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

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

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

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

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

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.
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T
he transition from one season to 
the next often evokes a new sense 
of marvel and wonder through 
which to view the world. For those 

fortunate to practice in the specialty of 
ophthalmology, the cadence of medical 
and surgical innovation is observed daily.

For instance, in Part 2 of our three-part 
series on toric IOLs in cataract surgery 
(page 7), Dr Ben LaHood provides tips on 
calculating toric IOL sphere and cylinder 
power, which can be a great concern to 
surgeons who use these lenses. Part 1, 
published in the last month’s edition of 
Ophthalmology Times Europe®, looked at 
patient selection and optimising biometry.

Dr Lucio Buratto considers how the 
expectations of his patients have changed 
in recent years, with more now asking 
for independence from spectacles at all 
distances (page 10). With the introduction 

of a next-generation monofocal IOL, Dr 
Buratto can offer many patients excellent 
vision at both intermediate and far 
distance, which satisfies much of their 
daily needs.

Turning to cornea, Dr Vatinee Bunya 
speaks to the challenges of screening 
patients with dry eye for Sjögren’s 
syndrome (page 12). Identifying new 
serological biomarkers could help to 
characterise the disease.

We also learn about corneal mechanical 
sensitivity in individuals with chronic pain 
(page 14). A study finds that higher corneal 
sensitivity may be linked with conditions 
outside the eye.

With a look to the posterior segment, 
a team of investigators assess the quality 
of real-world evidence in retinal diseases 
(page 18). A new quality tool may help 
clinicians determine the robustness and 
applicability of data.

An inner plexiform layer may serve 
as an early-stage glaucoma biomarker, 
suggests Dr Zeinab Rozita Ghassabi and 
Dr Joel Schuman (page 24). Visible-light 
optical coherence tomography enables 
multiple sub-layers to be seen. We also 
hear from Dr Inder Paul Singh, who 
addresses achieving more predictable 
visual recovery following glaucoma 

surgery (page 26). Subconjunctival 
minimally invasive glaucoma surgery 
delivers visual acuity benefits and has a 
good safety profile, he adds.

In our cover story this month, Prof. H. 
Burkhard Dick discusses the role of the 
femtosecond laser in paediatric cataract 
surgery (page 29). Evolving technology 
improves the chances of young eyes 
developing normal vision.

Glaucoma is particularly devastating 
to African Americans. Dr Joan O’Brien 
highlights how an African American 
glaucoma study targets gene therapy 
options (page 32). Investigators are finding 
that mutations could point the way to early 
intervention in disease.

No doubt the onset of the COVID-19 
pandemic had a profound effect on 
medicine and eyecare worldwide. Dr 
Ningli Wang, director of Beijing Tongren 
Eye Center, China, describes its impact on 
ophthalmology in China (page 34). 

Ophthalmologists had the highest risk 
of contracting the coronavirus in the 
healthcare sector because of the close 
proximity between clinicians and patients 
during ocular examinations. Thanks for 
reading and have a wondrous autumn 
season.

Change of seasons is  
symbolic of new perspectives
Mike Hennessy Sr, Chairman/founder of Ophthalmology Times Europe®’s 
parent company, MJH Life Sciences

Evolving technology 
improves the chances of 
young eyes devoloping 
normal vision.

“

chairman’s letterchairman’s letter
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I S S U E  F E AT U R E

IOL technology breakthroughsIOL technology breakthroughs

P
art 1, published in the last month’s edition 
of Ophthalmology Times Europe®, looked at 
patient selection and optimising biometry. 
In Part 2 of this three-part series on toric 

IOLs, I will provide tips on calculating toric IOL 
sphere and cylinder power, which can be a great 
concern to surgeons who use these lenses. I will 
attempt to simplify the process and explain away 
certain myths that exist.

There are many toric IOLs on the market. One of 
the most common questions I am asked is: “What 
is your go-to lens?” My answer is that all the major 
brands have good-quality toric lenses that will give 
you favourable results if you follow the steps I outline.

Hydrophilic vs hydrophobic
One of the key considerations is hydrophilic versus 
hydrophobic designs. Hydrophilic lenses go through 
a much smaller incision than hydrophobic lenses 
(1.8 mm) which we know is astigmatically neutral. 
However, an incision this size requires more 
specialised equipment, and the hassle-to-benefit 
ratio favours it being a hassle, in my view.

I advise new surgeons to make their incision 
size as small as they comfortably can. There is no 
longer a reason to use a 2.75-mm or even 2.4-mm 
incision. The sweet spot of incision sizes is 2.2 mm. 
It provides for a multitude of choices, including 
hydrophobic lenses. 

Hydrophilic lenses have had bad press in the 
past few years because of fears of opacification, 
especially if they are exposed to gases inside the eye. 
In my experience of reviewing these IOLs over many 
years, I have not seen a single opaque lens, but I 
accept it does occur on rare occasions. 

I think the risks of hydrophilic lens use have 
been overstated. I avoid them in patients who may 
undergo procedures with gas in the future, such as 
an endothelial transplant, but in a standard eye it 
would not sway my decision.

Certain hydrophilic lenses also have an advantage 
in terms of ease of rotation. For example, the haptic 
design of the AT TORBI Toric IOL (Carl Zeiss) is 
bidirectional and bi-toric, so it can be implanted 
upside down. This benefits those who are learning 
because there is no need to worry about the 
direction of rotation to the targeted axis.

With the standard C-loop haptic design of many 
toric lenses, if you go slightly past where you 
intended to place it then you have to bring it back 
around 180° to get closer to where you want it. Some 
people call this “the lap of shame” and some call it 
“the lap of honour.” Either way it can be a frustrating 
process.

The extra time involved should not be a concern, 
though. Keep in mind that you are working hard to 
place it in the right spot for the rest of the patient’s 
life, so it does not matter if it takes an extra 5 
minutes. This is better than having to schedule a 
second surgery to rotate a misplaced toric IOL.

Another consideration is the cylinder steps that 
each manufacturer produces. For example, the 
AcrySOf IQ Toric IOL or Clareon Toric IOL (Alcon) 
and the Tecnis Toric II (Johnson & Johnson) have 
0.75-D steps between most of the cylinder powers, 
whereas the AT TORBI Toric IOL has a consistent 
0.5-D cylinder step.

My colleagues and I recently completed a study 
evaluating whether the step magnitude made any 
difference in around 1,000 implanted eyes with two 
surgeons using 0.5-D steps and two surgeons using 

  Calculating toric IOL sphere and cylinder 
power can seem daunting when treating 
astigmatism, but the process can be 
simplified with a few key considerations.

IN SHORT 

THIS THREE-PART SERIES ON USING TORIC IOLS IN CATARACT SURGERY is designed to provide some practical advice to help 
familiarise readers with the technology. It is aimed at cataract surgeons who would like to get started with using toric IOLs, 
however, it should also be useful for anyone wishing to optimise their toric IOL outcomes or improve their comfort levels with 
treating astigmatism.

Toric IOLs for beginners
PART 2: Tips on selecting and calculating toric IOL sphere and cylinder power

By Dr Ben LaHood

Dr LaHood



0.75-D steps. We audited our results and 
found no significant difference between the 
two in terms of residual refractive error. 

This might seem counterintuitive 
because you would think that smaller steps 
yield better results. The key is to keep in 
mind that regardless of whether you are 
using 0.75-D or 0.5-D steps, you are doing 
a good job and do not need to change your 
approach, so do not base your toric choice 
on the cylinder step magnitude.

In the end, IOL selection will likely come 
down to familiarity with the platform. 
There are no features of the major toric 
IOLs that make me feel that any one is 
significantly superior to the others. 

Whether you are used to a plate 
haptic or a C-loop haptic, stick with that 
selection for your early cases and then feel 
free to experiment once you have some 
experience. Eventually you will choose 
based on the predictability of refractive 
results but, until that time, I urge you to try 
all the options and see what suits you best.

Calculating toric IOL power
There are a lot of third-party and 
manufacturer toric IOL calculators online. 
With very basic maths, anyone can 
calculate what spherical power an eye 
needs by simply knowing the shape of the 
front and the length of the eye.

Calculating a toric lens means calculating 

two lenses — one for each axis. This is still 
rather simple but people have put a lot of 
time and effort into refining the process 
by taking into account the expected lens 
position, anticipated tilt, posterior corneal 
astigmatism, etc., so it makes sense to rely 
on robust, tested calculators. Each of the 
main lens manufacturers has a calculator, 
and those such as the Barrett Toric 
Calculator are also available.

For beginners, I recommend starting out 
with your lens manufacturer’s calculator. 
When people are implanting a spherical 
lens, they will usually look at multiple 
formulas and decide on which formula 
suits the eye. With a toric calculator, you 
do not have this option unless you want to 
look at multiple calculators.

I have used the Z CALC Online 
IOL Calculator (Carl Zeiss) website in 
conjunction with the Goggin nomogram 
adjusted anterior keratometry (GNAK) 
when implanting Zeiss toric IOLs and the 
Barrett Toric Calculator when implanting 
Alcon toric IOLs and been very happy with 
both sets of results.

Historically, toric calculators would 
use the anterior keratometry values and 
tell you which toric lens would suit a 
particular eye to give the best refractive 
outcome. However, we then rediscovered 
that posterior corneal astigmatism has an 
impact on the precision of that calculation.

Therefore, different ideas arose for how 
to incorporate the posterior cornea into the 
toric IOL calculation. One of these was the 
Baylor nomogram by Dr Douglas Koch, 
which makes an adjustment to the cylinder 
power of the toric IOL. He reported that, 
depending on the orientation of the anterior 
corneal astigmatism, you can adjust the 
cylinder power for that eye up or down.

The other nomogram was from Dr 
Michael G. Goggin: he adjusted the input 
instead of the output. He adjusted the 
keratometry values themselves, and 
his nomogram is available online at 
goggintoric.com. I use this calculator 
because it is the only toric calculator that 
has prospective published data proving 
that it is effective.1

Third-party calculators, such as the 
Alcon Toric IOL Calculator, the Johnson & 
Johnson Toric Calculator and the Barrett 
Toric Calculator, incorporate a posterior 
corneal adjustment that means that 
nomogram adjustments are not necessary. 
If you used one of those calculators and 
also added the Baylor or the GNAK, in 
principle you would over-adjust for the 
posterior cornea because you would adjust 
for it twice. Now, you can simply use one of 
those calculators mentioned.

Axis adjustment
What you will find is, when an adjustment 
is made for the posterior cornea in the 
calculation of the toric IOL, there is an 
adjustment made to the power of the 
cylinder that you are putting in, and you 
will also notice an adjustment to the axis 
of implantation. This means that when you 
take the posterior cornea into consideration 
as well as the anterior cornea, you are 
playing with the total corneal power. It 
is simple vector mathematics that makes 
sense.

Notably, the steep axis of the total cornea 
may be quite different from what you have 
measured on the anterior surface. This will 
have the biggest impact for a toric lens to 
treat low-powered oblique astigmatism. A 
recent study revealed that when you are 
dealing with an eye with oblique anterior 
corneal astigmatism, there is no need to 
adjust the axis of toric IOL implantation 
from the steep axis of the anterior cornea.2

The sweet spot of 
incision sizes is 

2.2 mm. “

A
xe

l K
oc

k 
@

A
do

be
 S

to
ck

8

I S S U E  F E A T U R E

IOL technology breakthroughs

NOVEMBER 2021 :: Ophthalmology Times Europe®



It can be quite disconcerting to go 
against the recommendation of online 
calculators, so I recommend starting 
with simple with-the-rule or against-the-
rule eyes. In some instances, toric IOL 
calculators can provide various powers 
with different options. 

Some of those options are going to ‘flip 
the axis’. For example, one cylinder power 
option will suggest leaving the eye with 0.5 
D of astigmatism in the pre-existing axis. 
Essentially, you underpower the treatment. 
This could be reasonable, or you could put 
in the next cylinder magnitude step up 
and flip the axis of astigmatism but leave 
that person with only 0.1 D of residual 
astigmatism. 

With glasses, we know that you should 
not flip the axis, but inside the eye, 
minimal residual astigmatism regardless 
of axis is beneficial in terms of visual 
quality. My advice is to aim for the smallest 
predicted residual astigmatic error and not 
to worry at all about flipping the axis of 
astigmatism.

Age considerations
The other consideration that often 
arises with targeting minimal residual 
astigmatism is whether patients should be 
left with some with-the-rule astigmatism 
so that they are happy as they age and their 
cornea changes shape. We know that at a 
population level, there is more against-the-
rule corneal astigmatism in older age and 
more with-the-rule astigmatism in younger 
patients. However, we cannot currently 
predict at an individual level whether an 
eye will change with time.

I do not personally subscribe to the 
philosophy of leaving someone with 
residual with-the-rule astigmatism to 
‘future-proof’ their vision. I instead prefer 
to aim for the best possible unaided visual 
acuity initially and to deal with any change 
in the future. This comes down to personal 
preference.

Alignment
The final myth that I would like to address 
when it comes to calculating an appropriate 
toric IOL cylinder power is that you can 
‘depower’ a toric IOL cylinder power by 
leaving it a few degrees off axis. The idea 

for this comes from our knowledge that if 
a toric IOL is not aligned correctly to the 
steep corneal axis, then it has less optical 
effect to neutralise astigmatism at that 
axis. However, the cylinder power does not 
magically disappear; it is still inside the 
eye.

The best optical result you can achieve is 
when the cylinder of the toric IOL is aligned 
with the steep axis of the cornea. Rotating 
it away from this location to depower it and 
precisely treat the astigmatism on the steep 
axis will only add residual astigmatism 
at another axis. This can be proven 
mathematically and graphically but the 
technique is still commonly discussed.

My advice is to calculate a toric IOL 
with the best cylinder power to treat the 
astigmatism in the eye and to aim to 
leave it on that steep corneal axis. It may 
slightly under- or over-treat the corneal 
astigmatism but it will ultimately give the 
best achievable refractive outcome with 
that IOL.

Surgically induced astigmatism
When inputting your data and plans into 
toric calculators, you will be asked for 
a surgically induced astigmatism (SIA) 
prediction. What you are basically doing is 
telling the calculator, when it is doing the 
vector maths and taking into consideration 
the anterior and posterior corneal 
astigmatism as well as that of the toric 
IOL, to add a vector of a certain magnitude 
acting at the axis of your planned incision. 
This should seem straightforward enough.

If you were to plot the SIA figures from 
multiple eyes onto a double-angle vector 
diagram or a centroid plot, you would 
obtain roughly 0.1 D. Many surgeons 
would say that is what you should put into 
the calculator, a 0.1-D flattening effect at 
your incision. This estimate does work but 
the problem is that we do not know where 
that surgically induced astigmatism is 
going to act in an individual eye.

When we make a cut into a cornea, we 
simply do not know enough about corneal 
biomechanics to be able to predict how it 
will respond. Classical teaching was that 
if you make a cut at 180°, you will get 
flattening on that axis and steepening at 
90°. If only life were that simple!

Certainly, this is the case for very 
large incisions, however, for smaller 
phaco incisions the orientation of the 
average flattening effect is extremely  
unpredictable. The centroid value is 
reasonable since, when you add the 
vectors of all the SIA values and average 
them, a 0.1D flattening effect occurs at 
the axis of the incision; however, if we are 
going to guess where this effect occurs 
for an individual eye, I personally would 
rather estimate zero. This way, even if the 
flattening effect occurs at 90° to what I had 
expected, my outcome is no worse off.

I realise that the difference between zero 
and 0.1 D is tiny but if you understand that 
this is an estimate for an individual eye 
based on an extremely variable axis, then 
I would hope you would also see that zero 
makes more sense in terms of eliminating 
unnecessary variables.

So, we have chosen a patient, taken 
biometry and calculated a toric IOL. The 
next step is to perform surgery. In the third 
and final part of this series on getting 
started with toric IOLs I will discuss what 
I consider the key points of the surgical 
and postoperative periods to achieving 
successful outcomes and how to deal with 
problems.
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New IOL offers greater spectacle 
independence over wider range 
Early experience shows lens provides excellent vision at both intermediate and far

By Dr Lucio Buratto T
he expectations of my patients have changed 
in recent years, with more now asking 
for independence from spectacles at all 
distances. However, I was not satisfied with 

the outcomes offered by multifocal, trifocal or 
traditional IOLs (with or without capsular tension 
rings). 

Now, with the introduction of the next-generation 
RayOne EMV monofocal IOL (Rayner), I am able 
to offer many patients excellent vision at both 
intermediate and far distance, which satisfies much 
of their daily needs. The new IOL received a CE mark 
in June 2020. 

The lens is designed to provide superior 
intermediate vision compared with standard 
monofocal IOLs and is the first and only IOL 
designed to enhance patient outcomes in a 
monovision setting; it can provide, on average, up to 
2.25 D depth of focus when used with a 1.0 D offset. 
It is non-diffractive and dysphotopsia-free, with no 
zonal demarcation on the surface, and is designed 
to induce positive spherical aberration across a 
controlled aspheric surface.

There are no specific indications based on an 
individual’s profession, and patient selection 
typically depends on surgeon preference. In practice, 
surgeons prefer—and it is recommended that—the 
closest negative to zero is targeted for the dominant 
eye with approximately 0.75–1.0 D offset in the non-
dominant eye. With the extended depth of vision 
provided by this lens, the dominant eye is more 
forgiving of post-operative myopic shift than with 
aberration-free aspheric IOLs. 

Patient experience
In a first-in-eye series, patients who were implanted 
with this lens and followed for 1 month after surgery 
reported a high degree of satisfaction with refractive 
outcomes; 70% reported spectacle independence 
at distance, intermediate and near vision. No halo, 
glare, starbursts or haze were observed. 

In addition, all patients were dysphotopsia free, 
and none reported trouble negotiating steps, stairs 

or kerbs due to changes in depth perception. Overall, 
no depth perception or contrast sensitivity issues 
were reported.

Surgeons participating in the study also 
responded with a great degree of satisfaction. They 
uniformly reported smooth lens transition with 
the preloaded injector (Figure 1), fine IOL control 
during insertion (Figure 2) and excellent stability 
and centration of the IOL in the capsular bag. All 
the participating surgeons reported reaching their 
targeted subjective refractive outcome. 

No intraoperative or postoperative adverse 
effects were reported. One practice participating in 
the series administered a spectacle independence 
and visual functioning questionnaire to patients 
receiving the lens. All respondents reported no 
difficulty in reading medicine bottles, participating 
in sports, watching television or driving during the 
day or night.

The lens is compatible with a smartphone app that 
is associated with it and free-of-charge to Rayner 
customers. The app is a unique telehealth solution 
for collecting patient-reported outcomes data for the 
first 3 years after cataract surgery.

It is hoped that with this unique data-collection 
tool, we will be able to better evaluate clinical 
outcomes over time. Additional clinical studies are 
also planned to further contribute to the weight of 
evidence with this innovative technology.

Functional intermediate vision means that 
patients can read their mobile phone, use a 
computer, shop and enjoy a meal without the use 
of glasses. With the appropriate light, they can 

  Patients desire spectacle independence 
at all distances. Early experience with a 
recently launched IOL suggests that it can 
satisfy their demands for extended depth  
of vision.
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also read at near distance with the 
binocular use of both eyes, which 
is an important feature of this 
monofocal option.

I think that this lens will be an 
attractive option as many patients 
are asking for presbyopia correction 
and the previously available 
multifocal IOLs have not been 
able to achieve excellent vision 
results. This is sometimes because 
preoperative patient consultations 
have not fully identified the patient’s 
expected outcomes, especially with 
respect to the need for a period of 
postoperative adaptation with most 
multifocal IOLs.

For this reason, the new lens 
may be attractive for many clinics 
in Italy, as it will likely meet many 
patients’ expectations in terms of 
glasses independence and does not 
involve a period of adaptation after 
surgery. We have based the cost to 
patients on the price of the IOL and 
do not impose a premium charge for 
the implantation procedure itself. 

I also explain to the patients of 
mine who are good candidates 
and considering the new lens 
that without the features that this 
particular lens provides, they will 
continue to replace glasses every few 
years for the rest of their lives, which 

of course will add up to considerable 
costs over time.

Although my clinic is still in its 
initial phase of experience with 
this lens, my patients and I have 
been very happy with the outcomes 
we have seen, including greater 
spectacle independence with few 
reports of visual disturbances. 
Additional data from the patient-
reported outcomes database and 
further clinical studies will allow us 
to increase our degree of confidence 
in this new option in the monofocal 
setting.

With the ability to provide quality 
of vision for sports, socialising, 
computer use and other daily 
activities, the outcomes already 
seen in initial experience will likely 
translate to a better quality of life 
as well.

Figure 1. Simple ophthalmic viscosurgical device 
injection into IOL cartridge. 
Figure 2. Handy IOL implantation through the 
preloaded injector.   
(Images courtesy of Dr Lucio Buratto)

1 2

I S S U E  F E A T U R E

11europe.ophthalmologytimes.com

LUCIO BURATTO, MD 
e: iol.lasik@buratto.com
Dr Buratto is the director of the Centro Ambrosiano Oftalmico - 
Camo S.p.A. (Ophthalmic Microsurgery Centre) in Milan, Italy. 
He has no relevant financial disclosures.

IOL technology breakthroughs



12

corneacornea

NOVEMBER 2021 :: Ophthalmology Times Europe

Challenges with screening dry eye 
patients for Sjögren’s syndrome
Identifying new serological biomarkers could help to characterise the disease

A
dditional data on novel autoantibodies 
related to Sjögren’s syndrome (SS) may 
improve screening of dry eye patients 
for SS, according to research presented 

at the Association for Research in Vision and 
Ophthalmology 2021 virtual annual meeting. The 
study, funded by the National Eye Institute, was 
led by Dr Vatinee Bunya and presented by Kennedy 
Johnson, a clinical research coordinator at the Scheie 
Eye Institute at the University of Pennsylvania in 
Philadelphia, United States.  

SS is an underdiagnosed autoimmune disease 
in which the diagnosis is often delayed by a few 
years. “Because dry eye is one of the most common 
symptoms of the disease [SS], ophthalmologists 
often see these patients first and are therefore in a 
unique position to screen dry eye patients for SS,” Ms 
Johnson said. However, because this symptom is so 
prevalent, it is not feasible to screen all patients with 
dry eye for SS, she noted.

Use of antibodies for screening
There are traditional antibodies used to check for SS. 
These include anti-SS-related antigens A and B (SSA, 
SSB), antinuclear antibody (ANA) and rheumatoid 
factor (RF)-related antigens A and B; however, Ms 
Johnson noted that these antibodies are not specific 
to SS and are not found in every patient with SS. 
Previous research1 to evaluate dry eye patients for SS 
found that half required a minor salivary gland biopsy 
to reach a definitive diagnosis because of the lack of 
positive antibody testing, Ms Johnson explained. 

“We believe it is important to identify new 
serological biomarkers that could better characterise 
SS and overcome the limitations of traditional 
antibodies,” she added. “Many studies have explored 
novel antibodies for SS.”

One of those studies concluded that antibodies 
to salivary protein, parotid secretory protein and 
carbonic anhydrase isoenzyme VI (CA-VI) may be 
novel markers for SS, said Ms Johnson. Moreover, in 
mouse studies these novel antibodies were detected 
earlier in the disease process.2

Other research has revealed that anti-CA-VI 
is associated with younger age and more severe 
disease,3 noted Ms Johnson. Studies have found 
that autoantibodies SP-1 IgM and PSP had increased 
prevalence in patients with SS and that SP-1 may be a 
marker of worse ocular surface disease.4,5 She pointed 
to research which suggests that autoantibodies may 
not only help detect patients with SS but also detect 
those with more severe disease.

Dr Bunya and her team at Scheie Eye Institute 
had previously developed a screening questionnaire 
including ocular examination findings such as tear 
film break-up time and lissamine green staining of 
the conjunctiva, to help detect patients with dry eye 
who may also have underlying SS. The sensitivity of 
the algorithm was 78% and the specificity 66%.6

Since then, the team has sought to refine the 
diagnostic ability of the tool and increase the 
sensitivity and specificity by incorporating novel 
autoantibody data. They launched a study including 
patients with dry eye who were older than 18 years 
and had no previous diagnosis of SS or any other 
autoimmune disease. 

They excluded patients with a history of corneal 
refractive surgeries, head or neck radiotherapy, 
chemotherapy or pre-existing lymphoma, and 
patients taking a topical glaucoma medication. Ms 
Johnson stated that as a definition of SS, they used 
classification criteria as developed by the American 
College of Rheumatology and the European League 
Against Rheumatism.

In addition to completing the questionnaire, 
subjects in the study also underwent an ocular surface 
examination, an unstimulated salivary flow rate 
test and serological testing. A subset of subjects also 
underwent a labial salivary gland biopsy if indicated. 

IN SHORT 
  Researchers are seeking to improve Sjögren’s 

syndrome with novel autoantibody data.
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Investigators found that the percentage 
of positive subjects in the specific 
immunoglobulin groups of SP IgA, PSP IgM 
and CA-VI IgM was significantly higher in 
those with SS than in those without SS. “We 
had 25.4% in the absence of SS and 61.1% in 
the presence of SS,” said Ms Johnson. 

She noted that including the 
autoantibodies SP IgA, PSP IgM and CA-VI 
IgM produced an improvement in the 
performance of the previously developed 
algorithm. However, she stated that the 
study must be conducted in a larger, 
more diverse population to ensure that 
the screening method can effectively be 
generalised.  

“Our study has some limitations,” she 
said. “Our sample size was small and only 
involved a single centre, with the majority of 
patients being older Caucasian females.” 

She added that in the future, investigators 
would like to include additional sites 

and a more diverse patient population to 
increase the generalisability of the screening 
tool. “Future studies may also involve 
the analysis of tear and saliva samples, 
which were collected during our study 
to further examine the presence of these 
autoantibodies and other biomarkers in 
patients with or without SS,” she said. 
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Corneal mechanical sensitivity  
in individuals with chronic pain
Study finds higher corneal sensitivity may be linked with conditions outside the eye

C
hronic pain is a common and often 
debilitating condition. According to  
Brandon Baksh, from the University of 
Miami, Florida, United States, chronic pain 

syndromes can be localised to the head and face 
and involve the trigeminal system: for example, 
in migraine and trigeminal neuralgia. Mr Baksh 
noted that chronic pain syndromes can also be 
widespread, such as in fibromyalgia, or localised to 
areas outside the head and face, such as back pain. 

Nerve abnormalities have been linked to 
chronic pain syndromes. “As eye care providers,” 
he said, “we can assess this link between nerve 
abnormalities and chronic pain.” Corneal 
sensitivity—which, according to Mr Baksh, can 
be measured in a clinic—is altered in several eye 
conditions. However, its relationship with chronic 
pain conditions outside the eye is not clear. 

Study purpose
To learn more about how chronic 

pain conditions outside the eye 
impact corneal sensitivity, 

the authors investigated 
whether individuals 
with chronic trigeminal 
pain conditions have 
differences in corneal 
sensitivity compared 
with individuals 
who have chronic 
pain conditions not 

localised to the 
trigeminal 

system. 
The 

investigators’ 
hypothesis was that 
patients with chronic 

trigeminal pain have 
differences in corneal 

mechanical detection 
thresholds compared 

with those who have chronic pain conditions that 
are not localised to the trigeminal system.

Design and methods
A cross-sectional study that included south Florida 
veterans with chronic pain conditions (> 3 months’ 
duration) who had been seen at an eye clinic was 
performed. The study included 568 individuals with 
one or more chronic pain conditions. The mean age 
was 61+/-10.5 years. Of the group, 89% were male, 
44% self-identified as White and 25% self-identified 
as Hispanic. 

The main independent variables were pain 
diagnoses and locations, as recorded by the 
participants in a survey. The main dependent 
variable was corneal mechanical detection 
threshold, which was assessed using a modified 
Belmonte aesthesiometer. 

To assess confounding variables, data were 
collected on demographics, dry eye symptoms and 
signs, mental health indices, systemic comorbidities 
and quality-of-life indices. Individuals were split into 
two groups based on their pain diagnosis:

GROUP 1 (TRIGEMINAL PAIN)   
chronic pain conditions that involved the 
trigeminal system

• Migraine
• Burning mouth syndrome
• Trigeminal neuralgia
• Trigeminal mandibular disorder

GROUP 2 (OTHER PAIN)  
chronic pain conditions that were not  
localised to the trigeminal system

• Back pain
• Knee pain

ASSESSING CORNEAL THRESHOLD
The procedure with the modified Belmonte 
aesthesiometer was as follows:

>  Pulses of air at room temperature were used 
on the right eye;
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>  They started at 10 mL/min 
with 15-second waits between 
pulses;
>  Pulses increased by 10 mL/
min until the patient could feel 
them;
>  This was repeated a second 
time and the mean was used; 
and
>  If the difference between the 
two trials was greater than 20, 
a third reading was done.

 
Mr Baksh noted that a lower 

detection threshold using the 
Belmonte aesthesiometer meant a 
higher corneal sensitivity.

Results
In terms of the statistics used, 
continuous variables were 
assessed via the independent t test. 
Correlations were assessed via 

Pearson r coefficient and categorical 
variables were assessed via chi-
square test. All reported P values 
were 2-tailed and P < 0.05 was 
considered statistically significant. 

In the study, the mean corneal 
mechanical detection threshold was 
81+/-38 mL/min, with a range of 10 
to 240 mL/min. The authors found 
that the trigeminal pain group (n 
= 122) had a lower mean corneal 
mechanical detection threshold 
(i.e., higher sensitivity) of 73+/-31, 
compared with the other pain group 
(n = 446, mean threshold 84+/-40). 

This was statistically significant. 
The groups shown in Table 1 were 
also associated with a higher corneal 
sensitivity.

The authors also assessed 
continuous variables. Variables 
that came out significantly 
correlated with lower corneal 
mechanical detection threshold 
(higher sensitivity) included a 
high depression score, a greater 

post-traumatic stress disorder score, 
worse dry eye symptoms and more 
severe eye pain. Other significantly 
correlated factors were a lesser 
quality of life, younger age and lower 
cholesterol and triglycerides levels.

Conclusions
Lower corneal mechanical detection 
threshold (higher sensitivity) may 
be associated with pain phenotypes, 
such as the presence of chronic pain 
involving the trigeminal system, 
five or more pain conditions and the 
presence of arthritis. Beyond pain 
phenotypes, additional factors that 
may play a role include a higher 
depression score, race, dyslipidaemia 
and continuous positive airway 
pressure use. 

IN SHORT 
  Evidence shows that 

higher corneal sensitivity 
may be associated with pain 
phenotypes, such as the 
presence of chronic pain 
involving the trigeminal system. 

A high depression 
score was significantly 
correlated.

Variable Threshold (mL/min), mean ± SD P Value

≥5 pain conditions (Yes vs No) 76 ± 35 vs 84 ± 40 0.014

Race (Black vs non-black) 78 ± 37 vs 85 ± 40 0.03

Arthritis (Yes vs No) 77 ± 37 vs 85 ± 40 0.02

CPAP (Yes vs No) 67 ± 32 vs 82 ± 39 0.004

Hypercholesterlaemia (No vs Yes) 77 ± 34 vs 84 ± 41 0.02

Pain at time of detection (No vs Yes) 67 ± 33 vs 82 ± 39 0.008

( TABLE 1)   Other categorical variables that are associated with a lower corneal mechanical detection threshold. 
Note that a lower result = higher sensitivity. (Table courtesy of Brandon Baksh)
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By Giuseppe 
QuerQues, MD, phD

The abiliTy To visualize 
the peripheral retina 
is important in the di-

agnosis, management, and prognosis of 
a number of retinal diseases. By enabling 
early disease detection and providing 
information to guide initial management 
and follow-up decisions, identification 
of pathology in the retina periphery has 
value for optimizing clinical care. 

Ultra-wide field (UWF) imaging tech-
nology offering a field of view extending 
to the far peripheral retina is available 
from several manufacturers. Recently, a 
UWF module became available for the 
iCare EIDON (Padova, Italy), a white 
LED confocal device. Applicable to all 
of the platform’s modalities – TrueColor, 
infrared, fundus autofluorescence, and 
fluorescein angiography (static imaging 
and dynamic videos) – the new UWF 
module can image up to 120° of the fun-
dus in a single capture and up to 200° 
using the system’s automontage feature 
(SmartMosaic). The UWF module up-
grade expands the benefits of imaging 
with the EIDON and makes it the only 
noncontact device in the market that 
can run in a fully automated mode and 
acquire high quality, true color confocal 
images of up to 200° without pupil di-
lation and regardless of the presence of 
cataract or other media opacities.

Benefits of the EIDON
By combining a confocal engine with a 
white light LED source, the EIDON gen-
erates images that are both rich in detail 
and natural in color. Analysis of the high 
resolution, true color images can reveal 
pathology that may not be evident on 
images acquired with non-confocal fun-
dus cameras or on pseudocolor images 

generated by systems based on scan-
ning laser ophthalmoscopy. Imaging 
with the EIDON thereby supports early 
disease detection and the opportunity 
for intervention when pathology may be 
most amenable to successful treatment. 

The confocal true color EIDON im-
ages also enhance the quality of fol-
low-up monitoring and care by improv-
ing identification of changes that signal 
disease progression or show response to 
treatment. 

Images from fundus photography 
have a critical role in guiding treatment 
decisions and the confocal true color im-
ages from the EIDON platform provide 
a natural perception of the retina’s ap-
pearance that represents vital informa-
tion in my daily practice. True color im-
aging provides an accurate perception 
of fundus anatomy while confocal tech-
nology delivers benefits of increased im-
age sharpness, better optical resolution, 
and greater contrast compared to tradi-
tional fundus camera imaging. 

With the benefit of true color imag-
ing, I am confident in my ability to dis-
criminate between normal tissue and po-
tential signs of pathology. For example, 
in eyes with age-related macular degen-
eration, TrueColor imaging allows me to 
differentiate hemorrhage from pigment 
or to distinguish drusen from exudates. 

As another important feature, the 
EIDON makes retinal imaging easy for 
the practice and the patient. The system 
is very simple and intuitive to use and 
can be operated without the need for 
a highly skilled photographer. In addi-
tion, image capture with the EIDON can 
be done regardless of the presence of 
media opacities and through pupils as 
small as 2.5 mm in diameter. The latter 
capability is important considering the 
potential for poor pupil dilation among 
certain patients with retinal pathology, 
such as those with diabetes or uveitis. 

Because it is done without requir-
ing mydriasis, imaging with the EIDON 
also has timesaving advantages for the 
practice and the patient while simulta-
neously improving patient comfort and 
satisfaction. Workflow efficiency and 
patient comfort are further enhanced 
by the speed of the imaging.  With the 
SmartMosaic technology, images en-
compassing a field of view up to 200° 
are taken automatically in just 1 minute. 
With its intuitive interface, the device 
can be easily switched to manual mode 
if the user prefers.

The EIDON UWF Imaging Module
All existing EIDON devices can be up-
graded with the UWF module. The UWF 
imaging is done with a noncontact lens 

Broadening the benefits of iCare EIDON retinal 
imaging with the new Ultra-Wide Field Module
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that is very light (only 34 g) and fitted 
with a protective cap, which makes its 
handling safe and easy. 

UWF imaging is a tremendous asset 
for allowing the detection of subtle signs 
of pathologies in the peripheral retina 
that are not visible with standard im-
aging systems. This enhanced capabil-
ity for identifying abnormalities makes 
me more confident with my diagnosis, 
in my treatment decisions, and when 
counseling patients about management 
and prognosis. 

For example, identification of patho-
logic changes in the retina periphery is 
important for early detection of diabetic 
retinopathy (DR) and for DR manage-
ment. UWF imaging has been shown to 
be at least as sensitive and specific as 
the ETDRS seven standard field (SSF) 
montages for screening for DR. Thanks 
to the high resolution of its confocal 
true color images, UWF imaging with 
the EIDON has been particularly help-
ful to me for detecting and evaluating 
hemorrhages and microvascular lesions 
in patients with DR (PDR). The case pre-
sented in Figure 1 is from a patient with 
widespread proliferative DR. TrueColor 
Smart Mosaic allows a clear view of the 
complete pan-photocoagulation (Figure 
1A). Looking at the central frame of the 
mosaic, one can see more details (Fig-
ure 1B). A tractional preretinal fibrosis 
along the inferior temporal arcade with 
neovessel and bleeding in its proxim-
ity is well visible. Pre-retinal neovas-
cularization and epiretinal membrane 
are distinctly visualized. Also note the 
prominent perifoveal microaneurysms.

Application of the UWF module to 
the FA mode of the EIDON has also 
been valuable for evaluating and mon-
itoring eyes with PDR. Fluorescein 
angiography is a routine component 
for follow-up of eyes with PDR, and 
compared to standard SSF imaging, 
UWF-FA allows for better detection of 
peripheral pathology, revealing periph-
eral nonperfusion, retinal neovascular-
ization and peripheral lesions.

Figure 2A shows the FA performed 

on the same patient discussed above. 
Extensive leakage into the retina and 
vitreous from neovascularization else-
where (NVE) is clearly visible in the 
late phase of the exam. Cystoid macular 
edema is also present. UWF also allows 
confirmation of complete ablation of 
ischemia in the peripheral retina. 

Figure 2B presents a 9-shot montage 
image from a patient with non-prolif-
erative DR. UWF imaging allows clear 
observation of peripheral ischemia and 
late peripheral venous leakage in the 
inferior temporal quadrant. This sign 
would have been missed relying upon 
ETDRS SSFs. In addition, the clarity 
of the static FA images and videos ac-
quired with the EIDON UWF module 
also makes it easy to analyze results 
from serial examinations and deter-
mine whether there is evidence of DR 
progression or regression in response 
to therapy.

The UWF module is also useful in 
the evaluation of other pathologies that 
involve the peripheral retina, including 
ocular tumors, retinal tears, ischemic 
conditions, and degenerative disorders, 
such as peripheral exudative hemor-
rhagic chorioretinopathy in which pol-
yps are frequently located in the infe-
ro-temporal quadrant and between the 
equator and the ora serrata.  The case 
presented in Figure 3 shows the poten-
tial of the EIDON UWF module. This 
patient presented with a transient vit-
reoretinal traction following acute blunt 
trauma associated with incomplete pos-
terior vitreous detachment. The patient 
reported a sudden onset of photopsia 

and floaters after the trauma. The True-
Color montage allows visualization of a 
tiny hemorrhage in the superior tem-
poral quadrant at the site of the vitre-
oretinal traction. Although the lesion 
is in the extreme retinal periphery, a 
high-resolution image can be obtained 
using EIDON confocal technology.

Conclusion 
UWF imaging has an important role in 
the evaluation and management of a 
number of retinal disorders, and we can 
expect that its applications will contin-
ue to grow as studies using this technol-
ogy further our understanding of pathol-
ogies involving the peripheral retina.  

With its ease of use, efficiency, and 
unsurpassed image quality, the EIDON 
has been an indispensable diagnostic 
tool in my practice. The UWF module 
augments the utility of the EIDON and 
my ability to provide high quality care 
for patients with retinal disease.  

Professor Giuseppe Querques is Head - 
Medical Retina & Imaging Unit, Department of 
Ophthalmology, University Vita Salute, Milan, 
Italy. He is an advisor to iCare.
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Assessing the quality of real-world 
evidence in retinal diseases 
New quality tool can help clinicians determine robustness and applicability of data

By Prof. Robert P. 
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and Prof. Jean-
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I
t is well accepted that randomised 
controlled trials (RCTs) are the gold 
standard in establishing the efficacy of 
a clinical intervention. However, since 

such studies often have strict inclusion 
criteria and stringent requirements 
for patient follow-up, they often have         
greater patient adherence than that seen 
in the clinic and can exclude some of the 
types of patients routinely seen in day-to-day 
practice.1,2 

In addition, RCTs can be extremely 
expensive to conduct and study enrolment 
can be relatively slow compared with non-
randomised studies.3 This is where data 
collected from routine clinical practice 
comes in. Such data enable the generation 
of real-world evidence (RWE), which can 
complement information from RCTs by 
providing insights regarding the safety and 
effectiveness of an intervention in broader 
patient populations under routine care 
conditions.1  

This evidence can be derived from 
real-world data from various sources, 
including electronic health or medical 
records (also referred to as EHR or EMR), 
patient registries, medical claims databases, 
retrospective or prospective observational 
studies or clinical audits (Table 1).1,4-11 
RWE is increasingly being used to support 
drug approvals12 and in health technology 
assessments to support reimbursement.13 

In that respect, it is already guiding 
clinical practice. With a better 
understanding as to how to assess the 
quality of real-world studies, clinicians can 
use this evidence appropriately to inform 
their own clinical decision-making at both 
practice and patient level. 

In ophthalmology, there is an increasing 
global evidence base that describes the use 
of intravitreal anti-vascular endothelial 

IN SHORT 
  A recently developed quality assessment tool 

for real-world studies in retinal diseases could 
help guide clinical practice.

TABLE 1. Examples of real-world  
data sources in ophthalmology

Clinical audit Examples

Electronic health/
medical records

The United Kingdom Diabetic 
Retinopathy Electronic Medical 

Record Users Group reports4

Patient registries Fight retinal blindness (FRB!) 
outcome registry5

Medical claims 
databases

Commercial claims data sets 
(e.g., MarketScan [Truven Health 

Analytics] and LifeLink [IMS 
Health]) in the United States6,7

Retrospective 
observational 

study

RETRO CRVO retrospective data 
analysis of patients treated for 
macular oedema due to CRVO8

Prospective 
observational 

study

The APOLLON multicentre study 
of the effectiveness of intravitreal 
aflibercept treatment for DMO in 

French clinical practice9

Clinical audit Assessment of complications after 
ocular surgery at a single centre10

Abbreviations: CRVO, central retinal vein occlusion; DMO, diabetic 
macular oedema.
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growth factors (anti-VEGF) in 
routine clinical practice.5,6,9,10 Such 
studies have shown that, in routine 
practice compared with RCTs, there 
is both a lack of adherence to, and 
undertreatment with, anti-VEGF 
therapy, including non-persistence, 
whereby patients do not continue 
therapy in the medium-to-long term.2 

This remains a significant 
barrier to optimising real-world 
outcomes for patients with chronic, 
progressive retinal conditions such 
as neovascular age-related macular 
degeneration (nAMD). Certainly, 
more RWE for effective strategies 
that can be employed at a clinic/ 
practice level to improve adherence 
and persistence to anti-VEGF agents 
would be welcomed. 

In addition, there are inherent 
limitations to data collection in real-
world clinical practice; as a result, 
RWE may vary in quality.14 This 
is partly because of heterogeneity 
in data gained from different 
sources and variability in both the 
application of RWE methodologies 

and the interpretation of the resulting 
evidence. Furthermore, depending 
on the RWE source, data may be 
inconsistently collected, misclassified 
or missed — this is known as 
information bias. 

A recent systematic review 
analysed 64 real-world 
ophthalmology data sources from 
16 countries for completeness of 
data relating to different outcomes 
and only ten scored highly.15 Most of 
these sources provided information 
on baseline status, clinical outcomes 
and treatment, but few collected data 
on economic and patient-reported 
burden. 

Another issue within 
ophthalmology is how the treatment 
regimens, particularly for anti-VEGF 
agents, are described. Intravitreal 
aflibercept, brolucizumab, 
pegaptanib and ranibizumab have 
indications for retinal diseases, 
but in some European countries, 
bevacizumab is used and reimbursed 
off-label, despite jurisdictional 
ambiguity and, often, a legal risk for 

prescribing physicians.16 
Sometimes, there is a lack of 

clarity as to whether patients 
were treated with fixed dosing, 
pro re nata therapy or treat-and-
extend dosing and the degree of 
adherence to those schedules.15 This 
makes understanding treatment 
effectiveness and comparing studies 
particularly challenging. 

Although information bias may 
be one of the easiest types to identify 
and quantify, RWE is also prone 
to other biases. Therapies may be 
differently prescribed depending on 
patient and disease characteristics, 
leading to selection and channelling 
biases (for example, older patients or 
those with more advanced disease 
tending to receive one therapy over 
another).

In addition, patients or caregivers 
may be more likely to report only 
the most recent or impactful events, 
leading to recall bias; and, in some 
cases, events are more likely to be 
captured in one treatment group 
than another, resulting in detection 

Abbreviation: GRACE, Good Research for Comparative Effectiveness; RWE, real-world evidence. 

FIGURE 1. Development of the retinal diseases RWE quality assessment tool
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biases.17 It is important that such 
limitations are recognised and RWE is 
interpreted in this context.

Introducing a novel RWE 
quality assessment tool
Throughout medical school and early 
in their medical careers, clinicians are 
taught how to assess the robustness 
of clinical studies, learning about 
randomisation, methods of blinding 
and different types of controls.18 It is 
similarly important to understand the 
quality of RWE. 

RWE is becoming an increasingly 
important component of the overall 
evidence-based  treatment of retinal 
diseases. However, clear guidance on 
how to assess the rigor of real-world 
studies and the conclusions and 
recommendations they generate in the 
field of ophthalmology is lacking. 

As shown in Figure 1, an RWE 
steering committee—a coalition 
of leading retinal specialists and 
methodological experts—recently 
developed a user-friendly framework 
assessing the quality of available 
RWE for retinal diseases, including 
nAMD, diabetic macular oedema 
and retinal vascular occlusion.14 The 
goal was to assist ophthalmologists in 
independently drawing relevant and 
reliable conclusions from RWE as well 
as understanding its applicability to 
their practice.

Building on a  
validated framework
The Good Research for Comparative 
Effectiveness (GRACE) checklist 
was selected as the basis of the RWE 
quality assessment tool. This is an 
11-item screening tool that evaluates 
methodology and reporting to 
identify high-quality observational 
comparative effectiveness research.19 
The checklist has been extensively 
validated, has demonstrated strong 
sensitivity and specificity and can be 
successfully applied by users with 
different training backgrounds. 

Although the checklist was 
developed specifically for comparative 

TABLE 2. Retinal disease considerations highlighted  
in the RWE quality assessment tool 
(Adapted under Creative Commons Attribution Non-Commercial License 
from RP Finger et al. Acta Ophthalmologica, 2021).14

Theme Considerations specific to retinal diseases
Treatment 
details

Name of treatment and dose should be described

Treatment strategy/ regimens used should be defined (including length       
of treatment intervals, criteria for decision-making and frequency of 
monitoring, if applicable)

Duration of treatment should be specified

Outcomes Examples of appropriate use of outcomes include change in visual acuity 
from baseline to assess effectiveness of therapy. The proportion of patients 
reaching a visual acuity that allows them to read or drive is often considered 
as the most clinically relevant endpoint

Independent adjudications of OCT images by a reading centre should be 
undertaken to confirm diagnoses or the presence of retinal fluid

Outcomes should be measured using the same method. For example, visual 
acuity scores should be measured using either ETDRS or LogMAR, and 
uniformly with or without correction

Necessary variation in methods includes the use of different OCT equipment 
across sites in multicentre studies

Study 
population

The proportion of treatment-naive or -experienced patients should be 
provided

For treatment-experienced patients, the duration of prior therapy, as well as 
response and injection frequency, should be stated

The management of nAMD, DMO and RVO has evolved significantly in recent 
years. Therefore, the era in which the study was conducted should also be 
clear and comparisons made only between relevant time periods

Bias Differences between treatment groups in confounding variables that may 
affect outcomes should be appropriately adjusted for in statistical analyses

Confounding factors in retinal diseases: age, sex, smoking status, 
concomitant conditions and treatments, baseline visual acuity and bilateral 
involvement

Additional confounding factors in DMO: diabetes disease characteristics 
(glycaemic control, duration of diabetes), blood pressure and characteristics 
of macular oedema (macular thickness, extension of oedema, presence of 
hard exudates)

Additional confounding factors in nAMD: presence of polypoidal choroidal 
vasculopathy and duration of visual symptoms

Additional confounding factors in RVO: duration of macular oedema and 
subsequent photoreceptor damage

Abbreviations: DMO, diabetic macular oedema; ETDRS, Early Treatment Diabetic Retinopathy Study; nAMD, 
neovascular age-related macular degeneration; OCT, optical coherence tomography; RVO, retinal vascular occlusion.
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effectiveness research, many of the 
items were also considered applicable 
to non-comparative studies. It was 
adapted for the retinal diseases field 
by omitting items that were not 
considered relevant to a practical, 
clinically focused ophthalmology 
audience, and adapting or combining 
some items for easier application. 

Considerations when 
assessing quality of RWE
The adaptation of the GRACE 
checklist to be more specific to, 
and relevant for, ophthalmologists 
has resulted in the development of 
the retinal diseases RWE quality 
assessment tool. Table 2 summarises 
the retinal disease-specific aspects   
of the checklist. 

This addresses treatment details, 
how outcomes were assessed/
quantified, descriptors of the study 
population and possible sources of 
bias. More details and examples of 
what to consider can be found in the 
full publication.14

The purpose of the tool is to 
specifically assess the quality of 
RWE generated by a specific study 
in a population of patients with 
retinal disease. Caution should be 
exercised when comparing RWE 
across different retinal disease 
studies because of the heterogeneity 
mentioned previously regarding the 
different methodologies employed, 
as well as heterogeneity in patient 
populations, disease characteristics 
and treatment regimens.

Summary
RWE is a growing in importance 
as a source of information that, 
when evaluated appropriately, can 
help to support clinical decision-
making. Regulators also increasingly 
accept that RWE may be needed in 
appraising post-marketing value. 
The retinal diseases RWE quality 
assessment tool can help clinicians to 
understand which findings from real-
world studies are most robust and 
applicable to their practice.
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Achieving success in cataract surgery depends on a 
number of preoperative, intraoperative, and postop-
erative factors. Preoperatively, evaluation of corneal 
topography and the acquisition of accurate biometric 
measurements is fundamental for proper surgical plan-
ning and choosing the IOL power that will achieve the 
targeted refractive outcome. Intraoperatively, complet-
ing cataract removal efficiently while maintaining an-
terior chamber stability favors early and optimal visual 
recovery by minimizing exposure to ultrasound energy 
and risk of complications. Achieving and maintaining 
quality visual outcomes for patients also depends on 
IOL choice.

Using advanced technology for cataract surgery from 
ZEISS allows me to achieve these goals and with added 
benefits of improving workflow efficiency.

Accurate and efficient preoperative evaluation
The IOLMaster® 700 (Carl Zeiss Meditec AG, Jena, 
Germany) provides critical information for cataract 
surgery planning, and it does so with a single fast mea-
surement that enhances workflow efficiency. Using 
swept source optical coherence tomography (SS-OCT) 
and telecentric keratometry, the IOLMaster 700 mea-
sures both anterior and posterior corneal curvatures and 
uses the information to generate Central Topography 
and Total Keratometry (TK®) in addition to routine bio-
metric data that are used for IOL power calculation.

The Central Topography feature creates anterior and 
total axial power maps covering the central approxi-
mately 4 mm of the cornea. This visually relevant area 
is critical to assess when planning cataract surgery be-
cause corneal irregularities in the central 4 mm zone are 
important to consider for decisions on toric, multifocal, 
or extended depth-of-focus (EDoF) IOL implantation. 
Using the IOLMaster 700 with Central Topography 
gives surgeons initial insight on any corneal asymme-
tries that can affect IOL selection1 and does so without 

CASE OF THE MONTH
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the need for additional hardware, change in workflow, 
or increased chair time. 

A study by Dr. Douglas Koch and colleagues at Baylor  
College of Medicine in Houston, TX, USA, com-
pared the Central Topography maps created by the  
IOLMaster 700 to those obtained with a dual Placido 
disk-Scheimpflug tomography unit (Galilei G4, Ziemer 
Ophthalmic Systems) (Figure 1).1 Of clinical impor-
tance, the researchers concluded that Central Topo-
graphy provided similar overall shape and comparable  
symmetries in most cases. The same decision was 
made whether to recommend a premium IOL based on  
Central Topography and the Placido Disk-Scheimpflug 
device in 75 % to 97 % of cases.

The TK measurement provided by the IOLMaster 700 
is another valuable feature because of its potential 
to improve the accuracy of IOL power calculations.  
Direct measurement of the posterior corneal surface to 
determine total corneal power is particularly valuable 
for choosing the correct IOL power in postrefractive 
surgery eyes and in cases involving toric IOL implan-
tation.2,3 However, the vast majority of cataract surgery 
patients do not fall into these categories and receive 
a non-toric monofocal IOL.4 Variation in the anterior / 
posterior corneal curvature ratio exists within the nor-
mal population, and these outliers are at risk for clini-
cally relevant IOL power miscalculation errors.5 This 
information underscores the value of using, the TK 
measurement routinely for IOL power calculations. 

The TK value can be used in either classic IOL power  
calculation formulas (such as Haigis) or formulas  
specifically developed to incorporate TK, such as the 
Barrett TK Universal II.  Findings from clinical studies  
investigating IOL power calculation using TK and other  
biometric measurements from the IOLMaster 700 show 
that it results in refractive accuracy that is as good as or 
better than methods that rely on assumptions or nomo-
grams to adjust for the posterior cornea.6,7 

Enhancing efficiency
The time needed to perform preoperative testing is an 
important consideration because of its impact on clinic 
flow and the patient experience.8 Procedures that offer 
efficiency without sacrificing accuracy certainly offer 
an advantage in the setting of a busy clinic, and stream-

lining patient evaluation has gained importance since 
the start of the COVID-19 pandemic. 

With this issue in mind, we undertook a prospec-
tive study to compare the acquisition times using  
the IOLMaster 700 with Central Topography, the  
IOLMaster 700 + the Pentacam® HR (Oculus, Wetzlar, 
Germany), and the IOLMaster 700 + the Cassini® (Cas-
sini Technologies B.V, Den Haag, The Netherlands).* 
The measurement protocols were done in random  
order by a skilled technician in 100 eyes of 100 patients  
undergoing cataract surgery. 

We found that overall, the mean acquisition time was ap-
proximately 20 seconds when using the IOLMaster 700 
with or without Central Topography, demonstrating 
that the data used to generate Central Topography maps 
is obtained as part of a single standard measurement. 
Using the IOLMaster with a second device to acquire 
preoperative measurements took approximately 2.5- 
to 3-fold longer compared to the acquisition times for  
using the IOLMaster 700 alone. The differences in  
acquisition times between the protocols were highly 
statistically significant (Table 1).

Intraoperative technology
The technology used intraoperatively also affects out-
comes of cataract surgery. QUATERA 700, the new 
phacoemulsification unit from ZEISS, unleashes a 
completely new experience in phaco. QUATERA 700  
provides digitally integrated surgical workflow by 
connecting your OR-devices for more efficiency. One 
data access and one sterile cockpit allows you the in-
tegration of patient data from IOLMaster and the com-
bination of ZEISS CALLISTO eye workflow steps 
and phaco steps in one workflow. Control the full 
surgical workflow from the sterile zone (Phaco steps,  
ZEISS CALLISTO eye assistance functions, patient 
data for timeout check, microscope image) means faster 
anticipation of and reaction to surgical steps and less in-
teraction with other devices. In addition, QUATERA 700  
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Table 1. Mean acquisition times for the different devices

Figure 1. Comparison of IOLMaster 700 with Central Topography maps to 4 mm and 9 mm maps from a dual Placido-disk 
Scheimpflug tomographer, in a case of Pellucide Marginal Degeneration. Images courtesy of Giacomo Savini, MD

minimizes ultrasound energy by delivering power only 
when it is needed. It features a new patented pump 
(QUATTRO Pump®) – a synchronized fluid exchange 
system with direct control of aspiration and infusion 
and active incision leakage volume compensation pro-
viding chamber stability independent of IOP and flow.  
Leading to a more relaxed surgery that allows surgeons 
and their team to focus on the essence and to perform 
surgery with maximum efficiency from day one. 

The majority of patients undergoing cataract surgery 
receive a non-toric monofocal IOL.4 In these cases, 
choosing the CT LUCIA® 621P IOL (Carl Zeiss Medi-
tec AG) increases my confidence for achieving excellent 
outcomes and patient satisfaction. The CT LUCIA 621  
comes preloaded in a single-use injector system  
(BLUESERT™) that enables intuitive and efficient  
delivery. Thanks to its material and design, the  
CT LUCIA 621 provides high quality vision, has excel-
lent refractive stability and low PCO. 

Conclusion
There are many different technologies that can be used 
in the planning and performance of cataract surgery. 
To my experiences, the IOLMaster 700 with all its 
functionalities, such as Central Topography and TK 
represents an accurate and efficient tool for collecting 
the preoperative information that is essential for op-
timizing surgical decision-making and refractive out-
comes. Combined with the new QUATERA 700 for 
phacoemulsification and the CT LUCIA 621 IOL, I feel 
I am choosing the best technologies the market has to 
offer.
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is in private practice at Oftalvist, Jerez de la 
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Time  
(seconds)

IOLMaster 700 
with CT

IOLMaster 700  
+ Cassini

IOLMaster 700  
+ Pentacam HR

p-value 

Mean ± SD 19.63 ± 5.02 62.94 ± 15.75 53.27 ± 22.72 <0.001**

Range [11.88, 40.60] [31.28, 115.73] [31.09, 177.94]

CT: central topography; SD: standard deviation; p-value was obtained with the ANOVAtest.  
** significant differences <0.05
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Achieving success in cataract surgery depends on a 
number of preoperative, intraoperative, and postop-
erative factors. Preoperatively, evaluation of corneal 
topography and the acquisition of accurate biometric 
measurements is fundamental for proper surgical plan-
ning and choosing the IOL power that will achieve the 
targeted refractive outcome. Intraoperatively, complet-
ing cataract removal efficiently while maintaining an-
terior chamber stability favors early and optimal visual 
recovery by minimizing exposure to ultrasound energy 
and risk of complications. Achieving and maintaining 
quality visual outcomes for patients also depends on 
IOL choice.

Using advanced technology for cataract surgery from 
ZEISS allows me to achieve these goals and with added 
benefits of improving workflow efficiency.

Accurate and efficient preoperative evaluation
The IOLMaster® 700 (Carl Zeiss Meditec AG, Jena, 
Germany) provides critical information for cataract 
surgery planning, and it does so with a single fast mea-
surement that enhances workflow efficiency. Using 
swept source optical coherence tomography (SS-OCT) 
and telecentric keratometry, the IOLMaster 700 mea-
sures both anterior and posterior corneal curvatures and 
uses the information to generate Central Topography 
and Total Keratometry (TK®) in addition to routine bio-
metric data that are used for IOL power calculation.

The Central Topography feature creates anterior and 
total axial power maps covering the central approxi-
mately 4 mm of the cornea. This visually relevant area 
is critical to assess when planning cataract surgery be-
cause corneal irregularities in the central 4 mm zone are 
important to consider for decisions on toric, multifocal, 
or extended depth-of-focus (EDoF) IOL implantation. 
Using the IOLMaster 700 with Central Topography 
gives surgeons initial insight on any corneal asymme-
tries that can affect IOL selection1 and does so without 

CASE OF THE MONTH
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the need for additional hardware, change in workflow, 
or increased chair time. 

A study by Dr. Douglas Koch and colleagues at Baylor  
College of Medicine in Houston, TX, USA, com-
pared the Central Topography maps created by the  
IOLMaster 700 to those obtained with a dual Placido 
disk-Scheimpflug tomography unit (Galilei G4, Ziemer 
Ophthalmic Systems) (Figure 1).1 Of clinical impor-
tance, the researchers concluded that Central Topo-
graphy provided similar overall shape and comparable  
symmetries in most cases. The same decision was 
made whether to recommend a premium IOL based on  
Central Topography and the Placido Disk-Scheimpflug 
device in 75 % to 97 % of cases.

The TK measurement provided by the IOLMaster 700 
is another valuable feature because of its potential 
to improve the accuracy of IOL power calculations.  
Direct measurement of the posterior corneal surface to 
determine total corneal power is particularly valuable 
for choosing the correct IOL power in postrefractive 
surgery eyes and in cases involving toric IOL implan-
tation.2,3 However, the vast majority of cataract surgery 
patients do not fall into these categories and receive 
a non-toric monofocal IOL.4 Variation in the anterior / 
posterior corneal curvature ratio exists within the nor-
mal population, and these outliers are at risk for clini-
cally relevant IOL power miscalculation errors.5 This 
information underscores the value of using, the TK 
measurement routinely for IOL power calculations. 

The TK value can be used in either classic IOL power  
calculation formulas (such as Haigis) or formulas  
specifically developed to incorporate TK, such as the 
Barrett TK Universal II.  Findings from clinical studies  
investigating IOL power calculation using TK and other  
biometric measurements from the IOLMaster 700 show 
that it results in refractive accuracy that is as good as or 
better than methods that rely on assumptions or nomo-
grams to adjust for the posterior cornea.6,7 

Enhancing efficiency
The time needed to perform preoperative testing is an 
important consideration because of its impact on clinic 
flow and the patient experience.8 Procedures that offer 
efficiency without sacrificing accuracy certainly offer 
an advantage in the setting of a busy clinic, and stream-

lining patient evaluation has gained importance since 
the start of the COVID-19 pandemic. 

With this issue in mind, we undertook a prospec-
tive study to compare the acquisition times using  
the IOLMaster 700 with Central Topography, the  
IOLMaster 700 + the Pentacam® HR (Oculus, Wetzlar, 
Germany), and the IOLMaster 700 + the Cassini® (Cas-
sini Technologies B.V, Den Haag, The Netherlands).* 
The measurement protocols were done in random  
order by a skilled technician in 100 eyes of 100 patients  
undergoing cataract surgery. 

We found that overall, the mean acquisition time was ap-
proximately 20 seconds when using the IOLMaster 700 
with or without Central Topography, demonstrating 
that the data used to generate Central Topography maps 
is obtained as part of a single standard measurement. 
Using the IOLMaster with a second device to acquire 
preoperative measurements took approximately 2.5- 
to 3-fold longer compared to the acquisition times for  
using the IOLMaster 700 alone. The differences in  
acquisition times between the protocols were highly 
statistically significant (Table 1).

Intraoperative technology
The technology used intraoperatively also affects out-
comes of cataract surgery. QUATERA 700, the new 
phacoemulsification unit from ZEISS, unleashes a 
completely new experience in phaco. QUATERA 700  
provides digitally integrated surgical workflow by 
connecting your OR-devices for more efficiency. One 
data access and one sterile cockpit allows you the in-
tegration of patient data from IOLMaster and the com-
bination of ZEISS CALLISTO eye workflow steps 
and phaco steps in one workflow. Control the full 
surgical workflow from the sterile zone (Phaco steps,  
ZEISS CALLISTO eye assistance functions, patient 
data for timeout check, microscope image) means faster 
anticipation of and reaction to surgical steps and less in-
teraction with other devices. In addition, QUATERA 700  
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Table 1. Mean acquisition times for the different devices

Figure 1. Comparison of IOLMaster 700 with Central Topography maps to 4 mm and 9 mm maps from a dual Placido-disk 
Scheimpflug tomographer, in a case of Pellucide Marginal Degeneration. Images courtesy of Giacomo Savini, MD

minimizes ultrasound energy by delivering power only 
when it is needed. It features a new patented pump 
(QUATTRO Pump®) – a synchronized fluid exchange 
system with direct control of aspiration and infusion 
and active incision leakage volume compensation pro-
viding chamber stability independent of IOP and flow.  
Leading to a more relaxed surgery that allows surgeons 
and their team to focus on the essence and to perform 
surgery with maximum efficiency from day one. 

The majority of patients undergoing cataract surgery 
receive a non-toric monofocal IOL.4 In these cases, 
choosing the CT LUCIA® 621P IOL (Carl Zeiss Medi-
tec AG) increases my confidence for achieving excellent 
outcomes and patient satisfaction. The CT LUCIA 621  
comes preloaded in a single-use injector system  
(BLUESERT™) that enables intuitive and efficient  
delivery. Thanks to its material and design, the  
CT LUCIA 621 provides high quality vision, has excel-
lent refractive stability and low PCO. 

Conclusion
There are many different technologies that can be used 
in the planning and performance of cataract surgery. 
To my experiences, the IOLMaster 700 with all its 
functionalities, such as Central Topography and TK 
represents an accurate and efficient tool for collecting 
the preoperative information that is essential for op-
timizing surgical decision-making and refractive out-
comes. Combined with the new QUATERA 700 for 
phacoemulsification and the CT LUCIA 621 IOL, I feel 
I am choosing the best technologies the market has to 
offer.
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is in private practice at Oftalvist, Jerez de la 
Frontera, Cádiz, Spain.  
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Time  
(seconds)

IOLMaster 700 
with CT

IOLMaster 700  
+ Cassini

IOLMaster 700  
+ Pentacam HR

p-value 

Mean ± SD 19.63 ± 5.02 62.94 ± 15.75 53.27 ± 22.72 <0.001**

Range [11.88, 40.60] [31.28, 115.73] [31.09, 177.94]

CT: central topography; SD: standard deviation; p-value was obtained with the ANOVAtest.  
** significant differences <0.05
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Inner plexiform layer offers  
early-stage glaucoma biomarker
Visible-light optical coherence tomography enables multiple sub-layers to be seen

By Lynda Charters; 

Reviewed by  
Dr Zeinab Rozita 

Ghassabi and Dr Joel 
Schuman

A 
sub-layer of the inner plexiform layer (IPL) 
holds promise as a potential biomarker 
to aid detection of early glaucomatous 
changes, according to Dr Zeinab Rozita 

Ghassabi, a post-doctoral research fellow, and Dr 
Joel Schuman. Both are based at the Department 
of Ophthalmology, New York University Langone 
Health, New York, United States. 

Dr Ghassabi said that animal studies have 
determined glaucomatous changes start in dendrites 
and then develop in the ganglion cells and axons. 
Visible-light optical coherence tomography 
(vis-OCT) has been especially valuable in this 
research because the technology enables multiple 
sub-layers of the IPL to be visualised more easily. 

“Vis-OCT has higher axial resolution compared 
with conventional OCT,” she explained. 

Conventional systems are limited to axial 
resolutions of about 3–4 μm, in contrast to vis-OCT 
with an axial resolution in vivo of about 1.8 μm in 
air and 1.3 μm in the eye. 

Dr Ghassabi and her colleagues tested the potential 
of the IPL sub-layers as glaucoma biomarkers using 
vis-OCT compared with conventional biomarkers 

such as the retinal nerve fibre layer (RNFL) and the 
ganglion cell layer. They used a prototype instrument, 
the Aurora X1 vis-OCT system (Opticent), which 
utilised a three-dimensional speckle-reduced raster 
scanning protocol focused on the superior fovea. The 
study population comprised nine healthy subjects 
and six patients with glaucoma.

Results
The healthy subjects (who had an average age of 
47 years) and glaucoma patients (average age: 63 
years) had respective RNFL thicknesses of 96.43 
and 64.6 μm, which differed significantly (P = 
0.002). Respective mean deviation values were –1.55 
and –19.4 decibels, a difference that also reached 
significance (P = 0.002, Wilcoxon test).

Vis-OCT showed that the IPL has three sub-layers. 

IN SHORT 
  Thinning of inner plexiform sub-layers 

can help differentiate glaucomatous from 
healthy eyes.  

Dr Ghassabi 

OCT facilitates visualisation of multiple sub-layers of the IPL. (Images courtesy of Dr Zeinab Rozita Ghassabi)
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In subjects who were healthy and in 
those with glaucoma, the total IPL 
values were 39.44 and 35.5 μm (P = 
0.002, linear regression adjusted for 
age), respectively. 

Dr Ghassabi noted that the 
thickness of sub-layer 1 did not 
differ between the two groups. The 
thickness of sub-layers 2 and 3, 
however, did differ significantly. 
With sub-layer 2, the values were 
17.17 versus 14.36 μm, respectively 
(P = 0.003, linear regression 
adjusted for age); and with sub-
layer 3, the thicknesses were 11.29 
versus 10.29 μm (P = 0.045, linear 
regression adjusted for age). 

Analysis showed a strong 
correlation between the thickness of 
sub-layer 2 and the mean deviation. 
“The IPL is a layer of synapses 
between the bipolar, amacrine and 
retinal ganglion cells and can be 
divided into on and off sub-laminae 
and five strata,” Dr Ghassabi said. 
“The five layers that were visible 
on vis-OCT images were correlated 
with five morphologic strata: S1  
to S5.”

The patients with glaucoma had 
moderate and advanced disease. 
The thinning of sub-layer 2 that 
was observed was associated with 
a decrease in the distance between 

sub-layers 2 and 4 in the patients 
with glaucoma. This thinning was 
not observed in the healthy subjects. 

“This finding corroborated the 
hypothesis that retinal ganglion 
cells with dendrites stratified in the 
off sub-laminae may be damaged,” 
Dr Ghassabi commented. According 
to the investigators, IPL sub-layer 
2 seems to have high potential as 
a clinical glaucoma biomarker. 
However, future analysis of early-
stage glaucoma in a larger study  
is needed. 

Analysis showed a strong correlation between the 
thickness of sub-layer 2 and the mean deviation. 

glaucoma
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Achieving more predictable visual 
recovery following glaucoma surgery
Subconjunctival MIGS delivers visual acuity benefits and has a good safety profile

By Dr Inder  
Paul Singh T

he marvel of minimally invasive glaucoma 
surgeries (MIGS)—and the reason we push 
them earlier in the disease course—is their 
safety and predictable postoperative recovery. 

In the past, we had fewer options, most of which were 
more invasive. 

As a result, we had to delay surgery for years while 
patients suffered the discomfort, inconvenience and 
expense of multiple medications, until finally those 
medications were no longer enough and surgery was 
unavoidable. Now we can skip years of suffering and 
better manage glaucoma by making MIGS part of the 
treatment equation. 

Nowhere is the divergence between traditional 
surgeries and more modern procedures more 
apparent than in subconjunctival surgery. 
Historically, we were hesitant to go into the 
subconjunctival pathway with trabeculectomy or tube 
shunt because of the often slow and variable nature 
of visual recovery and the complex postoperative 
management. Instead, we waited until glaucoma 
progressed and the target pressure was aggressively 
low, often near the 10–12 mm Hg range. 

Thankfully, with the options available today, 
we no longer need to wait so long to perform 
subconjunctival surgery for patients who need it, and 
with this earlier intervention we have a better chance 
of achieving target IOPs because they are not so 
aggressively low.

Visual recovery and conventional 
pathway MIGS 
With conventional pathway MIGS, such as stenting 
(iStent, Glaukos; Hydrus, Ivantis), viscodilating 
(iTrack, Nova Eye Medical; OMNI, Sight Sciences), 
stripping (Kahook Dual Blade goniotomy, New 
World Medical), cutting/GATT (OMNI) and others, 
visual recovery is generally not a major concern. 
Pressurising the eye intraoperatively usually prevents 
intraoperative and postoperative hyphaema, although 
if this does still occur, it usually clears up in a short 
period of time. 

The mechanisms that make visual recovery so 

seamless for conventional pathway MIGS are also 
the reason they are not always the best option: the 
episcleral venous pressure is a floor we cannot cross, 
so it is hard to reach target pressures below the low-
to-mid teens. This floor, however, also means we do 
not get hypotony or flat chambers, which are often the 
cause of postoperative vision issues. 

Unfortunately, some of our patients need those 
lower target pressures. We also do not know where 
the resistance to outflow is located in our glaucoma 
patients; in some, the distal channels are also 
collapsed or atrophied. In these cases, we are not 
able to achieve the IOP control we need through the 
conventional outflow system. Therefore, we need to 
turn to a subconjunctival procedure to bypass the 
conventional pathway.

Vision after trabeculectomy  
or tube shunt surgery
The most common causes of postoperative 
visual acuity changes are hypotony, choroidals, 
maculopathy and ocular surface problems. With 
trabeculectomy and tube shunt, all these problems 
are possible, so it is difficult to gauge how long visual 
recovery will take with each patient. 

Depending on how flat the chamber becomes and 
the position of the iris lens diaphragm complex, a 
return to baseline vision may take 1 week to 1 month 
or even longer. A non-valve tube might open up in 
a month and a half or even earlier when the suture 
dissolves, and that sudden change in IOP can cause a 
sudden shift in chamber depth and thus a change in 
vision. In addition, postoperative drops can prolong 
recovery by destabilising the ocular surface.1

IN SHORT 
  A gel stent allows for less invasive 

subconjunctival procedures and an easier 
recovery course than traditional forms of 
minimally invasive glaucoma surgery.

Dr Singh
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Patients who endure weeks 
or months of recovery are 
generally not happy with their 
vision. IOP can be unstable, 
so they require multiple clinic 
visits, and they often call the 
clinic with questions about 
vision problems and irritation 
from eye drop medications. The 
recovery process may still be 
going on when it is time for the 
patient to schedule surgery on 
the fellow eye, which can make 
them reluctant to do so.

As an experienced glaucoma 
specialist, I still marvel at the 
high potential for variability of 
each step for a trabeculectomy. 
I use various techniques 
to manage outcomes by 
controlling the size, thickness 
and shape of the flap; titrating 
the flow by suture placement 
and tension; and trying to 
aggressively bring down the 
IOP yet prevent chambers from 
flattening postoperatively. 

It takes time to build that 
comfort and skill set, and not 
all patients have access to 
surgeons who have completed 
1,000-plus trabeculectomy 
procedures.2 For these and a 
variety of additional reasons, 
a less invasive and more 
predictable subconjunctival 
procedure is needed to allow 
access for more patients than 
traditional surgeries.

Subconjunctival MIGS 
advantages
When we want to reach a lower 
pressure, avoid being beholden 
to conventional pathways 
where levels and locations of 
resistance can be uncertain and 

follow a more predictable visual 
recovery than we achieve with 
traditional subconjunctival 
procedures, subconjunctival 
MIGS can deliver the benefits 
with few limitations. The Xen 
Gel Stent (Allergan) uses the 
same bypass mechanism as 
trabeculectomy, but the only 
outflow created is a 45-μm 
lumen, rather than a larger, less 
consistent hole in the sclera 
with a variable flap. 

With less structural 
deformation of the sclera, 
there is less chance of flat 
chambers postoperatively. 
Even if numerical hypotony 
occurs, the chambers do not 
flatten quite as much because 
they retain greater structural 
integrity. There is less concern 
that deformation of the eye will 
shift the iris lens diaphragm 
and cause a myopic shift or, in a 
pseudophakic patient, move or 
de-centre a toric lens. 

Based on the approval 
trial, Xen has demonstrated 
a high safety profile with 
rare complications.3 The less 
invasive nature of the device 
means that the eye remains 
stable, with less inflammation 
in the anterior chamber and 
conjunctiva, often because 
there is no peripheral iridotomy. 
In addition, if implanting 
from an external approach, 
intraoperative flattening of the 
anterior chamber is rare. 

Nowhere is the divergence between 
traditional surgeries and more modern 
procedures more apparent than in 
subconjunctival surgery.

A postoperative look at a Xen eye 
at 1 day, 1 week and 1 month. 
(Images courtesy of Dr Paul Singh)
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Since flow occurs through a single 
point around 5 mm posterior to 
the limbus, rather than in multiple 
directions closer to the limbus 
as in a trabeculectomy, the bleb 
forms more posteriorly and often 
with a lower profile, resulting in a 
quieter bleb and shorter-duration 
corticosteroid use after surgery. 
With fewer corticosteroids and thus 
fewer topical preservatives, the 
ocular surface tends to experience 
less disruption and resulting 
postoperative vision fluctuation. 
Xen has also been shown to cause 
less endothelial cell loss than 
trabeculectomy, which could be an 
issue as patients get older and have 
other corneal risk factors.4 

Although postoperative bleb 
needling is sometimes needed, I now 
do this in less than 10% of cases 
owing to changes in technique, 
intraoperative confirmation of 
a freely mobile stent and use of 
intraoperative needling if resistance 
is found. If needling is required, it is 
a different type of intervention than 
a trabeculectomy needling. We do 
not see a sudden drop in IOP, so there 
is less change in chamber depth that 
could affect visual recovery. 

In the end, Xen reaches similarly 
low pressures as traditional 

subconjunctival surgeries, with a 
predictable postoperative course, 
resulting in fewer visits (1 week and 
1 month) and calls to my practice.5 In 
my experience, visual acuity is often 
similar to baseline on postoperative 
Day 1, and if not, it usually reaches 
baseline by the 1-week visit. Patients 
are happy and show no reluctance to 
undergo surgery on the second eye — 
all because their postoperative course 
is rather benign and visual acuity is 
maintained. 

Owing to the high safety profile 
and rapid visual recovery, I have now 
offered this device to patients who are 
refractory to drops despite their level 
of glaucoma severity. For instance, a 
patient with mild or moderate open-
angle glaucoma who is taking four 
classes of medication, has a history of 
a previous MIGS, has stable IOP and 
visual folds but is not compliant with 
drops would not typically have been 
a subconjunctival bypass candidate 
in the past, but this patient is now a 
perfect candidate for a Xen. 

Welcome to the interventional 
glaucoma mindset. 
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Prof. Dick

By Prof. H. 
Burkhard Dick P

erforming cataract surgery on very small 
children comes with several challenges, 
partly due to the anatomical peculiarities of 
an eye that may be just a few weeks old but 

mainly because the initial operation is usually just the 
first of numerous interventions that might become 
necessary over the next couple of years to give the 
young patient a chance of developing normal, healthy 
vision. The femtosecond laser, as our considerable 
experience up to now proves, can play a crucial role in 
achieving this goal.

And challenges there are indeed. We were one 
of the first centres to employ the femtosecond laser 
in paediatric cataract cases, which is, like so many 
interventions in our youngest patients, an off-
label procedure or contraindication for most laser 
platforms (the Ziemer laser system is the exception 
because it has a CE mark for laser cataract surgery in 
paediatric cases).

There are some requirements in paediatric cataract 
surgery that the surgeon must be aware of before 
planning the intervention: the surgeon will encounter 
soft eye tissues, particularly a low scleral rigidity. 
In addition, the operation and often also pre- and 
postoperative examinations will have to be performed 
under general anaesthesia.

There will be a high degree of difficulty in 
calculating the appropriate IOL power (if IOL 
implantation is intended). Automated keratometry 
will be necessary and another consideration is that 
posterior capsule opacification (PCO) could develop 
in a relatively short time span after surgery. The 
occurrence of this complication is almost guaranteed 
if the posterior capsule is left intact. Finally, the 
surgeon must be able to perform a vitrectomy.

Risks versus benefits
Choosing the best possible time to operate on a 
newborn or a very young child always means 
weighing the risks and benefits. After early surgery, 
massive axial elongation and a substantial myopic 
shift can be expected.

Operating at a very young age increases the 
likelihood of the major postoperative complication 
glaucoma. This and other postoperative complications 
occur at a much higher incidence when surgery takes 
place at younger than 4 weeks of age. 

Waiting too long, on the other hand, can result 
in deprivation and consequently in amblyopia. A 
general recommendation might be—with necessary 
caution—that unilateral congenital cataract should 
be operated upon 4–6 weeks after birth and bilateral 
cataract between 6 and 10 weeks.1,2

We have used the femtosecond laser for paediatric 
cataract surgery for almost 10 years now and our 
experience has generally been very positive.3 
Unlike in cataract surgery in adults, we do not 
employ the laser for lens fragmentation (this is done 
by aspiration) but primarily to achieve a perfect 
capsulotomy—anterior as well as posterior—
which is essential and not only when primary IOL 
implantation is intended.

With anterior capsulotomy as a crucial step in the 
operation and for postoperative visual recovery, we 

  Cataract surgery on very small children 
presents some unique challenges that can be 
overcome with the use of a femtosecond laser.

IN SHORT 

The role of the femtosecond laser  
in paediatric cataract surgery
Evolving technology improves chances of young eyes developing normal vision
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were satisfied with even our first paediatric 
laser cataract surgery cases when we found 
an optimal circularity of femtosecond-
laser-created anterior and posterior 
capsulotomies.4 As expected, the size of 
the capsulotomy initially did not turn out 
as planned because of the aforementioned 
elasticity. There was considerable widening 
of the capsule opening immediately after 
laser treatment.

With growing experience, we found out 
that, particularly in very young children, 
the capsulotomy diameter tends to turn 
out larger than planned. In a clinical series 
involving 22 eyes of 18 patients, we were 
able to develop what is now known as the 
Bochum formula, which has proven its 
value in correcting for this aberration.5 
A desired capsulotomy diameter can be 
achieved using the following formula:

programmed 
diameter =

aimed diameter

(1.34 + (-0.009 * age))*

Preventing opacification
A true bane of paediatric cataract surgery is 
the high incidence of PCO. A special surgical 

technique—more for the experienced 
surgeon than for the newcomer—has the 
potential to considerably reduce the chances 
of this complication developing. 

First described by Dr Marie-José 
Tassignon in 2002, during the bag-in-
the-lens (BIL) technique the anterior and 
posterior capsules are placed in this special 
IOL’s flange after creating both an anterior 
and a posterior capsulotomy with the 
femtosecond laser. The laser is particularly 
crucial for creating a perfectly centred 
posterior capsulotomy.

The IOL used in this technique is a 
foldable hydrophilic one-piece IOL that is 
completely inserted and unfolded in the 
anterior chamber and whose posterior 
haptics are placed behind the posterior 
capsule while the anterior haptics are 
positioned in front of the anterior capsule. 
This aims to prevent the proliferation and 
migration of lens epithelium cells over the 
long term and thus prevent PCO.

The femtosecond laser has the potential 
to render this manually challenging 
technique an option for surgeons who have 
not previously implanted BIL lenses. The 
femtosecond laser can safely   perform the 

posterior capsulotomy and keep the anterior 
hyaloid membrane intact.6

Special needs
There are a number of children who 
have special needs and so it is necessary 
to make some additional preoperative 
considerations. A group of young patients 
with a higher incidence of childhood 
cataract than the general population are 
those with Down syndrome. 

As Saifee et al.7 have stated based on their 
surgical experience, cataract extraction in 
paediatric patients with Down syndrome 
does not appear to have a higher rate of 
surgical complications than does cataract 
surgery in the general paediatric population. 
There is no reason to assume that laser 
cataract surgery in these patients might be 
less effective or less safe than in children 
without this condition.7

Patients with Marfan syndrome may 
need lens surgery when they do not have 
cataract. Their vision is often compromised 
by a subluxation of the lens that may 
render the visual axis aphakic, by irregular 
astigmatism from the lens periphery and 
also occasionally from lens opacity.

Docking of a right eye 
with paediatric cataract 
under sterile conditions 
using a small personal 
interface for laser 
cataract surgery.
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Lens removal with capsule 
fixation and IOL implantation is a 
valuable strategy to address these 
problems. However, as seen in the 
younger patients with congenital 
cataract, challenges with manual 
capsulorhexis result from the high 
elasticity of the capsule (which has 
a tendency toward posterior tears); 
damage to the zonules from stress 
during manipulation; and the fact that 
the desired position for capsulorhexis 
is off centre, all too often resulting in 
increased intraoperative complications 
for these patients who undergo 
surgery at a relatively young age.

Early experience
In one of the first cases treated with 
a femtosecond laser, we operated 
on a 10-year-old boy with ectopia 
lentis in both eyes, employing the 
femtosecond laser in the right eye 
under general anaesthesia. After 
the ocular surfaces were identified 
with the integrated algorithms, the 
capsulotomy was automatically 
placed by the software at the centre 
of the scanned capsule, which was   
at the superior, temporal periphery of 
the pupil.

The selected capsulotomy diameter 
was 4.1 mm (incision depth: 1,000 
μm). No lens fragmentation was 
performed. The total suction time 
was 2 minutes and 45 seconds. A 
microforceps was used to remove the 
capsular disc and no radial tears were 
noted. The soft lens was aspirated 
with standard bimanual irrigation/
aspiration devices. 

No complications were observed 
within 10 weeks of follow-up.8 
Given the fact that paediatric laser 
cataract surgery for most laser 
platforms is off-label, which is quite 
obviously not a major concern for 
most manufacturers, there are still 
shortcomings which will—I hope—
be overcome in the near future.

At present, there is no software 
adapted for posterior capsulotomy, 
which makes it necessary to position 
the treatment zones manually. Only 

two laser platforms (J&J Vision’s 
and Ziemer’s) currently come with 
an interface for a smaller eye. There 
is no special formula for choosing 
the appropriate IOL for our youngest 
patients: all of them have been 
created for adults.

Experience has shown the Barrett 
formula to be more reliable than 
other formulas. It is worth noting 
that the ideal target refraction in very 
young infants seems to be a slight 
myopia as they primarily focus on 
near objects like their toys or their 
mother’s face.9

Continuous follow up
The operation is the first step 
to visual recovery for a child 
with cataract, to be followed by 
long-term care provided by the 
ophthalmologist. The parents (or 
caretakers) must be educated about 
the need for continuous follow-up 
so that complications such as 
inflammation, glaucoma and PCO 
can be detected and treated as soon 
as they arise, refractive errors can be 
corrected and amblyopia therapy can 
be pursued. 

For this first step, we should use all 
our expertise and (when indicated) 
the best technology available. In my 
view, this is—more often than not—
the femtosecond laser.
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Intraoperative surgical planning after SD OCT 
imaging during a paediatric laser cataract 
surgery case as a team work collaboration. 
(Photos courtesy of Prof. Burkhard Dick)
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I
nvestigators at the Scheie Eye Institute at the 
University of Pennsylvania in Philadelphia, 
United States, are conducting a study to gain 
better insight into how and why primary open-

angle glaucoma (POAG) disproportionately affects 
the African American population. 

The investigators are being led by Dr Joan O’Brien, 
director of the institute, chair of the Department of 
Ophthalmology and the Nina C. Mackall research 
professor of ophthalmology at the Perelman School 
of Medicine, University of Pennsylvania.

The Primary Open-Angle African American 
Glaucoma Genetics (POAAGG) study1 has a 
population-based, cross-sectional, case-control 
design and focuses on investigating POAG for 
clues in the patients’ DNA that might help predict 
their risk of developing glaucoma. It is also hoped 
the study will reveal ways of potentially halting 
the disease with gene therapies before it has the 
chance to fully develop. 

Because information from White and Asian 
patients may not apply to African Americans, 

limiting the study to this population group should 
provide valuable genetic insights. This is important 
because glaucoma is particularly devastating to 
African Americans, yet most of the research in 
glaucoma so far has involved White patients. 

The data show that Black people are five times 
more likely than White people to develop glaucoma 
and that their disease develops up to 10 years 
earlier.

Focus on community
To date, more than 10,000 patients have been 
recruited to participate in the study and enrolment 

IN SHORT 
  The POAAGG study in African Americans 

gives insights into the effect of glaucoma on 
this population and provides data that could 
lead to gene therapies.

African American glaucoma study 
targets gene therapy options 
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was completed in 2019. Amassing 
such a high number of African 
American patients who were 
willing to donate DNA was no 
small feat, considering their 
apprehension based on their 
previous experiences, such as the 
infamous US Public Health Service 
Tuskegee Syphilis Study, use of 
DNA without individuals’ consent 
and potential racial targeting by 
police.

The investigators, many of 
whom are Black and have family 
members affected by glaucoma, 
reached out to community leaders 
to disseminate information 
about the study to Philadelphia 
residents and gain their trust. 
They also carried out a multimedia 
campaign to raise glaucoma 
awareness and invite people to 
undergo glaucoma screening. 

A local radio station run by the 
Black community ran interviews 
with the investigators, to inform 
listeners about the importance of 
screening. The radio station was 
ultimately recognised as having 
informed approximately 75% of 
participants in the study. 

Screening was carried out 
in churches and community 
centres, and a van canvassed the 
neighbourhoods to encourage 
people to participate. In addition, 
the US National Institutes of Health 
provided $11 million in funding for 
the 5-year study to advance  
the cause. 

When screening identified 
glaucoma or patients at risk for the 

disease, the Scheie Eye Institute 
provided eyecare for those patients 
despite the individuals’ lack of 
healthcare provision. The institute 
also provided patients with 
transport and lunch vouchers to 
overcome barriers to participation. 

The investigators have gone 
on to develop a blueprint for 
successful recruitment strategies 
that they have published to serve 
as guidelines for underserved 
populations. 

Preliminary findings from 
the study
The POAAGG study involves 
identifying genes with mutations 
that might increase the risk 
of damage to the optic nerve. 
The investigators noted that 
this information could result in 
potential gene therapies that can 

supply an edited copy of the gene 
and possibly ease the medication 
burden for patients. 

Dr Ahmara Ross, an assistant 
professor of ophthalmology at the 
Scheie Eye Institute, explained 
that many genes already identified 
as being involved in glaucoma 
are not the causes in African 
American patients — a finding 
that emphasises the importance 
of identifying the culprits in the 
Black community that can lead to 
targeted therapy. 

“A lot of the genes that we know 
about in glaucoma don’t represent 
my population,” Dr Ross said. “I 
want to make sure that they are 
brought to the forefront and that, 

when we’re coming up with these 
targeted therapies, it’s targeted 
against their disease.”

In addition to publishing 
the preliminary studies of 
genomic sequences associated 
with glaucoma most often 
seen in African Americans, 
the investigators also recently 
identified specific genetic 
mutations associated with 
characteristics of POAG, such as 
intraocular pressure and nerve 
thickness.2-4 As Dr O’Brien pointed 
out, these findings suggest that 
POAG might be an umbrella for a 
few different diseases with distinct 
genetic drivers. 
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Glaucoma is particularly devastating 
to African Americans, yet most of the 
research in glaucoma so far has involved 
White patients.
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COVID-19: The Chinese experience 
at the start of the pandemic
Ophthalmologists’ close proximity to patients presented a higher infection risk

By Lynda Charters; 

Reviewed by  
Dr Ningli Wang T

he onset of the COVID-19 pandemic had a 
profound effect on medicine and eyecare 
worldwide. In a recent study, Dr Ningli Wang, 
director of Beijing Tongren Eye Center, China, 

described its impact on ophthalmology in China.
Ophthalmologists as a group had the highest risk 

of contracting the COVID-19 virus because of the 
close proximity between clinicians and patients 
during ocular examinations. To define the risk, Dr 
Wang and his colleagues sent a cross-sectional case-
control questionnaire to 10 hospitals to investigate 
the incidence and distribution of symptomatic virus 
in eye professionals in Wuhan, China, between 26 
February and 20 March 2020. 

The questionnaire collected information on 
demographics, personal protective equipment and 
hand hygiene. “The goal was to improve safety among 
eye professionals working during the pandemic,” 
Dr Wang said. The results showed that two of the 10 
hospitals in the area covered by the study were hit 
especially hard because they were situated close by 
(4.5 km) to the Hunan Seafood Wholesale Market, 
where the early viral outbreak was reported.

“The overall incidence of symptomatic COVID-19 
was 2.52% among eye professionals as compared 
with 2.27% among all healthcare workers, indicating 
the higher risk of contracting the virus among 
ophthalmologists,” Dr Wang said.

The risk factors identified for the incidence of 
COVID-19 among ophthalmologists were older age, 
longer time in practice, lack of sleep, lack of protective 
equipment and higher rates of contact with patients 
with suspected or confirmed COVID-19. “The 
incidence of COVID-19 peaked during the early phase 
of the pandemic and decreased significantly 2 weeks 
after lockdown,” Dr Wang said. During lockdown, 
only cases requiring emergent care were examined 
in clinics. 

Ocular symptoms
The ocular manifestations of COVID-19 were 
keratoconjunctivitis; scleritis; uveitis; central retinal 
vein occlusion; optic neuritis; cranial nerve palsy; 

and Miller Fisher syndrome. The clinical signs 
lacked specificity, however, and were seen as either 
the initial manifestation, concomitant with other 
symptoms, or the only symptom. This presentation 
increased the difficulty in diagnosing COVID-19 
infection.

Dr Wang explained that the prevalence rate 
of conjunctivitis and/or conjunctival congestion 
was 8%; other prevalence rates were foreign body 
sensation at 6%, increased secretion at 10% and 
ocular itching at 9%. However, the ocular symptoms 
were present less often than other symptoms, such as 
fever, coughing and fatigue.

Chinese practice patterns and 
precautions
Dr Wang reported that the most important practices 
for ophthalmologists are disinfecting hands and 
equipment after examinations, use of a protective 
shield, alternative examination methods to ensure 
safe distancing and ventilation. For other healthcare 
workers, the safety measures included using personal 
protective equipment, checking temperatures at 
least twice daily, stopping working in the presence of 
symptoms and maintaining a distance of 1.5 m from 
patients during visits. 

For the general public, there is a low risk of 
contracting COVID-19 through ocular transmission; 
wearing a mask, careful hand washing and wearing 
goggles in high-risk areas are important safety 
precautions. Dr Wang cautioned that the exact 
mechanisms of ocular transmission and ocular 
damage are unknown. 

“Long-term ocular complications need further 
observation,” he said. “Ocular equipment 
manufacturers can add protective shields to the 
equipment.”

NINGLI WANG, MD, PHD
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This article is adapted from Dr Wang’s presentation at the Glaucoma Research Foundation 
New Horizons Forum. He has no financial interest in this subject matter.
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