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Introduction:
Neovascular age-related macular degeneration (nAMD), also known as exudative AMD or “wet”
AMD, is the leading cause of central vision loss in patients over the age of 65 in Canada (1). The
disease burden of nAMD is projected to increase in step with the major demographic shift of
accelerated aging that is underway in Canada and in most developed nations around the world. The
increasing number of patients with nAMD will accordingly place increased demand on health care
systems as the need for treatment grows. The natural history of nAMD is well described (2-4).
Untreated, or under-treated, nAMD progresses rapidly, resulting in severe and permanent central
visual loss and possibly legal blindness (4). Vision loss from nAMD causes significant morbidity
in patients, especially in those who have restricted access to prompt care. Maintaining vision in the
elderly is critical to improved quality of life and decreased morbidity and mortality from falls. The
most recent analysis of the financial burden on vision loss and visual impairment in Canada

published in 2011 estimates the total cost of visual impairment at greater than $15.8 billion CAD
per annum (8). Of the $15.8 billion, approximately 55% represents the direct health system
expenditure ($8.6 billion per annum), with the remaining 45% representing loss in productivity,
losses from taxation, welfare etc. and the remainder being disability, death and other indirect costs
(8). The authors of this report estimated the total financial burden to be approximately $20 000 per
person with vison loss per annum (8); which, likely is an under estimate based on the cost of living
in 2019. Current estimates suggest that by 2032, 1 in 4 Canadians will be affected by eye disease,
with costs in in excess of $32 billion (8). In Canada, over 1 million individuals currently have early
AMD, and greater than 250,000 have advanced forms of the disease (9).
In addition to AMD, diabetic macular edema (DME) represents another common cause of
vision loss from retinal disease. In fact, DME is the most common cause of vision loss amongst
working aged individuals in Canada (10). DME results from a breakdown in the blood-retina
barrier, resulting in the leakage of fluid into the central retina, with swelling and exudation and
reduced visual acuity. As the prevalence and incidence of diabetes in Canada continues to increase
the burden of visual impairment secondary to DME will also grow.
Current Treatment of Neovascular Age Related Macular Degeneration :
Currently the standard of care for nAMD treatment is intravitreal injection of anti-vascular
endothelial growth factor (anti-VEGF) agents (11). At present, there are three commercially
available anti-VEGF therapies used by retina specialists to treat nAMD: Ranibizumab (Lucentis®,
Novartis Pharmaceuticals Canada), Aflibercept (Eylea®, Bayer Inc.), and off-label Bevacizumab
(Avastin®, Hoffmann-La Roche Ltd.). Bevacizumab is not approved by Health Canada for the
treatment of nAMD; however, it is commonly used off-label for the treatment of retinal neovascular
conditions such as nAMD, DME and retinopathy of prematurity.

Ranibizumab was the first of the current anti-VEGF treatments to demonstrate a significant
treatment effect for nAMD. Pooled analysis from the ANCHOR (2006), MARINA (2006), and
PIER (2008) trials demonstrates a consistent gain of 15 or more letters (3 lines of visual acuity) in
visual acuity at one year of treatment compared to sham controls or verteporfin photodynamic
therapy (PDT) (13). In addition patients treated with ranibizumab were significantly less likely to
lose 15 or more letters at 2 years compared to sham or PDT (13). Importantly, this Cochrane
Review found that ranibizumab resulted in fewer cases of blindness compared with standard of care
sham or PDT at one and two years (13).
A meta-analysis of the 4 major international multicenter randomized clinical trials looking
at anti-VEGF therapy for nAMD, the CATT (2011), IVAN (2013), GEFAL (2013), and MANTA
(2013) trials, demonstrated similar outcomes for bevacizumab vs. ranibizumab with respect to a
gain of 15 letters or more at 1 year (13). Pooled analysis of the VIEW1 and VIEW2 trials
comparing aflibercept with ranibizumab demonstrate that improvement in vision (gain of 15 letters)
and stability of vision and visual acuity are similar between the two treatments at one and two
years, and have a similar safety profile (14).
Anti-VEGF therapy and Diabetic Macular Edema:
Over the past 10 years, numerous major multi-center, randomized clinical trials have
consistently and repeatedly demonstrated the unsurpassed superiority and safety of anti-VEGF
therapy as the standard-of-care in the management of center-involving DME (18-20). Patients
treated with anti-VEGF medications are significantly more likely to gain vision and less likely to
lose vision over the near and long-term (18, 20). In addition, anti-VEGF treatment has been shown
to both prevent progression of diabetic retinopathy and reduce its severity (21, 22). A Cochrane
Review meta-analysis of 18 studies investigating the role of anti-VEGF treatment for DME

concluded that there is high-quality evidence that anti-VEGF treatment is superior to conventional
treatment alone (i.e., focal laser photocoagulation) (10).
Funding issues currently effecting Canadians:
The efficacy of anti-VEGF therapy in treating patients with nAMD and DME is
incontrovertible. However, the treatment success does come at a financial cost. The two-year
treatment cost of ranibizumab is approximately $16 000 to $39 000 CAD per person depending on
the dosing and the two-year treatment cost of aflibercept is approximately $19 000 CAD per person
(12). Most patients require greatly more than two years of anti-VEGF injections to maintain
optimal acuity. Currently in most Canadian provinces anti-VEGF treatments are reimbursed by
provincial drug benefit plans, with specific inclusion criteria (e.g. age > 65 years in Ontario for onlabel therapy). Many provincial governments are re-evaluating their reimbursement programmes in
an attempt to manage costs. For example, some Provinces (Manitoba and Newfoundland) have
limited the total number of lifetime treatments reimbursed by the Government to 15 doses per
patient (not per eye). The background for this seemingly arbitrary number of 15 doses comes from
a 2014 report by the Canadian Expert Drug Advisory Committee (CEDAC) (23). Unfortunately,
this outdated report only included 1 randomized control trial (CATT (24)) and one open-labeled
trial (HORIZON (25)) in their analysis, drawing a conclusion that the value of “more than 15
injections” was “unclear” (23). The report from the CEDAC does not adequately capture the
quality of life value of anti-VEGF treatment nor is it in-depth enough to make a statement regarding
policymaking. The document does not explain why studies were excluded from analysis and the
consensus of what papers were used for analysis were selected by only one person (23). The
CEDAC review of the CATT (24) and HORIZON (25) studies uses the PRN dosing numbers for
ranibizumab (12.6 injections) and bevacizumab (14.1 injections) as the end point for success.

However, even in the CEDAC document it is stated that the results of the CATT demonstrate that
PRN dosing was less effective compared to monthly dosing with respect to visual gains or
maintaining visual acuity over the 2 year period (23). Deriving a maximum of 15 injections based
on this interpretation of the CATT and HORIZON trials is inherently flawed and dangerous. Data
from the HORIZON trial demonstrated that PRN dosing led to increased need for monthly
monitoring to ensure the patient did not require additional dosing, leading to increased burden of
office visits (25). Importantly, non-adherence to the strict monthly monitoring lead to regression of
the previous treatment gains and visual decline (25). More recent data from the AURA study
clearly demonstrates that patients who received greater than 7 injections over 1 year or greater
than14 injections over 2 years gained more letters of visual acuity and demonstrated greater vision
maintenance than patients receiving fewer injections (26). This finding underpins the need for
appropriate data analysis for policy makers and the dangers of relying on only a few studies to
make important funding decisions for Canadians.
In the United Kingdom, the National Institute for Health and Care Excellence (NICE) is the
organization that provides national guidance and advice to improve health care. The NICE 2018
(42) guidelines on anti-VEGF treatment for nAMD outlines that intravitreal anti-VEGF treatment is
the treatment of choice and should be continued so long as there is evidence of disease activity,
regardless of the duration (ie. No limit on number of injections). They state that this treatment is
“clinically effective” and “cost effective”. Similarly, for Diabetic Macular Edema, the NICE 2013
guidelines state that intravitreal anti-VEGF treatment is recommended for treating visual
impairment due to diabetic macular oedema and that this treatment should be continued until their
clinician considers it appropriate to stop. There are no stipulations of maximal numbers of
injections as the evidence strongly argues against any limits on lifetime doses.

We know from the natural history of nAMD that progression without treatment is
inevitable. Shah et al., (2009 demonstrated a significant relationship between the number of letters
lost (decrease in vision) and the number of months of untreated exudative disease (r2 = 0.98) (2).
This is further supported by data from Liu et al., (2013) that a choroidal neovascular lesion will
progress without treatment and that the lesion will reach half of its maximum size within 14 months
after onset of exudation (27) – leading to significant and irreversible vision loss within 1-3 years of
disease onset (4). An important factor in the seemingly arbitrary cap of 15 injections is the fact the
CEDAC report did not address the rates of recurrence with stopping of treatment. This is a very
concerning issue for patients and retinal specialists who care for these patients. It is clear from the
literature that stopping treatment is associated with visual decline, loss of treatment gains,
neovascular lesion size progression, and increased exudation leading to permanent visual
impairment (13, 24, 25, 28, 29). In fact, a recent report by Hwang et al. (2019) demonstrated that
many patients who stop treatment after successful resolution of exudation show recurrence of
nAMD exudation in as early as 4 months after treatment cessation (30). In that study, patients who
extended treatment intervals out to 12 weeks had a 10% chance of recurrence of exudation per year,
suggesting the majority of patients will require more frequent dosing than q12weeks and those who
stop treatment altogether will have a significant risk of disease recurrence (30). Data from these
studies and others demonstrates significant vision loss and regression of gains in patients that stop
treatment; whether due to patient fatigue, loss to follow-up or difficulty with access to care for
financial or other reasons. Moreover, it is not only important to follow these patients closely, but
also to provide them with timely and easy access to anti-VEGF medications if recurrence is
detected. The same is true for patients suffering from DME. We know from studies looking at

patients lost to follow-up after a course of anti-VEGF for DME that up to 77% of patients lost
significant vision (>3lines) and 46% of those end up with vision of hand motion or worse (19).
Recent data from Wubben et al. (2019) demonstrated that patients with DR treated with anti-VEGF
who experience treatment interruptions (for whatever reason) are at very high risk for irreversible
vision loss (19). The visual outcomes of anti-VEGF treatment are superior to retinal
photocoagulation for both DME and proliferative diabetic retinopathy (10, 21, 31), and so
providing ready and uninterrupted access to these medication is critical for preventing irreversible
vision loss in this patient group. The studies chosen by the CEDAC for review of the effectiveness
of anti-VEGF simply do not capture these issues, and so we strongly urge those provincial
government funding agencies that limit drug injections numbers to reconsider this decision.
Furthermore, limiting lifetime treatments to 15 injections does not account for patients who have
not yet stabilized, who are not responding to a particular agent, and those who develop nAMD (or
DME) in their fellow eye. Data from 7-year follow-up studies demonstrate clearly that visual
acuity is maintained in most patients with long-term treatment (32, 33). Importantly, this number
does not reflect the progression to nAMD in the fellow eye. A meta-analysis by Wong et al. (2008)
demonstrated nAMD developed in the fellow eye in approximately 12% of patients within one year
of being diagnosed with nAMD and in 27% of patients by 4 years (3). 7-year follow-up data
reported in the SEVEN-UP study demonstrate that 50% of patients go on to develop nAMD in the
fellow eye that was initially dry (34). Based on this data, approximately a half or more of patients
with nAMD in one eye only will progress to nAMD in the fellow eye within a few years, requiring
additional anti-VEGF treatments. For those patients limited to 15 “covered” injections in total, it
would require a significant out-of-pocket expense or worse, the decision not to treat based on
financial constraints. We know from more recent long-term data that patients treated for 8 years

with over 50 injections have been shown to have and maintain significant gains in ETDRS letter
visual acuity (2-3-line gain on average) with very low rates of complications (35). Similarly for
DME, studies have clearly shown that continued therapy optimizes outcomes in the long-term (40,
41 ). These are outcomes not achievable with previous nAMD or DME treatments. It is simply
unacceptable in 2019 in Canada to limit lifetime reimbursed injections to 15 doses, as it forces the
patient or their family to decide whether they need to incur significant debt or else not treat, thereby
allowing a vision-threatening condition to progress to irreversible legal blindness.
Considering the growing financial expense to public and private health systems, as well as
the burden of treatment for both the patients and the treating physician, several strategies have been
investigated by ophthalmologists and researchers to address limiting the total number of treatments
required for successful treatment. Several variations of pro re nata (PRN or as-needed) dosing and
treat-and-extend regimens have been studied (HORIZON (25), TREX-AMD (36-38), CANTREAT (29), (35)). Together data from these large trials demonstrates that patients treated with a
treat-and-extend regimen have similar visual outcomes as patients on monthly treatment but require
on average 2-4 less injections per year, which translates to a direct savings to the healthcare system
on over $4000 per patient.
Conclusions:
It is clear that the number of Canadians living with nAMD and DME is on the rise and that
treatment of these vision-threatening diseases may cause a significant burden on the patient,
caregivers and the broader healthcare system as a whole (1, 5, 8). The global prevalence of AMD is
estimated to exceed 196 million people by 2020 and projected to reach a staggering 288 million
people by 2040 (1). Clearly strategies will need to be implemented to account for the increased
need for treatment. However, limiting funding for anti-VEGF therapy or arbitrarily limiting the

number of injections to prespecified number is misguided, injudicious, and inappropriate and runs
contrary to level-1 medical evidence as well as published and widely accepted evidence-based
guidelines (8).
Compared to the rest of the world, Canada has a relatively low rate of low vision and
blindness. This is, in part, due to the access to universal healthcare and coverage of medications to
treat vision-threatening conditions such as nAMD and DME.
We hope that provincial and federal stakeholders will have continued open dialogue with
retina specialists to developed evidence-based strategies to support anti-VEGF therapy for
Canadians. The Canadian Retina Society and the Canadian Ophthalmological Society are eager to
participate in any discussions on any topics related to the vision health of all Canadians.
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