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ABSTRACT

Introduction: AZURE was a 76-week, random-
ized, open-label, parallel-group, phase IIIb
noninferiority study comparing the efficacy and
safety of intravitreal aflibercept (IVT-AFL) in a
treat-and-extend (T&E) regimen with fixed
dosing in patients with neovascular age-related

macular degeneration (nAMD) previously
receiving IVT-AFL for C 1 year.
Methods: Patients were aged C 51 years and
had completed C 1 year of IVT-AFL treatment
prior to enrollment (IVT-AFL once per month
[– 1 or ? 2 weeks] for 3 months followed by
IVT-AFL every 2 months [6–12 weeks]). Patients
were randomly assigned (1:1) to receive IVT-AFL
2 mg in either a T&E (minimum treatment
interval of 8 weeks with no upper limit, adjus-
ted according to functional and anatomic out-
comes, as assessed by the investigator; n = 168),
or a fixed dosing regimen (treatment every
8 weeks [± 3 days]; n = 168). The primary end-
point was best-corrected visual acuity (BCVA)
change from baseline to week (W) 52. The key
secondary endpoint was the proportion of
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patients maintaining vision (\ 15-letter loss) at
W52.
Results: The full analysis set comprised 332
patients (T&E: n = 165; fixed dosing: n = 167).
Mean BCVA change (baseline to W52) was
- 0.3 ± 7.5 vs. - 0.5 ± 8.4 letters (T&E vs. fixed
dosing; least-squares mean difference [95% CI]:
0.22 [- 1.51 to 1.96] letters; P\ 0.0001 for
noninferiority test [5-letter margin]). From
baseline to W52, 95.2% (T&E) and 94.0% (fixed
dosing) of patients maintained vision. Mean
central subfield thickness change from baseline
to W52 was - 24 ± 55 (T&E) and - 33 ± 47
(fixed dosing) lm. Last treatment interval to
W76 was C 12 weeks for 37.0% of T&E patients.
No new safety signals were identified.
Conclusion: IVT-AFL T&E can achieve similar
functional and anatomic outcomes to fixed
dosing every 8 weeks over 52 weeks in patients
with nAMD who have completed C 1 year of
treatment, while reducing treatment burden.
Trial Registration: ClinicalTrials.gov Identifier:
NCT02540954.

Keywords: Anatomic outcomes; Anti-vascular
endothelial growth factor; Fixed dosing;
Functional outcomes; Intravitreal aflibercept;
Neovascular age-related macular degeneration;
Treat-and-extend; Treatment burden;
Treatment interval

Key Summary Points

Why carry out this study?

At the time of study design, there was a
lack of data regarding the best intravitreal
aflibercept (IVT-AFL) regimen to optimize
functional and anatomic outcomes while
minimizing treatment burden in patients
with neovascular age-related macular
degeneration (nAMD).

AZURE was a phase IIIb, 76-week,
randomized, noninferiority study to
investigate whether, after the first year of
fixed-dosing treatment, a change to
flexible treat-and-extend (T&E) IVT-AFL
regimen (adjusted according to
investigator-assessed functional and
anatomic outcomes) was comparable to
continued fixed dosing every 8 weeks
(q8w).

What was learned from the study?

The T&E IVT-AFL regimen achieved
similar functional and anatomic
outcomes compared to fixed dosing (IVT-
AFL q8w) in patients with neovascular
age-related macular degeneration (nAMD)
who previously completed C 1 year of
treatment with a fixed dosing regimen,
with noninferiority achieved for the
primary endpoint of best-corrected visual
acuity change from baseline to week 52.

The safety profile of IVT-AFL was
consistent with previous studies, and no
new safety signals were identified.

T&E regimens can be personalized to the
needs of patients with nAMD, enabling
maintenance of functional and anatomic
outcomes while reducing treatment
burden.
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INTRODUCTION

The efficacy of intravitreal aflibercept (IVT-AFL)
has been demonstrated using a range of treat-
ment regimens for patients with neovascular
age-related macular degeneration (nAMD) [1].
Treat-and-extend (T&E) is a proactive, individ-
ualized dosing strategy, where treatment inter-
vals are decided at every visit and gradually
extended based on functional and anatomic
outcomes. The goal of T&E is to reduce treat-
ment burden while maintaining the gains in
visual acuity (VA) associated with intravitreal
anti-vascular endothelial growth factor (anti-
VEGF) therapy [2, 3].

The VIEW 1 and 2 studies showed that
treatment with IVT-AFL q8 (treatment every
8 weeks) following three initial monthly doses
resulted in similar VA outcomes compared with
treatment every 4 weeks in the first year of
treatment. When administered with pro re nata
treatment (capped at 12 weeks) during the sec-
ond year, approximately 50% of patients
received only mandatory injections (treatment
every 12 weeks) [4, 5]. Based on this, in most
countries, prescribing recommendations for
IVT-AFL in patients with nAMD were dosing q8
for the first year after three initial monthly
doses, followed by T&E, known as flexible dos-
ing at the time of the study [6]. Other than the
VIEW trials, no prospective clinical trial had
compared the use of alternative IVT-AFL treat-
ment regimens. Considering this, additional
studies were conceived to refine individualized
IVT-AFL treatment in nAMD in an attempt to
optimize patient outcomes and treatment bur-
den. ARIES compared early-start T&E (starting
in the first year of treatment, following three
initial monthly doses) with late-start T&E
(starting in the second year of treatment, after
1 year of fixed dosing) [7]. ARIES showed non-
inferior best-corrected visual acuity (BCVA)
outcomes at week 104 of the early T&E arm
compared to the late start arm, with 47.2% and
53.8% of patients having a last injection inter-
val of C 12 weeks and 30.2% and 26.9% of C 16
weeks. ALTAIR investigated the efficacy and
safety of two different T&E regimens, with
treatment intervals adjusted in 2-week (IVT-

AFL-2W) or 4-week (IVT-AFL-4W) increments
after three initial monthly doses. ALTAIR
demonstrated noninferior outcomes at week 52,
with more than half of patients having a last
injection interval of C 12 weeks, and at week 96,
with the majority having a last injection inter-
val of C 12 weeks [8]. Both studies had a maxi-
mum treatment interval of 16 weeks [7, 8].
However, neither study directly established
whether T&E would provide similar efficacy to
fixed dosing every 8 weeks during the chronic
phase of treatment following the first year of
fixed-dosing IVT-AFL treatment.

The aim of AZURE was to compare the effi-
cacy and safety of IVT-AFL 2 mg administered
using a proactive, individualized T&E regimen
with fixed dosing (q8) in patients with nAMD
who had completed C 1 year of fixed-dosing
IVT-AFL treatment. AZURE was also conducted
to assess treatment interval extension with no
maximum limit. At the time that AZURE was
designed, there were limited data on IVT-AFL
T&E. Therefore, the objectives included evalu-
ating the performance of T&E according to
investigator-driven assessments, in line with the
approved treatment label in the European
Union (EU). These data represent the study
sponsor’s commitment to publish clinical trial
data and are part of a previously published
parallel study taking the same approach for
patients with diabetic macular edema [9].

METHODS

Study Design

AZURE (NCT02540954) was a 76-week, ran-
domized, parallel-group, open-label, multicen-
ter, phase IIIb study conducted to assess the
noninferiority of IVT-AFL T&E compared with
fixed dosing in patients with nAMD who had
previously completed C 1 year of fixed-dosing
IVT-AFL treatment (from first treatment to
randomization). The study was conducted at
100 study centers in 14 different countries in
Europe and Canada from September 2015 to
June 2020, in accordance with the Declaration
of Helsinki and the International Council for
Harmonisation guideline E6: Good Clinical
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Practice. An independent Central Reading
Center evaluated the ophthalmic images
obtained by optical coherence tomography
(OCT) and fundus photography/fluorescein
angiography. The protocol and any amend-
ments were reviewed and approved by each
study site’s independent ethics committee or
institutional review board before the study
started. All enrolled patients provided written
informed consent. The study protocol and sta-
tistical analysis plan can be accessed at Clini-
calTrials.gov Identifier: NCT02540954 (https://
clinicaltrials.gov/ct2/show/NCT02540954).

All patients were aged C 51 years at time of
study enrollment and had completed C 1 year
of fixed-dosing IVT-AFL treatment prior to
enrollment. To be eligible, prior treatment had
to have been initiated with IVT-AFL once per
month (– 1 or ? 2 weeks) for 3 months followed
by IVT-AFL every 6–12 weeks.

At the start of initial IVT-AFL treatment
(i.e., C 1 year prior to this study), patients had
active primary subfoveal choroidal neovascu-
larization (CNV) lesions secondary to nAMD,
including juxtafoveal lesions that affected the
fovea, with the area of CNV occupying C 50%
of the total lesion within 4 weeks before initial
treatment initiation and BCVA of 73–25 Early
Treatment Diabetic Retinopathy Study letters
(Snellen equivalent 20/40 to 20/320) in the
study eye. For patients who met the eligibility
criteria in both eyes during screening for this
study, the eye with the worse VA was the study
eye; only one eye was selected as the study eye.
Full inclusion and exclusion criteria are listed in
the Supplemental materials.

After screening, eligible patients were ran-
domly assigned in a 1:1 ratio by central ran-
domization to one of the two parallel treatment
groups (Fig. 1). Patients received IVT-AFL 2 mg
in either a T&E (minimum treatment interval of
8 weeks with no upper limit; adjusted according
to functional and anatomic outcomes, as asses-
sed by the investigator) or a fixed-dosing regi-
men (treatment q8 [± 3 days]; modification of
the treatment interval was not permitted). Fur-
ther details are available in the Supplemental
materials.

Study Endpoints

The primary endpoint was mean change in
BCVA from baseline to week 52 in the study eye.
The key secondary endpoint was the proportion
of patients who maintained vision (\ 15-letter
loss) at week 52.

Secondary endpoints at week 52 included
mean change in central subfield thickness (CST)
from baseline, as measured by OCT, the propor-
tion of patients who gained C 5 letters and who
lost C 30 letters from baseline in the study eye.
Exploratory endpoints included the proportion
of patients for whom the treatment interval was
extended and the total number of IVT-AFL
injections required at weeks 52 and 76. All end-
points were exploratory at week 76. Safety was
assessed throughout. Other endpoints are listed
in the Supplemental materials.

Statistical Analysis

A sample size of 144 patients per treatment
group was estimated to provide a power of 90%
for the primary endpoint analysis. The primary
method for replacing missing values for all
efficacy analyses was the last observation carried
forward (LOCF).

The primary endpoint analysis was per-
formed using an analysis of covariance model
(LOCF), with the treatment group as a fixed
factor and baseline BCVA as a covariate. Statis-
tical testing was conducted to evaluate the
noninferiority of T&E compared with fixed
dosing. Two-sided 95% confidence intervals
(CIs) for the difference in the least-squares (LS)
mean (T&E group minus the fixed dosing
group) of the BCVA change from study baseline
to week 52 were calculated. The T&E regimen
was considered to be noninferior to fixed dosing
if the 95% CI of the difference lay entirely above
– 5 letters. If T&E was statistically proven to be
noninferior to fixed dosing in the primary effi-
cacy analysis, confirmatory testing was con-
ducted to prove noninferiority regarding the
key secondary efficacy variable in the full anal-
ysis set (FAS; prespecified margin of – 7%).

In addition, all variables were analyzed by
descriptive statistical methods. The statistical
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evaluation was performed using Statistical
Analysis Software v9.4 (SAS Institute Inc., Cary,
NC, USA). For full details, see Supplemental
materials.

RESULTS

Patients

Of the 470 patients screened in AZURE, 336
were randomized (n = 168, T&E; n = 168, fixed
dosing) (Fig. 2). Of the 134 patients who were
not randomized, 116 failed at screening, 2 had
adverse events, and 16 withdrew from the study
before randomization. One randomized patient
in the T&E group did not receive IVT-AFL study
treatment (the eligibility criteria had not been
fully met; the patient was withdrawn and
excluded from the safety analysis set [SAF]). All
patients from the SAF were included in the FAS,
except for one patient without a baseline BCVA
assessment and two patients without postbase-
line BCVA assessments. The FAS comprised 332
patients (n = 165, T&E; n = 167, fixed dosing).

Baseline demographics and disease charac-
teristics were similar between treatment groups
(Table 1). Mean (standard deviation [SD]) age
was 76.2 (8.3) and 74.7 (7.0) years, and 64.2%
and 64.7% were female in the T&E and fixed-
dosing groups, respectively. Mean (SD) BCVA in
the study eye was 59.4 (10.5) and 60.9 (9.9)
letters at IVT-AFL treatment initiation and 69.0
(12.1) and 70.1 (10.9) letters at study baseline in
the T&E and fixed-dosing groups, respectively.
Mean change (SD) in BCVA from IVT-AFL
treatment initiation to study baseline was ? 9.6
(11.6) letters in the T&E group and ? 8.9 (11.6)
letters in the fixed-dosing group. Mean (SD) CST
at study baseline was 257 (68) lm in the T&E
group and 264 (60) lm in the fixed-dosing
group. The only notable difference was the
proportion of patients aged C 85 years (15.2%,
T&E; 6.0%, fixed dosing); however, this differ-
ence was not statistically significant.

Efficacy

Functional Outcomes
At week 52, mean (SD) BCVA change from
baseline was - 0.3 (7.5; T&E) and - 0.5 (8.4;

Fig. 1 The AZURE study design. aPatients
aged C 51 years, with active primary subfoveal CNV
secondary to nAMD and BCVA of 73–25 ETDRS letters
were eligible. bIVT-AFL 2 mg once per month (– 1 or
? 2 weeks) for 3 months followed by IVT-AFL 2 mg
every 2 months (6–12 weeks). cAs assessed by the inves-
tigator and with no upper limit on treatment intervals.
When/if visual and anatomic outcomes indicated that the

disease had reactivated, the treatment interval reverted to
the last treatment interval in which the disease was inactive
(i.e., no signs of exudation observed). BCVA best-corrected
visual acuity; CNV choroidal neovascularization; ETDRS
Early Treatment Diabetic Retinopathy Study; IVT-AFL
intravitreal aflibercept; nAMD neovascular age-related
macular degeneration; R randomized; T&E treat-and-
extend
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fixed dosing) letters (Fig. 3). The LS mean dif-
ference (95% CI) was 0.22 (- 1.51 to 1.96) let-
ters for T&E relative to fixed dosing. Compared
with fixed dosing, T&E achieved a noninferior
mean change in BCVA at week 52 (prespecified
margin of 5 letters; P\0.0001). Mean (95% CI;
SD) BCVA letter change from baseline was - 1.5
(- 3.2, 0.2; 10.9) for T&E and - 0.9 (- 2.5, 0.7;
10.4) for fixed dosing at week 76.

From baseline to week 52, 95.2% (n = 157;
T&E) and 94.0% (n = 157; fixed dosing) of
patients maintained vision (\15-letter loss)
(Fig. 4). The treatment difference (95% CI) was
1.1% (– 3.7 to 6.0%) for T&E relative to fixed
dosing. T&E was noninferior to fixed dosing
also regarding maintaining vision in the study
eye at week 52 (prespecified margin of –7%).

At week 76, 92.1% (n = 152; T&E) and 94.0%
(n = 157; fixed dosing) of patients maintained
vision (95% CI difference: - 7.4%, 3.6%). At
weeks 52 and 76, 73.3% (n = 121) and 73.3%

(n = 121) of patients in the T&E group and
78.4% (n = 131) and 73.7% (n = 123) of patients
in the fixed-dosing group experienced a high
level of vision maintenance (\5-letter loss),
respectively. At week 76, 22.4% (n = 37; T&E)
and 25.7% (n = 43; fixed dosing) of patients
gained C 5 letters.

Anatomic Outcomes
CST in the study eye remained stable through-
out the study in both groups (Fig. 5). From
baseline to week 52, mean (SD) change in CST
was - 24 (55; T&E) lm and - 33 (47; fixed
dosing) lm. Mean (SD) change in CST was - 22
(57; T&E) lm and - 38 (51; fixed dosing) lm
from baseline to week 76. The difference
between treatment groups was not considered
to be clinically relevant.

Fig. 2 Patient disposition. aOne randomized patient in
the T&E group did not receive IVT-AFL study treatment
(inclusion criteria were not met; therefore, the patient was

withdrawn from the study by the investigator and excluded
from the SAF). AE adverse event; IVT-AFL intravitreal
aflibercept; SAF safety analysis set; T&E treat-and-extend
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Table 1 Patient baseline demographics and disease characteristics

Characteristic T&E
n = 165

Fixed dosing
n = 167

Total
N = 332

Age, yearsa 76.2 (8.3) 74.7 (7.0) 75.4 (7.7)

Age range, years, n (%)

18–64 18 (10.9) 14 (8.4) 32 (9.6)

65–84 122 (73.9) 143 (85.6) 265 (79.8)

C 85 25 (15.2) 10 (6.0) 35 (10.5)

Sex, n (%)b

Female 106 (64.2) 108 (64.7) 214 (64.5)

Race, n (%)

White 137 (83.0) 131 (78.4) 268 (80.7)

Not reported 28 (17.0) 36 (21.6) 64 (19.3)

BCVA, ETDRS letters

At start of IVT-AFL treatmentc 59.4 (10.5) 60.9 (9.9) 60.2 (10.3)

At AZURE study baselined 69.0 (12.1) 70.1 (10.9) 69.6 (11.5)

Change from IVT-AFL initiation to AZURE study baseline 9.6 (11.6) 8.9 (11.6) 9.3 (11.6)

Duration of nAMD at study baseline, years 1.3 (0.6) 1.3 (0.4) 1.3 (0.5)

CST, lme 257 (68) 264 (60) 261 (64)

CNV area, mm2f 4.7 (4.0) 5.1 (4.1) 4.9 (4.1)

CNV lesion type, n (%)

Classic 2 (1.2) 2 (1.2) 4 (1.2)

Minimally classic 13 (7.9) 8 (4.8) 21 (6.3)

Occult 115 (69.7) 116 (69.5) 231 (69.6)

Unknown 9 (5.5) 15 (9.0) 24 (7.2)

Not assessable 1 (0.6) 0 1 (0.3)

No CNV 25 (15.2) 26 (15.6) 51 (15.4)

Full analysis set. Mean (SD) unless otherwise stated
BCVA best-corrected visual acuity; CNV choroidal neovascularization; CST central subfield thickness; ETDRS Early
Treatment Diabetic Retinopathy Study; IVT-AFL intravitreal aflibercept; nAMD neovascular age-related macular degen-
eration; SD standard deviation; T&E treat-and-extend
aP-value = 0.0830 (one-way analysis of variance with treatment group as fixed factor)
bP-value = 0.9350 (chi-squared test)
cAt least 1 year before AZURE study baseline
dP-value = 0.4088 (P-value of a one-way analysis of variance with treatment group as fixed factor)
eP-value = 0.3106 (P-value of a one-way analysis of variance with treatment group as fixed factor)
fP-value = 0.4753 (P-value of a one-way analysis of variance with treatment group as fixed factor)
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Treatment Exposure
Mean (SD) number of IVT-AFL injections was
6.0 (1.0) and 6.8 (0.8) at week 52 and 8.0 (1.8)

and 9.6 (1.4) at week 76 in the T&E and fixed-
dosing groups, respectively. The maximum
number of IVT-AFL injections received by any

Fig. 3 Mean change in BCVA from start of IVT-AFL
treatment to week 76. Full analysis set, last observation
carried forward. Mean (SD) unless otherwise stated. aAll
patients entering the study had completed C 1 year of
IVT-AFL treatment prior to enrollment. bMean change in

BCVA from study baseline. BCVA best-corrected visual
acuity; BL baseline; ETDRS Early Treatment Diabetic
Retinopathy Study; IVT-AFL intravitreal aflibercept; SD
standard deviation; SEM standard error of the mean; T&E
treat-and-extend

Fig. 4 Categorical BCVA changes from baseline to weeks 52 and 76. Full analysis set, last observation carried forward.
BCVA best-corrected visual acuity; T&E treat-and-extend
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patient was ten injections at week 76, with
24.2% (n = 40; T&E) and 83.8% (n = 140; fixed
dosing) of patients receiving 10 injections.

Mean (SD) duration of the last treatment
interval up to week 76 was 11.1 (3.6) weeks for
the T&E group; as expected, and in line with the
protocol, the last treatment interval was 8.2
(1.2) weeks for the fixed-dosing group. In the
T&E group, 37.0% of patients (n = 61) achieved
a last treatment interval of C 12 weeks, and
9.1% of patients (n = 15) achieved a last treat-
ment interval of[ 16 weeks up to week 76
(Fig. 6). In total, 55.4% of study completers
(n = 82) in the T&E group had a scheduled
extended treatment interval of C 12 weeks
(Table 2). In the T&E group, when a treatment
interval was extended, the subsequent treat-
ment interval was either maintained or further
extended in 63.8% of cases (Table 3).

Safety

The proportion of patients experiencing treat-
ment-emergent adverse events (TEAEs) was

Fig. 5 Mean absolute CST from study baseline to week
76. Full analysis set, last observation carried forward. Mean
(SD) unless otherwise stated. CST as measured by OCT at
each visit. BL baseline; CST central subfield thickness;

IVT-AFL intravitreal aflibercept; OCT optical coherence
tomography; SD standard deviation; T&E treat-and-
extend

Fig. 6 Last actual IVT-AFL treatment interval up to week
76 for patients in the T&E group. Full analysis set. Note:
One patient in the T&E group had a last actual treatment
interval recorded as\ 8 weeks. IVT-AFL intravitreal
aflibercept; T&E treat-and-extend
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similar for the T&E (77.8%) and fixed dosing
(73.8%) groups; these were predominantly mild
or moderate in severity (Table 4). The incidence
of ocular TEAEs in the study eye was compara-
ble in the T&E (45.5%) and fixed dosing (48.8%)
groups. The most common ocular TEAEs were
cataract (9.3%), subretinal fluid (5.4%) and
increased intraocular pressure (5.1%).

Serious TEAEs were reported in 14.6%
(n = 49) of patients: 15.6% (n = 26) in the T&E
group and 13.7% (n = 23) in the fixed-dosing
group (Table 4). Overall, five patients (1.5%)
had nine treatment-emergent Antiplatelet Tri-
alists’ Collaboration (APTC) events: 2.4% (n = 4)
in the T&E group and 0.6% (n = 1) in the fixed-
dosing group. Non-fatal myocardial infarction
was reported for four patients (three in the T&E
group and one in the fixed-dosing group), and
vascular death was reported for one patient in
the T&E group. Two patients (0.6%) experi-
enced endophthalmitis; no cases of retinal vas-
culitis and a single case (0.3%) of intraocular
inflammation were reported (uveitis of moder-
ate severity in a patient with active hematologic
malignancy that resolved after 3 days of treat-
ment with topical corticosteroids and was not
associated with vasculitis). Three deaths were
reported, all in the fixed-dosing group. Two of

the deaths were due to TEAEs (one lung ade-
nocarcinoma and one acute myeloid leukemia),
a further death due to lung adenocarcinoma not
due to TEAEs was reported, and none were
considered to be related to IVT-AFL.

DISCUSSION

The results of AZURE demonstrate the efficacy
and safety of proactive IVT-AFL treatment in

Table 2 Length of scheduled extended treatment intervals
by mandatory visit for patients in the T&E group

No. (%) of
patients

Week 52a Week 76a Study
completersb

C 9 weeks 136 (82.4) 143 (86.7) 128 (86.5)

C 10 weeks 125 (75.8) 132 (80.0) 118 (79.7)

C 12 weeks 75 (45.5) 88 (53.3) 82 (55.4)

C 16 weeks 22 (13.3) 27 (16.4) 25 (16.9)

Full analysis set; observed cases. Note: A scheduled
extension is defined as a scheduled interval of at least
9 weeks, 10 weeks, 12 weeks or 16 weeks between two
injection visits regardless of the real treatment interval
T&E treat-and-extend
aPercentages calculated based on the number of observed
cases (n = 165)
bPercentages calculated based on the number of treatment
completers (n = 148)

Table 3 Number of treatment interval adjustments and
adjustments to the subsequent treatment interval for
patients in the T&E group

Treatment interval
adjustments in the T&E group
(N = 996)

Treatment interval

extended, n (%)

315 (31.6)

Subsequent treatment interval

Extended 108 (34.3)

Shortened 114 (36.2)

Maintained 93 (29.5)

Treatment interval

shortened, n (%)

128 (12.9)

Subsequent treatment interval

Extended 57 (44.5)

Shortened 11 (8.6)

Maintained 60 (46.9)

Treatment interval

maintained, n (%)

553 (55.5)

Subsequent treatment interval

Extended 141 (25.5)

Shortened 36 (6.5)

Maintained 376 (68.0)

Full analysis set. Note: Only treatment intervals with
available information on the subsequent treatment interval
are included in this post hoc analysis
T&E treat-and-extend
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Table 4 Safety overview at week 76

No. (%) of patients T&E
n = 167

Fixed dosing
n = 168

Total
N = 335

Any TEAE 130 (77.8) 124 (73.8) 254 (75.8)

Any ocular TEAE 101 (60.5) 95 (56.5) 196 (58.5)

Ocular TEAE in the study eye 76 (45.5) 82 (48.8) 158 (47.2)

Any nonocular TEAE 83 (49.7) 86 (51.2) 169 (50.4)

Any ocular TEAE related to study drug (study eye) 9 (5.4) 7 (4.2) 16 (4.8)

Any TEAE related to IVT-AFL injection procedure 20 (12.0) 19 (11.3) 39 (11.6)

Any TEAE related to other procedures required by the protocol 2 (1.2) 9 (5.4) 11 (3.3)

Maximum intensity for any TEAE

Mild 58 (34.7) 57 (33.9) 115 (34.3)

Moderate 54 (32.3) 49 (29.2) 103 (30.7)

Severe 18 (10.8) 18 (10.7) 36 (10.7)

Ocular TEAEs in the study eye C 5%

Cataract 13 (7.8) 18 (10.7) 31 (9.3)

Subretinal fluid 8 (4.8) 10 (6.0) 18 (5.4)

Intraocular pressure increased 6 (3.6) 11 (6.5) 17 (5.1)

Any serious TEAE 26 (15.6) 23 (13.7) 49 (14.6)

Any serious TEAE related to study drug 3 (1.8)a 1 (0.6)b 4 (1.2)

Any serious TEAE related to injection procedure 2 (1.2) 1 (0.6) 3 (0.9)

Any serious TEAE related to other procedures required by protocol 0 0 0

Any serious ocular TEAE in the study eye 5 (3.0) 1 (0.6) 6 (1.8)

Discontinuation of study drug due to TEAEs 3 (1.8)c 3 (1.8)d 6 (1.8)

Discontinuation of study drug due to serious TEAEs 1 (0.6) 2 (1.2) 3 (0.9)

Any APTC event 4 (2.4) 1 (0.6) 5 (1.5)

Any deathse 0 3 (1.8) 3 (0.9)

Safety analysis set
APTC Antiplatelet Trialists’ Collaboration; IVT-AFL intravitreal aflibercept; T&E treat-and-extend; TEAE treatment-
emergent adverse event
aIschemic stroke, myocardial infarction and endophthalmitis
bTransient ischemic attack
cSerious retinal detachment, ischemic stroke and subretinal fluid
dSubretinal fluid, lung adenocarcinoma and acute myeloid leukemia
eTwo deaths were treatment emergent (lung adenocarcinoma; acute myeloid leukemia), 1 death was not due to a TEAE
(lung adenocarcinoma), and no deaths were considered to be related to IVT-AFL
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patients with nAMD who had previously
received C 1 year of fixed-dosing IVT-AFL ther-
apy prior to either changing to T&E or contin-
uing on a fixed dosing regimen, with
maintenance of BCVA gains beyond 2 years
from the start of treatment being observed.
Furthermore, safety outcomes were comparable
for the two regimens, and no new safety signals
were identified; five patients had nine treat-
ment-emergent APTC events, of which three
were adjudicated as being related to IVT-AFL.

As patients had received C 1 year of fixed-
dosing IVT-AFL treatment prior to enrollment
and already achieved good outcomes, consid-
erable improvements in functional and ana-
tomic outcomes were not expected.
Importantly, reported BCVA gains/losses are
from the score at study baseline, not the start of
IVT-AFL treatment. However, improvements
were maintained through the 76-week study
period in both groups, and the proportion of
patients in the T&E group who maintained
vision at week 52 (95%) was comparable to that
reported in other IVT-AFL T&E studies [7, 8].
The stable CST observed throughout the study
was as expected for a maintenance regimen, and
the small decreases in mean CST observed at
weeks 52 and 76 in both groups can be
explained by the schedule of assessments: all
CST measurements were taken at injection visits
at the end of treatment intervals, except for
those at weeks 52 and 76, when measurements
were taken 4 weeks after the last injection in the
fixed-dosing group and at the middle of injec-
tion intervals for many patients in the T&E
group.

In routine clinical practice, fixed dosing is
associated with a high burden and loss of effi-
ciency for patients and physicians since it can
lead to overtreatment or undertreatment if the
fixed intervals between treatments are too short
or long [2]. With T&E, the need for interim
monitoring is minimized, and the pre-
dictable timing of the next injection benefits
patient and clinic. Consequently, adopting an
individualized treatment approach can lead to
improvements in patient compliance and qual-
ity of life. AZURE demonstrates that a substantial
proportion of patients (37%) could be main-
tained on treatment intervals ofC 12 weeks, and

when treatment intervals are not capped at a
maximum of 16 weeks, such as in ARIES and
ALTAIR [7, 8].

In line with other studies, fewer injections
were required with T&E, saving approximately
0.8 injections (6.0 vs. 6.8) up to week 52 and 1.6
mean injections (8.0 vs. 9.6) up to week 76
versus fixed dosing. In the ALTAIR study, the
first year of treatment required a mean of 7.2
and 6.9 injections for the 2- and 4-week
adjustment groups, respectively, and of 10.4
injections for both groups up to week 96. The
ARIES study showed mean numbers of injec-
tions of 7.1 vs. 8.0 for early T&E vs. late T&E
after 52 weeks, increasing to 12.0 vs. 13.0 at
104 weeks. For reference, the pooled 2q8 (2 mg
every 2 months after 3 initial monthly doses)
groups of the VIEW studies received a mean of
7.5 injections up to week 52 (fixed dosing) and
of 11.2 injections up to week 96 (PRN capped to
maximum intervals of 12 weeks) [5, 10]. While
the differences in numbers of injections
between T&E and fixed dosing in this study are
clinically meaningful, they are modest. This
represents a limitation of the T&E regimen,
being unable to immediately reduce the num-
ber of injections because of a very gradual
incremental extension of treatment intervals. In
AZURE, it also reflects the conservative
approach taken by investigators when applying
the T&E regimen according to their assessment
of visual and anatomic outcomes. Previous
studies have demonstrated the noninferiority of
ranibizumab T&E compared with fixed dosing
regarding visual outcomes, with fewer injec-
tions administered in the T&E group [11, 12]. In
CANTREAT, during the first year, patients trea-
ted with a T&E regimen received 9.4 injections
while patients on fixed dosing received 11.8
injections, increasing to 17.6 vs. 23.5, respec-
tively, during the second year [11]. The TREND
study reported a mean of 8.7 injections for T&E
compared to 11.1 for fixed dosing during the
first year of treatment [12]. AZURE, with a mean
of 6.0 injections over 52 weeks, showed that it is
possible to treat patients with nAMD using an
IVT-AFL regimen with fewer injections than
with fixed dosing, resulting in reduced treat-
ment burden. Importantly, AZURE demon-
strates that receiving fewer IVT-AFL injections
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does not put patients at risk of undertreatment
or compromise treatment outcomes compared
with fixed dosing.

Based on the results from randomized con-
trolled trials, T&E has become an option in rou-
tine clinical practice. However, there is currently
no formal consensus on the optimal criteria for
interval adjustment in T&E regimens. The
implementation of T&E varies among physicians
globally, and criteria vary across studies. In
ARIES, treatment interval extension was based
on anatomic criteria [7], whereas in ALTAIR, if
none of the shortening criteria were met and
therewasnofluidonOCT, the treatment interval
could be extended [8]. Comparatively, an inves-
tigator-driven decision-making approach was
adopted in AZURE, with treatment intervals
extended, according to assessment of visual and
anatomic outcomes by the investigator, with no
maximum limit. This approach reflected stan-
dard practices when the study was conducted,
and it generates important understanding of
how ophthalmologists treated patients within
the scope of the EU label. While it observed
smaller proportions of patients achieving exten-
ded treatment intervals than studies where such
criteria were clearly defined, it led to comparable
reductions in number of injections. Retreatment
criteria influence the proportion of patients
achieving different treatment intervals and
require further investigation to establish specific
clinical guidance for IVT-AFL T&E regimens. In
terms of limitations, AZURE, like other similar
studies [11], was an open-label study, since the
flexibility of adjustment treatment intervals
makes is impractical to mask patients and
physicians to treatment assignments through
sham injections. The number of patients inclu-
ded was relatively small compared with pivotal
trials, and many patients (n = 116) failed
screening for various protocol-specified reasons.
Inclusion only of patients with at least 1 year of
previous treatment may have led to some selec-
tion bias in the patient population enrolled;
however, these inclusion criteria were selected to
ensure reasonable compliancewith the approved
IVT-AFL label and enrollment of a patient pop-
ulation most relevant to answering the research
question and for whom efficacy has previously
been demonstrated [5, 10]. While other studies

take stricter approaches in setting extension cri-
teria, the investigator-driven decision-making
approach adopted in AZURE aimed to ascertain
and evaluate how investigators use T&E in rou-
tine clinical practice.

CONCLUSIONS

The AZURE study results demonstrate noninfe-
riority of IVT-AFL T&E compared to fixed dos-
ing, covering a period up to 2.5 years of
treatment through enrollment of patients with
nAMD who had previously received C 1 year of
fixed-dosing IVT-AFL treatment. It supports the
results from ARIES and ALTAIR by formally
confirming for the first time the noninferiority
of changing to IVT-AFL T&E compared to con-
tinuous fixed dosing. AZURE shows that T&E
dosing regimens can be personalized to the
needs of each patient and enables them to
achieve maintenance of BCVA gains compara-
ble to those achieved with fixed dosing, with
comparable safety and while reducing treat-
ment burden. Thus, AZURE substantiates
proactive, individualized T&E as a preferred
regimen to reduce the treatment burden asso-
ciated with anti-VEGF injections while main-
taining improvements in functional and
anatomic outcomes in patients with nAMD.
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