Therapeutic Advances in Ophthalmology

Review

Quantitative assessment of retinal fluid
in neovascular age-related macular
degeneration under anti-VEGF therapy
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Abstract: The retinal world has been revolutionized by optical coherence tomography (OCT)
and anti-vascular endothelial growth factor (VEGF) therapy. The numbers of intravitreal
injections are on a constant rise and management in neovascular age-related macular
degeneration (nAMD) is mainly driven by the qualitative assessment of macular fluid as
detected on OCT scans. The presence of macular fluid, particularly subretinal fluid (SRF) and
intraretinal fluid (IRF), has been used to trigger re-treatments in clinical trials and the real
world. However, large discrepancies can be found between the evaluations of different readers
or experts and especially small amounts of macular fluid might be missed during this process.
Pixel-wise detection of macular fluid uses an entire OCT volume to calculate exact volumes

of retinal fluid. While manual annotations of such pixel-wise fluid detection are unfeasible in

a clinical setting, artificial intelligence (Al) is able to overcome this hurdle by providing real-
time results of macular fluid in different retinal compartments. Quantitative fluid assessments
have been used for various post hoc analyses of randomized controlled trials, providing novel
insights into anti-VEGF treatment regimens. Nonetheless, the application of Al-algorithms

in a prospective patient care setting is still limited. In this review, we discuss the use of
quantitative fluid assessment in nAMD during anti-VEGF therapy and provide an outlook to
novel forms of patient care with the support of Al quantifications.
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Introduction

Age-related macular degeneration (AMD) is the
leading cause of blindness in Western countries in
people over the age of 60 years.! In neovascular
AMD (nAMD), macular neovascularization
(MNYV) causes specific patterns of fluid exuda-
tion.? This process of exudation leads to the path-
ological accumulation of fluid in different
compartments of the retina, which can be sepa-
rated into intraretinal fluid (IRF) inside the ret-
ina, subretinal fluid (SRF) beneath the
neurosensory retina, and pigment epithelium
detachment (PED) between the retinal pigment
epithelium (RPE) and Bruch’s membrane (BM).3
Optical coherence tomography (OCT) has been
established as the primary imaging technique for

the identification of pathological fluid.# It has
been further established as the most important
monitoring tool in retinal outpatient clinics.* The
full potential of OCT imaging comes with its
three-dimensional visualization of the retina and
pathological processes. This potential supported
the initial use of anti-vascular endothelial growth
factor (VEGF) as the main agent to suppress
excessive VEGF expression and related neovas-
cularization.> Since then, anti-VEGF and OCT
use has tremendously increased but has resulted
in a relentless budget drain for health systems
with new strategies and treatment regimens
appearing to overcome the hurdle of real-world
undertreatment or excessive over-monitoring.°
The use of OCT significantly increased the
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effectiveness of patient care; however, correct
decisions rely on correct interpretations of the
entire OCT volume and considerable discrepan-
cies can be found between professional reading
centers and treating physicians.” The implemen-
tation of quantitative markers might render this
conventional qualitative grading outdated.

Correct annotation of each pixel of the entire
OCT volume requires an enormous amount of
time and is practically unfeasible for real-time
examinations.® Artificial intelligence (AI) was
accepted as a tool to perform tasks originally
accomplished by human experts.® The fast pro-
gress in Al-algorithm architectures, advances in
computational power combined with the availa-
bility of data sets to train an Al-algorithm, has led
to the rapid advances in this interdisciplinary
field.®-!! This review aims to display recent efforts
to establish quantitative markers in nAMD to
improve the guidance of anti-VEGF therapy in
clinical routine.

Optical coherence tomography and

anti-VEGF treatment regimens

Introducing time-domain OCT imaging into clin-
ical routine was a major milestone in ophthalmol-
ogy.!2 The technical advances in OCT imaging
were additionally reinforced by the introduction
of anti-VEGF for the treatment of nAMD.!3 For
the first time, exudation in nAMD could be seen
in a three-dimensional manner and a treatment
effect after anti-VEGF administration could be
assessed on the OCT images.* The amount of
excessive VEGF in nAMD was then related to the
accumulation of macular fluid and OCT was
branded to visualize VEGF over-expression as a
‘VEGF-meter’.> Technical advances from time-
domain to Fourier-domain OCT technologies,
including spectral-domain and swept-source
technologies, greatly influenced the treatment
strategies in the management of nAMD.3 Due to
these advances, scanning speed (A-Scan rate) has
dramatically improved. This lead to the most
commonly used OCT raster scanning the macula
with increasing number of B-Scans, instead of six
radial B-Scans from time-domain OCT ages that
were difficult to interpolate to estimate the mor-
phology between the radial scans.*

After the realization of the advantage of intravit-
real over intravenous application of anti-VEGF
for retinal conditions, dosing and intervals for the
continuous treatment had to be established. Fixed

monthly treatments were associated with a high
recovery in visual acuity. Soon afterwards, fixed
bimonthly, or treatment as needed, pro re nata
(PRN), were investigated and revealed similar
success compared with monthly treatments.!%15
Individualized treatment was since then preferred
although minor subclinical benefits were lost
when allowing macular fluid to re-occur before
treatment.!® A PRN regimen still needed monthly
appointments which resulted in a tremendous
effort for health care systems. The treat-and-
extend (T&E) regimen proactively counters the
disadvantages of the PRN regimen: (1) Recurrence
of macular fluid is not tolerated and (2) personal-
ized intervals are possible even without monthly
visits.17:18  This new regimen was quickly
accepted as the preferred treatment regimen
and visual acuity outcomes were comparable
with others.!8

Each regimen has a unique presentation of macu-
lar fluid: Monthly fixed treatment has a minimum
of residual fluid, whereas fixed bimonthly or fixed
treatment at 12-week intervals allow more macu-
lar fluid to re-occur. The PRN regimen always
requires macular fluid to re-occur to trigger re-
treatment and results in the lowest number of
injections for the patient. T&E, on the other
hand, proactively clears the retina from patholog-
ical fluid; even if no fluid is present, re-treatment
will be given. This ultimately results in more fre-
quent injections while still keeping the personal-
ized approach. Since the injection — and therefore
also the control visit — are performed at different
fluid accumulation stages, fluid measurements
during therapy significantly differ between the
regimens.

Qualitative fluid assessment

In clinical routine, macular fluid is often assessed
by qualitative evaluation of the entire, or only a
fraction of the, OCT volume.!® IRF, SRF, and
PED are then graded as either present or absent.
Re-treatment is mainly triggered if either IRF or
SRF is present.> More tolerant regimens, allowing
SRF to a certain degree were proposed,2%2! with
similar outcomes compared with more intolerant
ones.?2 The main benefit in qualitative fluid
assessment is the fast interpretation of the data.
The drawbacks, on the other hand, are critical
disagreements between investigators and incon-
clusive follow-up examinations. In the Comparison
of Age-Related Macular Degeneration Treatments
Trials (CATT), over 25% of the re-treatment
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decision disagreed with the reading center grad-
ings.” Discrepancies were more frequent in cases
with only IRF or small volumes of macular fluid
where fluid was missed by the physicians.”
Discrepancies in the detection of IRF between the
investigators and the reading center was also seen
in the FLUID study and confirmed in an inde-
pendent cohort.?%23 These findings support the
implementation of quantitative markers and even
more preferred, an automated identification and
standardized quantification of macular fluid using
the entire OCT volume.

Fluid quantifications

Manual delineation of macular fluid

The precise assessment of every fluid pixel in an
entire OCT volume is a time-consuming task. It
might take up to 15 h for a single OCT volume, if
performed manually.8 It is therefore understand-
able that manual quantitative investigations are
limited in sample size. In an early quantitative
assessment of 14 eyes undergoing Ranibizumab
treatment, a significant reduction in SRF, PED,
and retinal volumes were noticeable 1 week after
the initial injection.?* One month after the initial
injection, SRF further decreased and remained
on a low lever after the second and third injec-
tions of a monthly loading dose comprising three
injections.?*

In an ancillary study to the EXCITE trial,?>
27 eyes were manually graded and macular fluid
quantified. After the first injections, the majority
of IRF was cleared from the retina. In the monthly
treatment cohort, IRF remained on a low level,
whereas IRF in the quarterly treatment group
showed considerable fluctuations.?6 A similar
trend for residual SRF was seen in the monthly
treatment cohort, whereas the quarterly treat-
ment cohort showed great SRF fluctuations and
more frequent re-occurring of SRF volumes.
Sub-RPE fluid never completely resolved, but
remained on lower levels in the more frequent
treatment arm.2% Keane et al. presented a study
comprising 122 eyes that were graded for the neu-
rosensory retina volume, SRF, PED, and subreti-
naltissue volume.2? Compared with photodynamic
therapy (PDT) using verteporfin, anti-VEGF
greatly reduced the neurosensory retina volume.
SRF reduction, on the other hand, was greater in
the PDT treatment arm, but also decreased under
anti-VEGF therapy.?”

Manual annotations in larger data sets are hard to
acquire in a reasonable amount of time.
Interreader agreement is good for SRF; however,
IRF might be missed, especially in scans without
abundant central IRF.?? The main limitation for
manual readings, however, is the constriction to
smaller data sets due to the enormous time con-
sumption when performing precise annotation.
To guarantee precise and repeatable measure-
ments in a feasible amount of time, automatic
segmentation of macular fluid has to be imple-
mented. The continuous progress of Al-algorithms
is an optimal accompaniment for the demands of
fluid quantifications.

Automated segmentation using

artificial intelligence

Various Al-based algorithms have been presented
to achieve a common goal: to measure macular
fluid in a precise manner that is comparable with
human error rates.?® Automated algorithms can
also be implemented by using graph-based meth-
0ds,? which were built for retinal layer segmenta-
tions for their early OCT applications.30:3!
Whereas humans show high sensitivity in detect-
ing macular fluid, automated algorithms achieve
higher specificity.3? Quantification of fluid adds
another dimension to detection in requiring the
identification of fluid for each voxel in an entire
OCT volume and rendering the individual voxels
to total fluid compartments. Using Al-algorithms,
real-time identification and measurement became
available (Figures 1 and 2).28 This led to re-
assessments of well-conducted randomized con-
trolled trials to (1) re-investigate and confirm the
original results using fluid quantifications and (2)
investigate fluid as a clinical parameter of disease
activity in more detail.

Fluid in nAMD follows specific topographic dis-
tributions. Whereas IRF and PED are usually
located throughout the fovea, IRF is much more
concentrated to the foveal center point. SRF, on
the other hand, is more evenly distributed across
the macular region with a high dominance in the
parafoveal inferior section.3* This gravitational
effect is also seen in other diseases that present
with SRF.35:36 An investigation of macular fluid in
nAMD, diabetic macular edema (DME), and
retinal vein occlusion (RVO) using data from
large clinical trials identified nAMD to exhibit
much less IRF compared with DME and RVO.37
In contrast, SRF was present in large amounts in
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Figure 1. Example of real-time quantification of macular fluid volumes
(SRF = blue; IRF = yellow) for a patient with neovascular age-related
macular degeneration following a treat-and-extend regimen using the
Vienna Fluid Monitor.3® The green lines mark the border of the central
millimeter. (a) Baseline; (b) Month 1; (c) Month 2; (d) after the loading dose
of 3 consecutive injections, the patient presents with a dry macula; (e and

f) IRF remained on low level with some residual IRF; (g) after a missed
visit, IRF volumes greatly increased; (h and i) after interval reduction, the
macular remained without fluid. The quantitative measurements are shown
in Figure 2.

nAMD; however, its topographic location was
mainly outside the foveal center and extended
throughout the entire macular region. Response

to anti-VEGF therapy in nAMD revealed a rapid
decline in both SRF and IRF with 90% to 98%
regression in each fluid compartment, respec-
tively, after the first injection.3” Over the first year
of treatment, over 99% of SRF was cleared from
the macula, whereas IRF declined approximately
93% compared with the baseline value.?” Resistant
fluid might be the result of two processes: (1)
Re-emerging of fluid in non-proactive treatments
(e.g. PRN) or due to missed or postponed visits in
a proactive treatment, or (2) residual and/or
resistant fluid which cannot be cleared from the
retina. The higher amount of resistant fluid in the
intraretinal compartment might be an indicator of
degenerative processes leading to cystoid appear-
ances on the OCT (Figure 3). The development
of outer retinal tubulations (ORT) might also be
mistaken for exudative fluid (Figure 4).3%:39 Since
their appearance is typically well distinguishable
from IRF, the differentiation of ORT and IRF
should be implemented in the training data of any
algorithm. ORT annotated as false positive IRF
might however influence the specificity of an
algorithm and the amount of resistant fluid might
be higher compared with expert gradings. This
fact may also be true for degenerative cystoid
spaces that do not respond anti-VEGF therapy.

The first injection particularly clears the retina
from exudative fluid in both subretinal and
intraretinal compartments. PED volume does not
respond to therapy the same as SRF or IRF. In
the HARBOR study, SRF and IRF volumes were
thoroughly resolved with a greater effect in the
monthly dosing arm. PED, on the other hand,
responds more reluctantly to anti-VEGF therapy
and may never completely resolve, even under an
intensive monthly treatment regimen.*® In com-
parison to a monthly treatment regimen with very
little amounts of fluid, a PRN regimen overall
shows higher amounts of fluid.

In contrast, the FLUID study used a proactive
T&E regimen.? However, in the experimental
arm SRF was tolerated to a certain degree (200 um
height of SRF in the foveal center). No significant
difference in best-corrected visual acuity (BCVA)
between the treatment arms was found after the
24-month follow-up period.?2 In a post hoc
Al-supported quantification of the FLUID study,
our group could not find a significant difference
in SRF or IRF volumes between the two treat-
ment arms.*! Furthermore, we also did not find a
significant difference in the proportions of eyes
with SRF or IRF, similar to the clinical
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investigators of the FLUID  study.?24!
Interestingly, when originally assessed by the cen-
tral reading center the proportion of eyes with
IRF differed between the treatment arms.?? This
difference between reading center and investiga-
tor assessment highlights the importance of pre-
cise and objective quantifications of retinal
biomarkers. In another post hoc analysis from the
FLUID study, our group investigated eyes with
residual SRF and visits in which the T&E interval
was extended, although SRF was still present.2
We were able to show a further increase in SRF
volumes without the recurrence of IRF. In these
visits with residual SRF and interval extension,
BCVA significantly declined to the following
visit.#2 This was, however, only measured as a
short-term outcome. It has previously been shown
that BCVA recovers with the resolution of SRF.40
Therefore, this short-term effect of increasing
SRF might be reversible in the longer term.

The amount of fluid significantly differs between
first- and second-treated eyes. In a small real-
world investigation, second-treated eyes had con-
siderably less retinal fluid volume compared with
first-treated eyes.*? In another large-scale investi-
gation, this was confirmed with larger volumes of
most retinal compartments resulting in a more
distinct impact on visual function.** Since patients
are regularly followed for the first eye, it is of no
surprise that second-treated eyes are diagnosed in
an earlier stage of exudative processes and are
treated at an earlier stage when the patient might
still be asymptomatic.4>4 Subsequently, the vis-
ual gain is less pronounced in second-treated eyes
with unchanging visual function over 3 years.4¢
For 5-year visual acuity results, second-treated
eyes have been described to have a worse outcome
than first-treated eyes, receive less injections, and
might therefore be prone to undertreatment.*?

However, final visual outcomes might not simply
depend on the amount of retinal fluid at baseline.
Fluctuations in retinal fluid volumes have been
associated with worse visual outcomes.*8
Especially in the quartile with highest fluctuations
of either SRF, IRF, or PED, each fluid compart-
ment fluctuation was respectively associated with
worse visual outcomes. For total fluid, a stepwise
worsening was seen for increasing fluid fluctua-
tions.*8 Similar findings were found when assess-
ing central retinal thickness (CRT) in nAMD.%°
CRT has been widely wused in studies
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Figure 2. Course of SRF (blue), IRF (yellow) within the central millimeter
and best-corrected visual acuity (orange) of the patient presented in Figure
1 using the Vienna Fluid Monitor.3® The patient was managed using a treat-
and-extend regimen and anti-VEGF was administered at each visit. The
increase of IRF after the sixth visit was caused by a missed visit and was
accompanied by a decline of visual acuity. After full resolution of macular
fluid, visual acuity was partly regained.

Figure 3. Degenerative cystoid fluid (red arrow) mimicking resistant
intraretinal fluid (IRF) before (a) and after (b) anti-VEGF treatment.

investigating anti-VEGF in nAMD. However,
due to the topographic distribution of retinal fluid
and the abundance of SRF in nAMD, CRT might
not be the most informative biomarker.1%-28
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Figure 4. Outer retinal tubulations (ORT - exemplary ORTs: green arrows)
imitating intraretinal fluid (IRF). A qualified reader is needed to distinguish
ORT from IRF based on the characteristic appearance of ORT.

Alternative indicators of macular fluid

Besides, SRF, IRF, and PED other retinal quan-
tifications were previously used. In times of time-
domain OCT devices, IRF was less distinguishable
throughout the OCT volume. Therefore, the vol-
ume of the neurosensory retina was introduced as
a separate fluid compartment and acted as a sur-
rogate for the swelling of the retina during
intraretinal exudation.’® At the same time, SRF
and PED were already introduced as their own
fluid compartments. Further investigations on
the neurosensory retinal volume revealed decreas-
ing volumes under anti-VEGF therapy with a
more pronounced effect of bevacizumab com-
pared with photodynamic therapy or pegap-
tanib.?” Similar results were found for SRF when
comparing bevacizumab with photodynamic
therapy or pegaptanib.2? After switching from a
suboptimal response to bevacizumab or ranibi-
zumab to aflibercept a significant decrease in neu-
rosensory retina volume was found with similar
results for SRF and PED together with a signifi-
cant increase in BCVA.5!

A simple way to estimate the amount of exuda-
tion in the retina is the measurement of central
retinal thickness (CRT).52 CRT became the most
frequent way to measure structural outcomes in
clinical studies and was available using the radial
scans from time-domain OCT imaging.28
Measurement of CRT can be extracted manually,
but is often derived from automated layer seg-
mentation using the internal limiting membrane
as the inner border. There are some controver-
sies, which OCT layer to use as the outer border:
either Bruch’s membrane to include PED in the
CRT measurement, or the RPE outer border to
exclude PED.328 Due to the topographic distri-
bution of macular fluid in nAMD,3* CRT is
mainly impacted by IRF but, depending on the

definition of CRT, also by PED. The main exu-
dative volume of pathological fluid in nAMD,
however, is SRF and PED.%° Nonetheless, CRT
has been used as the main morphological treat-
ment parameter in various studies.’?3%* CRT
might therefore not be the most informative
parameter to measure disease activity. Fluid vol-
umes, on the other hand, can now be assessed
and correlated to the excessive amount of
VEGF.513 In clinical evaluation, CRT does not
correlate well with visual acuity.>>-5¢ Fluid quanti-
fication might therefore be preferable when decid-
ing on disease activity and re-treatments in
nAMD.

More than fluid? OCT markers

important for macular function

Clinical markers might be quickly assessed by a
retinal expert. An overview of the presence of
SRF, IRF, or PED can be quickly performed,
whereas manual quantification is unfeasible in
clinical routine.8:57 However, patient satisfaction
and functional outcomes are not only based on the
presence of fluid. The amount of fluid in the cen-
tral millimeter is highly correlated with visual
function,?840 but subclinical markers might be as
important as exudative fluid. Subretinal hyperre-
flective material (SHRM) can be quantified using
high-resolution OCT imaging.’® During anti-
VEGF therapy, SHRM volume decreases and
change of visual acuity is associated with the
decrease of SHRM volumes.>*®° On the other
hand, fibrosis as a result of retinal remodeling pro-
cesses might not respond to anti-VEGF ther-
apy.>8:61 Fibrosis is furthermore associated with
worse visual outcomes and overlaying photorecep-
tor degeneration. Fibrosis might therefore be as
important as the development of macular atrophy
as disease progresses, with photoreceptor degen-
eration as the common cause for vision loss.5? It is
therefore of great necessity to distinguish between
SHRM and fibrosis, and combining both markers
might be inadequate while sufficient OCT image
resolution is present.27-50:63 Higher axial resolution
of novel OCT devices might also allow the quan-
tification of photoreceptor integrity directly.64
During anti-VEGF therapy, a morphological
recovery of the foveal ellipsoid zone can be identi-
fied. Furthermore, ellipsoid zone integrity is asso-
ciated with visual acuity.®* Similar to pathological
fluid quantifications, manual segmentation of
photoreceptor layers is not feasible in a clinical
setting. Al-algorithms for either the quantification
of photoreceptor loss or preferably subclinical
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photoreceptor thinning might become important
tools for the evaluation of treatment effects in vari-
ous macular diseases.62:65,66

Discussion

Progress in computational power and imaging
techniques comes with an overwhelming amount of
information. A retinal expert or a general ophthal-
mologist, trained to evaluate disease-specific mark-
ers biomicroscopically, might be flooded with
additional information provided by the new sys-
tems. Especially in times of rising numbers of intra-
vitreal injections,®” or during the COVID-19
pandemic,%® a retinal outpatient clinic must strive
for the best of care for the individual patient.
Telemedicine and real-time evaluation of patients
have therefore become even more important.5%70
The application of Al in retinal clinics has shown
promising results in research and post hoc assess-
ments of randomized controlled trials.#? Solid evi-
dence for the benefits an implementation of Al in
the prospective management of patients in ophthal-
mology can bring, however, is still missing. This is
because there is currently no Food and Drug
Administration (FDA)-approved Al-algorithm
available for fluid quantifications on OCT scans.
Clinical trials are ongoing to evaluate the use of
Al-supported fluid quantification in an outpatient
clinic setting (NCT04662944, NCT05093374),
but results are not yet available.

Reading centers might be useful for centralized
assessments of OCT scans. However, strong dis-
crepancies can be found when the same OCT vol-
ume is assessed by different qualified readers or
retinal experts.”22 These discrepancies exist for
detecting the presence of fluid or a specific com-
partment of fluid. The discrepancies between
readers and experts might be tremendously higher
when total macular fluid is assessed and expert
opinion might differ when annotating total vol-
ume scans.’” Especially, IRF when present in
only small amounts might be missed by the
human investigator.” Nonetheless, IRF is associ-
ated with worse visual outcomes, whereas the
decision to treat SRF in the long term is still not
fully solved. There might be no exact conclusion,
when macular fluid is only evaluated in a vague
manner. It is therefore imperative to find a precise
biomarker-focused approach when evaluating
macular fluid during therapy. Artificial intelli-
gence was established as a method to quantify
macular fluid and support expert decisions by
providing a repeatable output.?® Although error

rates are still present when using an Al-algorithm,
they have been shown to be comparable with
human decisions.”’72 This is understandable, as
the AI will provide an output based on the train-
ing data and the labels given by a human grader.®
When Al diagnoses were compared with those of
retinal specialists and optometrists on OCT
images alone, the AI outperformed half of the
experts and all of the optometrists. Only with
additional information, not available to the Al,
were the experts and some of the optometrists
able to perform on the same level.”! The advan-
tage of Al lies therefore in the time saved to per-
form such a task with the same efficiency and
preciseness over multiple times. Furthermore,
Al-algorithms might become able to annotate
multiple biomarkers at the same time to put them
together to perform an individual-based predic-
tion of disease onset and progression.”?7¢ These
superhuman tasks are already unachievable and
new treatment regimens were developed to
decrease the burden on clinicians.%1875

Intravitreal administration of anti-VEGF has been
constantly rising.” Novel therapies for treating
non-neovascular AMD might be approved in the
following years,’®78 which would tremendously
increase the number of treatments given by the
clinical staff. Retinal experts need to efficiently
plan their routine and support might be provided
by automated quantification of OCT biomarkers.
The first hurdles were already overcome by imple-
menting Al-based quantification in a research set-
ting and getting approval by the FDA for screening
tools for diabetic retinopathy.”’® Further steps on
this path will follow and ophthalmologists need to
be mindful of them to provide adequate care for
the growing amount of patients with retinal condi-
tions. As OCT devices are capable of segmenting
retinal layers and some are able to provide maps of
drusen or different features,®® future software
updates might include the quantification of retinal
fluid for neovascular AMD, diabetic macular
edema, or retinal vein occlusion. Further research
is needed to evaluate such algorithms in a pro-
spective manner for real-world patient care.

Conclusion

Quantitative assessment of macular fluid in
nAMD provided novel knowledge on the impact
of fluid on visual outcomes. Artificial intelligence
is well matched to overcome the hurdle of time-
consuming annotations for the use of quantitative
fluid measurements in the real world. Further
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research has to take other biomarkers into
account, which also limit the visual outcome of
patients. The algorithms’ capability to quantify
macular fluid allows the physician to investigate
the development of macular fibrosis and/or macu-
lar atrophy and might give the ophthalmologist a
unique opportunity to improve patient care on an
individual level. Prospective studies are needed to
evaluate Al-algorithms in the real word.
Continuous innovation will drive the field of oph-
thalmology, novel treatments might be approved
for currently not-treatable diseases, and support
is urgently needed to provide excellent and objec-
tive treatment to our patients in the years to come.
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