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CONTROVERSY

Should Avastin be
used to treat
age-related macular
degeneration in the
NHS? – No
Eye (2009) 23, 1250–1253; doi:10.1038/eye.2009.84;
published online 1 May 2009

I would like to make it clear from the very
beginning that I am not against the use of
Avastin in the National Health Service (NHS),
but just not in neovascular age-related macular
degeneration (AMD). I am also not saying that
we should never use Avastin for neovascular
AMD in the NHS, but just not now, in 2009. So
what is missing and why not? Let me take you
through my logic from different perspectives.

From the scientist’s point of view
Let me explain the differences between Avastin
and Lucentis. Avastin is the full-size molecule of
the antibody of vascular endothelial growth
factor (VEGF), whereas Lucentis is only the
fragment that has the receptor of binding VEGF.
Lucentis is smaller in size, so in theory, it gets
through the retina more rapidly1 and hence
might work faster. Avastin can get through the
normal rabbit retina2 and as it is effective in
AMD, it should get through at least the diseased
retina.
The receptor site in Lucentis has been
modified to increase the affinity to VEGF,3 and it
is about 100 times more, so in theory, Lucentis
binds to VEGF more tightly and hence,
potentially, is more effective even at a lower
dose.
There is a mechanism to eliminate the
full-size antibody through the Fc component of
the antibody from the eye back to the
circulation. Avastin has the Fc component intact
whereas Lucentis does not. Therefore, Avastin is
actively moved from the eye to the circulation
whereas Lucentis is allowed to degrade in the
eye. More importantly, Avastin can accumulate
in platelets and increases its systemic half-life.

In a rabbit at least, one can measure Avastin in
the systemic circulation for 29 days4 whereas
Lucentis is not detectable.5 In primates, Avastin
can be found in the systemic circulation after
intravitreal injection for weeks but Lucentis can
be found at most for 2 h after the injection.1
Both molecules are humanised mouse
antibody, therefore immune response is
possible; the risk is higher with Avastin as it is a
larger molecule with the Fc component and is in
the circulation for longer. Clinically that does
not seem to be a big problem, but nonetheless, it
is a risk more for Avastin than Lucentis,
especially after multiple injections.
Therefore, in summary, Lucentis stays in the
eye, penetrates the retina faster, binds VEGF
more tightly, has a lesser risk of immune
response, and a lesser risk of systemic side
effects.

From the clinical trialist’s prospective
Prospective double-masked randomised
controlled trials are the current gold standard of
evidence-based clinical practice. The case for
Lucentis cannot be disputed. It is better than no
treatment with occult choroidal
neovascularisation (CNV) in the MARINA
trial,6 and it is better than photodynamic
therapy with predominantly classic CNV in the
ANCHOR trial.7 Most recently, it has been
shown that it improves patients’ quality of life.8
At the time of writing, no prospective
randomised controlled trial for Avastin in
neovascular AMD has been published.9 Many
people think it works. In fact, I think it works as
well. But there is no evidence that it is better
than Lucentis and I cannot even think of any
theoretical reason that it would be more
effective than Lucentis. I used to think
intravitreal triamcinolone is better than laser for
diabetic macular oedema but in a recent
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published prospective randomised controlled trial, it
turns out that that is not the case at year 2; more
importantly, there were more complications from
intravitreal triamcinolone.10
Therefore, in summary, Lucentis has a gold standard
proof of effectiveness both in visual acuity and quality of
life in multiple studies, whereas Avastin provides
anecdotal evidence in retrospective case series.
From the health economist’s point of view
The most common argument that I have heard of using
Avastin is that it is just as good, and it is so much cheaper
that it is crazy not to use it. The question then is whether
it is really cheaper?
In using either drug, we would still need to see the
patients on monthly basis and treat them as needed, so
there is no difference in the infrastructure cost. Avastin is
only significantly cheaper if it is divided up in multiple
doses from a single vial. Moreover, the drug has to be
stored at 41C during transport as well as storage, and has
a short shell life. People who have worked in the NHS
would know that many things can go wrong. Drugs can
be easily needed to be thrown away because of the short
shell life, and failure to store at 41C might leading to
reduced efficacy and potential contamination. What if
there is a 1% increase risk in endophthalmitis rate?
Approximately 25 000 patients will be treated in a year,
which means we would have 250 more endophthalmitis
a year. We will not know that until it is studied properly.
In November, 2008, Roche (the distributor of Avastin in
Canada) was made aware of 25 spontaneously reported
Canadian cases of eye inflammation, endophthalmitis,
blurred vision, and floaters, some of which have been
described as Toxic Anterior Segment Syndrome (TASS),
in patients who were administered aliquots of AVASTIN
Lot B3002B028 intravitreally.11 Roche and Genentech
have repeated their warnings; the manufacturing
standard for intravenous use (ie, for Avastin) is different
from that of intravitreous use (ie, for Lucentis). They also
re-enforced that Avastin should not be used as an
intravitreal injection.
A similar argument can be used for the systemic side
effects as well. Although in individual studies, Lucentis
did not show a statistically significant increase in stroke
rate, adding all the studies together, suggested a slight
increase in stroke rate. More so, in the SUSTAIN study, in
which about 10% of patients who had a stroke earlier
developed another stroke in the first 12 months. One
explanation is that Lucentis does not leak out of the eye
in normal circumstances, but if there is a breakdown of
the blood retinal barrier as in AMD, some of the drug
might manage to get into the systemic circulation. Even
that small amount can potentially lead to a small increase

in stroke rate. Therefore, in Avastin-injected patients,
Avastin circulates in the body for more than 28 days.
There were several case reports that when an intravitreal
injection of Avastin was given for proliferative diabetic
retinopathy, the new vessels in the fellow eye
disappeared as well; therefore, it is clearly biologically
active even at a very small dose.12 One cannot help but
think that there might be a theoretical increase of a
systemic side effect. Again, if there is a 1% increase in
stroke rate, there will be 250 more stroke patients. Is it
really cheaper for the NHS?
From the retinal specialist’s point of view
On the basis of our current understanding, there is no
evidence that Avastin is superior to Lucentis, and in
theory, Avastin might have more local and systemic side
effects. Therefore, how can we justify using an off-label
treatment when a licensed alternative is available?
In a recent GMC article with specific reference to
Avastin, ‘GMC’s guidance states that doctors must be
satisfied that prescribing off-label would better serve the
patient’s needs than use of an appropriately licensed
alternative. It is the prescribing doctor’s decision to
prescribe off-label. They should be satisfied that there is a
sufficient evidence base or experience of using the
medicine to show its safety and efficacy to justify
prescribing off-label. The costs of prescribing different
drugs is often a concern for doctors, and rightly so if they
are to make efficient use of available resources in caring
for all their patients. But cost alone cannot be the
determining factor in a doctor’s decision about which
drugs to prescribe.13 In other words, with current
evidence on Avastin for AMD when there is a proven
licensed alternative, Lucentis, prescribing Avastin for
AMD does not meet GMC guidance on good medical
practice.
Moreover, why do ophthalmologists have to be the
people balancing the financial books of the NHS? The
government has been wasting money left, right and
centre in the NHS. Have we not suffered enough? We
were told by the government that the independent
treatment centres have significantly reduced the cataract
waiting list; as if we have not treated any of these
cataracts in the NHS.
We should give the best care to our patients and, at the
moment, Lucentis is the best care for neovascular AMD.
From the patient’s point of view
Can anyone explain to the patients that we can either
treat them with a licensed proven drug, Lucentis, or give
them Avastin that is not licensed, that it might work but
no better, and there is a theoretical increase in the rate of
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complications. I wonder how many patients will choose
Avastin. I am quite sure what I will choose; so why deny
our patients what we would choose for ourselves or for
our families. Is it really ethical to give anything else
rather than Lucentis in 2009?
What is happening next?
First of all, we need to confirm the efficacy of Avastin in
neovascular AMD. At least two large prospective trials in
the United States and UK are ongoing comparing Avastin
versus Lucentis. However, both studies are limited to the
non-inferiority study design and are not empowered to
study systemic side effects. Therefore, we will only know
that Avastin is similar to Lucentis. And we will not be
able to pick up the 1% increase of endophthalmitis or
stroke to a statistically significant level.
On account of regulatory reasons, I am unclear, even if
the studies show that Avastin and Lucentis are similar in
efficacy, whether we can justify using Avastin in the NHS.
Hence, regulatory and legal advice should be sought. The
situation in the United States is different, as they have the
co-payment system, so patients might chose to use the
cheaper drug to reduce their cost after understanding the
theoretical risks. In the UK, even after these studies are
published, Avastin remains off-label. And if both are
offered in the NHS, I doubt any sensible patient will pick
Avastin, if only Avastin is offered in the NHS. I am not
sure that this is legal unless NICE re-classifies Lucentis as
not being cost-effective in their next review.
What about using Avastin for other indications in the
NHS?
Personally, I think we should not waste any more time
and effort in trying to use Avastin for neovascular AMD
in the NHS.
We should work together to lobby the primary care
trusts (PCT) to pay for Avastin in the NHS for
proliferative diabetic retinopathy,12,14 diabetic macular
oedema,15,16 retinal vein occlusion,17 and in particular,
rubeosis.18,19 There is some evidence to suggest that
Avastin is more effective than the current treatment in
these conditions, as it will meet the basic rule of using an
off-label drug, that is, there is no licensed alternative.
Lucentis might be better but it is not licensed for these
conditions either. It would be nice if PCTs will pay for
Lucentis, in the absence of that, paying for Avastin might
be a reasonable first step.

accept using Avastin for AMD in the NHS as good
medical practice. And it might not be cheaper after all.
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Conclusion
My case for NO is simple. Lucentis is proven; Avastin is
not and has theoretical risks. GMC guidance does not
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