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Objective: To report on anti�vascular endothelial growth factor (anti-VEGF) discontinuation in neovascular age-related macular degener-
ation (nAMD).

Design: Retrospective cohort study.
Participants: Treatment-naive nAMD patients initiating anti-VEGF injections between 2015 and 2021.
Methods: Demographics, treatment start and end dates, number of injections, treatment length, reason for discontinuation, and baseline

and final data (i.e., age, best-corrected visual acuity, and central subfield thickness) were recorded. Statistical analyses using STATA 17.0
assessed differences between baseline and final values and between treatment-discontinuation subgroups.

Results: A total of 619 eyes of 502 treatment-naive patients (9015 injections) were included (age, 81.6 § 8.4 years; 64.0% female). Dis-
continuation rate was 58.3% (361 of 619), with 310 patients discontinuing because of the lack of visual benefit (n = 152), severe comorbidity or
death (n = 82), transferred (n = 33), stable off active treatment (n = 19), lack of benefit plus stable off treatment (n = 14), patient decision (n = 6),
and ocular comorbidity (n = 4). Among the 309 remaining patients, 51 (16.5%) were lost to follow-up. Discontinuation occurred within the first
year in 49.3% (n = 178). Visual acuity was at least maintained in all groups and improved in the following groups: severe comorbidity or death
(p < 0.0001), lost to follow-up (p = 0.0003), transferred (p = 0.0004), and stable off treatment (p = 0.0053). The lack of visual benefit group had
no improvement in vision regardless of treatment length. Compared with other subgroups, those stable off treatment group was younger
(p = 0.0055), had better baseline vision (p = 0.0018), received more injections (p = 0.0437) over a longer time (p = 0.0034), and achieved better
final vision (p < 0.0001).

Conclusion: While there was a high discontinuation rate over 7.5 years, most were attributable to disease or treatment factors and non-
modifiable patient factors. Discontinuation frequently occurred within the first year.
Objectif: Faire un compte-rendu sur l’abandon du traitement par un anti-VEGF (facteur de croissance endoth�elial vasculaire) dans la
d�eg�en�erescence maculaire li�ee �a l’âge (DMLA) n�eovasculaire.

Nature: �Etude de cohorte r�etrospective.
Participants: Patients pr�esentant une DMLA n�eovasculaire jamais trait�ee qui ont commenc�e �a recevoir des injections d’anti-VEGF entre

2015 et 2021.
M�ethodes: Ont �et�e enregistr�ees les variables suivantes : donn�ees d�emographiques, date de d�ebut et de fin du traitement, nombre d’in-

jections, dur�ee du traitement, raison de l’abandon du traitement, valeurs de d�epart et valeurs finales (soit l’âge, la meilleure acuit�e visuelle
corrig�ee et l’�epaisseur du sous-champ central). Les analyses statistiques, qui ont fait appel au logiciel STATA 17.0, mesuraient les diff�erences
entre les valeurs de d�epart et les valeurs finales de même qu’entre les sous-groupes de patients qui ont abandonn�e le traitement.

R�esultats: Au total, 619 yeux de 502 patients jamais trait�es (9015 injections) ont �et�e inclus (âge : 81,6 § 8,4 ans; 64,0 % de femmes). Le
taux d’abandon du traitement �etait de 58,3 % (361 sur 619), dont 310 patients qui ont mis fin �a leur traitement pour les motifs suivants :
absence de bienfait sur le plan visuel (n = 152), comorbidit�e grave ou d�ec�es (n = 82), transfert �a une autre �equipe de soins (n = 33), �etat stable
sans traitement actif (n = 19), absence de bienfait du traitement et �etat stable sans traitement actif (n = 14), choix du patient (n = 6) et
comorbidit�e oculaire (n = 4). Parmi les 309 patients restants, 51 (16,5 %) ont �et�e perdus de vue pendant le suivi. L’abandon du traitement est
survenu pendant la premi�ere ann�ee dans 49,3 % des cas (n = 178). L’acuit�e visuelle s’est au moins maintenue chez tous les patients et s’est
am�elior�ee dans les sous-groupes suivants: comorbidit�e grave ou d�ec�es (p < 0,0001), perte de vue pendant le suivi (p = 0,0003), transfert �a une
autre �equipe de soins (p = 0,0004) et �etat stable sans traitement actif (p = 0,0053). Aucune am�elioration de la vision n’a �et�e observ�ee chez les
patients du sous-groupe « absence de bienfait sur le plan visuel », peu importe la dur�ee du traitement. Comparativement �a d’autres sous-
groupes, les patients dont l’�etat �etait stable sans traitement actif �etaient plus jeunes (p = 0,0055), avaient une meilleure vision initiale
(p = 0,0018), ont reçu un plus grand nombre d’injections (p = 0,0437) ou pendant plus longtemps (p = 0,0034) et avaient une meilleure vision
finale (p< 0,0001).

Conclusion: On a not�e un fort taux d’abandon du traitement lors de la p�eriode d’�evaluation de 7,5 ans. La plupart des abandons tenaient
�a la pr�esence de facteurs pathologiques ou th�erapeutiques ou encore �a des facteurs non modifiables inh�erents aux patients. L’abandon est
souvent survenu pendant la premi�ere ann�ee de traitement.
© 2023 Canadian Ophthalmological Society.
Published by Elsevier Inc. All rights reserved.

e161

ealth and Social Security de ClinicalKey.es por Elsevier en abril 19, 2024. 
ión. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcjo.2023.02.006&domain=pdf
https://doi.org/10.1016/j.jcjo.2023.02.006


TaggedEndCan J Ophthalmol Volume 59, Number 2, April 2024
TaggedPAnti�vascular endothelial growth factor (anti-VEGF) is
the mainstay of therapy for several visually debilitating dis-
eases. Neovascular age-related macular degeneration
(nAMD) patients typically require ongoing therapy to
maintain efficacy, and adherence is important for optimal
outcomes. TaggedEnd

TaggedPTreatment discontinuation rates in real-world studies are
higher than in clinical trials.1 Reported rates vary, with
most ranging between 40% and 50%.2,3 A recent review
found that treatment was discontinued within 2 years in up
to half of nAMD patients.4 Several reasons have been cited,
including disease and patient factors such as patient prefer-
ence, loss to follow-up, and death. Frequent injections come
with significant burdens on patients and caregivers, com-
pounded by the challenges of the disease itself.5�8 Nonad-
herence to treatment is a known concern.4,6,9 COVID-19
posed additional challenges for physicians and patients,
resulting in poorer outcomes due to deferred treatment.10,11 TaggedEnd

TaggedPThere have been numerous different approaches to dis-
cussing adherence to and persistence with intravitreal ther-
apy. A framework for defining these concepts was recently
developed to improve reporting on the use of anti-VEGF
injections.12 Short-term nonadherence, defined as visits
delayed by at least 2 weeks, was distinguished from longer-
term nonpersistence, planned discontinuation, and transfer of
care12 Much of the literature has focused on prevalence and
risk factors for nonadherence, but fewer studies have
reported on treatment discontinuation. This study seeks to
characterize anti-VEGF discontinuation patterns in nAMD
patients over 7.5 years, capturing treatment patterns before
and during the pandemic. We report on treatment discon-
tinuation rate, identify key reasons, and assess variables con-
tributing to discontinuation. TaggedEnd
TaggedH1Methods TaggedEnd

TaggedH2Study population TaggedEnd

TaggedPThis was a retrospective study of all treatment-naive
nAMD patients initiating therapy with anti-VEGF (afliber-
cept, bevacizumab, or ranibizumab) by a single surgeon (T.
S.) between January 1, 2015, and June 30, 2021, in an aca-
demic tertiary centre in southwestern Ontario. Follow-up
data until June 30, 2022, were included to ensure a mini-
mum of 1 year since treatment initiation. Exclusion criteria
included prior injections and peripapillary choroidal neo-
vascularization because the treatment protocol differs from
that for other nAMD types.13 The study was approved by
the Western University Health Sciences Research Ethics
Board. TaggedEnd

TaggedH2Data collection TaggedEnd

TaggedPThe medical record was accessed to record sex, home-
town, and the following baseline and final data for each
affected eye: age, best-corrected visual acuity (BCVA), fel-
low eye BCVA, and central subfield thickness (CST).
e162 TaggedEnd
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BCVA was measured using a Snellen eye chart with current
spectacle correction. BCVA was converted to logMARs.
CST was defined as the automated internal limiting mem-
brane to retinal pigment epithelium (ILM-RPE) thickness
measurement from Cirrus (Carl Zeiss Meditec AG, Jenna,
Germany) and Triton (Topcon, Livermore, Calif.) optical
coherence tomography (OCT) reports. Baseline and final
data were collected from the dates of the first and last injec-
tions, respectively. Number of injections was recorded, and
the length of treatment was computed from treatment start
and end dates. Distance from hometown to London,
Ontario, where the centre is located, was determined. TaggedEnd

TaggedH2Reasons for discontinuation TaggedEnd

TaggedPReasons for discontinuation were categorized as lack of
visual benefit, stable off active treatment, lack of visual ben-
efit plus stable off treatment, lost to follow-up, severe comor-
bidity or death, ocular comorbidity, transferred, and patient
decision. Lack of visual benefit was defined as patients in
whom further therapy was deemed futile by the treating
physician due to macular atrophy, hemorrhage, or a lack of
visual acuity improvement in a patient with little to no cen-
tral acuity at baseline. Stable disease was defined as the
absence of macular edema on OCT when the patient had
been extended beyond 3 months from the last injection
(often after missing an appointment). If patients had a lack
of visual benefit and stability on OCT, they were categorized
as lack of visual benefit plus stable off treatment. TaggedEnd

TaggedPPatients were lost to follow-up if they (i) received an
injection on their last visit, (ii) did not attend their next
appointment with no documented reason, or (iii) did not
present for care again for the remainder of the study period.
Cases were categorized as severe comorbidity or death based
on notes in the clinic’s medical record documenting the
patient’s death or attributing discontinuation to the patient
developing dementia, cancer, stroke, and so on. Because
some patients discontinuing due to severe comorbidity or
death could have been missed with this method, the hospi-
tal medical record was also cross-referenced for cases in
which the patient did not attend his or her scheduled fol-
low-up. Ocular comorbidity was defined as other ocular con-
ditions (e.g., other retinal disease, glaucoma, and so on)
causing poor vision or injection-related endophthalmitis
leading to treatment discontinuation. Cases were catego-
rized as transferred when patients were referred by the cur-
rent treating physician to an ophthalmologist in another
city. Patient decision was identified as the discontinuation
reason for cases in which the patient elected to stop injec-
tions. TaggedEnd

TaggedH2Statistical analysis TaggedEnd

TaggedPDiscontinuation rate was defined as the proportion of eyes
discontinuing injections permanently during the study
period. The frequency of each discontinuation reason was
determined over the whole study period and by year.
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Demographic and clinical variables were reported as mean
and standard deviation or frequency. The data have a non-
normal distribution (Shapiro�Wilk test). The Wilcoxon
rank-sum (Mann�Whitney) test was used to analyze varia-
bles across groups, and the Wilcoxon signed-rank test was
used to analyze baseline and final variables within groups.
Kaplan�Meier survival curves were generated for time to
discontinuation. Analyses were performed using STATA
version 17.0 (STATA Corporation, College Station, Tex.).TaggedEnd
TaggedH1Results TaggedEnd

TaggedH2Study population TaggedEnd

TaggedPA total of 619 eyes of 502 treatment-naive nAMD
patients started treatment with anti-VEGF between January
2015 and June 2021. Mean baseline age was 81.6 §
8.4 years, and 64.0% of patients (396 of 619) were female.
Mean baseline BCVA was 0.8 § 0.5 logMAR (Snellen
equivalent 20/125). A total of 9015 injections were given,
with 23.3% of patients (117 of 502) receiving injections in
both eyes at some point during the study period. TaggedEnd

TaggedH2Treatment discontinuation rateTaggedEnd

TaggedPTreatment was discontinued in 361 eyes (58.3%), with
310 of these discontinued for the following reasons: 152 due
to lack of visual benefit, 82 due to severe comorbidity or
death, 33 transferred, 19 stable off active treatment, 14 due
to lack of visual benefit plus stable off treatment, 6 due to
patient decision, and 4 due to ocular comorbidity. Among
the 309 remaining eyes, 51 (16.5%) were lost to follow-up.
Demographic and clinical variables are reported in Table 1. TaggedEnd

TaggedPTable 2 displays the reasons for discontinuation by year.
Lack of visual benefit was the most common reason in all
years except 2015 and 2021. All eyes discontinued in 2015
were on treatment for <1 year because patients were treat-
ment naive at the start of the study period. This accounts
for the small number of treatment discontinuations (n = 8)
and different pattern of reasons. In 2021, severe comorbidity
or death was the most common reason. The year 2021
accounted for 30.5% of patients (25 of 82) stopping due to
severe comorbidity or death over the 7.5 years. Severe
comorbidity or death was second most common in other
years. The year 2020 was an exception, where lost to follow-
up was second. This corresponded to the onset of the
COVID-19 pandemic and accounted for 23.5% of patients
lost to follow-up (12 of 51) over the total study period. TaggedEnd

TaggedH2Visual acuity and CSTTaggedEnd

TaggedPIn eyes with ongoing treatment, mean BCVA improved
from 0.6 § 0.4 logMAR (Snellen 20/125) at baseline to 0.4
§ 0.3 logMAR (Snellen 20/50) at the most recent injection
(p < 0.0001). BCVA improved in eyes with treatment dis-
continued from 1.0 § 0.5 logMAR (Snellen 20/200) to 0.9
§ 0.6 logMAR (Snellen 20/160; p < 0.0001). The
e163
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TaggedEnd Table 2—Frequency of reasons for discontinuation by treatment end year

Reason for treatment discontinuation, n (% of year total)

Treatment end year Lack of visual
benefit

Severe comorbidity
or death

Lost to
follow-up

Transferred Stable off
active treatment

Lack of visual
benefit plus
stable off
treatment

Patient
decision

Ocular
comorbidity

2015 (n = 8) 1 (12.5) 1 (12.5) 1 (12.5) 3 (37.5) 0 1 (12.5) 1 (12.5) 0
2016 (n = 32) 15 (46.9) 7 (21.9) 4 (12.5) 3 (9.4) 1 (3.1) 2 (6.3) 0 0
2017 (n = 55) 27 (49.0) 9 (16.4) 9 (16.4) 6 (10.9) 3 (5.5) 0 1 (1.8) 0
2018 (n = 51) 21 (41.2) 13 (25.5) 9 (17.7) 4 (7.8) 0 3 (5.9) 1 (2.0) 0
2019 (n = 60) 29 (48.3) 14 (23.3) 8 (13.3) 2 (3.3) 3 (5.0) 2 (3.3) 0 2 (3.3)
2020 (n = 63) 24 (38.1) 10 (15.9) 12 (19.1) 5 (7.9) 6 (9.5) 2 (3.2) 1 (1.6) 2 (3.2)
2021 (n = 73) 24 (32.9) 25 (34.3) 7 (9.6) 9 (12.3) 2 (2.7) 3 (4.1) 2 (2.7) 0
2022 (Jan�July) (n = 19) 9 (47.4) 3 (15.8) 1 (5.3) 1 (5.3) 4 (21.1) 1 (5.3) 0 0

TaggedEndCan J Ophthalmol Volume 59, Number 2, April 2024
following subgroups also experienced BCVA improvements:
severe comorbidity or death (0.6 § 0.3 to 0.5 § 0.4 log-
MAR; p < 0.0001), lost to follow-up (0.9 § 0.5 to 0.7 §
0.4 logMAR; p = 0.0003), transferred (0.7 § 0.4 to 0.5 §
0.4 logMAR; p = 0.0004), and stable off active treatment
(0.6 § 0.6 to 0.3 § 0.3 logMAR; p = 0.0053). There was no
significant improvement in the following subgroups: lack of
visual benefit, lack of visual benefit plus stable off treatment,
patient decision, and ocular comorbidity. TaggedEnd

TaggedPIn eyes with ongoing treatment, mean CST improved
from 355.6 § 155.6 mm at baseline to 239.5 § 60.5 mm at
the most recent injection (p < 0.0001). CST improved in
eyes with treatment discontinued due to lack of visual bene-
fit (baseline, 375.9 § 143.6 mm to final, 243.9 § 81.7 mm;
p < 0.0001), lack of visual benefit and stable off treatment
(418.1 § 146.1 to 254.1 § 134.1 mm; p = 0.0043), stable
off active treatment (322.3 § 90.2 to 226.9 § 47.3 mm;
p = 0.0004), severe comorbidity or death (359.8 § 120.5 to
246.1 § 87.6 mm; p < 0.0001), lost to follow-up (354.9 §
127.1 to 241.7 § 55.3 mm; p < 0.0001), and transferred
(337.7 § 110.4 to 292.3 § 97.7 mm; p = 0.0084). TaggedEnd

TaggedFigure

Fig. 1—Kaplan–Meier survival curves for time to treatm

e164 TaggedEnd

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of H
Para uso personal exclusivamente. No se permiten otros usos sin autorizac
TaggedH2Treatment length and interval TaggedEnd

TaggedPThe mean treatment length was 3.3 § 1.8 years in those
with treatment ongoing and 1.5 § 1.3 years in those with
treatment discontinued (p < 0.0001). Treatment length
was <2 years in all discontinuation subgroups except severe
comorbidity or death (2.0 § 1.5 years), stable off active
treatment (2.3 § 1.6 years), and ocular comorbidity (3.7 §
0.9 years). Treatment was discontinued within the first year
in 49.3% (178 of 361). Figure 1 displays Kaplan�Meier sur-
vival curves for time to discontinuation by subgroup.TaggedEnd

TaggedPAmong the lost to follow-up and patient decision groups
(n = 57), discontinuation most often occurred at a treat-
ment interval of 4�5 weeks (n = 17; 19.8%) or �12 weeks
(n = 17; 19.8%). Of the 23 remaining, 8 stopped at a 6- to
7-week treatment interval, 9 at an 8- to 9-week interval,
and 6 at a 10- to 11-week interval. TaggedEnd

TaggedH2Distance from hometown TaggedEnd

TaggedPFigure 2 displays the distribution of patients’ hometowns
in relation to London, Ontario, where the centre is located.
ent discontinuation by reason for discontinuation. TaggedEnd
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TaggedFigure

Fig. 2—Distribution of patient hometown relative to the centre. The numbers of patients living within 15, 30, 60, 100, and >100 km from
London, Ontario, are displayed. TaggedEnd

TaggedEndTreatment discontinuation in nAMD—Basilious et al.
The mean distance from hometown was 35.3 § 42.4 km.
About forty-three percent of patients (268 of 619) live
in the same city as the centre, 13.6% (n = 84) live 15 to
<30 km away, 18.1% (n = 112) live 30 to <60 km
away, 14.7% (n = 91) live 60 to <100 km away, and
10.3% (n = 64) live �100 km away. There was no differ-
ence between treatment ongoing (34.1 § 39.7 km) and
treatment discontinued (36.1 § 44.3 km) groups. Dis-
tance was greater in the transferred group (92.0 § 57.3
km) than in those with treatment ongoing (p < 0.0001)
or discontinued for all other reasons (p < 0.0001). There
was no significant difference between those lost to fol-
low-up (31.0 § 38.4 km) and those with treatment
ongoing or discontinued. TaggedEnd
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TaggedH2Lack of visual benefitTaggedEnd

TaggedPFigure 3 displays the distribution of treatment length and
number of injections for 166 eyes discontinued due to lack
of visual benefit (n = 152) or lack of visual benefit plus sta-
ble off treatment (n = 14). Of these, 59.0% (98 of 166) dis-
continued within the first year (Table 3). Those with <1
year of treatment received 6.0 § 1.6 injections over 0.6 §
0.2 years (approximately 7.5 months), while those with �1
year of treatment received 13.4 § 5.8 injections over 1.9 §
0.9 years (number of injections, p < 0.0001; treatment
length, p < 0.0001). Those with treatment discontinued
within the first year had worse baseline BCVA (<1 year,
1.4 § 0.5 logMAR vs �1 year, 1.1 § 0.5 logMAR;
p = 0.0002) and worse final BCVA (1.3 § 0.4 vs 1.1 § 0.4
e165
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TaggedFigure

Fig. 3—Distribution of treatment length (A) and number of injections (B) for eyes with treatment discontinued due to a lack of visual
benefit. TaggedEnd

TaggedEndCan J Ophthalmol Volume 59, Number 2, April 2024
logMAR; p = 0.0031). Neither group had a significant
improvement in BCVA, but both groups had a reduction in
CST (p < 0.0001 for <1 year; p < 0.0001 for �1 year).
Sixty-two eyes (37.3%) had atrophy, with 24 in the group
with <1 year of treatment and 38 in the group with �1 year
of treatment. TaggedEnd
TaggedH2Lost to follow-up TaggedEnd

TaggedPCompared with treatment ongoing, those lost to follow-
up were older (lost, 82.4 § 7.4 years vs ongoing, 79.1 § 8.3
years; p = 0.0044), had worse baseline BCVA (0.9 § 0.5 vs
0.6 § 0.4 logMAR; p = 0.0005), worse final BCVA (0.7 §
0.4 vs 0.4 § 0.3 logMAR; p < 0.0001), fewer injections
e166 TaggedEnd
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(9.6 § 8.0 vs 20.2 § 10.9; p < 0.0001), and shorter treat-
ment (1.3 § 1.3 vs 3.3 § 1.8 years; p < 0.0001). Compared
with discontinuation due to all other reasons, the lost to fol-
low-up group had better final BCVA (lost, 0.7 § 0.4 log-
MAR vs all other discontinued, 0.9 § 0.6 logMAR;
p = 0.0086), worse final fellow eye BCVA (0.6 § 0.5 vs 0.5
§ 0.6 logMAR; p = 0.0266), and shorter treatment (1.3 §
1.3 vs 1.5 § 1.3 years; p = 0.0475). TaggedEnd
TaggedH2Stable off active treatment TaggedEnd

TaggedPCompared with treatment ongoing, those stable off active
treatment received fewer injections (stable off, 12.1 §
4.5 vs ongoing, 20.2 § 10.9; p = 0.0011) over a shorter
ealth and Social Security de ClinicalKey.es por Elsevier en abril 19, 2024. 
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TaggedEnd Table 3—Demographic and clinical variables of eyes discon-
tinuing treatment due to lack of visual benefit by treatment
length

Treatment length

Variable <1 Year �1 Year p Value

No. of eyes (%) 96 (58.5) 68 (41.5) —

Baseline age, y 82.1 § 7.6 79.8 § 8.5 0.1041
Baseline VA, logMAR 1.4 § 0.5 1.1 § 0.5 0.0002***
Final VA, logMAR 1.3 § 0.4 1.1 § 0.4 0.0031**
Baseline VA fellow eye, logMAR 0.4 § 0.4 0.6 § 0.7 0.0686
Final VA fellow eye, logMAR 0.4 § 0.4 0.7 § 0.8 0.1281
Baseline CST, mm 387.8 § 137.2 369.3 § 152.3 0.2299
Final CST, mm 249.1 § 91.5 233.5 § 74.7 0.4565
No. of injections 6.0 § 1.6 13.4 § 5.8 <0.0001****
Treatment length, y 0.6 § 0.2 1.9 § 0.9 <0.0001****
Distance from hometown, km 29.0 § 43.8 30.2 § 32.8 0.2712

VA, visual acuity; CST, central subfield thickness.
Note: Continuous parameters are reported as mean § standard deviation. Wil-
coxon rank-sum (Mann�Whitney) test was used to analyze variables across
groups.
**p < 0.01.
***p < 0.001.
****p < 0.0001.

TaggedEndTreatment discontinuation in nAMD—Basilious et al.
treatment length (2.3 § 1.6 vs 3.3 § 1.8 years; p = 0.0132).
Compared with discontinuation due to all other reasons,
the stable off treatment group was younger (stable off, 72.7
§ 14.7 years vs all other discontinued, 82.1 § 7.7 years;
p = 0.0055), had better baseline BCVA (0.6 § 0.6 vs 1.0 §
0.5 logMAR; p = 0.0018), better final BCVA (0.4 § 0.6 vs
0.9 § 0.5 logMAR; p < 0.0001), more injections (12.1 §
4.5 vs 10.5 § 7.4; p = 0.0437), and longer treatment (2.3 §
1.6 vs 1.4 § 1.3 years; p = 0.0034). TaggedEnd
TaggedH2Effects of the COVID-19 pandemic TaggedEnd

TaggedPDiscontinuation was directly attributed to the COVID-19
pandemic for 17 eyes (4.7%). One patient receiving bilat-
eral injections elected to suspend treatment and was found
to have stable disease when he returned for care 6 months
later. Another patient experienced significant disease pro-
gression on return to care 9 months later, and treatment was
eventually discontinued due to a lack of visual benefit. One
patient was confirmed to have passed away from COVID-
19, and 1 patient stopped treatment after having a COVID-
related stroke. Additionally, of 51 eyes lost to follow-up
over 7.5 years, 12 eyes (23.5%) received their last injection
between December 2019 and February 2020. These patients
did not return to care again during the study period. TaggedEnd
TaggedH1Discussion TaggedEnd

TaggedPThis study is the first to characterize reasons for anti-VEGF
discontinuation within a large Canadian population of
nAMD patients. Furthermore, this data set captures discon-
tinuation patterns before and during the COVID-19 pan-
demic. More than half of patients (58%) discontinued
treatment during the 7.5-year study period. Reported dis-
continuation rates vary widely between 20% and 70%, with
most estimates ranging between 40% and 50%.2�4,14,15

Treatment was discontinued within the first year in 49% of
Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of H
Para uso personal exclusivamente. No se permiten otros usos sin autorizac
patients, similar to previous studies finding discontinuation
in half of patients within the first year.14,15 Visual acuity
was at least maintained in all subgroups and improved in
the following subgroups: stable off active treatment, severe
comorbidity or death, lost to follow-up, and transferred. TaggedEnd

TaggedPThe most common reason for discontinuation was a lack
of visual benefit. Treatment was discontinued within the
first 12 months of therapy in 59%. On average, this occurred
at 7.5 months, representing a trial of therapy that was
stopped due to no improvement in vision. Those receiving
treatment for at least 1 year had better baseline and final
visual acuities than those with <1 year of treatment. This
may reflect a tendency toward a longer trial of therapy in
patients with better baseline visual acuity to maintain this
level of vision. Although there was no improvement in
visual acuity from baseline, CST did show definite improve-
ment with treatment, suggesting that the drugs were effec-
tive at obtaining control. These findings reflect the
challenges of predicting which patients will have a visual
benefit at baseline and highlight the critical need for predic-
tive biomarkers to guide treatment.16,17 TaggedEnd

TaggedPThe next most common reason for discontinuation was
severe comorbidity or death, followed by lost to follow-up.
This order of lack of visual benefit as the most common rea-
son and severe comorbidity or death as the second most
common reason was maintained in most years. However,
2020 and 2021 were exceptions. As opposed to most years,
in which lack of visual benefit was the most common reason
for discontinuation, severe comorbidity or death was the
top cause for discontinuation in 2021, accounting for one-
third of discontinuations that year. Furthermore, 2021
accounted for 30% of discontinuations due to severe comor-
bidity or death during the 7.5 years. These findings may rep-
resent effects of the pandemic not readily apparent from
patient charts. TaggedEnd

TaggedPIn 2020, lost to follow-up was the second most common
reason for discontinuation, as opposed to most years, when
severe comorbidity or death was the second most common
reason. During 2020, 83% of those lost to follow-up
received their last injection in January or February, missing
their next scheduled visit from March to May 2020. This
corresponds to the onset of pandemic restrictions in Can-
ada. Although there was a relative increase in lost to follow-
up during this time, the absolute number of 12 eyes lost to
follow-up in 2020 is small considering that a total of 352
eyes received injections that year. Because anti-VEGF injec-
tions were considered an essential service, the centre was
able to continue providing care.18 However, COVID-19
created unrest, which may have resulted in a hesitancy to
attend hospital-based appointments.19TaggedEnd

TaggedPLost to follow-up rates vary in the literature in part due to
multiple possible definitions.4 Our lost to follow-up rate of
16.5% is lower than those in studies with similar definitions,
with reported rates of 22% and 51% in 4-year studies and
57% in a 5-year study.20�22 Similar to previous studies,
those lost to follow-up were older and had poorer baseline
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TaggedEndCan J Ophthalmol Volume 59, Number 2, April 2024
visual acuity.20,22 Dissatisfactions with vision, treatment
burden, travel distance, and treatment unaffordability have
been reported by patients to contribute to loss to follow-
up.7,21,22 As expected, discontinuation occurred most com-
monly in 2 groups: among patients on short treatment inter-
vals (4�5 weeks), perhaps reflecting the burden of frequent
injections, and among those on longer intervals (�12
weeks), making the continued benefits of injections less
apparent to patients.23 Compared with discontinuation due
to all other reasons, those lost to follow-up had a better
BCVA in the treated eye and a worse BCVA in the fellow
eye at the time of their last injection. However, the magni-
tudes of these differences were small and likely not clinically
significant. One previous study has found higher lost to fol-
low-up rates in patients with worse BCVA in the treated or
fellow eye at the time of the last injection.20. However,
other studies have not found this to be an important
factor.24,25 TaggedEnd

TaggedPSetting appropriate expectations for treatment duration
and outcomes, emphasizing the importance of adherence,
and calling patients who have missed appointments are
strategies that may improve adherence.26 Universal insur-
ance coverage also may decrease lost to follow-up
rates.21,27,28 Anti-VEGF injections are covered by universal
health insurance in Ontario for patients over the age of 65.
Because 96% of the study population is over the age of 65,
this may account for the reduced lost to follow-up rate
observed. Contrary to previous studies, distance from home-
town was not a significant contributor in this study.20,22

This is notable because the clinic provides care to a large
region in southwestern Ontario, with a significant rural pop-
ulation driving to London, Ontario, for treatment. Clinic
notes for patients discontinuing treatment did not reflect
travel as a concern. Populations living in these neighbour-
ing cities and towns may regularly travel to larger cities for
various reasons, including to receive care from other special-
ists, so perhaps they do not consider travel for injections to
be a significant additional burden. TaggedEnd

TaggedPTreatment was discontinued for a small subgroup of
patients with stable disease. They had better baseline and
final vision than other discontinuation subgroups. They also
underwent treatment for a longer period, likely reflecting a
cautious approach to stopping treatment given the good level
of vision achieved. Because this subgroup was also the youn-
gest, we hypothesize that they may have wished a trial off
therapy due to the prolonged nature of treatment. However,
further studies would be required to assess whether age is a
factor in the decision to discontinue therapy in patients with
stable disease. Interestingly, there were no differences in
visual acuity between the stable off treatment and treatment
ongoing groups. This demonstrates that a subset of patients
may be able to stop treatment with no compromise to their
vision. However, given the challenge of identifying which
patients will fall into this category, only a small number of
patients were discontinued with stable disease in our study
e168 TaggedEnd
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population. The conservative approach of ongoing treatment
will likely continue to be favoured until we can better predict
which patients will remain stable off treatment.TaggedEnd

TaggedPA limitation of this study is the small size of some discon-
tinuation subgroups. Furthermore, the multifactorial nature
of treatment decisions could not be reflected in the analysis.
For example, providers may be more supportive of a
patient’s decision to stop injections if that patient’s disease
has been relatively stable. In such cases, patient preference
was reported as the reason for discontinuation because treat-
ment would likely have continued otherwise. The retrospec-
tive study design is an additional limitation because reasons
for discontinuation could only be determined based on pre-
viously documented data. Discontinuation decisions made
by the physician or patient were clearly documented in the
medical record. To ensure accuracy of the lost to follow-up
category, however, our hospital medical record was cross-ref-
erenced for cases in which the patient did not attend the
scheduled follow-up. This was done to determine whether
these cases should be categorized as severe comorbidity or
death instead of lost to follow-up. TaggedEnd
TaggedH1Conclusions TaggedEnd

TaggedPA high discontinuation rate was found over 7.5 years, with
discontinuation frequently occurring within the first year.
Most were attributable to disease or treatment factors and
nonmodifiable patient factors. Lost to follow-up was found
to make only a minor contribution, which may reflect
improvements in disease counselling and patient expecta-
tions. Visual acuity was maintained or improved across all
discontinuation subgroups. TaggedEnd
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