
OZURDEX® (dexamethasone 
intravitreal implant) acts 
fast1,2 and lasts3–5 with 
less treatment visits
compared with anti-VEGFs.5

Effective DME treatment 
doesn’t have to be 
a burden.6

Prescribing information can be found overleaf.
OZURDEX® is indicated for the treatment of adult patients with visual impairment due to diabetic macular oedema 
(DME) who are pseudophakic or who are considered insuffi ciently responsive to, or unsuitable for non-corticosteroid 
therapy; macular oedema following either Branch Retinal Vein Occlusion (BRVO) or Central Retinal Vein Occlusion 
(CRVO); infl ammation of the posterior segment of the eye presenting as non-infectious uveitis.

The most commonly reported adverse events reported following treatment with OZURDEX® are those frequently 
observed with ophthalmic steroid treatment or intravitreal injections (elevated IOP, cataract formation and 
conjunctival or vitreal haemorrhage respectively). Less frequently reported, but more serious, adverse reactions 
include endophthalmitis, necrotizing retinitis, retinal detachment and retinal tear.

This advert is consistent with the UK marketing authorisation. 
Licences may vary by country, please refer to your local country SmPC.

DME, diabetic macular edema; IOP, intraocular pressure; VEGF, vascular endothelial growth factor.

1. Lo Giudice G et al. Eur J Ophthalmol 2018;28(1):74–79. 2. Veritti D et al. Ophthalmologica 2017;238
(1–2):100–105. 3. Escobar-Barranco JJ et al. Ophthalmologica 2015;233(3–4):176–185. 4. Allergan. 
OZURDEX® Summary of Product Characteristics. 5. Kodjikian L et al. Biomed Res Int 2018:8289253. 
6. Boyer DS et al. Ophthalmology 2014;121:(10):1904–1914.
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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), inflammation 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 insufficiently 
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 qualified 
ophthalmologist experienced in intravitreal injections. The recommended dose is 
one OZURDEX implant to be administered intra-vitreally to the affected 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 benefit 
from retreatment without being exposed to significant 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 fixated intraocular lens and ruptured posterior lens capsule. 
Warnings/Precautions: Intravitreous injections, including OZURDEX can be 
associated with endophthalmitis, intraocular inflammation, 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 benefit 
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 significant 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 
benefit justifies the potential risk to the foetus. Lactation: Dexamethasone is 
excreted in breast milk. No effects 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 Effects: 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 floaters*, 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 inflammation*, anterior chamber cells/flares*, 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 effects. 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

JOB CODE: INT-OZU-2050220
DATE OF PREPARATION: DECEMBER 2020
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T
he arrival of May each spring unfolds 
the growth of new ideas and new 
beginnings, and ophthalmology 
innovation is no different. Take, for 

instance, the issue feature—treating retinal 
diseases—in this month’s Ophthalmology 
Times Europe®. We learn from Dr Albert J. 
Augustin about a diabetic macular oedema 
(DMO) study that shows robust efficacy of 
an intravitreal dexamethasone implant. In a 
real-world study of patients with treatment-
naïve and previously treated DMO, injection 
of the intravitreal dexamethasone 0.7-mg 
implant provided effective disease control 
with initial and repeat injections, regardless 
of reinjection interval, he says.

Dr Ramin Khoramnia shares how the 
Iluvien Registry Safety Study offers real-
world outcomes. Investigators found that a 
fluocinolone acetonide implant maintained 
good real-world vision levels in patients with 
DMO who had good baseline vision. Next, 

Dr Ramin Tadayoni discusses the quest for 
topical treatments for the posterior segment 
in DMO. Eye drop treatments for the posterior 
segment would offer easier, less-invasive 
options, he explains.

In glaucoma, Dr Antonio M. Fea highlights 
a study that examines the pairing of 
phacoemulsification with the implantation 
of stents. “Our study demonstrates the cost-
effectiveness of the combined surgery versus 
cataract surgery,” according to Dr Fea.

In addition, Prof. Fotis Topouzis and Dr 
Dimitrios Giannoulis stress the significance 
of understanding the genetics of glaucoma. 
Many genes and polymorphisms have been 
identified as being associated, predicting 
progression, identifying those at increased 
risk and allowing treatment to be optimised.

As we turn to gene therapy, Dr Christine 
Kay discusses current clinical trials and 
patient counselling pearls for selected 
inherited retinal diseases. “The standard of 
care for inherited retinal diseases has been 
elevated to a new level,” she says.

In cataract and refractive surgery, Dr Sung 
Min Kim shares how the SMILE procedure 
offers low enhancement rates after nomogram 
adjustment. The rates of postoperative myopic 
progression are the lowest with the SMILE 
procedure compared with PRK and LASIK, 
regardless of the degree of myopia. 

In our cover story, Dr Marta Ibarz Barberá 
speaks to the benefits of topography-
guided treatment for irregular corneas. 
The technique is easy to plan and perform, 
supported by software to do the calculations. 
Dr A. John Kanellopoulos describes how 
artificial intelligence enhances customised 
myopic LASIK with ray tracing optimisation. 
The novel technique provides another option 
for both normal and irregular corneas. 

For the paediatric population, Dr William 
J. Johnson and Dr Erin Stahl discuss how 
corneal collagen crosslinking appears to be 
a beneficial therapy that stops progression 
of keratoconus in children. However, 
observation over the long term is needed 
despite encouraging short-term results.

Lastly, for ophthalmologists, increasing the 
knowledge base about uveitis is important for 
several reasons, according to Dr Jennifer E. 
Thorne. “Since patients with noninfectious 
intermediate, posterior and panuveitis 
can require chronic regional and systemic 
treatment compared with only topical 
drops, much of the morbidity and cost of the 
uveitis may be attributed to these patients,” 
Dr Thorne notes. Population-based studies 
highlight the need for specialists and training 
programmes.

Enjoy your spring and please continue to 
stay safe.

Merry month of May signals 
time of growth and innovation
Mike Hennessy Sr, Chairman/founder of Ophthalmology Times Europe®’s 
parent company, MJH Life Sciences

Topical eye drop treatments 
for the posterior segment 
would offer easier, less-
invasive options.

“
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DMO study shows robust efficacy of 
intravitreal dexamethasone implant 
Eyes with chronic disease responded to the sustained-release steroid treatment

By Cheryl  
Guttman Krader;

Reviewed by  
Dr Albert J. Augustin

A 
retrospective study including patients with 
at least 12 months of follow-up care shows 
that the intravitreal dexamethasone 0.7-mg 
implant Ozurdex (Allergan) provides safe 

and durably effective treatment for diabetic macular 
oedema (DMO) across the spectrum of patients who 
are seen by physicians in routine clinical practice. 

Although the research found that treatment-naïve 
patients generally had greater benefit than those 
who had a history of having received anti-vascular 
endothelial growth factor (VEGF) treatments, it also 
showed that eyes with long-standing, chronic DMO 
responded to the sustained-release steroid treatment. 

In addition, the analyses showed that effectiveness 
was not related to reinjection interval. “Although 
evidence from clinical trials shows the safety and 
efficacy of the dexamethasone implant for treating 
DMO, it is important to collect data from real-world 
settings,” said Dr Albert J. Augustin, professor and 
chairman of the Department of Ophthalmology, 
Klinikum Karlsruhe, Karlsruhe, Germany, and lead 
author of the study. 

Dr Augustin noted that the results of the study 
are consistent with prior studies and support the 
utility of the dexamethasone implant as a treatment 
for DMO in routine practice. “However, the results 
are preliminary and further, larger-scale studies are 
warranted,” he pointed out.

The study identified 141 patients treated at seven 
hospital-based medical retina centres in Germany (n 
= 108) and Switzerland (n = 33). Eligible patients 
had DMO-related visual impairment and at least 12 
months of follow-up after the first implant injection. 
For each patient, data from a single eye was analysed 
– either the eye that received the most injections or 
one chosen by the investigator if injection number 
was the same for both eyes. 

Baseline data
The baseline data showed that compared with the 
Swiss cohort, patients from Germany had a longer 
history of DMO (106 vs 31 months) and included a 
greater percentage of anti-VEGF treatment-naïve 

patients (40.7% vs 3.0%). In addition, considering 
the subgroup of patients who had received anti-
VEGF injections, the mean number of injections was 
two-fold higher in the German cohort compared 
with the Swiss patients (63 vs 31). At baseline, the 
mean best corrected visual acuity (BCVA) for the 
study eyes was 61.6 letters and mean central retinal 
thickness (CRT) was 413.3 μm. 

According to investigators, changes from baseline 
7 to 12 weeks post injection for both BCVA and CRT 
were analysed as efficacy end points. Across the 
entire cohort, the mean number of reinjections was 
three (range, 1-11) and they were given at a mean 
interval of 5.7 months (median, 4.6 months). BCVA 
was relatively stable after each reinjection with a 
mean change from baseline BCVA of +3.4, +3.7, 
+3.2 and –1.4 letters at 7 to 12 weeks after the first 

Although evidence from clinical 
trials shows the safety and 
efficacy of the dexamethasone 
implant for treating DMO, it is 
important to collect data from 
real-world settings.

– Dr Albert J. Augustin

  In a real-world study of patients with 
treatment-naïve and previously treated 
diabetic macular oedema, injection of 
intravitreal dexamethasone 0.7-mg implant 
provided effective disease control with 
initial and repeat injections, regardless of 
reinjection interval.
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injection and reinjections one, two 
and three, respectively. 

Greater benefit
Relatively greater benefit was 
seen in the analyses of CRT with 
changes from baseline of –88.3, 
–81.6, –102.4 and –124.1 μm at 7 to 
12 weeks after the first injection 
and reinjections one, two and three, 
respectively. Dr Augustin explained 
that it is well known that CRT does 
not necessarily correspond with 
visual acuity. “In some patients, an 
increase in visual acuity follows 
the CRT improvement,” he said. 
“However, in other patients, 
it is necessary to evaluate the 
retinal structure in more detail to 
understand the phenomenon.”

Dr Augustin noted that this 
is why investigators have to 
look at other optical coherence 
tomography (OCT) results, such as 
retinal structure, external limiting 
membrane, ellipsoid zone, etc. 
“EURETINA [the European Society 
of Retina Specialists] has published 
a guideline focusing on such OCT 
results that helps us to better predict 
the result of intravitreal treatments 
in patients with DMO,” he added. 

Treatment-naïve vs 
previously treated 
Patients receiving the intravitreal 
implant as their first treatment for 
DMO had worse BCVA at baseline 
than their previously treated 
counterparts (mean, 57.8 vs 63.4 
letters) and “more” DMO (mean 

CRT, 439.1 vs 400.6 μm). Compared 
with the patients who had a 
history of anti-VEGF treatment, the 
treatment-naïve patients had greater 
functional improvement, but less 
change in CRT. 

Dr Augustin noted that the mean 
change in BCVA from baseline after 
the first injection in the treatment-
naïve and previously treated 
patients was +4.7 vs +3.0 letters, 
respectively, and was +4.2 vs +3.5 
letters, respectively, after the first 
reinjection. Mean CRT change from 
baseline in the treatment-naïve 
and previously treated patients 
was -74.3 vs -63.8 μm, respectively, 
after the first injection and -63.8 
vs -85.8 μm, respectively. The 
Spearman correlation coefficient 
showed there was no statistically 
significant correlation between 
reinjection interval and either 
change from baseline in BCVA or 
CRT for the overall population or in 
analyses performed for each country 
individually, Dr Augustin reported. 

Conclusions
Dr Augustin concluded with: 
“Although there was not a 
significant correlation between 
reinjection interval and change 
from BCVA, the small loss in 
BCVA that was seen after the third 
reinjection may be due to 

the reinjection interval.” Moreover, 
he noted that treatment with the 
dexamethasone implant had a 
favourable safety profile in patients. 

Only 18% of patients experienced 
at least one adverse event, with 
ocular hypertension being the most 
common. There was no increase in 
the number of adverse events with 
increasing numbers of injections. 

Like what you’re 
reading? Sign 
up to receive 
the eNewsletter 
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research support and consulting/advisory fees from Allergan 
and other companies that market products used for the 
treatment of DMO.
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IRISS registry study offers real-world outcomes 
Fluocinolone acetonide implant for DMO provides long-term visual acuity gains

By Lynda Charters;

Reviewed by  
Dr Ramin Khoramnia T

he fluocinolone acetonide implant Iluvien 
(Alimera Sciences) maintained good real-
world vision levels in patients with diabetic 
macular oedema (DMO) who had good 

baseline vision.
The open-label, observational Iluvien Registry 

Safety Study (IRISS)1 collected real-world data on  
the safety and efficacy of the 0.2 µg/day of 
fluocinolone acetonide implant for treating 
chronic DMO, defined as recurrent DMO that was 
insufficiently responsive to available therapies. 

The DMO had been present for a mean of 4.95 
years. The patients were followed from the time of 
implantation of the device to 3 years postoperatively, 
according to Dr Ramin Khoramnia of the David J. 
Apple International Laboratory for Ocular Pathology 
at the University Eye Clinic of Heidelberg, Germany.

A total of 295 patients (343 eyes; mean age, 66.3 
years) were included in the study at 41 European 
sites. The mean baseline visual acuity (VA) was 
about 52 Early Treatment Diabetic Retinopathy 
Study letters. 

Most eyes (97.7%) had undergone laser or 
intravitreal treatment. Patients had had an 
insufficient response to previous therapies before 

being treated with the implant – that is, they had 
been treated according to the licensed indication in 
Europe. 

“Regarding supplemental therapies, 51.3% 
of Iluvien-treated eyes that had not optimally 
responded to previous therapy received no 
additional treatments during the 36 months,” Dr 
Khoramnia said. “This fact is particularly interesting 
because previous treatments had been suboptimal in 
terms of outcomes.”

During the 36-month study period, a mean of 
about 7.4 supplemental treatments were given; 11.1% 
of patients received a second implant after about 
2.8 years following implantation, Dr Khoramnia 
noted. “The intraocular pressure [IOP] remained 

The VA required to drive improved 
to 33% at 12 months and this 
level remained stable until the 
36-month time point.

Dr Khoramnia

(Data courtesy of Dr Ramin Khoramnia)

SUMMARY OF VISUAL ACUITY 
OUTCOMES OVER 36 MONTHS
For eyes with starting VA ≥20/40, there was no statistically significant change in VA (P >0.05) 
from baseline for any visit during the 36-month follow-up period 
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stable throughout the study and was 
in the normal range at every time point 
at which the patients were evaluated,” 
he said. About 40% of patients had IOP 
elevations that were managed medically; 
a surgical intervention was required to 
lower the IOP in 3.2% of eyes.

Stable/improved vision
Regarding VA outcomes, the VA 
required to drive (20/40) improved 
in 18.2% of eyes at baseline to 33% 
at 12 months and this level remained 
stable until the 36-month time point. In 
almost three-quarters of eyes (≥71%), 
the VA remained stable or improved 
over the 36 months. In eyes in which 
the baseline VA exceeded 20/40, the 
VA did not change significantly from 
baseline at any visit during the 3-year 
follow-up.

Dr Khoramnia concluded that 
for patients completing 3 years of 
follow-up, the real-life outcomes 
confirm the long-term safety and 
effectiveness of the implant for treating 
DMO in a cohort of patients larger than 
the European Union registration trial 
population. The results from clinical 
practice show changes in IOP and VA that 
are similar to those in the pivotal FAME 
trials.1,2 

“It is important to mention that real-
world studies, especially those of DMO, 
rarely confirm the good outcomes of the 
pivotal trials,” he said. “The data also 
showed that earlier treatment of DMO 
in patients with better vision before the 
onset of substantial visual impairment 
stabilised vision for 3 years.”

REFERENCES
1. Chakravarthy U, Taylor SR, Koch FHJ. ILUVIEN 

Registry Safety Study (IRISS) Investigators 

  Investigators found that a 
fluocinolone acetonide implant 
maintained good real-world vision 
levels in patients with diabetic 
macular oedema who had good 
baseline vision.

IN SHORT Group. Changes in intraocular pressure after intravitreal 
fluocinolone acetonide (ILUVIEN): real-world experience 
in three European countries. Br J Ophthalmol. 
2019;103:1072–1077. 

2. Campochiaro PA, Brown DM, Pearson A, et al. FAME 
Study Group. Sustained delivery fluocinolone acetonide 
vitreous inserts provide benefit for at least 3 years in 
patients with diabetic macular edema. Ophthalmology. 
2012;119:2125-2132. 
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The quest for topical treatments for 
the posterior segment in DMO
Compounds in development could bring easier access and administration

By Dr Ramin 
Tadayoni I

ntravitreal therapies have revolutionised the 
treatment of retinal diseases, enabling drugs 
to bypass the many barriers that protect the 
eye and be delivered where they are needed. 

We have learned, however, that they come with a 
significant treatment burden. 

It has been well demonstrated in clinical practice 
that patients with diabetic macular oedema (DMO) 
undergo fewer anti-vascular endothelial growth 
factor (VEGF) injections and exhibit worse visual 
gains in the real world compared with patients 
in randomised clinical trials. Over time, some 
patients become anxious about their injections, 
which may lead to poor compliance. Others may not 
have easy access to current treatments because of 
reimbursement issues, depending on their country 
of residence. 

There can also be logistical challenges for 
patients, such as the need to find somebody to drive 
them to the clinic to have their injections or simply 
the problem of not being able to afford to take a day 
off work. All these factors mean that even when 
patients are vigilant about clinic visits, some do not 
benefit fully from intravitreal injections and have 
either ongoing vision loss and/or poor anatomic 
responses. 

An eye drop that could deliver treatment to the 
posterior segment would be one way to alleviate 
some of these challenges. This ever-elusive 
treatment remains the holy grail of ocular drug 
delivery as the search for less-invasive treatment 
methods continues. A topical, non-invasive, self-
administered treatment would undoubtedly expand 
the proportion of diagnosed patients we treat as 
well as the number of ophthalmologists who could 
provide treatment. 

Recent-onset DMO
Diabetes and its complication diabetic retinopathy 
is an ongoing public health issue that shows no sign 
of abating. There is little debate that intravitreal 
injections of steroids and anti-VEGF treatments have 
improved vision and anatomic outcomes for many.

As clinicians, we tend to observe patients with 
early disease until clinically significant visual 
impairment occurs and only then do we restore their 
vision, often partially, with intravitreal injections. 
Since these treatments are invasive and not without 
their own challenges, the benefit/risk ratio may not 
be justified in earlier stages of the disease.

A topical eye drop may present new possibilities, 
particularly for patients with recent-onset DMO 
who still have good vision. Indeed, there is the 
possibility that by using a topical treatment, we can 
start treating patients earlier. The ability to vary the 
dose by varying the number of drops is an additional 
benefit.

The reduced treatment burden would be attractive 
to patients, who would still need to be monitored for 
disease progression but could look forward to fewer 
and less painful visits. And topical medications 
would also reduce negative psychosocial impacts 
associated with injection fears or phobias.

Patients would now only need to be requested to 
refill prescriptions and remember to instill drops, an 
easier request than asking them to attend clinics for 
injections. Furthermore, it would reduce the reliance 
on retina specialists or trained ophthalmologists to 
administer the treatment. 

Since patients would be motivated to reduce their 

  Topical eye drop treatments for the posterior 
segment would offer easier, less invasive 
options than those currently available. 

IN SHORT 

Dr Tadayoni An eye drop that could deliver to 
the posterior segment would be 
the holy grail of drug delivery.



need for intravitreal injections, 
in addition to preserving and/or 
improving their vision, a topical 
treatment would result in a much 
higher compliance and adherence 
rate than treatment for glaucoma, 
which is often asymptomatic.1–3   

Treatments past and present
Unfortunately, delivery of 
therapeutics to the posterior segment 
is still not possible. The obstacles to 
reaching the retina with a topical 
treatment are numerous: limited 
solubility of lipophilic drugs in 
aqueous eye drops and the tear film, 
short contact time on the surface, 
and lipid membrane barriers. 

Scientists are working on ways 
to overcome the issues with 
topical delivery of therapeutics to 
the posterior segment – and are 
starting to have some success. One 
therapeutic in development for 
DMO, OCS-01 (Oculis), is a high 
concentration of dexamethasone 
in a solubilising nanoparticle 
(SNP) aggregate formulation. 
Novel SNP-based formulations 

have been shown to achieve better 
penetration over longer periods of 
time by creating smartly crafted 
drug–cyclodextrin complexes that 
create a highly concentrated drug 
suspension that is able to deliver the 
drug for a prolonged period.11,12 

Dugel et al.13 recently presented 
positive data from a Phase 2 
study that evaluated 144 patients 
randomised to either OCS-01 or 
vehicle. Mean central macular 
thickness (CMT) showed a greater 
decrease from baseline in the du
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Barriers to treating retinal diseases with topical treatments 
have not stopped researchers from trying. For example: 

» In the MAKO Phase 3 trial, topical squalamine (Ohr 
Pharmaceutical) failed to demonstrate a mean visual acuity 
gain in patients with age-related macular degeneration when 
added to ranibizumab (Lucentis, Genentech) injections;4 

» Integrins (and in particular αvβ3) are being evaluated for 
intravitreal dosing,5 but topical dosing has not moved beyond a 
Phase 1/2 study;6 

» Lifitegrast (approved as dry eye treatment Xiidra, Novartis) 
showed promise as a treatment for DMO in a rat model7,8 but 
was not pursued;

» Topical nepafenac 0.1% (Nevanac, Alcon) was found not to 
have a meaningful effect on optical coherence tomography-
measured retinal thickness in a DRCR.net study;9 and

» Topical mecamylamine (CoMentis), a nonspecific nicotinic 
acetylcholine receptor blocker, did not progress beyond a 
Phase 1/2 study.10

11europe.ophthalmologytimes.com
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OCS-01 group than the vehicle arm 
at Week 12 (−53.6 μm vs −16.8 μm, 
P = 0.0115). Mean CMT also showed 
significant differences between 
groups in favour of OCS-01 at all 
visits from Week 2 to Week 12. 

Mean change in Early Treatment 
Diabetic Retinopathy Study letter 
score from baseline to Week 12 was 
higher in the OCS-01 group than 
the vehicle group (+2.62 letters vs 
1.04 letters, P = 0.125). P values 
met the prespecified criteria in the 
protocol for statistically significant 
superiority of OCS-01 versus vehicle 
and the compound is now moving 
into Phase 3 studies. 

In the case of OCS-01, we 
know from other commercialised 
products that dexamethasone is an 
effective anti-inflammatory agent, 
so this is a test for the eye drop 
administration route. Although 
OCS-01 is the furthest along and 
shows the most promise (to date) 
as a topical treatment for DMO, 
there are also other agents in 
earlier phases of development that 
may prove equally efficacious in 
the future, ranging from topical 
nonsteroidals and corticosteroids14 
to cell-penetrating peptides,15 and 
even a Rho-associated coiled-coil 
containing protein kinase (ROCK) 
inhibitor already approved for the 
treatment of glaucoma and ocular 
hypertension.16 

Prospects
If any of these topical treatments 
is successful in later-stage studies, 

the potential is great. Topical drops 
may let us delay initiating anti-VEGF 
injections and/or more invasive 
treatments or prolong the time to 
next injection for those already 
undergoing intravitreal treatment. 
We may even be able to better 
co-manage patients with other 
healthcare providers because there 
is no need for specialised training 
beyond proper candidate screening.

I continue to look forward to the 
day when our armamentarium 
for posterior segment disorders 
includes topical treatments that 
are efficacious and safe, that 
substantially reduce treatment 
burden for both the clinician and 
the patient, and that can be widely 
adapted across all socioeconomic 
and geographic boundaries.
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The reduced treatment 
burden would be 
attractive to patients 
who could look 
forward to fewer and 
less painful visits.
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Study examines pairing phacoemulsification 
with implantation of stents in glaucoma
Combining surgeries appears to be cost-effective in treating open-angle form

By Cheryl Guttman 
Krader;

Reviewed by  
Dr Antonio M. Fea

F
indings of a cost-utility analysis confirm that, 
from the perspective of the Italian national 
health system, a dual procedure combining 
phacoemulsification with implantation of two 

trabecular microbypass stents (iStent inject, Glaukos) 
is a cost-effective option for the treatment of mild 
to moderate open-angle glaucoma, compared with 
cataract surgery alone, according to Dr Antonio M. Fea.

“Many patients with glaucoma develop cataracts 
and the iStent inject has been shown to lower 
intraocular pressure and reduce the usage of ocular 
hypotensive medications in randomised studies 
comparing concurrent iStent inject and cataract 
surgery with cataract surgery alone,” said Dr Fea, who 
is a professor in the Department of Surgical Sciences 
and the head of the Glaucoma Unit at the University 
of Turin in Italy. “Our study demonstrates the cost-
effectiveness of the combined surgery vs cataract 
surgery alone in a base case model with confirmation 
of its robustness through sensitivity analyses.”

The analysis simulated outcomes and costs over a 
lifetime horizon using a Markov chain. The model is 
built on mild, moderate, advanced and severe open-
angle glaucoma being four mutually exclusive states 
through which patients can progress irreversibly at 
1-month cycles. 

“When patients experience disease progression 
despite active treatment, they are assumed to 
undergo subsequent treatment, which in this case is 
trabeculectomy,” Dr Fea explained.

The model was populated with efficacy data 
extracted from the iStent inject clinical trials and 
published literature. Quality adjusted life years 
(QALYs) were estimated as the sum of life years 
spent in each health state weighted by the associated 
utilities. The utilities associated with the different 

health states were extracted from studies published in 
the peer-reviewed literature.

“Because of differences in costs throughout Italy, 
we decided to consider only direct healthcare costs, 
including the costs of the primary and subsequent 
procedures, medications, disease monitoring and 
adverse events,” Dr Fea pointed out. The base case 
results showed that as measured by QALY survival, 
the combined glaucoma-cataract surgery procedure 
was more effective than cataract surgery alone (11.38 
QALYs vs 11.28 QALYs, respectively). Although the 
use of the stents led to a slight increase in total costs, 
the combined surgery was cost-effective compared 
with cataract surgery alone, with an incremental cost-
effectiveness ratio (ICER), which represents the ratio 
of the difference in cost and the difference in QALYs, 
of €12,717 per QALY gained. 

Additional analyses conducted to assess the 
robustness and reliability of the base case results 
included one-way deterministic and probabilistic 
sensitivity analyses. The one-way deterministic 
sensitivity analysis showed the ICER variability 
was modest, ranging from approximately €8700 to 
€24,000 per QALYs gained. The probability sensitivity 
analyses showed the probability of the combined 
surgery being cost-effective was about 98% at a 
willingness to pay threshold of €50,000 per QALY and 
was still 91% at the commonly accepted willingness 
to pay threshold of €30,000 per QALY, Dr Fea noted.

ANTONIO M. FEA, MD 
e: antoniomfea@gmail.com
This article is based on a paper presented by Dr Fea at the ESCRS 2020 virtual meeting. 
Dr Fea is a consultant to EyeD, Glaukos, iSTAR Medical, Ivantis and ELT Sight and receives 
research support from Allergan.
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Understanding the genetics of glaucoma
Genome-wide association studies are paving the way to personalised care

By Prof. Fotis 
Topouzis and 
Dr Dimitrios 

Giannoulis O
ver the past few years, we have witnessed 
great progress in the field of molecular 
genetics, mainly due to significant 
advancements and cost reductions in 

genotyping technology. As a result, the number of 
genetic studies being undertaken in many fields 
of medicine, including ophthalmology, is rapidly 
increasing, leading to the discovery of new disease-
related genes and genetic loci.

Identifying the genetic background of a disease 
is of great importance for improving our knowledge 
about biological pathways that contribute to disease 
pathogenesis and developing new DNA-based 
methods of diagnosis, risk assessment and treatment.

Glaucoma genetics
Glaucoma, which is the leading global cause of 
irreversible blindness, is a multifactorial disorder 
resulting from a combination of genetic and 
environmental factors. A series of genes and 
polymorphisms has been associated with the disease 
and the pattern of inheritance may vary. For instance, 
Mendelian inheritance is typical for rare early-onset 
disease, whereas complex inheritance is responsible 
for the common adult-onset forms.1 

The most common Mendelian forms of primary 
open-angle glaucoma (POAG) are caused by 
mutations in the myocilin (MYOC) gene, which have 
a prevalence of 2–4% in POAG patients.2 Recently, 
genetic studies—and especially genome-wide 
association studies—have greatly contributed to the 
identification of new disease-related loci. 

Currently, over 100 genomic regions (e.g., SIX1/
SIX6, TXNRD2, ATXN2, FOXC1, TMCO1, CDKN2B-AS1, 
ABCA1, AFAP1, GMDS) are known to be associated 
with POAG susceptibility at a genome-wide level 
of significance: in 2017 this number was only 16.1,3 
However, the effect size of each one may be minor 
and collectively they explain only a small fraction of 
POAG heritability.4 

Apart from variants directly linked to the disease, 
a large number of genetic loci have been associated 
with risk factors for POAG, such as intraocular 
pressure (IOP) and cup-to-disc ratio. It remains 
unclear what role these loci play in the disease, as 
many of them do not demonstrate an association 
with POAG.4

Regarding exfoliation glaucoma, we know that it 
is highly prevalent in some populations, which could 
imply a specific genetic background. The LOXL1 gene 
has an important role in exfoliation pathogenesis 
and recent studies have identified additional genetic 
loci (CACNA1A, FLT1-POMP, TMEM136-ARHGEF12, 
AGPAT1, RBMS3, SEMA6A) associated with increased 
risk of exfoliation syndrome.5 However, as an analysis 
in the Thessaloniki Eye Study showed, gene variants 
of LOXL1 do not help to identify those with exfoliation 
who are at increased risk for glaucoma development, 
because they are similarly and strongly associated 
with both exfoliation syndrome and glaucoma.6

Risk assessment in clinical practice
Adopting genetic factors for risk assessment in clinical 
practice is challenging and probably not feasible for 
most of our patients. Therefore, family history is often 
used as a surrogate for genetic risk.

In the Rotterdam population-based study, first-
degree relatives of glaucoma patients and controls 
underwent standardised examination, including 
perimetry, and results demonstrated that the risk 
of developing glaucoma was 9.2 times increased in 
relatives of glaucoma patients.7 Risk calculators are 
useful tools for clinicians as they can provide more 
personalised risk estimations. Genetic factors are 
already included in some calculators for age-related 
macular degeneration (AMD)8,9 but they are not 
really used in clinical practice because no preventive 
intervention has been established for early AMD. 

In glaucoma, preventive measures can be taken 
only for patients with ocular hypertension: the risk 
calculator developed by the Ocular Hypertension 
Treatment Study and European Glaucoma Prevention 
Study groups has helped clinicians to treat patients 
who are at high risk of developing glaucoma.10 An 

IN SHORT 
  Many genes and polymorphisms have 

been identified as being associated 
with glaucoma, predicting progression, 
identifying those at increased risk and 
allowing treatment to be optimised.

Prof. Topouzis



interesting question would be whether the 
addition of genetic parameters could further 
refine this risk calculator.

Genetic screening for glaucoma
Early detection of glaucomatous damage is 
of paramount importance for patients and 
great efforts have been made to develop 
effective screening methods. However, it 
has been suggested that the additional yield 
of periodic POAG screening is lower than 
expected from published prevalence data.11

Likewise, genetic testing for POAG 
at a population level is not currently 
justified.4 However, for selected cases such 
as inherited early-onset disease, genetic 
testing is of clear benefit. For example, if 
a patient does not carry the mutation that 
causes POAG in their family then their risk 
of developing glaucoma will be similar to 
that in the general population so they could 
be discharged from frequent ophthalmic 
examinations. 

We should also consider that there may 
be drawbacks related to the use of genetics 
as a screening approach. We should be 
cautious about counselling patients who 
are at risk but not currently affected, as 
socioeconomic, psychological and ethical 
issues may arise.

Applying genetics to risk assessment of 
glaucoma progression could contribute to 
the improvement of patient management. 
A 2015 study investigated whether known 
genetic loci for POAG are associated with 
visual field (VF) progression in patients 
from a Singaporean Chinese population. 

A variant in the TGFBR3-CDC7 region was 
associated with a 6.7 times increased chance 
of VF progression in POAG patients with 
five or more reliable VF measurements.12 
However, the results need to be replicated in 
other independent cohorts.

Overall, it appears that genetics may 
be more relevant to manifest glaucoma 
management, having a role in predicting 
progression or rate of progression, 
identifying those at increased risk of 
becoming visually impaired and optimising 
treatment with targeted therapy. This 
contribution would meet the aim of 
glaucoma management, which is to 
maintain the patient’s VF and related quality 
of life at a sustainable cost.2

Recent developments
Progress in the field of genetic discoveries 
is remarkable and new data are emerging 
constantly. Recently, in a large-scale multi-
trait analysis of glaucoma,3 investigators 
developed a polygenic risk score that 
could be predictive of increased risk of 
advanced glaucoma; glaucoma status 
beyond traditional risk factors; earlier age of 
glaucoma diagnosis; increased probability 
of disease progression in early-stage disease; 
and increased probability of incisional 
glaucoma surgery in advanced disease.

These developments are clearly promising 
and lead the way to personalised patient 
management. However, at present, clinical 
application of genetic testing for glaucoma is 
justified only for selected cases and further 
research is needed before comprehensive 
genetic risk assessment and targeted gene-
based therapy can be achieved.
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Risk calculators are 
useful tools for clinicians 
as they can provide 
more personalised risk 
estimations.
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T
he first retinal gene therapy, voretigene 
neparvovec-rzyl (Luxturna, Spark 
Therapeutics), was approved by the United 
States Food and Drug Administration in 

2017. More than 3 years later, the field has a rapidly 
changing horizon, according to Dr Christine Kay.

“The standard of care for inherited retinal diseases 
has been elevated to a new level, requiring early 
diagnosis, genetic testing and familiarity with clinical 
trials so that we can correctly counsel our patients,” 
said Dr Kay, a retina specialist with Vitreo Retinal 
Associates in Gainesville, Florida, US, and an affiliate 
assistant professor of ophthalmology at the University 
of South Florida in Tampa. Dr Kay provided an 
overview of gene therapy and discussed current gene 
therapy clinical trials and patient counselling pearls 
for selected inherited retinal diseases.

Gene therapy categories
Gene therapy for retinal dystrophies involves several 
different techniques that vary depending on the type 
of mutation. For recessive diseases in which the goal 
is to replace a missing function, the therapy is based 
on an augmentation (replacement) strategy. 

In contrast, for dominant diseases in which the 
mutation is causing protein misfolding or toxicity, gene 
therapy aims to suppress or inactivate the toxic gene. 
Strategies include using short synthetic single-stranded 
oligonucleotides that can alter RNA and CRISPR gene 
editing to manipulate DNA in vivo, said Dr Kay.

For multifactorial diseases such as age-related 
macular degeneration, for which there is no single 

underlying genetic cause, gene therapy can provide 
an additional means of introducing a therapeutic, 
such as an anti-vascular endothelial growth factor 
agent. Non-genotype specific gene therapy using 
neuromodulation or optogenetics is an approach 
employed when the causative gene for a disease is not 
known. Its goal is to genetically alter ganglion cells to 
increase their photosensitivity.

Clinical gene therapy studies 
Multiple clinical trials of therapeutics for Stargardt 
disease are ongoing. These include a lentivirus 
gene therapy trial, a stem cell therapy trial, studies 
investigating orally administered drugs—one 
evaluating chemically modified vitamin A and 
another examining a visual cycle modulator—and a 
study of an intravitreal complement inhibitor. 

According to Dr Kay, genetic testing is critical 
for patients with Stargardt disease and should be 
done to confirm mutations in the ABCA4 gene. In 
addition, physicians should advise patients to avoid 
supplemental vitamin A and protect their eyes in 
sunlight. 

IN SHORT 
  Gene therapies are being investigated for 

multiple inherited retinal diseases and the 
progress in this field has implications for 
patient care.

Gene therapy heralds new era for 
inherited retinal diseases
Physician summarises ongoing clinical trials and offers patient counselling pearls

By Cheryl Guttman 
Krader;

Reviewed by  
Dr Christine Kay

For multifactorial diseases such as age-related 
macular degeneration, gene therapy can provide 
an additional means of introducing a therapeutic.
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Counselling should also 
include a discussion of 
“Fishman’s rule”, which 
gives patients an idea of their 
disease’s natural history. 
“Vision can decline slowly 
until acuity reaches 20/40, at 
which point there is typically a 
7- to 10-year period of decline 
to reach the typical end stage 
of 20/200,” Dr Kay said. 

Current gene therapy trials 
for Leber congenital amaurosis 
(LCA) include one involving 
antisense oligonucleotide 
therapy and another using 
a CRISPR system for gene 
editing. Dr Kay noted that 
LCA is often misdiagnosed as 
retinitis pigmentosa (RP). She 
added: “Clinicians should ask 
about congenital onset and 
nystagmus and be aware of a 
possible association between 
LCA and the autism spectrum 
as well as misdiagnosis with 
these patients.”

CNGB3-achromatopsia is 
another disease for which 
there are ongoing gene 
therapy trials. It can mimic 
blue cone monochromacy, Dr 
Kay said, although patients 
with the latter typically 
have slightly better acuity 
and a better result on the 
Farnsworth-Munsell 100 Hue 
test for colour vision. 

It is possible to distinguish 
between the two conditions 
by using electroretinography 
or, more easily, genetic 
testing. To address the 
exquisite photosensitivity 
or photoaversion associated 
with achromatopsia, Dr Kay 
recommended that patients 
wear red-tinted lenses.

Representing a progressive, 
later-onset, diffuse 
photoreceptor disease, RP 
is relatively common, with 
a prevalence of one in 4,000 
individuals. Dr Kay said that 

patients with RP should have 
genetic testing to identify the 
underlying mutation that will 
determine their candidacy for 
ongoing clinical trials. 

In addition, physicians 
should monitor these 
patients for cystoid macular 
oedema (CMO) using optical 
coherence tomography. “CMO 
is common in patients with 
RP and should be treated 
with carbonic anhydrase 
inhibitors as first-line therapy 
as well as with steroidal 
and nonsteroidal therapy to 
preserve the foveal structure,” 
Dr Kay said.

Regarding other retinal 
diseases, investigators 
are examining antisense 
oligonucleotide therapy 
for the treatment of Usher 
syndrome due to mutations in 
exon 13 of the USH2A gene. 
Choroideremia is also the 
subject of multiple ongoing 
gene therapy trials. 

In addition, the US-based 
National Eye Institute is 
sponsoring a gene therapy 
trial for gyrate atrophy. 
According to Dr Kay, genetic 
testing is not necessarily 
needed for diagnosing this 
condition, which can be 
ruled in or out based on the 
serum ornithine level. A 
finding of elevated ornithine 
also informs a decision on 
whether to start vitamin B 
therapy, she said.

19europe.ophthalmologytimes.com

CHRISTINE KAY, MD 
e: christinekay@gmail.com
This article is based on Dr Kay’s presentation at 
the American Academy of Ophthalmology 2020 
virtual annual meeting. She is a consultant and/
or investigator for multiple companies developing 
retinal gene therapies. She holds equity in 
Atsena Therapeutics and receives honoraria 
from the Bascom Palmer Eye Institute as a 
member of the data safety monitor board for a 
choroideremia trial.

www.oculus.de

The internal pressure was  
completely normal, yet still 

the balloon burst. Why?

Quick and reliable  
early detection of normal 
tension glaucoma 

Glaucoma is only young once, 
making its early detection and 
treatment all the more important. 
However, glaucoma is especially 
often overlooked in eyes with 
normal IOP. Here’s where the 
OCULUS Corvis® ST with its 
glaucoma screening software 
comes in useful.

Deceptive 
NORMALITY

OTE Corvis ST Deceptive Normality 102x267 e 4c 04.21.indd   1OTE Corvis ST Deceptive Normality 102x267 e 4c 04.21.indd   1 06.04.2021   17:00:1406.04.2021   17:00:14



20

cataract & refractivecataract & refractive

MAY 2021 :: Ophthalmology Times Europe®

S
tudy results from a comparison of the LASIK, 
photorefractive keratectomy (PRK) and 
small incision lenticule extraction (SMILE) 
procedures showed that the least amount of 

myopic regression occurred with SMILE, regardless 
of the degree of myopia. Dr Sung Min Kim credited 
this result to proper adjustment of the surgical 
nomogram, which resulted in an exceptionally low 
enhancement rate.

SMILE is a single-step, flapless, femtosecond laser 
surgery. This study result showed that SMILE causes 
less dry eye and lower induction of aberrations 
postoperatively compared with LASIK and PRK. Dr 
Kim pointed out that in addition, the long-term visual 
outcomes were comparable among the three surgeries.

Enhancement rates after SMILE are low, but 
the need remains; in recent studies, enhancement 
percentages ranged from 2.2 to 2.9% and were 
associated with older patient age and higher degrees 
of myopia. However, Dr Kim reported that his 
enhancement rates were considerably lower after 10 

years’ experience with SMILE.

Study design 
The investigators, Dr Kim and 
Dr Hyung-Jin Koo, undertook a 
retrospective study to assess the 
enhancement and regression rates 
after LASIK, PRK and SMILE and 
see how each performed with 
varying degrees of myopia. In 
addition, the investigators wanted 
to determine the risk factors for 
enhancement procedures. Both 
physicians are from the Nunemiso 
Eye Clinic in Seoul, South Korea.

They reviewed all refractive 
cases in myopia or myopic astigmatism from January 
2010 to November 2019 at the Nunemiso Eye Clinic. 
They also measured uncorrected and corrected 
distance visual acuity, spherical equivalent (SEQ) and 
central corneal thickness (CCT) both preoperatively 
and postoperatively. 

The preoperative data included intraocular pressure, 
anterior chamber depth, pupillary size and high-order 
aberrations. The parameters collected intraoperatively 
were the optical zone, lenticular diameter and 
thickness, ablation depth, residual stromal bed (RSB) 
and the percentage of tissue altered (PTA).

In the study, the investigators defined myopic 
regression as a residual myopic error of –1.0 D or 
more. Patients were candidates for a second surgery 
when the residual myopic error was –1.0 D or more, 
the uncorrected vision was less than 20/30 or patient 
satisfaction was low despite a visual acuity of 20/25.

The patients were divided into three groups based 
on the preoperative SEQ. Mild myopia was defined  
as an SEQ of –3.0 D or less; moderate myopia as  
–3.0 D < SEQ < –6.0 D or less; and high myopia  
as –6.0 D < SEQ < –9.0 D or less, Dr Kim said. The 
VisuMax femtosecond laser (Zeiss) was used for the 
SMILE and Femto-LASIK procedures, excimer lasers 
(MEL 80, Zeiss and Allegretto Wave EYE-Q, Alcon) 
for PRK and LASIK procedures, and the One Use-Plus 
microkeratome (Moria) excimer laser was used to 
make the LASIK flaps. 

Results
A total of 63,416 cases comprised the SMILE (79.4%), 
PRK (14.9%) and LASIK (5.7%) cases. The regression 
rates of all subjects among the SMILE, PRK and 
LASIK cases were 1.3%, 3% and 3.8%, respectively, 
Dr Kim said.

When the cases were divided by the degree of 
myopia, the respective regression percentages in the 
mild myopia group (12,369 cases) were 0.3%, 1.5% 
and 1.9%; in the moderate myopia group (35,410 
cases), 0.6%, 2.5% and 3.5%; and in the high myopia 

SMILE offers low enhancement 
rate after nomogram adjustment
Refractive surgery for myopia has lower regression rates than LASIK and PRK

By By Lynda 
Charters;

Reviewed by  
Dr Sung Min Kim

Dr Kim

  The rates of postoperative myopic 
progression are the lowest with the SMILE 
procedure compared with PRK and LASIK, 
regardless of the degree of myopia.
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group (15,637 cases), 3.8%, 4.9% and 6.7%. 
“SMILE was associated with the lowest 
myopic regression rate postoperatively 
among all the myopic ranges,” Dr Kim said. 
“The rate of myopic regression increased 
significantly to 3.8% in the high myopia 
group even after the SMILE procedure was 
performed.”

The overall reoperation rate was a focus 
for the investigators. Ultimately, patients are 
seriously impacted on if they have to endure 
a second procedure when the first result is 
not up to their expectations.

According to Dr Kim, the overall 
reoperation rates in the SMILE, PRK and 
LASIK patients, respectively, were 0.3%, 
1.1% and 1.2%. The average time to an 
enhancement was 774.5 days. 

The factors that were identified as 
significantly associated with enhancement 
surgery were older age; higher preoperative 
SEQ; thinner preoperative CCT; small 
optical zone; a large amount of ablation; 
thin postoperative RSB; and high PTA. 
When 50,336 SMILE cases were reviewed 
separately, older age; SEQ; smaller lenticule 

thicker lenticule; thin postoperative RSB; 
and higher PTA were significant factors 
associated with an enhancement. 

Nomogram adjustment
Dr Kim and colleagues began performing 
the SMILE procedure in 2012 and the overall 
enhancement rate for SMILE performed over 
8 years was 0.34%. Although only one-third 
of the SMILE procedures were performed 
during the first 4 years, more than half of the 
enhancements were done during that time.

“The need for enhancements in most 
cases resulted from under correction caused 
by the imperfect nomogram,” Dr Kim said. 
From 2017 onwards, despite a substantial 
increase in SMILE procedures performed, 
the enhancement rate dropped. 

“At that time, the SMILE nomogram 
was set, and SMILE Xtra or Implantable 
Collamer Lens [Visian ICL] implantation 
has been performed since 2016 for patients 
with extremely high myopia,” said Dr Kim. 
Adjustment of the nomogram for SMILE 
resulted in a very low enhancement rate 
even during long-term observation. The 

possible risk factors for an enhancement 
procedure include high preoperative 
myopia, small lenticular diameter, thick 
lenticule, thin RSB and a high PTA.

Conclusion
Dr Kim concluded that the numbers of 
regression and enhancement cases could 
vary depending on the study setting and 
the retrospective design of this study may 
be considered a limitation. “However, 
considering the very long-term large number 
of analyses, our review is very meaningful 
for comparing the outcomes of the three 
refractive operations and determining 
the long-term safety,” Dr Kim explained. 
“SMILE was shown to be a safe refractive 
surgery for patients with myopia that is 
associated with low rates of regression or 
enhancement.” 

 ɋ Total subjects (63,416 cases)
» SMILE : 664 / 50,336 (1.3%)
» PRK : 286 / 9,439 (3%)
» LASIK : 137 / 3,641 (3.8%)

 ɋ Mild myopic group (12,369 cases)
» SMILE : 26 / 9,541 (0.3%)
» PRK : 29 / 1,912 (1.5%)
» LASIK : 17 / 916 (1.9%)

 ɋ Moderate myopic group (35,410 cases)
» SMILE : 185 / 28,722 (0.6%)
» PRK : 119 / 4,690 (2.5%)
» LASIK : 71 / 1,998 (3.5%)

 ɋ High myopic group (15,637 cases)
» SMILE :  453 / 12,073 (3.8%)
» PRK :  138 / 2,837 (4.9%)
» LASIK :  49 / 727 (6.7%)

» SMILE showed the lowest myopic 
regression rate post-operatively in  
all myopic ranges

» Myopic regression rate significantly 
increases in high myopic group even 
after SMILE

Data courtesy of Dr Sung Min Kim
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SMILE PRK LASIK

Total 1.3% 3% 3.8%

Mild 0.3% 1.5% 1.9%

Mod 0.6% 2.5% 3.5%

High 3.8% 4.9% 6.7%
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Patients who undergo a laser vision correction (LVC) pro-
cedure have high expectations for their outcome. Achiev-
ing accurate results and patient satisfaction benefits the 
practice in several ways. It leads to word-of-mouth refer-
rals, limits chair time spent in postoperative visits, and 
reduces the need for enhancement procedures. Thanks to 
ongoing advances in techniques and technologies, out-
comes of laser corneal refractive surgery have continued 
to improve so that today, most patients see 20/20 or better 
uncorrected for distance after their procedure.1,2

 
However, the results of refractive surgery are influenced 
by a variety of issues that can differ between surgery 
sites, including subjective refraction protocol, surgical 
technique, and laser room environment. Standardization 
of these factors is crucial in achieving good outcomes 
and must be implemented before embarking on nomo-
gram development, as without their standardization, 
nomograms will not be effective. Once that is done, a 
personal nomogram created using a regression analysis 
of the intended correction on the laser and achieved re-
fractive outcomes from a series of consecutive patients 
can refine accuracy. The optimal goal is to improve 
the refractive outcomes of individual patients. That is 
achieved by a sophisticated analysis that takes into ac-
count various factors and reflects the approach available 
through the ZEISS User Nomogram Service. 

A personal nomogram is a proven method for improving 
clinical results with LVC.3-6  The ZEISS User Nomogram 
Service, which uses statistical methods to create person-
al nomograms for PRK, LASIK or Lenticule Extraction 
procedures performed with ZEISS refractive laser devic-
es and applications such as PRESBYOND (Carl Zeiss 
Meditec AG, Jena, Germany) and SMILE (Carl Zeiss 
Meditec AG, Jena, Germany), makes nomogram per-
sonalization readily accessible for refractive surgeons 
whose goal is to deliver patients the best possible results. 

LVC NOMOGRAMS
Nomograms in LVC can be look-up tables that guide 
adjustments for programming laser parameters to opti-
mize results. They take into account a range of patient 
variables that contribute to outcome variability and are 
derived using mathematical equations that statistically 
analyse preoperative and postoperative data as well as 
the data entered on the laser from a series of previously 
operated patients.

CASE OF THE MONTH
C A S E  S T U D I E S

Each ZEISS refractive laser has an internal nomogram 
built into its software that is derived from data collect-
ed in extensive clinical studies with use of the internal 
nomogram. Satisfactory clinical results are typically 
achieved in the earliest procedures that are performed 
using the laser “right out of the box”.

NOMOGRAM DEVELOPMENT IN OUR CLINIC 
ZEISS offers the nomogram service at every clinic with 
refractive laser installations. We recently took advantage 
of this opportunity to develop a personal nomogram for 
Lenticule Extraction with SMILE on the VisuMax fem-
tosecond laser (Carl Zeiss Meditec AG, Jena, Germany) 
and LASIK on the MEL 90 excimer laser (Carl Zeiss 
Meditec AG, Jena, Germany). In the initial SMILE 
cases performed our postoperative day 1 results were 
good. Yet, we were interested in seeing if they could be 
improved. Our local ZEISS Clinical Applications Spe-
cialist (CAS) worked closely with us to address the situ-
ation, and based on their review made recommendations 
for refinements to the laser energy level and settings that 
improved our postop day 1 results. However, we were 
still interested in seeing if it would be possible to reach 
an even higher bar – long term.

Therefore, we started collecting data to submit to the 
ZEISS User Nomogram Service. First, we conferred 
with our local CAS, who explained the process, provid-
ed training on the requirements and data needed, and 
offered tips to facilitate data collection.

To optimize nomogram performance, ZEISS recom-
mends collecting data on at least 60 eyes. The data 
needed include anonymous patient identification and 
demographic information, preoperative refractive 
(sphere cylinder, axis) and visual acuity (UDVA and 
CDVA) measurements, the clinical refractive target and 
laser corrections for sphere cylinder, and axis, and the 
postoperative refractive and visual acuity results with 
the date of examination. A dedicated spreadsheet file 
(Microsoft Excel) provided by ZEISS serves as a tem-
plate for data collection and simplifies the process.

Once completed, the spreadsheet is submitted to ZEISS 
headquarters where it first undergoes review for data 
consistency. Turnaround time to receiving the recom-
mended nomogram is just two weeks. Once the practice 
has had a chance to review the information, an anal-

ysis debriefing conference is scheduled to discuss the 
results. ZEISS support does not stop at that point, how-
ever. The ZEISS CAS will provide ongoing follow-up 
onsite and through remote consultation while surgeons 
continue to review their outcomes to verify the accura-
cy of the nomogram and determine the need for further 
refinement either in the short-term, which was done for 
our clinic, or looking ahead if updating is needed be-
cause of changes in equipment, surgeons, or techniques.

After implementing the refined personal nomogram, it 
was our clinical impression that our SMILE patients 
were happier on postoperative day 1 and that our re-
treatment rates had decreased. To confirm these anec-
dotal observations, we undertook an analysis of month 
1 data from a series of 47 post-nomogram eyes and 
compared the outcomes with those achieved in a group 
of 58 eyes treated initially with the nonuser-specific 
nomogram. The results showed implementation of the 
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Figure 1. Scatter plot and linear regression analysis between 
achieved (postop month 1) and attempted spherical equivalent 
(SEQ) refractive correction for SMILE in the initial cohort of 58 
eyes (top) and after refinement of a personal nomogram sho-
wing 47 eyes (bottom).

personalized nomogram increased outcome predictabil-
ity, reduced scatter, and minimized a tendency to over-
correction that was seen in our first cohort of SMILE 
patients (Figure 1). In addition, we saw increases in 
the percentage of eyes achieving a spherical equivalent 
outcome within ±0.5 D and ±1.0 D of the attempted 
target. In the initial cohort of eyes treated before no-
mogram personalization, 78% had a refractive outcome 
within ±0.5 D of the attempted target and 92% were 
within ±1.0 D of the targeted refraction. Using the re-
fined personalized nomogram the achieved refractive 
outcome was within ±0.5 D of attempted in 89% of 
eyes, and 98% of eyes were within ±1.0 D of the target.

A CLINICAL TIP
Obtaining reliable refractive data is essential for 
achieving optimal surgical results. These data are also 
the core element for developing an accurate personal 
nomogram. These considerations speak to the impor-
tance of following a standardized approach for measur-
ing manifest refraction. In our practice, all refractions 
are done by our two optometrists, Oliver Bowen-Thom-
as and Jeri Young, using a standardized protocol. Guid-
ance on technique is also available from ZEISS and can 
be requested from the CAS. 

CONCLUSION
Attaining targeted refractive outcomes and excellent 
levels of uncorrected visual acuity is the basis for 
achieving satisfied patients who will help build a refrac-
tive surgery practice. A personal nomogram is one of the 
adjusting screws that can help to improve clinical re-
sults, and the ZEISS User Nomogram Service facilitates 
implementation of a personal nomogram for all ZEISS 
refractive laser users. When patient outcomes are opti-
mized, surgeons will find they are spending less time 
with postoperative consultations and enhancement pro-
cedures. Therefore, they will be well situated to accom-
modate a growing influx of refractive surgery patients.
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Patients who undergo a laser vision correction (LVC) pro-
cedure have high expectations for their outcome. Achiev-
ing accurate results and patient satisfaction benefits the 
practice in several ways. It leads to word-of-mouth refer-
rals, limits chair time spent in postoperative visits, and 
reduces the need for enhancement procedures. Thanks to 
ongoing advances in techniques and technologies, out-
comes of laser corneal refractive surgery have continued 
to improve so that today, most patients see 20/20 or better 
uncorrected for distance after their procedure.1,2

 
However, the results of refractive surgery are influenced 
by a variety of issues that can differ between surgery 
sites, including subjective refraction protocol, surgical 
technique, and laser room environment. Standardization 
of these factors is crucial in achieving good outcomes 
and must be implemented before embarking on nomo-
gram development, as without their standardization, 
nomograms will not be effective. Once that is done, a 
personal nomogram created using a regression analysis 
of the intended correction on the laser and achieved re-
fractive outcomes from a series of consecutive patients 
can refine accuracy. The optimal goal is to improve 
the refractive outcomes of individual patients. That is 
achieved by a sophisticated analysis that takes into ac-
count various factors and reflects the approach available 
through the ZEISS User Nomogram Service. 

A personal nomogram is a proven method for improving 
clinical results with LVC.3-6  The ZEISS User Nomogram 
Service, which uses statistical methods to create person-
al nomograms for PRK, LASIK or Lenticule Extraction 
procedures performed with ZEISS refractive laser devic-
es and applications such as PRESBYOND (Carl Zeiss 
Meditec AG, Jena, Germany) and SMILE (Carl Zeiss 
Meditec AG, Jena, Germany), makes nomogram per-
sonalization readily accessible for refractive surgeons 
whose goal is to deliver patients the best possible results. 

LVC NOMOGRAMS
Nomograms in LVC can be look-up tables that guide 
adjustments for programming laser parameters to opti-
mize results. They take into account a range of patient 
variables that contribute to outcome variability and are 
derived using mathematical equations that statistically 
analyse preoperative and postoperative data as well as 
the data entered on the laser from a series of previously 
operated patients.

CASE OF THE MONTH
C A S E  S T U D I E S

Each ZEISS refractive laser has an internal nomogram 
built into its software that is derived from data collect-
ed in extensive clinical studies with use of the internal 
nomogram. Satisfactory clinical results are typically 
achieved in the earliest procedures that are performed 
using the laser “right out of the box”.

NOMOGRAM DEVELOPMENT IN OUR CLINIC 
ZEISS offers the nomogram service at every clinic with 
refractive laser installations. We recently took advantage 
of this opportunity to develop a personal nomogram for 
Lenticule Extraction with SMILE on the VisuMax fem-
tosecond laser (Carl Zeiss Meditec AG, Jena, Germany) 
and LASIK on the MEL 90 excimer laser (Carl Zeiss 
Meditec AG, Jena, Germany). In the initial SMILE 
cases performed our postoperative day 1 results were 
good. Yet, we were interested in seeing if they could be 
improved. Our local ZEISS Clinical Applications Spe-
cialist (CAS) worked closely with us to address the situ-
ation, and based on their review made recommendations 
for refinements to the laser energy level and settings that 
improved our postop day 1 results. However, we were 
still interested in seeing if it would be possible to reach 
an even higher bar – long term.

Therefore, we started collecting data to submit to the 
ZEISS User Nomogram Service. First, we conferred 
with our local CAS, who explained the process, provid-
ed training on the requirements and data needed, and 
offered tips to facilitate data collection.

To optimize nomogram performance, ZEISS recom-
mends collecting data on at least 60 eyes. The data 
needed include anonymous patient identification and 
demographic information, preoperative refractive 
(sphere cylinder, axis) and visual acuity (UDVA and 
CDVA) measurements, the clinical refractive target and 
laser corrections for sphere cylinder, and axis, and the 
postoperative refractive and visual acuity results with 
the date of examination. A dedicated spreadsheet file 
(Microsoft Excel) provided by ZEISS serves as a tem-
plate for data collection and simplifies the process.

Once completed, the spreadsheet is submitted to ZEISS 
headquarters where it first undergoes review for data 
consistency. Turnaround time to receiving the recom-
mended nomogram is just two weeks. Once the practice 
has had a chance to review the information, an anal-

ysis debriefing conference is scheduled to discuss the 
results. ZEISS support does not stop at that point, how-
ever. The ZEISS CAS will provide ongoing follow-up 
onsite and through remote consultation while surgeons 
continue to review their outcomes to verify the accura-
cy of the nomogram and determine the need for further 
refinement either in the short-term, which was done for 
our clinic, or looking ahead if updating is needed be-
cause of changes in equipment, surgeons, or techniques.

After implementing the refined personal nomogram, it 
was our clinical impression that our SMILE patients 
were happier on postoperative day 1 and that our re-
treatment rates had decreased. To confirm these anec-
dotal observations, we undertook an analysis of month 
1 data from a series of 47 post-nomogram eyes and 
compared the outcomes with those achieved in a group 
of 58 eyes treated initially with the nonuser-specific 
nomogram. The results showed implementation of the 
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Figure 1. Scatter plot and linear regression analysis between 
achieved (postop month 1) and attempted spherical equivalent 
(SEQ) refractive correction for SMILE in the initial cohort of 58 
eyes (top) and after refinement of a personal nomogram sho-
wing 47 eyes (bottom).

personalized nomogram increased outcome predictabil-
ity, reduced scatter, and minimized a tendency to over-
correction that was seen in our first cohort of SMILE 
patients (Figure 1). In addition, we saw increases in 
the percentage of eyes achieving a spherical equivalent 
outcome within ±0.5 D and ±1.0 D of the attempted 
target. In the initial cohort of eyes treated before no-
mogram personalization, 78% had a refractive outcome 
within ±0.5 D of the attempted target and 92% were 
within ±1.0 D of the targeted refraction. Using the re-
fined personalized nomogram the achieved refractive 
outcome was within ±0.5 D of attempted in 89% of 
eyes, and 98% of eyes were within ±1.0 D of the target.

A CLINICAL TIP
Obtaining reliable refractive data is essential for 
achieving optimal surgical results. These data are also 
the core element for developing an accurate personal 
nomogram. These considerations speak to the impor-
tance of following a standardized approach for measur-
ing manifest refraction. In our practice, all refractions 
are done by our two optometrists, Oliver Bowen-Thom-
as and Jeri Young, using a standardized protocol. Guid-
ance on technique is also available from ZEISS and can 
be requested from the CAS. 

CONCLUSION
Attaining targeted refractive outcomes and excellent 
levels of uncorrected visual acuity is the basis for 
achieving satisfied patients who will help build a refrac-
tive surgery practice. A personal nomogram is one of the 
adjusting screws that can help to improve clinical re-
sults, and the ZEISS User Nomogram Service facilitates 
implementation of a personal nomogram for all ZEISS 
refractive laser users. When patient outcomes are opti-
mized, surgeons will find they are spending less time 
with postoperative consultations and enhancement pro-
cedures. Therefore, they will be well situated to accom-
modate a growing influx of refractive surgery patients.
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Benefits of topography-guided 
treatments for irregular corneas
Technique is easy to plan and perform, provides good refractive results 

I
rregular corneas can be caused by several 
factors, including scarring following contact lens 
infections, keratoconus and ectasia. Patients who 
have this refractive issue can be candidates for 

customised approaches such as topography-guided 
treatments rather than standard procedures.

Many surgeons are unwilling to treat irregular 
corneas with transepithelial photorefractive 
keratometry (PRK) because they are unsure as 
to what the outcomes will be. They would rather 
prescribe contact lenses or perform traditional 
phototherapeutic keratectomy (PTK) because these 
are easier options in patients who have membrane 
dystrophies; however, these methods are not suitable 
for treating an irregular cornea because it is not clear 
whether or not the irregular astigmatism will worsen.

One option is to combine conventional refractive 
surgery with topography-guided surgery so that 
even a small variation in the corneal surface can 
be identified for correction. This provides a great 
opportunity for patients who have visual complaints 

that are caused by corneal irregularities. Topography-
guided treatment not only allows restoration of the 
cornea but can also soften the irregularity of the cornea 
and produce good refractive results.

Patient evaluation
When evaluating patients for epithelial irregularity 
and irregular corneas that are suitable for PTK or a 
single-step transepithelial PRK, I take the traditional 
measurements that are common in every patient: 
refraction; best corrected visual acuity (BCVA); slit-
lamp examination; fundus examination; intraocular 
pressure (IOP) measurements; anterior segment 
optical coherence tomography (OCT) to identify the 
depth of the corneal opacity (Figure 1); and OCT 
to assess the macular, retinal nerve fibre layer and 
ganglion cells. 

I integrate topographic images and data from two 
anterior topographic screening tools (Atlas 9000, Zeiss 
and Pentacam, Oculus). We integrate the topographies 
obtained with the Atlas 9000 into the planning station 

By Dr Marta Ibarz 
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(FIGURE 1) Anterior segment 
optical coherence tomography 
(Optovue Inc.) image of the 
superficial corneal scar.
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(FIGURE 2) Treatment plan at the planning station of the CRS Master.
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(CRS Master, Zeiss; Figure 2) and use 
the Pentacam to analyse the evolution 
of the corneal shape—specifically 
changes in total corneal astigmatism 
after surgery—but it is not involved in 
the surgical process.

Next, I perform epithelial mapping 
with wide OCT (Cirrus 6000, Zeiss) to 
visualise where epithelial thickness 
is greater: usually the epithelium is 
thicker and the stroma thinner in the 
location of the scar. This allows me 
to contrast the topography and the 
epithelial mapping. I also perform a 
complete ocular examination with 
endothelial cell count, fundus, macular 
OCT, IOP and optic nerve scan.

Treatment protocol
Before treatment, I explain to the 
patient that, although the procedure 
is short, the postoperative recovery 
period can be uncomfortable, 
especially in the first 2 days. This is 
due to the removal of the epithelium. 
The patient will experience 
photophobia and red eye and will 

need to wear contact lenses for 5 days 
until the epithelium normalises.

I also explain that the patient 
will need to use several drops, 
including antibiotics, corticosteroids, 
nonsteroidals and artificial tears, 
and I inform them that sometimes 
one attempt is not enough – it 
may be necessary to perform an 
enhancement, although this is rare. 

It is vital that the patient 
understands that this is not refractive 
surgery on a virgin cornea. It is a 
procedure designed to regain visual 
acuity that has been lost, so it is not as 
easy as performing LASIK.

When I am ready to perform the 
procedure, the first thing I do is access 
the high-quality topographic images 
already recorded. We introduce the 
central corneal thickness, select 
surface ablation mode and choose the 
size of the optical zone (usually 7 mm). 

After integrating all the images 
and data with the manifest refraction 
of the patient into the planning 
station, the software calculates the 
treatment required to regularise the 
optical zone to a spherocylindrical 
shape with minimum tissue ablation. 
It calculates the microns at each point 
that it is going to treat. 

Treatment pearls
In the transepithelial mode of the 
planning station software, the ablation 
is automatically increased to 50 µm 
(because the epithelium is usually 50 

µm) in a uniform pattern all over the 
optical zone with no transition zone. 
There is no need for a masking agent.

Before starting treatment, I simply 
dry the cornea and apply the laser 
(MEL 90, Zeiss). It is easy to use. At 
the end, mitomycin C is applied for 1 
minute on the cornea with a surgical 
sponge to avoid the limbus, followed 
by gentle washing with balanced salt 
solution.

When the procedure is complete, 
I place the contact lens (Biofinity, 
CooperVision) and then prescribe 
antibiotics and corticosteroids to avoid 
haze, nonsteroidal anti-inflammatory 
drugs to control the pain in the first 
2 days, and artificial tears. We also 
advise the patient to wear sunglasses 
when outdoors.

The patient returns 5 days 
postoperatively if the epithelium is 
restored enough, and then I remove the 
contact lens. If the epithelium has not 
been restored, then the patient waits 3 
or 4 days longer before returning.

We have found that younger 
patients’ epitheliums usually return 
to normal in 5 days whereas it might 
take several weeks in older patients. 
We monitor to determine the right 
time to remove the contact lens.

One month postoperatively, 
we have the patient return and 
assess their IOP, due to the use of 
topical steroids. We allow as many 
postoperative visits as necessary, but 
the typical protocol is 24 hours, 1 

IN SHORT 
  Topography-guided 

treatments for irregular corneas 
can improve patients’ best 
corrected visual acuity. The 
technique is easy to plan and 
perform, supported by software 
to do the calculations.
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week, 1 month and 3 months. 
At 3 months, we perform refraction 

and topography to determine whether an 
enhancement or correction with spectacles 
is required. As refractive surgeons, we 
prefer to perform an enhancement with 
the laser, but in some cases (older patients, 
for instance) we might decide to prescribe 
spectacles. 

Case studies
A 28-year-old man presented with 
a BCVA of 20/100. He had epidemic 
keratoconjunctivitis with subepithelial 
infiltrates. However, these infiltrates were 
extremely dense in the middle of the cornea: 
they were affecting the visual axis and the 
irregularity was very high. 

After topography-guided treatment, 
his vision recovered to 100%. However, it 

is important to note that this was not an 
easy process for the patient. His complete 
recovery was not achieved until 3 months 
postoperatively, although he improved daily 
(Figures 3 and 4). 

In a separate case, a 74-year-old woman 
presented with Salzmann nodular 
degeneration that was so symptomatic that 
her vision was 20/70 in her dominant eye. 
She had amblyopia in her good eye. 

3

(FIGURE 3) Pentacam and Atlas 9000 
pre-op in the case of the 28-year-old 
patient described.
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After topography-guided treatment, she 
had many surface complaints, which was 
normal at her age. Her vision is now 0.8, so 
we have nearly doubled her visual acuity 
and she is extremely happy. 

We also performed the procedure on her 
other eye; however, we did not have much 
success due to the amblyopia. However, she 
is happy with both procedures, especially in 
the dominant eye. 

Conclusion
I encourage cataract and refractive 
surgeons to consider this technique 
because it is easy to plan and perform. The 
algorithm behind the treatment is robust 
and the calculation work is done for the 
surgeon. 

The end result of this procedure may 
not be spectacle independence, given 
these patients’ conditions, but BCVA can 

be improved. This is a useful tool for 
experienced surgeons who wish to treat 
therapeutic cases in their own practices.

(FIGURE 4) Regularisation of the anterior 
surface (Pentacam and Atlas 9000 
topographies 3 months after surgery).

(Images courtesy of Dr Marta Ibarz Barberá)
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AI enhances customised myopic 
LASIK with ray tracing optimisation
Novel technique provides another option for both normal and irregular corneas

C
ustomised myopic LASIK using automated 
ray tracing optimisation appears to offer 
improved and predictable results. The 
procedure is driven by artificial intelligence 

(AI) and represents a clear step forward in LASIK 
technology. 

The roots of the technology can be traced to 
topography-guided treatments introduced in 
Europe in the early 2000s; the treatment approach 
ultimately led to the introduction of the Athens 
Protocol, which combines topography-guided and 
partial transepithelial photo-reactive keratectomy 
and corneal crosslinking. 

“The topography-guided treatments were used 
to treat sick or problematic eyes, with enlargement 
of optical zone and treating irregularities such as 
those seen in keratoconic eyes,” noted Dr A. John 
Kanellopoulos from the LaserVision Clinical and 
Research Eye Institute in Athens, Greece, and New 
York University Medical School, United States.

Benefits
The advancements in the technology are 
demonstrated by the surgeon’s ability to treat, for 
example, a herpetic scar. The topography-guided 
procedure can return the cornea to a normal state; in 
contrast, before the availability of the technology, a 
corneal transplant might be considered in a patient 
who was contact lens intolerant. 

The technology can also be used to treat normal 
eyes, Dr Kanellopoulos explained. “Use of TMR 
[topography-modified refraction] in routine myopic 
eyes not only achieves emmetropia but also pushes 
the envelope to achieve significant gains in lines of 
vision postoperatively,” he said.

This technology was initially theoretical and 
difficult to perform, Dr Kanellopoulos recounted, 
because of the extensive team diagnostics required 
and calculations by the surgical team. The advent 
of ray tracing first validated the effort to push 
refractive surgery beyond wavefront-optimised 
treatments and standard clinical refractions to the 
next level.

Testing the method
Dr Kanellopoulos and Dr Dylan Stevens evaluated 
both eyes of 25 cases in a consecutive case series 
that were treated with femtosecond laser-assisted 
myopic LASIK. The eyes were evaluated for all 
refractive parameters. Dr Stevens is also from the 
LaserVision Clinical and Research Eye Institute in 
Athens, Greece, and New York University Medical 
School.

These procedures differ from the standard 
method by using a novel wavelength outcome AI 
platform, which calculates the ablation profile 
based on measurements from a single device, the 
Sitemap (Alcon). This device performs three types 
of measurements for each patient: axial length 
measurements with interferometry, Scheimpflug 
tomography and Hartmann-Shack wavefront 
analysis. The investigators evaluated the visual 
acuity, refractive error, keratometry, topography, 
high-order aberrations and contrast sensitivity 
during 3 months of follow-up. 

The AI of the InnovEyes software calculates 
the low and higher-order aberrations for each 
eye in four steps and performs ray tracing in two 
opposite directions in a model eye using the axial 
length measurements obtained previously. The 
corneal topography measurements are then used to 
calculate the propagation of 2,000 light rays through 
the anterior corneal surface, corneal stroma, the 
posterior corneal surface, through the anterior 
chamber and onto the anterior lens surface. 

The wavefront data are used to calculate the 
light that travels through the eye, from the retina, 
through the vitreous cavity, onto the posterior lens 

IN SHORT 
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automated ray tracing optimisation has 
the potential to offer improved and more 
predictable outcomes, a study shows.
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surface through the natural lens 
and onto the anterior lens surface. 
Finally, tilt is calculated between 
the lens and cornea. 

This process is markedly faster 
than previously, taking just seconds 
compared with hours. “This process 
facilitates viewing the eye as a total 
visual system; that is, as a system 
of multiple refractive entities,” Dr 
Kanellopoulos said.

Refractive results
The results in the 25 eyes showed 
that in patients with a broad range 
of myopia up to 8 D and significant 
astigmatism in some patients at 
3 months postoperatively, there 
were highly relevant changes: 

mean refractive error decreased 
from −5.06 ± 2.54 D (range, −8.0 
to −0.50 D) to −0.11 ± 0.09 D; 
refractive astigmatism from −1.07 
± 0.91 D (range, −4.25 to 0 D) to 
−0.15 ± 0.04 D; and topographic 
astigmatism from −1.65 ± 0.85 D to 
−0.26 ± 0.11 D. 

According to Dr Kanellopoulos, 
65% of eyes gained one line of 
vision and 38% gained two lines. 
The root mean square changed 
from 0.25 to 0.35 μm and the 
contrast sensitivity improved 
postoperatively.  “The visual 
outcomes were remarkable,”  
he said. 

“This technology has the 
potential to offer improved and 
more predictable outcomes through 
total eye aberration data and ray 
tracing refraction calculation, 
and the data are compelling,” he 
concluded. The data from this study 
have been subsequently published 
in peer-reviewed literature.1,2
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The visual outcomes 
were remarkable.

– Dr A. John Kanellopoulos

ARTIFICIAL INTELLIGENCE: 
RAY TRACING CALCULATION

A B

A. The Sitemap device is set up for easy use.  B. The device measurements provide quick and easy ray tracing calculations 
with multiple views. (Photo courtesy of Dr A. John Kanellopoulos)
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Corneal crosslinking outcomes appear 
to justify its use in paediatrics
Observation over the long term is needed despite encouraging short-term results

By Lynda Charters; 

Reviewed by  
Dr William J. Johnson 

and Dr Erin Stahl
C

orneal collagen crosslinking (CXL) appears 
to be a beneficial therapy that stops 
progression of keratoconus in children, 
according to Dr William J. Johnson, an 

ophthalmologist in Tifton, Georgia, United States. 
This is good news because keratoconus is generally 
more aggressive in paediatric patients. In addition, 
he noted, penetrating keratoplasties performed in 
children are associated with a guarded prognosis. 

“CXL has provided a mechanism to arrest 
progression and avoid end-stage disease,” he said. 
However, caveats for CXL include the ability to 
adequately test paediatric patients preoperatively, 
sedation requirements and insurance coverage 
barriers.

Retrospective analysis
Dr Erin D. Stahl, section chief and paediatric 
ophthalmologist at University of Missouri-Kansas 
City School of Medicine and associate professor of 
ophthalmology at the University of Kansas School 
of Medicine, joined Dr Johnson in conducting a 
study at Children’s Mercy Hospital in Kansas City, 
Missouri, US.

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

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

The primary outcomes were the best-corrected 
visual acuity (BCVA), complications, treatment  
failure and length of follow-up. If available, the 
tomographic and topographic data also were reviewed. 

Representative case
In 2015, a 13-year-old patient received a diagnosis 
of keratoconus based on retinoscopy reflex and 
topography and a marked increase in cylinder in the 
left eye (+2.25 x  075). Later that year, the cylinder 
again increased (-7.50 + 4.00 x 080) and the VA 
decreased to a BCVA of 20/30. 

In 2017, the patient underwent bilateral CXL; the 
central corneal thicknesses were 439 µm and 478 µm 
in the right and left eyes, respectively. In 2019, at age 
19, the cylinder had stabilised, the myopia in the left 
eye had decreased and the BCVA was 20/25.

The study included 43 eyes of 27 patients (mean 
age at surgery, 15 years; median follow-up, 328 days). 
“The logarithm of the minimum angle of resolution 
BCVA improved modestly from 0.3 preoperatively 
to 0.1 postoperatively,” Dr Johnson said. Due to 
the small sample size, this was not statistically 
significant.

Postoperatively, many patients were fitted with 
a scleral contact lens, a particularly helpful adjunct 
when trying to provide optical rehabilitation in 
patients with keratometry beyond typical contact 
lens therapeutic ranges and an effort to manage 
their, often irregular, astigmatism. The pachymetry 
and the topographic and tomographic data 
remained largely stable overall from preoperative to 
postoperative measurements. 

When the investigators evaluated cases with a 

Keratoconus is generally more 
aggressive in paediatric patients.

  Studies show that corneal crosslinking 
could be a beneficial treatment in paediatric 
patients with keratoconus. 

IN SHORT 



minimum of 6 months of follow-up, 
26 eyes were included, the median 
preoperative and postoperative 
BCVA had a similar trend and 
the pachymetry was stable. The 
topographic/tomographic data 
improved, although not significantly.

Considerations
Dr Johnson emphasised the need to 
follow the cohort over the long term 
despite the encouraging short-term 
safety and efficacy results. Although 
the treatment is designed to arrest 
progression of keratoconus, continued 
observation is needed. 

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

A secondary outcome in these 
patients was a determination 
of whether CXL provided a 
safe and effective treatment 
that delayed progression to 
corneal transplantation and also 

strengthened the potential future 
graft-host junction to decrease the 
risk of recurrence in any future 
grafts, Dr Johnson explained. He 
pointed out that although shorter 
protocols may be desirable to 
decrease anaesthetic exposure or 
operating room utilisation, efficiency 
should not override efficacy in these 
protocol assessments in the future. 

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

The short-term results suggested 
the effectiveness of CXL. One 
patient who lived a fair distance 
from the surgical centre did not 
have access to a practitioner who 
was able to fit a scleral contact lens, 
so they underwent a penetrating 
keratoplasty to facilitate RGP fitting. 
“There may be a need for more 
penetrating keratoplasties or partial-
thickness transplants in this cohort 

in the future, but, to date, only one 
has occurred,” Dr Johnson said.

Conclusion
Dr Johnson pointed out that CXL in 
a paediatric population has been a 
safe procedure at their institution. 
“Many findings in the FDA [Food 
and Drug Administration]-approved 
CXL studies are similar to our 
current results, including stability, 
modest although nonsignificant 
BCVA improvement and few 
complications,” he concluded. 
“Clinical judgment is a fixture in 
managing paediatric keratoconus 
and CXL because of the difficulty 
in obtaining definitive data in this 
patient population.”

RETROSPECTIVE STUDY RESULTS
ALL EYES (N=43) GREATER THAN 6-MONTH 

FOLLOW-UP (N=26)
MEDIAN AGE AT SURGERY 15 years (Range: 10-24) 16.5 years (Range: 12-21)

MEDIAN FOLLOW-UP 328 days 472 days

Pre-Op Post-Op Pre-Op Post-Op

MEDIAN BCVA (LOGMAR) 0.3 0.1 0.3 0.1

PACHYMETRY (MICRONS) 437 439 437 452 (23 eyes)

TOPOGRAPHY/ 
TOMOGRAPHY K2 (D)

50.22  
(24 eyes)

50.7  
(31 eyes)

62.57  
(12 eyes)

52.59  
(26 eyes)

PAIRED MEDIAN K2 (D) N/A N/A 62.57  
(12 eyes)

58.45  
(12 eyes)

Median best-corrected visual acuity improved modestly in all eyes and in the 6-month follow-up.
(Data courtesy of Dr William J. Johnson and Dr Erin Stahl)
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e: johnsonwilliam67@gmail.com
This article is adapted from Dr Johnson’s presentation at the 
2020 virtual annual meeting of the American Academy of 
Ophthalmology. Dr Johnson has no financial interest in this 
subject matter.

ERIN STAHL, MD
e: edstahl@mch.edu
Dr Stahl is a consultant for Glaukos. 



32

focal pointsfocal points

MAY 2021 :: Ophthalmology Times Europe®

Uveitis: An underestimated scourge
Population-based studies highlight need for specialists and training programmes 

By Lynda Charters;

Reviewed by  
by Dr Jennifer E. Thorne F

or ophthalmologists, increasing the knowledge 
base about uveitis is important for several 
reasons. According to Dr Jennifer E. Thorne, 
epidemiological studies of uveitis justify the 

need for uveitis specialists and training programmes 
by defining the scope and burden of the disease. 
Dr Thorne is director of the Division of Ocular 
Immunology and Uveitis and cross family professor 
of ophthalmology and epidemiology, Wilmer Eye 
Institute, Johns Hopkins University of Medicine and 
Public Health in Baltimore, Maryland, United States.

Published population-based studies detail the 
burden of visual morbidity, including blindness, 
societal cost and loss of quality of life. During the past 
six decades, four major epidemiological studies have 
revealed the incidence and prevalence of uveitis in 
the US, one in Rochester, Minnesota (1962); one in the 
Northwest Veterans Affairs (VA) Centers in Oregon and 
Washington (2008); and two by Kaiser Permanente in 
California (2004) and Hawaii (2013). 

In the four studies, the incidence rates of uveitis 
increased with age in each of the studies per 100,000 
person-years and ranged from 17.4 in Minnesota, 24.9 
in Hawaii, 25.6 in the Northwest VA study and 52.4 in 
California.

The active prevalence of uveitis in the US per 
100,000 persons also increased with age, except in the 
Northwest VA study. The prevalence rates were 57.5 
and 58 in Hawaiian studies (2006 and 2007), 69 in the 
Northwest VA study and 114.5 in California. Uveitis 
rates vary considerably outside the US; the highest rates 
were seen in India (730) and the lowest in Italy (11.4).

Dr Thorne said uveitis is a leading cause of visual 
impairment. “In the US, the disease is estimated 
to be the fifth- or sixth-leading cause of blindness, 
accounting for 10% to 15% of cases,” she said.

Studies of uveitis in the Netherlands and India report 
visual impairment in at least one eye in about one-third 
of cases; in the Aravind group in India, about one in 
five affected eyes was blinded by uveitis, but none was 
affected bilaterally.

The actual rates of blindness and visual impairment 
may be underestimated because the World Health 
Organization does not use uveitis as a cause of visual 
loss, Dr Thorne pointed out. Analysis of the anatomic 
location of uveitis showed that worsening visual 
outcomes were seen when the posterior segment 

was involved. “Since patients with noninfectious 
intermediate, posterior and panuveitis can require 
chronic regional and systemic treatment compared 
with only topical drops, much of the morbidity and cost 
of the uveitis may be attributed to these patients.” 

When it comes to cost and care, a 2011 study 
reported that uveitis has a high socioeconomic impact 
that is comparable to diabetic retinopathy in cost. 
Patients with uveitis, on average, are younger than 
those with diabetic retinopathy, and the lifetime direct 
and indirect costs would be expected to be higher 
among patients with uveitis.1

Dr Thorne and colleagues conducted a study2 in 
which they retrospectively analysed the insurance 
claims of employees in the US. They considered the 
uveitis-associated direct costs, defined as inpatient 
stays, emergency department visits, outpatient visits 
and prescriptions, in patients with noninfectious 
intermediate, posterior and panuveitis, and reported 
that those patients had twice the number of visits 
compared with controls, which translated to direct 
costs of $12,940 compared with $3,730.

Analysis of the indirect costs, defined as 
absenteeism from work and disability, indicated 
that patients with uveitis had 10.3 days of disability 
compared with 4.6 days for controls and 18.7 days lost 
from work compared with 8.4 days for controls, which 
translated to a cost of $3,144 compared with $1,378. 

The caveat regarding the results is that cases of 
anterior uveitis were not included in the analyses, nor 
were patients with uveitis who were unemployed or 
who had insurance through Medicaid or Medicare, for 
example. Dr Thorne concluded that population-based 
studies show varied estimates of the incidence and 
prevalence rates of uveitis in the US and internationally. 

REFERENCES
1. De Smet MD, Taylor SRJ, Bodaghi B, et al. Understanding uveitis: 

the impact of research on visual outcomes. Prog Retin Eye Res. 
2011;30:452-470.

2. Thorne JE, Skup M, Tundia N, et al. Direct and indirect resource 
use, healthcare costs and work force absence in patients with 
non-infectious intermediate, posterior or panuveitis. Acta 
Ophthalmol. 2016;94:e331-e339.

JENNIFER E. THORNE, MD, PHD
e: jthorne@jhmi.edu
Dr Thorne has no financial interest in this subject matter. 



33europe.ophthalmologytimes.com

newsnews

Roclanda approved 
in Great Britain
Aerie Pharmaceuticals has announced 
that its combination formulation eyedrop, 
latanoprost and netarsudil (Roclanda), has 
received marketing authorisation in Great 
Britain after receiving the green light from the 
United Kingdom’s Medicines and Healthcare 
Products Regulatory Agency.

The drug product is indicated for the  
reduction of elevated intraocular pressure 
(IOP) in adult patients with primary open-
angle glaucoma or ocular hypertension for 
whom monotherapy with a prostaglandin or 
netarsudil provides insufficient IOP reduc-
tion. It is the only fixed-dose combination 
IOP-lowering therapy with a prostaglandin 
analogue that does not include a beta 
blocker, according to the company.

The European Commission approved 
Roclanda in Northern Ireland as part of the 
previous European Union marketing author-
isations it granted in January 2021. Since 
the EC’s decision was received after the 
end of the Brexit transition period, Aerie was 
required to complete a further administra-
tive step in order to obtain authorisation in 
Great Britain.

Roclanda was authorised by the United 
States Food and Drug Administration 
in March 2019 under the trade name 
Rocklatan.

Blepharitis gel launched in Europe as 
survey reveals lack of awareness 
Santen has announced that a new ophthalmic gel, Puralid Lipogel, has been launched in 
Europe for the relief of acute blepharitis flares and long-term maintenance of the condition.

The product contains liposomes, which the company stated are designed to make the 
treatment relieving as well as provide emollient properties and facilitate the bioavailability 
of substances. It also contains tea tree oil; vitamin A; xanthan gum; ferulic acid; vitamin E; 
TPGS; and alfa bisabolol.

Nearly half (42%) of blepharitis patients in three European countries who completed 
a survey commissioned by the company admitted they had never heard of the condition 
before their diagnosis, despite experiencing the recognisable symptoms. 
While the survey found that 17% of people were fully satis-
fied with their blepharitis treatment, it also revealed that cur-
rent treatments are not providing full relief for some of the most 
severe and frequent symptoms experienced – including dry 
eyes and red, itchy and irritated eyelids, according to Santen. 
The application of current treatments was found to either be 
inconvenient or irritating to the eyes, amongst other problems.

The product has been launched in Austria; Bulgaria; Estonia; 
Finland; Hungary; Italy; Latvia; Lithuania; Portugal; Spain; 
Sweden; and Switzerland, with the company expecting to launch 
in further European markets in the coming months. 

“Blepharitis is a common and symptomatic disease and it 
has no established cure. It’s therefore crucial that we recog-
nise that this condition needs a careful diagnostic approach 
and personalised management, and that we continue to edu-
cate patients on the value of lid hygiene, such as using warm 
compresses and cleansing the eyelids daily,” said Prof. Edoardo 
Villani, University of Milan, Italy. 

Refraction software 
enhancement helps meet 
social distancing needs

Nidek has announced the launch of an optional control soft-
ware for Windows that can be used with its pre-ex-
isting refraction systems. It has been designed to 
meet the varying needs of patients and operators 

whilst enabling socially distant refractions to take place.
The software, RT-6100 CB, is compatible with the 

company’s RT-6100 Intelligent Refractor and the TS-610 
Tabletop Refraction System. It is designed to deliver com-

prehensive examination capabilities of the existing control 
console, according to the company.
“Featuring a highly visible measurement screen and dig-

ital keypad on the computer display, the lens exchanges are 
as seamless as using a control console. Practical functions are 

available including pre-programmed refraction settings for con-
sistent and reliable examinations,” the company stated.
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A glass of wine a day could  
keep cataracts at bay 
Drinking wine five or more times per week cuts the risk of developing severe cataracts by 
14–23%, a recent observational study published in the journal Ophthalmology has shown, but 
the benefit was only seen up to the United Kingdom’s recommended weekly limit of 14 units 
of alcohol, and beer, cider or spirits did not have a significant impact.

Researchers from NIHR Biomedical Research Centre at Moorfields Eye Hospital NHS 
Foundation Trust and UCL Institute of Ophthalmology compared self-reported alcohol con-
sumption with patient records of cataract surgery, drawing on data from over 490,000 people 
in two cohort studies: UK Biobank and EPIC-Norfolk. Participants in these studies have volun-
teered to be followed throughout their lives and give detailed information about themselves 
and their health, lifestyles and circumstances. 

After taking into account factors already known to affect cataracts: age; sex; ethnicity; 
social deprivation; BMI; smoking; and diabetes, the researchers found that the wine drinkers 
were 14% less likely to undergo cataract surgery than non-drinkers in the UK Biobank study 
and 23% less likely in the EPIC-Norfolk study. They noted that their findings do not yet prove a 
causal link between alcohol and reduced risk of cataracts, and that other unknown factors may be 
affecting the results. 

They also noted that drinking high levels of alcohol is widely linked to many serious and chronic condi-
tions, including heart disease, diabetes and cancer. Nevertheless, these results should help researchers 
gain a better understanding of the causes and mechanisms of cataract, as well as potential treatments, 
Moorfields Eye Hospital stated. The study is the largest of its kind to date on the association between alcohol 
consumption and the incidence of cataract surgery.

Dr Anthony P. Khawaja, who led the research, said: “We observed a dose-response with our findings – in 
other words, there was evidence for reducing chance of requiring future cataract surgery with progressively 
higher alcohol intake, but only up to moderate levels within current guidelines. This does support a direct role of 
alcohol in the development of cataract, but further studies are needed to investigate this.”

Commenting on what might lie behind the results, Dr Sharon Chua, first author of the paper, said: “Cataract 
development may be due to gradual damage from oxidative stress during ageing. The fact that our findings 
were particularly evident in wine drinkers may suggest a protective role of polyphenol antioxidants, which are 
especially abundant in red wine.”

Non-diffractive IOL  
awarded FDA go-ahead
A preloaded non-diffractive IOL, RayOne EMV, has received United 
States Food and Drug Administration approval. The product is 
designed to be a cost-effective option for patients with whom diffrac-
tive IOLs may be cost prohibitive or if there are concerns about  
dysphotopsia.

All 22 eyes of 11 patients who were implanted with the IOL in a 
clinical study in Madrid, Spain, achieved spectacle independence in the 

distance and intermediate range at 6 months postoperatively. The average 
reading aid at 33 cm was reported to be +1.5 D and one in three patients had  

functional near vision without the need for spectacles. 
Patient outcomes for the IOL can be tracked using RayPRO, a free telehealth solution that collects 

3 years’ worth of outcomes after cataract or refractive surgery, the company stated. The lens was developed 
in collaboration with world-renowned surgeon Prof. Graham Barrett, president of the Australasian Society of 
Cataract and Refractive Surgeons.

MAY 2021 :: Ophthalmology Times Europe®

so
m

ch
ai

j @
A

do
be

 S
to

ck



Balanced, current and immersive content
to empower retina specialists
Tailored to the unique needs of today’s retina specialists, Modern Retina™ is a 
comprehensive resource that leverages the expertise of its diverse board members, 
faculty, and parent brand, Ophthalmology Times®, for the needs of this highly 
specialized community. 
Be sure to keep an eye out for our special issue print supplement – mailing with 
Ophthalmology Times Europe® in August! 

Key areas of focus for the 
upcoming print supplement 
will be a mix of surgical retina 
and medical retina, including: 
surgical technique, imaging, 
AMD, diabetic macular edema, 
diabetic retinopathy, and more!

CATARACT & REFRACTIVE
Single-use instruments 
Three doctors, three countries,  
key considerations

RETINA
Focus on bioengineering 
Varied approaches for vision- 
restoring options

GLAUCOMA
Risk calculation 
Identifying modifiable factors  
for management

CORNEA
Ocular cicatricial disease 
Step-wise strategy for successful  
treatment

PAEDIATRICS
Predicting ROP 
Role of simple birth characteristics

ISSUE HIGHLIGHTS

Research finds bilateral BCVA improvement

GENE THERAPY

Studies target unilateral 
gene therapy injection

MARCH 2020  VOL. 16, NO. 2

Visit us online to view impactful insights and updates:
www.modernretina.com/updates

www.modernretina.com
https://www.ophthalmologytimes.com
https://europe.ophthalmologytimes.com
https://www.optometrytimes.com


https://www.teleon-surgical.com



