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Longer treatment intervals are associated with reduced
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AIMS: To test the hypothesis that patients treated for neovascular age related macular degeneration (nAMD) with longer treatment
intervals are more likely to persist with treatment.
METHODS: Data were obtained from the prospectively-defined Fight Retinal Blindness! registry. Treatment interval at 2 years was
stratified based on the mean treatment interval over the three visits prior to and including the 2-year visit. Rates of non-persistence
to follow-up were assessed from 2 to 5 years.
RESULTS: Data from 1538 eyes were included. The overall rate of non-persistence was 51% at 5 years. Patients on longer treatment
intervals (12-weeks) at 2 years were found to be less persistent to long-term follow-up. These eyes were found to have fewer active
disease visits in the first 2 years (40%) than eyes treated at 4-weekly intervals (66%, p < 0.001). In the multivariable analysis, better
vision at 2 years was associated with a lower risk of non-persistence (hazards ratio [HR] [95% CI]: 0.95 [0.93, 0.97], P < 0.001), while
longer treatment intervals (HR [95% CI]: 1.31 [0.95, 1.8] and 1.54 [1.15, 2.06] for 12-week and > 12-week intervals vs. 4-week
intervals, respectively, P= 0.002) and older patients (HR [95% CI]: 1.03 [1.02, 1.04], p < 0.001) were at higher risk of non-persistence.
CONCLUSIONS: We found that patients on longer treatment intervals at 2 years were more likely to be non-persistent with
treatment in later years. Reinforcing the need for ongoing treatment is important for patients on longer intervals who may feel
complacent or that treatment is no longer effective, particularly if newer, longer lasting agents become widely available.
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INTRODUCTION
Outcomes for patients treated for neovascular age-related macular
degeneration (nAMD) with vascular endothelial growth factor (VEGF)
inhibitors in clinical practice are consistently worse than those
treated in registrational randomized clinical trials (RCT) [1–4]. Non-
adherence (defined as not following the prescribed treatment
regimen, for example, deviation from planned re-treatment inter-
vals), and non-persistence (defined as complete withdrawal from
treatment) are major causes for the discrepancy in treatment
outcomes between clinical practice and RCTs [5, 6].
The high treatment burden of the frequent, fixed dosing

imposed by RCTs are one possible cause of non-adherence or non-
persistence [6]. It is, however, unequivocal that frequent and
regular treatments result in better outcomes, especially in cases
that have persistent disease activity despite treatment [7–11].
Recognizing the high treatment burden for the patient and
healthcare system, several less intensive, variable treatment

strategies have evolved that can produce outcomes comparable
to fixed treatment regimens [8, 10, 12–14].
Patients treated under a treat-and-extend (TAE) regimen have

variable treatment intervals based on disease activity, with shorter
intervals for highly active disease and vice versa. It is plausible that
patients with more active disease receiving more frequent treatment
may suffer from “treatment fatigue” resulting in non-persistence
later. Alternatively, patients receiving frequent treatment may be
more likely to persist as the benefits of treatment for controlling the
disease activity are much more apparent. Here we have studied the
association between the treatment interval and injection frequency
at 24-months and the 5-year non-persistence to follow-up.

METHODS
Data were obtained from the Fight Retinal Blindness (FRB!) Registry cohort
which prospectively tracks treatment outcomes of nAMD in clinical
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practice [15]. This was a multisite study and included consented patients
from Australia, France, Ireland, Italy, Netherlands, New Zealand, Singapore,
Spain, and Switzerland. Institutional ethics approval was obtained from
each of these country sites; the Human Research Ethics Committees of the
University of Sydney, the Royal Victorian Eye, and Ear Hospital, the Royal
Australian and New Zealand College of Ophthalmologists, the French
Institutional Review Board (IRB) (Société Française d’Ophtalmologie IRB),
the Mater Private Hospital IRB, the IRCCS Cà Granda Foundation Maggiore
Policlinico Hospital Milan, Singhealth, Singapore the Clinical Research
Ethics Committee of Aragon, Spain, and the Cantonal Ethics Committee
Zurich, Switzerland. The research described adhered to the tenets of the
Declaration of Helsinki.

Registry variables
The detailed methodology of the FRB! registry has previously been
published [15]. Briefly, the registry collects data from every clinical visit.
Parameters collected and analyzed for the purpose of this analysis include
visual acuity (VA) (expressed as the number of letters read on a logarithm
of the minimum angle of resolution (logMAR) VA chart and recorded
whichever reading was best: uncorrected, corrected, or pinhole), lesion
subtype, lesion activity, treatments administered and interval between
treatments.

Clinical characteristics
Different nAMD subtypes and disease activity were determined by the
treating physician using all available imaging tools alone or in combina-
tion. These include clinical examination, fluorescein or indocyanine green
angiography, and optical coherence tomography (OCT). This reflects the
real-world nature of these data.
Lesion subtypes were classified by the treating physician into type 1, 2,

or 3 macular neovascularization (MNV) or others. If the lesion subtype was
ambiguous, an “unknown” grading was used. Lesion activity was graded as
“active” or “inactive” at each visit. All physicians entering data into the FRB!
registry agreed with the following statement: ‘Lesions were graded as
active if there were features such as sub- or intra-retinal fluid, or new
haemorrhage, that suggested that the MNV lesion was active’ [16].

Disease management
Treating physicians determined all management decisions in consultation
with the patient including frequency of visits, intended treatment
posology, and agent type.

Inclusion and selection criteria
We included eyes that were treatment-naïve at baseline (the visit of the
first injection) initiating VEGF inhibitor monotherapy from 1st January 2013
to 31st December 2015. This allowed for the possibility of completing 5
years of follow-up after their first injection. All eyes had to have at received
a minimum of 4 injections and treated for at least 2 years (730 days). Eyes
with large gaps of more than 365 days between treatments were excluded.

Patient groups and definitions
The baseline visit was defined as the visit of the first injection. As most
patients in this cohort were treated with a TAE regimen, treatment burden
was determined by the average of 3 treatment interval at the 2 year point:
4-week interval (0–34 days), 6-week interval (35–48 days), 8-week interval
(49–62 days), 10-week interval (63–76 days), 12-week interval (77–90 days)
and > 12-week interval (90–365 days). The two-year time point was used to
define treatment interval groups as this allowed sufficient time for patients
under a treat and extend regimen to settle on a regular treatment interval.
A secondary sensitivity analysis was performed where patients were

grouped according to increasing treatment frequency in the first
24 months of treatment: 4-8 treatments, 9–13 treatments, 14–18
treatments, 19–23 treatments, and 23–28 treatments.

Outcomes
The main outcome was the proportion of patients that were non-persistent
to follow-up from 2 to 5 years. Non-persistence was defined as patients
that discontinued treatment of their own choice (if formally recorded in
the registry) or those who did not have a visit recorded within the last
6 months of data extraction. Otherwise, patients that were formally
discontinued within the FRB! registry using one of the following reasons
provided (deceased, further treatment futile, medically contraindicated,

patient goes to another doctor, or treatment successful) were censored but
considered as persisting with treatment. Secondary outcomes included the
visual outcomes at 2 years, and the proportion of visits in which the lesion
was graded as active.

Statistical Analysis
Data were summarised using the mean, standard deviation (SD), median,
25th and 75th percentiles (Q1, Q3), and percentages as appropriate.
Baseline characteristics were compared between groups using ANOVA,
Kruskal-Wallis, Chi-square or Fisher’s exact tests where appropriate.
The proportion of non-persistent eyes was analysed using Kaplan-Meier

survival curves with log-rank tests to compare survival curves. Hazards
ratios for the risk of non-persistence were calculated using Cox
proportional hazards regression analysis with the main predictors being
the treatment interval or treatment frequency group, gender, age, VA at 2
years, injection type at 2 years, and lesion type (fixed effects), with
adjustment for nesting of outcomes within practice and eyes from the
same patient (random effects).
A p-value of less than 0.05 was considered statistically significant. All

analyses were conducted using R version 4.0.5 with the survival package (V
3.2-10) for Kaplan-Meier survival curves and coxme package (V 2.2-16) for
Cox proportional hazards models.

RESULTS
Baseline characteristics
There were a total of 1538 eyes from 1414 patients eligible for the
present analysis (Fig. 1) with most eyes treated at 8-week intervals
(n= 307, median [Q1, Q3] average interval= 63 [46,84] days). The
baseline visit was defined as the first treatment commenced and
recorded in the FRB registry. These baseline characteristics are
summarized in Table 1. Eyes treated at 4-week intervals were
younger (mean 77.4 years) compared with the other treatment
interval groups (mean age ranging from 78.8 to 79.8 years; global
P= 0.04). Mean baseline visual acuity was not significantly
different between groups with the lowest baseline VA in eyes

Fig. 1 Selection criteria for inclusion to this study. Flowchart
showing the number of eyes remaining following each inclusion or
exclusion criteria.
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treated at >12-week intervals (58.7 letters) and only a 3-letter
difference with the shortest treatment intervals (global P= 0.388).
Similarly, the mean VA of the groups at 2 years was similar (61.7

letters for > 12-week group, 63.7 letters for the 12 week group,
64.3 letters at the 10 week group, 65.9 letters at the 8 weeks
group, 66.2 letters for the 6-week group and 64.9 letters for the
4-week group (P= 0.08)). The proportion of visits with active MNV
over the first 2 years, however, was significantly different amongst
treatment interval groups, showing a clear trend of increase from
the long interval to short interval groups from 44% of visits in the
12-week group to 75% in the 4-week group, although the > 12-
week group had a higher proportion of active visits than the 12-
week group (52%; global P < 0.001).

Rate of non-persistence after the first 24 months of treatment
The overall rate of non-persistence was 43% (n= 659) from the
first 24 months to 5 years. When divided by treatment interval
groups, significantly more eyes were found to be non-persistent in
the longer versus the shorter treatment interval groups (P < 0.001,
Fig. 2).
The relationship between various factors and subsequent

non-persistence after multivariate adjustment is summarized in
Table 2. A longer treatment interval at 2-years was significantly
associated with subsequent non-persistence, with eyes with
treatment intervals of 12 or > 12 weeks having 53% higher risk
of non-persistence than eyes with treatment intervals of 4 weeks
(HR 1.53, P= 0.002). In addition, younger patients and those

with better visual acuity at 2 years were less likely to be non-
persistent independent of their treatment intervals at 2 years.
The hazards ratios for risk of non-persistence are summarised in
Table 2.
Sensitivity analyses using the average injection frequency over

2 years yielded similar results (Table S1 and Fig. S1 in
Supplementary Material). Eyes that received more injections (i.e.,
shorter average treatment intervals) had the lowest rate of non-
persistence while those receiving fewer injections had greater
rates of non-persistence (P= 0.004).
Reasons for discontinuation from the study were provided in

210 of 781 eyes. These included 55 patient deaths, 62 patients
with further treatment deemed futile, 3 patients with medical
contraindications, 26 patient who declined further treatments, 36
patients visited another doctor, and 28 patients with successful
treatments with the remaining 571 eyes unaccounted for. The
reasons partitioned by treatment interval category are provided in
Table S2 in the Supplementary materials.

Clinical outcomes at 5 years
There was a mean (95% CI) loss of −0.6 (−2.1, 0.1) letters from
baseline to 5 years in the entire cohort that completed 5 years of
follow up. The outcomes for this 5 year completer cohort, stratified
by treatment interval group, are reported in Table 3. The change
in VA from baseline to 5 years varied across the treatment interval
groups. The 12-week group had the largest loss with a −4.4
letters, followed by the 4-week group with a loss of −2.3 letters.

Table 1. Characteristics of eligible eyes at baseline and at 2 years, grouped by the average treatment interval over the three visits prior to and
including the 2-year visit.

Eligible cohort 4-Weeks 6-Weeks 8-Weeks 10-Weeks 12-Weeks > 12-Weeks

Eyes 1538 160 254 307 262 250 305

Patients 1496 156 249 296 256 241 298

Gender, % female 62% 63% 64% 62% 61% 64% 63%

Age, mean (SD) 79.2 (8.4) 77.4 (8) 79.1 (7.6) 78.8 (8.7) 79.6 (7.6) 79.8 (9.6) 79.7 (8.3)

MNV type, n (%)

Type 1 54% 54% 54% 57% 55% 55% 52%

Type 2 20% 17% 16% 21% 23% 22% 20%

Type 3 5% 0% 4% 5% 4% 8% 7%

Other a 7% 8% 9% 6% 5% 4% 7%

Unknown 14% 21% 17% 12% 13% 11% 14%

Baseline injection type, n (%)

Bevacizumab 431 (28%) 72 (45%) 81 (32%) 83 (27%) 65 (25%) 50 (20%) 80 (26%)

Aflibercept 509 (33%) 37 (23%) 74 (29%) 97 (32%) 94 (36%) 100 (40%) 107 (35%)

Ranibicumab 598 (39%) 51 (32%) 99 (39%) 127 (41%) 103 (39%) 100 (40%) 118 (39%)

Baseline VA, mean (SD) 60.3 (17.7) 62.1 (16.8) 61.3 (16.7) 60.6 (17.6) 60.5 (18.3) 59.7 (18.5) 58.7 (18)

≤ 35 letters, n (%) 170 (11%) 13 (8%) 23 (9%) 34 (11%) 32 (12%) 27 (11%) 41 (13%)

≥ 70 letters, n (%) 571 (37%) 68 (42%) 94 (37%) 122 (40%) 106 (40%) 82 (33%) 99 (32%)

Injection type 24 months, n (%)

Bevacizumab 264 (17%) 41 (26%) 51 (20%) 48 (16%) 38 (15%) 37 (15%) 49 (16%)

Aflibercept 801 (52%) 83 (52%) 130 (51%) 160 (52%) 141 (54%) 130 (52%) 157 (51%)

Ranibicumab 473 (31%) 36 (22%) 73 (29%) 99 (32%) 83 (32%) 83 (33%) 99 (32%)

VA 24 months, mean (SD) 64.4 (19.6) 64.9 (17.1) 66.2 (17.1) 65.9 (18.6) 64.3 (20.6) 63.7 (20.6) 61.7 (21.5)

≤ 35 letters, n (%) 169 (11%) 18 (11%) 19 (7%) 30 (10%) 31 (12%) 28 (11%) 43 (14%)

≥ 70 letters, n (%) 857 (56%) 83 (52%) 149 (59%) 191 (62%) 145 (55%) 131 (52%) 158 (52%)

ΔVA, mean (95% CI) 4 (3.2, 4.9) 2.8 (−0.1, 5.7) 4.9 (2.9, 6.9) 5.2 (3.2, 7.2) 3.8 (1.6, 6) 4 (2.1, 5.9) 3 (0.8, 5.2)

Active MNV 24 months, % visits 57% 75% 66% 60% 52% 44% 51%

CI Confidence interval, MNV Macular neovascular, SD Standard deviation, VA Visual acuity.
aOther includes juxtapapillary and polypoidal choroidal vasculopathy.
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The 6-week group had the best outcomes with a gain of 1.6
letters. Only the change in VA from baseline to 5 years in the 12-
week group was significant (P= 0.027). Shorter treatment intervals
at 2 years also corresponded to more injections and higher levels
of activity throughout the 5-year study period. The disease activity
over time was also activity remained highest in the shorter
treatment interval groups throughout the entire 60-month study
period.

DISCUSSION
In this analysis we found no evidence that longer treatment
intervals were more compliant with treatment, in. fact we found
the reverse. Patients receiving less frequent treatment at 2 years in
the present analysis were more likely to be non-persistent, which
occurred in about half the cohort, up to 5 years. Our findings are
consistent with other studies that have found that treatment
burden is not a key driver of non-persistence, with only 8–19% of
all cases citing treatment burden as a reason for non-persistence
or non-adherence to treatment [6, 17].
We suggest several reasons for this observation. Our data show

that higher treatment frequency at shorter intervals was also
associated with more disease activity. Many these patients likely
experience a drop in vision immediately prior to their treatments
and subsequent improvement, hence continue to be motivated to
receive regular treatments for fear of losing vision. Patients have
been reported to perceive treatment as necessary, even if
administered monthly, and were willing to tolerate it if positive
visual outcomes could be expected [18, 19]. Up to 73% of patients
in one study were influenced by a change in visual acuity

Fig. 2 Kaplan-Meier survival curve of time until non-persistence by average treatment interval over the three visits prior to and including the
2-year visit. The survival curve begins at 24 months as a minimum of 24 months of follow-up was required to be eligible for analysis, however,
some eyes may have dropped out immediately thereafter. The number at risk are displayed below the plot.

Table 2. Hazards ratios for risk of non-persistence to long-term
treatment estimated from Cox-proportional hazards models. Cox
models included adjustment for nesting of outcomes within patients
treated in both eyes and patients treated by the same clinician.
Significant p-values are indicated in bold.

Variable (reference group) Hazards ratio (95% CI) P-value

Gender (female) 1.06 (0.91, 1.25) 0.445

Age, per year 1.02 (1.01, 1.04) < 0.001

VA 24 months, per 5 letters 0.95 (0.93, 0.97) < 0.001

Type 1 MNV

Type 2 MNV 1.11 (0.91, 1.36) 0.593

Type 3 MNV 1.02 (0.72, 1.44)

Other 1.19 (0.87, 1.63)

Injection type 24 months (Bevacizumab)

Aflibercept 0.90 (0.62, 1.32) 0.334

Ranibizumab 1.08 (0.73, 1.60)

Treatment interval group (4-weeks)

6 weeks 1.02 (0.75, 1.39) 0.002

8 weeks 1.00 (0.74, 1.34)

10 weeks 1.05 (0.77, 1.44)

12 weeks 1.32 (0.96, 1.82)

> 12 weeks 1.53 (1.14, 2.04)

Bold values indicate statistical significance p < 0.05.
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outcomes when it came to tolerating treatments and they were
also willing to accept additional time spent per visit (including
travel, waiting, and treatment time) for VA improvement [20].
Patients have also been reported to be more compliant to
treatment regimens that allowed for better planning of appoint-
ments (fixed or treat and extend) rather than regimens that had
monitoring visits (PRN) [5].
Conversely, patients treated on longer intervals at 24 months

were likely to be non-persistent later in their treatment journey.
This may be because they have become complacent with their
treatments due to longer treatment intervals, lower disease
activity and lack of a subjective improvement with treatment
that will no longer occur once the lesion has become inactive. This
is supported by our data where patients with longer treatment
intervals had correspondingly fewer active visits. A previous study
suggested that non adherence was due to complacence with
treatment as 40% of these patients were found to have recurrent
disease after a period of disease quiescence in the first 12 months
of treatment [9]. Non persistence to treatment is risky with studies
reporting the disease recurrence rate of up to 50% in the first
12 months from the cessation of treatment [21]. Vision may be
rescued in cases of prompt retreatment for early recurrence of
disease but there is significant long term detriment to vision with
recurrence of disease. Recurrence of disease has been shown to
result in irreversible vision loss in the second year data from the
VEGF Trap-Eye: Investigation of Efficacy and Safety in Wet Age-
Related Macular Degeneration (VIEW) and Lucentis Compared to
Avastin Study (LUCAS) trials [22, 23]. A large, long term real world
study also reported 41% reactivating in the first year after
suspending treatment in eyes with 3 month treatment intervals
and 79% at 5 years. Eyes that reactivated also loss 4.3 letters and
only managed to recover 1.2 letters with the recommencement of
treatment [24].
In this analysis we attempted to examine treatment burden as

the main factor of association with long term non-persistence. A
major confounder is the effect of treatment futility on non-
persistence. Several aspects of the methodology and results help
to correct for this. Firstly, treatment interval at 2 years was used to
ensure that the cohort studied were still receiving treatment at
that time or would not have been included in this analysis.
Secondly, baseline and final VA at 2 years was similar across all
groups suggesting that all patients were treated as necessary to
achieve their best possible outcomes. Another possible confoun-
der is the disruption to ophthalmic services and subsequent
lockdowns due to the COVID-19 pandemic in 2020 which might
have increased non-persistence rates. However, this would only
have affected the 5-year non-persistence of patients that started
treatment in 2015 and were still continuing treatment in 2020.
Since we did not investigate non-persistence rates beyond 5 years,
we believe any disruption caused by COVID-19 would be
negligible in our cohort.
The reasons for non-persistence are multi-factorial. While

treatment interval at 2-year had a strong effect on non-
persistence, other factors identified in a prior study include
patient-related factors such as increased comorbidities, lack of
carer assistance, longer distance from home to clinics and poorer
baseline visual acuity. On the other hand, patients who
experienced greater visual gains have been reported to be more
likely to persist with treatment [25]. We believe that this also
applies to our cohort.
A strength of this study is the analysis of a large multi-centred

cohort of patients with outcome data that were prospectively
collected. All data analysed by FRB! are 100% complete and within
prespecified ranges hence, we believe that the results presented
are robust and representative of routine clinical practice. This
study also addressed a specific and clinically important question,
the effect of treatment burden on long-term non-persistence, that
may be difficult to answer with any other study design. ATa

bl
e
3.

C
lin

ic
al

o
u
tc
o
m
es

fo
r
5-
ye
ar

co
m
p
le
te
rs

(±
3
m
o
n
th
s)
,b

y
g
ro
u
p
o
f
in
je
ct
io
n
in
te
rv
al

at
2
ye
ar
s.

El
ig
ib
le

co
h
or
t

4-
w
ee

ks
6-
w
ee

ks
8-
w
ee

ks
10

-w
ee

ks
12

-w
ee

ks
>
12

-w
ee

ks

Ey
es

75
7

95
14

7
16

9
12

5
10

3
11

8

VA
24

m
o
n
th
s,
m
ea
n
(S
D
)

67
.4

(1
5.
9)

65
.4

(1
6.
3)

69
.4

(1
2.
6)

68
.3

(1
5.
4)

68
(1
4.
7)

66
.4

(1
7)

65
.3

(1
9.
6)

VA
≤
35

le
tt
er
s,
n
(%

)
47

(6
.2
%
)

9
(9
.5
%
)

3
(2
%
)

11
(6
.5
%
)

6
(4
.8
%
)

6
(5
.8
%
)

12
(1
0.
2%

)

VA
≥
70

le
tt
er
s,
n
(%

)
45

4
(6
0%

)
51

(5
3.
7%

)
95

(6
4.
6%

)
11

3
(6
6.
9%

)
70

(5
6%

)
53

(5
1.
5%

)
72

(6
1%

)

VA
60

m
o
n
th
s,
m
ea
n
(S
D
)

61
.9

(2
0.
5)

61
.2

(2
3.
5)

65
.1

(1
7.
5)

62
.7

(1
9.
9)

63
.2

(1
7.
8)

57
.6

(2
3.
2)

60
(2
1.
6)

VA
≤
35

le
tt
er
s,
n
(%

)
10

2
(1
3.
5%

)
17

(1
7.
9%

)
11

(7
.5
%
)

22
(1
3%

)
12

(9
.6
%
)

21
(2
0.
4%

)
19

(1
6.
1%

)

VA
≥
70

le
tt
er
s,
n
(%

)
37

3
(4
9.
3%

)
47

(4
9.
5%

)
78

(5
3.
1%

)
87

(5
1.
5%

)
60

(4
8%

)
44

(4
2.
7%

)
57

(4
8.
3%

)

Δ
VA

fr
o
m

fi
rs
t
in
je
ct
io
n
,
m
ea
n
(9
5%

C
I)

−
0.
6
(−

2.
1,

0.
8)

−
2.
3
(−

7.
5,

2.
9)

1.
6
(−

1.
4,

4.
5)

−
0.
5
(−

3.
6,

2.
5)

1.
1
(−

2.
2,

4.
3)

−
4.
4
(−

8.
3,

−
0.
5)

−
0.
7
(−

4.
6,

3.
2)

Δ
VA

fr
o
m

24
m
o
n
th
s,
m
ea
n
(9
5%

C
I)

−
5.
4
(−

6.
5,

−
4.
4)

−
4.
2
(−

7.
9,

−
0.
5)

−
4.
3
(−

6.
4,

−
2.
3)

−
5.
6
(−

7.
7,

−
3.
6)

−
4.
8
(−

6.
9,

−
2.
7)

−
8.
8
(−

12
,−

5.
6)

−
5.
3
(−

8.
3,

−
2.
3)

In
je
ct
io
n
s
60

m
o
n
th
s,
m
ed

ia
n
(Q
1,

Q
3)

31
(2
5,

39
)

47
(3
8.
5,

54
)

39
(3
2,

45
)

33
(2
8,

37
)

28
(2
4,

32
)

26
(2
1.
5,

28
)

25
(1
9,

28
)

V
is
it
s
60

m
o
n
th
s,
m
ed

ia
n
(Q
1,

Q
3)

36
(2
8,

47
)

51
(4
4.
5,

57
)

43
(3
7.
5,

49
)

36
(3
1,

42
)

31
(2
7,

41
)

28
(2
4.
5,

34
)

28
(2
4,

35
)

A
ct
iv
e
M
N
V,

%
51

.3
%

69
.9
%

57
.2
%

51
.1
%

48
%

38
.4
%

44
.3
%

CI
C
o
n
fi
d
en

ce
in
te
rv
al
,M

N
V
M
ac
u
la
r
n
eo

va
sc
u
la
r,
SD

St
an

d
ar
d
d
ev

ia
ti
o
n
,
VA

V
is
u
al

ac
u
it
y.

K.Y.C. Teo et al.

471

Eye (2023) 37:467 – 473



significant limitation of this study was the lack of data on the
reasons for non-persistence for most of our patient cohort.
Discontinuation might have been due to futility of treatment, if
this were the case we would expect to find that patients that
discontinued had worse vision but in fact this was not the case.
Overall, these findings suggest that patients are able to tolerate

a high treatment burden if they get better outcomes. These
findings should encourage physicians to continue to treat patients
in accordance to their disease activity without worry that patients
will’burn-out’. In addition, awareness and education of the disease
is important in patients with more stable disease to ensure that
they are not lulled into a sense of complacency once the
underlying neovascular lesion has been deactivated. A modifica-
tion to the treat and extend regimen should include a final step of
maintain and remind patients and physicians regarding the need
for regular treatment or at the very least timely monitoring.

Summary table
What was known before

● Early treatment burden related to neovascular age related
macular degeneration (nAMD) may affect long term persis-
tence to treatment Persistence is defined as continuing
treatment Shorter treatment intervals, hence higher treatment
burden is thought to contribute to reduced persistence to
treatment

What this study adds

● Contrary to prior findings, we found that patients on longer
treatment intervals at 2 years were more likely to be non-
persistent with treatment in later years This suggest that
physicians should treat patients according to disease activity
and not be apprehensive of a high treatment burden Patients
appear to value improvement in vision and hence persist with
treatment even in the long term.
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