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funding request nor special committees. It has
become widely available. Nonetheless, failure to
communicate to patients that iVTA treatment is
off-label, might have medicolegal implication.
So are we seeing the same with the
introduction of off-label used of Avastin?
Several editorials in the UK, including in this
journal9 as well as the British Journal of
Ophthalmology,10 have discussed the issues. As
a recap, Avastin and Lucentis have presented
with us an unprecedented dilemma. Lucentis is
licensed in the US in June 2006 and is likely to
be licensed in Europe, including the UK, in the
first quarter of 2007. The clinical trial results of
Lucentis were nothing short of amazing, with
over 95% of patients attaining stabilisation and
up to 40% with significant visual
improvement.11,12 However, Lucentis is
considered expensive. In the USA, Lucentis is
priced at USD$1950 per single use vial, given
either monthly or of injections every 3 months
after a three dose loading phase given every
month. This reduced dosing regimen led to less
impressive results than regular monthly dosing
(PIER study, unpublished data).
Avastin is derived from the same murine
antibody as Lucentis, has similar binding sites,
but is a significantly larger molecule with
potentially less effective retinal penetration. The
affinity to those binding sites are of the order of
16-fold less.13 Nonetheless, in animal models,
Avastin stays in the eye longer, although the
half-life of Avastin when administered
intravitreously in humans, is yet to be
determined, and when given systemically in
man for colorectal cancer, the half-life of Avastin
has been reported at 21 days, significantly
greater than 2 h with Lucentis.14,15 Hence, longer
eye exposure of Avastin and increased systemic
exposure compared to Lucentis might balance
out the lower VEGF-binding affinity and the
slower retinal penetration.16
On the basis of small-scale animal studies,17
Avastin may be safe leading to extensive but
short-term, uncontrolled, widespread use in

Intravitreal triamcinolone (iVTA) had gathered
pace in the management of retinal diseases. By
simply searching with the string ‘intravitreal
triamcinolone’ in PubMed, it returns over 400
publications, with over 300 in the past 2 years.
Despite the large number of publications, there
are still very limited data on long-term efficacy
(over 12 months). Furthermore, if one considers
sham-controlled prospective randomised
clinical trials (RCT) only, the efficacy is in doubt.
One of the original RCT in using iVTA in
neovascular age-related macular degeneration
(AMD) showed a negative result.1 Similar
results were obtained in a more recent study on
central retinal vein occlusion2 over 4 months.
The difference between vision changes was
significant only at 1 month. There was no
meaningful difference in the occurrence of
neovascularisation of the iris between the two
groups. The only RCT with positive results is on
diabetic macular oedema over 6 months from
Jonas et al.3 The control group was only 12 eyes
and laser treatment was not offered. When laser
treatment was offered, there were no
differences.4 Furthermore, when macular grid
laser was performed 3 weeks after iVTA, visual
outcome was better than iVTA alone especially
at 6 months.5
However, the complications of using iVTA are
numerous; intraocular pressure rise and cataract
are common occurrences. In a retrospective
analysis in Southampton, the ocular morbidity
is high6 as well as the case report of ocular
perforation7 and inadvertent administration of
intralenticular injection.8 One would probably
consider in the face of the lack of evidence that
is unacceptably high.
Nevertheless, the introduction of this off-label
treatment has not received any political
problems in the UK. It is apparent to us that as
triamcinolone is widely available in the NHS
hospital formulary, is relatively inexpensive and
hence can be used without going through any
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humans worldwide.18 In a self-reported internet survey,
the incidence of cataract and intraocular pressure rises
were of the order of 0.01%. In addition, of the possible
systemic complications, only increases in blood pressure
were recorded at an incidence of just over 0.2%.19
However, the report of intravitreal injection of Avastin in
one eye for proliferative diabetic retinopathy, leading to a
transient regression of new vessels in the other eye
supports the concern of systemic absorption of Avastin.20
It is true the dosage might be small; however, being a
monoclonal antibody, the effect of the dosage is often not
linear. In other words, a small dose might have
significant effects, which could be accumulative with
repeated dosing.
It is also not unexpected that reports on complications
of Avastin use are increasing. I was struck by one case
report of two cases of endophthalmitis from the same
batch of Avastin, as the Avastin vials used came from
division of large commercially available preparation. The
authors identified two different forms of bacteria in the
two cases, and therefore, claimed that the division of the
commercially available preparation is not to be blamed? I
am not very sure that this conclusion is definitive.21
Doctors have also started using Avastin on patients
who were excluded in all the AMD clinical trials; in
particular, patients with pigment epithelial detachment.
The hope was that it would not cause the RPE rip.
Nonetheless, RPE rip has now been reported in patients
treated with Macugen,22 Avastin,23,24 and Lucentis
(PROTECT study, unpublished data). However, it is not
certain whether the rip is because of natural history or
because of the drug. But at least, this complication would
have to be communicated with the patients.
I am not sure whether it is good or bad news, unlike
other countries, Avastin mania has not spread over UK. It
is restricted to be used in the private sector allowing only
those who can afford it to benefit from this treatment
while we are waiting for NICE to let us know whether
we can use Lucentis in the NHS or not. There are also
concerns whether we can afford the treatment or not.
Our primary concern as physicians and
ophthalmologists is to provide the best for our individual
patients, and not to prioritise services in the NHS. The
BMJ editorial has mentioned that the NHS can save d500
millions per year, if all doctors prescribe a generic form
of statin, which are licensed, proved to be safe, and
equally effective.25 Combined with the reported
multibillion pound overspend in the development of the
new IT infrastructure for the NHS would fund Lucentis
many times over.
Intravitreal injections will stay with us for sometime
but fortunately it is not iVTA, otherwise we would have
to perform many glaucoma surgery again. To use Avastin
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in the NHS, the following complex issues need to be
addressed.
1. Is Avastin safe and effective in AMD?
As described above, small series of case studies, many
of them retrospective analyses, have mentioned that
Avastin is similar in efficacy in neovascular AMD to
Lucentis at least in the short term. There is no evidence
that it is better, so the usual criterion of unmet medical
needs in using an off-label drug is not met after Lucentis
is available in the NHS. The cost benefit is not enough to
justify the use.
From a clinical evidence-based perspective, to justify
using Avastin off-label over a licensed drug (Lucentis)
for the same indication, we need at least a robust
randomised, prospective controlled trial similar to
a regulatory trial for drug-licensing purposes. A
half-hearted trial will be a waste of resource, and would
not give us the reassurance needed in terms of
robustness of data. Hence, it is likely that number of
centres involved in the study has to be small and the
study has to be well funded with ring-fenced funding to
ophthalmic departments involved in the study.
No matter how, the access of Lucentis for AMD
patients should not be linked to such clinical trial.
2. Can we use Avastin after the trials?
There is still some doubt in my mind what would
happen even if a robust clinical trial of Avastin vs
Lucentis shows similar efficacy and safety. It is difficult
for the UK government to endorse an off-label treatment
over a licensed drug, given that the current druglicensing regulations governing antibodies (biological
agents) are European Union and not UK-specific
regulations (and thus difficult to amend and open to
legal challenge from the European Union if not adhered
to). It is equally difficult for the NHS to fund these drugs
unless the process by which cost-effectiveness is assessed
through the National Institute of Clinical Excellence
(NICE) is also amended to include unlicensed therapies.
Looking again at the statins story, it has been estimated
that the NHS could save approximately half a billion
pounds by switching the prescriptions of branded
licensed statins to generic licensed statins.25 The NHS has
not done this when both drugs are licensed, so there has
to be considerable doubt why they would endorse an
off-label drug over a licensed one, even if it is similar in
efficacy and safety, where there are potentially much
greater medicolegal risks. When an ophthalmologist
wants to use Avastin in AMD, he or she would need to
provide fully informed consent; in other words, the
patients have to be told that they are going to receive a
cheaper alternative which is no better (Avastin) and offlabel (not considered by the regulatory authorities for the
indication) whereas a licensed drug (Lucentis) is also
available to them (assuming that NICE approves
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Lucentis as cost-effective). I wonder how many patients
would choose Avastin if they were given the whole
picture?
Could Primary Care Trusts (PCTs), who have to
manage the financial considerations of the introduction
of new medicines, restrict the use of Lucentis in favour of
Avastin (as Avastin may offer reduced drug costs), once
positive NICE guidance for Lucentis is available? I am
not sure that anyone in the PCT would take the risk of
potential legal challenge. So the risk taking would lie
with the ophthalmologists again.
3. Should we use Avastin for other indications in the
NHS?
Anecdotal experiences have suggested that Avastin is
potentially useful in proliferative diabetic retinopathy,20
macular oedema secondary to retinal vein occlusion26
and pseudophakic cystoid macular oedema,27 and in
early rubeosis.28 As there are no licensed products for
these conditions, off-label use of Avastin might be
justified. If we are going to spend research money,
getting robust clinical trial data on these conditions
might be more cost effective and beneficial to the
community. Nonetheless, one could argue that once
Lucentis and Macugen are available in the NHS, off-label
use of Lucentis or Macugen under these conditions might
be better as at least they are licensed intravitreal drugs.
Cost implications might lead us to use Avastin instead.
As clinicians, we balance risks and look at benefits;
that is what we do , but the repeated use of iVTA as a
monotherapy clearly cannot be continued. In turn, we are
at a stage where the use of Avastin is complex and full of
hazards. The use of Lucentis, when licensed in the UK,
would represent the safest option for us and patients,
especially after NICE has endorsed Lucentis as costeffective. The cost of Lucentis might appear to be high,
but it is still cheaper than blindness. Access to Lucentis
should be available in the NHS as soon as possible.
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