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ABSTRACT

Introduction: The aim of this study was to
describe the management of neovascular age-
related macular degeneration (nAMD) in French
patients between 2008 and 2018.
Methods: This was a retrospective longitudinal
cohort study using exhaustive nationwide
health records from the French National Health
Information database. Enrollment criteria were
adults aged C 50 years, nAMD diagnosis, or
reimbursement for nAMD treatments (anti-

vascular epithelial growth factor [VEGF] injec-
tion or dynamic phototherapy with verte-
porfin). Exclusion criteria were high myopia,
diagnosis of other retinal diseases, and treat-
ments for other macular diseases (dexametha-
sone implant, laser). Main outcome measures
were consumption of medical care and nAMD
treatments per calendar year and number of
years of follow-up.
Results: Between 2008 and 2018, we identified
342,961 patients who have been treated for
nAMD. Median duration of ophthalmological
follow-up exceeded 7 years (90 months). The
median annual number of ophthalmology
consultations decreased from nine visits in year
1 after treatment initiation to four visits from
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Bordeaux, Bordeaux, France

Ophthalmol Ther (2023) 12:2687–2701

https://doi.org/10.1007/s40123-023-00772-3

http://orcid.org/0000-0003-4298-328X
https://doi.org/10.1007/s40123-023-00772-3
https://doi.org/10.1007/s40123-023-00772-3
https://doi.org/10.1007/s40123-023-00772-3
https://doi.org/10.1007/s40123-023-00772-3
http://crossmark.crossref.org/dialog/?doi=10.1007/s40123-023-00772-3&amp;domain=pdf
https://doi.org/10.1007/s40123-023-00772-3


year 7 onwards. The median duration of nAMD
treatment was 10.1 months for all patients, with
48.5% of patients undergoing treatment for \
1 year. Only 24.4% of patients had maintained
treatment at year 11. Patients remaining under
treatment had a median of four anti-VEGF
treatments per year throughout the 10-year
study period. Ranibizumab was the more com-
mon first-line treatment (67.5% of patients)
compared to aflibercept (32.4%). About 20% of
patients who initiated treatment switched
treatment at least once.
Conclusions: LANDSCAPE provides exhaustive
nationwide data on the real-world management
of nAMD in France over a 10-year period. Fur-
ther investigation into short treatment duration
is required, especially in terms of understanding
its relation to visual outcomes.

Keywords: Neovascular age-related macular
degeneration; Système National des Données
de Santé; Anti-VEGF; Real-world management

Key Summary Points

Why carry out this study?

Little is known of the management of
neovascular age-related macular
degeneration (nAMD) in the real world.

We extracted exhaustive nationwide data
on the real-world management of nAMD
in the entire French population over a
10-year period from the French National
Health Information database.

What was learned from the study?

The results showed that nAMD treatment
duration in the real world was short
(median 10 months) despite a median
ophthalmological follow-up of 7 years and
that the percentage of patients
maintaining treatment decreased by one-
half in follow-up year 2 to 49.6%.

The short treatment duration was a
surprising result and needs further
investigation, especially in terms of how
short treatment duration is linked to
visual outcomes.

INTRODUCTION

Neovascular age-related macular degeneration
(nAMD) is a leading cause of visual impairment
and blindness in people aged[50 years [1]. In a
previous LANDSCAPE study, we estimated the
incidence and prevalence of nAMD to be 0.15%
and 1.06%, respectively, in the French popula-
tion aged C 50 years in 2018 [2].

Vascular endothelial growth factor inhibitor/
antagonist (anti-VEGF) medications have
transformed the care of nAMD, significantly
reducing visual impairment [3, 4]. In France,
common anti-VEGF medications used for
treating nAM include ranibizumab, available
since 2007, aflibercept, available since 2012,
and bevacizumab, recommended for off-label
use in 2015. Real-world evidence shows that
patients are often treated less frequently with
anti-VEGFs than recommended in the respec-
tive Summaries of Product Characteristics [5]
and in the randomized clinical trials (RCTs)
leading to marketing authorization. These real-
world studies also suggest that visual acuity
improvements in the real-world setting are
inferior to those achieved in the RCTs. It is
therefore important to better understand the
management of nAMD and anti-VEGF use in
real-world settings.

The aim of the present study was to describe
nAMD management before and after the initi-
ation of treatment for nAMD, using exhaustive
nationwide population data from health insur-
ance claims for the French population between
2008 and 2018.

METHODS

Study Design and Data Sources

This was a retrospective longitudinal popula-
tion study based on data extracted from the
French National Health Insurance Database
(Système National des Données de Santé;
SNDS), which contains comprehensive patient-
level data for all individuals in France covered
by national health insurance. The SNDS covers
99% of the French population from the time of
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birth or immigration to France, up to the time
of to death or emigration from France [6].

Data in the SNDS are pseudonymized and
contain individual-level data on demographics
(age, sex, area of residence, date of birth),
reimbursed drugs (dispensation date and num-
ber of units), long-term chronic disease diag-
nosis, dates and descriptions of paramedical
interventions, procedures and laboratory tests,
private and public hospitalizations (admission
date, duration, main and associated diagnoses,
medical consultations etc.), and date and cause
of death. Coding, data dictionaries, and data
quality control have been described in detail
elsewhere [7, 8]. The SNDS only includes data
by patient and thus does not distinguish
between eyes of a given patient.

The LANDSCAPE study was approved by the
relevant French agencies for data protection
and health data (the Commission Nationale de
l’Informatique et des Libertés [CNIL] and the
INDS [Institut National des Données de Santé]).
Ethical approval was not required for this
observational study, in line with French regu-
lations. Studies using anonymous SNDS data do
not require individual informed consent from
patients in the database. This study was con-
ducted according to the Declaration of Helsinki
and adhered to all relevant regulations in
France.

Identification of nAMD Patients

The nAMD patients in the SNDS were identified
as described previously [2]. Briefly, we used the
following criteria to identify nAMD patients: age
[ 50 years of age, covered by French national
health insurance, and at least one anti-VEGF
treatment reimbursed for nAMD (bevacizumab,
pegaptanib, ranibizumab, aflibercept) adminis-
trated by intravitreal (IVT) injection between
2008 and 2018. Exclusion criteria were: other
ocular diseases (including those treated with
anti-VEGFs for other diseases, such as diabetic
macular edema and retinal vein occlusion),
severe myopia (reimbursement for high correc-
tive refractive glasses in previous years), retinal
disease other than AMD (International Classifi-
cation of Diseases, Tenth Revision [ICD-10]

codes H30-H36: e.g., diabetic retinopathy) or
treatments for other macular diseases (dexam-
ethasone implant, macular laser, or panretinal
photocoagulation), or resident in the French
overseas region Mayotte (because of incomplete
SNDS data).

However, even if exclusion criteria were
present, nAMD was confirmed if a patient had
at least one hospital stay or long-term disease
with an ICD-10 diagnosis of AMD (ICD code
H35.3) or if they were treated by phototherapy
with verteporfin.

The treatment initiation date was defined as
the first IVT anti-VEGF dispensing date or the
date of laser photocoagulation. Patients were
followed until they finished consuming
healthcare or having treatment, or the patient
died or emigrated (thus exiting the SNDS
database).

Variables

Comorbidities were described for newly treated
patients in 2018 and were identified via hospi-
talization records (for cataract surgery) and dis-
pensation of topical treatments (for dry eye,
hypertension, glaucoma, and other ocular
comorbidities). Non-ocular comorbidities and
other long-term diseases were identified by
treatments and ICD codes from hospitalization
and included: high blood pressure (treated by
antihypertensive drugs), diabetes (identified
using a validated algorithm [9]), myocardial
infarction, congestive heart failure, stroke,
dementia, kidney disease, and cancer without
metastasis.

Medical consumption and treatments were
analyzed for the period prior to anti-VEGF
treatment initiation (90 days before) and then
for up to 10 years following treatment initiation
(years 1 to 11). We analyzed data for each
treatment year, and until the end of consump-
tion of healthcare (regardless of treatment type)
or the patient exited the SNDS database (due to
death or emigration).

We analyzed consumption of medical care
provided by ophthalmologists, general practi-
tioners, orthoptists, and other specialists. Data
from ophthalmological imaging examinations
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were analyzed in terms of diagnosis and moni-
toring, including optical coherence tomogra-
phy (OCT), fluorescein angiography, and
indocyanine green angiography.

Ophthalmological follow-up was defined by
any reimbursed care or medical action that the
patient received from an ophthalmologist, so as
to account for the variety of reimbursement
claims arising from a visit. These included
consultations, ocular imaging or treatment (IVT
injection, laser procedure, among others). Of
note, the SNDS database does not distinguish
‘‘classic’’ OCT from OCT-angiography.

Statistical Analyses

Quantitative variables were described using the
mean, standard deviation (SD), median, quar-
tiles, and minimum and maximum. Categorical
variables were described using counts and per-
centages. Patient characteristics (age, sex,
comorbidities) were summarized descriptively.

Ophthalmological follow-up consultations
(defined as a consultation, image, or medical
action) are presented by number and frequency.
We calculated the time from the last ophthal-
mologist consultation to the initiation of anti-
VEGF treatment (excluding patients who had
their first anti-VEGF treatment on the same day
as their diagnosis) We also calculated the time
between anti-VEGF intravitreal injections.

A Kaplan–Meier survival analysis was per-
formed to assess the duration of ophthalmo-
logic follow-up over the study period (this
analysis was not affected even if there was a
change in the treating ophthalmologist since
the SNDS still captured information on oph-
thalmologist consultations). The duration of
ophthalmologic follow-up was calculated as the
time (date) from anti-VEGF treatment initiation
to the stop date of ophthalmologic follow-up
(defined as a gap of[ 12 months without an
ophthalmologist visit). Patients without oph-
thalmologic follow-up were removed from the
study (censured) at the date of end of their fol-
low-up in the study (date of death, date of end
of study or gap of[ 12 months without
healthcare consumption).

A Kaplan–Meier survival analysis was also
performed to assess treatment duration for
patients initiating a treatment from 2008 to
2017. A similar analysis performed to assess
duration of first-line anti-VEGF treatment was
limited to patients initiating a treatment from
2014 to 2017 (since aflibercept was reimbursed
for nAMD from October 2013 onwards). The
treatment switch was analyzed for these
patients and visualized with a sunburst
diagram.

SAS Enterprise Guide� version 7.1 (SAS
Institute, Cary, NC, USA) was used for all
analyses.

RESULTS

Patient Characteristics

A total of 342,961 patients with nAMD who
were treated between 2008 and 2018 were
identified in the SNDS database. The mean (SD)
age of newly treated nAMD patients was 78.8
(8.1) years in 2008, increasing to 81.2 (7.9) years
in 2018. About two thirds of newly treated
nAMD patients were female (67.5% in 2008,
64.1% in 2018) (Table 1). Comorbid hyperten-
sion was reported for 69.5% of patients, and
almost 10% had cardiovascular or neurovascu-
lar comorbidities (Table 1).

Care Prior to Treatment Initiation

In the 3 months prior to initiation of nAMD
treatment, 90.4% of patients with nAMD con-
sulted an ophthalmologist at least once, 82%
consulted a general practitioner, and 4.5%
consulted an orthoptist.

The percentage of patients with at least one
consultation with an ophthalmologist in the
pre-treatment period increased over time across
the 10-year study period, from 87.0% in 2008 to
95.0% in 2018 (Fig. 1). The median (interquar-
tile range [IQR]) number of days between initi-
ation of anti-VEGF treatment and the previous
ophthalmology consultation decreased over
time across the study, from 10.0 (5.0–20.0) days
in 2008 to 7.0 (4.0–14.0) days in 2018 (Fig. 1).
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Regarding imaging in the 3 months prior to
treatment initiation, the percentage of patients
who had OCT imaging during this period
increased from 59% in 2008 to 87% in 2018.
Conversely, the percentage of patients who had
angiography decreased over the same period,
being lower for both fluorescein angiography
(decreasing from 54% in 2008 to 23% in 2018)
and indocyanine green angiography (decreasing
from 16% in 2008 to 9% in 2018).

Care Following Treatment Initiation

In the year following the initiation of treatment
for nAMD, nearly all (98.1%) patients had
ophthalmological follow-up (any consultation,
ocular imagining, or medical action). However,
this percentage declined steadily in the follow-
ing years. In year 11 following treatment initi-
ation, only 57% of patients still alive had at
least one ophthalmological follow-up consul-
tation. For those patients continuing to be fol-
lowed-up by an ophthalmologist, the median
annual number of ophthalmological follow-up
consultations also decreased over the 10-year
study period, from nine consultations in year 1
to four consultations from year 7 onwards
(Fig. 2). The median duration of ophthalmo-
logical follow-up exceeded 7 years (90 months)
(Fig. 3).

The percentage of patients who had an
angiography examination declined with
increasing number of years following treatment
initiation for both fluorescein angiography
(from 20% to 3%) and indocyanine green
angiography (from 6% to\1%). The mean
number of OCT and angiography examinations
remained generally stable from year to year
during the study period (Table 2).

Anti Vascular Endothelial Growth Factor
Treatment

In the year immediately followinmg anti-VEGF
treatment initiation, nearly all patients were re-
treated with anti-VEGFs (99.2%) (Fig. 4); 0.8%
had photodynamic therapy. The percentage of
patients receiving at least one anti-VEGF treat-
ment decreased by 50% from year 1 to year 2,

then declined gradually but steadily to 24.4% in
year 11.

Survival analysis showed the median treat-
ment duration of anti-VEGF treatment to be
10.1 months (95% confidence interval 10–10.2),
with 48.5% of patients having a treatment
duration of\ 1 year (Fig. 3).

The median (IQR) number of anti-VEGF
injections in patients still under treatment was
four (3–7) during the first year of treatment. In
subsequent treatment years, the median
remained at around four anti-VEGF injections
per year across the 10-year study period.

The median (IQR) time between injections in
year 1 after treatment initiation was 44.6
(32.5–63.0) days. In subsequent years, this
lengthened to a median of approximately
2 months (between 56 and 58 days).

Over the 10-year study period, a few hundred
patients were treated with bevacizumab via an
early access program (0% when expressed as a
percentage of the nAMD population in France
during the 10-year study period). Similarly,
pegaptanib sodium was administered for
around 2300 patients (0.7%) between 2008 and
2013, when reimbursement was discontinued.

Treatment Switch

Treatment switch was investigated for the
141,305 patients with nAMD starting ranibizu-
mab or aflibercept treatment between 2014 and
2017, the period when both anti-VEGFs became
commercially available in France for nAMD
treatment. Other treatments, such as beva-
cizumab, was not included in the analysis of
treatment switch due to the vanishingly small
percentage of nAMD patients who received
those treatment options.

For these patients, first-line treatment was
more commonly with ranibizumab (67.5% of
patients) than with aflibercept (32.4%). The
median (IQR) treatment duration of the first-
line anti-VEGF therapy was longer for afliber-
cept (8.7 [8.5–9] months) than for ranibizumab
(6.2 [6.2–6.3] months).

About 20% of patients switched anti-VEGF
treatment at least once (Fig. 5). Of the patients
on first-line ranibizumab, 22% switched to
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aflibercept, of whom 33% switched back to
ranibizumab. Of the patients on first-line
aflibercept, 21% switched to ranibizumab, of
whom 43% switched back to aflibercept (Fig. 5).

Other Treatments

Over the 10-year study period, 3.7% of nAMD
patients were treated at least once by macular

laser and 6.4% by photodynamic therapy. Use
of these therapies decreased year on year
between 2008 and 2018 (Electronic Supple-
mentary Material Table 1).

DISCUSSION

We used exhaustive nationwide data from the
French National Health Insurance Database

Table 1 Demographics and characteristics of patients newly treated for neovascular age-related macular degeneration in
2018

Patient demographics and clinical characteristics Values in 2018 (N = 38,852 patients)

Sex, n (%)

Male 13,960 (35.9%)

Female 24,892 (64.1%)

Age, years

Mean (SD) 81.2 (7.9)

Median (IQR) 82.0 (76.0–87.0)

Range 50.0–106.0

Ocular comorbidities, n (%)

Cataract surgerya 18,494 (47.6%)

Treated dry eye diseaseb 11,783 (30.3%)

Treated ocular hypertensionb, c 6714 (17.3%)

Non-ocular comorbidities (data for 2018 only), n (%)

Hypertensiond 26,986 (69.5%)

Diabetes 4954 (12.8%)

Myocardial infarction 3519 (9.1%)

Congestive heart failure 4022 (10.4%)

Stroke 4444 (11.4%)

Dementia 1512 (3.9%)

Renal disease 2757 (7.1%)

Non-metastatic cancer 7925 (20.4%)

IQR Interquartile range, SD standard deviation
aCataract surgery reported from 2008 to 2018
bTreated in 2018
cIncluding glaucoma
dPatients treated with antihypertensives
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Fig. 1 Ophthalmology consultations in the 3 months
prior to initiation of treatment with anti-vascular epithelial
growth factor. The left axis presents the percentage of
patients who had at least one consultation with an
ophthalmologist (defined as a consultation, ocular image or

medical/treatment act) in the 30 days prior to initiation of
treatment for neovascular age-related vascular degenera-
tion. The right axis presents the median (IQR) number of
ophthalmological consultations per patient in the 30 days
prior to treatment initiation. IQR Interquartile range

Fig. 2 Ophthalmological follow-up consultations follow-
ing initiation of treatment with anti-vascular epithelial
growth factor. The left axis presents the percentage of
patients who had at least one ophthalmological consulta-
tion (defined as a consultation, ocular image, or medical/
treatment activity) in years 1 to 10 following initiation of

treatment for neovascular age-related vascular degenera-
tion. The right axis presents the median number of
ophthalmological consultations per patient in the 10 years
(Year 1 to Year 11) following treatment initiation. VEGF
Vascular epithelial growth factor
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(SNDS) to describe nAMD management prior to
and following initiation of nAMD treatment
(anti-VEGF or dynamic phototherapy) for the
342,961 patients with nAMD who had been
previously identified in the French population
between 2008 and 2018 [2]. Our results revealed
a short duration of treatment for nAMD (me-
dian 10 months) despite a median ophthalmo-
logical follow-up period of 7 years. The
percentage of treated patients decreased by 50%
in year 2 to 49.6%. The most common first-line
treatment was ranibizumab (67.5% of patients),
and about 20% of all patients switched treat-
ment at least once.

In the 90 days prior to the initiation of
nAMD treatment, most patients consulted an
ophthalmologist (90.4%) or a general practi-
tioner (82%). It is possible that some of the
remaining 9.6% of patients may have initiated
anti-VEGF treatment on the same day as
receiving the nAMD diagnosis, which can hap-
pen in larger hospital-based clinics. The time
from treatment initiation and the previous
ophthalmology consultation (as a proxy of
nAMD diagnosis) accelerated from a median of
10 days to a median of 7 days across the 10-year
study period. This change could be due to
increased confidence in the treatment and to

treatment recommendations to start anti-VEGF
therapy within 10 days of nAMD diagnosis [10].
We do not know why 25% of nAMD patients in
LANDSCAPE started anti-VEGF treat-
ment C 15 days after the previous ophthalmol-
ogy consultation. Efforts should be made to
understand and address any issues related to
this phenomenon.

OCT examinations became progressively
more frequent as diagnostic modality up to
2018, while fluoresceine angiography became
less frequent, reflecting changing practices,
availability of new OCT-A technology, and
changing preferences for noninvasive vascular
examination. Indocyanine angiography was
still performed for approximately 9% of the
patients in the study, probably for patients
needing confirmation of the presence of polyps
or for differential diagnosis (vs. central serous
chorioretinopathy) [11, 12].

After the initiation of nAMD-specific treat-
ment, patients were initially well monitored. In
the year immediately following the initiation of
nAMD treatment, 98% of patients consulted an
ophthalmologist (median of 9 consultations);
this decreased over across the years of the study
to 57% of patients consulting an ophthalmol-
ogist in year 11 (median of 4 consultations).
Other real-world studies have also shown oph-
thalmological follow-up to decrease over time.
The changing number of ophthalmological
consultations could also be influenced by the
evolution of treatment regimens from pro-re-
nata (PRN) in 2012 to treat-and-extend (T&E) by
2018 [13]. Median ophthalmological follow-up
was 7 years; the reasons for follow-up of \
7 years are unknown. A 2015 French study on
adherence found that 57% of patients were lost
to follow-up 5 years after the initiation of rani-
bizumab treatment, with the main reasons for
discontinuing follow-up reported as distance
from home to hospital (51.7% of patients), a
feeling of doubtful benefits of treatment
(34.5%), and the high burden of follow-up
(24.1%) [14].

The percentage of patients receiving anti-
VEGFs decreased by 50% over the study period,
from 99.2% in year 1 to 49.6% in year 2, then
declined further in years 3–11. Treated patients
had a median of four injections each year,

Fig. 3 Survival analysis of ophthalmological follow-up and
anti-VEGF treatment over the 10-year study period.
Ophthalmological follow-up was defined as a consultation,
ocular image, or medical/treatment activity in order to
account for the variety in reimbursement claims arising
from a visit to the ophthalmologist. Treatment duration
with any anti-VEGF is presented, along with treatment
duration on the first-line anti-VEGF, before treatment
switch
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including year 1. Evidence from real-world and
population-based studies also show the trend of
declining number of treatments after the first
year. A 2016 meta-analysis of real-world studies
found that patients had a mean of 6.3 injections
and 8.4 visits in year 1, declining to 4.4 injec-
tions and 7.7 visits in year 2 [15]. In the 5-year
real-world multinational Luminous study, the
approximately 6000 patients had a mean num-
ber of 5.4 ranibizumab injections and 8.3 visits
in year 1 [5]. A recent French study also using
SNDS data for all patients using anti-VEGFs
(including those with AMD, diabetic macular
edema, retinal vein occlusion, among others)
reported a mean of 4.8 injections and 6.5 visits
in year 1, then 2.2 injections and 4.6 visits in
year 2 [16]. However, a recent South Korean
study observed an increase in the number of
patients receiving long-term ([24 months)
active treatment over the period 2014–2018,
possibly suggesting that the number of patients
without complete loss of vision is increasing
thanks to the long-term, gradual changes in the
method of anti-VEGF treatment [17].

We found the median duration of anti-VEGF
treatment of 10.1 months to be short. Treat-
ment duration was \ 1 year for 48.5% of

patients, despite a median ophthalmological
follow-up of 7 years. Since the SNDS does not
include clinical data or reasons for treatment
stop, we were unable to identify the reasons for
the treatment stop. Other real-world studies
have previously reported short treatment dura-
tions, with 22–29% of patients stopping treat-
ment within 1 year of initiation [18, 19], and
30.4% stopping treatment between 24 and
60 months after treatment initiation [20].
Treatment discontinuation could be due to the
high treatment burden, treatment success or
failure, or patient/ophthalmologist decision.
Tolerability and side effects are also a barrier to
anti-VEGF adherence, as reported by patients
and family caregivers in a recent multinational
qualitative study investigating adherence [21].
Given the universal and comprehensive
healthcare system in France, it is unlikely that
economic barriers or restricted access to
healthcare underlies nAMD under-treatment.
The shift to proactive T&E treatment in France
over the study period could account for the low
number of injections per year; however, the low
median of four injections per year, especially in
year 1, remains surprising. It is possible that the
earlier years in our study period included some

Fig. 4 Treatment with anti-VEGF over the 10-year study
period. The left axis presents the percentage of patients
receiving at least one administration of an anti-VEGF in
years 1 to 11 following treatment initiation for neovascular

age-related macular degeneration. The right axis presents
the median (IQR) number of anti-VEGF administrations
to patients in years 1 to 11 following treatment initiation
for patients still under treatment
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newly treated nAMD patients with advanced
disease and therefore a limited potential for
visual improvements. This factor could partly
explain some under-treatment, despite the first
anti-VEGFs becoming available in France in
2007.

Our results suggest that nAMD patients in
the real-world setting were dosed less frequently
than those in the RCTs whose results supported
anti-VEGF approvals, and less frequently than
recommended in treatment guidelines, simi-
larly to the results of other real-world studies
showing under-treatment [5, 15, 16, 22, 23]. A
growing body of real-world evidence suggesting
lower visual outcomes in real-world practice was
recently confirmed by a large meta-analysis of
109,666 eyes, confirming that visual gains were
statistically greater in RCTs for anti-VEGFs than

in real-life clinical practice [23]. This meta-
analysis also reported relatively better visual
gains with proactive treatment regimens
(monthly or T&E) and with more frequent
injections [23]. Therefore, our findings of short
treatment duration and a low median number
of injections per year could mean that French
nAMD patients have suboptimal visual
outcomes.

In LANDSCAPE, ranibizumab was the more
common first-line treatment (67.5% of patients)
compared with aflibercept (32.4%) from 2014 to
2017 (this timeframe was chosen since afliber-
cept only became available in France in 2014).
We found that around 20% of patients who
initiated anti-VEGF treatment switched to
another anti-VEGF treatment after a median of
8.7 months on first-line aflibercept, or after a

Fig. 5 Treatment switch between ranibizumab and
aflibercept for patients initiating treatment between 2014
and 2017. The inner circle represents first-line therapy
(ranibizumab in blue and aflibercept in orange). The

middle circle presents the patients who switched treatment
to a second-line therapy. The outer circle presents patients
who switched back to their original first-line therapy
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median of 6.2 months on first-line ranibizumab.
The longer first-line treatment duration with
aflibercept may be due to the potentially less
burdensome treatment regimen with aflibercept
(every 2 months) [13]. The phenomenon of
treatment switch has been well documented in
nAMD patients. A French study using SNDS
data found similar rates of anti-VEGF treatment
switch, albeit after a longer mean (± SD) first-
line therapy duration (13.8 ± 11.0 months)
[16]. Other real-world studies have reported
rates of nAMD treatment switch of 9.5% [5],
13.5% after a mean of around 4 months [24], up
to rates of 59% by 36 months after treatment
start [25]. A caveat to consider when using SNDS
data to assess treatment switch is that it is not
possible to know whether the second drug is a
switched treatment for the first eye or a newly
initiated treatment for the second eye, or to
know the reasons for treatment switch. Results
from other studies suggest that treatment
switch arises due to a suboptimal response with
the first-line therapy [26, 27].

Other treatments used for a minority
(\10%) of nAMD patients, such as macular
laser, photodynamic therapy, bevacizumab, and
pegaptanib sodium injection, declined
throughout the study period as they were
replaced by newer anti-VEGFs or as marketing
of a drug ceased.

The strengths and weaknesses of the LAND-
SCAPE study were mainly associated with the
SNDS data source. The SNDS health claims
database covers around 99% of French residents
due to the universal healthcare system in France
and the comprehensive reimbursement of
medical care. Therefore, the granular data in the
SNDS allows large longitudinal population-level
studies with high statistical power, no risk of
selection bias, and a low rate of attrition.
However, there are limitations to using SNDS
data. The SNDS records healthcare consump-
tion by patient, without distinguishing between
eyes. Therefore, we do not know if nAMD
patients received unilateral or bilateral anti-
VEGF treatment. Neither do we know the
treatment regimen used, be it PRN or T&E;
knowledge of the treatment regimen is relevant
since there was a move towards T&E during the
study period. SNDS data are thought to be

incomplete for fundus photography since oph-
thalmologists often include the examination in
consultation fees. The SNDS does not contain
clinical data on disease diagnosis, progression or
management of disease, or clinical response to
treatments as visual acuity or anatomic param-
eters. Such data would have given a more
complete picture about why treatments were
started, stopped, or switched. Lastly, our results
may not be representative of other countries.
This is especially relevant since the compre-
hensive reimbursement of healthcare in France
removes economic barriers to treatment.

CONCLUSIONS

In conclusion, the LANDSCAPE study described
real-world management of nAMD in the entire
French population between 2008 and 2018 [2].
Our exhaustive study lends considerable weight
to the growing consensus that patients with
nAMD are not treated for a sufficiently long
period, despite continued ophthalmological
monitoring. Although our massive health
claims-based study is limited by lack of clinical
data, particularly on visual outcomes, it identi-
fies an important evidence gap to be addressed
by future studies with access to clinical data,
namely, exploration of the reasons for short
treatment durations and optimization of treat-
ment strategies and visual outcomes. The pre-
sent results emphasize the discrepancy between
the need to avoid under-treatment of nAMD
and the management of nAMD in the real-life
setting.
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