment did not require eyedrops one year after treat-
ment, the company says. The Eagle device received its
CE mark in May 2022 and is being introduced to other
key markets in Europe later this year.

www.belkin-vision.com
www.youtube.comfwatch?v=Rmt5rFUxCJ1&1=13s

Norlase Receives
EU MDR Certification

The ophthalmic laser manufacturer Norlase has re-
ceived EU MDR certification for its products, which
include LEAF, a highly compact laser photocoagulator
that mounts directly on the slit lamp; LION, the first
fully integrated green laser; and ECHO, an ultra-porta-
ble pattern scanning laser. The EU MDR replaces the
previous EU Medical Device Directive (MDD) and is
designed to strengthen protection against risks posed
by medical devices.

www.norlase.com
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NEWS IN BRIEF

Tracey Upgrades
Software

Tracey Technologies has released

a software upgrade called iTrace
Prime for their iTrace Ray Tracing
aberrometer and corneal topog-
rapher. This new software version
(7.0) has a “Prime Dashboard”

that adds two new indices to the
device's proprietary Dysfunction-

al Lens Index (DLI™): the Corneal
Performance Index (CPI™) and the
Quality of Vision Index (QVI™). The
upgrade also includes Tear Film
Analysis, which uses a proprietary
algorithm to generate a Tear Film
Index (TFI™) based on changes in
the shape and sharpness of Placido
rings after a patient blinks their eye.

www.traceytechnolgies.com

First Geographic Atrophy
Treatment Approved

The US FDA has approved peg-
cetacoplan (SYFOVRE™, Apellis
Pharmaceuticals) for treating geo-
graphic atrophy (GA) secondary to
age-related. It is the first treatment
available for this indication and is
administered by intravitreal injec-
tion once every 25 to 60 days. The
active ingredient, pegcetacoplan,
binds to and inhibits complement
protein C3, which plays a central
role in the complement system. The
approval of SYFOVRE is based on
the results the Phase 3 OAKS and
DERBY studies, which involved a
total of more than 1,200 patients.

https://apellis.com
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BARRETT TRUE-K FORMULAS BEST FOR KERATOCONUS

For eyes with keratoconus, the Barrett True-K intraocular
lens calculation formulas have a higher prediction accuracy
than new-generation formulas, but similar to the Kane ker-
atoconus formula, according to a multicentre retrospective
case series. The chart review of 87 eyes of 57 consecutive
subjects with keratoconus who underwent cataract surgery
between August 2012 and April 2021 covered preopera-
tive evaluations such as corrected distance visual acuity,
manifest refraction, corneal tomography, and biometry
using either partial coherence interferometry-based or
swept-source OCT. The researchers found the prediction
error was not significantly different from zero for SRK/T,
Barrett True-K, and Kane keratoconus formulas. In addition,
using direct or predicted posterior cornea measurements
did not improve the Barrett formula's prediction accuracy.

M M S Vandevenne et al, "Accuracy of intraocular lens
calculations in eyes with keratoconus’; 49(3): 229-233.

ICL SAFE FOR HIGH MYOPES

Implantation of the implantable collamer lens (ICL) in
patients with high myopia does not appear to increase
the long-term risk of rhegmatogenous retinal detachment
(RRD), according to a retrospective cohort study. After a
follow-up of at least 10 years, 7 of 409 eyes (1.71%) of 252
patients with a mean preoperative spherical equivalent
(SEQ) of -12.6 D developed RRD—a median 66 months
after surgery. The RRD rate was not significantly differ-
ent than 221 non-operated patients with a mean SEQ of
-10.5 D, among whom 5 of 400 eyes (1.25%) developed
the complication after a median follow-up of 81 months.

L Arrevola-Velasco et al, “Ten-year prevalence of rhegmatog-
enous retinal detachment in myopic eyes after posterior
chamber phakic implantable collamer lens’, 49(3): 272-277.

CARE REQUIRED FOR RPPATIENTSIN

CATARACT PROCEDURES

In most patients with retinitis pigmentosa, cataract sur-

gery will result in visual improvements, although it requires
special consideration to avoid complications and disease
worsening, according to a systematic review of the peer-re-
viewed literature. Authors note posterior subcapsular
cataract among RP patients is a common complication that
occurs more frequently and earlier than in the general popu-
lation. Cataract extraction in such patients is challenging due
to the higher risk of postoperative complications, including
posterior capsular opacification, aggressive anterior cap-
sular contraction, and intraoperative macular phototoxicity.
Strategies for reducing the complication rate include using
mechanical iris retractors, large capsulorhexis, capsular
tension ring, careful hydrodissection, chopping technique,
careful epithelial cell removal, and proper IOL selection.

H Khojasteh et al,, “Cataract surgery in patients with
retinitis pigmentosa: systematic review’,; 49(3): 312-320.
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What is the potential role of artificial intelligence
(Al) in ophthalmology, and what are the negatlve -
implications and caveats?

Young ophthalmologists are invited to submit their
answer to that question in an 800-word essay for
the John Henahan Writing Prize. The author of the
winning essay will receive a €500 bursary and a '_‘

specially commissioned trophy, awarded durlng., y
the 2023 ESCRS Congress in Vienna, Austria. The
winning essay will be published in EuroTimes.

The competition is open to ESCRS members 2
(including the free membership available to trainees)
age 40 or younger on 1 January 2023. Please submit
your application form and essay no later than 1 June
to seanh@eurotimes.org.

For more information, visit
https://www.escrs.org/eurotimes/john-henahan-writing-prize/
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