
Prescribing information and adverse events reporting information printed overleaf.  
OZURDEX® is indicated for the treatment of adult patients with visual impairment due to diabetic macular oedema (DMO) who are pseudophakic or who are considered 
insufficiently responsive to, or unsuitable for non-corticosteroid therapy.1 
Real world evidence is collected outside of controlled clinical trials and has inherent limitations including a lesser ability to control for confounding factors. 
1. OZURDEX®. Summary of Product Characteristics. Available at: [https://www.medicines.org.uk/emc/product/5654.] (accessed: January 2022). 2. Boyer D et al. Ophthalmology 
2014; 121(10):1904-14. 3. Kodjikian A et al. 2018. https://doi.org/10.1155/2018/8289253. 4. EYLEA®. Summary of Product Characteristics. Available at: [https://www.medicines.org.uk/
emc/product/2879.] (accessed: January 2022). 5. LUCENTIS®. Summary of Product Characteristics. Available at: [https://www.medicines.org.uk/emc/product/307] (January 2022). 
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IS IT TIME TO TREAD A DIFFERENT PATH?

Choose OZURDEX® (dexamethasone intravitreal implant) 
0.7mg for suitable naïve DMO patients or those with 
insufficient response to anti-VEGF.1 With a MOA shown 
to inhibit multiple inflammatory processes, OZURDEX® 
may help suitable DMO patients achieve real world visual 
acuity gains with fewer injections vs anti-VEGF.1-5
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OZURDEX® (Dexamethasone 700 micrograms intravitreal implant in applicator) 

Abbreviated Prescribing Information. Presentation: Intravitreal implant in applicator. 
One implant contains 700 micrograms of dexamethasone. Disposable injection device, 
containing a rod-shaped implant which is not visible. The implant is approximately 0.46 
mm in diameter and 6 mm in length. Indications: Treatment of adult patients: with 
macular oedema following either Branch Retinal Vein Occlusion (BRVO) or Central Retinal 
Vein Occlusion (CRVO), inflammation of the posterior segment of the eye presenting as 
non-infectious uveitis and visual impairment due to diabetic macular oedema (DMO) who 
are pseudophakic or who are considered insufficiently responsive to, or unsuitable for 
non-corticosteroid therapy. Dosage and Administration: Please refer to the Summary 
of Product Characteristics before prescribing for full information. OZURDEX must be 
administered by a qualified ophthalmologist experienced in intravitreal injections. The 
recommended dose is one OZURDEX implant to be administered intra-vitreally to the 
affected eye. Administration to both eyes concurrently is not recommended. Repeat 
doses should be considered when a patient experiences a response to treatment followed 
subsequently by a loss in visual acuity and in the physician’s opinion may benefit from 
retreatment without being exposed to significant risk. Patients who experience and 
retain improved vision should not be retreated. Patients who experience a deterioration 
in vision, which is not slowed by OZURDEX, should not be retreated. In RVO and uveitis 
there is only very limited information on repeat dosing intervals less than 6 months. 
There is currently no experience of repeat administrations in posterior segment non-
infectious uveitis or beyond 2 implants in Retinal Vein Occlusion. In DMO there is no 
experience of repeat administration beyond 7 implants. Patients should be monitored 
following the injection to permit early treatment if an infection or increased intraocular 
pressure occurs. Single-use intravitreal implant in applicator for intravitreal use only. 
The intravitreal injection procedure should be carried out under controlled aseptic 
conditions as described in the Summary of Product Characteristics. The patient should 
be instructed to self-administer broad spectrum antimicrobial drops daily for 3 days 
before and after each injection. Contraindications: Hypersensitivity to the active 
substance or to any of the excipients. Active or suspected ocular or periocular infection 
including most viral diseases of the cornea and conjunctiva, including active epithelial 
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infections, 
and fungal diseases. Advanced glaucoma which cannot be adequately controlled by 
medicinal products alone. Aphakic eyes with ruptured posterior lens capsule. Eyes with 
Anterior Chamber Intraocular Lens (ACIOL), iris or transscleral fixated intraocular lens 
and ruptured posterior lens capsule. Warnings/Precautions: Intravitreous injections, 
including OZURDEX can be associated with endophthalmitis, intraocular inflammation, 
increased intraocular pressure and retinal detachment. Proper aseptic injection techniques 
must always be used. Patients should be monitored following the injection to permit 
early treatment if an infection or increased intraocular pressure occurs. Monitoring may 
consist of a check for perfusion of the optic nerve head immediately after the injection, 
tonometry within 30 minutes following the injection, and biomicroscopy between two 
and seven days following the injection. Patients must be instructed to report any symptoms 
suggestive of endophthalmitis or any of the above mentioned events without delay. All 
patients with posterior capsule tear, such as those with a posterior lens (e.g. due to 
cataract surgery), and/or those who have an iris opening to the vitreous cavity (e.g. due 
to iridectomy) with or without a history of vitrectomy, are at risk of implant migration 
into the anterior chamber. Implant migration to the anterior chamber may lead to corneal 
oedema. Persistent severe corneal oedema could progress to the need for corneal 
transplantation. Other than those patients contraindicated where OZURDEX should not 
be used, OZURDEX should be used with caution and only following a careful risk benefit 
assessment. These patients should be closely monitored to allow for early diagnosis and 
management of device migration. Use of corticosteroids, including OZURDEX, may induce 

cataracts (including posterior subcapsular cataracts), increased IOP, steroid induced 
glaucoma and may result in secondary ocular infections. The rise in IOP is normally 
manageable with IOP lowering medication. Corticosteroids should be used cautiously in 
patients with a history of ocular herpes simplex and not be used in active ocular herpes 
simplex. OZURDEX is not recommended in patients with macular oedema secondary to 
RVO with significant retinal ischemia. OZURDEX should be used with caution in patients 
taking anti-coagulant or anti-platelet medicinal products. OZURDEX administration to 
both eyes concurrently is not recommended. Visual disturbance may be reported with 
systemic and topical corticosteroid use. If a patient presents with symptoms such as 
blurred vision or other visual disturbances, consider evaluating for possible causes which 
may include cataract, glaucoma or rare diseases such as central serous chorioretinopathy 
(CSCR) which have been reported after use of systemic and topical corticosteroids. 
Interactions: No interaction studies have been performed. Systemic absorption is 
minimal and no interactions are anticipated. Pregnancy: There are no adequate data 
from the use of intravitreally administered dexamethasone in pregnant women. OZURDEX 
is not recommended during pregnancy unless the potential benefit justifies the potential 
risk to the foetus. Lactation: Dexamethasone is excreted in breast milk. No effects on 
the child are anticipated due to the route of administration and the resulting systemic 
levels. However OZURDEX is not recommended during breast-feeding unless clearly 
necessary. Driving/Use of Machines: Patients may experience temporarily reduced 
vision after receiving OZURDEX by intravitreal injection. They should not drive or use 
machines until this has resolved. Adverse Effects: In clinical trials the most frequently 
reported adverse events were increased intraocular pressure (IOP), cataract and 
conjunctival haemorrhage*. Increased IOP with OZURDEX peaked at day 60 and returned 
to baseline levels by day 180. The majority of elevations of IOP either did not require 
treatment or were managed with the temporary use of topical IOP-lowering medicinal 
products. 1% of patients (4/347 in DMO and 3/421 in RVO) had surgical procedures in the 
study eye for the treatment of IOP elevation. The following adverse events were reported: 
Very Common (≥ 1/10): IOP increased, cataract, conjunctival haemorrhage*. Common 
(≥1/100 to <1/10): headache, ocular hypertension, cataract subcapsular, vitreous 
haemorrhage*, visual acuity reduced*, visual impairment/disturbance, vitreous 
detachment*, vitreous floaters*, vitreous opacities*, blepharitis, eye pain*, photopsia*, 
conjunctival oedema*, conjunctival hyperaemia. Uncommon (≥1/1,000 to <1/100): migraine, 
necrotizing retinitis, endophthalmitis*, glaucoma, retinal detachment*, retinal tear*, 
hypotony of the eye*, anterior chamber inflammation*, anterior chamber cells/flares*, 
abnormal sensation in eye*, eyelids pruritus, scleral hyperaemia*, device dislocation* 
(migration of implant) with or without corneal oedema , complication of device insertion 
resulting in ocular tissue injury* (implant misplacement). (*Adverse reactions considered 
to be related to the intravitreous injection procedure rather than the dexamethasone 
implant). Please refer to Summary of Product Characteristics for full information on side 
effects. Basic NHS Price: £870 (ex VAT) per pack containing 1 implant. Marketing 
Authorisation Number: EU/1/10/638/001. Marketing Authorisation Holder: Allergan 
Pharmaceuticals Ireland, Castlebar Road, Westport, Co. Mayo, Ireland. Legal Category: 
POM. Date of Preparation: May 2019.

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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iStent inject® Trabecular Micro-Bypass System: Directions for Use, Part #45-0176. 

INDICATION FOR USE. The iStent inject® W is intended to reduce intraocular pressure safely and effectively in patients diagnosed with primary open-angle glaucoma, 
pseudo-exfoliative glaucoma or pigmentary glaucoma. The iStent inject® W can deliver two (2) stents on a single pass, through a single incision. The implant is designed 
to stent open a passage through the trabecular meshwork to allow for an increase in the facility of outflow and a subsequent reduction in intraocular pressure. The device 
is safe and effective when implanted in combination with cataract surgery in those subjects who require intraocular pressure reduction and / or would benefit from 
glaucoma medication reduction. The device may also be implanted in patients who continue to have elevated intraocular pressure despite prior treatment with glaucoma 
medications and conventional glaucoma surgery.

© 2022 Glaukos Corporation. Glaukos and iStent inject are registered trademarks of Glaukos Corporation.  PM-EU-0130
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Get started with Trabecular Micro-Bypass in your combined cataract surgery using iStent inject W today.

• Reduced use of medication1-4,5,6 

• Greater improvements in Ocular Surface Diseases symptoms7

POWERFUL. PREDICTABLE. PROVEN.
IMPROVE YOUR PATIENT'S QUALITY OF LIFE.
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publisher's note

SPRINGING FORWARD WITH EMERGING 
TRENDS IN OPHTHALMOLOGY

WHAT’S TRENDING
See what the ophthalmic community is reading on Europe.OphthalmologyTimes.com

April is upon us, and what better way to celebrate 

the arrival of spring than with a renewed look at 

emerging cataract and refractive trends?

In our cover story, Prof. Jorge L. Alió touches 

upon improving the clinician’s understanding of 

extended depth-of-field lenses as a new player in 

cataract surgery (page 7).

Dr Michael H. Goldstein identifies patients 

at high risk for endophthalmitis post-cataract 

surgery (page 10). Next, we hear from Dr Julie 

Schallhorn, who explains why light-based biometry 

is especially effective for providing accurate 

measurements inside the eye and evaluation of the 

ocular surface (page 12). 

Dr Simerdip Kaur, Dr Vidushi Golash, Dr Hasan 

Naveed and Mr Mayank A. Nanavaty whet our 

appetite with a unique approach to surgical 

training. Everyday items, such as grapes and 

potatoes, can provide low-cost home ophthalmic 

microsurgical simulations (page 14).

Shifting to gene therapy, Dr William Trattler 

describes how genetic testing is key to identifying 

keratoconus suspects (page 19).

In retina, Dr Christina Y. Weng surveys the AMD 

landscape, with new treatments ranging from 

intravitreal injections to gene therapy (page 20).

In paediatrics, Dr Luis Acaba-Berrocal discusses 

how intravitreal injections for ROP prove safe and 

effective in many cases (page 22).

Turning to cornea, Dr Sheri Rowen urges those 

new to practice to watch for signs of dry eye in all 

cases (page 24), and Dr Shady T. Awwad discusses 

how mitomycin C increases corneal haze after 

corneal cross-linking (page 25).

In focal points, we learn about a portable 

solution for high-definition, slit-lamp imaging (page 

26); COVID-19-associated fungal eye disease in 

India (page 28); and the latest research in retinal 

disease (page 30).

Finally, in glaucoma, we learn about a pilot 

project that aims to overcome inequalities in 

glaucoma diagnoses (page 32). Raising awareness 

of disease in India and Nigeria could reduce 

preventable blindness.

Thanks for reading as always. 

Mike Hennessy jr,  
President and CEO of Ophthalmology Times 
Europe®’s parent company, MJH Life Sciences®

Austrian study 
targets dry 
eye disease in 
postmenopausal 
women

Treating—and 
healing—persistent 
epithelial defects

Phase 2 corneal 
health clinicial 
program initiated 
for pharmaceutical 
platform
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https://europe.ophthalmologytimes.com/view/austrian-study-targets-dry-eye-disease-in-postmenopausal-women
https://europe.ophthalmologytimes.com/view/treating-persistent-epithelial-defects-and-pushing-toward-healing
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By Prof. Jorge L. Alió

A paradigm shift in cataract 
surgery has emerged over 
the past two decades. His-
torically, such procedures 
had a therapeutic objec-
tive such as the restoration 
of vision. The concept has 
gradually developed that 
this surgery should not only achieve 
an adequate visual result but also 
improve this result, making the 
patient spectacle independent for 
all distances. 

There is evidence that indepen-
dence from glasses improves quality 
of life. Indeed, surgery of the lens 
off ers an “à la carte” opportunity to 
solve refractive problems of the eye. 

This shift has gradually trans-
formed cataract surgery from a 
vision-restorative procedure to a 
refractive procedure, benefi ting 
quality of life and patient satisfac-
tion. The convergence between 
lens surgery and modern refractive 
surgery was highlighted in a recent 
review article.1

In the search for this privilege 
off ered by lens surgery—inde-
pendence from glasses at all 

distances—important technolog-
ical developments in IOLs have 

emerged. Multifocal lenses 
of diff erent types were the 
fi rst to arrive, all of which 
perform well. However, 
certain complications, 

such as dysphotopsia and 
loss of visual quality, can 
sometimes cause the pro-

cedures with these lenses to fail.2

EDOF lenses
Recently, seeking to eliminate the 
problems derived from the multifo-
cal decomposition of light, extended 
depth-of-fi eld (EDOF) lenses have 
been developed. These seek to occu-
py the intermediate space between 
the monofocal lens, with which 
dysphotopsia is practically absent 
but there is no independence from 
glasses, and the multifocal lens with 
which independence from glasses 
can have a symptomatic cost for 
the patient.3,4

It must be recognised, however, 
that EDOF lenses have emerged 
within a very confusing commer-
cial environment, which has led to 
signifi cant disorientation of surgeons 
and misleading claims by some 
companies which have marketed 
lenses that are actually multifocal 
and therefore aff ected by the known 
problems of these. Exaggeration of 
the potential results available with 

these lenses has led to clinical errors 
in their selection.3,4

We defi ne EDOF lenses as being 
those that, by means of a diverse op-
tical mechanism improve interme-
diate vision and, to a certain extent, 
near vision, showing minimal 
photic aff ectations of the type that 
are typical of multifocal lenses. The 
specifi c mechanism at play is the 
manipulation of spherical aberration 
or other radial orders, creating spe-
cial profi les of the anterior surface of 
the lens. 

This optical manipulation leads 
to an increase in depth of focus. To 
this optical geometry the addition of 
low near vision powers makes some 
lenses have partial mutifocality.

Within this broad concept, it 
must be recognised that true EDOF 
lenses are only those based on the 
change in the patient’s aberrometric 
profi le; others are simply low-power 
multifocal lenses that, because of 
their low addition, are not likely to 
cause discomfort and dysphotopsia 
to the patient. 

The fi nal practical defi nition 
would be given by the clinical defo-
cus curve, in which the classic focal 
peaks would not be observed, but 
rather an extension of the focal plane 
from the far to the closest distances. 
In practice, this eff ect on the defocus 
curve can be achieved in a number 
of ways. Based on this criterion, 

Prof. Jorge L. Alió

Extended depth-of-field lenses: 
Understanding a new player in 

cataract surgery
New lens types o� er independence from glasses to the cataract patient post-surgery
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we can classify EDOF lenses into 
five types, which allows them to be 
typified and thus allows the surgeon 
who chooses them to understand the 
characteristics of each lens.

Type 1 
These lenses are based on spher-
ical aberration manipulation: in 
this group are those lenses which 
provide a sometimes-exaggerat-
ed manipulation of the spherical 
aberrations, in either a positive or a 
negative direction, which increases 
the depth of focus proportional 
to the magnitude of the induced 
aberrations. The magnitude of this 
manipulation progressively degrades 
retinal image quality. 

Some of these lenses have turned 
out to be true clinical failures despite 
the commercial hype that accom-
panied them. The WIOL lens (SIFI 
Medtech) belonged to this group of 
lenses; it promised up to +3 D of 
EDOF effect but ceased production 
in 2018 due to its poor results. 

In using these lenses, the  
magnitude of the spherical aber-
ration of the cornea must be taken 
into account to obtain adequate 
clinical results.

Type 2 
These lenses are based on the 
principle of the pinhole, a princi-
ple well known to all ophthalmol-
ogists, which reduces the entry of 
light to those rays that are parallel 
to the visual axis. Consequently, 
this and their small diameter 
(1.3–1.6 mm) eliminates the impact 
of refractive error and minimises 
aberrations of the optical system. 
To this group belong the AC7 (Acu-
Focus) lenses and the Xtra Focus 
lens (Morcher). 

These lenses, although they 
fulfil their function, cause a loss 
of peripheral visual field that only 
manifests itself to the extent of 60°. 
The commercial companies have 
attributed to these lenses a null effect 
on the visual field; this is not to be 
trusted because the studies carried 
out are limited to measurements of 
the visual field at 30°.

Type 3 
These are really multifocal lenses 
endowed with a low addition of 
near, which allows them to obtain a 
defocus curve similar to other EDOF 
lenses. They can be refractive and 
diffractive. They are not true EDOF 
lenses but can be included in this 
group only because of their similar 
depth-of-focus profile. This group 
includes the Oculentis +1.5 lens, 
Acunex Vario and AT Lara Zeiss 
among others.

Type 4 
Type 4 are hybrid lenses in which 
limited near vision power addition 
is associated with modest manipu-
lation of the negative spherical ab-
erration of the lens. They are similar 
to the previous lenses although they 
tend to slightly increase the effect of 
the near addition through the aberro-
metric effect. 

As with the previous lenses, they 
are usually insufficient in general for 
near vision. The most significant of 
these lenses is the Tecnis Symfony 
lens. They cause halos and glare, 
although less than the regular multi-
focal IOL. 

Type 5 
These are lenses in which a variation 
in the geometry of their central opti-
cal area causes either a change in the 

power of the lens from the centre to 
the periphery, which increases the 
central power of the lens (EyHance 
Tecnis lens, J&J), or an elongation 
of the focus by a wavefront modula-
tion effect (Vivity lens, Alcon). Their 
optical principles have not yet  
been well explained by the creators 
of these lenses. They lack dyspho-
topsia and produce good intermedi-
ate and, for some of them, accept-
able near vision.

Conclusion
The classification described above 
should help improve the clinician’s 
understanding of the EDOF space 
when they are offered a new EDOF 
lens. Knowledge of these lenses and 
their proper use by the anterior seg-
ment surgeon undoubtedly offers an 
opportunity to the patient undergo-
ing surgery for cataracts or refractive 
lensectomy. Their results in obtain-
ing quality near vision are generally 
inferior to multifocal lenses, but they 
require less neuroadaptation and 
are a conservative but convenient 
alternative for many patients. 

Jorge L. Alió, MD, PhD, FEBOphth
E: jlalio@vissum.com
Prof. Alió is professor and chair of 
ophthalmology at Miguel Hernandez 
University, Alicante, Spain, and founder 
of Vissum Miranza. He is consultant for 
Akkolens and Hanita.
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Identifying patients at high risk for 
endophthalmitis post-cataract surgery

Key factors include cataract type, case complexity and  
performance of multiple procedures simultaneously 

The risk factors for the development of 
endophthalmitis after cataract surgery 
have been identified as complex cataract 
procedures; the performance of simulta-
neous vitreous procedures; a history of 
diabetic macular oedema or proliferative 
diabetic retinopathy; male sex; and 
certain cataract types. 

A large retrospective analysis using 
the IRIS (Intelligence Research in Sight) 
Registry showed that these factors are 
associated with significantly higher rates 
of the rare but potentially vision-threat-
ening infection, according to Dr Michael 
H. Goldstein, president and chief 
medical officer of Ocular Therapeutix. 
Incidence rates range from 0.5 to 3.0 

cases per 1,000 cataract surgeries. Dr 
Goldstein pointed out that the incidence 
rate between 2013 and 2017 was 0.42 
cases per 1,000 surgeries, based on IRIS 
Registry data. 

The retrospective analysis was 
designed to investigate the incidence 
of endophthalmitis within 30 days of 
any cataract surgery performed in the 
United States. The investigators also 
wanted to determine if use of ReSure 
Sealant (Ocular Therapeutix) impacted 
the incidence rate of endophthalmitis 
one way or the other. 

This hydrogel sealant creates an 
in-situ temporary soft-surface barrier 
to prevent wound leaks from clear 

By Lynda Charters

Risk Factor
Odds ratios 

(P < 0.0001 for all)
Complex cataract procedures 1.66

Concurrent vitreous procedures 4.32

Traumatic cataracts 4.84

Nuclear sclerotic cataracts 1.18

Posterior subcapsular cataracts 1.21

History of proliferative diabetic retinopathy 1.53

Diabetic macular oedema 2.04

Male gender 1.19

Multi-ethnicity 2.60

RISK FACTORS FOR ACUTE POSTOPERATIVE  
ENDOPHTHALMITIS AFTER CATARACT SURGERY
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corneal incisions up to 3.5 mm in 
size following cataract surgery. The 
researchers therefore compared the 
incidence of endophthalmitis with-
in 30 days of any cataract proce-
dures performed with and without 
the ReSure Sealant.

Study design/results
This study was a post hoc analysis 
of patients who underwent cataract 
surgery from 1 January 2016 to  
1 December 2019. All patients were 
22 years or older; they had under-
gone phacoemulsification with  
IOL implantation and had com-
pleted one or more visits within 30 
days postoperatively. 

Practices were required to have 
previously provided data for 30 
days or more after surgery. All 
data were collected from the IRIS 
Registry (P < 0.001 was considered 
significant). “This study was one of 
the largest recent data analyses per-
formed to determine the incidence 
of acute postoperative endoph-
thalmitis after cataract surgery,” Dr 
Goldstein said.

Data from more than 6,700,000 
eyes (4.1 million patients; 58.9% 
women; mean age, 70.91 years) were 
included in the study. More than  
3.5 million eyes underwent surgery 
at practices where ReSure Sealant 
was available. 

Almost three-quarters of patients 
were white. Approximately 93% 
of cases were routine and the re-
mainder were considered complex. 
Two-thirds of the cataracts were the 
nuclear sclerotic type and the rest, 
in descending order, were cortical, 
posterior subcapsular, congenital 
and traumatic. 

Glaucoma procedures were 
performed concurrently in approx-
imately 3.5% of cases and vitreous 
procedures in approximately 0.5% 
of cases. Slightly more than 20% of 
patients had a history of diabetes. 
Dr Goldstein reported that the over-
all incidence of endophthalmitis 
was 0.633 cases per 1,000 surgeries 
(95% CI 0.614 to 0.652 cases). 

When the data were stratified by 
the type of cataract, the incidence 
of endophthalmitis was significant-
ly higher after complex procedures 
compared with routine procedures: 
1.148 versus 0.592 cases per 1,000 
surgeries, a difference that reached 
significance (P < 0.0001). 

When the data were analysed 
based on the use or non-use of 
ReSure Sealant, no significant dif-
ference was found in the incidence 
of endophthalmitis: 0.609 versus 
0.660, respectively, which did not 
reach significance (P < 0.01).

The specific clinical risk factors 
that the data analysis identified in 

association with higher incidence 
rates of endophthalmitis were: com-
plex cataract procedures (odds ratio 
[OR] 1.67; P < 0.0001); concurrent 
vitreous procedures (OR 4.32;  
P < 0.0001); traumatic (OR 4.84; P < 
0.0001), nuclear sclerotic (OR 1.18; 
P < 0.0001) and posterior subcap-
sular (OR 1.21; P < 0.0001) cata-
racts; and a history of proliferative 
diabetic retinopathy (OR 1.53; P < 
0.0001) or diabetic macular oedema 
(OR 2.04; P < 0.0001). 

Male sex (OR 1.19; P < 0.0001) 
was also identified as a significant 
risk factor, as was multi-ethnicity 
(OR 2.60; P < 0.0001). “These results 
provide risk factors for endophthal-
mitis after cataract surgery and can 
help identify patients at high risk 
of developing endophthalmitis,” Dr 
Goldstein concluded. 

Michael H. Goldstein, MD
E: info@ocutx.com
This article is adapted from Dr Gold-
stein’s presentation at the American 
Academy of Ophthalmology 2021 
annual meeting. He is an employee of 
Ocular Therapeutix, Inc. 

The incidence of 
endophthalmitis was 
significantly higher after 
complex procedures 
compared with routine 
procedures.
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By Lynda Charters; 
Reviewed by Dr Julie Schallhorn

Knowledge of the optics of the eye 
is essential for the understanding 
of biometry, according to Dr Julie 
Schallhorn, an associate professor 
of ophthalmology at the Univer-
sity of California San Francisco, 
California, United States. 

Dr Schallhorn shed some light 
on the topic for new ophthalmol-
ogists. “Most of the refraction of 
light that is entering the eye takes 
place at the air-tear film interface, 
and there also is slight divergence 
at the back corneal surface-aque-
ous interface, after which refrac-
tion occurs through the lens. At 
[this] point the light then converg-
es onto the fovea,” she explained.

Given this movement of light, 
what happens at the various 
surfaces in the eye is key for 
determining the power of the lens 
to be implanted. As Dr Schallhorn 
pointed out, the corneal curvature, 
anterior chamber depth, effective 
lens position and axial length must 
all be considered. “Accurate mea-
surements of the eye are critical 

to predicting the lens power,” she 
emphasised.

Understanding lens power
The first-generation formula used 
to determine lens power was the 
Sanders-Retzlaff-Kraff, generally 
referred to as the SRK. In this for-
mula, the IOL power is equal to an 
A constant that compensates for 
all unmeasured factors minus 2.5 
times the axial length minus 0.9 
times the keratometry. 

“Axial length measurements 
are incredibly important to the 
obtaining of the correct IOL 
power,” Dr Schallhorn said. She 
explained that if there is an error 
in the measurement of the axial 
length, there will be a big error in 
the power of the IOL, resulting in 
an amplification of the error by 
2.5 times. Likewise, an error in the 
keratometry results in an error in 
the IOL power, as does an error in 
the A constant. 

With the modern light-based 
biometers, utilising Michelson 
interferometers, the ophthalmolo-
gist should look for an interference 
pattern between the light entering 

the eye and a reference arm. The 
result is a spectrum of interference 
that is insensitive to patient move-
ment; therefore, despite the normal 
biological noise that is present, the 
result is a very accurate measure-
ment of what is actually going on 
inside the eye. 

Because of this capability, a 
light-based biometry system is far 
superior to ultrasound biometry 
for predictability and reliability. 
Dr Schallhorn added that biome-
try can also evaluate the corneal 
curvature by assessing a number 
of points on the ocular surface as 
well as the difference in the ker-
atometry reading between the two 
principal axes.

Relevance in the real world
Dr Schallhorn outlined the steps 
that must be taken to ensure suc-
cessful measurements. She empha-
sised that, all things considered, it 
is important to be fastidious about 
biometry measurement. 

She referred to what she 
considers to be a valuable tool: 
Warren Hill’s IOLMaster checklist, 
which is available at https://www.
doctor-hill.com/physicians/down-
load.htm. The checklist lays out all 
the factors involved in obtaining 
accurate measurements. 

In addition, the ocular surface 
must be considered because of the 
potential effect on the biometry 

Biometry 101
Capturing the accurate power
Proper measurement of the eye is key to predicting lens strength

in short:
Light-based biometry is especially effective for providing 
accurate measurements inside the eye and evaluation of 
the ocular surface.
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measurements 
resulting from, for 
example, epithelial 
basement dystrophy 
and Salzmann nodular 
degeneration and the 
eff ects before and after 
treatment. Topography 
is important to paint 
a clear picture of the 
corneal shape, which 
ultimately aff ects 
the vision, such 
as in patients with 
keratoconus. 

Lastly, Dr Schall-
horn advised 
double-checking the 
biometry printout 
for the correctness 
of every factor for 
every patient. “It is 
important to know 
how your biometer 
works, check the 
cornea carefully, 
obtain a topography 
map, be fastidious in 
your measurements 
and double-check 
your work,” she 
concluded. 

Julie Schallhorn, 
MD, MS
E: Julie.schallhorn@

ucsf.edu
This article is 

adapted from 
Dr Schallhorn’s 
presentation at 

the Real World 
Ophthalmology Au-

tumn 2021 meeting. Dr 
Schallhorn is a consultant 
to Carl Zeiss Meditec.
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Not just for eating: 
Grapes and potatoes help surgery 

trainees hone skills
Everyday items can provide low-cost home ophthalmic microsurgical simulations

By Dr Simerdip Kaur, Dr Vidushi Golash, Dr Hasan 
Naveed and Mr Mayank A. Nanavaty 

Ophthalmic surgical training has been gravely affected 
worldwide by the COVID-19 pandemic.1 In an interna-
tional survey, up to 53.1% of ophthalmology residents 
and 34.4% of fellows admitted being unable to perform 
cataract surgery during the pandemic and, similarly, 
56% of the former and 51.1% of the latter cited a lack of 
simulation-training facilities in their hospitals.2 

Microsurgical simulation typically relies on special-
ist equipment with an operating or portable micro-

scope or utilises virtual-reality simulators such as the 
EyeSi.3 These simulation options are thus not only 
location-specific but also time- and resource-intensive 
and associated with high costs.

Given these challenges, we have devised a smart-
phone-based, practical, low-cost, easily reproducible 
and realistic intraocular microsurgical simulation 
modality that can be used at home. The focus of the 
simulation is four skills that are core to cataract sur-
gery: corneal incisions, capsulorhexis, wound suturing 
and general manual dexterity microsurgical skills. 

FIGURE 1. Smartphone set-up for home microsurgical skills practice.
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We developed a range of 
exercises—including the neces-
sary equipment and set-up—for 
each of the core skills. These 
were based on similar techniques 
described in another cataract sim-
ulation study whereby everyday 
basic materials were utilised to 
mimic the various steps of cata-
ract surgery and then subjectively 
validated with high levels of con-
currence through a questionnaire 
study amongst ophthalmologists 
of all grades in the UK.4

For each skill, a smartphone 
(iPhone X with iOS 13.5.1, Apple) 
was balanced on a pile of books 
(height: 10.5 cm) such that the 
smartphone camera was over-
hanging the books and looking 
down at a work surface (Figure 
1). The camera was used in video 
mode with × 2 zoom and phone 
torch illuminations were used 
if required. 

Easily available items
The equipment necessary in-
cludes easily available everyday 
materials such as grapes, super-
glue, potatoes, drinking straws, 
poppy seeds and orange peel.5

The practice undertaken with 
these items can be recorded 
and discussed with a trainer 
for feedback.

The rationale and aim behind 
the exercises are to provide a 
low-fi delity means of practising 
manual dexterity for ophthalmic 
surgery when access to well-
equipped surgical simulation 
suites is limited. For example, 
performing corneal incisions on 
grapes (Figure 2) is useful practice 
for cataract surgery incisions and 
access to the anterior chamber. 

FIGURE 2

CORNEAL INCISIONS.
Equipment needed: grapes, 15-degree blade, black marker pen.
Left: pro� le view showing the skin of the grape; right: surgeon’s coaxial 
view from the smartphone, focusing on the stroma of the grape.

A) Incision marking on the skin of the grape to left and 
marking in the stroma of the grape to the right.

B) Making the keratome incision.

C) Making the incision with a 15-degree blade.

issue feature
E M E R G I N G  CATA R A CT  A N D 

R E F R A CT I V E  T R E N D S



16 Cutting-edge AdvancementsAPRIL 2022

issue feature
TO P I C  TO  G O  H E R E

A) Secure the potato slice to a � at work 
surface and mark a 7–10 mm diameter circle.

FIGURE 3

CAPSULORHEXIS ON POTATO SKIN.
Equipment needed: thin slice of boiled potato 
~2 cm wide; small piece of cardboard work 
surface; ruler; marker pen; lozenge packets; 
small blade; putty-like pressure-sensitive 
adhesive (such as Blu Tack, Bostik); cystotome 
on a 1-mL syringe; capsulorhexis forceps

B) Using a blade, prepare a lozenge packet 
with incision ports: a main incision port, 5 
mm wide and the full depth of the packet, 
and a 5 × 2 mm paracentesis port. Secure the 
lozenge packet over the potato using putty-
like adhesive.

C) Using a cystotome, create a 'capsular � ap'. 
Using the forceps, complete the simulated 
rhexis as guided by the circular markings.

FIGURE 4

MANUAL DEXTERITY EXERCISE – 
DOT THE CROSS.
Equipment needed: poppy seeds; marker pen; 
a small piece of cardboard work surface; 
lozenge packets; small blade; putty-like 
adhesive; forceps.

A) Secure the potato slice to a � at work 
surface and mark a 7–10 mm diameter circle.

B) Using a blade, prepare a lozenge packet 
with incision ports: a main incision port, 5 
mm wide and the full depth of the packet, 
and a 5 × 2 mm paracentesis port. Secure the 
lozenge packet over the potato using putty-
like adhesive.

Capsulorhexis on potato skins (Figure 3) directly 
correlates with the capsulorhexis step of cataract 
surgery. As for the manual dexterity exercises (Figures 
4 and 5), they emulate instrument manipulation in a 
confi ned space, whilst orange peel (Figure 6) provides 
a durable yet pliable surface for suturing practice. 

The authors acknowledge and accept that these 
exercises do not mimic real ophthalmic surgery steps; 
however, they do require hand-eye coordination and 
can enhance muscle memory when performed 
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A) Using a small blade, prepare two incision 
ports in the lozenge packet, 90–120° apart 
and measuring 5 mm wide × the full height 
of lozenge packet (blue arrows). Secure the 
lozenge packet to a � at work surface, such that 
the ports are aligned to your regular operating 
hand positioning. This is your simulated 
anterior chamber.

FIGURE 5

MANUAL DEXTERITY EXERCISE – 
LOOP THE HOOPS.
Equipment needed: paper drinking straw; suture; 
scissors; a small piece of cardboard work 
surface; lozenge packets; small blade; putty-
like adhesive; forceps.

B) Using scissors, cut three cross-section 
‘hoops’ of drinking straw and place them inside 
the chamber (red arrows).

C) Using forceps and a suture, thread the 
hoops onto the thread. Repeat as required 
with both dominant and non-dominant hands.

A) Cut a 1-cm disc of thin orange peel. This 
is the simulation corneal 'graft'. Retain the 
remaining peel as the 'host' tissue. Flatten 
the remaining peel and secure to a � at work 
surface using putty-like adhesive.

FIGURE 6

SUTURING ORANGE PEEL.
Equipment needed: orange peel; marker pen; 
small blade; putty-like adhesive; suture of 
choice; needle holders; forceps

B) Using your suture of choice, needle holders 
and forceps, suture the graft to the host in 
various clock hour directions.

C) Repeat with non-dominant hand for 
practice. (All images courtesy of the authors)
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regularly. The ubiquitous role of 
smartphones in our daily lives 
allows for frequent access and 
practice; the set-up is low mainte-
nance and has no requirement for 
formal approvals/licences, plus the 
microsurgical simulation set-up  
can be safely recreated in the  
home environment.

Therefore, we believe that by 
simplifying simulation training 
methods and enabling trainees to 
practice in the comforts of their 
own home or at the workplace, our 
intraocular microsurgery simu-
lation model provides an easy, 
feasible, realistic, practical option. 
Assuming most trainees have 
access to a smartphone and basic 
disposable surgical instruments, 
our models do not require any ad-

ditional expense, thereby minimis-
ing cost and resource barriers. 

Simerdip Kaur, MBBS, MRCP 
(UK), PG Cert (Med Ed)

Vidushi Golash, MBChB, BSc

Hasan Naveed, MBBS, BSc 
(Hons)

Mayank A. Nanavaty, MBBS, DO, 
FRCOphth, PhD

E: mayank.nanavaty@nhs.net
All authors contributed equally to this 
project. Drs Kaur, Golash and Naveed 
are ophthalmology specialty trainees 
based in the Kent, Surrey and Sussex 
deanery, UK, and have no financial 
disclosures related to this publication. 
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gene therapy

By Lynda Charters; 
Reviewed by Dr William Trattler

Keratoconus is sometimes thought 
to be a rare corneal disorder, but 
in fact it occurs frequently. The 
prevalence rates worldwide range 
from 0.05% in the United States to 
a startling 4.79% in Saudi Arabia, 
with India, Israel and Iran having 
prevalence rates averaging 2.4%. 

According to Dr William Trattler, 
from the Center for Excellence in 
Eye Care in Miami, Florida, US, 
these frequencies suggest that 
patients with keratoconus may be 
presenting often in clinic and that 
ophthalmologists should be aware 
of this disorder.

Late to the party
A problem with keratoconus is that 
it is often identified late. Slit-lamp 
examinations can look normal in 
patients with mild disease and the 
signs appear only once the disease 
has progressed to the moder-
ate-to-severe stages. 

“A challenge is that patients can 
often see reasonably well even 
with some irregular astigmatism 
that is present in early keratoco-
nus,” Dr Trattler pointed out. “Pa-
tients can have 20/20 uncorrected 
visual acuity, despite the presence 
of keratoconus, which is why they 
are diagnosed late. Significant 
corneal shape changes can devel-

op before significant vision loss.” 
Dr Trattler suggested performing 
more topographic screening if 
there is even a slight suspicion  
of keratoconus.

Value of identifying 
susceptibility genes
Dr Trattler said that series of genes, 
referred to as susceptibility genes, 
have been associated with the 
disease—specifically, more than 
2,000 polymorphisms in more than 
75 genes or loci. A new genetic eye 
test, AvaGen, has recently become 
available from Avellino Lab USA 
after receiving approval by the US 
Food and Drug Administration. 

The test evaluates more than 
2,000 variants in the 75 genes asso-
ciated with keratoconus. It uses an 
integrative weighted scoring model 
to calculate the degree of kerato-
conic risk for a patient. The test was 
evaluated in a cohort of 547 patients 
with keratoconus and 274 controls.

Dr Trattler described the case of a 
26-year-old woman with almost –6 
diopters of myopia and +1.25 diop-
ters of astigmatism in the right eye 
and +0.5 diopter in the left eye. The 
patient had expressed an interest in 
undergoing refractive surgery. 

He pointed out that the topogra-
phy was slightly suspicious, with 
some mild inferior steepening 
bilaterally. The corneal thicknesses 
were 516 µ and 514 µ in the right 

and left eyes, respectively, and the 
K value was 44.

Dr Trattler considered this  
patient to be a keratoconus suspect 
without obvious disease. The 
percentage thickness increase was 
slightly abnormal bilaterally and  
the Belin-Ambrósio enhanced  
ectasia total deviation index scores 
were borderline. 

Genetic testing scores can range 
from 0, indicating low genetic risk, 
to 100, indicating high genetic risk; 
this patient showed a score of 4, in-
dicating a low risk for keratoconus. 
“Because of this genetic test, I felt 
comfortable offering her laser vision 
correction (PRK) [given] the low-risk 
score,” he said.

Dr Trattler concluded, neverthe-
less, that keratoconus is a progres-
sive disease that is more common 
than once thought. “Ophthalmolo-
gists should identify keratoconus 
before the patient undergoes 
corneal refractive surgery early in 
the disease course,” he said. “Genetic 
testing can also be useful for family 
members of patients with keratoco-
nus and for LASIK candidates.” 

William Trattler, MD
E: wtrattler@gmail.com
This article is adapted from Dr Trattler’s 
presentation at the virtual Real World 
Ophthalmology Autumn 2021 meeting. 
Dr Trattler has reported a financial inter-
est in Avedro/Glaukos and CXLO and is 
a speaker for Oculus. 

Genetic testing is key to 
identifying keratoconus suspects
Normal slit-lamp findings in patients with mild disease are a challenge
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retina

By Lynda Charters; 
Reviewed by Dr Christina Y. Weng

Retinal treatment is a rapidly evolv-
ing fi eld. Dr Christina Y. Weng, an 
associate professor of ophthalmol-
ogy and surgical retina fellowship 
programme director at Baylor 
College of Medicine in Houston, 
Texas, United States, recently 
shared some stand-out therapies for 
macular degeneration.

Two hundred million individuals 
worldwide are aff ected by macular 
degeneration, most of whom have 
dry age-related macular degen-
eration (AMD). About 5 million of 
the aff ected people have the most 
advanced form of the disease: 
namely, geographic atrophy (GA). 

There is currently no approved 
treatment for dry AMD, but Dr 
Weng is excited that this scenario 
is close to changing. “Treatment 
of dry AMD and GA is perhaps the 
greatest unmet need in our fi eld,” 
Dr Weng said. “However, that is not 
for lack of trying.”

Dry AMD is an extremely com-
plex disease that has been investi-
gated using a number of diff erent 
approaches. One of these, over-acti-
vation of the complement cascade, 
has become a target of therapeutic 
interest, she explained.

Two molecules have proved to 
be of special interest in late-stage 
clinical trials. One of the mole-

cules, pegcetacoplan, blocks the 
over-activation at the level of C3 in 
the cascade. C3 is the point of con-
vergence of all three complement 
pathways: alternative, classical 
and lectin. 

The second molecule, avacin-
captad pegol, works further down-
stream and blocks at the level of 
C5. These molecules are injected 
intravitreally monthly or every 
other month in patients with GA. 

In the Phase 2 FILLY trial, 
patients randomised to pegceta-
coplan experienced a 20–29% 
reduction in growth rate of the 
GA lesions. Dr Weng believes that 
this is an exciting result. “We may 
fi nally have a treatment to off er 
these patients that can help them 
preserve their visual acuity for a 
longer period of time,” she said.

Wet AMD
In contrast to dry AMD, several ef-
fective intravitreally injected treat-
ments are currently available for 
the wet form of the disease. The 
downside to this approach is that 
patients must undergo frequent 
injections for indefi nite periods 
of time. “This heavy treatment 
burden is not sustainable for many 
patients and contributes to sub-op-
timal visual acuity outcomes,” Dr 
Weng said.

Looking past intravitreal injec-
tions, patients will have access 

to a number of therapies on the 
horizon that will ease the treat-
ment burden. One of these is Sus-
vimo, a port delivery system with 
ranibizumab (Genentech) that was 
recently approved by the US Food 
and Drug Administration. This sur-
gical implant is a reservoir that is 
implanted into the vitreous cavity 
and slowly releases concentrated 
forms of ranibizumab over longer 
periods of time. 

Faricimab (Roche) is a recently 
approved bispecifi c antibody that 
targets two distinct pathways. 
One part of the molecule blocks 
vascular endothelial growth factor 
(VEGF)-A; the other part of the 
molecule blocks angiopoietin-2 
(Ang-2), which is also involved 
in angiogenesis. 

OTX-TKI (axitinib intravitreal 
implant, Ocular Therapeutix) is an 
intravitreal hydrogel containing 
a tyrosine kinase inhibitor; this 
product releases the drug in the 
eye over a period of 6 months or 
longer. Dr Weng explained that 
tyrosine kinase inhibitors have a 
broader activity compared with 
anti-VEGF drugs.

At-home monitoring using 
optical coherence tomography, 
which is operated by patients, is 
a recently introduced evolution in 
imaging. This technology not only 
provides patient surveillance but 
also allows retinal changes asso-

Up-and-coming AMD treatments:
From intravitreal injections to gene therapy
Reducing treatment burden on patients in this complex disease is prime goal
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retina

ciated with AMD to be recognised 
earlier than might happen through 
scheduled in-clinic examinations, 
thus facilitating earlier appropriate 
treatment. According to Dr Weng, 
this may allow for more person-
alised treatment.

Gene therapy
Gene therapy has been a huge step 
in many arenas in medicine, and 
this is especially true in ophthal-
mology. “This is science fi ction 
turned into reality,” Dr Weng said.

One gene therapy has been 
approved for use in ophthalmology 
for RPE65 defi ciency-associated 
retinal dystrophy. Investigators 
are currently trying to determine 

whether gene therapy can be 
applied to other more common 
diseases, such as AMD.

“We are leveraging the biofac-
tory concept; that is, injecting a 
transgene into the eye and allow-
ing the eye to then produce its 
own supply of anti-VEGF therapy,” 
Dr Weng stated. “If that works, this 
could potentially be a one-and-do-
ne treatment that would signifi -
cantly reduce or even eliminate 
the patient’s treatment burden.”

A few diff erent routes of ad-
ministration are being considered 
in gene therapy for AMD—not just 
intravitreal or suprachoroidal, 
but also via a subretinal route. 
This latter route would require a 

vitrectomy and a catheter, with 
gene therapy injected into the 
subretinal space. 

In addition to the dry and wet 
forms of AMD, diabetic diseases 
are other potential targets in oph-
thalmic gene therapy. 

Christina Y. Weng, MD, MBA
E: Christina.Weng@bcm.edu

This article is adapted from 
Dr Weng’s presentation 

at the virtual Real World 
Ophthalmology 2021 
meeting. Dr Weng is a 

consultant to Allergan/
AbbVie; Alcon; Alimera 

Sciences; Novartis; Genentech; 
Regeneron; D.O.R.C.; and Regenxbio. 
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paediatrics

By Lynda Charters

Intraocular anti-VEGF injections for retinopathy of 
prematurity (ROP) are safe as demonstrated by practice 
patterns in various settings inside and outside of the 
United States, but additional therapy may be required, 
according to Dr Luis Acaba-Berrocal of the Illinois Eye 
and Ear Infirmary in Chicago, United States.

Given the dearth of real-world data on this topic, Dr 
Acaba-Berrocal and his colleagues conducted a mul-
ticentre, retrospective, consecutive study of infants 
with ROP who had been treated with intravitreal  
anti-VEGF injections between 2008 and 2020. The 
study was conducted at 17 US and international sites.

The goal was to provide clinicians with guidance 
based on practice patterns regarding the administration 
of intravitreal injections to treat ROP and outcomes 
data regarding re-treatments and complications. 

Study design
For inclusion in the study, the investigators identified 
1,124 eyes that had been treated with anti-VEGF injec-

tions for ROP. The study patients’ average birth weight 
was 791 g (95% confidence interval [CI] 771.9–811.3 
g), and the average gestational age at birth was 25.7 
weeks. The patients were an average of 36.6 weeks 
after conception at the time of treatment. 

A few different anti-VEGF therapies were used 
to treat the patients. These included bevacizumab 
(Avastin, Genentech) at a dose of 0.625 mg in 72.1%, 
ranibizumab (Lucentis, Genentech) at a dose of 0.15 
mg in 27.8% and aflibercept (Eylea, Regeneron Phar-
maceuticals) in 0.2%.

Most patients (88.1%) were treated with anti-VEGF 
drugs bilaterally. Nearly three-quarters of patients 
(67.8%) received antibiotics after the injections. A 
32-gauge short needle was used in 39.3% of cases.

Key findings
Regarding the necessity for re-treatments, Dr Aca-
ba-Berrocal reported that 38% of patients required 
subsequent laser therapy, which was performed at an 
average of 134 days (95% CI 119–149 days) follow-
ing the intravitreal injections; 8% needed another 

Intravitreal injections for ROP 
prove safe, effective in many cases
Various anti-VEGF therapies are useful in a variety of practice patterns 

FIGURE 1. RE-TREATMENT STATUS FOLLOWING ANTI-VEGF THERAPY.

No re-treatment 
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Second injection

Laser therapy
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injection and the average time to 
this re-treatment was 59 days (95% 
CI 51–68 days). More than half of 
the patients (54%) did not require a 
re-treatment (Figure 1). 

Very few complications devel-
oped. Vitreous haemorrhages 
developed in 0.5% of patients and 
cataracts developed in 0.2%. There 
were no cases of retinal detach-
ment or endophthalmitis. 

The investigators pointed out 
that a variety of practice patterns 
and settings were seen both in 
the US and internationally. In 
these real-world settings, there 
were a significant number of 
treatments performed after the 
initial anti-VEGF injections were 

administered. They also found that 
follow-up laser treatments were 
the preferred method of re-treat-
ment, rather than administration 
of additional intravitreal anti- 
VEGF injections. 

Based on these outcomes,  
the investigators concluded that 
anti-VEGF injections to treat 
infants with ROP are safe and 
have a very low complication rate 
in the multiple practice patterns 
observed. The investigators noted, 

however, that subsequent treat-
ment may be required. 

Luis Acaba-Berrocal, MD
E: lacaba2@uic.edu
This article is adapted from Dr Aca-
ba-Berrocal’s presentation at the Amer-
ican Academy of Ophthalmology 2021 
annual meeting. He has no financial 
interest in this subject matter. 
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cornea

“Think of dry eye in everything you do.” 
This advice was given to new ophthal-
mologists by Dr Sheri Rowen, the medical 
director of NVision Eye Centers in New-
port Beach, California, United States.

Dry eye sounds simple but is actually 
a far-reaching, multifactorial disease of 
the ocular surface that causes loss of 
homeostasis of the tear fi lm. According to 
the Tear Film and Ocular Surface Society 
Dry Eye Workshop II defi nition, this loss 
is accompanied by ocular symptoms in 
which tear fi lm instability, hyperosmo-
larity, ocular surface infl ammation and 
damage and neurosensory abnormalities 
all play aetiological roles. 

Meibomian gland dysfunction
Dr Rowen stated that meibomian gland 
disease (MGD) is one of the major prob-
lems in dry eye disease. Normal glands 
are symmetrical and are even the same 
length. They are not dilated. In contrast, 
with progression of dry eye disease, the 
glands become truncated and dilated in 
moderate cases, with subsequent glandu-
lar atrophy (dropout) and extreme loss of 
function in severe cases. 

Dr Rowen emphasised the importance 
of recognising MGD progression to ensure 
appropriate treatment. Youth and gender 
are not protective against MGD. Dr Rowen 
discussed severe cases of gland atrophy 
in patients in their 20s who presented 
with complaints of dry eye. 

In a 22-year-old man, severe atrophy 
was already present, whilst in a 26-year-
old man who wanted to undergo LASIK 

surgery for contact lens intolerance, the 
meibomian glands were almost com-
pletely deteriorated.

Gland dropout can start early, often in 
patients as young as 8–16 years. “Oph-
thalmologists must be able to recognise 
this is happening to young patients of 
both genders to be able to provide appro-
priate treatment,” Dr Rowen said.

“If these patients are identifi ed 
when they are young, or optometrists 
are educated to recognise these cases 
early [on], ophthalmologists will 
be able to help them early [on] to 
avoid the development of atrophy,” Dr 
Rowen concluded. 

“Ophthalmologists should always 
stain the ocular surface with fl uores-
cein and lissamine stains, express the 
glands and use a questionnaire. This 
will ensure the identifi cation of 97% of 
patients with dry eye.” 

Sheri Rowen, MD
E: srowen10@gmail.com
This article is adapted from Dr Rowen’s pre-
sentation at the virtual Real World Ophthal-
mology Autumn 2021 meeting. Dr Rowen is a 
consultant to Alcon and Johnson & Johnson. 

Dry eye pearls for new clinicians
Physician urges those new to practice to watch for signs of dry eye in all cases

By Lynda Charters

Take-Home Points
• MGD often goes undiagnosed;

• Ophthalmologists must look for MGD 
and learn how to express the glands to 
make the diagnosis; and

• They should check the quality and 
quantity of the meibum.
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Mitomycin C increases corneal 
haze after corneal cross-linking
Overall anterior stromal haze was greater at all postoperative time points

By Lynda Charters; 
Reviewed by Dr Shady T. Awwad

Rather than preventing the devel-
opment of corneal haze after corne-
al cross-linking (CXL) procedures, 
the application of the cytotoxic 
agent mitomycin C (MMC) contrib-
utes to its development, according 
to Dr Shady T. Awwad, professor 
of clinical ophthalmology at the 
American University of Beirut 
Medical Center, Lebanon.

The rationale for applying MMC 
after CXL is that it inhibits incom-
ing keratocytes following the proce-
dure. However, abundant cytokine 
release from a surge in apoptosis 
due to the combination of CXL and 
MMC seems to be responsible for 
the development of more haze.

Dr Awwad and colleagues 
reached this conclusion based 
on the results of a retrospective, 
single-centre study of 72 patients 

(87 eyes with keratoconus) who 
underwent CXL from June 2013 
to January 2015 at the American 
University of Beirut Medical Center. 
The same surgeon performed all 
CXL procedures using the Dresden 
protocol. MMC was applied at the 
end of each CXL procedure as part 
of the routine protocol from Febru-
ary 2015 to December 2015. 

The results obtained from the 
patients treated with CXL alone 
were compared with those for the 
patients who underwent CXL and 
application of MMC. All patients 
were followed for 1 year and 
underwent periodic examinations 
during this time. The clinicians 
used Cirrus high-defi nition optical 
coherence tomography (Cirrus HD-
OCT, Carl Zeiss Meditec) to monitor 
the stromal haze. 

Optical coherence tomogra-
phy (OCT) sections of haze were 
analysed using a patented machine 
learning algorithm, developed 
and published by the authors, to 
automatically detect and objective-
ly stage areas of haze. The visual 
results were slightly better without 
MMC—but not signifi cantly so—and 
the topographic results with/with-
out MMC were signifi cantly better 
compared with preoperatively.

According to Dr Awwad, the 
overall anterior stromal haze 
was signifi cantly (P < 0.05 for all 
comparisons) greater at all post-

operative time points (i.e., at 1, 3, 
6 and 12 months) when MMC was 
applied compared with when CXL 
alone was performed. The mean 
gamma-decoded anterior stromal 
refl ectivity on OCT scans was 26.0 
± 15.0 versus 14.8 ± 04.7 grey scale 
units at 1 month and 18.4 ± 9.3 
versus 13.9 ± 4.4 at 12 months.

Analysis of the middle stromal 
refl ectivity indicated that haze 
was signifi cantly greater at the 
12-month time point; however, it 
did not reach signifi cance at any 
time in the posterior stroma. 

The refl ectivity of the anterior 
stromal haze area (which is selected 
by the software as displaying more 
haze than the surrounding area), cal-
culated as the mean pixel intensity 
in a particular corneal region, was 
33.1 ± 16.6 versus 23.2 ± 05.9 at 1 
month and 27.1 ± 12.8 versus 20.6 ±
07.9 at 12 months for the CXL with 
MMC and the CXL groups, respec-
tively (P < 0.05 for all comparisons).

Dr Awwad concluded by raising 
another area for consideration, nota-
bly the implications of this study for 
simultaneous photorefractive kera-
tectomy plus CXL candidates, where 
the value and potential risks of MMC 
should be critically appraised. 

Shady T. Awwad, MD
E: sawwad@gmail.com
Dr Awwad has no � nancial disclosures 
related to this content. 



26 Cutting-edge AdvancementsApril 2022

focal points

By Dr Sunil Mamtora

A portable solution for high 
definition slit-lamp imaging
Novel method enables view through a slit lamp to be shared

Learning how to use the slit lamp is 
not easy. I think as ophthalmologists 
we take this skill for granted and forget 
the journey we undertook to master 
basic examination techniques. I vividly 
remember sitting in the clinic during my 
ophthalmology rotations as a medical 
student and wishing that I could see 
what the consultant was seeing. 

When I was asked to have a look 
through the slit lamp, I often ended 
up nodding and smiling to avoid the 
embarrassment of admitting that I had 
no idea about what I was looking at. 
(The patient had probably moved their 
eye and what the consultant had wanted 
me to see was no longer in the field of 
view.) On rare occasions, there was an 
observer tube connected to the slit lamp 
and, although this was somewhat useful, 
one had to be careful to not have it bang 
into one’s eye whilst crouching uncom-
fortably beside the slit lamp.

I had a revelation at the beginning 
of my ophthalmology residency some 
years ago when I witnessed the use of an 
anterior segment camera. Why not use 
this camera to teach people how to use 
slit lamps? 

My consultants at the time seemed 
indifferent to this suggestion but one of 
my seniors agreed with me. So, when 
the camera was not in use (the vast ma-
jority of the time), we used it in the clin-
ic. It helped me to develop my clinical 
skills—I found it particularly useful for 
learning how to examine the cornea and 
recognise a huge variety of pathologies. 

With the consent of the patients that 
we saw, I made a video library, which I 
attached my notes to. Feeling vindicated 
as well as passionate about the benefit of 
slit lamp cameras for ophthalmic educa-
tion, I fought for a grant for teaching slit 
lamps after securing a loan device for a 
few months. 

Positive feedback
The feedback from junior doctors, nurs-
ing colleagues and medical students 
was overwhelmingly positive and we 
even managed to connect a virtual real-
ity headset to a beam splitter/slit lamp 
camera with real-time video output to 
create an immersive viewing experi-
ence. This set-up was presented at the 
American Academy of Ophthalmology 
meeting in 2018. 

We were successful in securing fund-
ing of £15,000 to purchase a Mediworks 
digital slit lamp, and I spent just over a 
year using this system before having to 
move onto a new hospital as part of my 
registrar rotations in the south-west of 
England. We made the most of the time 
we had and I set up a YouTube channel 
with the support of my friends and col-
leagues, amassing thousands of follow-
ers. Some videos have received almost a 
million views.

When I moved to my new rotation, 
I was disappointed to find that, rather 
unsurprisingly, there was no slit lamp 
camera! The overwhelmingly complex 
and high-effort process of applying for 
funding for a slit lamp camera system 
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was too much to contemplate at 
that time. 

I stumbled across the MicroREC 
optical system (Custom Surgical) 
through an advertisement on social 
media.1 The device is predominant-
ly used to connect a smartphone 
to operating microscopes, to allow 
users to record surgical videos on 
their smart phones. However, it can 
also connect to slit lamps. 

I was lucky enough to have a 
beam splitter for a Haag Streit 
BQ900 slit lamp, which allowed me 
to use the optical system. I initially 
combined it with an iPhone 8 and 
subsequently an iPhone 12 Pro 
Max, with incredible results. 

Normally in an NHS hospital, 
it is lucky if there is just one slit 
lamp with a camera system and 
even luckier if an ophthalmologist 
can have their clinic in the room it 
is located in. I had a 4K slit lamp 
camera system that I could keep in 
my bag and use on any slit lamp for 
less than £1,000! I further enhanced 
the system by adding a diff use 
illuminator that I purchased from 
eye2mobile.

Slit-lamp imaging is incredibly 
valuable and it amazes me that 
it is not seen as a fundamental 
part of the hospital eye service. 
Although diagrams in the notes 
are useful, there is no doubt in my 
mind that a photo is far more ob-
jective and useful when combined 
with a clinician’s impression of the 
patient’s condition. 

Shorter learning curves
Teaching clinical skills is far easier 
with the use of a slit lamp camera 
system—using an Apple TV device 
I can ‘cast’ a real time, live view of 
the slit lamp from my iPhone to a 

computer monitor. I successfully 
taught a medical student how to 
perform a fundus examination 
in just one afternoon, a skill that 
often takes weeks if not months 
to learn.

I was also able to teach a nurse 
practitioner how to perform 
Goldmann applanation tonometry 
profi ciently over two clinics; they 
had been sitting in on one glauco-
ma clinic a week over the previous 
2 years to try to learn this skill, 
without success. 

Being able to see what the student 
sees allows one to provide critical, 
accurate and useful feedback (e.g., 
that the Myers Rings are too thick 
or that one needs to move closer). 
Indeed, alignment to the centre of 
the cornea, adjustment of the to-
nometer and so on are only possible 
when one can see what your student 
is seeing and vice versa. 

With the backlog from COVID-19, 
we need to focus on how to teach 
basic clinical skills to junior doctors 
and allied health professionals 
in the most immersive and effi  cient 
way we can. Slit lamp camera 
systems/digital slit lamps are a 
low-hanging fruit that will allow for 
this skill acquisition and we have 
proven this in a small pilot study.2

Having an optical system that 
allows you to capture procedures 
whilst performing them democra-
tises digital ophthalmic imaging, 
not just for the slit lamp but also 
for surgical training, where camera 
systems for operating microscopes 
are often prohibitively expensive. 

Smartphone cameras are 
incredible: the quality of photos 
and videos that can be captured 
from a mobile phone these days 
is staggering. The latest devices 

can capture video in up to 8K with 
breathtaking quality. 

And with Apps that come with 
many ophthalmic devices these 
days, it is possible to optimise 
videos/photos captured and 
export or share them in various 
formats including in a low fi le size, 
compressed version, which allows 
for quick distribution on social 
media. This removes the need to 
purchase an additional camera 
system, whilst having the videos 
on one’s own device means they 
can be shared with colleagues (with 
patients’ permission, of course) 
when advice is sought or watched 
at home to hone surgical skills. 

The ability to conduct remote 
slit lamp video consultations was 
something we found particularly 
benefi cial during the peak of the 
pandemic. I hope that ophthal-
mologists will increasingly come 
to realise the importance of digital 
imaging in clinical ophthalmology. 
Maybe in the future, we will laugh 
at how we used to make diagrams 
in paper notes with colouring 
pencils whilst reviewing slit lamp 
videos on 8K TVs. 
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Addressing COVID-19-associated 
fungal eye disease in India
Staging system enables prompt diagnosis, e� ective infection control

By Lynda Charters; 
Reviewed by Dr
Mrittika Sen

The advent of the COVID-19 pandemic 
has resulted in a surge of cases of the 
potentially lethal fungal infection rhi-
no-orbital-cerebral mucormycosis (ROCM) 
in India. The symptoms of this infection 
are often non-specifi c and can vary in 
severity. Patients may initially complain 
of headache, nausea, fever and weakness. 

Purulent discharge with the onset of 
sinusitis, congestion and decreased nasal 
sensation can also occur, along with nasal 
ulceration and necrosis. Other symptoms 
reported are facial pain and numbness 
and double or blurred vision, as well as 
partial or complete loss of vision in one 
or both eyes. Altered consciousness, sei-
zures and/or an unstable gate point to the 
progression of brain involvement.

Clinicians from the Centre for Sight 
in Hyderabad, India, led by Dr Santosh 
Honavar and Dr Mrittika Sen, reported 
that the development of ROCM follow-
ing moderate-to-severe COVID-19 in 
patients with uncontrolled diabetes who 
are treated with corticosteroids could 
be life-threatening. “This infection is 
typically a rare opportunistic occurrence 
in patients with uncontrolled diabetes, 
neutropenia, blood malignancies and 
organ transplants. ROCM is associated 
with mortality rates exceeding 50% 
despite treatment,” Dr Sen said. 

Identifying at-risk patients
Dr Sen and her colleagues conducted a 
retrospective interventional study in two 
centres—the Centre for Sight in Hyder-
abad and JJ Hospital at Grant Medical 
College in Mumbai, India—that included 
all patients with clinically and micro-
biologically proven ROCM and either 
a concurrent or a previous history of 
COVID-19 between 1 August and 15 De-
cember 2020. This study was conducted 
when there were only three isolated 
case reports from around the world, and 
the association between COVID-19 and 
ROCM was unknown. 

The study goals were to determine the 
population at risk, clinical features and 
possible early diagnosis and management 
strategies. All six patients in the study 
were men (mean age 60.5 years) who had 
type 2 diabetes (mean blood glucose level 
222.5 mg/dL). Five of the patients received 
either oral prednisolone or intravenous 
dexamethasone or methylprednisolone 
for the management of COVID-19. Only 
one patient had concurrent COVID-19 at 
presentation, and he was not treated with 
systemic corticosteroids.

Dr Sen reported that the mean duration 
between COVID-19 diagnosis and the on-
set of mucormycosis symptoms was 15.6 
days. At presentation, fi ve patients had 
no light perception vision and one patient 
had a best-corrected vision of 6/60. The 
clinical fi ndings included periocular oe-
dema; complete ptosis; ophthalmoplegia; 
proptosis; conjunctival congestion; and 
severe chemosis.

in short:
Successful outcomes in ROCM depend on awareness of 
red � ag symptoms, prompt diagnosis and early treatment 
with amphotericin B and surgery as necessary.

in short:
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Treatment was with intrave-
nous liposomal amphotericin B; 
posaconazole oral suspension was 
added for patients who were intol-
erant of or refractory to amphoter-
icin B. Aggressive debridement of 
paranasal sinuses was performed. 
Orbital exenteration was carried out 
on patients with extensive orbital 
involvement that did not improve 
within 72 hours of initiation of 
intravenous amphotericin B. 

Imaging showed intracranial 
extension with cavernous sinus 
involvement and all cases under-
went sinus debridement. The eyes 
were salvaged in four cases and all 
the patients survived and continued 
treatment with amphotericin B 
with or without posaconazole.

The investigators proposed a stag-
ing system for ROCM to customise 
patient care. This four-stage system 
was based on the natural anatomi-
cal progression of the disease from 
the nose to the paranasal sinuses, 
orbit and brain, with management 
guidelines for each disease stage. 
The guidance was published in the 
Indian Journal of Ophthalmology.1

The investigators later went on 

to conduct a collaborative OPAI-
IJO study on mucormycosis in 
COVID-19 (COSMIC) during the sec-
ond COVID-19 wave, which includ-
ed 2,826 patients with COVID-19-as-
sociated ROCM from 102 centres in 
India.2 “The primary result showed 
that diabetes was present in 78% of 
patients, 87% had been treated with 
steroids and 44% had delayed onset 
beyond 14 days of a COVID-19 
infection,” Dr Sen said.

Based on the management 
recommended in the staging 
system, 73% of patients received 
intravenous amphotericin B, 56% 
underwent functional endoscopic 
sinus surgery or paranasal sinus de-
bridement, 15% underwent orbital 
exenteration and 22% received an 
intraorbital injection of amphoter-
icin B. The overall mortality at the 
time of reporting was 14%.

Patients with disease stage 3b 
and higher with diff use orbital in-
volvement had a poorer prognosis. 
However, paranasal sinus debride-
ment and orbital exenteration 
reduced the mortality from 52% 
to 39% in those who had stage 4 
disease with intracranial extension. 

Dr Sen noted that this was 
the fi rst case series in COVID-19 
that identifi ed associated ROCM. 
“The series of six cases and [the] 
COSMIC study found that cortico-
steroids and diabetes are the most 
important predisposing factors in 
the development of COVID-19-as-
sociated ROCM,” she said. 

“Successful outcomes depend on 
awareness of the red fl ag symp-
toms and signs, a high index of 
clinical suspicion, prompt diag-
nosis and early treatment with 
amphotericin B; aggressive surgical 
debridement of the paranasal si-
nus; and orbital exenteration where 
indicated, with coordinated eff ort 
between diff erent departments. 
Intraorbital amphotericin B does 
seem to have a role in reducing the 
need for orbital exenteration.” 
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conference coverage

The recent two-day Bascom Palm-
er Eye Institute Angiogenesis, Exu-
dation, and Degeneration 2022 vir-
tual conference provided updates 
for clinicians and researchers on 
developments in imaging, transla-
tional research and clinical trials of 
treatments for retinal diseases. The 
Ophthalmology Times® Viewpoint 
series gathered several speakers to 
discuss their presentations.

Port delivery system 
extension study outcomes
Dr David Eichenbaum, director of 
research, Retina Vitreous Associ-
ates of Florida and collaborative 
associate professor of ophthalmol-
ogy, Morsani College of Medicine 
at the University of South Florida, 
St. Petersburg, and Dr Peter Cam-
pochiaro, George S. and Dolores 
Dore Eccles professor of ophthal-
mology and neuroscience, Wilmer 
Eye Institute, The Johns Hopkins 
University School of Medicine, 
Baltimore, Maryland, discussed 
the Port Delivery System (PDS) 
with ranibizumab (Suvismo, Ge-
nentech) for treatment of neovas-
cular age-related macular degener-
ation (nAMD).

Dr Eichenbaum reviewed his pre-
sentation on long-term outcomes 
based on data from patients fol-
lowed for up to 4 years. He reported 
that overall, patients maintained 

their baseline vision, and thus 
effi  cacy was demonstrated. 

Drilling down to look at individ-
ual data showed some heterogene-
ity in how well patients maintain 
disease control; about 90% of 
patients had excellent control of 
exudation and the remaining 10% 
had moderate or severe exudation 
sometime after PDS implantation. 
Recurrent exudation was most 
often subretinal fl uid. 

The supplemental injection rate 
was low, with additional injections 
most often given for a decrease 
in vision, which often occurred 
without exudation. Dr Campochia-
ro suggested the supplemental 
injection rate will be even lower in 
clinical practice, recognising that 
a drop in vision without exudation 
may be due to dry eye or a cause 
other than nAMD. 

“One of the things that the port 
delivery system taught us is that 
sustained suppression of VEGF 
is really the correct way to treat 
this disease,” said Dr Campochiaro. 
Regarding safety, most adverse 
events of special interest occurred 
in the fi rst 2 years. However, there 
are problems clinicians must con-
tinue to watch for, and those mostly 
involve the conjunctiva (erosion 
and retraction) and ocular surface.

Erosion is manageable but is 
important to watch for because it 

can lead to endophthalmitis, Dr 
Eichenbaum explained. Surgical 
and patient-related factors that 
can be associated with problems 
post-implantation were discussed, 
and it was noted that time will tell 
if a change in surgical technique 
implemented during the clinical 
trial program translates into a 
reduced rate of late erosions. 

Additional data showed that 
patients strongly preferred PDS 
treatment over conventional injec-
tions. “I think this translation to 
patient happiness…is going to be a 
big impetus to off er this in clinical 
practice once surgeons in the com-
munity get experience with the 
PDS,” Dr Eichenbaum said.

Revisiting diabetic 
retinopathy staging
Dr Jennifer K. Sun and Dr Jonathan 
F. Russell discussed the need for 
a new staging system for diabetic 
retinal disease. They spoke about 
the limitations of the Early Treat-
ment Diabetic Retinopathy Study 
Severity Scale and the advance-
ments that have occurred since its 
introduction that support the need 
for an updated staging system.

“The consensus of many of us 
in the fi eld has been that our 
current staging system does not 
incorporate all the new insights 
that we have and all the imaging 

Retina specialists review 
developments in research 
for retinal diseases
By Cheryl Guttman Krader
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modalities that we can bring to 
bear on the retina,” said Dr Sun, 
associate professor of ophthal-
mology, Harvard Medical School, 
Boston, Massachusetts.

She said that a new system 
for rating the severity of diabetic 
retinal disease should be multi-
dimensional and a more holistic 
scale that incorporates retinal, 
neural and vascular pathology 
and their contributions to visual 
function within a background of 
the molecular disease mechanisms 
and systemic health. 

Dr Sun noted that an effort to 
create an updated diabetic retinal 
disease staging system is support-
ed by the Juvenile Diabetes Re-
search Foundation and The Mary 
Tyler Moore and S. Robert Levine 
Charitable Foundation. She re-
viewed the work in progress and 
noted the update is the first step 
in the Restoring Vision Moonshot 
Initiative.

Dr Russell, assistant profes-
sor of vitreoretinal disease and 
surgery, University of Iowa, Iowa 
City, reviewed the advantages 
of using wide field swept-source 
optical coherence tomography an-
giography for evaluating patients 
with diabetic retinopathy and pro-
vided an overview of a proposed 
staging system that is based on 
this technology.

Drs Russell and Sun addressed 
the possibility that new staging 
systems will lead to the intro-
duction of new terminology for 
describing diabetic retinopathy. 
They noted it might even result in 
a move away from using the latter 
term, which does not encompass 
the neural and other changes asso-
ciated with diabetic retinal disease. 

Faricimab study updates
The latest findings from Phase 
3 clinical trials investigating 
faricimab (Vabysmo, Genentech) 
for the treatment of nAMD and dia-
betic macular oedema (DMO) were 
discussed by Dr Robyn Guymer 
and Dr John A. Wells, chairman, 
Department of Ophthalmology, 
Palmetto Retina Center, Columbia, 
South Carolina. Dr Wells reviewed 
topline results from 48 weeks of 
follow-up in the TENAYA and LU-
CERNE nAMD studies that showed 
BCVA gains from baseline in pa-
tients being treated with faricimab 
6 mg up to every 16 weeks were 
non-inferior to controls receiving 
aflibercept (Eylea, Regeneron) 2 
mg every 8 weeks. 

The durability of faricimab’s ef-
fect was highlighted by data show-
ing that around 45% of patients 
were receiving injections every 
16 weeks and almost 80% were 
being treated every 12 or every 16 
weeks. Faricimab-treated patients 
also had greater reductions in 
central subfield thickness than the 
aflibercept groups.

Dr Guymer, professor of oph-
thalmology, University of Mel-
bourne, East Melbourne, Austra-
lia, discussed data from 2 years 
of follow-up in the YOSEMITE 
and RHINE studies of faricimab 
treatment for DMO that also 
showed that faricimab adminis-
tered according to a personalised 
treatment interval regimen greatly 
reduced injection burden and was 
associated with stable vision gains 
that were non-inferior to afliber-
cept 2 mg every 8 weeks or more 
regular faricimab injections. 

She reported that at 2 years, 
around 60% of patients in the per-

sonalised treatment interval arm 
were being treated every 16 weeks 
and another 18% were receiving 
injections every 12 weeks. Vision 
gains achieved at 1 year were 
maintained at 2 years and reduc-
tion in central subfield thickness 
was better than with aflibercept.   

Discussing safety, both Dr 
Guymer and Dr Wells highlighted 
the absence of cases of vasculitis 
or occlusive retinitis in the fa-
ricimab groups, which is import-
ant considering the occurrence of 
vasculitis with other new drugs, Dr 
Guymer said. 
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Pilot project aims to overcome 
inequalities in glaucoma diagnoses
Raising awareness of disease could reduce preventable blindness

By Dr Kolawole 
Ogundimu and 
Dr Sandeep Buttan

With the world’s population ageing rap-
idly, the number of people who are blind 
could more than triple by 2050.1 This fi g-
ure hides a gross inequality: 90% of people 
with blindness or vision impairment live 
in low- and middle-income countries.2

Many of these countries lack resourc-
es for managing eye health services and 
public awareness around the concept 
of diseases with few symptoms, such 
as glaucoma, is low, despite the disease 
aff ecting at least 12 million people in 
India3 and around 5% of adults above 
the age of 40 years in Nigeria.4

The Keep Sight initiative,5 a collabo-
ration between the international charity 
Sightsavers, Allergan and the Internation-
al Agency for the Prevention of Blindness 
(IAPB), is a pilot project to develop and 
implement sustainable and scalable ap-
proaches to reduce the number of people 
going blind due to untreated glaucoma. 
The project aims to raise awareness of 
the condition, integrate evidence-based 
disease management with existing 
eyecare services and increase the uptake 
of these services via community engage-
ment and behaviour change. 

The project is currently in an investi-
gatory mode, conducting research and 
situation analysis and trialling diff erent 
methods and activities. By collecting 

concrete examples of best practice and 
success, the hope is for the initiative to 
be scaled up in a sustainable and cost-ef-
fective manner to provide services and 
treatment to a wider demographic. 

There are multiple diffi  culties in 
glaucoma diagnosis and treatment and it 
will take time to improve the situation, 
especially where long-term treatment is 
required. This is the start of the journey.

Driving behaviour change 
through education 
Experience from India suggests that 
targeted screening for glaucoma can be 
achieved using relatively simple tools. 
The key challenge is encouraging at-risk 
individuals to seek screening in the fi rst 
place and subsequently to comply with 
further medical advice, which may re-
quire further diagnostic tests even before 
a defi nitive diagnosis is made. If these 
people do not visit a health clinic and 
obtain an early accurate diagnosis and 
initiate necessary treatment, they could 
be at risk of irreversible vision loss.

Because glaucoma cases are mostly 
asymptomatic in the initial stage, existing 
educational strategies are unable to 
convince individuals to proactively seek 
screening and there is no real under-
standing of the eye condition unless a 
relative or friend has it. This was evident 
from a population-based survey in Nige-
ria, where only 5.6% of respondents with 
glaucoma knew they had the condition.4

Addressing and improving the quality 
of counselling and advice received in 

in short:
A pilot project aims to reduce the levels of blindness 
from untreated glaucoma by raising awareness and 
increasing screening and follow-up care.

in short:
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local communities from health 
workers, friends and families of 
patients is another key target for the 
project, as this has a tremendous 
impact on an individual’s accep-
tance of and adherence to treatment. 
We are working with community 
networks and health practitioners to 
increase glaucoma awareness and 
help change the perceptions that pa-
tients are powerless to do anything 
to protect their sight and that vision 
loss is a normal part of ageing. 

This starts with the development 
of public health messaging. Glauco-
ma is a complex eye-health issue, 
but we cannot expect an increase in 
awareness without first explaining 
the basics in a simple way, avoiding 
technical language. Here, we have 
taken a lead from the successes 
of educational campaigns about 
hypertension, a high blood pressure 
condition that is similarly symptom-
less and can run in families. 

Over a decade of public health 
messaging and community in-
volvement has increased the 
understanding of hypertension and 
offers valuable insights into driving 

behaviour change. We are looking 
at similarly positioning our profes-
sional and public health messaging, 
capitalising on the existing under-
standing of the symptomless nature 
of this condition and the importance 
of identifying it early.

Our messaging explains what 
glaucoma is and that it is a com-
mon condition, factors increasing 
the likelihood of an individual 
having glaucoma—such as a close 
family member having it—what to 
look out for in eye health and that 
blindness from glaucoma can be 
prevented if the condition is caught 
early and treated. 

We are exploring optimal ways to 
share public messaging, including 
trialling outreach via community 
health workers; this appears to be 
working well in India but less so in 
Nigeria, where glaucoma messages 
become ‘lost’ amongst the better-un-
derstood eye health conditions such 
as refractive error. 

We have begun to see an increase 
in people attending screenings 
where public health messaging has 
been successful and supported deep-

er understanding of the condition, 
screening and treatment options. 

A practical example of education-
al messaging in action is our glau-
coma identification and treatment 
process flow chart designed for 
clinicians. This step-by-step model 
helps eye-health professionals navi-
gate the path to tackle this complex 
condition and helps them describe 
the process to patients: from screen-
ing, to what happens next if they 
are diagnosed with glaucoma, to the 
treatment plan. 

After the flow chart’s successful 
use within the Keep Sight pro-
gramme, it was published in the 
Toolkit for Glaucoma Management 
in Africa and well received by eye-
health professionals for its helpful 
and digestible guidance.

There is a significant lack of 
skilled workers available to screen 
people in the community, and in 
Nigeria there was no operational 
glaucoma unit. The capacities of 
the ophthalmic team in managing 
glaucoma are being expanded using 
a mix of training methods provid-
ed by a glaucoma specialist and 
developed in consultation with the 
practitioners to meet their specific 
development needs. 

The training packages are 
being assembled into a package of 
continuing medical education at 
the West African College of Sur-
geons and administered on a need 
and request basis. This provides a 
good example of how the learning 
and experience of this project will 
contribute to improved glaucoma 
management and understanding in 
the health system at large.

Adoption of technology 
Technological innovations such as 

Ophthalmologist conducting tonometry to monitor patient for 
glaucoma.  
(Image courtesy of Allergan)
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low-cost portable retina imaging 
devices, highly accurate portable 
IOP-measuring tools and an artifi -
cial-intelligence-assisted screening 
tools have played a key role in the 
success of the Keep Sight initiative 
to date. Technology speeds up 
screening and makes services more 
effi  cient as well as enabling us to see 
more people. 

Without technology-assisted 
targeted screening, upskilling oph-
thalmic service providers, improved 
standards of practice and improved 
communication, Keep Sight would 
not have been able to screen over 
23,000 people in the Ganjam district, 
India, and over 2,400 people in 
Abuja, Nigeria, from October 2019 
through to March 2021.6

India had existing glaucoma 
services through another partner and 
we are building on that good work. 
For example, we are improving the 
use of technology to identify patients 
with glaucoma, considering artifi cial 
intelligence for initial screening and 
training community health workers 
to use the technology. Preliminary 
data show that this is helping in-
crease the number of people attend-
ing screenings and being diagnosed 
with glaucoma, which will in turn 
help reduce the number of people 
going blind from the condition in the 
long run. 

COVID-19 mitigation eff orts and 
risks have created signifi cant head-
winds and challenges to the imple-
mentation of these initiatives in both 
India and Nigeria. Other factors also 
complicated the implementation: 
screening in Nigeria was challenging 
as there were no routine community 
screening structures and systems for 
eye health when Keep Sight started, 
so new systems and technologies 

had to be implemented. However, 
using technology in screening is 
proving useful in reducing close con-
tact at a time when that is important.

Strong health management infor-
mation systems (HMIS) need to be 
implemented into existing processes 
to enable long-term follow-up of 
diagnosed cases and send regular 
reminders for treatment compliance. 
However, integration must be faced 
with pragmatism and sustained 
development plans to scale up pro-
fessional and technology skills and 
confi dence, as well as availability of 
human resources at all levels. 

We are currently working to up-
grade existing HMIS in order to help 
health professionals track patients 
over time and ensure ongoing treat-
ment is carried out.

Collaborative and 
tailored approach
From research we commissioned 
in Nigeria to understand existing 
patient behaviour and expectations 
around glaucoma, it was clear that 
patient experience is an important 
factor to improve uptake of services 
and that people were not receiving 
adequate information about glauco-
ma prognosis and treatments. Trans-
forming the current clinical status 
quo and creating advocates for more 
in-depth counselling of patients 
and a new tailored approach to 
specifi c patients will be signifi cant 
as glaucoma requires longitudinal 
follow-up and needs to be integrated 
from a primary to a tertiary level to 
see long-lasting positive change. 

There are no quick fi xes to ad-
dressing the current inequalities in 
eye-care services. Success requires 
collaboration by all stakeholders; 
the implementation of mean-

ingful education and awareness 
programmes that drive behaviour 
change around glaucoma screening 
and diagnosis; and scaling up of 
the use of appropriate technolo-
gies that can innovate clinical and 
education programmes. 
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