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Introduction
Diabetic retinopathy can result in
macular oedema which can be sight
threatening. The proliferation of new,
delicate and leaking vasculature sec-
ondary to hypoxia is the key driver to
the development of this condition,
with vascular endothelial growth fac-
tor A (VEGF-A) involved in the patho-
physiology of neovascularisation. 

Ranibizumab is a recombinant
humanised IgG1 kappa isotype 
monoclonal antibody fragment
designed for intraocular use. It is
designed to target VEGF-A and 
prevent the proliferation of new
choroidal vessels. It is indicated in the
treatment of macular oedema after
retinal vein occlusion, age-related
macular degeneration (wet variant),
and diabetic macular oedema.

Pharmacology
Ranibizumab binds to the receptor-
binding site of the active forms of
VEGF-A, including the biologically
active, cleaved form of this mole-
cule, VEGF110. The binding of
ranibizumab to VEGF-A prevents the
interaction of VEGF-A with its recep-
tors (VEGFR1 and VEGFR2) on the

surface of endothelial cells (Figure
1). This reduces endothelial cell pro-
liferation, vascular leakage, and new
blood vessel formation.

Ranibizumab is administered via
intravitreal injection. A half-inch 
30 gauge needle is used to adminis-
ter 0.5mg (0.05ml) once per month.
Following administration, rani biz -
umab reaches a peak vitreous con-
centration after 6 hours.1 There is
rapid distribution of the drug from
the vitreous into either the retina or
the aqueous chamber, and the con-
centration in the retina is around
one-third of that in the vitreous. The
maximum serum concentration is
minimal at around 0.3ng/ml to
2.36ng/ml and is well below the 
concentration necessary to inhibit
the biological activity of VEGF by
50%. The vitreous elimination half-
life of ranibizumab is approximately
nine days, an unknown mechanism 
of metabolism. 

Contraindications to the use of
ranibizumab include ocular or peri-
ocular infection and hypersensitivity
to any component of the product.
There are no known drug interac-
tions. The most common toxic

Figure 1. Pharmacological action of ranibizumab
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effects to the eye are eye pain, vitre-
ous floaters, increased intraocular
pressure, conjunctival haemorrhage,
intraocular inflammation, and for-
eign body sensation. Arterial throm-
boembolic events have occurred in a
small number of patients. Patients
should be monitored for an increase
in intraocular pressure and endoph-
thalmitis following treatment.

Trials of safety and efficacy
The ANCHOR (Anti-VEGF antibody
for the treatment of predominantly
classic choroidal neovascularization
in AMD) and MARINA (Minimally
classic/occult trial of the anti-VEGF
antibody ranibizumab in the treat-
ment of neovascular AMD) trials
were two prospective phase 3, 
double-blind, randomised, multi -
centre clinical trials which estab-
lished the safety and efficacy of
ranibizumab in age-related macular
degeneration (AMD).2

Both ANCHOR and MARINA
showed ranibizumab to be generally
well tolerated and safe. There was no
significant difference in adverse out-
comes in the ranibizumab groups as
compared with the placebo or laser
control groups. Serious adverse out-
comes included uveitis, endoph-
thalmitis, retinal detachment/tear,
lens damage or vitreous haemor-
rhage. In the ANCHOR trial, over
two years the overall incidence per-
centage of endophthalmitis was
2.1%. In the MARINA study the
endophthalmitis rate was 1.3%.

Specific evidence for use 
in diabetes
The safety and efficacy of rani -
bizumab in the treatment of diabetic
macular oedema (DMO) have been
assessed in a number of key studies.
These include the RISE and RIDE
studies, the RESOLVE and READ-2
studies and the RESTORE trial.3

The RISE and RIDE trials were
two 24-month, parallel, double-
blind, randomised phase 3 studies
comparing ranibizumab given
monthly, versus placebo, in the treat-
ment of DMO.4 A total of 377
patients in RISE and 382 patients in
RIDE were randomised to receive
0.3mg or 0.5mg ranibizumab, or
placebo injection. Monthly injec-
tions were given and laser therapy
was offered as a potential rescue

therapy. A significantly larger per-
centage of the ranibizumab arm had
a 15 letter gain in acuity compared
to placebo.

The ranibizumab group required
significantly less macular laser 
treatments, with an average of
0.3–0.8 as compared to 1.6–1.8 for
placebo. The ranibizumab group
also had much larger reductions 
in macular oedema as seen on opti-
cal coherence tomography (OCT).
Both studies found ranibizumab to
be safe. There were a low number of
endophthalmitis cases and there 
was no significant increase in throm-
boembolic events.

The RESOLVE trial randomised
102 patients with DMO to 0.3mg
ranibizumab, 0.5mg ranibizumab, 
or placebo treatment.3 The rani -
bizumab group were treated with
three-monthly loading doses and
then an as required injection based
on safety criteria, success of the treat-
ment, or disease severity. Following
one months’ treatment, the dose
could be doubled to 0.6mg or 1.0mg
depending on retinal thickness. The
outcome of the study showed the
ranibizumab group to have an aver-
age baseline acuity change of +7.8
letters, compared with -0.1 letter for
the placebo patients. Ranibizumab
was safe with no difference in serious
ocular adverse outcomes between
the placebo and treatment groups.
The overall incidence of thrombo -
embolic events, non-ocular haemor-
rhage and hypertension was also
comparable between the treatment
and placebo groups.

READ-2 compared ranibizumab
with laser or combination treatment;
126 patients were included in the 
randomised study over three years.3
This study again showed a greater
improvement in visual acuity for the
ranibizumab group as compared to
either laser or combination therapy.
The study demonstrated ranibizumab
to be well tolerated with no retinal
toxic effects among DMO patients for
up to three years.

The RESTORE trial was a 12-
month, double-blind, multicentred,
laser-controlled, phase 3 study which
evaluated the efficacy and safety of
ranibizumab versus laser therapy 
for DMO.3 In all, 303 patients com-
pleted the study and the results
showed ranibizumab to be better

than laser monotherapy both in
OCT findings and visual acuity. The
safety profile was also satisfactory in
the long term with no new concerns.
The results provided good evidence
that long-term treatment with rani -
bizumab is effective and safe for the
treatment of DMO.

Discussion
The National Institute for Health and
Care Excellence (NICE) published
guidance in November 2011 which
did not recommend ranibizumab in
the treatment of visual impairment
caused by macular oedema. NICE
concluded that ranibizumab was not
an effective use of NHS resources.
Following the submission of a 
revised patient access scheme, NICE
conducted a rapid review, and an
updated analysis by the manufacturer
showed ranibizumab to have a 
superior relative effect in individuals
with a central retinal thickness of
greater than 400 micrometres. The
monthly cost of ranibizumab has also
been lowered and NICE has now rec-
ommended the use of ranibizumab
in the treatment of patients with
DMO who meet the guideline 
specification. Ranibizumab was also
accepted by the Scottish Medicines
Consortium in December 2012, after
resubmission, for restricted use in 
the treatment of patients with DMO
in Scotland. 
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l Ranibizumab is a monoclonal antibody
that binds to VEGF-A and helps to
prevent cell proliferation, vascular
leakage and new blood vessel
formation

l Several studies have demonstrated that
intraocular injection of ranibizumab is
more effective than laser therapy at
improving visual acuity in patients with
diabetic macular oedema

l Ranibizumab is well tolerated with few
local side effects, and serious side
effects are rare

Key points
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