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ABSTRACT

Introduction:  Anti-vascular endothelial 
growth factor (VEGF) is generally given using 
pro re nata or “treat-and-extend” (T&E) regimens 
for neovascular age-related macular degenera‑
tion (nAMD). Randomized clinical trials have 
reported that T&E is superior to Pro re nata (PRN), 
but results from clinical trials may not always be 
replicated in clinical practice. Real-world data 

comparing T&E and PRN regimens for nAMD 
are limited. The objective of this work was to 
report 24-month outcomes of PRN versus T&E 
regimens for ranibizumab and aflibercept to 
treat nAMD in routine clinical practice.
Methods:  We conducted a retrospective analy‑
sis of data from a prospectively designed obser‑
vational outcomes registry, the Fight Retinal 
Blindness! Project (FRB). Treatment-naïve eyes 
starting nAMD treatment with at least three 
injections using a T&E or PRN regimen were 
tracked by using the FRB. The primary out‑
come was the mean change in visual acuity The Fight Retinal Blindness! Study Group is listed in the 
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(VA) measured by the number of letters read on 
a logarithm of the minimum angle of resolu‑
tion chart at 2 years versus baseline. The sec‑
ondary outcome was the number of injections 
at 2 years.
Results:  From January 1, 2015 to January 
31, 2019, 3313 eyes from 2948 patients with 
nAMD were included: 1243 eyes from 1065 
patients were classified as PRN and 2070 eyes 
from 1935 patients started a T&E regimen. At 
24 months, patients on the T&E regimen expe‑
rienced significantly greater mean (95% confi‑
dence interval) improvement in VA than those 
on PRN (+ 4.2 [3.1, 5.2] vs. + 1.3 [0.1, 2.6] letters; 
p < 0.001), with more injections (14.9 standard 
deviation(SD) 4.3) vs. 9.8(SD 4.3); p < 0.001).
Conclusions:  Eyes treated with a T&E regimen 
had better VA outcomes from VEGF inhibitors 
than eyes treated PRN. This large real-world 
data assessment supports previous data from 
randomized clinical trials that the T&E regimen 
delivers better outcomes than PRN.

PLAIN LANGUAGE SUMMARY

This study focused on comparing two meth‑
ods of treating neovascular age-related macular 
degeneration, a common eye condition. The 
treatments used were ranibizumab and afliber‑
cept. We looked at the reactive “pro re nata” 
method, where treatment is given sporadically 
and only when the condition reactivates, and 
the proactive “treat-and-extend” method, which 
aims to keep the disease inactive with the fewest 
treatments at regular intervals. The main aim 
was to determine which method provides the 
best vision outcomes over a 24-month period 
and the frequency of treatment required. We 
found that the treat-and-extend method resulted 
in a greater improvement in vision than the pro 
re nata method, although it did require more 
injections. This study highlights the effective‑
ness of the treat-and-extend method for neo‑
vascular age-related macular degeneration, sug‑
gesting it gets better outcomes despite requiring 
more injections.

Keywords:  Neovascular AMD; Treat-and-
extend; Pro re nata; Intraocular injection

Key Summary Points 

Why carry out this study?

Our aim was to compare the effectiveness of 
pro re nata (PRN) and treat-and-extend (T&E) 
regimens in treating neovascular age-related 
macular degeneration (nAMD) using real-
world data, addressing gaps in existing clini‑
cal practice evidence.

We sought to identify optimal anti-vascular 
endothelial growth (VEGF) treatment regi‑
mens, addressing the balance between treat‑
ment efficacy and the burden on patients 
and healthcare systems.

What was learned from this study?

The T&E regimen showed superior visual 
acuity improvement over 24 months (+ 4.2 
vs. + 1.3 logMAR letters, p < 0.001) compared 
to PRN, with more injections (15 vs. 10 mean 
injections).

These results are significant for guiding 
clinical decisions and optimizing treatment 
approaches, considering both the clini‑
cal efficacy and the implications for health 
policy and economics.

INTRODUCTION

Pivotal phase III clinical trials only demon‑
strated that ranibizumab [1, 2] and aflibercept 
[3] were effective for neovascular age-related 
macular degeneration (nAMD) when they were 
given strictly every 4 weeks. The efficacy of the 
variable treatment regimens, which evolved due 
to the impracticality of monthly treatment for 
entire populations, is less well-established.

The “reactive” pro re nata regimen (PRN; as 
needed) is based on fixed monthly visits after 
the induction phase, in which monthly treat‑
ments are given until the choroidal neovascular 
(CNV) lesion is first graded as inactive by the 



2345Ophthalmol Ther (2024) 13:2343–2355	

practitioner. Treatment is then withheld and 
given only if the CNV reactivates. The HARBOR 
randomized clinical trial reported that patients 
who received the PRN regimen after three ini‑
tial monthly injections had a somewhat lower 
visual acuity (VA) gain at 12 months than those 
who continued on a fixed monthly regimen 
[4] (9.1 vs. 7.9 letters at 24 months) with fewer 
treatments. However, the Inhibition of VEGF 
in Age-related choroidal Neovascularisation 
(IVAN) trial [5] and Comparison of Age-related 
macular degeneration Treatment Trial (CATT) [6] 
reported more encouraging results: The visual 
outcomes of a strict PRN treatment regimen 
could approach those of a fixed monthly treat‑
ment schedule, even if there was a slight increase 
in central thickness, with fewer injections, but 
monthly monitoring was still required.

The “proactive” “treat-and-extend” (T&E) pro‑
tocol increases the intervals between treatments 
after the CNV has been stabilized to keep the 
lesion inactive (the macula remains dry, without 
any leakage) with the fewest possible treatments 
[7]; in other words, the next injection is given 
just before the CNV lesion is expected to reacti‑
vate. Some studies have reported the effective‑
ness of the T&E regimen [8–13], but, as pointed 
out by the American Academy of Ophthalmol‑
ogy, larger, better-quality studies of the effective‑
ness of the T&E protocol in real-world practice 
are required [14]. Assessing which protocol, PRN 
or T&E, produces the best outcomes remains rel‑
evant, since clinical effectiveness must be bal‑
anced against societal healthcare costs.

The primary aim of this study was to compare 
VA change and number of intravitreal therapy 
(IVT) doses of ranibizumab or aflibercept with 
the PRN versus T&E regimen at 24 months after 
starting therapy for nAMD.

METHODS

Study Design and Setting

This was an international, multicenter (Aus‑
tralia, New Zealand, Ireland, Italy, France, Spain, 
and Switzerland), observational, longitudinal, 
retrospective study of treatment-naive eyes that 

had received IVT for nAMD in routine clinical 
practice and had been tracked in the Fight Reti‑
nal Blindness! (FRB!) outcomes database. The 
FRB! system is designed to collect data from 
each clinical visit. Physicians who participate 
in the FRB! project agreed to report 80% of their 
patients to avoid reporting biases. Treating phy‑
sicians determined the treatment decision and 
visit schedules in consultation with the patient, 
which reflects real-world practice.

Approval to access to the FRB! outcomes data‑
base was obtained. Institutional ethics approval 
was obtained from the Human Research Ethics 
Committees of the University of Sydney; the 
Royal Victorian Eye and Ear Hospital, Mater 
Private Hospital Institutional Review Board, Ire‑
land; Ethics Committee of Fondazione IRCCS Ca 
Granda Ospedale Maggiore Policlinico, Milan, 
Italy; the Royal Australian and New Zealand Col‑
lege of Ophthalmologists; the canton of Zurich; 
and the French Society of Ophthalmology. Eth‑
ics committees in Australia and New Zealand 
approved the use of “opt-out” patient consent. 
The “opt-out” consent procedure was applied at 
all centers. The research described follows the 
principles of the Declaration of Helsinki.

Study Population

Participants had to be treatment-naive and to 
have started and continued on aflibercept or 
ranibizumab for nAMD under a T&E or PRN 
regimen between January 1, 2015 and January 
31, 2019. Patients received three loading doses 
before initiating the T&E or PRN regimen. They 
had to have received at least three injections in 
the first 12 months. Eyes that had fewer than 
three injections within the first 12 months were 
not included in this analysis.

Treatment decisions, including the choice of 
drug and treatment regimen, were by the clini‑
cian in consultation with the patient. Retreat‑
ments, applied consistently across groups, were 
based on the clinicians’ judgment of anatomi‑
cal and functional ineffectiveness after several 
monthly injections.

The treatment regimen is not recorded in 
the database, so this was inferred based on the 
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proportion of visits in which an injection was 
administered; T&E (injections in ≥ 83% of visits).

Completers were defined as eligible eyes that 
completed 24 months of follow-up; non-com‑
pleters were eyes that did not. The last observa‑
tion carried forward (LOCF) method was used 
for missing visual outcomes. For completers, 
VA at 24 months was the last VA reading within 
24 months. Results, including VA, are presented 
for all eyes under treatment, but the number of 
visits and injections is presented for completers 
only.

Study Measurements

Age (years), smoking status, sex, VA in logMAR 
letters and lesion type were recorded at the 
index visit for the first injection. All treatments 
were recorded, along with VA, CNV lesion activ‑
ity, and ocular adverse events at each visit. The 
lesion type was locally determined by the treat‑
ing ophthalmologists.

Outcome Measures

The main outcome was mean VA change 
over 24 months after beginning anti-vascular 
endothelial growth factor (VEGF) therapy to 
compare T&E vs PRN. Secondary outcomes were 
the mean number of injections and visits over 
24 months.

Statistical Analysis

Descriptive statistics included the mean (SD), 
median (interquartile range [IQR]), number 
(%), and 95% confidence interval (CI) as appro‑
priate. Baseline characteristics and unadjusted 
outcomes were compared between treatment 
regimens with t tests, Wilcoxon rank-sum tests, 
and chi-squared tests as appropriate. Locally 
weighted scatterplot smoothing curves were 
used to analyze VA throughout the follow-up.

Linear mixed-effects models were used to 
compare the change in VA between treatment 
regimens. Generalized Poisson mixed-effects 
models were used to compare the number of 
visits and injections. Non-completion rates 
were analyzed using Cox proportional-hazards 

models. Changes in visual acuity were adjusted 
for age and baseline visual acuity using fixed 
effects, with random effects applied for both 
individual subjects (to account for bilateral 
involvement) and clinical center, ensuring accu‑
rate and generalizable treatment effect estimates.

p < 0.05 was considered statistically signifi‑
cant. All analyses were performed with R 4.0.5 
with the glmmTMB package (v1.0.2.1) [15] for 
linear mixed-effects and generalized Poisson 
models and the coxme package (v2.2-16) [16] for 
Cox proportional hazards models.

RESULTS

From January 1, 2015 to January 31, 2019, 
3313 eyes from 2948 patients with nAMD were 
included: 1243 eyes from 1065 patients were 
classified as PRN (895 eyes were completers 
and 348 eyes were non-completers), and 2070 
eyes from 1935 patients started a T&E regimen 
(1388 eyes were completers and 682 eyes were 
non-completers).

Patient characteristics are summarized in 
Table 1. Also, there were fewer type 1 and type 2 
lesions and more type 3 and other lesion types 
treated with PRN versus T&E (p < 0.001).

VA Outcomes at 24 Months

Visual outcomes at 24  months are summa‑
rized in Table 2, and the longitudinal VA over 
24 months is shown in Fig. 1. Mean (SD) VA at 
baseline was lower in the PRN than T&E group 
(56.9 [23.2] vs. 58.9 [18.9] letters; p = 0.011). 
Also, the mean (SD) VA at 24 months was lower 
with PRN than T&E (58.1 [25.9] vs. 62.2 [21.1] 
letters; p < 0.001). The mean (95% CI) change in 
VA adjusted for differences in baseline charac‑
teristics, including baseline vision, was signifi‑
cantly worse with PRN than T&E (+ 1.3 [0.1, 2.6] 
vs. + 4.2 [3.1, 5.2] letters; p < 0.001).

24‑Month Visit and Injection Frequency 
Outcomes

The mean (SD) number of injections over 
24 months was significantly lower with PRN 
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than T&E (9.8 [4.3] vs. 14.9 [4.3]) (Table 2; 
p < 0.001). The mean (SD) number of visits was 
greater with PRN than T&E (16.3 [5.5] vs. 15.8 
[4.7]) (p = 0.025). We found little or no linear 
correlation between the number of injections 
and the VA gain (Pearson r = 0.10; Fig. 2).

The mean injection intervals under a T&E 
regimen increased from 33 days at 0–3 months 
to 61 days at 12–15 months and only increased 

slightly further to 70 days by 21–24 months 
(Fig. 3).

DISCUSSION

We report 24-month outcomes of a real-life 
cohort of patients with nAMD who received 
ranibizumab or aflibercept IVT under a T&E 

Table 1   Baseline and demographic characteristics of eligible eyes stratified by treatment regimen

PRN pro re nata or “as needed” regimen, SD standard deviation, T&E “treat and extend”
a Other: Polypoidal choroidal vasculopathy or mixed types 1–2 neovascularization or atypical neovascularization
Results in bold indicate those for wich the p-value was < 0.05

Pro re nata Treat and extend p value

Eyes 1243 2070

Patients 1065 1935

Age, years

 Mean (SD) 79.8 (8.1) 80.2 (8.4) 0.187

 Median (range) 81 (36–99) 81 (44–104) 0.139

Sex, n (%) females 669 (62.8%) 1163 (60.1%) 0.081

Left eyes, n (%) 608 (48.9%) 1008 (48.7%) 0.932

Angiographic lesion type, n (%)

 Type I 444 (35.7%) 827 (40%)  < 0.001

 Type II 200 (16.1%) 420 (20.3%)

 Type III 83 (6.7%) 92 (4.4%)

 Othera 82 (6.6%) 72 (3.5%)

 Unknown 434 (34.9%) 659 (31.8%)

Year of treatment initiation, n (%)

 2015 192 (15.4%) 360 (17.4%) 0.020

 2016 286 (23%) 510 (24.6%)

 2017 339 (27.3%) 501 (24.2%)

 2018 407 (32.7%) 641 (31%)
 2019 19 (1.5%) 58 (2.8%)
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Table 2   Visual outcomes at 24 months by treatment regimen

Outcomes included 24-month completers and non-completers by using the last observation carried forward
CI confidence interval, VA visual acuity, SD standard deviation
a Completers only
b p value adjusted for baseline vision, age, and nesting of outcomes in bilateral patients and within patients attending the same 
practice
Results in bold indicate those for wich the p-value was < 0.05

Pro re nata Treat and extend p values

Eyes 1243 2070

Baseline VA letters

 Mean (SD) 56.9 (23.2) 58.9 (18.9) 0.011

 Median (range) 63 (0, 100) 63 (0, 90) 0.980

 ≤ 35 letters (20/200), n (%) 244 (19.6%) 266 (12.9%)  < 0.001

 ≥ 70 letters (20/40), n (%) 491 (39.5%) 771 (37.2%) 0.209

Final VA, letters

 Mean (SD) 58.1 (25.9) 62.2 (21.1)  < 0.001

 Median (range) 69 (1, 100) 70 (0, 90) 0.030

 ≤ 35 letters (20/200), n (%) 268 (21.6%) 277 (13.4%)  < 0.001

 ≥ 70 letters (20/40), n (%) 608 (48.9%) 1091 (52.7%) 0.038

VA change, letters

 Mean (95% CI) 1.3 (0.3, 2.3) 3.4 (2.6, 4.1) 0.001

 Adjusted mean (95% CI) 1.3 (0.1, 2.6) 4.2 (3.1, 5.2)  < 0.001b

 Gain ≥ 10 letters, n (%) 323 (26%) 678 (32.8%)  < 0.001

 Gain ≥ 15 letters, n (%) 232 (18.7%) 469 (22.7%) 0.007

 Loss ≥ 10 letters, n (%) 229 (18.4%) 333 (16.1%) 0.092

 Loss ≥ 15 letters, n (%) 168 (13.5%) 239 (11.5%) 0.106

Duration of treatment, days

 Mean (SD) 972.3 (519) 898.7 (498.7) -

 Median (range) 931 (56, 2256) 882 (44, 2266) -

Number of visitsa

 Mean (SD) 16.3 (5.5) 15.8 (4.7) 0.025b

 Median (range) 16 (3, 40) 15 (3, 32)

Number of injectionsa

 Mean (SD) 9.8 (4.3) 14.9 (4.3)  < 0.001b

 Median (range) 10 (3, 25) 14 (3, 30)
Non-completers, n (%) 348 (28%) 682 (32.9%) 0.389b
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or PRN regimen. Two years after starting IVT 
with ranibizumab or aflibercept, the T&E regi‑
men delivered a better improvement in mean 
VA (+ 4.2 logMAR letters) than PRN (+ 1.3) with 
more injections (mean 9.8 vs. 14.9 injections) 
over 24 months.

Our results are consistent with a meta-analy‑
sis of real-world observational studies of ranibi‑
zumab IVT for nAMD that suggested that T&E 
is superior to PRN for nAMD. For studies based 
purely on PRN regimens (n = 21,612), at 2 years, 
the mean VA change was + 1.3 letters (n = 14,408) 
as in our study. The mean VA change was higher 
for studies based on T&E regimens (n = 2566) at 
2 years: + 6.7 letters (n = 2521) [17] versus + 4.2 
letters in our study. This finding is also consist‑
ent with a recent prospective randomized trial, 
the Canadian Treat-and-Extend Analysis Trial 
With Ranibizumab (CANTREAT), designed to 
evaluate and compare the monthly administra‑
tion of ranibizumab with T&E over 24 months, 
which reported a mean gain of 6.8 letters at 
2 years in the T&E arm [18].

Our results agree with the RAINBOW study 
that investigated the effectiveness and safety 
of aflibercept injection for treatment-naïve 
patients with nAMD in real-life clinical prac‑
tice in France. At 2 years, the mean VA change 
was + 3.0 letters in the overall population. The 

Fig. 1   Locally weighted scatterplot smoothing (LOESS) 
of 24-month visual outcomes comparing pro re nata (PRN) 
and treat-and-extend (T&E) regimens

Fig. 2   Scatterplot of injections received and change in vis-
ual acuity at 24 months for eyes that completed 24 months 
of follow-up. VA visual acuity. Pearson’s correlation coeffi-
cient, r, is presented at the top of the figure

Fig. 3   Treatment intervals over 24  months under a treat-
and-extend (T&E) regimen. Data are mean (95% confi-
dence interval). Sample sizes are shown above the x-axis
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change from baseline in VA in our analysis and 
the RAINBOW study was not as large as in the 
VIEW clinical trial at week 96 (+ 7.6 letters) [19]. 
However, patients had more severe disease in 
the VIEW study than in our study (mean [SD] 
VA at baseline 53.6 [13.5] vs. 56.9 [23.2] letters 
with PRN and 58.9 [18.9] letters with T&E in 
our study).

The difference in mean number of injec‑
tions between T&E (n = 14.9) and PRN (n = 9.8) 
was likely due to the more regular nature of 
treatments with the injection scheme in the 
T&E regimen, which is also the likely explana‑
tion for greater improvement in VA with a T&E 
regimen [20]. Also, the “proactive” T&E model, 
which aims at minimizing anatomic damage 
from recurrent fluid and minimizing exudative 
recurrences, may be more efficient for restoring 
and then preserving VA than the more reactive 
PRN regimen, which only allows treatment if the 
lesion reactivates [21]. In a recent review, people 
with fewer anti-VEGF injections may have had 
slightly worse vision at 1 year than those with 
monthly injections [22]. This was a difference of 
1 or 2 more letters read on a vision test chart and 
an approximately 10% increased chance of gain‑
ing 15 or more letters of vision with monthly 
injections. The study found no evidence of dif‑
ference between monthly injections and T&E 
regimens (nine injections, on average).

Strengths and Limitations

This study has several strengths and limitations. 
One strength is the high number of examined 
eyes and injections, along with the compara‑
tive results for different treatment protocols 
(T&E vs. PRN) and drugs. To exclude the effects 
of prior treatment, we included only treatment-
naïve patients receiving initial anti-VEGF injec‑
tions. The measurement of VA using logMAR VA 
strengthens our results because logMAR charts 
provide more reliable and discriminative results 
than do Snellen charts [23].

The observational, retrospective design of this 
study naturally implicates certain limitations of 
the data quality. Smoking status was omitted 
because data were available in only one-third 
of participants and lack of any evidence that 

suggested it had a direct influence on treat‑
ment choice. The omission of drug switch data 
introduces a non-differential bias across groups. 
Similarly, the lack of data on proportion use of 
ranibizumab or aflibercept limits the ability to 
adjust for drug selection differences between 
treatment strategies. The main limitation of our 
study is using an 83% injection-to-visit ratio 
to separate PRN from T&E treatments, which 
could lead to classification bias. This criterion 
was selected as the optimal approach within the 
limitations inherent to our retrospective dataset. 
Consequently, a patient discontinuing follow-
up did not alter their visit/injection proportion, 
thereby not changing their assigned group. This 
approach ensures patients remain categorized 
according to their initial treatment pathway, 
effectively minimizing the risk of negative selec‑
tion bias due to treatment discontinuation for 
reasons such as systemic comorbidities.

Despite the consecutive patient recruitment, 
implicit selection bias cannot be ruled out 
entirely. Similarly, better VA in both the affected 
and fellow eye at baseline has been associated 
with better final VA [11]. Moreover, while gath‑
ering data from multiple centers could poten‑
tially lead to classification bias, the involvement 
of experienced ophthalmologists in the analysis 
helps to reduce this risk.

Loss to follow-up may bias in favor of a 
treated group if the patients who drop out have 
poorer vision. Approximately, 33% of eyes in our 
T&E groups and 28% of eyes in our PRN group 
did not complete 24 months. High dropout rates 
are a feature and a limitation of observational 
studies. Dropouts had worse visual acuity at 
baseline and at their final follow-up visit com‑
pared to completers (mean 24-month/final VA 
61.4 in completers vs. 49.7 in non-completers 
for PRN; 64.2 in completers and 58.3 in drop‑
outs for T&E). Regardless, the T&E dropouts 
still performed better than PRN dropouts, with 
a mean (95% CI) crude change in VA of + 3.2 
letters vs. + 1.1 letters, respectively. Reasons for 
discontinuation, which were given in 20% per‑
cent eyes, included unrelated or good outcomes 
(death [32 eyes], moves to another doctor [32 
eyes], treatment successful [31 eyes], medically 
contraindicated [five eyes]) and poor outcomes 
(further treatment futile [89 eyes], patient 
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declines [19 eyes]). There are weaknesses in all 
methods to account for missing data, LOCF is 
the most straightforward and it at least gives a 
much clearer picture of what is happening in 
routine clinical practice than a completers only 
analysis. Importantly, LOCF does not introduce 
differential bias between PRN and TAE, thus pre‑
serving the study’s internal validity.

Reasons for non-completion in the remain‑
ing 80% of non-completers were unknown so we 
can only speculate why these patients did not 
continue treatment. In clinical routine care, the 
monthly monitoring required in the PRN regi‑
men is difficult to maintain. Delayed monitor‑
ing might lead to significant undertreatment of 
eyes. In our PRN group, clinical protocols such 
as dosing may have changed over time, and 
monthly follow-up was not possible. Patients 
were examined only 16 times instead of the 24 
times initially expected over 24 months, prob‑
ably because of the difficulty in traveling to clin‑
ics, especially for older patients living far away.

We found similar visit counts in PRN (16.3) 
and T&E (15.8). The reduction of visit numbers 
usually seen with a T&E regimen is only evident 
when the recommended frequent visits can be 
provided or adhered to. Evidently this was not 
the case in the population we studied. The chal‑
lenge of delivering intravitreal therapies in large 
populations is universally acknowledged, which 
enhances the significance of our data.

The distribution of injection: visit ratios is 
bimodal. We previously used 83% as the most 
appropriate point to differentiate between PRN 
and T&E [12]. Only very rarely do patients have 
the expected 100% injection: visit ratio because 
they often attend the practice for reasons other 
than management of their nAMD such as a red 
eye or to have cataract surgery. Also, the 2-year 
observation period in our study limits the assess‑
ment of treatment efficacy; a 5-year duration 
would provide a more conclusive comparison.

Another limitation is the baseline dispar‑
ity between PRN and T&E groups, notably in 
mean BCVA and the proportion with baseline 
VA below 35 letters. This difference may be due 
to different local conditions amongst the popu‑
lations studied that use the different regions. 
While it may reflect more advanced disease, nev‑
ertheless, we and others have repeatedly shown 

that eyes with worse vision tend to gain more 
vision, which would tend to bias results in favor 
of the PRN regimen [24]. All our statistical mod‑
els were adjusted for baseline VA (fixed effect).

CONCLUSIONS

In conclusion, this large observational study 
confirms prior data of randomized clinical trials 
on the efficacy of anti-VEGF treatment and pro‑
vides additional data on the potential superior‑
ity of T&E over PRN protocols. Despite ongoing 
efforts to work out optimal treatment regimens 
for anti-VEGF treatment, a gold standard has not 
been determined, so the trade-off between treat‑
ment efficacy versus patient and health system 
burden and injection complications remains 
controversial. Optimization of the treatment 
regimen of nAMD has great importance to indi‑
vidual patients, their careers, and practitioners, 
and has significant implications for health pol‑
icy and health economics. Any savings obtained 
by reduced injection rates must be weighed 
against worse health outcomes.
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