
JULY/AUGUST 2020  VOL. 16, NO. 6





JULY/AUGUST 2020  VOL. 16, NO. 6

Ophthalmic implications
of COVID-19

CORNEA

WHAT WE KNOW SO FAR

RETINA
Considering retinal fluid when treating nAMD 

GLAUCOMA
Minimally invasive glaucoma shunt delivers 

CATARACT & REFRACTIVE
Novel EDOF IOL provides continuous,  

extended range of vision 

PAEDIATRICS
Could MIGS hold promise in children? 

GENE THERAPY
New RNA-based method looks  

promising for optic neuropathies



OZURDEX® has multiple 
modes of action,1–3 a low 
treatment burden4–7

and a manageable
safety profi le.6–8

TRY DIFFERENT LETTERS IN YOUR PRESCRIPTION FOR DME

Check Diana OCT results.

DME, diabetic macular edema; OCT, optical coherence tomography. 1. Nehmé A and Edelman J. Invest 
Ophthalmol Vis Sci 2008;49(5):2030–2038. 2. Holekamp N. The role of corticosteroid implants in 
DME. Available at: http://retinatoday.com/2015/04/the-role-of-corticosteroid-implants-in-dme. Accessed 
March 2020. 3. Campochiario PA et al. Am J Ophthalmol 2016;168:13–23. 4. Malclès A et al. Retina 
2017;37(4):753–760. 5. Matonti F et al. Eur J Ophthamol 2016;26(5):454–459. 6. Aknin I and Melki L. 
Ophthalmolgica 2016;235:187–188. 7. Allergan. OZURDEX®. Summary of Product Characteristics. 
October 2019. 8. Boyer SB et al. Ophthalmology 2014;121(10):1904–1914.

OZURDEX® (Dexamethasone 700 micrograms intravitreal implant in applicator)
Abbreviated Prescribing Information 
Presentation: Intravitreal implant in applicator. One implant contains 700 micrograms of 
dexamethasone. Disposable injection device, containing a rod-shaped implant which is not 
visible. The implant is approximately 0.46 mm in diameter and 6 mm in length. Indications:
Treatment of adult patients: with macular oedema following either Branch Retinal Vein 
Occlusion (BRVO) or Central Retinal Vein Occlusion (CRVO), in� ammation of the posterior 
segment of the eye presenting as non-infectious uveitis and visual impairment due to diabetic 
macular oedema (DME) who are pseudophakic or who are considered insu�  ciently responsive 
to, or unsuitable for non-corticosteroid therapy. Dosage and Administration: Please refer 
to the Summary of Product Characteristics before prescribing for full information. OZURDEX 
must be administered by a quali� ed ophthalmologist experienced in intravitreal injections. 
The recommended dose is one OZURDEX implant to be administered intra-vitreally to the 
a� ected eye. Administration to both eyes concurrently is not recommended. Repeat doses 
should be considered when a patient experiences a response to treatment followed 
subsequently by a loss in visual acuity and in the physician’s opinion may bene� t from 
retreatment without being exposed to signi� cant risk. Patients who experience and retain 
improved vision should not be retreated. Patients who experience a deterioration in vision, 
which is not slowed by OZURDEX, should not be retreated. In RVO and uveitis there is only 
very limited information on repeat dosing intervals less than 6 months. There is currently 
no experience of repeat administrations in posterior segment non-infectious uveitis or beyond 
2 implants in Retinal Vein Occlusion. In DME there is no experience of repeat administration 
beyond 7 implants. Patients should be monitored following the injection to permit early 
treatment if an infection or increased intraocular pressure occurs. Single-use intravitreal 
implant in applicator for intravitreal use only. The intravitreal injection procedure should be 
carried out under controlled aseptic conditions as described in the Summary of Product 
Characteristics. The patient should be instructed to self-administer broad spectrum 
antimicrobial drops daily for 3 days before and after each injection. Contraindications:
Hypersensitivity to the active substance or to any of the excipients. Active or suspected ocular 
or periocular infection including most viral diseases of the cornea and conjunctiva, including 
active epithelial herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial 
infections, and fungal diseases. Advanced glaucoma which cannot be adequately controlled 
by medicinal products alone. Aphakic eyes with ruptured posterior lens capsule. Eyes with 
Anterior Chamber Intraocular Lens (ACIOL), iris or transscleral � xated intraocular lens and 
ruptured posterior lens capsule. Warnings/Precautions: Intravitreous injections, including 
OZURDEX can be associated with endophthalmitis, intraocular in� ammation, increased 

intraocular pressure and retinal detachment. Proper aseptic injection techniques must always 
be used. Patients should be monitored following the injection to permit early treatment if 
an infection or increased intraocular pressure occurs. Monitoring may consist of a check for 
perfusion of the optic nerve head immediately after the injection, tonometry within 
30 minutes following the injection, and biomicroscopy between two and seven days following 
the injection. Patients must be instructed to report any symptoms suggestive of 
endophthalmitis or any of the above mentioned events without delay. All patients with 
posterior capsule tear, such as those with a posterior lens (e.g. due to cataract surgery), 
and/or those who have an iris opening to the vitreous cavity (e.g. due to iridectomy) with 
or without a history of vitrectomy, are at risk of implant migration into the anterior chamber. 
Implant migration to the anterior chamber may lead to corneal oedema. Persistent severe 
corneal oedema could progress to the need for corneal transplantation. Other than those 
patients contraindicated where OZURDEX should not be used, OZURDEX should be used with 
caution and only following a careful risk bene� t assessment. These patients should be closely 
monitored to allow for early diagnosis and management of device migration. Use of 
corticosteroids, including OZURDEX, may induce cataracts (including posterior subcapsular 
cataracts), increased IOP, steroid induced glaucoma and may result in secondary ocular 
infections. The rise in IOP is normally manageable with IOP lowering medication. 
Corticosteroids should be used cautiously in patients with a history of ocular herpes simplex
and not be used in active ocular herpes simplex. OZURDEX is not recommended in patients 
with macular oedema secondary to RVO with signi� cant retinal ischemia. OZURDEX should 
be used with caution in patients taking anti-coagulant or anti-platelet medicinal products. 
OZURDEX administration to both eyes concurrently is not recommended. Visual disturbance 
may be reported with systemic and topical corticosteroid use. If a patient presents with 
symptoms such as blurred vision or other visual disturbances, consider evaluating for possible 
causes which may include cataract, glaucoma or rare diseases such as central serous 
chorioretinopathy (CSCR) which have been reported after use of systemic and topical 
corticosteroids. Interactions: No interaction studies have been performed. Systemic 
absorption is minimal and no interactions are anticipated. Pregnancy: There are no adequate 
data from the use of intravitreally administered dexamethasone in pregnant women. 
OZURDEX is not recommended during pregnancy unless the potential bene� t justi� es the 
potential risk to the foetus. Lactation: Dexamethasone is excreted in breast milk. No e� ects 
on the child are anticipated due to the route of administration and the resulting systemic 
levels. However OZURDEX is not recommended during breast-feeding unless clearly necessary. 
Driving/Use of Machines: Patients may experience temporarily reduced vision after 
receiving OZURDEX by intravitreal injection. They should not drive or use machines until this 

has resolved. Adverse E� ects: In clinical trials the most frequently reported adverse events 
were increased intraocular pressure (IOP), cataract and conjunctival haemorrhage*. Increased 
IOP with OZURDEX peaked at day 60 and returned to baseline levels by day 180. The majority 
of elevations of IOP either did not require treatment or were managed with the temporary 
use of topical IOP-lowering medicinal products. 1% of patients (4/347 in DME and 3/421 in 
RVO) had surgical procedures in the study eye for the treatment of IOP elevation. The following 
adverse events were reported: Very Common (≥ 1/10): IOP increased, cataract, conjunctival 
haemorrhage*. Common (≥1/100 to <1/10): headache, ocular hypertension, cataract 
subcapsular, vitreous haemorrhage*, visual acuity reduced*, visual impairment/disturbance, 
vitreous detachment*, vitreous � oaters*, vitreous opacities*, blepharitis, eye pain*, 
photopsia*, conjunctival oedema*, conjunctival hyperaemia. Uncommon (≥1/1,000 to 
<1/100): migraine, necrotizing retinitis, endophthalmitis*, glaucoma, retinal detachment*, 
retinal tear*, hypotony of the eye*, anterior chamber in� ammation*, anterior chamber 
cells/� ares*, abnormal sensation in eye*, eyelids pruritus, scleral hyperaemia*, device 
dislocation* (migration of implant) with or without corneal oedema , complication of device 
insertion resulting in ocular tissue injury* (implant misplacement). (*Adverse reactions 
considered to be related to the intravitreous injection procedure rather than the 
dexamethasone implant). Please refer to Summary of Product Characteristics for full 
information on side e� ects. Basic NHS Price: £870 (ex VAT) per pack containing 1 implant. 
Marketing Authorisation Number: EU/1/10/638/001. Marketing Authorisation 
Holder: Allergan Pharmaceuticals Ireland, Castlebar Road, Westport, Co. Mayo, Ireland. 
Legal Category: POM. Date of Preparation: May 2019. UK/0288/2019

Adverse events should be reported. Reporting forms and 
information can be found at https://yellowcard.mhra.gov.uk/ 

Adverse events should also be reported to Allergan Ltd. 
UK_Medinfo@allergan.com or 01628 494026

License and adverse events reporting may vary by country, please consult your local Summary 
of Product Characteristics.  Date of preparation: March 2020   INT-OZU-2050058

Check Diana OCT results.

005729_ALLOZU20_Adverts_Ophthalmology_Times_Europe_V3_FAW.indd   1 18/03/2020   16:35



3europe.ophthalmologytimes.com

Jorge L. Alió, MD, PhD
Instituto Oftalmologico de Alicante, 
Alicante, Spain

Winfried Amoaku
University Hospital, Queen’s Medical 
Centre, Nottingham, UK

Gerd Auffarth, MD
University of Heidelberg, Germany

Albert Augustin, MD
Klinikum Karlsruhe, Karlsruhe, 
Germany

Rafael Barraquer, MD
Institut Universitari Barraquer and 
Centro de Oftalmología Barraquer, 
Barcelona, Spain  

Christophe Baudouin, MD
Quinze-Vingts National 
Ophthalmology Hospital, Paris, 
France

Johan Blanckaert, MD
Eye & Refractive Centre, Ieper, 
Belgium

Burkhard Dick, MD
Center for Vision Science, Ruhr 
University Eye Hospital, Bochum, 
Germany

Martin Dirisamer, MD, PhD
Ludwig-Maximilians-University of 
Munich, Munich, Germany

Paolo Fazio, MD
Centro Catanese di Medicina e 
Chirurgia (CCHC), Catania, Italy

Alessandro Franchini, MD
University of Florence, Eye Institute 
- Azienda Ospedaliera Careggi, 
Florence, Italy 

Frank Goes, MD
Goes Eye Centre, Left Bank, 
Antwerp, Belgium

Farhad Hafezi, MD, PhD
ELZA Institute AG, 
Zurich, Switzerland

Gábor Holló ,MD, PhD, DSc
Semmelweis University, Budapest, 
Hungary

Vikentia Katsanevaki, MD
Vardinogiannion Eye Institute, 
University of Crete, Greece

Omid Kermani, MD
Augenklinik am Neumarkt,  
Augenlaserzentrum Köln, Germany

Hans-Reinhard Koch, MD
Hochkreuz Augenklinik, Bonn, 
Germany 

Anastasios G.P. Konstas, MD, PhD
1st University Department of  
Ophthalmology, AHEPA Hospital,  

Thessaloniki, Greece

Pavel Kuchynka, MD
Charles University, Prague, Czech 
Republic

Erik L. Mertens, MD, FEBO
Antwerp Eye Center, Antwerp, 
Belgium

Norbert Pfeiffer, MD
University of Mainz, Mainz, Germany 

Roberto Pinelli, MD
Switzerland Eye Research Institute 
Lugano, Switzerland

Matteo Piovella, MD
C.M.A. srl Centro Microchirurgia  
Ambulatoriale, Monza, Italy

Herbert A. Reitsamer, MD
Paracelsus University Salzburg, 
SALK  
University Eye Clinic, Salzburg, 
Austria

Gisbert Richard, MD
University Medical Center,  
Hamburg-Eppendorf, Hamburg, 
Germany

Theo Seiler, MD
Institut für Refraktive & Ophthalmo-
Chirurgie (IROC) and University of 
Zurich, Zurich, Switzerland

Tarek Shaarawy, MD
University of Geneva, Geneva,  
Switzerland

Sunil Shah, FRCOphth, FRCSEd, 
FBCLA
Birmingham and Midland Eye Centre,  
Midland Eye Institute, Solihull, UK

David Spalton, MD
St Thomas’ Hospital & King Edward 
VII’s Hospital, London, UK 

Einar Stéfansson, MD, PhD
University of Iceland, National 
University Hospital, Reykjavik, 
Iceland

John Thygesen, MD
Copenhagen University Hospital 
Glostrup, Glostrup, Denmark

Baha Toygar, MD
Dünya Eye Hospital, Istanbul, Turkey

Jan Venter, MD
Optimax UK & Croydon Clinics, UK

Carlos Vergés, MD, PhD
C.I.M.A. Universidad Politécnica de 
Cataluña, Barcelona, Spain

Paolo Vinciguerra, MD
Istituto Clinico Humanitas, Rozzano, 
Milan, Italy

S U B S C R I B E  A T  europe.ophthalmologytimes.com

E D I T O R I A L  A D V I S O R Y  B O A R D

editorial advisory boardeditorial advisory board

M I S S I O N  S T A T E M E N T
Ophthalmology Times Europe is the independent source for current developments and 

best practices in European ophthalmology. It is the balanced and unbiased forum for 

ophthalmologists to communicate practical experience, clinical knowledge, discoveries 

and applications, thereby promoting improvements to medical practice and patient health.

Manuscripts: All submissions will be handled with reasonable care, but the publisher assumes no 
responsibility for safety of artwork, photographs or manuscripts. Every precaution is taken to ensure accuracy, 
but the publisher cannot accept responsibility for the accuracy of information supplied herein or for any opinion 
expressed.

Subscriptions:  
Ophthalmology Times Europe is free to qualified subscribers in Europe.

To apply for a free subscription, or to change your name or address, go to europe.ophthalmologytimes.com, 
click on Subscribe, & follow the prompts.

To cancel your subscription or to order back issues, please email your request to fulfill@hcl.com, putting OTE in 
the subject line. Please quote your subscription number if you have it.

Copyright 2020 Multimedia Medical LLC (UK) all rights reserved. 
No part of this publication may be reproduced in any material form (including photocopying or storing it in 
any medium by electronic means and whether or not transiently or incidentally to some other use of this 
publication) without the written permission of the copyright owner except in accordance with the provisions 
of the Copyright, Designs & Patents Act (UK) 1988 or under the terms of a licence issued by the Copyright 
Licensing Agency, 90 Tottenham Court Road, London W1P 0LP, UK. Ophthalmology Times Europe (ISSN 1753-
3066) and the logo appearing on the cover of this magazine are registered trademarks of MJH Life Sciences. 
Applications for the copyright owner’s permission to reproduce any part of this publication should be forwarded 
in writing to Permissions Dept, Sycamore House, Suite 2, Lloyd Drive, Cheshire Oaks, 
Cheshire UK CH65 9HQ. Warning: The doing of an unauthorized act in relation to a copyright 
work may result in both a civil claim for damages and criminal prosecution.

Sycamore House, Suite 2 
Lloyd Drive 

Cheshire Oaks 
CH65 9HQ

Tel. +44 (0) 151 705 7601

GROUP EDITORIAL DIRECTOR
Sheryl Stevenson

SStevenson@mjhlifesciences.com

EDITOR
Caroline Richards

CRichards@mjhlifesciences.com

CREATIVE DIRECTOR
Robert McGarr

SENIOR ART DIRECTOR
Nicole Slocum

GRAPHIC DESIGNER
Jennifer Toomey

  CONTENT  

EUROPEAN SALES MANAGER
James Tate

JTate@mjhlifesciences.com
Tl: +44 (0) 2392 356 075

SALES OPERATIONS ADMINISTRATOR
Barbara Williams

BWilliams@mjhlifesciences.com
Tel: +44 (0) 151 705 7602

  PUBLISHING / ADVERTISING  

CHAIRMAN & FOUNDER
Mike Hennessy, Sr

VICE CHAIRMAN
Jack Lepping

PRESIDENT & CEO
Mike Hennessy, Jr

CHIEF FINANCIAL OFFICER
Neil Glasser, CPA/CFE

EXECUTIVE VICE PRESIDENT,  
OPERATIONS
Tom Tolvé

EXECUTIVE VICE PRESIDENT,  
GLOBAL MEDICAL AFFAIRS AND  

CORPORATE DEVELOPMENT
Joe Petroziello

SENIOR VICE PRESIDENT, CONTENT
Silas Inman

SENIOR VICE PRESIDENT, I.T.  
& ENTERPRISE SYSTEMS

John Moricone

SENIOR VICE PRESIDENT,  
AUDIENCE GENERATION &  
PRODUCT FULFILLMENT

Joy Puzzo

VICE PRESIDENT,  
HUMAN RESOURCES  
& ADMINISTRATION
Shari Lundenberg

VICE PRESIDENT,  
MERGERS & ACQUISITIONS

Chris Hennessy

EXECUTIVE CREATIVE DIRECTOR,  
CREATIVE SERVICES

Jeff Brown

  CORPORATE  

AUDIENCE DEVELOPMENT MANAGER     Kelly Kemper

  AUDIENCE DEVELOPMENT  



4 JULY/AUGUST 2020 :: Ophthalmology Times Europe

contentscontents
  JULY/AUGUST 2020 l Volume 16 Number 6

Cornea
16 The ophthalmic implications 

of COVID-19: What we know 
so far
Virus could be transmitted by eyes or 
tears so prevention tactics are needed

Glaucoma
20 Minimally invasive glaucoma 

shunt delivers for patients in 
London
Another option for ophthalmologists, 
gelatin stent is found to lower pressure

Cataract & Refractive
22 Novel EDOF IOL provides 

both near and intermediate 
distance vision
Nondiffractive technology uses 
smooth-surface transition elements 
on IOL

24 Small-aperture single-piece 
IOL poised to fill unmet need 
in patients
Pinhole optics blocks out-of-focus and 
stray light, allows continuum of vision

Paediatrics
27 Considering microinvasive 

glaucoma surgery in 
children: Is there a role?
It may help avoid complications 
associated with tubes and 
trabeculotomy

Gene Therapy
29 Subretinal gene therapy 

provides visual benefits in 
inherited disease
Study finds use in achromatopsia is 
safe and may revitalise the cone cells

Issue Feature:  
Surgical Retina Innovation
6 Considering the presence of retinal 

fluid when treating nAMD patients
There are arguments for and against the need 
for complete fluid resolution

10 Insights into the future of eye care
Data hub with millions of retinal images aims 
to progress the field of oculomics

12 Subthreshold laser therapy may 
reduce DMO intravitreal injections
With an excellent safety profile, option may be 
a reasonable treatment approach

60 fascinating years of laser technology
FOCAL POINTS
30

24

Regulars
34 Product news



chairman’s letterchairman’s letter

5europe.ophthalmologytimes.com

O
phthalmologists, as a whole, have 
never been ones to rest on their laurels, 
not even in the summer months when 
schedules tend to slow nor amid the 

pandemic of the coronavirus disease 2019 
(COVID-19).

On the cover of this Ophthalmology Times 
Europe® issue, Editor Caroline Richards 
provides the latest on what is known about 
the ophthalmic implications of COVID-19. The 
coronavirus could be transmitted by eyes or 
tears, so prevention tactics are needed. Emerging 
data on conjunctivitis cases in patients with 
coronavirus necessitate high levels of caution 
and a meticulous approach during the pandemic, 
explain Prof. Jorge Alió and Dr Alejandra Amesty.

This issue also features a special section 
on retina innovation. Clinicians consider 
the presence of retinal fluid when treating 
patients with neovascular age-related macular 
degeneration (AMD). Recent international 
ophthalmic congresses have featured advocates 
for and against the need for complete fluid 
resolution when treating neovascular age-
related macular degeneration, with some 
ophthalmologists arguing for a zero-tolerance 
approach to the presence of fluid, and others 
claiming some residual fluid can be tolerated and 
may be helpful in some patients. 

Next, we learn from Prof. Alastair Denniston 
about how a UK health data research hub 
containing vast numbers of fundus and OCT 
images opens the door to improved screening and 
diagnoses of eye diseases and even ‘oculomic’ 
services for systemic health. Dr Pauline T. Merrill 
also shares how subthreshold laser therapy, used 
as an adjunct, may reduce the treatment burden 
for patients while maintaining visual acuity.

For patients with glaucoma, Dr Hari Jayaram 
explains how a minimally invasive glaucoma 
shunt delivers for patients based on surgical 
experience at Moorfields Eye Hospital in London. 
When the insertion is successful and further 

revision surgery is not required, the stent can 
lower pressure and reduce the need for additional 
medications in patients with glaucoma.

In cataract and refractive surgery, Dr Devesh 
Varma shares his experience with a novel EDOF 
IOL that provides both near and intermediate 
distance vision. Patients who had the lens 
implanted reported low levels of halos, glare and 
starbursts, comparable to levels reported among 
those who received a monofocal lens.

Dr Jay Pepose talks about another 
innovation—a small-aperture, single-piece IOL—
that is poised to fill an unmet need in patients. 
The novel device was found in a retrospective 
comparative review of studies to enhance vision 
at all distances, with improved visual acuities 
and a broad range of continuous functional 
vision.

For ophthalmologists’ youngest of patients, 
Dr James D. Brandt discusses how translimbal 
microinvasive glaucoma surgery may play an 
increasingly important role in the management 
of childhood glaucoma. There are several current 
MIGS options that are either on the market 
or coming soon. Dr Brandt said he divides 
them between angle-based and translimbal or 
fistulising procedures.

In gene therapy, Prof. Dominik Fisch provides a 
research update on how a subretinal gene therapy 
provides visual benefits in inherited disease. A 
study provided clinical proof of concept for viral 
vector mediated gene supplementation therapy 
of inherited day blindness caused by pathogenic 
variants in the cone photoreceptor-specific gene 
CNGA3.

Before we wrap up this issue, we close with 
60 fascinating years of laser technology. The 
work of several eminent scientists since the 
1900s, including physicists Niels Bohr and Albert 
Einstein, has paved the way to modern laser 
technology, and in turn, provided the diverse 
ophthalmic applications available today.

We wish you a safe and healthy summer.

Mike Hennessy Sr, Chairman/founder of Ophthalmology Times Europe®’s parent company, MJH Life Sciences

No shortage of ophthalmic 
innovation, even in the summer
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Considering the presence of retinal 
fluid when treating nAMD patients
There are arguments for and against the need for complete fluid resolution

By Rod McNeil

Reviewed by  
Prof. Martin S. 

Zinkernagel
A

nti-vascular endothelial growth factor 
(VEGF) treatment regimens for neovascular 
age-related macular degeneration (nAMD) 
generally aim to dry the neovascular lesion, 

but evidence suggests that not all retinal fluid is the 
same. When fluid is present, intraretinal fluid (IRF) is 
associated with poorer vision.1-4 However, some fluid, 
particularly subretinal fluid (SRF), may be tolerated.5,6

Admittedly, questions about the impact of 
refractory SRF on visual outcomes, such as 
threshold values and duration, continue to be raised. 
Practitioners nonetheless agree that persistent (i.e., 
residual) IRF is bad for vision and requires aggressive 
treatment to maintain sight. At multiple international 
congress debates in recent months, advocates for and 
against the need for complete fluid resolution when 
treating nAMD have presented cogent arguments, 
shared below.

Arguments for resolving all fluid
Based on current clinical data and clinical 
practicability, outcomes are best if all fluid is treated 
rigorously when using protocols other than a fixed 
dosing regimen, argued Prof. Martin Zinkernagel 
of the University of Bern, Switzerland, at the 19th 
European Society of Retina Specialists (EURETINA) 
Congress in 2019 in Paris, France. He pointed to 
multiple studies which show that improvement of 
vision correlates with a dry macula and that IRF 
correlates with poorer final vision. 

A zero-tolerance approach to the presence of fluid 
in nAMD is encouraged, since patients who avoid 
fluctuations in fluid in the macula may have better 
visual outcomes. Higher central subfield thickness 
(CST) variability was associated with lower best-
corrected visual acuity (BCVA) gains up until 96 
weeks, according to pooled treatment and study data 
from an analysis of the Phase 3 HAWK and HARRIER 
nAMD registration studies.7 Although the amplitude 
of the BCVA gain is individual, more stable CST was 
associated with both better visual outcomes and a 
fluid-free retina.  

Dr David Brown, Retina Consultants of Houston, 

United States, who spoke at the American Academy of 
Ophthalmology (AAO) 2019 Retina Subspecialty Day 
in October 2019 in San Francisco, US, also cautioned 
that visual outcomes in nAMD are poorer when 
fluid is tolerated. In the FLUID study of ranibizumab 
treat-and-extend for nAMD, up to 40% of patients 
had refractory IRF and the mean improvement 
in BCVA overall was no more than 3 letters at 24 
months.6 Substantially better visual outcomes have 
been reported in other proactive anti-VEGF treat-and-
extend studies.8,9 

Arguments for tolerating some fluid 
Practitioner experience confirms that nAMD 
patients can tolerate a small amount of SRF with no 
detrimental effects on visual outcome and it may 
be helpful in some patients, observed Dr Ramin 
Tadayoni, Hopitaux de Paris, France, speaking at the 

At multiple international congress 
debates in recent months, 
advocates for and against the 
need for complete fluid resolution 
when treating nAMD have 
presented cogent arguments. 

  Recent international ophthalmic 
congresses have featured advocates for 
and against the need for complete fluid 
resolution when treating nAMD, with some 
ophthalmologists arguing for a zero-tolerance 
approach to the presence of fluid, and others 
claiming some residual fluid can be tolerated 
and may be helpful in some patients. 

IN SHORT 



19th EURETINA Congress. Both baseline 
and persistent intraretinal cystoid fluid 
have a negative impact on visual acuity 
despite treatment, while SRF is associated 
with better outcomes and a lower rate of 
progression to geographic atrophy.10 

Eyes with SRF present at baseline had a 
higher visual acuity improvement than eyes 

without baseline SRF up to 96 weeks in the 
Phase 3 VIEW trials of aflibercept (Eylea, 
Bayer/Regeneron) for nAMD.11 Irrespective 
of treatment frequency, presence of SRF 
shows a stable association with better visual 
outcomes in nAMD.12

Further supporting evidence comes from 
the Comparison of Age-related Macular 

Degeneration Treatments Trials (CATT) 
study, which showed that foveal IRF is 
associated with worse visual acuity at 
year 5 and eyes with foveal SRF had better 
visual acuity at this time point than eyes 
that did not.13,14 In the FLUID study, vision 
outcomes with ‘intensive’ treatment aiming 
for complete fluid resolution were not 
significantly better than those seen with a 
‘relaxed’ regimen that tolerated some SRF 
(≤200 µm only at the foveal centre).6

Not all retinal fluid is the same, argued 
Dr Joan Miller, Harvard Medical School, 
US, who spoke at the AAO 2019 Retina 
Subspecialty Day. While some SRF may 
be tolerated with ongoing treatment, IRF 
indicates CNV activity and needs to be 
treated more assertively, she said. 

Anatomic improvements (in particular, 
resolution of IRF) are closely associated with 
better visual outcomes in nAMD. Clinical 
studies show that stable subfoveal SRF may 
be associated with better visual outcomes 
than persistent IRF.1,15,16 

Recent evaluations from the HARBOR 
study showed that those patients with 
residual SRF have the best vision outcomes, 
suggesting that a dry retina does not 
necessarily correlate with the best vision 
gains.17 In a post-hoc analysis of the VIEW 
trials, eyes with early, persistent IRF were 
shown to have significantly poorer visual 
acuity gains than those without residual IRF 
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Real-world data: association between anatomical and 
clinical outcomes for patients treated with anti-VEGF 

for nAMD (Fight Retinal Blindness! registry)

Post hoc analysis of 1,815 eyes from the VIEW studies comparing  
the association between retinal fluid type and VA at Week 24*

+7.2 +7.0

+3.6

(FIGURE 2)   Association between anatomical and clinical outcomes for patients treated 
with anti-VEGF for nAMD (Fight Retinal Blindness! registry). (Figure courtesy of Prof. Mark 
Gillies et al.; adapted from a presentation accepted by the Association for Research in Vision and Ophthalmology 
(ARVO) 2020 Annual Meeting.)

(FIGURE 1)   Post hoc analysis of 1,815 eyes from the VIEW studies, comparing the association between retinal fluid type and VA at Week 
24. (Figure courtesy of Dr David Eichenbaum et al.; adapted from a poster at the Association for Research in Vision and Ophthalmology (ARVO) 2019 Annual Meeting)

Difference (95% CI): 0.8 (−0.40, 2.05) 
P-value = NS

Difference (95% CI): 1.7 (0.61, 2.82) 
P-value = 0.0024

Difference (95% CI): −0.1 (−1.21, 0.98)
P-value = NS
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(Figure 1).18 Furthermore, IRF but not SRF 
was found to have a detrimental impact on 
visual acuity over 52 weeks.19 

In the HAWK and HARRIER studies, 
superior anatomic efficacy outcomes seen 
for brolucizumab (Beovu, Novartis) with 
respect to retinal thickness and fluid did 
not translate to superior vision gains over 
standard-of-care aflibercept.20

Guidelines on use of fluid status
Recommendations on the use of fluid 

status to guide treat-and-extend regimen 
decisions with anti-VEGF therapy for 
nAMD, from a global collaboration of expert 
ophthalmologists and retinal specialists 
who presented at the Europe Controversies 
in Ophthalmology 2020 Virtual Conference 
(COPHy) in March 2020, are summarised 
in Table 1. Whilst IRF can be considered 
a biomarker of disease activity, some 
persistent SRF may be tolerated. Moreover, 
improving IRF and/or stable SRF can be 
managed using maintained or extended 

treatment intervals.  
Treat-and-extend retreatment/extension 

decisions should differentiate between 
IRF and SRF to improve patient outcomes, 
as a zero-tolerance approach to SRF may 
not be required for optimal outcomes, 
considered Dr Paolo Lanzetta, University of 
Udine, Italy, at the 2020 COPHy. Moreover, 
maintaining or extending injection intervals 
in the presence of residual SRF can decrease 
overall patient burden by minimising 
treatment exposure, he added.

Table 1.  Recommendations from the Vision Academy*on the use of retinal fluid to 
guide treat-and-extend regimen decisions with anti-VEGF therapy for nAMD.‡ 

RECOMMENDATION GUIDANCE

The presence of fluid via OCT should be 
recorded at baseline • SRF, IRF and sub-RPE fluid.

Fluid compartments should be assessed 
individually and fluid status should be 
evaluated

• Patients should be examined on the first visit after the final loading dose for the presence 
of disease activity:

- If IRF and/or SRF levels are reduced, treatment should be continued until resolution is 
achieved;

- If there is no change in IRF or SRF levels (i.e., persistent IRF or persistent refractory 
SRF), the diagnosis should be re-evaluated with various methods, including fluorescein 
and indocyanine green angiography; 

- Hyporeflective spaces exhibiting non-response to anti-VEGF treatment should be re-
evaluated for atrophic spaces, loss of tissue and/or retinal tubulations.

Treatment intervals can be maintained 
or extended where disease inactivity is 
achieved, IRF is improving or SRF is stable

• Disease inactivity achieved:
- Absence of IRF and SRF;
- Absence of deterioration in vision attributable to CNV activity;
- Absence of retinal haemorrhage; 
- Absence of leakage on fundus fluorescein angiography.

• IRF is improving.
• SRF is stable:

- Persistent refractory SRF (height of <200 µm) without further decrease in response to 
treatment can be tolerated if observed in combination with additional signs of disease 
inactivity.

Treatment intervals should be shortened 
under the following circumstances 

• New and/or increased IRF, SRF or sub-RPE fluid.
• IRF is not improving:

- Persistent IRF should be considered a biomarker of disease activity and is never 
tolerated.

*The Vision Academy is a global collaboration of expert ophthalmologists and retinal specialists which seeks to provide guidance for best clinical practice in the management of retinal 
diseases, particularly in areas of controversy or with insufficient conclusive evidence. The Vision Academy is supported by Bayer. 
‡While some persistent SRF can be tolerated, further studies are required to establish threshold values of SRF to help guide treatment decisions in clinical practice.
Abbreviations: CNV, choroidal neovascularisation; IRF, intraretinal fluid; OCT, optical coherence tomography; SRF, subretinal fluid; sub-RPE, subretinal pigment epithelium; VEGF, 
vascular endothelial growth factor. 
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Real-world data suggests that some 
fluid, particularly SRF, may be tolerated 
without compromising visual outcomes 
with maintained retreatment in patients 
with treatment-naïve nAMD (Figure 2).21 If 
SRF persists but is stable despite intensive 
therapy and follow-up, only an increase in 
SRF may be clinically relevant.
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Insights into the future of eye care
Data hub with millions of retinal images aims to progress the field of oculomics

By Prof. Alastair 
Denniston T

he year is 2025, and I have just had my annual 
health check … at the local optometrist’s. My 
vision and eye health are fine given my age and 
I am now on my way to my family doctor as my 

oculomic profile flagged some concerns that need to 
be checked.1 This is the second year I have opted into 
this free screening service as part of my annual eye 
check and it now feels normal. 

The Oculomic Health Evaluation software provides 
a systemic health profile based on my fundus 
photographs and optical coherence tomography 
(OCT) scans. Within five minutes of sitting down 
for my scans I have been alerted to the fact that I 
am mildly anaemic with an estimated haemoglobin 
of 10.2 g/L. On the plus side, my retina-estimated 
biochemical profile is fine and my total cholesterol 
assessed at less than 200 g/dL.

The biggest surprise was that my estimated systolic 
blood pressure (BP) is up at 140 mmHg. I quickly 
check against my smart watch, which agrees. The 
diastolic reading is always less accurate from the 
fundal images so they still do not tend to report that, 
and there are easier ways of measuring your BP! 

The rest of the report includes a raft of things that 
they have not found – no early signs of dementia 
or other neurodegenerative diseases; no atrial 
fibrillation; estimated normal cardiac and renal 
function; no signs of systemic inflammation; and no 
metabolic disturbances. 

From where I am sitting in 2020, this all seems 
possible – and likely. We are increasingly recognising 
the power of the information encoded within our 
eyes, captured on both two-dimensional fundus 
images and three-dimensional OCT scans. 

Eyes as windows to our health
The range of systemic variables we can predict will 
only increase but let us reflect on where we are 
now. In one of my favourite papers of all time, Dr 
Poplin and colleagues developed an algorithm that 
could predict age; smoking status; body mass index; 
diabetes status; and systolic and diastolic blood 
pressure from colour fundus images.2 

External validation of this algorithm showed 
impressive accuracy for most of these variables, 
although systolic BP was strikingly more accurate than 
diastolic BP. A similar approach has recently shown 

good performance in predicting haemoglobin levels,3 
and I would expect that we will see an increasing 
number of associations for other blood and tissue 
constituents being published over the next few years.

But for me, the most exciting thing about the paper 
by Poplin et al. was none of these things. Yes, the 
performance was impressive, but it was reasonable to 
predict that a machine learning approach could detect 
the subtle pathophysiological changes that we would 
expect to be present with increasing age: higher BP 
and so on. To a large extent this is doing the same as 
humans, but better. 

What really blew me away was that it could predict 
the biological sex of an individual from their fundus 
photograph with a very high accuracy (AUC of 0.97). 
This was totally unexpected. 

It may not be as useful as some of the other metrics, 
but it tells us something more profound: that there are 
more aspects of our health and biological status that 
are encoded within our eyes than we ever dreamed 
of. We just need to look for them. 

These kinds of discoveries from routine ophthalmic 
imaging are only possible because of three things: 
Firstly, advances in machine learning with specific 
techniques such as deep learning that can manage the 
high-dimensional data contained within images such 
as fundus images and OCT scans. 

Secondly, the computational power that enables 
these to operate on the scale of datasets required. 

Thirdly, and most fundamentally, we need the 
datasets of sufficient quality and scale to train and 
test them on. This third factor, is, in fact, our greatest 
limiting factor to innovation in this space: the 
availability of data.

Where big data comes in
A health data research hub focused on eye health 
aims to address this challenge. Launched in 

  A UK health data research hub containing 
vast numbers of fundus and OCT images 
opens the door to improved screening 
and diagnoses of eye diseases and even 
‘oculomic’ services for systemic health.
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September 2019, INSIGHT4 forms part of 
the Health Data Research UK (HDRUK)5 
initiative, which aims to “unite the UK’s 
health data to enable discoveries that 
improve people’s lives”. It is a non-profit 
organisation supported by ten of the UK’s 
major health and science funders. 

INSIGHT seeks to make health data 
available to researchers and innovators 
so that together we can better understand 
diseases and find ways to prevent, treat and 
cure them. The programme is designed to 
enable discovery and innovation in the field 
of oculomics, through enabling safe and 
appropriate access to deidentified data at 
scale. We think of it as a ‘biobank for ocular 
imaging’, with the ability to link to other 
relevant clinical data.

The datasets for INSIGHT initially came 
from the two founding NHS partners – 
Moorfields Eye Hospital NHS Foundation 
Trust and University Hospitals Birmingham 
NHS Foundation Trust. The nature of the 
populations across London and Birmingham 
makes this data exceptionally diverse in 
terms of ethnicity and socio-economic 
status, and with the NHS being available to 
everyone in the UK, using such data means 
some of the selection biases that may occur 
in other health systems are minimised.

Our existing resource is around ten 
million retinal images, but this is increasing 
by thousands of scans across multiple 
modalities every day across our existing 
network of hospitals. Building from our 

initial hospitals, we are looking 
forward to welcoming other NHS 

trusts and community eye health 
providers who have expressed their 

support for this initiative and their 
desire to scale INSIGHT across the UK. 

Not only does this increase the scale 
of data—something which is particularly 

important for rarer conditions—but 
also ensures that all parts of the UK are 
represented when it comes to testing 
hypotheses or the performance of artificial 
intelligence systems prior to implementation 
at a national level, for example in diabetic 
retinopathy screening or community 
monitoring of age-related macular 
degeneration. 

Logistics
We are working with NHS patients and 
the wider public to establish exactly how 
the system will operate with two areas of 
central importance: data access and the 
sustainability framework. Our charity 
partner Action Against AMD (AAAMD) 
has been leading on the development of 
a data trust advisory board, with strong 
patient and public representation that will 
form the framework for evaluation, assess 
incoming applications and will provide the 
ongoing scrutiny of data access through the 
programme. 

Along with HDRUK nationally, we 
are also engaging with patients and the 
public to agree a sustainability model 
that is considered fair and returns value 
to the NHS. INSIGHT and other health 
data hubs are funded for 3 years by the 
UK government and various industry 
partners, but in order to continue, it will 
need to charge for its services in order to be 
sustainable and return value to the NHS. 

In addition to the NHS Partners, and 
AAAMD, the health hub also includes 
both an academic partner (University of 
Birmingham) and two industry partners—
Roche and Google Health—who are 

contributing their expertise and experience 
in a range of areas including pharmaceutical 
development, real world evaluation, 
technology data architecture and data 
security. 

Principles of participation for all partners 
of INSIGHT and for HDRUK ensure that 
the datasets created are not exclusive to 
partners, and that there is no preferential 
access – all applications for data access will 
undergo the same rigorous and independent 
level of scrutiny against patient benefit and 
data safety. Additionally, all data accessed 
through the system will be deidentified, and 
applications will be evaluated against the 
‘five safes’ of data security and international 
standards.

The aim, ultimately, is to improve people’s 
lives through facilitating and accelerating 
research that makes a difference in the 
real world. Building databases are costly 
in terms of time and resources, and they 
depend on the support and engagement of 
our patient communities. 

However, we see this as an investment 
to enable others to do amazing things. We 
hope that the programme will help others to 
discover new insights into sight-threatening 
disease, to automate and improve the 
quality of screening and diagnosis, and 
even open up the possibility of ‘oculomic’ 
screening services for systemic health. 
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Subthreshold laser therapy may 
reduce DMO intravitreal injections
With an excellent safety profile, option may be a reasonable treatment approach

By Dr Pauline  
T. Merrill D

iabetic macular oedema (DMO) is a 
significant cause of vision loss in patients 
with diabetes. In the 1980s, the early 
treatment diabetic retinopathy study 

(ETDRS) established focal laser photocoagulation as 
the standard of care for eyes with clinically significant 
macular oedema (CSMO).1 

Although laser treatment decreased the risk of 
moderate vision loss by 50%, the rate of visual gain 
following focal laser treatment is low. Over the past 
decade, ETDRS focal laser treatment for CSMO has 
largely been replaced by anti-VEGF injections.2,3 

Patients who receive anti-VEGF injections are more 
likely to achieve visual gain than those who undergo 
conventional focal laser treatment. However, regular 
ongoing injections are required and can carry risks, 
including endophthalmitis and uveitis. Systemic risks 
are low but are also a consideration in patients with 
diabetes. 

From a practical standpoint, monthly visits are 
a significant burden and not all patients respond 
completely to anti-VEGF injections.3 Intravitreal 
steroid injections are also available for patients 
with DMO and may extend the treatment interval 
from several months (Ozurdex, Allergan)4 to 3 years 
(Iluvien, Alimera Sciences).5 

In addition to the possibility of endophthalmitis, 
intraocular steroid injections pose significant risks 
of glaucoma and cataract progression. Researchers 
have continued their effort to develop an effective 
treatment for DMO with a more advantageous risk 
profile. 

Subthreshold laser development
Conventional ETDRS focal laser treatment uses a 
continuous wave (CW) laser, where the clinical 
end point is a visible retinal burn.6 The mechanism 
of action involves the laser radiation absorption 
primarily by melanin in the retinal pigment 
epithelium and choroid, where it is converted into 
heat. 

This heat may spread to adjacent tissues, increasing 
the risk of causing collateral thermal damage.7 The 

size of the laser scars increases over time.8

If such laser burns are placed too close to the fovea, 
the risk of central vision loss may increase. Even with 
properly performed CW focal laser treatment, there 
can be loss of contrast sensitivity and/or visual field.

With the development of subthreshold (ST) laser 
treatment—which breaks the laser exposure into a 
train of brief sub-pulses—thermal injury is reduced 
while still inducing the outer retinal metabolism.9 
There is also evidence that this approach decreases 
the collateral damage.10 

In 2009, a study comparing ST micropulse laser 
treatments with CW focal laser for CSMO showed 
that the ST treatment proved to be equally effective 
with less retinal scarring.11 In 2011, a randomised 
controlled study of 123 patients showed greater 
improvement in functional and anatomical outcome 
measures with high-density ST micropulse laser 
treatment compared with the modified ETDRS focal/
grid laser.12

Based on these results, ST laser therapy could 
provide an adjunctive treatment option for patients 
with CSMO, with a safer risk profile compared with 
the standard ETDRS CW focal laser treatment or 
anti-VEGF or steroid injections alone. For CSMO 
treatment, my colleagues and I have been offering 
the addition of ST laser therapy combined with CW 

  Used as an adjunct, ST laser therapy may 
reduce the treatment burden for patients 
while maintaining visual acuity.

IN SHORT 
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Subthreshold laser treatment 
reduces thermal injury whilst still 
inducing outer retinal metabolism. 
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focal laser treatment where indicated, in 
hopes of reducing the number of intravitreal 
injections patients may need while 
maintaining excellent visual and anatomic 
outcomes. 

Adjunctive treatment
With institutional review board approval, 
we performed a retrospective chart review 
of patients with at least 6 months follow-up 
after adjunctive treatment with the ST laser. 

End points included best-corrected visual 
acuity (BCVA) (in logMAR), central foveal 
thickness (CFT) and macular volume. 
Values were reported at baseline and at a 
6-month follow-up.

In addition, the number of intravitreal 
injections during the 6 months before 
baseline was compared with the number of 
treatments (intravitreal injections and/or 
additional lasers) during the 6 months after 
baseline. All statistics were performed with 

a spreadsheet program (Microsoft Excel). 
Means before and after baseline were 
compared with paired t-tests.

All treatments were performed using 
a laser (Smart532, Lumenis) featuring 
a multi-wavelength photocoagulator 
with green wavelengths. In eyes with 
focal extrafoveal leakage on fluorescein 
angiography, extrafoveal microaneurysms 
were treated in the CW mode; the laser 
signal consisted of a single pulse with a 
duration of 50–100 msec. 

The spot size was 50–100 μm. Power 
was titrated to obtain a light-gray end 
point, usually between 90 and 140 mW. 

Areas of leakage identified on fluorescein 
angiography and thickening on optical 
coherence tomography (OCT) were treated 
with ST laser therapy, using the SmartPulse 
mode. 

In this mode, each pulse consisted of 
a train of brief (100 msec) sub-pulses, 
delivered at a duty cycle of 5%, with a 
200-μm spot size. A titration procedure was 
also performed to determine the power. 

Starting in the CW mode, a single spot 

Table 1. Study Demographics

PARAMETER VALUES

Age 63 ± 13 (range, 35–78)

Gender
53% male

47% female

Ethnicity
67% Caucasian

20% Latino
13% African American

(Data courtesy of Dr Pauline T. Merrill)

Table 2. Comparison of Baseline (Pre-laser) and 6-Month Follow-Up

BASELINE
(PRE-LASER)

6-MONTH FOLLOW-UP
(POST-LASER) P VALUE

logMAR 
(µm ± SD) [range] 

0.56 ± 0.4 
[0.1–1.6]

0.58 ± 0.43 
[0–1.7]

0.584

CFT in mm 
(µm ± SD) [range]

297 ±  82 
[117–423]

298 ± 82 
[184–474]

0.478

Cube volume in (mm3) 
(µm ± SD) [range]

11.15 ± 1.22 
[9.7–13.5]

10.79 ± 1.07 
[9.1–13.0]

0.0142

No. anti-VEGF injections
(µm ± SD) [range]

2.3 ± 1.59 
[0–4]

0.65 ± 0.81 
[0–2]

0.00019

No. intravitreal injections 
(anti-VEGF and/or steroids)

(µm ± SD) [range]

2.4 ± 1.64
[0–4]

0.7 ± 0.8 
[0–2]

0.00011

No. any treatment 
(injections or additional laser)

(µm ± SD) [range]

2.4 ± 1.64
[0–4]

0.8 ± 0.77 
[0–2]

0.0001

CFT, central foveal thickness; SD, standard deviation; VEGF, vascular endothelial growth factor.  
(Data courtesy of Dr Pauline T. Merrill)
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was applied in an extrafoveal area, 
using an initial power of 80 mW and 
gradually increasing it until a grey 
response was obtained. Next, the 
laser was switched to SmartPulse 
mode and the power was multiplied 
by three (up to a maximum of 400 
mW). 

With these settings, the tissue 
reaction was subthreshold. A 
scanner was used to deliver 3×3 
patterns with a spacing of 0.25 spot 
size. Patterns were overlapped to 
ensure contiguous treatment. 

During the 6 months after 
baseline testing, eyes were evaluated 
to determine whether they were 
stable or improving, or if further 
treatment was needed. Additional 
treatment could be an intravitreal 
anti-VEGF, a steroid injection or an 
additional ST laser treatment.

Possible benefit 
Twenty eyes of 15 patients with 
DMO had 6-month follow-up after 
ST laser treatment (Table 1). Six 
eyes (30%) had proliferative diabetic 
retinopathy and 14 (70%) had non-
proliferative diabetic retinopathy. In 
18 eyes (90%), there was a history of prior 
intravitreal injections and 12 eyes (60%) had 
received focal laser treatment.

In the 6 months prior to baseline, 15 
eyes (75%) were treated with 3.07±0.96 
(mean±SD; range, 1–4) anti-VEGF 
injections. Two eyes (10%) were treated with 
one steroid injection each. For the entire 
cohort of 20 eyes, the average number of 
intravitreal injections (anti-VEGF or steroids) 
was 2.4±1.64. 

Outcome measures at baseline and final 
6-month follow-up are shown in Table 2. 
BCVA and CFT remained stable (P=0.584 
and P=0.478, respectively), while macular 
volume decreased by 3% (P<0.05). 

The number of anti-VEGF injections 
decreased by 72%, from 2.3 to 0.65 
(P<0.001) and the total number of 
intravitreal injections decreased by a similar 
proportion, from 2.4 to 0.7 (P<0.001). In two 
cases, additional ST laser treatments were 
given after the baseline.

For a fair comparison, we tallied any 

treatments given during these two periods, 
including both types of injections and ST 
laser therapy. The number of treatments 
significantly decreased by 67%, from 2.4 
to 0.8 (P<0.001). No adverse events or 
complications were observed.

Figure 1 shows OCT scans of a 
56-year-old male with a history of stroke 
and non-proliferative diabetic retinopathy/
DMO in his left eye, with a BCVA of 20/50 
at presentation. The CFT was 270 μm with 
intraretinal fluid. 

In the 6 months before baseline, his 
eye was treated with two ranibizumab 
injections (Lucentis, Genentech). At 
baseline, extrafoveal microaneurysms were 
treated focally with a CW laser, and then 
the central DMO was treated with ST laser 
therapy. 

With no additional injections, at the 
6-month follow-up the patient’s BCVA 
improved to 20/40 and the CFT decreased 
15% to 229 μm. On OCT, the intraretinal 
fluid was essentially resolved. 

Future outlook 
In this retrospective study of patients 
with DMO treated with the Lumenis 
Smart532 laser, there was a good 
safety profile. Following treatment, 
the number of injections decreased 
by more than half, while visual 
acuity and central retinal thickness 
were maintained. This decrease in 
treatment burden is encouraging for 
patients. 

Most studies of anti-VEGF 
treatment for CSMO (e.g., RISE/
RIDE,13 RESTORE,14 VISTA/VIVID15 
and PROTOCOL T of the Diabetic 
Retinopathy Clinical Research 
network16) excluded patients with 
very good vision and/or with mild 
macular oedema. 

ST laser therapy is of particular 
interest for investigators in light 
of Diabetic Retinopathy Clinical 
Research Protocol V. In patients with 
20/25 or better vision and CSMO 
treated with observation only, CW 
focal laser or aflibercept (Eylea, 
Regeneron) showed no significant 
differences in visual acuity at 2 
years, but there was a trend toward 
better vision with laser or aflibercept, 

compared with observation.17 
In conclusion, given the excellent 

safety profile of the ST laser, this may be 
a reasonable treatment approach in such 
patients, either alone or in combination with 
a CW focal laser. It is encouraging to find 
that ST laser therapy may help reduce the 
treatment burden for patients with DMO 
by decreasing the number of intravitreal 
injections needed, while maintaining visual 
acuity. Randomised prospective studies are 
needed to further elucidate the merits of this 
approach.
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The ophthalmic implications of 
COVID-19: What we know so far
Virus could be transmitted by eyes or tears so prevention tactics are needed

T
he respiratory symptoms caused by the severe 
acute respiratory coronavirus disease (COVID-
19) that has been sweeping the world since late 
2019 are well documented, given the regularity 

and consistency with which they occur. However, 
the role of the eyes and tears both as entry routes for 
the causative virus, SARS-CoV-2, and as sources of 
contagion are still the subject of debate, and relatively 
less is known about the ophthalmic implications of 
the disease.

It would appear from some recent studies that 
patients who experience the more severe forms of 
COVID-19 and present with pneumonia commonly 
display ocular symptoms. However, the authors of 
a recent Chinese study of 38 patients concluded that 
although a third of patients with the disease had 
ocular abnormalities, there was a low prevalence of 
the virus in tears1,2. 

Nevertheless, it is possible that contact with 
infected eyes could be a route of transmission of 
SARS-CoV-2, especially given the knowledge that 
it can be spread via direct or indirect contact with 
other mucous membranes (the mouth and nose), so 
ophthalmologists should err on the side of caution 
and ensure rigorous prevention protocols are put in 
place.

Evidence of conjunctivitis
In a literature review recently published in 
Ophthalmology and Therapy, Prof. Jorge Alió and Dr 
Alejandra Amesty reported that when it occurred, 
conjunctivitis was the most common ophthalmologic 
sign related to coronavirus infection1. And there 
are clues from previous coronavirus outbreaks as 
to why this should be the case: inflammation of 
the conjunctiva was first associated with a human 
coronavirus back in 2004 when children started to 
fall prey to the symptoms during the severe acute 
respiratory syndrome (SARS) crisis.

Genetically speaking, SARS-CoV-2, the virus that 
caused SARS, is around 70% similar to SARS-CoV 
and uses the same receptor (ACE2) to insert itself 
into human cells. This is potentially quite significant 

when one considers that ACE2 receptors have been 
found in the aqueous humour3. 

But could the fact that conjunctivitis is mainly 
being seen in the most poorly patients mean that the 
presence of the virus on the surface of the eye and 
subsequent ocular events are down to decreased 
immune function? The researchers do not think so: 
“Both viral diseases and immune problems can lead 
to ocular manifestations, such as conjunctivitis, 
uveitis and retinitis, among others. It is difficult 
to determine the pathology of the ophthalmic 
involvement. However, since the virus has been 
cultured from conjunctival secretions, COVID-19 
ophthalmopathy is more likely to be related to the 
actual virus infestation rather than the secondary 
immune reaction that the infection may cause.”

Any sign of conjunctivitis in the clinical setting 
should be considered to be a “possible coronavirus 
conjunctivitis, especially when accompanied by 
other respiratory tract problems or fever”, the authors 
pointed out.

Thankfully, viral conjunctivitis usually amounts 
to no more than an uncomfortable nuisance, so 
treatment strategies are typically supportive in 
nature. That said, it is important to try to lessen the 
potential viral load on the ocular surface and some 
of the general ophthalmic recommendations for viral 
conjunctivitis could also apply to COVID-19 patients. 

 “These include hygienic measures (frequent 
hand washing, especially when eye drops need to be 
applied or contact lenses worn; avoiding touching or 
rubbing the eyes; changing pillowcases, sheets) … we 
should be meticulous when examining patients who 
have tested positive for COVID-19.”

IN SHORT 
  Emerging data on conjunctivitis cases in 

COVID-19 patients necessitate high levels of 
caution and a meticulous approach during 
the pandemic.

By Caroline 
Richards;

Reviewed by  
Prof. Jorge Alió

Prof. Alió



Clinic guidelines
The close face-to-face proximity of 
ophthalmologists to their patients 
and frequent exposure to tears and 
ocular discharge, as well as regular 
handling of equipment such as slit 
lamps, tanometers and lasers, means 
they are perhaps at a higher risk of 
contracting COVID-19 than other 
types of healthcare professionals, 
the researchers said, referring to 
recent guidelines that have been 
published in an attempt to minimise 
the chances of infection spreading in 
ophthalmology clinics and hospital 
departments.4,5

In the guidance, ophthalmologists 
are advised to impose limits on 
the number of attending patients 
and to adhere to strict appointment 
timetables to prevent people from 

gathering in clinic waiting rooms. 
Online platforms, such as hospitals’ 
official websites, should be readily 
used, whilst simply making more 
telephone calls could reduce the 
need for patients to visit hospitals, 
for example, by helping them to 
distinguish between urgent and 
nonurgent ocular problems.

The guidelines go on to 
recommend triage systems to help 
to flag up patients with symptoms 
consistent with COVID-19 infection 
such as fever, and online ordering 
and delivery of prescribed 
medication, especially for chronic eye 
diseases such as glaucoma.

In addition, slit lamps should 
be protected by shields and direct 
ophthalmoscope examination could 
be replaced by slit light lenses, optical 
coherence tomography or fundus 
photography.

For inpatients, the suggested 
adaptations include preoperative 
infection screening and use of local 
rather than general anaesthesia 
to avoid contamination. Negative-
pressure operating rooms should be 
used for emergency operations on 
any COVID-19-positive patients.

Disinfectants
Human coronavirus is believed 
to be able to remain infectious on 
inanimate surfaces for as many as 9 
days6, so disinfecting surfaces with 
water, detergent and commonly used 
disinfectants is extremely important, 
Prof. Alió and Dr Amesty explained. 
In addition, they suggested that 
some ocular spray disinfectants that 
contain hypochlorous acid (usually 
applied to treat blepharitis in order 
to reduce bacterial and viral load on 
the skin and eyelashes) could be used 
as “a measurement of prevention for 
the facial area where many other 
chemical agents cannot be applied”.

However, more studies are needed 
to establish a specific antiviral 
product that could be used to 
reduce the viral load on infected 
patients’ conjunctiva and lower the 

transmission rate via the eyes/tears. 
The authors conceded that this is no 
easy task when “so many doubts still 
remain regarding the ophthalmic 
implications” of the infection.

More research
Summarising, the authors have 
called for “well-designed trials” 
to be conducted “to rule out other 
ocular manifestations [besides 
conjunctivitis] that may result 
from COVID-19 infection and to 
better elucidate the mechanisms of 
transmission through the eyes.” 

Until more light can be shed on the 
ophthalmic implications of COVID-
19, ophthalmologists can only remain 
as up-to-date as possible on emerging 
disease findings, whilst maintaining 
a cautious approach when dealing 
with patients before, during and after 
appointments.
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+ Reducing the number of 
accessible entry points to the 
hospital/clinic;

+ Screening patients for 
COVID-19 symptoms and 
contact history with confirmed 
or suspected within the past 
14 days;

+ Providing patients and staff 
with masks;

+ Seeing patients with eye 
infections in separate clinics 
with their own waiting areas;

+ Testing patients more than 
twice for evidence of SARS-
CoV-2 RNA in the conjunctival 
sac and tears;

+ Limiting numbers of people in 
examination rooms;

+ Ensuring rooms are well 
ventilated and instruments 
used disinfected immediately 
after a patient’s visit; and

+ Implementing infection control 
training.

Recommendations for 
handling a patient’s 
visit include:

cornea
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CASE HISTORY 
As an ophthalmologist with low-grade myopia, I am one 
of those eye surgeons who continued to wear glasses 
even though other viable treatment options were avail-
able. My rationale for not undergoing LASIK or any oth-
er surgical procedure to correct my refraction was that 
my low myopia would help to alleviate the symptoms 
of presbyopia when I eventually reached my forties or 
fifties. However, as I discovered there is a world of dif-
ference between theory and reality. As I got older and as 
the effects of presbyopia really took hold, I found that 
my myopia no longer brought any significant relief. I 
was frequently obliged to remove my glasses to focus 
on near vision tasks and it became more problematic to 
pursue some of my hobbies with any degree of comfort. 

I had reached a crossroads and knew that I had to take 
action. I wanted to turn the clock back a little and regain 
the quality of life that I had taken for granted before the 
loss of accommodation became a serious problem. As a 
practising cataract and refractive surgeon, there was also 
an important principle at stake: how could I advocate 
that my own patients undergo surgery for presbyopia 
when I was not willing to follow my own advice and 
accept the same surgery for myself? If I really believed 
that surgery was the best option for them, then why not 
for me? It was time to stop talking, to “walk the walk” 
and take my own medicine. 

THE CASE FOR BLENDED LASER VISION
There is no shortage of potential solutions for presbyopia 
on the market, including corneal inlays, intraocular lens-
es (IOLs), monovision, and a number of other options. 
As a relatively young patient without any problems of 
cataract, my choice was oriented towards corneal re-
fractive surgery rather than clear lens exchange and IOL 
implantation. PRESBYOND (Carl Zeiss Meditec AG, 
Jena, Germany), a binocular laser vision correction ap-
proach using the MEL 90 excimer laser with its option 
CRS-Master (both Carl Zeiss Meditec AG, Jena, Germa-
ny), seemed to me the ideal solution for my particular 
profile and requirements.

I opted for this approach for a number of reasons. First-
ly, I already use ZEISS technology in my practice ev-
ery day and trust its performance and reliability. I was 
already familiar with using a monovision approach and 
had achieved satisfactory results in presbyopic patients 

CASE OF THE MONTH
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with that modality. With PRESBYOND, I felt confident 
that I could achieve even better outcomes: the sophisti-
cated wavefront laser profile expands the depth of focus 
for each eye while reducing dependence on the patient’s 
pupil size for optical performance. I was also very com-
fortable choosing PRESBYOND because my surgeon 
was Dr Xingtao Zhou, M.D., PhD, professor of ophthal-
mology and director of Eye & ENT Hospital at Fudan 
University, who has been a respected colleague of mine 
for many years and one of the early adopters of PRES-
BYOND technology. I discussed my requirements with 
him before the surgery and felt confident that he could 
deliver an excellent result that would correspond to my 
expectations. Furthermore, since it was my intention to 
offer PRESBYOND to my own patients, this represented 
a perfect opportunity to test the technology personally. 
It is a far more persuasive viewpoint when I can tell a 
patient that I have had the same operation myself and am 
very happy with the outcome. It is reassuring for them to 
know that they are not simply being advised a particular 
treatment as a marketing strategy and that the surgeon is 
speaking from personal experience. 

SURGICAL DETAILS
My preoperative refraction was -1.00 D sphere and -0.75 
D cylinder for the right eye and -1.75 D sphere and -0.75 
D cylinder for the left eye. The surgery was bilateral 
with a target refraction of -1.25 D undercorrection in the 
non-dominant eye and plano (0.0 D) in the dominant eye. 
The procedure was performed using the VisuMax femto-
second laser for the flap and the MEL 90 excimer laser 
to create a customised ablation profile (called PRES-
BYOND) with proprietary software for the CRS-Master 
workstation (all Carl Zeiss Meditec AG, Jena, Germa-
ny). The surgery itself was very smooth and painless and 
lasted about 10 minutes for both eyes. 

The postoperative vision was very satisfactory and visu-
al rehabilitation was rapid. At one day postoperatively I 
could read messages on my mobile phone without any 
issues. Distance visual acuity was also very sharp. Over-
all, the quality of vision after surgery was satisfactory 
under all lighting conditions. I was very impressed by 
the speed of my visual recovery and was able to return to 
work just two days after the surgery. There was almost 
no glare and I experienced no trouble driving at night. 
Although I had not specifically discussed the possibility 
of night vision problems with Dr Zhou before the sur-

gery, I do have a relatively large pupil which he took into 
account in the treatment plan and which ensured that I 
would experience no discomfort in low-light conditions 
after surgery. Three months after surgery, the uncorrect-
ed visual acuity for my dominant eye was 1.0 (20/20) 
and 0.8 (20/25) for the non-dominant eye. Overall, I feel 
very satisfied with the outcome. If, however, I was to 
highlight one area that could be improved upon, it would 
probably be my near vision in dim light conditions. My 
requirements for sharp near vision are probably slight-
ly higher than most people, while the quality of my far 
vision seems to exceed my requirements at present. As 
with any refractive procedure, there is always a degree 
of compromise to be found for the range of vision ob-
tained at near, far and intermediate distance points. It is 
very important to express preferences very clearly and 
explicitly to the surgeon before the operation to ensure 
that the right balance is found that corresponds fully to 
the wishes of the patient and their lifestyle requirements.

IMPROVED VISION AND QUALITY OF LIFE
I am very happy that I chose this operation. In fact, my 
only real regret is that I didn’t take action sooner to tack-
le my presbyopia and free myself once and for all from 
the constraints of wearing eyeglasses. The benefits are 
not just to my quality of vision on a day-to-day basis – 
PRESBYOND has also made a major difference to my 
psychological well-being. Not wearing glasses is liber-
ating and so much more convenient. Reading is now a 
real pleasure and is much better than when I was wear-
ing glasses. I can now wear sunglasses without having 
to worry about prescription lenses. I can play basketball 
and drive motorcycles and I am much more eager to try 
different sports. In short, PRESBYOND has put a spring 
back in my step and my new vision makes me feel more 
vigorous and enthusiastic about all aspects of my life. 

My experience with PRESBYOND also makes me keen 
to be able to offer the same benefits to my patients. As 
my preoperative myopia was relatively low, I believe 
that other individuals with higher ametropias will be 
even more satisfied after the operation. I would also 
encourage patients who are not suffering symptoms of 
presbyopia yet to also consider the benefits of this tech-
nology. The low myopic correction of the non-dominant 
eye has very limited impact on distance vision and is 
very well tolerated by a large percentage of patients. 
This makes PRESBYOND an ideal match for selected 
myopic, hyperopic or astigmatic patients who may not 
be presbyopic yet but who are seeking good vision at 
near, intermediate and far, without the use of glasses. 

CONCLUSION
In summary, I believe my personal success and satisfac-
tion with PRESBYOND will give patients added con-
fidence and trust in the procedure. I think that there is 
definitely a growing demand in China for this kind of 
presbyopic treatment. The hospital where I work is cur-
rently reviewing a proposal to add PRESBYOND to our 

clinic’s range of services, so I am optimistic that we will 
be able to offer it very soon to our patients. In the future, 
my goal is to develop presbyopia correction surgery into 
the technical specialty of our hospital. This will repre-
sent a valuable addition to our refractive practice and 
serve to promote the reputation of our hospital nationally 
and internationally. 
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By Jiang Haixiang MD

Walking the walk: How laser blended vision for 
presbyopia improved my vision and quality of life

Dr Jiang Haixiang MD is founder and 
President of Xi‘an Haixiang Eye Hospital 
in Shanxi, China. Dr Jiang is an experi-
enced ophthalmic surgeon specialising 
in refractive surgery, including small 
incision lenticule extraction (SMILE) and 
intraocular lens implantation for a variety of ocular 
conditions. He has completed over 40,000 refractive 
surgery cases over the course of his career and is 
committed to using only the most advanced technology 
to get the best possible results for his patients.

THE SURGEON’S VIEWPOINT
Dr Xingtao Zhou, M.D., Ph.D 

I have been performing procedures with 
PRESBYOND for over two years now 
and have been very satisfied with the 
outcomes obtained using this technique. The treatment 
is safe and predictable with a high level of patient 
satisfaction. Introducing PRESBYOND into my clinic was 
a smooth process thanks in part to the onboarding sup-
port offered by ZEISS in terms of training and backup. 
For surgeons who are just starting with PRESBYOND, I 
would offer a few pearls to reduce the learning curve 
and ensure optimal outcomes from the get-go. First, 
rigorous preoperative biometry is essential as this is 
the foundation stone upon which the refractive plan for 
each patient is built. Take multiple measurements using 
the full complement of equipment at your disposal to 
obtain precise and accurate data for each patient. 

I would also advise simulating a monovision test before 
proceeding with the surgery. Any patient who finds the 
simulated vision bothersome or who expresses serious 
doubts should be a red flag for the surgery. Some 
patients cannot tolerate monovision, so it is better 
to try to identify them before they undergo surgery. 
Spending adequate chair time with the patient before 
the surgery is very important. They need to appreciate 
the strengths and weaknesses of any given procedure 
and to understand that some tradeoffs are involved in 
treating the symptoms of their presbyopia. The key is 
to manage patient expectations and present them with 
a realistic treatment plan that will more than satisfy 
their visual needs according to their professional and 
lifestyle requirements.
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CASE HISTORY 
As an ophthalmologist with low-grade myopia, I am one 
of those eye surgeons who continued to wear glasses 
even though other viable treatment options were avail-
able. My rationale for not undergoing LASIK or any oth-
er surgical procedure to correct my refraction was that 
my low myopia would help to alleviate the symptoms 
of presbyopia when I eventually reached my forties or 
fifties. However, as I discovered there is a world of dif-
ference between theory and reality. As I got older and as 
the effects of presbyopia really took hold, I found that 
my myopia no longer brought any significant relief. I 
was frequently obliged to remove my glasses to focus 
on near vision tasks and it became more problematic to 
pursue some of my hobbies with any degree of comfort. 

I had reached a crossroads and knew that I had to take 
action. I wanted to turn the clock back a little and regain 
the quality of life that I had taken for granted before the 
loss of accommodation became a serious problem. As a 
practising cataract and refractive surgeon, there was also 
an important principle at stake: how could I advocate 
that my own patients undergo surgery for presbyopia 
when I was not willing to follow my own advice and 
accept the same surgery for myself? If I really believed 
that surgery was the best option for them, then why not 
for me? It was time to stop talking, to “walk the walk” 
and take my own medicine. 

THE CASE FOR BLENDED LASER VISION
There is no shortage of potential solutions for presbyopia 
on the market, including corneal inlays, intraocular lens-
es (IOLs), monovision, and a number of other options. 
As a relatively young patient without any problems of 
cataract, my choice was oriented towards corneal re-
fractive surgery rather than clear lens exchange and IOL 
implantation. PRESBYOND (Carl Zeiss Meditec AG, 
Jena, Germany), a binocular laser vision correction ap-
proach using the MEL 90 excimer laser with its option 
CRS-Master (both Carl Zeiss Meditec AG, Jena, Germa-
ny), seemed to me the ideal solution for my particular 
profile and requirements.

I opted for this approach for a number of reasons. First-
ly, I already use ZEISS technology in my practice ev-
ery day and trust its performance and reliability. I was 
already familiar with using a monovision approach and 
had achieved satisfactory results in presbyopic patients 

CASE OF THE MONTH
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with that modality. With PRESBYOND, I felt confident 
that I could achieve even better outcomes: the sophisti-
cated wavefront laser profile expands the depth of focus 
for each eye while reducing dependence on the patient’s 
pupil size for optical performance. I was also very com-
fortable choosing PRESBYOND because my surgeon 
was Dr Xingtao Zhou, M.D., PhD, professor of ophthal-
mology and director of Eye & ENT Hospital at Fudan 
University, who has been a respected colleague of mine 
for many years and one of the early adopters of PRES-
BYOND technology. I discussed my requirements with 
him before the surgery and felt confident that he could 
deliver an excellent result that would correspond to my 
expectations. Furthermore, since it was my intention to 
offer PRESBYOND to my own patients, this represented 
a perfect opportunity to test the technology personally. 
It is a far more persuasive viewpoint when I can tell a 
patient that I have had the same operation myself and am 
very happy with the outcome. It is reassuring for them to 
know that they are not simply being advised a particular 
treatment as a marketing strategy and that the surgeon is 
speaking from personal experience. 

SURGICAL DETAILS
My preoperative refraction was -1.00 D sphere and -0.75 
D cylinder for the right eye and -1.75 D sphere and -0.75 
D cylinder for the left eye. The surgery was bilateral 
with a target refraction of -1.25 D undercorrection in the 
non-dominant eye and plano (0.0 D) in the dominant eye. 
The procedure was performed using the VisuMax femto-
second laser for the flap and the MEL 90 excimer laser 
to create a customised ablation profile (called PRES-
BYOND) with proprietary software for the CRS-Master 
workstation (all Carl Zeiss Meditec AG, Jena, Germa-
ny). The surgery itself was very smooth and painless and 
lasted about 10 minutes for both eyes. 

The postoperative vision was very satisfactory and visu-
al rehabilitation was rapid. At one day postoperatively I 
could read messages on my mobile phone without any 
issues. Distance visual acuity was also very sharp. Over-
all, the quality of vision after surgery was satisfactory 
under all lighting conditions. I was very impressed by 
the speed of my visual recovery and was able to return to 
work just two days after the surgery. There was almost 
no glare and I experienced no trouble driving at night. 
Although I had not specifically discussed the possibility 
of night vision problems with Dr Zhou before the sur-

gery, I do have a relatively large pupil which he took into 
account in the treatment plan and which ensured that I 
would experience no discomfort in low-light conditions 
after surgery. Three months after surgery, the uncorrect-
ed visual acuity for my dominant eye was 1.0 (20/20) 
and 0.8 (20/25) for the non-dominant eye. Overall, I feel 
very satisfied with the outcome. If, however, I was to 
highlight one area that could be improved upon, it would 
probably be my near vision in dim light conditions. My 
requirements for sharp near vision are probably slight-
ly higher than most people, while the quality of my far 
vision seems to exceed my requirements at present. As 
with any refractive procedure, there is always a degree 
of compromise to be found for the range of vision ob-
tained at near, far and intermediate distance points. It is 
very important to express preferences very clearly and 
explicitly to the surgeon before the operation to ensure 
that the right balance is found that corresponds fully to 
the wishes of the patient and their lifestyle requirements.

IMPROVED VISION AND QUALITY OF LIFE
I am very happy that I chose this operation. In fact, my 
only real regret is that I didn’t take action sooner to tack-
le my presbyopia and free myself once and for all from 
the constraints of wearing eyeglasses. The benefits are 
not just to my quality of vision on a day-to-day basis – 
PRESBYOND has also made a major difference to my 
psychological well-being. Not wearing glasses is liber-
ating and so much more convenient. Reading is now a 
real pleasure and is much better than when I was wear-
ing glasses. I can now wear sunglasses without having 
to worry about prescription lenses. I can play basketball 
and drive motorcycles and I am much more eager to try 
different sports. In short, PRESBYOND has put a spring 
back in my step and my new vision makes me feel more 
vigorous and enthusiastic about all aspects of my life. 

My experience with PRESBYOND also makes me keen 
to be able to offer the same benefits to my patients. As 
my preoperative myopia was relatively low, I believe 
that other individuals with higher ametropias will be 
even more satisfied after the operation. I would also 
encourage patients who are not suffering symptoms of 
presbyopia yet to also consider the benefits of this tech-
nology. The low myopic correction of the non-dominant 
eye has very limited impact on distance vision and is 
very well tolerated by a large percentage of patients. 
This makes PRESBYOND an ideal match for selected 
myopic, hyperopic or astigmatic patients who may not 
be presbyopic yet but who are seeking good vision at 
near, intermediate and far, without the use of glasses. 

CONCLUSION
In summary, I believe my personal success and satisfac-
tion with PRESBYOND will give patients added con-
fidence and trust in the procedure. I think that there is 
definitely a growing demand in China for this kind of 
presbyopic treatment. The hospital where I work is cur-
rently reviewing a proposal to add PRESBYOND to our 

clinic’s range of services, so I am optimistic that we will 
be able to offer it very soon to our patients. In the future, 
my goal is to develop presbyopia correction surgery into 
the technical specialty of our hospital. This will repre-
sent a valuable addition to our refractive practice and 
serve to promote the reputation of our hospital nationally 
and internationally. 

Media placement sponsored by Carl Zeiss Meditec AG

By Jiang Haixiang MD

Walking the walk: How laser blended vision for 
presbyopia improved my vision and quality of life

Dr Jiang Haixiang MD is founder and 
President of Xi‘an Haixiang Eye Hospital 
in Shanxi, China. Dr Jiang is an experi-
enced ophthalmic surgeon specialising 
in refractive surgery, including small 
incision lenticule extraction (SMILE) and 
intraocular lens implantation for a variety of ocular 
conditions. He has completed over 40,000 refractive 
surgery cases over the course of his career and is 
committed to using only the most advanced technology 
to get the best possible results for his patients.

THE SURGEON’S VIEWPOINT
Dr Xingtao Zhou, M.D., Ph.D 

I have been performing procedures with 
PRESBYOND for over two years now 
and have been very satisfied with the 
outcomes obtained using this technique. The treatment 
is safe and predictable with a high level of patient 
satisfaction. Introducing PRESBYOND into my clinic was 
a smooth process thanks in part to the onboarding sup-
port offered by ZEISS in terms of training and backup. 
For surgeons who are just starting with PRESBYOND, I 
would offer a few pearls to reduce the learning curve 
and ensure optimal outcomes from the get-go. First, 
rigorous preoperative biometry is essential as this is 
the foundation stone upon which the refractive plan for 
each patient is built. Take multiple measurements using 
the full complement of equipment at your disposal to 
obtain precise and accurate data for each patient. 

I would also advise simulating a monovision test before 
proceeding with the surgery. Any patient who finds the 
simulated vision bothersome or who expresses serious 
doubts should be a red flag for the surgery. Some 
patients cannot tolerate monovision, so it is better 
to try to identify them before they undergo surgery. 
Spending adequate chair time with the patient before 
the surgery is very important. They need to appreciate 
the strengths and weaknesses of any given procedure 
and to understand that some tradeoffs are involved in 
treating the symptoms of their presbyopia. The key is 
to manage patient expectations and present them with 
a realistic treatment plan that will more than satisfy 
their visual needs according to their professional and 
lifestyle requirements.
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Minimally invasive glaucoma shunt 
delivers for patients in London
Another option for ophthalmologists, gelatin stent is found to lower pressure 

By Steve Lenier;

Reviewed by  
Dr Hari Jayaram T

he first minimally invasive glaucoma shunt 
was developed by AqueSys, which led to the 
company’s acquisition by Allergan in 2015. Not 
long after, the product was launched in Europe 

as the Xen transscleral gelatin stent.
Xen is a 6-mm long hydrophilic gelatin stent, with a 

45-μm inner diameter. It is inserted with a preloaded 
injector through a corneal incision and exits into 
the subconjunctival space to form a bleb. Usually, 
mitomycin C is injected prior to stent insertion. 

The insertion can be performed as a standalone 
procedure or combined with cataract surgery. In 
the United States, Xen is licensed as a treatment 
for refractory glaucoma in cases where previous 
glaucoma surgery may have failed or in cases that 
have become nonresponsive to maximum tolerated 
medical therapy. In Europe, however, the stent was 
launched for use as a primary surgical intervention 
that may prevent or delay the need for trabeculectomy 
and that can be performed at the same time as 
cataract surgery. 

Dr Hari Jayaram of the Glaucoma Service at 
Moorfields Eye Hospital in London recently presented 
the results of a study of 7 years of data on surgical 
experience at Moorfields. The majority of the cases 
were of the second type mentioned above, as a 
primary intervention, which indicates that Xen is 
suited to primary open-angle glaucoma (POAG) when 
drops are not enough or previous medical treatments 
have failed.

Retrospective review
The investigators performed a retrospective review 
of all ab-interno Xen procedures that had been 
performed at Moorfields. In extracting the data, 
they paid special attention to the patient’s ethnic 
origin and primary underlying diagnosis; their IOP 
and medication history over the time of follow-up; 
whether or not bleb needling had been performed; 
and whether or not the patient required further 
glaucoma surgery. They also looked at the incidence 
of complications, in particular hypotony and 
infection, as well as loss of vision. 

Failure was determined using a generous composite 
outcome, including an IOP definition of less than 
20% reduction of IOP from the highest recorded 
pressure in the patient’s medical record, either with 
or without the use of eye drops. Outcomes measured 
included whether or not a patient was using drops 
and failure also included reoperation for glaucoma, 
endophthalmitis, or loss of light perception vision. 
Importantly, the need for bleb needling was not 
included among the criteria for failure. 

The study looked at Xen insertions performed 
at Moorfields from May 2012 to June 2019. This 
included a total of 426 eyes from 375 patients. Five 
percent of the patients had undergone prior surgery 
for glaucoma. Almost two-thirds of the patients 
had an underlying diagnosis of POAG and about a 
quarter had an underlying diagnosis of either uveitic 
glaucoma or another form of secondary open-angle 
glaucoma.

There was a wide age range of patients receiving 
the stents, from 16 to 95 years, with a mean age of 
67. The patient population was typical of the ethnic 

IN SHORT 
  When the insertion is successful and 

further revision surgery is not required, the 
stent can lower pressure and reduce the 
need for additional medications in glaucoma 
patients. 

‘Xen is suited for primary open-
angle glaucoma (POAG) when 
drops are not enough or previous 
medical treatments have failed.’ 

– Dr Jayaram



diversity seen in London, with 
around 44% of patients coming from 
non-white British ancestry.  

Sixty percent of the cases were 
performed as standalone procedures 
and 40% were combined with 
cataract surgery. Mitomycin C 
was used almost universally. 
Some surgeons also used anti-
VEGF treatments and long-acting 
corticosteroid therapies. 

The graph above shows the long-
term outcomes using the above-
mentioned definition for failure. At 
1 year, 64% of the procedures were 
found to be successful. This reduced 
to 41% after 4 years. One interesting 
thing noted by the investigators 
is that almost a third of patients 
failed within the first postoperative 
year. Comparing standalone with 
combined surgeries showed no 
significant difference in the survival 
curve of the two groups. 

Ethnic trends
The researchers also looked at the 
impact of ethnicity. Patients of non-
white British ancestry showed a 
trend in increase in late failure, but 
when viewed over the entire time 
course this did not reach statistical 
significance. The authors believe this 

is in keeping with the understanding 
that there is a more aggressive wound 
healing response in these ethnic 
groups. However, when successful, 
and further surgery was not required, 
patients with the Xen achieved a 
mean IOP of around 15 mmHg.

There was a mean reduction in 
medication use from three drops 
prior to surgery to about 1.3 drops 
over long-term follow-up in patients 
classified as successes. In terms of 
achieving drop independence, about 
40% of patients who did not require 
further glaucoma surgery were drop-
free beyond a 2-year period. 

Hypotony occurred in about one 
in five patients but such patients 
responded well to conservative 
management. There was only one 
case of cleft formation that required 
surgical intervention. Bleb needling 
was very common, with 26% of 
patients needing at least one bleb 
needling procedure within the first 3 
months after surgery. 

The need for further surgery was 
the cause of failure in around a third 
of patients. Over half of these were 
revision procedures, which tended 
to be necessary early on in the 
postoperative course with a median 
time to reoperation of 4 months. 

The overall infection rate was 
1.6%. This is lower than that reported 
in the trabeculectomy group in the 
Tube Versus Trabeculectomy (TVT) 
Study (NCT00306852), which was 
1.9%. However, it is higher than 
for all ocular surgery at Moorfields 
performed in 2018 (0.02%) and higher 
than the infection rate (0.3%) derived 
from annual core trabeculectomy 
outcome audits performed at the 
hospital.

The authors concluded that 
when stent insertion is successful 
and further revision surgery is not 
required, the Xen stent can effectively 
lower pressure and reduce the 
need for medications. They noted, 
however, that surgeons should be 
aware of potentially high rates of 
reoperation and the long-term risks 
of bleb-related infection. They said 
that refining surgical technique and 
careful patient selection in the future 
may help optimise outcomes.

Surgical Success – Overall

SURGICAL SUCCESS RATES:

1 year:   64%
2 years:   53%
3 years:   47%
4 years:   41%

Definition of Failure

• <20% IOP (with or without drops)
• Re-operation for glaucoma
• Endophthalmitis
• Loss of PL vision

Time after surgery (months)
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(Chart courtesy of Dr Hari Jayaram)

glaucoma

21europe.ophthalmologytimes.com

HARI JAYARAM, MD, PHD
e: contact@hjglaucoma.com
Dr Jayaram is a consultant ophthalmic surgeon at Moorfields 
Eye Hospital NHS Foundation Trust, London. He has no 
financial disclosures related to this content. 



22

cataract & refractivecataract & refractive

JULY/AUGUST 2020 :: Ophthalmology Times Europe

A
lcon’s Vivity lens, an extended-depth-of-
focus (EDOF) lens, is “definitely worthy of 
attention,” according to Dr Devesh Varma, 
an assistant professor of ophthalmology at 

the University of Toronto in Ontario, Canada.
Speaking at the annual Toronto Cataract Course, 

Dr Varma described the unique features of the 
lens, which is commercially available in certain 
European countries and has been approved by 
the United States Food and Drug Administration 
(FDA), although it has not yet been approved by the 
regulatory body in Canada, Health Canada.

“When you are trying to get an EDOF IOL 
approved by the FDA or other regulatory bodies, 
it has to meet the American National Standards 
Institute criteria,” Dr Varma said. “Most of us do not 
go into our clinics and think about standards that 
way.”

Generally, ophthalmologists expect a lens to offer 
a continuous range of focus across arm’s length, 
with minimal glare and starburst, according to Dr 
Varma. “It looks very similar to the AcrySof IQ lens, 
but there is a very subtle difference,” he said. 

The outer portion of the lens is built on 
the AcrySof IQ platform, and the 

middle portion features a 
2.2-mm diameter separate 

base curve that will shift 
focus for patients. A 
“doughnut” within that 
diameter is elevated by 
just 1µm and has slanted 
edges; this stretches the 
focus point and is “very, 

very new,” Dr Varma said. 
The nondiffractive 

technology uses two smooth 
surface transition elements 
on the anterior surface of the 
IOL. According to Dr Varma, 
these elements result in 

continuous extended range of vision as opposed to 
separate points of focus.

Study results
Dr Varma, who participated as a study investigator 
in the meeting, noted that both patients and 
assessors were masked in an international clinical 
trial, which included participants from the UK, 
Spain, US, Canada and Australia. The research  
team aimed to show that the investigational lens 
is as good as or superior to the AcrySof IQ lens. 
Patients received either the study lens or the IQ lens 
in both eyes. 

The study lasted 6 months and measured distance-
corrected intermediate visual acuity (DCIVA) and 
best-corrected distance visual acuity (BCDVA). In 
terms of DCIVA, the EDOF lens proved superior to the 
IQ lens, with a change of 0.2 log units or better on the 
logMAR chart in 50% of eyes. The two types of lenses 
performed equally regarding BCDVA. 

With respect to defocus, the EDOF lens was 0.5 D 
more than the monofocal lens at 0.2 logMAR. The 
investigational lens met expectations in how the 
two IOLs’ defocus curves compare, according to Dr 
Varma. 

“There is a pretty continuous range of focus, which 
is what you want to see,” he said. Specifically, there 
was continuous focus from distance to arm’s length, 
or 1.5 D defocus, he said. 

Furthermore, the findings showed that the 
vast majority of patients (94%), without wearing 
spectacles, reported good or very good vision at 
distance, and 92% reported good or very good vision 
at arm’s length.

Novel EDOF IOL provides both near 
and intermediate distance vision
Nondiffractive technology uses smooth-surface transition elements on IOL

By Louise Gagnon

Reviewed by  
Dr Devesh Varma

  Patients who had the lens implanted 
reported low levels of halos, glare and 
starbursts, comparable to levels reported 
among those who received a monofocal lens.

IN SHORT 

The Alcon Vivity lens.  (Image courtesy of Alcon)



The study lens offered slightly 
less contrast sensitivity than the 
monofocal lens, but the difference 
was not meaningful. 

“It [was] not clinically relevant, 
which is what we care about,” Dr 
Varma said. “The investigational 
EDOF lenses are pretty much the 
same as monofocal lenses.”

Patients who had the Vivity 
lens implanted reported low levels 
of halos, glare and starbursts, 
comparable to visual disturbances 
reported among patients who had the 
monofocal lens. 

Dr Varma noted that he believes 
glare and starbursts may occur with 
any lens due to other factors such as 
dry eyes, but halos are more specific 
adverse effects in presbyopia-
correcting lenses. Those are the 
photic phenomena he considers 

more when evaluating a new  
lens design.

The Vivity IOL’s nondiffractive 
design may be part of the reason it 
does not seem to produce as many 
halos. However, Dr Varma stressed 
that diffractive designs do not 
necessarily lead to halos. 

“Diffractive optics have been 
around for a long time,” he said. “Just 
because [a lens] is diffractive, it does 
not mean it will cause a halo.”

Some camera lenses and telescopes 
use diffractive optics to correct 
for chromatic aberrations without 
producing halos. 

“The comparator in this study, 
the AcrySof IQ lens, is an above-
average performing lens,” Dr Varma 
concluded. “It [the Vivity lens] was 
up against a tough standard.”

Generally, 
ophthalmologists 
expect a lens to offer 
a continuous range 
of focus across arm’s 
length with minimal 
glare and starburst. 

cataract & refractive
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A
pproved for use in Europe, the small-aperture 
IOL IC-8 (AcuFocus) is proving to be a very 
useful implant, particularly for patients 
who are not good candidates for current 

multifocal (MF), accommodating or extended depth-
of-focus technology. The small aperture lens approach 
to vision correction is based on pinhole optics – a 
novel property not found in other available lenses.

The pinhole optic blocks out-of-focus, stray light, 
thereby creating a depth of focus with the small 
aperture of 1.36 mm allowing for a continuum of 
vision. The lens is forgiving, with a broad landing 
zone that makes it virtually immune to up to 1.50 D 
of astigmatism, while at the same time offering high-
quality, sharp vision and less concern with photic 
phenomena.

The IC-8 is a single-piece, hydrophobic acrylic IOL 
embedded with an opaque mini-ring. Besides Europe, 
it is also approved for use in Asia and is currently 
being investigated in clinical trials in the United 
States. 

A retrospective comparative review of studies 
assessed the range and quality of vision with small-
aperture, accommodating or MF IOLs.1 The IC-8 
IOL was found to enhance vision at all distances, 
with improved visual acuities and a broad range 
of continuous functional vision. Likewise, the 
patients receiving this implant experienced excellent 
intermediate vision and binocular mesopic contrast 
sensitivity, which is comparable to the other lenses.

Review of the evidence
The small-aperture IOL was paired with an aspheric 
monofocal IOL and compared with bilateral 
implantation of the MF lens Acrysof ReSTOR +3.00 
D (Alcon) and MF IOL Tecnis +4.00 D (Johnson 
& Johnson Vision), and with the accommodative 
Crystalens AO (Bausch + Lomb). The IC-8 cohort 
comprised 105 patients, with the Restor, Tecnis and 
Crystalens platforms implanted into 25, 22 and 26 
study subjects, respectively.

Investigators examined 6-month postoperative 
monocular uncorrected and distance-corrected vision 

at distance (4 m for IC-8, 6 m for others), intermediate 
(67 cm for IC-8, 80 cm for others) and near visual 
acuities (all 40 cm). They looked at defocus curves 
(binocular for IC-8, monocular for others) and 
compared binocular mesopic contrast sensitivity with 
and without glare. 

Defocus curve 
The defocus curves revealed that the small-aperture 
lens had a 4.50 D continuous expanse of vision 
compared with 4.50 D for Restor, 4.00 D for Tecnis 
and 2.50 D for Crystalens – but the two light-splitting 
lenses were not continuous. Rather, they showed a dip 
in the middle range for intermediate vision (Figure 1).

The IC-8 IOL and Crystalens gave excellent 
intermediate vision, better than MFs, and MFs 
produced better near vision. The mean uncorrected 
near visual acuity (UNVA) for the new lens was 0.18 
and 0.19 for the Tecnis. The Restor lens performed 
better with a UNVA at 0.01; Crystalens had a worse 
UNVA at 0.26 (P<0.01). 

All four IOL groups had a similar mean uncorrected 
distance visual acuity (0.02–0.11). The small-aperture 
lens and Crystalens had a mean uncorrected 
intermediate visual acuity of 0.08 and 0.07. This was 
almost a 2-line improvement over Restor and Tecnis 
(0.24, P<0.0001). 

  The one-piece, small-aperture IOL IC-8 was 
found in a retrospective comparative review 
of studies to enhance vision at all distances, 
with improved visual acuities and a broad 
range of continuous functional vision.

IN SHORT 

The lens is forgiving, with a broad 
landing zone.

Small-aperture single-piece IOL 
poised to fill unmet need in patients
Pinhole optics blocks out-of-focus and stray light, allows continuum of vision 

By Dr Jay Pepose

Dr Pepose

cataract & refractive



Symptomology
Unwanted visual effects such as blurring, 
fluctuating vision and ghosting were of low 
severity in all the lenses studied, with a very 
low ghosting score for the IC-8 lens. Along 
with the Crystalens, the small-aperture IOL 
elicited very few reports of halos when both 
were compared with the two MF lenses, 
which received higher scores for halo and 
glare (Figure 2). 

With regards to the contrast sensitivity 
that patients experienced, the lenses were 
binocularly comparable. For contrast 
sensitivity with and without glare, the IC-8 
lens and Restor groups were similar across 
all spatial frequencies. The small-aperture 
lens group was worse than Crystalens 
at 6 cycles per degree (cpd), but better 
than Tecnis at 3 cpd, and with no glare 
(P<0.05).

Summary findings
When compared with accommodating or 
MF IOLs, the IC-8 IOL enhanced vision at 
all distances and provided both improved 
visual acuities and a broad range of 
continuous functional vision. Likewise, 
the patients receiving this lens experienced 
excellent intermediate vision and binocular 
mesopic contrast sensitivity comparable to 
the other lenses. 

Blurry Vision

Crystalens AO Restor 3.0 Tecnis MF 4.0

Contralateral IC-8 Target-corrected Contralateral IC-8 Monocular IC-8 with -0.50 D

Fluctuating vision

IC-8 IOL*
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(FIGURE 1) Defocus curve. Functional range of vision (20/40 or better) was continuous for IC-8 across 4.5 D (binocular) and 4.0 D 
(monocular*), non-continuous across 4.5 D for ReSTOR +3.0, 4.0 D for Tecnis MF +4.0 and 2.5 D for Crystalens. *Target-corrected 
Contralateral IC-8 (N=12 from this study) and Monocular IC-8 curves (N=35 from a different study) are provided for context.   
(FIGURE 2) Patient symptoms. IC-8 IOL and Crystalens AO show similar scores, although the IC-8 showed a lower score for ghosting. ReSTOR 
+3.0 and Tecnis MF +4.0 show elevated scores for halo versus IC-8 and Crystalens. Tecnis MF +4.0 show elevated scores for glare versus all 
three lenses. *IC-8 IOL scores converted from a 5-point scale from a different PRO tool to a 100-point scale for baseline comparison. (Figures 
courtesy of Dr Pepose)
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The IOL has minimal impact on the 
ability to visualise the retina with optical 
coherence tomography or on visual fields. 
One study recently showed that even with 
bilateral implantation, patients experience a 
minimal change in contrast.2 The expanded 
depth of focus with the small-aperture lens 
allows refractive surgeons to target roughly 
-0.75 D without really losing much distance. 

The IC-8 lens proved tolerant of up to 
1.00 D deviation from the refractive target 
and it corrects up to 1.50 D of corneal 
astigmatism free from the concerns that 
accompany toric technology. One should 
remember that every degree of rotation is 

about a 3.3% reduction in the offset of the 
astigmatism.3 

In addition, toric lenses do not come in 
every power. Even just 0.75 D of residual 
astigmatism has a significant impact on MF 
lens performance at all distances.

In studies of the IC-8 IOL versus 
the standard monofocal implanted 
contralaterally, even those small-aperture 
eyes that miss target by 0.50–1.50 D still 
experience only a slight impact on vision 
– maybe within 1 line on an EDTRS chart. 
With the monofocal on the other hand, the 
result can be as much as 3 lines if the target 
it missed. 

Conclusion
The IC-8 IOL should prove particularly 
useful for patients with previous refractive 
surgery or highly aberrated corneas, 
extending to those with irregular 
astigmatism from trauma, a small iris 
defect or in patients with a pupil that is not 
completely round. Also, in eyes with a high 
angle kappa, the central ray can traverse 
the central ring and adversely affect the 
performance of multifocal IOLs, whereas the 
implant will not be impacted and should be 
a ‘shoo-in’. 

For those patients who are not good 
candidates for other premium technology, 
the IC-8 lens gives surgeons something 
unique to offer. This IOL is forgiving in 
terms of hitting both targets, sphere and 
cylinder with a broad landing zone; has a 
very low dysphotopsia rate; and results in 
high patient satisfaction. In fact, 95% of 
small-aperture patients reported that they 
would undergo the procedure again.
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accommodating or MF IOLs, 
the IC-8 IOL enhanced vision 
at all distances and provided 
both improved visual acuities 
and a broad range of 
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O
kt

ay
 @

A
do

be
 S

to
ck

26

cataract & refractive

JULY/AUGUST 2020 :: Ophthalmology Times Europe

JAY PEPOSE, MD, PHD
e: jpepose@peposevision.com
Dr Pepose is a professor of clinical ophthalmology at Washington 
University’s School of Medicine, United States, and director of the Pepose 
Vision Institute in St. Louis, Missouri. Dr Pepose is an investigator for the 
IC-8 IOL clinical study. 



27europe.ophthalmologytimes.com

paediatricspaediatrics

Considering microinvasive glaucoma 
surgery in children: Is there a role?
It may help avoid complications associated with tubes and trabeculotomy

By Steve Lenier; 

Reviewed by  
Dr James D. Brandt C

hildhood glaucoma is rare enough that it 
remains in many ways an orphan disease, 
with goniotomy and trabeculotomy in 
children showing little change from the 

1950s until the 1980s, when some progress was seen, 
according to Dr James Brandt of the University of 
California Davis Medical Center in the United States.

Although we are now “in the midst of a golden 
age of surgical innovation,” children remain largely 
an afterthought, Dr Brandt said. He emphasised 
that childhood glaucoma comprises many diseases 
and syndromes, pathophysiologies and treatment 
pathways, but that there are two key principles to 
keep in mind. 

“First, we are playing a long game, trying to 
preserve vision for a lifetime,” he said. “In the first 
few years of life, amblyopia is the often-neglected 
enemy. So, it is important to move quickly to clear 
the visual axis and move on if your initial treatment 
fails. Second, think ahead and preserve options for 
subsequent procedures.”

Microinvasive glaucoma surgery options
There are several current microinvasive glaucoma 
surgery (MIGS) options that are either on the market 
or coming soon. Dr Brandt said he divides them 
between angle-based and translimbal or fistulising 
procedures. 

In general, the preferred initial approach for the 
management of paediatric glaucoma is to resurrect 
the angle using, when feasible, an ab interno 
approach to preserve the conjunctiva for future 
surgery. 

Despite the excitement about new angle-based 
MIGS procedures, Dr Brandt said he believes that 
for childhood glaucoma, the most interesting area 
to watch in the coming years is the fistulising 
translimbal space. Angle surgery does fail in many 
children over time, he pointed out, and having less 
invasive options that can be performed before moving 
on to more aggressive and invasive alternatives, 
such as trabeculectomy and tubes, will represent an 
important advancement. 

Angle-based MIGS
Dr Brandt believes the answer to whether there is a 
role for angle-based MIGS in children is both yes and 
no. It is always preferable to resurrect the patients’ 
own drainage system with incisional angle surgery, 
especially because this can work for years, if not a 
lifetime, in selected patients. However, implant-based 
angle surgery such as the iStent Inject (Glaukos 
Corporation) or Hydrus (Ivantis, Inc) probably adds 
no additional benefit and may result in further risk 
with a piece of metal in the eye for decades. 

“I do not think any of the implanted angle devices 
are appropriate in young children and probably 
should be avoided,” he said. Dr Brandt said he 
believes that the mechanism of goniotomy and 
trabeculotomy in childhood glaucoma is more than 
just establishing flow into Schlemm’s canal. 

He has followed many children into adulthood. He 
described one patient in whom he performed an ab 
externo trabeculotomy in infancy, treating only the 
superior angle. 

Upon gonioscopy 28 years later, a few superior 
peripheral anterior synechia could be seen, but 
the rest of the angle is now completely normal. 
Dr Brandt suggests that in infants, goniotomy 
and trabeculotomy both restart the embryologic 
maturation of the anterior chamber angle. 

Currently, most paediatric glaucoma specialists 
perform circumferential trabeculotomy as their 
preferred initial approach and childhood glaucoma 
is clearly benefiting from innovation in the adult 
space. This began with circumferential ab externo 
approaches introduced by Dr Allen Beck and Dr Mary 
Lynch in the 1990s.1 

The introduction of the illuminated microcatheter 

  Translimbal MIGS may play an increasingly 
important role in the management of 
childhood glaucoma.

IN SHORT 



made this procedure more predictable and 
safer.  Surgeons have since moved to an 
ab interno approach – gonioscopy-assisted 
transluminal trabeculotomy. Dr Brandt 
said this procedure can be challenging to 
perform in infant eyes.

“This is my go-to procedure in primary 
congenital glaucoma when I have an 
adequate view.” He noted the TRAB 360 
Trabeculotomy System and OMNI System 
devices (Sight Sciences) do the same thing 
through a single incision and as long as he 
can get a small window into the anterior 
chamber through the peripheral cornea, it 
is possible to perform a circumferential ab 
interno trabeculotomy with a very limited 
view.  

In a recently published five-centre, five-
surgeon retrospective series of 46 eyes in 41 
patients with childhood glaucoma using the 
TRAB 360 device, the success rate appeared 
comparable to other approaches.2

Dr Brandt said the Kahook Dual Blade 
(New World Medical) clearly has a role 
to play in treating childhood glaucoma 
but primarily in older children. Because 
excising tissue in primary congenital 
glaucomas that might be needed to 
regenerate the scaffold of the meshwork may 
not be a good thing, he said he does not use 
the instrument in very young children but 
finds it extremely useful in older children 
with steroid-induced or uveitic forms of 
glaucoma. 

Translimbal MIGS
Dr Brandt predicts translimbal MIGS will 
play an important and increasing role in the 
management of childhood glaucoma. 

“I have been performing glaucoma 
drainage device implants and 
trabeculectomies in children for 30 years,” 
he said, “Long-term follow-up can be very 
humbling when patients return decades 
later with late hardware erosions or bleb 
leaks. Translimbal MIGS may offer a safer 
option before we move on to these invasive 
options.” 

The XEN implant (Allergan) can be used 
off label to perform translimbal MIGS in 
children while the PreserFlo MicroShunt 
(Santen), a minimally invasive glaucoma 
drainage microtube, is available in Europe 
but still currently under Food and Drug 

Administration (FDA) review in the United 
States. 

Dr Smith and colleagues recently 
published an observational study of three 
eyes with the XEN implant.3 Dr Brandt 
says the results look promising, but he has 
some concerns. Although the XEN is touted 
as “permanent,” there are little published 
data on degradation in the subconjunctival 
space. The XEN stent is fabricated from 
glutaraldehyde cross-linked collagen. 

This material has been used in vascular 
grafts for decades and degrades over time. 
Widder et al recently reported degradation 
of an explanted XEN implant after just 3 
years.4 

Dr Brandt is reluctant to recommend the 
XEN in children because the surgery needs 
to last decades. The PreserFlo MicroShunt 
is fabricated from the polymer poly(styrene-
block-isobutylene-block-styrene), which has 
a decades-long history of use in coronary 
stents without degradation or inflammation. 
This safety profile, said Dr Brandt, holds 
great promise for childhood glaucoma.

Off-label use
None of these devices has been properly 
studied in children, so they are used off 
label. This situation brings up the bigger 
issue of using devices in children that have 
only been evaluated and tested in adults. 

The CyPass microstent (Alcon), which 
was withdrawn from the market in 2018, 
is a good example of this type of device. 
Dr Brandt said he is aware of at least one 
case in Europe in which the CyPass was 
placed in a buphthalmic eye, and within a 
few days migrated into the suprachoroidal 
space. 

“That is anecdotal, but really pretty 
scary,” he explained. “We are not collecting 
safety data prospectively for children.”

For several years, Dr Brandt has held 
discussions with the FDA about how to 
design paediatric MIGS studies, or at least 
collect early safety data. He proposed a 
paediatric study of the PreserFlo MicroShunt 
and then worked with the FDA and a team 
at Santen to refine a compassionate-use 
investigational device exemption, in order 
to start using the device under a tightly 
controlled institutional review board-
approved protocol. 

The compassionate-use investigational 
device exemption was granted by the FDA 
in November 2019, and Dr Brandt received 
institutional review board approval in 
December. He has since placed three of 
the PreserFlo MicroShunt devices in young 
children. All are doing well with IOPs in the 
low teens up to 5 months later, according to 
Dr Brandt. 

One 3-year-old child has aniridia and 
nystagmus, making it almost impossible 
to measure her IOP with confidence. Dr 
Brandt said that with the corneal clearing 
and cupping reversal he has observed, he is 
confident he made a difference in her long-
term prognosis. 

“But our limited ability to measure IOP in 
young children raises an important issue,” 
he said. “How should we design prospective 
surgical clinical trials for childhood 
glaucoma? We can’t simply use standard 
adult clinical trial designs in which IOP is 
the primary end point. We need to develop 
a different approach to tackle this orphan 
surgical disease.” 

Dr Brandt said he looks forward to 
working further with the FDA and other 
stakeholders to develop study design 
guidance so that the surgical management 
of childhood glaucoma is no longer an 
afterthought.
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Prof. Fischer

T
he inherited ocular disease achromatopsia 
affects the retinal cone receptors, and is 
characterised by day blindness, glare, poor 
vision, nystagmus and partial or total absence 

of colour vision. There is currently no treatment. 
Affected patients have no cone response from 

birth, which is in contrast to the more common types 
of colour blindness that result from changes in the 
opsin genes that only impact patients’ efficiency with 
which they detect light frequency or wavelength, 
according to Prof. Dominik Fischer, lead author of a 
gene therapy study. 

“Members of the RD-CURE consortium started to 
look into achromatopsia 25 years ago, identifying its 
genetic basis and developing treatment options,” he 
said. Achromatopsia had previously been considered 
to be nonprogressive; however, recent research 
has identified structural changes with increasing 
age that investigators found to be consistent with 
slowly progressive deterioration and loss of the cone 
photoreceptor cells.

Most (90%) of cases are associated with variants 
in six genes and the most prevalent of these variants 
are in two genes that encode the α and β subunits of 
the cone cyclic nucleotide-gated channel, CNGA3 and 
CNGB3, he explained. The former occurs in 25–28% of 
cases in Europe and the United States and the latter in 
half of cases.

“The CNG channels are essential components of 
the phototransduction process in cone photoreceptors, 
which enable daylight vision, high spatial and 
temporal resolution, colour discrimination and stable 
fixation,” Prof. Fischer said. 

Prof. Fischer and his colleagues conducted an open-
label exploratory, non-randomised, controlled trial to 
determine the safety and efficacy achieved with one 
subretinal injection of gene vector therapy adeno-
associated virus CNGA3. Three doses of the therapy 
were tested: 1.0×1,010 vector genomes (vg), 5.0×1010 
vg and 1.0×1011 vg. 

Three patients each received one of the doses. 
The study patients, all of whom had confirmed 
achromatopsia and variants in CNGA3, then were 

followed for 12 months. The primary outcome was 
safety and the secondary outcomes were changes 
in visual function, including spatial and temporal 
resolution, and chromatic, luminance and contrast 
sensitivity over the 12 months of the study.

The study included nine patients (eight men, one 
woman; mean age, 39.6 years). The surgeries were 
performed with no complications; no substantial 
safety issues arose during the follow-up period. 

The investigators reported: “Despite the congenital 
deprivation of cone photoreceptor-mediated vision 
in achromatopsia, all nine treated eyes demonstrated 
some level of improvement in secondary end points 
regarding cone function, including mean change 
in visual acuity of 2.9 letters. Contrast sensitivity 
improved by a mean of 0.33 log.” 

This study provided clinical proof of concept for 
viral vector-mediated gene supplementation therapy 
of inherited day blindness caused by pathogenic 
variants in the cone photoreceptor-specific gene 
CNGA3.

“While all applied dose levels showed some benefit, 
we will continue with the highest tolerated dose 
in a Phase IIIb trial,” Prof. Fischer said. This next 
investigator-led trial looks at the feasibility of earlier 
treatment in patients who are about 7–8 years of age 
to determine whether earlier intervention will provide 
greater benefit.

IN SHORT 
  This study provided clinical proof of 

concept for viral vector-mediated gene 
supplementation therapy of inherited day 
blindness caused by pathogenic variants in 
the cone photoreceptor-specific gene CNGA3.

Subretinal gene therapy provides 
visual benefits in inherited disease
Study finds use in achromatopsia is safe and may revitalise the cone cells

By Lynda Charters;
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60 fascinating years of laser technology
Ophthalmology was the first medical discipline in which a laser was used 

By Dr Sibylle 
Scholtz, Ms Lee 
MacMorris and 

Prof. Achim 
Langenbucher

S
ince their introduction to the market in the 
1960s, lasers have become omnipresent, 
indispensable devices with areas of 
application that are as diverse as the types 

available. For example, lasers are used for reading 
CDs, DVDs and barcodes at supermarket checkouts. 

They can measure the exact distance from earth to 
the moon; they can take ultra-high-resolution images 
of living tissue; and they are able to perform surgeries 
without a scalpel. Lasers even entertain people with 
light shows. The list goes on.

The word ‘laser’ stands for ‘light amplification 
by stimulated emission of radiation’. It is a technical 
device that consists of a medium which is excited 
through the effect of electrical energy to emit 
radiation of a specific wavelength. The word was 
introduced in 1957 by the American physicist Gordon 
Gold, even before the first laser was constructed.1-3 

Also relevant to the development of lasers was 
the atom model postulated by Niels Bohr in 1913. 
His ‘planetary model’ demonstrated that electrons 
can only move in specific orbits around the atomic 
nucleus. 

When energy is supplied, an electron can absorb 
this energy in order to leave its original orbit and 
reach an energetically higher one. Conversely, if the 
electron returns to its actual orbit, it must release the 
corresponding energy difference, for example, by 
emitting light. 

A short while later, in 1917, the theoretical basis for 
stimulated amplification of light was postulated by 
Albert Einstein; he described it as the inverse of the 
absorption by forced radiation. The physicists Rudolf 
Ladenburg and Hans Kopfermann were able to prove 
this theory experimentally in 1928.1,2,5,7

Microwave predecessor 
In the 1950s, research focused on the analogue 
amplification of microwaves which was perceived 
to be more promising than the use of light. The 
American physicists Charles Townes and Arthur 
Schawlow from Columbia University in New 
York, United States, were the first to successfully 
implement Einstein’s hypothesis on stimulated 
emission. In 1958 they presented their ‘maser’, 
which stands for ‘microwave amplification by 
stimulated emission of radiation’. 

For his maser, Townes used a beam of ammonia 
molecules, which was led through a defined cavity. 
If a molecule randomly emitted a microwave, it could 
stimulate other ammonia molecules in the container 
to also emit microwaves of the same frequency. 

This led to the intensification of the microwave 
radiation and the emission of a continuous 
microwave with a uniform frequency – Einstein’s 
idea of stimulated emission had thus been realised. 
The maser can be understood as the predecessor of 
the laser.1-5

Enter Theodore Maiman 
The American physicist Theodore Harold Maiman 
(1927–2007) received his doctorate in physics in 1955. 
He was not interested in an academic career but 
decided to work at Hughes Research Laboratories, 
owned by eccentric billionaire Howard Hughes and 
considered as a first-class research company. 

With the support of Cold War military funds, 
Hughes had assembled a team of highly talented 
researchers. Maiman’s research initially focused on 
microwaves and maser technology. 

He was asked to build a more practical version of 
the maser by using the chromium atoms in synthetic 

The technological race for the 
laser had begun. Of the nearly 
500 research institutes and 
companies worldwide, 20–30 
of these developed marketable 
products. 

IN SHORT 
  The work of several eminent scientists 

since the 1900s has paved the way 
to modern laser technology, and in 
turn, provided the diverse ophthalmic 
applications available today.
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rubies. The older version of the maser 
weighed over 2 tons compared with 
Maiman’s maser, which weighed 
only 2 kg. 

He soon became preoccupied with 
the idea of stimulated emission on 
the frequency domain of light. His 
fascination with this concept was 
so deep that he conducted private 
research on it. 

However, his interest was not in 
line with the general opinion, which 
saw no practical application and use 
for the laser, and so his supervisors 
banned him from further research on 
laser technology. After he threatened 
to resign, the supervisors decided to 
appease the scientist by providing 
him with a limited budget of $50,000 
and a research assistant for 9 
months.1-7,9,10

Other international research 
groups were also exploring laser 
development. However, progress on 
the search for a suitable material that 
could temporarily store energy and 
then, after being stimulated, emit the 
energy as a beam of light, stalled. 
Contemporary research focused on 
the use of various gases as the active 

medium and researchers had ruled 
out rubies as being unsuitable 1,2,9,10

Maiman found promise in rubies; 
he carefully studied the unsuccessful 
research results on the substance and 
found the previous measurements/ 
calculations by the other researchers 
to be incorrect. Along with his 
assistant Charles Asawa, the scientist 
presented the first ruby laser on 16 
May, 1960. 

It comprised a finger-sized ruby 
rod mirrored at both ends (one end 
with a semi-transparent mirror, 
because this is where the laser beam 
should be emitted), surrounded by 
a commercially available, spiral-
shaped flash lamp (which was 
supposed to stimulate the chrome 
atoms of the ruby to emit light). This 
was contained within an aluminum 
cylinder. The laser emitted a sharply 
focused red laser light beam (see 
Figure 1).1-7,9,10

The special properties of this 
new radiation were that it emitted 
light which was almost parallel and 
interference-capable (collimation 
and coherence) of only one specific 
frequency (monochromatism), which 

had a very high energy density 
and which could be focused very 
accurately.

Maiman’s research results were 
initially rejected for publication in 
the journal Physical Review Letters. 
However, his manuscript went 
on to be published in Nature in 
August 1960. Other research groups 
quickly replicated lasers in countless 
variations – the triumphal march of 
the laser was unstoppable.1,2,9,10

Hughes still did not believe in 
the benefits of the laser, so he did 
not support the research. Maiman 
subsequently left Hughes Laboratories 
and founded his own successful 
company, Korad Cooperation, in 1962, 
receiving a US patent for his work five 
years later.1-3,9-11

Many things then happened in 
quick succession. Obviously, the 
time was right for the laser: the 
technological race for the laser had 
begun. Of the nearly 500 research 
institutes and companies worldwide, 
20–30 of these developed marketable 
products. In the following years, 
solid-state devices such as the ruby 
laser, various gas, semi-conductor, 

(FIGURE 1)   How a laser works. 
(Image courtesy of designua @ Adobe Stock)
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CO2 and dye lasers came onto the 
market.1-3,5-7,

Maiman’s invention was honoured 
with many awards and accolades. 
Sadly, while he was also nominated 
twice for the Nobel Prize, he never 
received it. It was particularly 
appropriate that he himself would 
benefit from his invention when he 
was successfully treated with laser 
surgery for prostate problems at 
Ludwigs-Maximilian University in 
Munich, Germany, in 2000.11

Lasers in ophthalmology 
Thanks to its transparent media, the 
eye is the ideal part of the body for 
laser light to be applied. It is therefore 
not surprising that ophthalmology 
was the first medical discipline in 
which a laser was used: the ruby 
laser was applied to retinal surgery 
in 1961. 

This first attempt turned out not to 
be overly successful in comparison 
with Meyer-Schwickerath’s already 
very sophisticated technology, which 
had been further developed from its 
original sunlight coagulator to using 
a high-pressure xenon lamp.1,2,12,13

In the years that followed, the 
understanding of the effect of laser 
treatment of the retina improved and 

its use became optimised. Initially, 
only the retina was treated. 

Later, other lasers were 
introduced which offered a wide 
variety of therapeutic options 
in ophthalmology. Today, lasers 
are widely used in the therapy 
of various retinal alterations; for 
vitreous opacities and various 
visual disorders; and in cataract and 
glaucoma surgeries. 

In fact, lasers are indispensable 
devices in treatment and 

diagnostics in modern 
ophthalmology. However, it is 

important to note that one 
size does not fit all. There 
is no laser that can be used 
for ‘everything’. 

The active mediums 
of today’s lasers can be 

solid-state, liquid or gas, which 
determine the wavelength emitted 
by the respective laser, and thus 
the depth of penetration of the 
laser beam into the tissue. Lasers 
on the market include CO2-lasers 
for cutting tissues; Erbium-YAG 
lasers for ablative removal of tissue; 
EXCIMER and femtosecond lasers 
for correcting refractive errors and in 
femtosecond laser-assisted cataract 
surgery; Nd-YAG lasers for posterior 
capsulotomy and iridotomy; and 
argon and diode lasers for retinal 
therapies. 

Conclusion
Hughes’ reluctance to use the laser 
seems quite difficult to understand 
today. Perhaps he simply could not 
foresee any practical use of such a 
device; Maiman did himself reflect 
on the laser as being “a solution that 
seeks a problem”. 

Despite the shaky start of the 
development of the first laser, 
however, the amazing device 
continues to march ahead. We are 
living in an era in which a constant 
stream of new technologies, devices 
and applications enable doctors and 
patients to perform increasingly 
precise diagnostics, and gentle 

therapies for countless diseases. And 
so we can be thankful for Maiman’s 
knowledge, perseverance and 
dedication in producing that first 
laser.
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Combination drug Ducressa 
edges closer to Europe-wide 
approval 
Santen has announced the completion and positive out-
come of the European decentralised procedure for a 
fixed dose combination of levofloxacin and dexametha-
sone (Ducressa), the first eye drop product to combine a 
quinolone antibiotic with an anti-inflammatory steroid in 
Europe.

Germany acted as the reference member state on 
behalf of 27 European Economic Area (EEA) states. 
Santen has now submitted marketing authorisation sub-
missions to these countries.

The combination drug is indicated for the prevention 
and treatment of inflammation, and prevention of infec-
tion associated with cataract surgery in adults. Currently, 
cataract surgery patients are usually prescribed a top-
ical antibiotic/corticosteroid combination for 14 days, 
whereas levofloxacin/dexamethasone offers a truncated 
7-day combination treatment period, the company stated 
in a press release.

A multi-centre, randomised, masked-assessor, paral-
lel-group clinical study (LEADER7) in 808 patients eval-
uated the non-inferiority of 1-week of levofloxacin/dexa-
methasone eye drops followed by 1-week with dexameth-
asone alone versus the gold-standard of two-week tobra-
mycin/dexamethasone. 95.2% of the patients in the test 
arm versus 94.9% of the control arm had no signs of 
inflammation in the anterior chamber. No statistically sig-
nificant difference was evident in any of the other sec-
ondary endpoints, whilst both treatments were generally 
well tolerated.

For further details, please visit www.santen.eu

Schwind ATOS laser gets  
green light in Europe
Schwind has announced that its femtosecond laser ATOS has been approved for 

use in Europe, enabling refractive surgeons to offer their patients ‘SmartSight’ lenticular 
extraction, which is suitable for the treatment of myopia and astigmatism up to 5 diopters. 

The laser system features “intelligent eye tracking with pupil recognition and cyclotorsion compen-
sation”, as well as being able to precisely centre the patient’s eye along the visual axis, according to 
Schwind, which is designed to ensure maximum safety and predictable treatment out-
comes. The device also offers flaps for FemtoLASIK. 

“SCHWIND is continuously working on the goal of providing the eye surgeons and their 
patients with state-of-the-art, particularly safe and high-precision treatment options based 
on our latest technologies,” Rolf Schwind, managing director of Schwind, commented.

For further details, please visit www.eye-tech-solutions.com/en

Face sanitiser spray aims  
to keep germs at bay
Scope Eyecare has launched an antiviral, antifungal and 
antibacterial facial spray, Optase Protect, to help prevent 
the microbes that live on the eyelids and surrounding skin 
from causing infection of the ocular surface as a result of 
people touching their eyes. 

The product can be sprayed directly onto closed eyelids 
twice a day and is intended to be used both by clinicians 
and as a retail product. It contains 99.6% hypochlorous 
acid (a substance the human body produces naturally to 
destroy invading microbes) and is a pH balanced solution, 
so is designed to be gentle on human skin and suitable for 
use by all ages, the company stated. 

Without realising it, studies have found that people 
touch their eyes every 20 minutes, each time risking 
spreading bacteria and viruses through the ocular surface, 
the company added. 

For further details, please visit www.scopeeyecare.com

Swept-source OCT analyser  
receives CE Mark
A new swept-source-based precision OCT analyser, Eyestar 900, has received 
CE approval in Europe, Haag-Streit has announced. 

The technology is able to take precise measurements, as well as topographic 
assessments of the front and back corneal surface and the anterior chamber, 
including the lens. It provides “superior imaging” of all of these structures, the 
firm stated in a press release.

It also includes OCT biometry of the entire eye. “The device is fully-automated 
and enables an efficient, easy-to-delegate workflow,” the company stated.

For further details, please visit www.haag-streit.com/haag-streit-group  
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