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1. Summary of the impact

University of Bristol research has increased availability of treatment at reduced cost for a major
worldwide cause of blindness, namely wet age-related macular degeneration (AMD). Clinical trial
data confirmed that an inexpensive drug (Avastin®/bevacizumab) is as successful in treating wet
AMD as the licensed one (Lucentis®/ranibizumab) and equally effective and safe given only when
the disease is active. This evidence has informed UK, European and wider international clinical
guidelines, including India and Brazil, and enabled cost-effective ‘off-label’ treatment without
reduction in quality of care. Cost-effectiveness has increased availability of treatment for
disadvantaged patients, particularly in low and middle-income countries. Brazilian health policy
highlights the ability to treat five additional patients with bevacizumab for every one with the costly
alternative. Treating only active disease is more convenient and less stressful, benefitting patient
well-being without detriment to eye health.

2. Underpinning research

The cause of wet AMD is an altered production of vascular endothelial growth factor (VEGF)
which stimulates aberrant blood vessel formation. The first biological anti-VEGF, ranibizumab,
entered clinical practice in 2007 and hugely improved prognosis. However, the high cost of the
drug, and the requirement for repeated injections into the vitreous of the eye, imposed a huge
burden on patients and health care services. Consequently, an alternative biological anti-VEGF
drug was used “off-label” by ophthalmologists, bevacizumab, (Avastin®) the parent molecule of
ranibizumab (Lucentis®); reports suggested that this drug offered equivalent visual benefits at a
more affordable cost. In 2007 the IVAN (Alternative Treatments to Inhibit VEGF in Patients with
Age-Related Choroidal Neovascularisation) study was developed to robustly assess the efficacy
and safety of ranibizumab and bevacizumab to treat wet AMD.

The trial was designed, conducted and analysed by Prof Reeves and Prof Rogers at the Bristol
Clinical Trials and Evaluation Unit and in collaboration with Prof Chakravarthy (Queen’s
University Belfast), and funded by the National Institute of Health Research (NIHR) [i, ii].

The IVAN trial aimed to compare the effectiveness of bevacizumab and ranibizumab in usual

care settings, as well as to compare regular monthly treatment (continuous) with treatment-as-
needed (discontinuous). The multicentre, factorial randomised controlled trial recruited 610
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patients from 23 NHS hospitals. The key research findings were that, in the setting of the UK
NHS and with respect to visual acuity, bevacizumab was non-inferior to ranibizumab, and only
treating active disease (discontinuous treatment) was non-inferior to monthly (continuous)
treatment [1, 2, 5].

Analysis of cost-effectiveness revealed that total costs ranged from GBP3,002 per patient for
discontinuous treatment with bevacizumab, to GBP18,590 per patient for continuous treatment
with ranibizumab [3]. The analysis demonstrated that bevacizumab would achieve substantial
cost-savings over ranibizumab with negligible differences in quality of life. In England, switching
patients to bevacizumab could save at least GBP102 (USD160) million per year [3].

The safety of bevacizumab is paramount given that its use is classified as unlicensed when used
to treat neovascular AMD. Reeves and Rogers were co-authors of a 2014 Cochrane review [4],
of nine non-industry sponsored RCTSs, including IVAN [3] trial safety data. The study concluded
that bevacizumab was as safe as ranibizumab, and that health polices recommending
ranibizumab on the grounds of safety were not sustained by evidence [4]. Most recently an
international collaboration, investigated safety in more detail by considering individual patient
data from six clinical trials, providing information on 3,052 patients with the same finding [6].
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4. Details of the impact

In the absence of treatment, wet AMD rapidly leads to severe visual disability — around 38% of
affected eyes reading three or more lines fewer on the letter (Snellen) chart by 12 months after
diagnosis. As a result of an ageing population, the number of people with AMD globally is
estimated to reach 243 million by 2030. Wet AMD accounts for 10% of those cases but 90% of
AMD central vision loss.

Informing UK clinical guidance and practice

In 2014, The Royal College of Ophthalmologists cited the initial findings from the IVAN trial [1] in
calls for an urgent review of the licensing and use of bevacizumab in AMD. New National
Institute for Health and Care Excellence (NICE) clinical guidelines on the treatment of AMD,
published in 2018, referenced both 1-year [1] and 2-year [2] findings from the IVAN trial
concluding with the view that there are ‘no clinically significant differences in effectiveness and
safety between the different anti-VEGF treatments’ [A].

Cost-effectiveness data from the IVAN trial [3] were also included in the NICE health economic
analysis [Aiii]. The guideline committee concluded that ‘treatment with bevacizumab would be
unequivocally cost effective’ while noting the drug did not currently have UK marketing
authorisation. Based on this guidance, 12 NHS Clinical Commissioning Groups (CCGs) in the
North of England adopted a policy offering patients an informed choice between the two drugs,
which could enable cost savings without a reduction in quality of care [B].

In March 2020, the UK Court of Appeal dismissed a legal challenge against the group of CCGs,
by the pharmaceutical industry, and referred heavily to evidence of safety, efficacy, and cost-
effectiveness in the NICE guideline (underpinned by the IVAN trial [3]), in support of the decision
[BI.

International changes in clinical guidance and treatment practice

The IVAN trial was one of only two clinical trials which directly informed the European Society of
Retina Specialists (EURETINA) guidance 2014 for the management of wet AMD [C]. The
guidance recommendations stated that ‘The CATT and IVAN results indicate that ranibizumab
and bevacizumab both confer solid visual function benefits’ [C]. 2019 survey data show
bevacizumab is used across the 22 most populous countries in the EU, with 5 countries
reporting >70% use of bevacizumab [D]. Specific national guidance documents also cite the
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IVAN trial [1, 2, 3] and Cochrane review [4], including the Netherlands [Ei] and Finland [Eii],
where bevacizumab accounts for 275% of intravitreal injections [D].

As a direct result of the one-year findings of the IVAN trial [1] and US CATT trial, bevacizumab
was added to the World Health Organisation (WHO) Model List of Essential Medicines in 2013
[Fi], which is a key tool for achieving universal health coverage. Subsequent updates in 2015
[Fii], and 2017 [Fiii], continued to cite the IVAN trial [1, 3], and Cochrane review [4], as evidence
for the efficacy, safety and cost-effectiveness of bevacizumab, including reviews that considered
requests to add ranibizumab (2015) and delete bevacizumab (2017). The Expert Committee
concluded that bevacizumab is the preferred option and inclusion of ranibizumab might ‘divert
relevant resources from other interventions’ [Fi].

The WHO recommendation is used by countries as evidence supporting use of bevacizumab.
Following a temporary ban, in 2016, bevacizumab was re-authorised for use by the Drug
Controller of India [G]. Underpinning the decision to re-authorise the drug the Indian Ministry of
Health and Welfare cited the WHO Essential Medicines List (2015) [G]. The formal notice noted
that “the bevacizumab injection is 40 times cheaper than other available drug” so use would “put
less financial burden on patients and prevent blindness of many” [G]. The treatment cost for wet
AMD using licensed medication is unmanageable in real-life practice in most Asia-Pacific
countries [H].

In 2015, the Brazilian Ministry of Health rejected an application for the use of ranibizumab in
their publicly funded health system [li], following an in-depth review of the evidence including the
IVAN ftrial [1, 2]. They concluded that it ‘equates in efficacy and safety to bevacizumab’ and
pointed to the ‘unfavourable cost-effectiveness ratio’. The report noted that the cost per dose of
ranibizumab (BRL126.88) could reach six times that of bevacizumab (BRL21.18) and that, if
ranibizumab were incorporated and used, ‘the Ministry of Health would be failing to treat 5
patients [with bevacizumab] for every 1 treated [with ranibizumab]’[1]. In 2018, a new Clinical
Protocol and Therapeutic Guideline for AMD cited the IVAN study [1, 2, 3] in its review of the
evidence and recommend bevacizumab as the drug of choice due to its cost-effectiveness [lii].

A 2018 study estimated that the United States citizens and healthcare system saved USD17.3
billion over a seven-year period by using bevacizumab to replace ranibizumab and aflibercept.
Across Europe, a study published in 2018 found that “Bevacizumab treatment costs EUR27,087
per year, about EUR4,000 less than aflibercept and EURG6,000 less than ranibizumab”

Healthcare systems relying on the licensed medication have gained a better cost price. Many
patients previously could not afford the expensive licensed preparation, and so risked blindness
as a result of not getting treatment. This was true even in insurance schemes if co-payments
were required. The IVAN and CATT studies widened access for these patients by identifying
affordable treatment. In the US, injections of bevacizumab for wet AMD have reached usage
levels equivalent to the licensed medication and have increased under Obamacare.

Patient benefit

Patients having intravitreal injections of an anti-VEGF drug have benefitted since a regimen only
treating active disease is less stressful and more comfortable. The recently completed follow-up
of the IVAN trial, describing outcomes over 5-7 years of anti-VEGF treatment showed 60% of
surviving patients were still requiring anti-VEGF treatment up to 7 years after starting anti-VEGF
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treatment in the IVAN trial, and had substantially better vision than would be expected without
treatment [J].

The follow-up study of the IVAN trial [J], successfully obtained information for 98% of participants
who completed the study, including those who had since died. The unprecedented completeness
of information about participants allowed us to estimate ongoing decline in vision more accurately
than had previously been done. This information has enduring important value for future economic
assessments by NICE of the likely cost-effectiveness of new treatments over a long-time horizon.
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