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We are grateful to our committee for their diligence in 
evaluating the outstanding work of their peers.  
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PhD, Department of 
Ophthalmology, Oslo 
University Hospital, 
Oslo, Norway

Anders Ramløv 
Ivarsen,  
MD, PhD, Department 
of Clinical Medicine
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Ophthalmology, 
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Hospital, Århus, 
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Karl Engelsberg, 
MD, PhD
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University Hospital
Department of 
Clinical Sciences Lund

Anton Lennikov, 
Faculty Instructor
Schepens Eye 
Research Institute of 
Mass Eye and Ear
Department of 
Ophthalmology, 
Harvard Medical 
School
Boston, MA, USA

Submit your manuscript to be considered for the Best Nordic Paper Awards 2024 
(NOK 125,000). More information on these and other awards can be found on our 
web page, oftalmolog.com/awards/.

Best Nordic Paper Awards

1) Interest of the subject to our readers

2) Quality of language, pictures, illustrations, and figures

Points (1) and (2) have equal weight. Articles will be evaluated by an independent panel of 
judges, chosen by the Editor-in-Chief. The average sum score from the committee is used 
to rank the articles. 

AWARDS

*For one of the eligible articles, Karl Engelsberg had co-authored work with one of the authors so recused himself from evaluating that submission. 
Thus, the scores from the other evaluators were averaged to rank the article. 
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First Prize
Award of NOK 80,000

KEY POINTS
 • The eye, particularly the retina, plays a crucial role in the circadian system, 
serving as a conduit for light signals to synchronize the body’s internal clock.
 • Circadian rhythms influence many aspects of vision and eye health, such 
as visual acuity, contrast sensitivity, and adaptation to darkness.
 • Disruptions in circadian rhythms have been linked to some of the eye 
conditions that pose the biggest global threats to vision.
 • Recognizing this relationship can lead to advancements in treatment 
delivery, precision medicine, and disease mechanism understanding, 
ultimately improving patient outcomes in our modern, light-driven world.

Hanagh Winter
Wellcome-Wolfson Institute 
for Experimental Medicine, 
Queen’s University Belfast

Eleni Beli
Wellcome-Wolfson Institute for 
Experimental Medicine, 
Queen’s University Belfast

“ 

                     ”

Our article stemmed from our research in the Beli lab on the intricacies of 
circadian rhythm disruptions in diabetic retinopathy. Recently, we recorded 
round-the-clock electroretinograms in diabetic mice to measure changes 
in the retinal circadian rhythm. We found that not only were the rhythms 
different in diabetes, but we saw new and unexpected changes in the diabetic 
response at night, when most labs aren’t likely to take their measurements. 
This spurred us to consider the timing of measurements for assessing vision in 
experimental models and patients. The retina is particularly intriguing, as the 
eye is not only so dynamic between night and day, but also, that it is crucial for 
the wider body timing that we now appreciate is pivotal to health. And exactly 
how the eye disease mechanisms manifest during the night remain a mystery.

The full article can be found at 
www.oftalmolog.com/articles/ 

Second Prize
Award of NOK 30,000

KEY POINTS
 • Generative artificial intelligence (AI) is a powerful technique that enables 
generation of realistic images in response to an input.
 • Generative AI models can be trained to:
• improve quality and remove artifacts from images 
• forecast response to treatment 
• infer appearance of different imaging modalities from a single image  
• transfer large datasets safely.

 • The potential and pitfalls of generative models are not yet fully explored.

Ivan Potapenko, MD, PhD 
Dept. of Ophthalmology, 
Rigshospitalet, 
Copenhagen, Denmark

“ 
      ”

It is a great honor to receive this award. The 
wide adoption of ChatGPT inspired us to 
investigate whether other types of generative 
AI could be useful in ophthalmology. This 
article describes the surprising variety and 

potential of the algorithms we found.
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NARRATIVE REVIEW

Ivan Potapenko, MD, PhDDept. of Ophthalmology, Rigshospitalet, Copenhagen, Denmark

Fake it ’til You Make it: 

 

Does Generative Artificial Intelligence Have a Place in Ophthalmology?
First submitted: 16 October 2022  

Revision submitted: 19 March 2023

Revision accepted: 23 April 2023  
Published: Summer 2023

Morten la Cour, Prof., dr. med.,
Dept. of Ophthalmology, Rigshospitalet, Copenhagen, 
Denmark

Introduction
Artificial intelligence (AI) is broadly defined as the ability 

of a computer to perform tasks that usually require human 

intelligence. The most characteristic trait of an AI algorithm 

(also called a model) is that it starts as a blank slate with no 

better performance than a random guess. Gradually, it obtains 

its functionality by being shown many real-world examples 

of the problem it is designed to solve,1 in a process called 

training. Typically, AI models are used to classify images2 and 

delineate borders between imaged structures.3 For these so-

called discriminative tasks, AI easily outperforms any manually 

constructed algorithm, and in some cases even surpasses the 

accuracy of humans.4,5 Discriminative AI is already approaching 

real-world deployment, with the first AI algorithms being 

approved for screening and clinical decision-making support.6,7

Other types of AI include generative models, which are 

typically designed to output images instead of only evaluating 

them. They originated in an attempt to understand the internal 

workings of discriminative algorithms in the late 2000s,8 and 

during the following decade were developed further to produce 

fake (synthetic) images on their own. Some examples of 

synthetically generated images are shown below: a somewhat 

Abstract
Artificial intelligence (AI) is currently one of the hottest topics in ophthalmic research. AI has been used with great success for an 

assortment of imaging-based tasks, such as screening, diagnosis, and staging of ophthalmic diseases. There are, however, other 

useful ways of employing AI. Instead of simply classifying an image, the so-called generative AI algorithms are able to do the 

reverse—generate new images based on input. With this approach, it is possible, for example, to predict retinal appearance after 

treatment, enhance images, and convert between imaging modalities. This article aims to summarize the most promising of such 

generative AI algorithms in ophthalmology.

Figure 1. Examples of AI-generated images. (a) A photo processed by Google’s DeepDream generator.9 Original image on the left, and the processed image on the right (private photo). 

(b) Synthetic photograph of a person that does not exist. 33

A

B

Key concepts:
 • Artificial intelligence (AI): ability of a computer program 

to perform tasks that usually require human intelligence 

(e.g., recognition of objects, composing text, and 

interpreting speech) • AI model: an algorithm designed for a specific task (e.g., 

diagnosis of glaucoma on fundus photos)
 • AI training: the process where an AI model learns to 

perform a specific task by being shown multiple correctly 

performed examples • Discriminative AI: type of AI algorithms that classify 

data (e.g., diabetic retinopathy grading) or parts of 

images (e.g., delineating retinal layers and edema on 

OCT)
 • Generative AI: type of AI algorithms that generate data, 

for example, images, resembling those it was shown 

during training • Synthetic image: an image produced by a generative AI 

model, that is, arrived at by computation alone and not 

resulting from an imaging device (camera, scanner etc.)

N Peer reviewed
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Morten la Cour, Prof., dr. med., 
Dept. of Ophthalmology, 
Rigshospitalet, 
Copenhagen, Denmark

Fake it ’til You Make it: Does Generative Artificial 
Intelligence Have a Place in Ophthalmology?

What happens when circadian rhythms go wrong, 
and why we should care

AWARDS
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What h
appens

 when c
ircadia

n 

rhythm
s go wr

ong,  

Introdu
ction

The c
ircadian

 clock
 is a

 comp
lex, 

evolutio
narily c

onserve
d syste

m that 
exists 

across 
multipl

e leve
ls in 

almost 
every 

organis
m on 

Earth. 
The no

rmal fu
nction 

of this 
circadia

n syste
m relie

s on p
erfect 

synchro
ny acro

ss cells
 and ti

ssues. 
When 

this is 
threate

ned, th
e clock

 contri
butes 

to the 
pathop

hysiolo
gy of a

 vast r
ange o

f 

disease
s, inclu

ding d
iabetes

, neuro
logical 

disorde
rs, and c

ancer. M
odern li

festyles
 have 

created
 many o

bstacle
s to nor

mal circ
adian 

functio
n, rang

ing from
 pervas

ive cha
nges, 

such as
 decrea

sed da
ytime l

ight ex
posure 

and in
creased

 night
time a

rtificial
 light 

exposu
re, to m

ore extr
eme ch

anges, 
such as

 

chronic
 jet lag 

due to 
shift wo

rk. A co
nstant 

minor 
desync

hrony 
even a

rises fr
om the

 

differen
ce betw

een an
 individ

ual’s in
ternal 

circadia
n clock

 and th
e exter

nal day
, as the

 

interna
l circad

ian peri
od likel

y deviat
es from

 

the 24-
hour ex

ternal p
eriod d

ependin
g on 

factors
 such a

s age a
nd gen

etics. A
lthough

 

it is d
ifficult 

to stud
y hum

an circ
adian 

rhythm
s and th

e conse
quence

s of disr
upting 

them, e
pidemi

ologica
l and a

nimal m
odels 

sugges
t that t

he disru
ption o

f the ci
rcadian

 

system
 has pr

ofound
 health

 conseq
uences

. 

In add
ition to

 being 
vulnera

ble to 
these 

effects,
 the eye

s also p
lay a cru

cial role
 in the 

circadia
n syste

m, so a
ny thre

ats to t
he eye 

may ha
ve effe

cts tha
t exten

d well 
beyond

 

the eye
 itself.

What ar
e circad

ian rhy
thms?

The circ
adian s

ystem

Imagine
 the cr

escend
o of an

 orches
tra, 

with ea
ch mus

ician co
ntribut

ing a u
nique 

melody
 that 

blends 
into o

ne coh
esive 

sympho
ny. The

 orche
stra is 

the an
alogy 

most o
ften us

ed to d
escribe

 the cir
cadian 

system
—the n

atural t
imekee

per sha
red by 

almost 
every o

rganism
 on Ea

rth in 
some 

form. T
he con

ductor 
in this 

analogy
 is a 

small g
roup o

f cells 
in the 

hypoth
alamus

 

and wh
y we 

should 
care

called 
the su

prachia
smatic 

nucleus
, or, 

more c
ommon

ly, the 
master

 clock. 
Instead

 

of gest
ures of

 the ba
ton, the

 signals
 of this

 

conduc
tor are 

hormon
al and n

eurona
l, sent 

around
 the bo

dy to a
nticipat

e the t
iming 

of our 
environ

ment. A
lmost e

very tis
sue in 

the bod
y posse

sses its
 own ci

rcadian
 clock 

capable
 of a dis

tinct rh
ythm b

ut harm
onized 

by the
 maste

r clock
, at le

ast in 
healthy

 

individu
als. Di

stinct 
circadia

n clock
s are 

also fou
nd in va

rious co
mpone

nts of th
e eye, 

includin
g the r

etina. H
owever

, the n
eural 

retina 
is spec

ial amo
ng the

se peri
pheral 

clocks 
since it

 is not 
under t

he con
trol of 

the ma
ster clo

ck. Ref
erring 

again t
o the 

orchest
ra anal

ogy, it 
merits 

a speci
al role,

 

perhap
s as th

e score
 that t

he con
ductor 

consult
s to le

ad the 
rest. Th

is is be
cause 

the mo
st imp

ortant 
timing 

signal 
of the 

circadia
n syste

m is lig
ht, whi

ch is de
tected 

and in
terpret

ed by 
the ret

ina be
fore it 

is tran
smitted

 to the
 maste

r clock
 via a 

special
ized tra

ct that d
irectly l

inks the
 retina 
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The full article can be found at 
www.oftalmolog.com/articles/ 
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Third Prize
Award of NOK 15,000

KEY POINTS
 • We demonstrated the advantage of targeting the Notch ligand 
Jagged1 using an experimental laser-induced mouse CNV model to 
mimic neovascular age-related macular degeneration (nAMD).
 • Anti-Jagged1 reduced inflammation, vascular growth, and CNV 
lesion size.
 • We propose an alternative strategy to treat nAMD by specifically 
blocking Jagged1, either alone or in combination with anti-VEGF.

Torleif Tollefsrud Gjølberg
Department of Immunology, 
Oslo University Hospital 
Rikshospitalet

“  
         ”

The main motivation for initiating this 
research project was the high numbers of 
non-responders and suboptimal responders 
among nAMD patients to anti-VEGF treatment. 

Today, it is still a highly relevant issue.
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Top-notch research: 
 

Antibody blockade of Notch ligand Jagged1 
attenuates choroidal neovascularization

Age-related macular degeneration (AMD) is a leading cause of vision loss worldwide. The two types 

of AMD are “dry” and “wet.” Wet or neovascular AMD (nAMD) is usually preceded by dry AMD. It is 

characterized by choroidal neovascularization (CNV), which breaches the choroid–retinal barrier. This 

causes leakage and hemorrhaging into the retina, leading to photoreceptor death. CNV is responsible 

for most of the severe vision loss in AMD and may progress to blindness if left untreated.

Treating nAMD with anti-vascular endothelial growth factor (anti-VEGF) antibody-based therapeutics 

by intravitreal (IVT) injection can reduce neovascularization, inflammation, edema, and bleeding. 

However, some patients show little or no therapeutic effect of anti-VEGF treatment. The effect can 

also decline over time, and continuous VEGF blockade may even be toxic to ocular cell types and 

detrimental to retinal tissue because VEGF maintains homeostatic functions in ocular physiology. 

New treatment options are thus needed.To date, the role of Notch signaling in CNV development has been elusive. We found that a monoclonal 

antibody targeting Notch ligand Jagged1 reduced CNV development in an experimental mouse 

model. Hence, Jagged1 is an attractive target in CNV pathogenesis, which can be targeted alone or in 

combination with anti-VEGF to attenuate CNV-bearing retinal disorders.

Figure 1: The Notch signaling pathway. 
Ligand-expressing cells express Notch 
ligands of the Jagged and Delta 
families. Their extracellular domains 
interact with those of Notch receptors 
on ligand-expressing cells, creating 
a mechanical pull on the resulting 
complex that exposes a cleavage site in 
the Notch receptors. This allows for so-
called S2 cleavage by ADAM 10 protease, 
which releases the Notch extracellular 
domain to be endocytosed by the 
ligand-expressing cell and enables S3 
cleavage of the remaining part of the 
Notch receptors by γ-secretase. This 
releases the Notch intracellular domain, 
which translocates to the cell nucleus 
and activates Notch signaling.

Torleif Tollefsrud Gjølberg Department of Immunology, Oslo 
University Hospital Rikshospitalet

Eirik Sundlisæter Department of Pathology, Oslo 
University Hospital Rikshospitalet

RECENT RESEARCH

Evidence supports the 
involvement of immune cells in 
wet AMD. T cells, macrophages, 
and monocytes have been 
identified in eyes from wet 
AMD patients. The Notch 
signaling pathway (Figure 
1) enables inflammation 
through interaction with 
other inflammatory pathways 
and undoubtedly plays an 
important role in pathological 
angiogenesis. We have 
previously reviewed the role 
of Notch signaling in various 
inflammation-driven diseases, 
including AMD.

������

�����������

����������������
2023

2023

Congratulations to 
the winners of the 
Best Nordic Paper 
Awards!

We are very grateful to our generous sponsor, 
Théa, for their donation and support in 

making these awards possible.
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Top-notch research: Antibody blockade of Notch ligand 
Jagged1 attenuates choroidal neovascularization

Eirik Sundlisæter
Department of Pathology, 
Oslo University Hospital 
Rikshospitalet

The full article can be found at www.oftalmolog.com/articles/ 


