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Discovery of eye protein 
opens door to dry AMD drugs

RETINA

ISSUE HIGHLIGHTS

MINERALISED CALCIUM IN TOOTH 
ENAMEL MAY BE LINKED TO 
DRUSEN DEPOSITS

Researchers found that hydroxyapatite, a calcium-rich mineral 
compound, is deposited in dry AMD. (Photos courtesy of Dr Dinusha Rajapaske)

CORNEA
Neurotrophic keratopathy:  
Same diagnostics, different treatments 

CATARACT & REFRACTIVE
Researchers reach for the stars to cure presbyopia 

GLAUCOMA
Sustained-release implant offers long-term  
IOP control, preserved visual function 

PAEDIATRICS
Ultra-widefield imaging adding depth  
to paediatric ophthalmology 

GENE THERAPY
Genetic analysis could predict myopia in children



EYE SURGERY. SWISS MADE .

Faros™

MAKING THE DIFFERENCE  
WITH LEADING INNOVATION

Precision and efficiency in eye surgery 

The Faros surgical platform enables cataract, vitrectomy 
and glaucoma surgery of the highest level while constantly 
remaining comfortable and intuitively operable. The reliable 
flow control makes the surgeon’s work even easier and safer 
than before. In addition, the Faros impresses with versatility, 
innovative technologies, exceptional functionality and ease 
of use.

 → Available as an anterior platform or 
as a combined anterior/posterior platform 

 → Cutting-edge dual-pump system with flow and vacuum 
control with its unique SPEEPMode™ 

 → Proven easyPhaco® technology 

 → Continuous Flow Cutter for traction-free vitreous body 
removal 

Make the difference – with the new Faros:  
www.oertli-instruments.com
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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.
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W
ith Covid-19 top of everyone’s mind, 
Ophthalmology Times Europe® 
continues to keep readers informed 
about the disease and how it may 

affect practices and ophthalmology itself (Europe.
OphthalmologyTimes.com/COVID-19).

Despite the limitations imposed by the coronavirus 
pandemic, ophthalmic research continues, as shown 
within the pages of this month’s issue. Our cornea 
feature section begins with a look at neurotrophic 
keratopathy. Impairment or total absence of corneal 
sensation are the hallmarks of this uncommon 
degenerative disease and, depending on its severity, 
the clinical manifestations can range from punctate 
epitheliopathy and persistent epithelial defects, to 
corneal perforation, says Dr Francisco Figueiredo.

Next, Prof. Gerd U. Auffarth shares how a novel, 
small-aperture ocular IOL, when paired with 
multifocal extended depth-of-field technology, delivers 
excellent extended depth-of-focus at near, far and 
intermediate ranges whilst reducing halo and glare.

We round out the section with an article by Saj H. 
Khan, who explains how it is important to proactively 
consider nighttime dryness as its own separate entity. 

In cataract and refractive surgery, Prof. Susana 
Marcos explains how a visual simulator provides 
patients the experience of vision with multifocal IOLs 
before actual implantation of the device, helping to 
manage patients’ expectations.

Up next, we look at the importance of data 
when planning toric IOL procedures. Dr Noel A. 
Alpins explains that this can be key to optimising 
astigmatism outcomes in patients. He points 
out that outcomes can be improved when the 
planning considers the flattening effect of the 
phacoemulsification incision rather than the 
surgically induced astigmatism vector and uses total 
corneal topographic astigmatism or measured total 
corneal power instead of an estimated value.

In glaucoma, Dr Felipe A. Medeiros tells us 
that structural evaluation with optical coherence 
tomography and functional testing with visual fields 
should be used throughout the disease continuum to 
detect progression.

Dr Gok Ratnarajan advises how endoscopic 
cyclophotocoagulation adds a cumulative advantage 

to minimally invasive glaucoma surgery (MIGS). A 
study found the ICE2 procedure to be more effective 
than stent/phacoemulsification with no added risk.

Dr Inder Paul Singh explains how predictable, 
branded steroids can offer control over surgery. He 
explains that achieving the best surgical outcomes 
means putting as much effort into choosing a 
consistent and predictable postoperative steroid as 
into every other aspect of surgery. 

On the cover of this issue, Dr Dinusha Rajapaske 
discusses work with colleagues at the National 
Eye Institute. The team determined that a protein 
associated with deposition of mineralised calcium 
in tooth enamel may be related to drusen deposits in 
patients with dry age-related macular degeneration 
(AMD). This finding may ultimately prove to be a real 
boon for patients with dry AMD.  

With more retina updates, Dr Emiliano Di Carlo 
and Dr Camilla Simini discuss the increasing 
evidence that subthreshold micropulse laser 
treatment can serve as an additional valuable 
therapeutic option to intravitreal injections.

Ultra-widefield imaging has added a whole new 
dimension to fundus imaging in children, with up 
to 200° of the retina now visible, compared with 
standard fundus photography, which provides 30–50° 
of visibility. Two ultra-widefield imaging systems are 
discussed by Dr Anthony T. Moore. 

In gene therapy, research finds that genetic analysis 
may predict myopia in children, possibly paving 
the way for a personalised medicine approach. 
Successfully predicting risks of myopia in children 
can help clinicians recommend lifestyle changes, 
such as more time outdoors, which can help mitigate 
or prevent the development of myopia.

As we close this issue, Dr Cathleen M. McCabe 
shares how medical missions show how necessity 
is the mother of invention. “When I encounter a 
difficult case and don’t have all the resources I 
normally would, I look at the eye and the problem 
from a new perspective, and can sometimes come 
up with a solution that I can potentially apply to 
my patients,” Dr McCabe says. Mission work in 
developing countries is a reminder of the reality that 
exists outside one’s comfort zone and never fails to 
strengthen surgical skills and test resourcefulness.

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

Ophthalmic research pushes forward
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I
mpairment or total absence of corneal sensation 
are the hallmarks of this uncommon degenerative 
disease and, depending on its severity, the 
clinical manifestations can range from punctate 

epitheliopathy and persistent epithelial defects, to 
corneal perforation.

A specific therapeutic approach is required 
to address the disease presentation, which is 
described by Mackie’s classification of three stages 
of severity. The clinical presentation is always the 
same regardless of the aetiology, said Dr Francisco 
Figueiredo, professor of ophthalmology, Department 
of Ophthalmology, Newcastle University, UK.

Stage I is characterised by epithelial hyperplasia and 
irregularity, haze, punctate keratopathy, superficial 
vascularisation and stromal scarring; stage II by 
a superior epithelial defect usually in the superior 
quadrant, with smooth and rolled edges of the 
defect, and stromal oedema; and stage III by corneal 
ulceration, stromal melting and even perforation.

The causes of the disease are highly variable, 
ranging from genetic, ocular, neurological and 
systemic. Herpes virus, post-surgical trigeminal 
nerve damage, chemical burns and diabetes cause the 
preponderance of cases, according to Dr Figueiredo.

Diagnosis and management
Patients present with nonspecific complaints such 
as dryness, discomfort, photophobia, decreased 
vision and worse symptoms upon awakening that 
are aggravated by environmental factors such as air 
conditioning and personal computers.

Slit-lamp examinations show findings similar to 
dry eye disease, i.e., decreased tear film breakup 
time, superficial punctate keratitis and decreased 
blinking. The clinical picture may progress to slow 
healing of the epithelial defect with smooth and rolled 
edges with or without stromal involvement. 

A diagnosis can be established by testing of corneal 
sensation using corneal esthesiometry in the central 
and peripheral parts of the cornea. Touching the 
cornea with a cotton swab is a qualitative test of 
sensation. 

The most widely used test is the Cochet–Bonnet 
direct contact test. In vivo confocal microscopy can 
provide quantitative and qualitative assessment of the 
corneal nerves and can show mild to total damage of 
the corneal nerves. A neurological examination can 
provide a full assessment of the cranial nerves. 

Management requires grading of the disease stage 
and an array of medical and surgical interventions. 
With stage I disease, Dr Figueiredo advised reviewing 
use of all the topical treatments, and discontinuing 
most of them, particularly the ones with preservatives 
because of potential toxicities that can worsen 
the corneal surface. This may be combined with 
“unpreserved lubricants, i.e., artificial tears and 
ointments, and punctal plugs,” he stated.

In stage II disease, he recommends the same 
approach as in stage I, with the addition of 
prophylactic topical antibiotics; eyelid closure that 
includes tarsorrhaphy, taping, pads or botulinum 
toxin; bandage contact lens; serum eye drops, 
including autologous/allogeneic; and amniotic 
membrane transplantation in some cases.

Stage III disease requires all the factors in stages I 
and II plus topical matrix metalloproteinase inhibitors 
to prevent collagen layer breakdown; tissue adhesives 
plus amniotic membrane plus bandage contact lens 
for small perforations; and surgery such as corneal 
gluing, tectonic lamellar or penetrating keratoplasty 
for larger perforations.

Dr Figueiredo shared the newest treatments: 
> ReGeneraTing Agent, which facilitates recon-
struction of the extracellular matrix that will 

IN SHORT 
  Neurotropic keratopathy is a challenging, 

potentially blinding, disease that is 
responding to recombinant human nerve 
growth factor, corneal neurotisation and 
matrix therapy agents to restore corneal 
sensation and visual acuity.

Neurotrophic keratopathy: Same 
diagnostics, different treatments
New treatment breakthroughs set to restore corneal sensation and vision

By Lynda Charters;

Reviewed by 
Dr Francisco C. 

Figueiredo

Dr Figueiredo



help tissue repair and regen-
eration. Cacicol (Thea Labs), a 
new matrix therapy to promote 
corneal healing, is currently in 
a clinical trial but the results 
are as-yet unpublished. 
> Recombinant human nerve 
growth factor (rhNGF), a topical 
therapy applied six times daily 
for 8 weeks. This is being used 
rather successfully in moderate 
to severe neurotrophic keratop-
athy that has been refractory 
to surgical treatment; the prod-
uct was approved recently in 
the United States and is avail-
able under the name Oxervate 
(Dompé; cenegermin). 
> Direct corneal neurotisa-
tion. This involves transplant-
ing contralateral supraorbital 
and supratrochlear branches 

of the ophthalmic division of 
the trigeminal nerve; indirect 
neurotisation involves using 
sural nerve transplantation 
that connects the contralateral 
branches of the ophthalmic di-
vision of the trigeminal nerve.

Case study
Dr Figueiredo described the case of 
a 24-year-old man who sustained 
severe ocular chemical burns 
bilaterally and underwent a series of 
repeated treatments that provided 
partial healing in the left eye and not 
in the right eye. He began instilling 
Oxervate in the right and after only 8 
weeks was completely healed. 

“rhNGF is promising and has 
shown extremely good results,” he 
commented. 

“Neurotrophic keratopathy is 

a chronic, serious, potentially 
blinding and refractory corneal 
degenerative disease that often poses 
significant treatment challenges, 
especially when complicated by other 
concurrent ocular comorbidities, 
such as exposure keratopathy, dry 
eyes and limbal stem cell deficiency. 
New treatments, such as rhNGF, 
neurotisation and matrix therapy, are 
helpful and have completely changed 
our current treatment protocol,” Dr 
Figueiredo concluded. 
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A 
new small-aperture ocular IOL, IC-8 
(Acufocus), which is CE Marked and 
currently under investigation by the United 
States Food and Drug Administration 

(FDA) employs the pinhole camera effect to correct 
presbyopia. By flattening the defocus curve on both 
the myopic and hyperopic sides, the IOL essentially 
creates a small amount of myopia, thereby extending 
the patient’s depth of focus and eliminating 
visual effects from corneal astigmatism or other 
irregularities. 

This high-technology, one-piece hydrophobic 
acrylic ocular implant comprises an embedded 
opaque annular mask with a central aperture. 
Aligned light rays converge through the 1.36-mm 
central aperture, while peripheral defocused and, 
often, aberrated rays are blocked from disrupting the 
image. As a result, patients experience a continuous 
range of vison from near to far, including the 
increasingly important intermediate range. 

At 1.5- to 7-feet away, the intermediate range 
represents a critical zone of activity for most people. It 
is where we eat most of our meals, do our desk work 
and watch the majority of our large-screen media. It 
is where many people earn their livings, including 
refractive surgeons. 

Originally intended to be paired with a monofocal 
IOL, it has been found that, when paired with a 
multifocal IOL, the IC-8 is better than previous 
alternatives at enhancing visual acuity at 
intermediate distances, and so has the potential to 
benefit this underserved cohort. Likewise, patients 
who have had previous refractive procedures are 
becoming more common. 

As they proliferate, so does our necessity for 
techniques and technologies tailored to support their 
special needs. The IC-8 has shown good outcomes in 
these ‘veteran’ surgical patients. 

Surgeons are only now beginning to appreciate 
the additional benefits made possible by combining 
the small-aperture lens with IOLs that function 
on completely different optical principles. 
Experimentation is ongoing, and this novel strategy 

may ultimately lead us to maximise the full potential 
of the IOL, providing patients with truly satisfying 
customised outcomes.

Lens attributes
LOW-ADD MIOLS  
Low-add multifocal lenses (MIOLs) have been shown 
to improve intermediate visual acuity and offer 
surgeons the ability to further individualise patients’ 
visual outcomes, particularly when mixed with 
another refractive technology. Combining a multifocal 
lens with a different type of lens also can act to 
minimise glare and halo, an intrinsic characteristic of 
MIOL optics. 

It is well known that most types of presbyopia-
correcting IOLs—including multifocal refractive 
and diffractive, and even the newest trifocal 
technology—sacrifice distance vision to some extent 
in order to correct near vision and induce a variable 
amount of dysphotopsias.1 One study of the AcrySof 
ReSTOR +2.50 D IOL (Alcon) found it provided good 
intermediate and functional near vision for patients 
who did not want to accept the higher potential for 
visual disturbances associated with the +3.00 D 
version of the same IOL, but wanted more near vision 
than a monofocal IOL generally provides.2 

Another prospective comparative investigation 
evaluated bilateral cataract surgery using the +3.00 D 
AcrySof IOL or a +4.00 D power of the implant.3 The 
+3.00 D IOL provided superior uncorrected distance 
visual acuity, significantly better uncorrected 
intermediate visual acuity at 40, 50, 60 and 70 cm, 

IN SHORT 
  When paired with multifocal extended 

depth-of-� eld technology, the new, small 
aperture ocular IOL, IC-8, delivers excellent 
extended depth of focus at near, far and 
intermediate ranges whilst reducing halo 
and glare.

Prof. Auffarth

By Prof. Gerd U. 
Au� arth

Paired with multifocal IOL, depth of focus is extended, halo and glare reduced

How pinhole camera effect in small-
aperture implant corrects presbyopia
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and functional reading acuity at 38.9 cm. 
Eyes with the +3.00 D IOL had better 
intermediate vision than those with the 
+4.00 D model without compromising 
distance and near visual acuity.

MF EXTENDED DEPTH OF FOCUS
The Lentis Mplus LS-313 MF20 (Teleon; 
available in Europe but not in the US) 
is a foldable, one-piece, aspherical 
multifocal posterior chamber IOL that 
extends a patient’s depth of focus. Its 
refractive rotationally asymmetric design 
helps minimise the loss of light to below 
approximately 7%, thereby improving 
contrast and retinal image quality. 

An evaluation of the implant, with 
+2.00 D of near add compared with +3.00 
D, found superior visual outcomes from 
far distance to a near of about 25 cm with 
the latter lens. The +2.00 D demonstrated 
excellent visual results from far distance to 
an intermediate distance of about 50 cm.4

Anchor with small-aperture 
approach
Unlike the aforementioned multifocal 
implants, the IC-8 IOL functions due to the 
pinhole effect: by reducing scattered light 
and permitting only parallel rays to reach 
the macula, depth of focus is extended and 
visual disturbances such as glare and halo 

are reduced. Small-aperture technology 
can even overcome problems with corneal 
asphericity and irregularities. Astigmatism 
up to 1.50 D can be corrected with the lens 
alone.5

Typically, the IC-8 IOL is implanted in the 
non-dominant eye, with a monofocal lens in 
the contralateral eye. To enhance acuity, the 
small-aperture IOL can be paired with other 
technologies, such a multifocal, a low-add 
multifocal or even a trifocal lens. There are 
many combinations to consider, with the 
basic idea being that using different types 
of implants can enhance the sharpness of 
vision at near, intermediate and distance, 
and minimise the side effects of the 
competing technologies.

Small-aperture plus EDOF 
technology
The ongoing prospective, multicentre 
Mosiac study was undertaken to evaluate 
visual outcomes from the combination of 
the IC-8 IOL and the Lentis LS-313 MF-20.6 
Our group presented 5-month follow-up data 
on 13 patients with bilateral implantation of 
the IC-8 IOL with the Lentis LS-313 MF-20 
with +2.00 D of near add. We looked at 
parameters including:

> Uncorrected and corrected (binocu-
lar) far, intermediate and near visual 
acuity;

> Defocus curves;
> Salzburg Reading Desk; and
> Photic phenomena (halo and glare 
simulator).

Included were the 26 eyes of 13 patients 
with cataracts whose average age was 
68.5±10.8 years. The targeted refraction for 
the IC-8 IOL eyes was –0.43±0.18 D with an 
achieved refraction of 0.42±0.41 D. 

The achieved refraction was within ±0.50 
D 62% of the time. The targeted refraction 
for the MF-20 eyes was –0.15±0.16 D and 
the achieved refraction was –0.33±0.42 D. 
The achieved refraction was within ±0.50 D 
85% of the time.

We found that patients had excellent 
binocular visual acuity at far and 
intermediate distances, as well as functional 
vision at near. Furthermore, they had 
functional reading acuity at near and 
intermediate distances, and there was 
a comparatively low incidence of photic 
phenomena (see Figures 1 and 2).

The combination of the small-aperture 
implant with a low-add multifocal lens like 
the Lentis LS-313 MF-20 is a good treatment 
option for patients who are motivated to 
achieve spectacle independence.

Implications and conclusion
Multifocal lens designs can exhibit 
pronounced peaks and troughs, but the 
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(FIGURE 1)   Defocus curve (binocular distance-corrected). (Chart courtesy of Prof. Auffarth)
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IC-8 IOL provides uninterrupted functional 
vision over 3.00 D of defocus.7 The small-
aperture principle has the ability to produce 
a high-quality full range of vision without 
blurry zones, and it is more forgiving of 
refractive error misses or surprises. 

The implant has been shown to provide 
good visual outcomes in post-LASIK and 
post-RK eyes8, making it an attractive 
option for patients who previously could 
not find an appropriate presbyopia-
correcting IOL. Likewise, patients with 
corneal irregularities can benefit from the 
technology’s ability to reduce aberrations. 

When paired with multifocal extended 
depth-of-focus (EDOF) technology, the IC-8 
delivers excellent EDOF at near, far and 
intermediate ranges whilst reducing halo 
and glare. It can enhance the physician’s 
ability to customise successful visual 
outcomes for each patient, even for those 
who have undergone previous refractive 
surgeries. Based on the simple, proven and 
ancient understanding of the pinhole’s effect 

on light ray alignment, this IOL is a versatile 
tool to help cataract patients achieve their 
paramount postoperative visual goals.
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photic phenomena. 
(Photos courtesy of Prof. Auffarth)
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A
wareness of the high incidence, impact on 
daily life and challenges of treating dry eye 
disease (DED) has increased in recent decades. 
Significant progress towards achieving 

consistency in understanding the fundamental causes 
of the condition, systematic diagnosis strategies and 
stepwise treatment approaches have undoubtedly come 
from the two landmark Tear Film and Ocular Surface 
Society (TFOS) Dry Eye Workshop—DEWS I and II—
reports.1,2 However, with such strength of guidance, it is 
also easier for some surgeons to adopt a generic blanket 
approach, resulting in less well focused history-taking 
and the more subtle clinical findings receiving too little 
attention.

The robustness of the fundamental recommended 
treatment steps means the majority of patients are still 
likely to experience significant benefit, often accepting 
the improved but residual symptoms as inevitable. 
However, this is not the same as providing the most 
comprehensive and appropriate care.

Some DED patients will experience worsening of 
symptoms overnight or on waking, even with effective 
warm compresses, lid massage/cleaning, preservative-
free lubricants and oral omega-3 supplements. It may be 
that this is an unavoidable component of their dry eye 
condition, but it is imperative to proactively consider 
nighttime dryness as a separate entity.

Ophthalmologists should differentiate between 
worsening of dry eyes later in the day, typically 
associated with visual concentration tasks, and 
worsening of symptoms once the patient has gone 
to sleep and awakes in the morning. The former is 
common in all dry eye patients, whilst the latter is more 
commonly related to night dryness.

At night, body temperature drops, metabolism slows3, 
tear production lessens and active blinking stops, 
which can result in fewer nutrients reaching the ocular 
surface. Most young healthy patients will cope with 
this, but those with existing DED or older patients have 
less reserve to tolerate that same drop, thus resulting in 
increased symptoms.

In patients with inferior localised, linear corneal± 
conjunctival staining despite compliance with 
treatment, it is important to consider two key elements. 
In those with significant, poorly controlled lid margin 
inflammation, this staining may be the result of 
direct-contact toxicity from the lower lid margin to the 

ocular surface. However, the possibility of nocturnal 
lagophthalmos is something that must be proactively 
considered and evidence of it specifically looked for.

Although more severe lagophthalmos may require 
surgical intervention, most patients will not need this. 
Simple exercises to encourage active, firm blinking and 
massage of the upper lid to enhance closure can very 
quickly show subjective and objective improvements.

The use of tape to keep the lids closed at night can be 
effective, but is often not practical in older populations, 
who are more likely to need to get up during the night. It 
is with these patients that the use of ointments at night 
can tip the balance of control back in our favour. 

Ointments are thick and viscous, providing prolonged 
dwell times in the eye, coating the ocular surface and 
aiding the lids to ‘stick’ together. However, this same 
quality can also create problems if the wrong substances 
are kept in contact with an already compromised ocular 
surface for extended periods.

The need to choose a preservative-free option is 
obvious. Most ointments are paraffin-based, which 
provides effective lubrication with a very low risk of 
adverse reactions. Some may contain lanolin,4 which 
is believed to aid aqueous absorption and reduce 
evaporation but is also a potential allergen. 

Phosphate must be avoided, since the risk of 
calcification would be even greater with the prolonged 
contact time of an ointment,5 whilst the addition 
of vitamin A, a natural component of the tear film 
important for mucosal and goblet cell health, is likely to 
aid recovery of the compromised ocular surface.6

I always reiterate to patients the importance of a 
consistent and effective lid hygiene regime, specifically 
in the context of using an ointment, to minimise the 
risk of build-up of deposits on these compromised lid 
margins and thus further optimise long-term success 
and tolerance.

Time to think about nighttime dry eye
Worsening of dry eye symptoms during daytime differs from true night dryness

By Mr Saj H. Khan

For the article references, go to Europe.
OphthalmologyTimes.com/DED/NightTimeDryEye
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S
imultaneous Vision (SimVisGekko, 
2EyesVision) is a visual simulator that 
provides patients with the experience of 
vision with multifocal intraocular lenses 

(mIOLs) before actual implantation, helping to 
manage patients’ expectations. 

This innovation arose out of the scaling down 
of technologies that originated in astronomy, 
such as adaptive optics, into a system useful to 
ophthalmologists for prescribing correction for 
presbyopia and simulating multifocal lenses, 
according to Prof. Susana Marcos, a research 
professor at the Instituto de Optica Daza de Valdés, 
Consejo Superior de Investigaciones Científicas, 
Madrid, Spain.

Despite the availability of mIOLs, she pointed 
out that only 7% of patients opt for this correction 
modality after cataract surgery. Prof. Marcos said 
she believes that the key may be the difficulty 
explaining multifocality to patients. 

In addition, it is difficult for patients to make a 
decision about mIOL implantation if they cannot 
visualise what their vision will be preoperatively, 
a scenario that leaves them with a great deal of 
uncertainty about both their expectations and the 
actual surgical results. 

A solution to this may be use of the mobile 
SimVisGekko, which would ease their decision-
making process. 

“Visual simulators will help to sell more 
premium lenses and screen out prospective 
unhappy patients,” Prof. Marcos explained. 
“This technology would be valuable for patients, 
clinicians and IOL manufacturers.”

The device provides practical utility in the clinic, 
in that it improves patient satisfaction, facilitates 
comparison of corrective solutions and saves time 
by providing an easy explanation of multifocality. 

It also provides business advantages by reducing 
patient complaints and refunds, provides a 
competitive advantage to doctors who adopt the 
device early, and increases the number of mIOL 
prescriptions. 

SimVisGekko is wearable, binocular, see-through 
and provides a 20° field of view. Additionally, it is 
programmable on a tablet and simulates multifocal 
and extended-depth-of-focus corrections, and 
provides monovision or modified monovision 
correction. “This facilitates testing a range of 
preoperative corrections,” Prof. Marcos pointed out. 

How the technology works
The device contains optotunable lenses. Using a 
custom high-speed electronic driver, the lenses can 
change focus rapidly by a process called temporal 
multiplexing. 

“With periodic variations of the optical power 
at high speed, above 50 Hertz, static appearance 
of multifocal retinal images are provided by 
mapping spatial distribution in a lens into temporal 
distribution in the optotunable lens,” Prof. Marcos 
described.

Prof. Marcos demonstrated this in a trifocal 
FineVision IOL. The map in the IOL is defined with 
a set of coefficients; the data show how much time 
the lens spends at the different power additions. 

Researchers reach for the stars in 
presbyopia treatment with simulator
Innovation lets patients ‘test’ anticipated postop vision results prior to surgery

By Lynda Charters; 

Reviewed by Prof. 
Susana Marcos

Prof. Marcos

  A visual simulator can provide patients 
with the experience of vision with 
multifocal intraocular lenses before 
actual implantation, helping to manage 
patients’ expectations.

IN SHORT 

‘Visual simulators will help to 
sell more premium lenses and 
screen out prospective unhappy 
patients.’

– Prof. Susana Marcos



With a trifocal lens, the coefficients are 
at three different foci. This process can 
be performed with different coefficients 
and simulate extended-depth-of-
focus lens types and different energy 
distributions.

“We also control for dynamic effects 
in the lens so that we can really map 
the true focus performance of the lens,” 
she said. 

A comparison of the performance 
of an actual commercial IOL with the 
simulation showed how well the images 
of the two matched.

Practical application
When the SimVisGekko was taken 
into the clinic, it performed well. Prof. 
Marcos said researchers have found that 
the device replicates mIOLs. 

“We performed the test with a trifocal 
IOL in the SimVis preoperatively, and 
the patient was ultimately implanted 
with the lens,” she said. 

“We found that, in patients with 
clear lenses and those with cataracts, 
the preoperative (with SimVis) and 
postoperative (with the implanted 
mIOL) defocus curves matched. In the 
presence of a cataract, there is a shift 
down because of the light distribution 
caused by the cataract, but the shape 
of the defocus focus curve is well 
captured.”

Multiple uses
This technology is also useful for 
patients opting for multifocal contact 
lenses. An excellent replication of the 
contact lens performance on the eye 
was achieved with the SimVisGekko 
simulation for different lens designs 
with different power additions.

The device was also tested using 
different natural images at far and near 

distances under conditions during the 
day and at night. 

When tested in a patient with, for 
example, corrected binocular far 
vision, the scores at the far distance 
were high and the scores for near were 
low. When bilateral bifocal correction 
was provided, the far vision decreased 
slightly and the near vision improved. 
This also can be applied to monovision 
and modified monovision. 

Prof. Marcos noted that, when the 
patient is tested with different corrective 
options, surgery can proceed with 
much more certainty regarding the 
postoperative vision. 

The physician can choose the desired 
lenses and control the test on an iPad. 
The management of the mobile device 
allows connection of every iPad to 
the cloud, remote management of 
the devices, security management, 
remote app updates, monitoring and 
tracking, and remote troubleshooting. In 
addition, when new IOL designs become 
available, the software is updated. 

“This technology provides a powerful 
back-end,” she explained. “Over and 
above monitoring the use of the SimVis, 
we can monitor different patient 
lens preferences, the rates of actual 
implantations of those IOLs, and the 
conversion rate to multifocality.”

Prof. Marcos explained that the 
information is useful and is enabled by 
the fact that the preoperative clinical 
testing can be performed before surgery.

Conclusion
Prof. Marcos concluded that she believes 
that SimVisGekko represents a new 
paradigm in presbyopia correction: 
it provides patient education, aids in 
lens selection, reduces uncertainty 
preoperatively, allows for virtual clinical 
trials and testing of multiple lenses, 
and provides large data sets of patient 
preferences and usage.

‘This technology 
provides a powerful 
back-end.’

– Prof. Susana Marcos

europe.ophthalmologytimes.com
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O
utcomes of toric IOL surgery can be improved 
when the planning considers the flattening 
effect (FE) of the phacoemulsification 
incision rather than the surgically induced 

astigmatism vector (SIA) and uses total corneal 
topographic astigmatism (CorT Total) or measured 
total corneal power (TCP) instead of an estimated 
value, according to Dr Noel A. Alpins, medical 
director, NewVision Clinics, and clinical professor of 
ophthalmology, Melbourne University, Australia.

“The incisional FE is more accurate than the SIA, 
and CorT Total or measured TCP is more accurate 
than estimated total keratometry values,” said 
Dr Alpins. He explained that the FE of the phaco 
incision, calculated from the analysis of previous 
surgeries, should be used rather than the SIA as the 
FE represents the astigmatic reduction effect at the 
site of the incision. In contrast, the SIA is composed 
of a flattening/steepening component, which is the 
effect in the direction of the incision, as well as a torque 
component, which rotates the astigmatism but does not 
reduce the astigmatism. “When there is any amount 
of SIA that is off-axis from the incision, the SIA is an 
overstatement of the amount of change occurring at 
the incision site,” Dr Alpins said.

Research showing how SIA can vary considerably 
depending on various factors also highlights 
the potential pitfalls of using a manufacturer-
recommended SIA of 0.10 D as a default value for toric 
IOL power calculations. For example, the astigmatically 
active incision is most active when operating on the 
steep meridian and more astigmatically neutral when 
operating on the flat meridian.1 Also, it has been shown 
that the magnitude of the SIA varies depending on the 
amount of astigmatism present, increasing by 0.37 D 
for every 1 D increase in astigmatism.2 

Citing results from his own study analysing data 
from 1,300 eyes of 650 patients, Dr Alpins showed that 
the FE of his 2.2-mm incision differed significantly 
between right and left eyes, and was three times 
greater than a manufacturer’s recommended SIA value 
of 0.10 D for incisions ≤2.50 mm. The study found that 
the SIA averaged 0.64 D and the mean FE was ~0.3 D.1

Measuring astigmatism 
CorT Total is a vectorially calculated parameter derived 
from an average over a wide annular region on the 

cornea that incorporates anterior and posterior corneal 
astigmatism, and corresponds better in magnitude and 
orientation to the refractive cylinder than simulated 
K (Sim K), manual keratometry and autokeratometry, 
regardless of corneal regularity. 

“The simulated keratometry value displayed by 
corneal topography maps is derived from data within a 
narrow 3.0-mm zone, which can have some variability 
when there is irregularity,” Dr Alpins said. “CorT Total 
is derived from a wider region. Using data from all of 
the rings and taking a vectorial average washes out 
the error introduced by irregularity in any one ring, so 
variability is low.” 

Dr Alpins et al. recently reported that CorT Total is a 
reliable measure that corresponded with the manifest 
refractive cylinder as well as the total corneal power 
measures from two Scheimpflug tomographers and 
better than those of a third.3

Online calculators
Members of the International Society of Refractive 
Surgery have free online access (www.isrs.org) to a 
series of calculators for astigmatism analysis, vector 
planning and toric IOL calculations. The calculators 
include the ASSORT Group Analysis Calculator, which 
uses the Alpins Method to generate group analyses and 
the standard Journal of Refractive Surgery graphs. It has 
options for analysing changes in refractive cylinder 
and corneal astigmatism, and outcomes of toric IOL 
implantation. The ASSORT Toric IOL calculator is 
another feature. Its inputs include anterior corneal 
power or CorT anterior and either CorT Total or TCP 
from a tomographer, and it generates the expected 
refractive outcomes for any available toric implant 
using different combinations of sphere and cylinder so 
that surgeons can select a lens that is predicted to result 
in a  spherocylinder that is closest to 0.

Appropriate data for toric IOL surgery
Information can help physicians optimise astigmatism outcomes in patients

By Cheryl 
Guttman Krader; 

Reviewed by 
Dr Noel A. Alpins

Dr Alpins
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Sustained-release implant reduces 
IOP in two ophthalmic indications 
Bimatoprost SR represents a paradigm shift in glaucoma treatment

By Lynda Charters;

Reviewed by 
Dr Felipe Medeiros W

it h the United States Food and Drug 
Administration (FDA) approval earlier 
this year of a new drug application (NDA) 
for the bimatoprost implant Durysta 

(Allergan) 10 µg for intracameral administration, 
the product becomes the first intracameral, 
biodegradable, sustained-release (SR) implant 
indicated to reduce IOP in patients with open-angle 
glaucoma (OAG) or ocular hypertension (OHT), 
according to the company.

Leading up to this approval, the implant met the 
primary endpoint of the ARTEMIS Phase III study. It 
lowered IOP by about 30% and was found to be non-
inferior to timolol for reducing IOP for 12 weeks. 

In extended follow-up, more than three-quarters 
of eyes did not require additional treatment for 1 year 
following three administrations of the drug.

In the studies, patients were randomly assigned to 
treatment with 10- or 15-µg bimatoprost SR versus 
timolol. Eyes randomly assigned to bimatoprost SR 
received implants every 4 months, for a total of three 
implants of the drug over the course of 1 year. 

“Eighty percent of the eyes that received the three 
implants of bimatoprost SR had sustained IOP control 
for 1 year, without the need for additional treatment,” 
said Dr Felipe Medeiros, distinguished professor of 
ophthalmology and the Joseph Wadsworth Endowed 
Chair, Duke University, Durham, North Carolina, US. 

“We currently believe that the higher concentration 
of the drug achieved at the target tissues, such as the 
ciliary body, may lead to greater expression of matrix 
metalloproteinases and more extensive extracellular 
tissue remodelling, potentially explaining the long-
term effects in reducing IOP,” he said.

In addition, visual field data indicated that the eyes 
treated with the 10-µg dose of bimatoprost SR had less 
glaucomatous progression of the visual fields over 
time. 

“We observed a significant difference at the 1-year 
follow-up examination compared with timolol,” Dr 
Medeiros added. 

Specifically, at the 1-year time point, the eyes 
treated with timolol had significantly faster 

progression in the visual fields with a change in the 
mean deviation of –0.80 decibel per year, he noted.

The implant was found to be safe. Most adverse 
effects were associated with the preparatory 
procedure for the administration of the implant. 

Some patients reported a burning sensation and 
redness that were mostly present within 2 days 
after administration, most likely due to the topical 
application of betadine. After 2 days, the most 
common side effect was conjunctival hyperaemia.

A concern was the effect the implant in the anterior 
chamber may have on corneal endothelial cells. 

“When bimatoprost SR was administered three 
times in 4-month intervals, we observed that there 
was on average about a 5–6% loss of endothelial 
cells after 20 months of follow-up, but no measurable 
difference in the corneal thickness,” Dr Medeiros 
explained. 

Dr Medeiros added that there are multiple ongoing 
clinical trials to evaluate other dosing schemes. 
“Bimatoprost SR is the first sustained-release 
treatment for glaucoma and, for the first time, we are 
beginning to move away from dependence on drops, 
although they will still be needed,” he said. 

He noted that this route of administration addresses 
patients’ lack of adherence to eye drop treatment. 
Non-adherence can be associated with multiple 
factors, such as patient forgetfulness, side effects from 
medications and coexisting diseases impairing self-
administration.

“Bimatoprost SR represents a transformative 
treatment by providing more sustained control 
of IOP, potentially minimising side effects from 
topical medications,” he concluded. “This is likely to 
translate into better preservation of visual function, 
which is the ultimate goal of glaucoma treatment.”

Dr Medeiros

FELIPE MEDEIROS, MD, PHD
E: xelipe.medeiros@duke.edu
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Carl-Zeiss Meditec, Galimedix and Stealth Biotherapeutics.
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Endoscopic cyclophotocoagulation 
adds cumulative advantage to MIGS
Lower IOP achieved risk-free by combining ECP with iStent and phaco

By Dr Gok 
Ratnarajan M

inimally invasive glaucoma surgery 
(MIGS) has changed the way we 
approach the management of glaucoma. 
MIGS offers the glaucoma surgeon safe 

and effective surgical options that have lowered 
the threshold for surgery, which was traditionally 
reserved for advanced or rapidly progressive disease. 

The mindset of the glaucoma surgeon now has to 
evolve as well. Surgeons and patients should work 
together to take control of this blinding disease and 
no longer be a passenger. 

This approach, often termed ‘interventional 
glaucoma’, requires the surgeon and patient to take 
an active rather than passive role in the management 
of glaucoma. Ocular surface disease, side effects 
of topical treatment and non-adherence should be 
addressed at every clinic visit to see whether more 
effective treatments can be offered.

Cumulative benefit
We are now entering the era of combination MIGS 
and exploring how to maximise the cumulative 
effects of these surgeries whilst maintaining 
the excellent safety profile that is its foundation. 
Synergistic approaches to lowering intraocular 
pressure (IOP) are not novel; they h ave been used in 
topical treatment for many years, such as combining 
beta blockers to target inflow and prostaglandins to 
improve outflow.

The iStent (Glaukos Corporation) reduces IOP 
when used alone or during cataract surgery. This 
ab interno stent bypasses the trabecular meshwork, 
improving the eye’s ability to drain aqueous into the 
Schlemm’s canal. The device is safe and effective 
for patients with mild-to-moderate open-angle 
glaucoma.1-3 

When implanted during cataract surgery, the 
implant adds to the potential IOP-lowering effect 
of phacoemulsification, which may reduce IOP to a 
small degree in open-angle disease and to a greater 
extent in primary angle-closure glaucoma.4-7   

I have always been pleased with the reduction in 
IOP after iStent and phacoemulsification. I wondered 

whether adding endoscopic cyclophotocoagulation 
(ECP; BVI Medical) would enable me to achieve an 
even lower IOP postoperation. This could result in 
more of my patients’ glaucoma being controlled, as 
well as reducing the risk of them requiring filtering 
surgery in the future. 

ECP safely and predictably decreases aqueous 
production through targeted ablation of the ciliary 
processes, thus lowering IOP.8-12 It is appropriate for 
the vast majority of patients, but it is contraindicated 
for underlying macular pathology such as macular 
oedema or a history of uveitis. 

We recently completed a study that has been 
published in the British Journal of Ophthalmology 
comparing the outcomes for patients undergoing 
phacoemulsification with two iStents versus 
phacoemulsification with two iStents and ECP (ICE2 
procedure).13 The longitudinal retrospective study 
took place over 12 months, with 63 eyes receiving 
the ICE2 procedure and 46 eyes receiving treatment 
without ECP. 

We evaluated IOP, best-corrected visual acuity 
(BCVA) and number of medications at baseline, with 
follow-up at 1 and 5 weeks, and 3, 6 and 12 months. 
The primary outcome was IOP reduction at 12 
months. The results were as follows:

> For the primary outcome of IOP reduction at 
12 months, patients in the ICE2 group fared 
better. IOP decreased by 35% from medi-
cated baseline, compared with 21% for iStent/
phacoemulsification. Although the ICE2 group 
had higher IOPs at baseline, their final IOPs 
were lower (approximately 13 mmHg versus 
14 mmHg).

IN SHORT 
  A study found that the ICE2 procedure 

was more effective than iStent/
phacoemulsi� cation with no added risk. 
Safety was excellent in both groups.

Dr Ratnarajan

glaucoma



> Both surgeries had a very similar 
safety profile. At week 1, the ICE2 
eyes and the iStent/phacoemulsifi-
cation eyes all looked very quiet. We 
found no added risk to the combined 
procedure, and there was no delay in 
patients’ postoperative visual recov-
ery in the ICE2 group.

> Both groups had a similar reduction 
in medication at 12 months and simi-
lar final BCVA.
> ECP added about 5 minutes to 
surgery.

Conclusions
In essence, the ICE2 procedure was more 
effective than iStent/phacoemulsification, 
with no added risk. Safety was excellent in 
both groups. 

After seeing the promising safety and 
efficacy of ICE2 at 1 year follow-up, I 
will continue to use this surgery for the 
appropriate patients moving forward. 
When we can get pressures down to 13, we 
know that a large proportion of patients’ 
glaucoma will not progress. 

More studies are needed, ideally in 
the form of randomised trials. We need 
to establish whether the effect of ICE2 is 
sustained at 3 and 5 years. 

We have already started studies that 
will assess the patients’ ocular surface and 
quality of life after MIGS, including ICE2. 
IOP control and disease control is the most 
important aspect of treatment, but the eye 
comfort and quality of life of our patients 
should not be overlooked.
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(FIGURE 1)   The most common approach to access the ciliary processes in combined 
cataract and ECP is the ‘over the PCIOL’ technique. This facilitates scleral depression, 
which offers more complete photocoagulation.

(FIGURE 2)   Endoscopic view of the 
ciliary processes during ECP. The 
treatment end points are shrinkage and 
whitening of the tissue. (Images courtesy 
of BVI)
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W
e do so much to standardise surgery and 
minimise variability. To produce reliably 
positive outcomes, we focus first on the 
preoperative assessment and biometry, 

and then on using surgical tools and techniques that 
help us achieve micron-level precision. We optimise the 
ocular surface before surgery and refine our minimally 
invasive surgical techniques to improve recovery.

After surgery, we need to apply the same control-
focused mindset in prescribing a steroid. Enough 
variability in generic steroids exists to potentially affect 
healing and intraocular pressure (IOP), challenge 
compliance and even erode patient satisfaction in the 
month following surgery. We cannot let this happen to 
our patients, diminishing all our careful work. 

No time for generics
To me, it is certainly not worth taking a chance 
with a generic steroid after surgery. Older generic 
drug formulations only needed to match the active 
ingredient of an original innovator or branded drug 
and did not have to demonstrate equivalence. This 
included corticosteroids such as prednisolone acetate.1,2 

Today, manufacturers of generic drops must prove 
80% bioequivalence to their branded equivalent, 
matching the active molecule while free to differ 
significantly in where they outsource the vehicle, 
inactive ingredients, and bottle make and construction. 

When good manufacturing processes are followed, 
the differences between branded and generic 
medications are minimal in ophthalmic solutions, 
where all of the active and inactive ingredients are 
dissolved. However, the common generic ophthalmic 
corticosteroids used today are formulated as 
suspensions and not solutions or emulsions. 

Branded drugs rely on advanced vehicles that 
improve their therapeutic properties. It is almost 
impossible to accurately duplicate these important 
vehicles as they rely heavily on certain milling and 
other manufacturing processes that affect the particle 
size, coating, mixing and other vehicle characteristics.

A different vehicle and variation in the 
manufacturing process can cause several problems. 

The active molecule can settle in the new vehicle, so 
patients do not get the desired effect unless they shake 
the bottle, which has poor compliance. 

In addition, differing pH levels can affect absorption. 
Buffering agents can be inadequate. The ocular surface 
problems and other side effects of benzalkonium 
chloride (BAK) preservative can be greater because 
some generics may use higher concentrations of BAK 
than the branded alternative.

In short, a drop’s efficacy, safety and tolerance are 
affected by the vehicle and other inactive ingredients. 
This relationship can be used to our advantage, such as 
when brimonidine tartrate 0.1% (Alphagan P, Allergan) 
was developed by changing the inactive ingredients in 
the brimonidine tartrate 0.2% drop. The preservative 
was changed, thereby increasing the pH, giving us 
half the concentration of active medication with the 
same efficacy and fewer side effects. In addition, 
the concentration of bromfenac (Prolensa, Bausch 
+ Lomb) was changed from 0.09% to 0.07% while 
maintaining efficacy by changing the pH of the vehicle. 

With generics, however, we do not consistently 
know how and from whom the manufacturer sources 
the inactive ingredients. There is no oversight of the 
bottle’s contents, so it is no surprise that efficacy  and 
tolerability can vary. 

It should be noted that, in many cases, little or 
no savings exist in purchasing a generic steroid 
drop. Many generics are similar in price to branded 
counterparts, and manufacturers of new branded 
drugs often offer discounts. Even if there are small 
savings, is it worth the risk? We try to educate patients 
so that they can answer this question for themselves. 
Essentially, we place value on everything we purchase, 
so providing patients with this knowledge is crucial for 
an informed decision to be made. 

  Steroid selection for postoperative 
recovery is important and should not be left 
to chance by using generic options.

IN SHORT 

Drop generics: Predictable, branded 
steroids offer control over surgery
Variability in generic drops’ efficacy and tolerability could affect healing and IOP

By Dr Inder 
Paul Singh

Dr Singh
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Avoiding pressure spikes
In addition to sticking to the predictability 
of branded drops, it is important to factor 
IOP control into steroid selection. I routinely 
perform not only cataract surgery, but also 
almost every type of glaucoma procedure. 

I am concerned about pressure spikes in 
patients with glaucoma who undergo any 
kind of eye surgery, but am most worried 
when they have surgery that does not address 
glaucoma. For example, in cataract surgery 
without a concomitant minimally invasive 
glaucoma surgery (MIGS), patients can get 
significant pressure spikes postoperatively. 

Many years ago, a study by Armaly 
showed a significant rise in pressure in 95% 
of primary open-angle glaucoma (POAG) 
patients treated with steroids.3 Half of POAG 
patients had an IOP >40 mmHg at 2 weeks. 

I have seen pressure rise within the 
first week in glaucoma patients on certain 
steroids, such as difluprednate (Durezol, 
Novartis), an emulsion. We also know that 
almost all low-tension glaucoma patients are 
steroid responders. We always need to be 
aware of this risk.3 

Loteprednol is a molecule used to 
minimise the risk. I have long used 
loteprednol for cataract surgery with or 
without MIGS, trabeculectomy, canaloplasty, 
XEN (Allergan), Hydrus (Ivantis) and 
other MIGS procedures because I am very 
comfortable with both its efficacy and its 
comparatively low risk for pressure spikes. 

There used to be a misconception that, 
because loteprednol did not cause the same 
rate of pressure spikes as prednisolone, it was 
not as powerful as other steroids. This is not 
the case. It delivers the necessary efficacy 
with lower risk to IOP.4-6

After years of using loteprednol 
postoperatively, I was very comfortable 
trying a new formulation comprising 
loteprednol nanoparticles with a mucus-
penetrating surface coating (Inveltys, 
Kala Pharmaceuticals). This ophthalmic 
suspension offers better penetration of 
the mucin layer and cornea as well as less 
elimination with tears. The vehicle keeps 
the nanoparticles with their proprietary 
coating equally distributed in solution, 
helping to ensure that patients get the 
amount of medication they need.

The drop’s improved bioavailability of 

active medication in the anterior chamber 
makes it possible to get the same results 
with BID dosing I had with other suspension 
steroid formulations with QID dosing. This 
can lead to improved compliance. 

As a glaucoma specialist, I always deal 
with eye-drop compliance problems, from 
physical limitations to forgetfulness to ocular 
surface discomfort. Any time I can decrease 
the number of medications, I do. BID dosing 
is simpler, so there is less room for patient 
confusion and compliance errors. 

Patients also appreciate the convenience. 
We asked our patients, 3 months after 
cataract surgery when everything is healed, 
if any factor negatively affects their happiness 
with this experience. Taking so many drops 
every day post-surgery came top. Now, fewer 
drops are needed. And there is no tapering—
just BID dosing until the bottle runs out. 

This makes the regimen less confusing, 
and it is an especially welcome change 
when patients have the fellow eye done 
and can follow the same schedule for both 
eyes. In fact, simplifying the regimen to BID 
dosing has saved us 2–3 minutes of staff 
time normally spent verifying the tapering 
medications for the first eye and educating 
patients about the dosing schedule, which, in 
turn, has improved office flow in general. 

Branded versus generic
Last year, I saw a patient who had used 
generic prednisolone acetate after cataract 
surgery. She was happy at 1 week with 
20/25 vision, but unhappy at 2 weeks with 
20/60 vision. Prednisolone was reducing 
inflammation, but the formulation was 
aggravating the ocular surface and affecting 
her vision (Figure 1). Inveltys had just been 
released, so I prescribed it after operating 
on her second eye 2 weeks later. She was 
20/20 and happy at 1 week, and the ocular 
surface looked much better compared to the 
prednisolone acetate eye. It is not a direct 
comparison—these drops have two different 
active molecules—but illustrates just how 
destructive the generic vehicle can be. 

The detrimental effects of some generic 
formulations are not always so pronounced, 
but the possibility is there. Careful selection 
of a branded steroid gives an approach that 
works clinically, improves compliance 
(which can make our patients happier) and 

saves us time—all while delivering reliable 
control over recovery. And, when significant 
pharmacological advances occur, we are not 
limited to older generic options.
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(FIGURE 1)   Use of a generic prednisolone 
after cataract surgery aggravated the patient’s 
ocular surface, evidenced by significant 
corneal staining. The patient, who was on 
generic prednisolone acetate QID after 
surgery and at 1-week postop, complained of 
fluctuating vision, FB sensation and glare. This 
is why going to a BID drop with a good vehicle 
is important.  (Photo courtesy of Dr Singh)
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Tooth protein found in the eye could 
be therapeutic target for dry AMD
Mineralised calcium in tooth enamel may be linked to drusen deposits

By Lynda Charters; 

Reviewed by 
Dr Dinusha Rajapakse I

nvestigators at the National Eye Institute (NEI) 
have determined that a protein associated with 
deposition of mineralised calcium in tooth enamel 
may be related to drusen deposits in patients with 

dry age-related macular degeneration (AMD).
“The protein is amelotin, which seems to be 

specific to dry AMD, and may potentially prove 
to be a therapeutic target in the disease,” said Dr 
Dinusha Rajapakse, the first author of the study and 
a visiting research fellow at the NEI, in Bethesda, 
Maryland, United States, working in the laboratory 
of Dr Graeme Wistow, chief of the NEI Section on 
Molecular Structure and Functional Genomics and 
senior investigator of the study (Transl. Res. 2020; doi: 
10.1016/j.trsl.2020.02.007). Dry AMD, unlike wet AMD, 
currently has no available treatment.

The study found that hydroxyapatite, a calcium-rich 
mineral compound found in bone and tooth enamel, 
and previously associated with AMD progression, is 
deposited in dry AMD. Small hydroxyapatite spherules 
filled with cholesterol were identified in drusen from 
patients with dry AMD. 

Investigators starved retinal pigment epithelium 
(RPE) cells of serum for 9 days and saw formation of 
amelotin deposits. They reported that amelotin “was 

strongly upregulated after extended starvation and is 
responsible for the mineralisation of [hydroxyapatite] 
in our cell culture model. Blocking this pathway in 
the RPE cell line also blocked the production of these 
drusen-like deposits.”

The team also examined human cadaver eyes with 
dry AMD, wet AMD or no AMD. Amelotin was only 
found in eyes with dry AMD, primarily in soft drusen 
with large deposits of hydroxyapatite.

“Finding this tooth-specific protein in the eye—the 
protein that is linked to hydroxyapatite deposition—
that was really unexpected,” Dr Rajapakse said. 

The reason for hydroxyapatite deposition remains 
unknown, but Dr Wistow speculated that it may be the 
result of a “protective mechanism gone awry”. 

“It’s possible that these protein, lipid and mineral 
deposits may help damaged RPE cells block blood 
vessels from growing into the retina, a problem that 
is one of the key features of wet AMD,” he said. “But 
when the mineral deposits get too extensive, they may 
also block nutrient flow to the RPE and photoreceptors, 
leading to retinal cell death.” According to Dr Wistow, 
mechanistically, amelotin looks like a key player for 
the formation of these very specific hydroxyapatite 
spherules, as it does in teeth. He pointed out that 
this underscores the need to develop drugs that can 
specifically block the function of amelotin in the 
eye, which may delay disease progression. However, 
animal models need to be developed to test this. Dr 
Wistow’s laboratory is currently developing a new 
murine model for dry AMD. He also believes that the 
cell culture model, which mimics features of dry AMD, 
could potentially be useful for high-throughput drug 
screening to find molecules that slow or prevent the 
development of soft drusen.

Dr Rajapakse

(FIGURE 1)   Researchers have found that a protein associated with deposition of 
mineralised calcium in tooth enamel could be linked to drusen deposits in patients 
with dry AMD. (Photo courtesy of Dr Rajapaske)
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A new frontier in micropulse laser 
treatment for retinal disorders
Tissue-sparing technique is a valuable add-on to intravitreal therapies

By Dr Emiliano 
Di Carlo and 

Dr Camilla Simini T
he micropulse laser represents a relatively 
new frontier among retinal specialists. The 
subthreshold energy it can deliver without 
damaging retinal tissue is being exploited in 

various macular diseases, including central serous 
chorioretinopathy (CSC), diabetic macular oedema 
(DME), and macular oedema due to branch retinal 
vein occlusions (BRVO).

There is increasing evidence that subthreshold 
micropulse laser (SML) treatment (Iridex) can 
serve as an additional valuable therapeutic option 
to intravitreal injections (anti-VEGF and/or 
steroids), mostly for retinal vascular diseases. And, 
since standardised therapies or established ‘best 
practice’ guidelines do not yet exist for CSC, the 
opportunity exists for the micropulse laser to join 
the armamentarium, particularly in those patients 
which do not tolerate eplerenone tablets.

In my clinical practice, I am currently using the 
laser sub-threshold therapy to treat CSC both as 
monotherapy and in combination with systemic 
treatments, such as eplerenone or spironolactone. 

Principles of action
Conventional laser photocoagulation is widely 
used to obtain thermal and beneficial effects on 
the retina; however, it can induce side effects such 
as chorioretinal atrophy, formation of epiretinal 
scars, choroidal neovascularisation and visual field 
defects1. The SML acts only to stimulate retinal 
pigment epithelium (RPE) cells to regulate different 
factors, such as anti-VEGF inhibitors, pigment 
epithelium-derived factor (PEDF) and permeability 
factors, sparing the neural retinal and preserving the 
functional integrity of the photoreceptors2. 

Dorin et al.3 delineated well the difference 
between conventional laser photocoagulation 
and the micropulse mode. A conventional laser is 
characterised by the so-called continuous wave 
(CW) mode, in which the laser energy is delivered 
with a single pulse, whereas the micropulse mode 
delivers a train of repetitive short pulses (typically of 
100–300 ms), with alternating ‘on’ and ‘off’ times. 

The length of time the power is ‘on’ divided by the 
total time the laser is used gives rise to a ratio known 
as the ‘duty cycle’. The presence of the so-called ‘off’ 
time allows the heat to dissipate, thus minimising 
the thermal effect and reducing retinal injury.

As rigorously covered in recent review by Scholz 
et al.4, there are currently two different types of 
micropulse laser. The first is a diode laser with a 
wavelength of 810 nm, which is able to penetrate up 
to the choroid. 

The other available SML system is the 577-nm 
yellow laser, which has the advantage that the 
xanthophyll, a pigment present in the macular 
layers, absorbs only a minimal amount of yellow 
light, thereby increasing the safety of a laser 
procedure close to the fovea.

The development of navigated laser systems has 
considerably improved the accuracy and safety of 
the micropulse laser treatment. The eye-tracking 
technology minimises the eye movements of 
patients, and the presence of special software 
allows one to plan treatment based on the images 
obtained with fluorescein angiography (FA) and/or 
indocyanine angiography (ICG), optical coherence 
tomography (OCT) and OCT angiography. 

In my hospital-based setting, I use the micropulse 
laser mode with a navigated system and, based 
on the different macular diseases, I optimise the 
treatment with the multimodal imaging modality. 

For example, in the case of CSC, I acquire the FA 
and ICG images where possible to evidence a typical 

IN SHORT 
  Studies show that the micropulse laser 

represents a safe treatment for macular 
disorders involving the foveal area. Further 
and larger studies are needed to prove the 
real effectiveness related to all the macular 
pathologies, but it can be used as an add-on 
to treat complex cases.

Dr Di Carlo

Dr Simini
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(FIGURE 1) A. A 76-year-old women diagnosed in 2016 with MO due to BRVO showed a good response to anti-VEGF injections in the 
previous years. She later presented with a mild reduction in VA (0.1 logMAR). The OCT scan exhibits intraretinal cysts (red arrow) and 
alterations of the photoreceptor structures (yellow bracket). The FA image shows macular pooling. In this case, SML treatment was 
performed due to the presence of only a minimal amount of fluid, avoiding the burden of another intravitreal injection (despite the previous 
good response).  B. Based on an imported OCT raster scan thickness map, 318 spots were planned on the oedematous area. Planned spots 
were 100 µm in diameter and positioned in a confluent manner, using zero spots spacing between two laser spots. Titration was performed 
outside the main vessel in CW mode. A barely visible burn could be seen with 70-mW power and 100-ms pulse duration. After switch to 
microsecond pulsing (MSP) mode with a duty cycle of 10%, the power was doubled to 140 mW. (Images courtesy of Städtisches Klinikum Karlsruhe)

C. After 1 month, a 
decrease in intraretinal 
fluid was seen in the OCT 
B-scan. At 3 months, the 
central retinal thickness 
was reduced; no intraretinal 
fluid was shown. Restoration 
of the foveal ellipsoid zone 
and COST lines (red boxes) 
was also seen and the VA 
increased to 0.0 logMAR. 
At 6-month follow-up, no 
further anti-VEGF injections 
were needed and neither 
the presence of intraretinal 
fluid nor an increase of 
central retinal thickness was 
observed. VA remained stable 
at 0.0 logMAR.
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leakage hot spot, as well as the OCT 
scan, to demonstrate the presence of 
subretinal fluid (SRF). 

After taking a fundus photo of 
the patient’s macula, the navigated 
system is able to superimpose the 
fundus photo and the OCT/FA/ICG 
images, and, finally, I can perform 
the micropulse laser with different 
energies and duty-cycle at the level 
of the hot spot evidenced by the 
FA/ICG and directed to the SRF as 
illustrated by the OCT scan.

SML treatment in DME
Before the era of anti-VEGF and 
intravitreal injections, laser 
photocoagulation was the standard 
treatment for DME, but severe 
complications such as accidental 
foveal damage and expansion of 
macular scars were observed, and 
so the method took a back seat. 
However, the recent advent of SML 
has provided a new age for the laser 
treatment of DME and researchers 
have sought to assess the safety and 
efficacy of this therapeutic approach. 

One such study5 evaluated 
functional and morphological 
parameters after SML treatment with 
both infrared and yellow systems, 
showing that the lowest duty cycle 
(5%) setting seemed to be the safest 
in order to preserve the visual 
function and maintain the macular 
integrity. 

Moreover, Chhablani et al.6 
demonstrated the safety of the 

two most-used subthreshold 
parameters (duty cycle 5% and 15%) 
of the yellow laser compared with 
conventional laser and found that 
the 15% duty cycle achieved better 
anatomical, visual and functional 
outcomes.

In my routine laser practice, 
with DME patients, I usually set 
the duty cycle to 10% with a power 
energy between 120 and 160 mW, 
associated with the laser-navigated 
treatment mode. 

So far, I have not had any cases 
of choroidal neovascularisation, 
photoreceptor integrity damage 
or laser-related visual function 
deterioration, which I believe 
demonstrates how safe the 
micropulse procedure is.

Macular oedema due  
to BRVO
Another interesting field is the 
application of the micropulse laser 
for the treatment of patients with 
macular oedema (MO) following an 
episode of BRVO. 

As recently summarised in a 
review by Eng et al.7, SML appears 
to be safer than conventional 
laser photocoagulation and is 
as efficacious, improving visual 
function and reducing the 
intraretinal fluid accumulation in 
such patients.

In a small retrospective series 
presented by our team at the 
European Society of Retina 
Specialists (EURETINA) congress, 
we analysed the safety and efficacy 
of the yellow navigated micropulse 
laser treatment in 17 patients (18 
eyes) affected by MO due to BRVO 
with a follow-up of 3 months. We 
observed a statistically significant 
improvement of the visual acuity 
without a corresponding decrease in 
macular thickness. 

Interestingly, we found that the 
photoreceptor structures were 
restored, particularly in terms 
of renewal of the ellipsoid zone 
integrity. 

Moreover, confirming the 
previous data regarding the safety 
of the procedure, we saw no cases 
of chorioretinal atrophy, scarring or 
choroidal neovascularisation. We 
had set the duty cycle to 10% and 
used 130 mW as medium energy 
with circa 600 spots at the level of 
the increased macular thickness (see 
Figure 1A–C).

Combining the micropulse 
laser with intravitreal injections 
can help to reduce the burden of 
numerous injections. In a recent 
study, Terashima et al.8 determined 
the efficacy and safety of the 
combination therapy between 
the yellow SML and intravitreal 
ranibizumab, showing that visual 
acuity was maintained with a 
decreased number of intravitreal 
procedures needed. 

I agree with this treatment 
modality and in my practice I tend 
to combine the intravitreal approach 
(anti-VEGF and steroid implants) 
with the micropulse laser to tackle 
the disease in different ways, and so 
reduce patients’ stress and achieve 
the best functional result.

Central serous 
chorioretinopathy
The standardised treatment for CSC 
has been the subject of debate due 
to the lack of data from randomised 
controlled trials. The first pilot 
study to investigate the role of 
micropulse laser treatment for CSC 
was presented in 20039. The SML 
(with 810-nm diode laser) led to 
the complete resorption of SRF 1 
month after the treatment with no 
recurrence at 6-month follow-up.

Since 2003, many different 
studies have analysed the efficacy 
of the micropulse laser for chronic 
CSC, with encouraging results. 
Nevertheless, the PLACE trial10, an 
open-label, multicentre, randomised, 
controlled clinical study, recently 
demonstrated that a significantly 
higher proportion of patients 
receiving half-dose photodynamic 

Interestingly, we found 
that the photoreceptor 
structures were 
restored, particularly 
in terms of renewal 
of the ellipsoid zone 
integrity. 
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therapy (PDT) achieved complete 
resolution of SRF and functional 
improvement than those subjected 
to high-density SML (HSML).

However, in the literature there 
are other interesting studies 
which prove the efficacy of the 
micropulse laser for cases of CSC. 
For example, Kim et al.11 conducted 
a retrospective study with a 3-year 
follow-up demonstrating a complete 
SRF reabsorption in 81.5% of 
patients affected by chronic CSC 
who were treated with yellow 
577-nm SML.  

Unlike the other published 
studies, which used a conventional 
treatment duration of 100–300 ms, 
the research group opted for just 
20 ms, with a 15% duty cycle and a 
power ranging from 200 to 400 mW, 
applying the energy both over the 
area of RPE leakage and all areas of 
serous retinal detachment, including 
the fovea.

In my clinic, I follow the 
indications of the previous study, but 
slightly modifying the parameters: 
for the leakage point assessed by 
multimodal imaging modality (FA/
ICG), when it is located far away 
from the foveal zone, I use a 15% 
duty cycle, 20-ms treatment duration 
and 300 mW of energy; whereas, 
for the SRF, mostly if it is localised 
at the foveal level, I usually use a 
10% duty cycle, 20-ms duration and 
150-mW energy, in order to stimulate 
only the RPE cells, avoiding damage 
to the foveal area. 

Conclusions
Studies show that the micropulse 
laser represents a safe treatment 
for macular disorders involving the 
foveal area. Regarding the efficacy, 
the results are not still uniform 
and for this reason we need further 
and larger studies to prove the 
real effectiveness related to all the 
macular pathologies. 

In my opinion, we can currently 
consider the micropulse laser as 
an additional therapy, which may 
help physicians to treat disorders 
with complex pathophysiology, 
such as DME, MO due to BRVO, and 
CSC. The feasibility of using the 
micropulse laser in combination 
with intravitreal injections in the 
case of MO related to vascular 
disorders offers the potential to 
relieve the burden of injections, 
help with patient compliance and 
optimise functional outcomes. 

In the case of CSC, the laser 
acts as another therapeutic option 
besides PDT with minimal risks and 
good efficacy, both as monotherapy 
and when associated with other 
treatment strategies, such as 
eplerenone and spirinolactone.
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Dr Moore

Ultra-widefield imaging: A new dimension
Physicians are finding that technology has a major role to play in managing ROP

By Lynda Charters;

Reviewed by 
Dr Anthony T. Moore U

ltra-widefield imaging has added a whole new 
dimension to fundus imaging in children, 
with up to 200° of the retina now visible, 
compared with the 30–50° visibility provided 

by standard fundus photography.
Dr Anthony T. Moore, professor of ophthalmology 

at the University of California San Francisco School of 
Medicine, San Francisco, United States, discusses two 
ultra-widefield imaging systems that are also capable 
of fluorescein angiography (FA): the RetCam (Clarity 
Medical Systems), which provides 120–130° of view, 
and the Optos (Optos Inc.), providing 200° visibility.

The RetCam, a contact lens-based system, requires 
pupillary dilatation and clear media. Although imaging 
can be performed in awake preterm infants or neonates, 
older children must be sedated. 

“The RetCam images are available in real time but 
the resolution is low,” Dr Moore noted. “The system has 
video capability and is particularly useful for FA in the 
operating room [OR].”

The Optos is a confocal dual-laser system that can 
be used in awake patients of any age with or without 
pupil dilatation. “This system is ideal for use in a clinic 
setting. In a paediatric ophthalmology practice, it can 
be used in young infants using a ‘flying baby’ technique 
with or without using a speculum,” he said. “A 
disadvantage, is the lack of real-time imaging. It has a 
useful fundus autofluorescence [FAF] mode and FA and 
Indocyanine Green angiography capabilities.” 

However, Dr Moore noted the importance of having a 
highly skilled technician when using this instrument.

The RetCam system, Dr Moore pointed out, has 
revolutionised the care of patients with retinopathy 
of prematurity (ROP) and retinoblastoma. Many 
institutions are currently using telemedicine for 
ROP screening in remote areas. It is also useful in 
patient consultations for children with suspected 
nonaccidental injury and in situations requiring careful 
documentation of retinal findings, such as viral retinitis. 

He described the case of a 14-month-old boy who 
presented with leukocoria in the right eye. The left 
fundus appearance was normal. During an examination 
in the OR, a diagnosis of Coats disease was made and 
FA was performed using the RetCam in video mode, 
which allowed the full extent of the retinovascular 
abnormalities to be identified and treated. Repeat 
imaging 7 months after laser treatment indicated a good 

response to treatment with no further vascular leakage; 
retinal detachment had been prevented.  

The Optos widefield system was used in the case of 
a 5-month-old boy. The mother was a carrier of the RS1 
gene so the patient was at 50% risk of being affected. 
The technician imaged the fundus without using a 
speculum using her fingers to hold the lids apart. The 
retinal findings were abnormal, with a silvery reflex 
toward the periphery. Use of the zoom function showed 
the typical foveal schisis seen in this disorder. 

The Optos FAF mode is also useful for identifying 
abnormalities of the retinal pigment epithelium and 
retina. Dr Moore also noted the case of bear track 
retinopathy in a 7-year-old boy; the pathology was very 
well highlighted in FAF mode. 

In the case of a 15-year-old girl who presented with 
a sudden onset of floaters in the right eye, indirect 
ophthalmoscopy showed an abnormality in the extreme 
periphery, which would have been difficult to image 
with a normal camera; however, widefield FA clearly 
showed a small area of non-perfusion in the left eye 
and peripheral non-perfusion and neovascularisation 
in the right eye. This resulted in a diagnosis of familial 
exudative vitreoretinopathy treated with laser in the 
right eye. The technology can be used to monitor 
disease progression. 

Dr Moore commented on the non-mydriatic mode of 
Optos: “It is useful in children who are drop-phobic, as 
an alternative to annual dilated fundus examination in 
patients with stable strabismus and normal vision, and 
as a fundus examination for use in parents to identify 
suspected inherited eye diseases”. 

An illustrative example is that of a 10-year-old boy 
with blurred vision referred for an inpatient consult. 
He had previously undergone a failed stem-cell 
transplant. He was drop-phobic, and he and his father 
refused instillation of drops. Optos imaging showed 
bilateral disc swelling and a macular star. The boy was 
diagnosed with idiopathic intracranial hypertension 
and was followed with regular Optos imaging without 
the use of eye drops.

ANTHONY T. MOORE, BM BCH, FRCOPHTH
E: Tony.Moore@ucsf.edu
Dr Moore is professor of ophthalmology at the University of California San Francisco School 
of Medicine, San Francisco, USA. He has no financial interest in any aspect of this report.
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C
linicians may soon be able to use genetic 
information alone to determine the risk of 
myopia in very young children, according to 
researchers.

“A personalised medicine approach to detecting 
children at risk of myopia is now feasible, although 
currently the accuracy of PRSs [polygenic risk scores] 
is not yet good enough to warrant their use in clinical 
practice,” wrote Mr Neema Ghorbani Mojarrad 
and colleagues at the University of Bradford in 
Bradford, UK. They published their findings in JAMA 
Ophthalmology [2020; 138(1):7-13].

Genome-wide studies
At present, the best predictor of the risk of myopia 
in children is a low hyperopic refractive error at an 
age before myopia typically manifests, so clinicians 
seeking to evaluate the risk in young children 
typically rely on a screening regimen of cycloplegic 
autorefraction.

Successfully predicting the likelihood of children 
developing myopia can help clinicians recommend 
lifestyle changes, such as spending more time 
outdoors, which can help mitigate or prevent the 
development of the refractive error.

However, the use of cycloplegic autorefraction is 
time- and resource-intensive, so Mr Mojarrad and his 
team wanted to see if they could develop a PRS for 
evaluating risk based purely on genetic information.

The researchers conducted three genome-wide 
association studies (GWAS). Data used for the GWAS 
included 287,448 UK Biobank participants who had 
not undergone autorefraction, and 95,619 who had 
undergone noncycloplegic autorefraction.

In addition, researchers collected data on 328,917 
individuals whose information had originally been 
compiled to study the relationship between genes 
and years of educational attainment, and had 
been downloaded from the Social Science Genetic 
Association Consortium (SSGAC) website. They then 
combined their data in a meta-analysis to increase the 
effective sample size, before generating a PRS for each 
participant using genotypes for 1.1 million variants.

The investigators validated their PRS by using it 
to predict rates of myopia in 1,516 women whose 
genome data and known rates of myopia were 
obtained from the Avon Longitudinal Study of Parents 
and Children (ALSPAC).

The PRS derived from the SSGAC GWAS provided 
limited predictive accuracy (R2=0.14%, where 
R2=100% would be a completely accurate prediction). 
The autorefraction and non-autorefraction GWAS 
were also relatively inaccurate (R2=7.1% versus 
R2=6.9%).

The researchers were able to improve the accuracy 
of the PRS by combining sets of traits. The best result 
came from combining the autorefraction and non-
autorefraction GWAS (R2=10.8%). 

Combining all three traits yielded even greater 
accuracy (R2=11.2%).

The GWAS was unable to produce a PRS that was 
as reliable as the results obtainable using cycloplegic 
autorefraction. Measured in terms of the under the 
receiver operating characteristic (AUROC), where 
0.5 is a useless model and 1 is a perfect model, the 
PRS had an AUROC of 0.67 while the cycloplegic 
autorefraction scored 0.87.

Three categories of risk
Although unable to develop a suitably accurate 
alternative to cycloplegic autorefraction for predicting 
rates of myopia, Mr Mojarrad and his team were able 
to conclude that children can be categorised into three 
groups based on the risk of developing myopia: those 
with a PRS in the top 25% were at a 3- to 5-fold higher 
risk of myopia, those in the top 10% had a 3.5- to 
6-fold increased risk, while the risk was 4.5- to 6.5-
fold higher for those in the top 5%.

Researchers are hopeful that this information will 
aid clinicians in recommending lifestyle interventions 
or prescribing orthokeratologic or atropine treatment. 

Mr Mojarrad and his team are encouraged by the 
results and predict that future research may lead to 
the development of a PRS that will enable clinicians to 
accurately predict myopia in children, obviating the 
need for cycloplegic autorefraction.

Genetic analysis could predict the 
myopia risk in very young children
Personalised medicine approach may be possible for the youngest patients

By Laird Harrison
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A
ccording to the World Health Organization 
(WHO), cataracts cause one-third of 
worldwide blindness, affecting about 65.2 
million people, as well as moderate-to-severe 

vision loss in 52.6 million others, 99% of whom live 
in developing countries.1 With these statistics, those 
of us interested in ‘giving back’ have our work cut out 
for us. 

In my case, that comes in the form of helping 
people with limited access to ophthalmic surgical 
care in less-developed areas around the world, 
including Kenya, Guatemala, Honduras and the 
Caribbean. My most recent mission was to the island 
of Saint Vincent, north of Trinidad and Tobago in the 
Caribbean. 

For me, this is a familiar locale because almost 
every May since 2003 I have travelled there along 
with my family and a contingent of colleagues, 
including Indiana ophthalmic surgeon Dr Eric Purdy. 
The mission is partially supported by the Lions Club 
of Saint Vincent and the Lions Club of Fort Wayne, 
Indiana, United States, as well as by ophthalmic 
companies that donate pharmaceuticals and supplies 
used during the week-long mission.

Over the years, we have established a reliable 
routine. We spend a day setting up a pop-up clinic 
and then another evaluating the surgical needs of the 
patients referred to us by the local ophthalmologists.  

Generally, about 250 patients present for screening 
and approximately 80–100 surgeries are scheduled. 
We spend 5 days performing mostly cataract surgery, 
along with a few corneal cases. 

When we first started going to Saint Vincent, 
there was a handful of private ophthalmologists 
who referred patients to us, but there was no 
ophthalmologist dedicated to indigent patient care. 
This situation presented a problem because we had to 
lobby hard for the private ophthalmologists to provide 
follow-up care. 

Today, there are four ophthalmologists who care 
for patients in need, including Dr Orly Adams, who 
was born and raised in Saint Vincent and returned 
there to practice after being trained in Cuba and 

Mexico. Dr Adams and his colleagues perform the 
pre- and postoperative care, and we work with them 
on current medical trends in eye care as part of our 
educational support, which is a critically important 
element of the mission. 

These ophthalmologists help to decrease the load of 
patients waiting for surgery throughout the year but, 
unfortunately, because they do not have sufficient 
access to equipment or dedicated operating room 
time, the number of cases they can complete in a year 
is about the same as the amount we complete there in 
a week. 

Postop concerns
Postoperative care is historically challenging in 
surgical mission work. In areas that lack good access 
to cataract surgery, the cataracts we remove tend to 
be very dense, which increases the patient’s risk of 
postoperative inflammation. 

Typically, when our mission is complete, we 
simply have to hope that the patients will follow 
through with our instructions to apply topical steroid 
drops four times a day for 4 weeks to address that 
inflammation. Often, the only access they have to 
postoperative medications is what we give them 
so, if they run out, misplace the drops or the bottle 
becomes contaminated, they may not have any way 
to replace them. In some cases, patients may not have 
the ability to properly store their drops. 

Confusion can also arise because we distribute 
several different-looking bottles, as we are relying 
on whatever has been donated to us for the mission. 
Therefore, the local ophthalmologists who are 

  Eliminating uncertainty from the 
postoperative care regimen by providing 
inflammation control with a depot steroid 
can make a significant difference for 
patients in complicated situations. 

IN SHORT 

By Dr Cathleen  
M. McCabe

Postoperative care uncertainty can be eliminated by providing a depot steroid

Challenges and rewards of surgical 
mission work in developing countries



caring for these patients in the 
postoperative period may have 
difficulty understanding exactly 
what regimen each patient 
is on, given the variability in 
medications that have been 
donated and distributed.  

Even under the best 
circumstances in my own practice 
in Florida, US, with routine, 
uncomplicated cases that are not 
at a high risk of inflammation, 
all my patients often find it 
challenging to instill their 
postoperative drops. Some have 
difficulty physically manipulating 
the bottles and others lose them; 
still others forget which drop to 
use and when. 

When you add these typical 
compliance challenges to the 
storage and access issues, and 
further consider that there is often 
a language barrier, or even an 
inability to read the postoperative 
instructions in developing 

countries, it is easy to see that the 
challenges we normally face are 
multiplied for the patients we treat 
during a surgical mission.

The fact that we now have 
several ophthalmologists to 
help patients in need with 
postoperative care at Saint Vincent 
represents a major step forward. 
Another plus was having access 
to dexamethasone intraocular 
suspension 9% (Dexycu, 
EyePoint Pharmaceuticals Inc.), 
a sustained-release cohesive 
liquid steroid drug that is injected 
into the ciliary sulcus at the 
end of cataract surgery, where 
it delivers a tapering dose of 
dexamethasone for about 3 weeks 
for postoperative inflammation 
control.2 This approach alleviates 
patient adherence issues and 
the dosage errors that may be 
associated with topical steroid 
administration—a concern even 
in the best conditions—and still 

(FIGURE 1) Postoperative patients waiting for examination 1 day after surgery.

(FIGURE 2) Dr McCabe and a patient following successful 
cataract surgery.
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more challenging when we perform surgery 
on patients in developing countries. 

Having a depot steroid such as 
dexamethasone intraocular suspension 9% 
is invaluable because I know with complete 
certainty that the patient has received the 
dose they needed, that it was applied in 
the right place, at the right time, and that it 
would last for the necessary period of time. 
The fact that this is all within my control 
lends an irreplaceable level of security. 

Eliminating uncertainty from the 
postoperative care equation by providing 
inflammation control in the form of a 
depot steroid can make a significant—even 
revolutionary—difference for patients in 
compromised and complicated situations, 
such as those in developing countries. All 
patients on our most recent trip were treated 
with dexamethasone intraocular suspension 
9%, thanks to a donation from EyePoint 
Pharmaceuticals Inc.

When available, other surgeon-
administered drugs that may replace 
standard postoperative drops, such as 
dexamethasone insert 0.4 mg (Dextenza, 
Ocular Therapeutics), phenylephrine 
1%/ketorolac 0.3% intraocular solution 
(Omidria, Omeros) or non-FDA (Food 
and Drug Administration)-compounded 
medications, could likewise be valuable 
in the setting of medical mission work, 
helping to limit the challenges of topical 
postoperative drug administration in the 
developing world.

Mother of invention
Among the challenges that we face during 
these mission trips is not having all of the 
equipment we normally consider necessary. 
For instance, during my most recent trip 
to Saint Vincent, I had an aphakic patient 
with a Soemmering ring cataract that had 
dislocated and blocked the pupil, and it 
seemed the odds of having the necessary 
equipment to help the patient were not very 
good. However, through a stroke of luck—or 
perhaps divine intervention—we found a 
+6 lens that had been left from a previous 
mission, I had the proper suture and 
several vitrectomy probes with me, and we 
even had a reusable vitrector that another 
surgeon had used earlier in the day. I was 
excited that I would be able to sew this lens 

in during what promised to be a complicated 
surgery. 

I had already elevated the residual 
cataract into the anterior chamber and I had 
to remove the vitreous but, to my dismay, 
the vitrectors and vitrectomy equipment 
did not work, and I was not sure what to 
try next. At that point, one of the local 
ophthalmologists explained that Vannas 
scissors (World Precision Instruments) can 
be used to act like a vitrector if they are 
rapidly opened and closed. 

With that tip, I learned a new way of 
approaching a problem without any of the 
equipment on which I typically rely. In the 
end, I was able to sew the lens in a perfectly 
round pupil that was very stable, with no 
vitreous in the anterior chamber and I used 
dexamethasone intraocular suspension 9%  
to help control postoperative inflammation, 
all in a way that I would not have imagined 
was possible before facing this type of 
challenge.

Conclusion
These trips show how necessity really is 
the mother of invention. When I encounter 
a difficult case and do not have all the 

resources I normally would, I look at the eye 
and the problem from a new perspective 
and can sometimes come up with a solution 
that I can potentially apply to my patients in 
the US. 

Mission work in developing countries is 
a great reminder of the reality that exists 
outside my comfort zone, and never fails to 
strengthen my surgical skills and test my 
resourcefulness. I always find that I return 
home with a greater appreciation of what 
it takes to be happy and productive in my 
own life.
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1. SEE International. Cataracts. https://www.seeintl.

org/cataracts/. Accessed January 21, 2020. 
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(FIGURE 3) In addition to helping the patient, every surgery is an opportunity to teach. 
(Photos courtesy of Dr McCabe)

focal points

33europe.ophthalmologytimes.com

CATHLEEN M. MCCABE, MD
e: cmccabe13@hotmail.com
Dr McCabe is chief medical officer, The Eye Associates in Bradenton and 
Sarasota, Florida, United States. She is a speaker and consultant, and 
receives research support from EyePoint Pharmaceuticals, Inc.



34

product newsproduct news

Miniject yields promising 
results in MIGS
Micro-invasive glaucoma surgery (MIGS) implant Miniject has 
been shown to significantly reduce intraocular pressure (IOP) and 
the need for IOP-lowering drugs as a standalone treatment in two 
studies—one ongoing and one completed—in open-angle glau-
coma patients, iStar Medical has announced.  

The implant is made from a soft and flexible silicone and is 
designed to conform to eye anatomy, enabling sustained natural 
flow and drainage by minimising fibrosis, according to the medical 
device company. It can be implanted in a single-step procedure.

IOP dropped by “around 40%” throughout the first-in-human 
STAR-I trial and at the 2-year final outcome, the company stated in 
a press release. Nearly half of the patients were medication-free at trial conclusion with a mean reduction of nearly one (0.8) IOP-lowering medica-
tion. A minimal reduction in corneal endothelial cell density was observed.

In the second, ongoing, pivotal 2-year trial in 29 patients in Europe, STAR-II, at 6 months there was a 40% mean reduction in IOP, with 55% of 
patients not requiring medication; over 75% of patients achieved diurnal IOP between 5 and 21 mmHg with at least a 20% IOP reduction from 
baseline; and patients saw the number of IOP-lowering medications they needed reduce by a mean of 1.8.

JUNE 2020 :: Ophthalmology Times Europe

Femtosecond laser receives 
CE-approved upgrades 
Surgeons can now use Ziemer’s femtosecond laser FEMTO LDV 
Z8 to correct myopia and astigmatism, as well as for children’s 
cataract surgery, after the company received CE clearance for 
two new applications.

The company’s lasers can be purchased and upgraded with 
the new software, with the proprietary lenticule application, 
Corneal Lenticule Extraction for Advanced Refractive Correction 
(CLEAR), offering a number of centration and adjustment options. 

Other applications of the device are LASIK, keratoplasty pro-
cedures such as deep anterior lamellar keratoplasty, tunnels for 
rings, pockets for inlays and cataract treatments.

For further details, please visit www.ziemergroup.com

Miniature implant  
injector wins CE Mark approval
VisionCare, Inc. has announced that it has received a CE Mark for its 
Tsert-SI delivery system, which enables surgeons to more quickly and 
easily insert a preloaded miniature telescope implant into patients with 
end-stage macular degeneration.

The telescope, designed by Dr Isaac Lipshitz, is specifically indicated 
for monocular implantation to improve vision in patients who meet age 
requirements and with stable severe-to-profound vision impairment 
(best-corrected distance visual acuity 20/160 to 20/800) caused by 
bilateral central scotomas. It is available in several countries, including 
European markets and the United States, for eligible patients without 
previous cataract surgery.

The implant has foldable haptics, which allows it to fit into the injector 
and be delivered through a small incision, according to the company. 
During its development, out-patient surgery procedural time using the 
injector system, which includes removal of a patient’s cataract and implan-
tation of the miniature telescope in one eye only, was found to drop from 
approximately 60 minutes to around 25 minutes (in routine procedures).

For further details, please visit www.visioncareinc.net

Patient drapes offer more 
protection at Moorfields
Microscope drapes are being implemented by Moorfields Eye 
Hospital, UK, to help protect surgeons and staff from viruses, 
including Covid-19, when delivering eye surgery. 

The drape consists of a sterile sheet that is fitted around 
the patient and microscope, and is designed to prevent the 
spread of aerosol particles in the operating theatre, Moorfields 
announced in a press release.

The hospital pointed out that the new coverings are not 
intended to replace personal protective equipment. 

For further details, please visit www.moorfields.nhs.uk

For further details, please visit 
www.istarmed.com
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