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Thank you for agreeing to give us your views on the technology and the way it should 
be used in the NHS. 
 
Patients and patient advocates can provide a unique perspective on the technology, 
which is not typically available from the published literature. 
 
To help you give your views, we have provided a template. The questions are there 
as prompts to guide you. You do not have to answer every question. Please do not 
exceed the 8-page limit. 
 
 


About you 
 
Your name:  XXXXXX XXXXXXX 
Name of your organisation: Macular Society 
Are you (tick all that apply): 


- a patient with the condition for which NICE is considering this technology? 
- a carer of a patient with the condition for which NICE is considering this 


technology? 
- X an employee of a patient organistion that represents patients with the 


condition for which NICE is considering the technology? If so, give your 
position in the organisation where appropriate (e.g. policy officer, trustee, 
member, etc)  XXXX, XXXXXXXX XXXXXXX 


- other? (please specify) 
 
 


 
 
 
 







Appendix G – patient/carer organisation statement template 
 


NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 
 


Single Technology Appraisal (STA) 
 


Ranibizumab for the treatment of choroidal neovascularisation associated with 
pathological myopia 


 


 
 


 


 
General Comments 
 
The Macular Society is a specialist support charity for people with all forms of 
macular disease. We believe this therapy to be of great benefit to people with myopic 
CNV and ask NICE to approve it and make it available at the earliest possible 
opportunity. 
 
What do patients and/or carers consider to be the advantages and 
disadvantages of the technology for the condition? 
 
1. Advantages 
(a) Please list the specific aspect(s) of the condition that you expect the technology to 
help with. For each aspect you list please describe, if possible, what difference you 
expect the technology to make. 
 
 
Loss of central vision can have a devastating affect on a person’s life. The macula is 
the central and most sensitive part of the retina. It has a high density of 
photoreceptor cells and is responsible for much of our colour vision and the fine 
detail of what we see. Damage to the macula causes loss of colour perception, 
blurring or distortion of vision and finally frank gaps in the central vision where 
scotomas have formed. As a result, a person with a damaged macula cannot drive, 
read, see what food is on their plate or recognise the faces of their family and friends. 
Many will qualify to be registered as severely sight impaired (blind).   
 
For people of any age the condition can lead to isolation, loss of independence, 
increased level of falls and other accidents as well as depression, often severe. For 
many people with myopic maculopathy, who are usually younger than the age-
related macular disease population, there are the additional aspects of loss of 
employment and the prospect of an impoverished future as well as the inability to 
attend to family responsibilities such as caring for children.   
 
There is currently no other effective, licensed treatment for the overwhelming majority 
of these patients. Unlicensed anti-VEGF drugs, both ranibizumab and bevacizumab 
have shown considerable benefits for those able to access them.  
 
These are reported in the manufacturers’ REPAIR trial and other trials. 
 
Intravitreal ranibizumab for the primary treatment of choroidal neovascularization 
secondary to pathologic myopia. 
Lai TY, Chan WM, Liu DT, Lam DS. 
Retina. 2009 Jun;29(6):750-6. 
 
Intravitreal ranibizumab (Lucentis) for the treatment of myopic choroidal 
neovascularization. 
Konstantinidis L, Mantel I, Pournaras JA, Zografos L, Ambresin A. 
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Graefes Arch Clin Exp Ophthalmol. 2009 Mar;247(3):311-8. Epub 2008 Nov 29. 
 
Short-term efficacy and safety of intravitreal ranibizumab for myopic choroidal 
neovascularization. 
Silva RM, Ruiz-Moreno JM, Nascimento J, Carneiro A, Rosa P, Barbosaa A, 
Carvalheira F, Abreu JR, Cunha-Vaz JG. 
Retina. 2008 Oct;28(8):1117-23. 
 
 
Retina. 2009 Jun;29(6):750-6. 
 (b) Please list any short-term and/or long-term benefits that patients expect to gain 
from using the technology. These might include the effect of the technology on: 
 - the course and/or outcome of the condition 
 - physical symptoms 
 - pain 
 - level of disability 
 - mental health 
 - quality of life (lifestyle, work, social functioning etc.) 
 - other quality of life issues not listed above 
 - other people (for example family, friends, employers) 
 - other issues not listed above 
 
Anti-VEGF therapy for patients with CNV as a result of high myopia can be expected 
to: 
 
- improve or stabilise vision and prevent loss of vision (which without treatment is 
inevitable) thus very significantly reducing the level of disability  
- reduce the incidence of depression in people who would not now lose their sight  
- reduce the incidence of falls and other accidents which occur in visually impaired 
people 
- maintain an individual’s employability and their and their family’s financial wellbeing 
so reducing poverty and the need for state benefits 
- maintain and individual’s quality of life 
- enable an individual to take a full part in family, social and cultural life 
- enable an individual to maintain family and caring responsibilities for example for 
children 
- reduce the burden of caring and anxiety on family and friends 
 
NHS Cambridge and Peterborough published a Position Statement on this subject in May 
2012 and explained the advantages of the treatment thus: “There is no treatment 
currently available for the vast majority of these patients.  An occasional patient might be 
amenable to treatment by laser photocoagulation or verteporfin photodynamic therapy; 
though both of these treatments have significant adverse effects due to their destructive 
mechanism of action and the outcome is usually not very good. In short, most of these 
patients become blind under current management while most will maintain or improve 


vision with anti-VEGF therapy.” In spite of this bluntly expressed judgement of the 
value of anti-VEGF therapy it is withheld from patients in many part of the country; 
many but not all. Availability of this treatment is currently a ‘postcode lottery’. Patients 
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find this very cruel and it adds to their psychological distress. Making this therapy 
available across the NHS would greatly benefit patients who are currently refused it.  
 
2. Disadvantages 
Please list any problems with or concerns you have about the technology. 
Disadvantages might include: 
- aspects of the condition that the technology cannot help with or might make worse 
- difficulties in taking or using the technology 
- side effects (please describe which side effects patients might be willing to accept 


or tolerate and which would be difficult to accept or tolerate) 
- impact on others (for example family, friends, employers) 
- financial impact on the patient and/or their family (for example cost of travel needed 


to access the technology, or the cost of paying a carer) 
 
Anti-VEGF injections are considered safe and give rise to relatively few side-effects 
(compared with laser or PDT for example). The most common disadvantages of anti-
VEGF injections are inconvenience at having to have repeated injections, pain or 
discomfort in the eye, inflammation and occasional infection. 
Myopic CNV appears to require fewer injections than needed in patients with wet 
AMD so all side effects are reduced compared with wet AMD. In our experience none 
of the side effects is likely to dissuade patients from having the treatment.  
 
3. Are there differences in opinion between patients about the usefulness or 
otherwise of this technology? If so, please describe them. 
None of which we are aware.  
 
4.  Are there any groups of patients who might benefit more from the technology than 
others? Are there any groups of patients who might benefit less from the technology 
than others? 
Patients with less severe disease or those more recently diagnosed may benefit 
more from the technology.  
 
Comparing the technology with alternative available treatments or 
technologies 
NICE is interested in your views on how the technology compares with existing 
treatments for this condition in the UK.  
(i) Please list any current standard practice (alternatives if any) used in the UK.  
 
There is no licensed alternative to this technology. Bevacizumab has been used in 
many places where commissioners have refused individual funding requests for 
ranibizumab or where the patient is paying for private treatment.  
 
(ii) If you think that the new technology has any advantages for patients over other 
current standard practice, please describe them. Advantages might include: 
- improvement of the condition overall 
- improvement in certain aspects of the condition 
- ease of use (for example tablets rather than injection) 
- where the technology has to be used (for example at home rather than in hospital) 
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- side effects (please describe nature and number of problems, frequency, duration, 
severity etc) 
 
There is no other effective licensed treatment for this condition currently available.  
 
(iii) If you think that the new technology has any disadvantages for patients 
compared with current standard practice, please describe them. Disadvantages 
might include:  
- worsening of the condition overall 
 - worsening of specific aspects of the condition 
- difficulty in use (for example injection rather than tablets) 
- where the technology has to be used (for example in hospital rather than at home) 
- side effects (for example nature or number of problems, how often, for how long, 


how severe). 
 
None. 
 
Research evidence on patient or carer views of the technology 
If you are familiar with the evidence base for the technology, please comment on 
whether patients’ experience of using the technology as part of their routine NHS 
care reflects that observed under clinical trial conditions. 
 
Patients to whom we have spoken appear to benefit from the treatment in line with 
the findings of the REPAIR study.  
 
Are there any adverse effects that were not apparent in the clinical trials but have 
come to light since, during routine NHS care? 
 
None of which we are aware.  
 
Are you aware of any research carried out on patient or carer views of the condition 
or existing treatments that is relevant to an appraisal of this technology? If yes, 
please provide references to the relevant studies. 
 
No formal research of which we are aware. Anecdotal evidence has come to us from 
our helpline and advocacy services which have received many calls from patients 
who are desperate to receive this treatment.  
 
While some patients have been recruited into trials in recent months, over the last 
five years our advocacy service has provided general information and advice to many 
patients with myopic CNV and has directly supported the individual funding 
applications of 32 patients. Some applications have succeeded and others have 
failed. There is no obvious reason for the difference in the decisions. The application 
process is very stressful for patients. Patients’ main concerns as expressed to the 
advocacy officer are: 
- having to fight for treatment. Without exception callers are upset that, at a relatively 
early age, they are being refused treatment and the chance to keep their sight when 
other people in their 80s or 90s (with wet AMD) are treated automatically. This is 
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especially upsetting as the patient is likely to have been told by their ophthalmologist 
that there is a treatment available which the consultant believes would be of benefit. 
- fear that they will lose their sight before they are allowed treatment. Patients know 
that treatment has to be given quickly to be effective. They are very anxious that 
precious time is being lost while the individual funding application is made and 
perhaps refused and appealed.  
- not being able to work and so being unable to pay the mortgage and/or work 
towards a pension. Even if it is one eye which is affected, patients are in great fear 
that the second eye will develop the condition.  
- not being able to help their children in ways which will disadvantage their children in 
later life for example not being able to help with homework.  
- fear that their children will also get the condition.  
- anger that they are being ‘let down’ by the ‘system’. 
 
Callers often describe experiencing great fear, of having lost their whole way of life 
and of having no idea how to cope. In our experience patients are extremely 
distressed by this condition and are often desperate to have access to this therapy to 
retain their sight.  
 
Availability of this technology to patients in the NHS 
What key differences, if any, would it make to patients and/or carers if this technology 
was made available on the NHS? 
 
The technology would significantly reduce disability in this group of patients 
benefiting the patients, their families and, often, their employer.  
It will help meet the Government’s stated aim of reducing avoidable sight loss as set 
out in the public health indicators. 
 
What implications would it have for patients and/or carers if the technology was not 
made available to patients on the NHS? 
 
Patients will lose their vision unnecessarily. With this comes a long list of economic, 
social, psychological and physical problems including: 
- unemployment 
- loss of independence 
- reduced quality of life 
- inability to perform family/caring responsibilities 
- inability to participate fully in social, cultural or recreational pleasures 
- poorer mental health including anxiety, depression and severe depression 
- poorer physical health including the higher risk of injury and accident and the poorer 
health associated with poverty.  
Sight loss is a major cause of depression when it cannot be treated. We believe 
patients suffer psychologically even more when a good treatment exists but they are 
denied access to it.  
In the absence of NICE guidance on this condition, patients are subject to a postcode 
lottery in which some will get treatment and others won’t, depending on the views of 
their local commissioning body. Commissioners often claim that they are justified in 
refusing treatment for Myopic CNV as it is not covered by NICE guidance TA155 
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(Lucentis for wet AMD). This use of the absence of NICE guidance as a reason for 
refusing funding off-label treatments has been common even when treatment has 
been recommended by clinicians.  
 
Some patients will make significant financial sacrifices to pay for their own treatment 
when it is refused. Others do not have the resources to pay for private care. A lack of 
NHS approved treatment thus contributes to the health inequalities in the UK. 
 
Are there groups of patients that have difficulties using the technology? 
 
It is possible that people who have a phobia of needles or severe physical or mental 
disability might find it difficult to use this technology.  
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
None 
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
 
Other Issues 
Please consider here any other issues you would like the Appraisal Committee to 
consider when appraising this technology.  
 
The views of 2 patients who contacted our advocacy service. 
 
Patient 1.  
 
This patient is 58 years old. She is a self-employed translator and proof reader for 
which her sight is essential. Five years ago she experienced 6 months of distorted 
vision and then significant loss of vision in her right eye before being diagnosed with 
myopic CNV. Her consultant ophthalmologist applied to the local primary care trust 
for funding for anti-VEGF therapy but was refused and an appeal was also rejected.  
Subsequently, the patient paid privately for 9 Avastin injections to preserve the vision 
in her right eye. The first two injections resulted in much improved vision and the 
other injections have enabled her to retain the sight in her right eye. She was later 
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enrolled in a trial and has received a further 5 injections as part of the trial. Since the 
end of the trial she has had no further treatment. 
  
The patient describes her experience of myopic CNV and her attempts to get 
treatment as “extremely stressful”. She has been very worried that her left eye might 
develop CNV as well (she has high myopia in both eyes), putting her livelihood at 
risk. She has spent many thousands of pounds on private treatment and says she 
worried constantly about where the money would come from to pay for the next 
injection. She found it “extremely upsetting” that she was refused NHS care. She 
says she has paid into the NHS all her life and the first time she really needed NHS 
care she was refused. The distress of this was made worse by the knowledge that 
other people with the exactly same condition were getting NHS care. The patient had 
personal knowledge of a friend in another part of the country with the same condition 
whose PCT approved NHS treatment. This unfairness caused the patient 
considerable distress. 
  
The patient lives with the fear that the CNV will reactivate and that she will have to 
find yet more money to retain her sight.  
 
Patient 2. 
This patient is 45 years old and a building control surveyor for a local authority. He 
has four children. He lost the sight in his left eye at the age of 14 when he suffered a 
severe haemorrhage and has only light perception in that eye. He developed myopic 
CNV in his right eye 7 years ago. He underwent laser treatment and photodynamic 
therapy but these did not resolve the CNV. His consultant applied to the local PCT for 
funding for anti-VEGF therapy but this was refused. He was treated with Avastin 
some three months later but is not sure how that treatment came to be approved.  
 
Since then he has had 2 further injections and his vision has been stable for 2 years.  
 
The patient found the experience of being refused treatment and the prospect of 
blindness terrifying. He feared he would lose his job and be reliant on state benefits 
for the rest of his life. He felt extreme anger at the PCT officials who refused him 
treatment and questions whether they would have done the same if it was their own 
child who needed the treatment.   
 
He described his feelings: “This was the worst point of my life, ever. I only had one 
eye left and I thought; is this it? Am I going blind? I felt frustration, anger, turmoil and 
total desperation. I couldn’t understand how they could do this to someone for the 
sake of a £100 injection [the cost of a vial of Avastin although the patient 
understands there are other costs involved as well]”.    
 
He has had a cataract replacement in his right eye more recently and now can drive 
again. He says that his mental wellbeing is the best it has been for 7 years.  
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Thank you for agreeing to give us your views on the technology and the way it should be used in 
the NHS. 
 
Patients and patient advocates can provide a unique perspective on the technology, which is not 
typically available from the published literature. 
 
To help you give your views, we have provided a template. The questions are there as prompts to 
guide you. You do not have to answer every question. Please do not exceed the 8-page limit. 
 
 


About you 
 
Your name: Clara Eaglen 
 
Name of your organisation: Royal National Institute of Blind People (RNIB) 
 
Are you (tick all that apply): 
 


- a patient with the condition for which NICE is considering this technology? No 
 
- a carer of a patient with the condition for which NICE is considering this 


technology? No 
 


- an employee of a patient organisation that represents patients with the condition for 
which NICE is considering the technology? If so, give your position in the 
organisation where appropriate (e.g. policy officer, trustee, member, etc) Yes 


 
- other? (please specify)  


 
General comments 
 
RNIB is the UK's leading charity helping people with sight loss lead independent and 
fulfilling lives. An increasing focus of our work is on sight loss prevention and access to 
treatments. As part of this work we aim to ensure that patients are treated with new, 
clinically proven treatments as quickly as possible. 
 
Our appraisal response has been informed through discussions with patients (including 
those on the REPAIR trial), clinicians and published research to: 


 examine the impact of choroidal neovascularisation associated with pathological 
myopia on quality of life  


 explore current treatments 


 assess the medication under consideration  
 
As a result, RNIB calls on the NICE Appraisal Committee to recommend ranibizumab for 
the treatment of choroidal neovascularisation associated with pathological myopia without 
restrictions.  
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We also ask that the final guidance recognises the importance of rapid access to this 
treatment, as the quicker a patient receives treatment the better their visual outcome is 
likely to be. We also believe that ranibizumab should be made available for any eye likely 
to benefit from the treatment as judged by a qualified clinician. 
 


 
About choroidal neovascularisation associated with pathological myopia and sight 
loss: 
 
This eye condition leads to rapid, permanent sight loss and affects the central vision.  
 
If left untreated - or if not treated optimally - this condition can leave patients at risk of: 


 early retirement from paid employment 


 dependence on carers and spouses (who often have to give up work as well) 


 loss of income and dependence on state benefits 


 increased costs for visual aids, transport and domestic help 


 increased risk of falls and accidents requiring further NHS treatment 


 loss of independent mobility  


 inability to drive 


 inability to cook safely, maintain of good quality nutrition and read labels to see when 
food is out of date 


 difficulty with activities of daily life including self-administration of medication  


 loss of confidence and self-esteem 


 clinical depression requiring NHS treatment 


 social isolation 


 not being able to recognise the faces of loved ones  
 
In the past year, RNIB has helped 23 patients who called our advocacy helpline with 
myopic maculopathy. On each occasion, staff spent time explaining the condition, its 
treatment and listened to patients' fears (they are usually terrified of losing their sight, 
employment and ability to drive).  
 
Choroidal neovascularisation associated with pathological myopia tends to affect younger 
people in their forties and fifties. This means they have a number of responsibilities 
including caring for dependants and older relatives; financial pressures such as a 
mortgage and expensive prescription glasses; and other eye health burdens as they are at 
higher risk of developing cataract and retinal detachment. To add to this, patients often 
face additional emotional anguish as current treatment is hard to obtain, not that effective 
and without treatment they will lose their sight. We have assisted many patients in 
undertaking individual funding requests in an attempt to secure treatment with PDT or 
laser, however, this is not always successful and is an additional burden for patients when 
they are struggling to come to terms with their diagnosis. 
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What do patients and/or carers consider to be the advantages and disadvantages of 
the technology for the condition? 
 
1. Advantages 
(a) Please list the specific aspect(s) of the condition that you expect the technology 
to help with.  
For each aspect you list please describe, if possible, what difference you expect the 
technology to make. 
 
RNIB believes the advantages of this technology are: 
 
(i) the safe and effective treatment of choroidal neovascularisation associated with 
pathological myopia 
 


 Currently patients with choroidal neovascularisation associated with pathological 
myopia have no NICE approved treatments. Ranibizumab offers an option to patients 
who are likely to lose their sight if their condition is left untreated. A trial patient told 
RNIB that the technology is a "a lifeline when faced with losing sight". Clinicians tell us 
that Verteporfin Photodynamic Therapy and laser photocoagulation are treatment 
options but not in routine use and not that effective. Patients tell us that they are rarely 
offered treatment or are told by their clinician that it will not work.  


 


 There is high unmet medical need in patients with this eye condition. It affects a 
younger cohort of patients (compared with other retinal diseases such as wet AMD) 
and if left untreated could force patients to give up work and live on benefits.  


 


 The method of delivery and use of Lucentis in the eye is tried and tested in other eye 
conditions. This gives clinicians and patients' confidence that it is safe for use in the 
eye as it has been used in routine practice over a number of years.  


 


 The number of injections required by patients with this condition is much less than for 
wet AMD. The trial patients we spoke to often only needed 2-3 injections over the 12 
month trial period to stablisie/improve their vision and in some cases only a single 
injection. As the patient population with this condition is small and few injections are 
required to treat each patient, the overall cost to the NHS is likely to be low.  


 


 The wording in the license for this condition allows clinicians to use a flexible 
monitoring frequency when treating patients with ranibizumab. This means patients 
may not have to be monitored monthly and that intervals can be extended. This is good 
news for eye clinics (which are already under pressure due to rising demand and lack 
of resources) and for patients and carers who require less trips to the hospital. The 
latter is likely to result in less time off work, less time waiting in the eye clinic and less 
time spent making difficult journeys to the hospital using public transport.   


 
(ii) it is more effective than the current licensed treatment  
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 The REPAIR trial showed that ranibizumab is more effective than the current treatment 
(Verteporfin Photodynamic Therapy and laser photocoagulation). Clinicians agree, 
noting that ranibizumab is a useful treatment and much better than laser which can 
cause retinal scars and lead to progressive vision loss in myopes. 


 According to trial data, ranibizumab not only led to stabilised vision in many patients 
but also improvements. This was confirmed in our telephone conversations with trial 
patients - one noted a three line letter gain on the eye chart following treatment and all 
the patients noticed improvements within two weeks of treatment.  


 
(b) Please list any short-term and/or long-term benefits that patients expect to gain 
from using the technology. These might include the effect of the technology on: 
 - the course and/or outcome of the condition 
 - physical symptoms 
 - pain 
 - level of disability 
 - mental health 
 - quality of life (lifestyle, work, social functioning etc.) 
 - other quality of life issues not listed above 
 - other people (for example family, friends, employers) 
 - other issues not listed above 
 
As mentioned above, being diagnosed with a condition that can lead to sight loss is a 
sudden and terrible shock. The costs are high financially, emotionally and socially.   
 
Loss of central vision means that people are forced to give up employment, driving and 
active pursuits that promote health such as walking and cycling. They must abandon 
fulfilling cultural past-times and leisure activities such as reading, going to the cinema, 
sewing and DIY. These losses damage quality of life and escalate the risk of mental ill 
health and social isolation. Sight loss also creates extra burden for the health and social 
care system as patients are at increased risk of falls and associated complications. 
 
Therefore, ranibizumab is likely to result in substantial health-related benefits for patients 
in both the short and long term: 
 


 In the short term: many trial patients said their vision improved considerably within 
weeks of treatment and that they could resume their day to day activities and continue 
working/driving. 


 In the short, medium and long term: the treatment helped prevent anxiety and 
depression as patients had an option that could save their sight. Many of the patients 
we spoke to describe their fear of losing their vision, particularly the younger patients 
who noted they were 20 years younger than the other patients in the eye clinic. In one 
case, a patient developed depression following diagnosis and needed counselling to 
support them during their treatment journey - they said their mental health would have 
deteriorated substantially had there not been a treatment for their condition. 
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 In the longer term: ranibizumab can save sight and enable patients to continue to live 
safe and independent lives. It means that they can continue to work, drive and cook 
safely.  


 
2. Disadvantages 
Please list any problems with or concerns you have about the technology. 
Disadvantages might include: 
- aspects of the condition that the technology cannot help with or might make worse 
- difficulties in taking or using the technology 
- side effects (please describe which side effects patients might be willing to accept 


or tolerate and which would be difficult to accept or tolerate) 
- impact on others (for example family, friends, employers) 
- financial impact on the patient and/or thier family (for example cost of travel 


needed to access the technology, or the cost of paying a carer) 
 
A small number of patients with aggressive disease may require a lot of injections and may 
need to return to the eye clinic on a frequent basis for monitoring/treatment (this is for the 
clinician to decide but could mean monthly visits to the eye clinic).  
 
A complication of intravitreal injections is endophthalmitis, a severe inflammation of the 
interior of the eye. Timely diagnosis and treatment is required to prevent it causing 
irreversible sight loss. Less frequent intravitreal injections - as achieved using this 
technology - will reduce the risk of endopthalmitis for patients. 
 
Similarly patients receive antibiotics after each intravitreal injection, so fewer injections will 
reduce the amount of antibiotics required. This is good in the long term as over exposure 
to antibiotics can lead to resistance. 
 
3. Are there differences in opinion between patients about the usefulness or 
otherwise of this technology? If so, please describe them. 
 
All the patients we spoke to welcomed the use of ranibizumab for this condition, noting that 
sight is precious and that this technology should be made available on the NHS. 
 
Most patients were nervous about the idea of having an injection in their eye but all agreed 
that the thought was far worse than the reality. Most could not feel anything during the 
procedure and only a few reported pain in their eye the next day. 
 
4.  Are there any groups of patients who might benefit more from the technology 
than others? Are there any groups of patients who might benefit less from the 
technology than others? 
 
We are aware that choroidal neovascularisation associated with pathological myopia 
affects the working age population (people aged 40-60) and those of an Asian (Far East) 
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decent. However, as there is a lot of unmet need with this condition, we believe 
ranibizumab should be made available on the NHS to all who need it. 
 
Comparing the technology with alternative available treatments or technologies 
NICE is interested in your views on how the technology compares with existing 
treatments for this condition in the UK.  
 
(i) Please list any current standard practice (alternatives if any) used in the UK.  
 
Verteporfin Photodynamic Therapy is licensed for the treatment of choroidal 
neovascularisation associated with pathological myopia (mCNV). Laser photocoagulation 
has also been used to treat the condition. However, neither are NICE approved or in 
routine use - diagnosed patients tell us that they are either not offered treatment or told by 
their clinician that it will not work. Clinicians also tell us that both options are not effective 
and can lead to scarring in myopes.  
 
We are concerned that some clinics may be using an unlicensed drug - bevacizumab - to 
treat this eye condition. We, like the Royal College of Ophthalmologists, feel that NICE and 
the Medicines and Healthcare Products Regulatory Agency (MHRA) must review the use 
of this drug before it is used in the eye. We also believe it is vital that a national body is 
identified to take responsibility for the risk management and pharmacovigilance relating to 
any ongoing use of bevacizumab in intravitreal injections. Also, General Medical Council 
guidance states that doctors should not prescribe an unlicensed treatment if a suitable 
licensed alternative will meet the patient’s need, therefore we feel NICE must not use 
bevacizumab as a comparator in this appraisal. 
 
(ii) If you think that the new technology has any advantages for patients over other 
current standard practice, please describe them. Advantages might include: 
- improvement of the condition overall 
- improvement in certain aspects of the condition 
- ease of use (for example tablets rather than injection) 
- where the technology has to be used (for example at home rather than in hospital) 
- side effects (please describe nature and number of problems, frequency, duration, 
severity etc) 
 
The REPAIR trial showed that ranibizumab is more effective in treating choroidal 
neovascularisation associated with pathological myopia than Verteporfin Photodynamic 
Therapy.  
 
Verteporfin Photodynamic Therapy does not allow for extended monitoring, whereas the 
license for ranibizumab does. As stated above, this is beneficial for eye clinics and patients 
and carers. 
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(iii) If you think that the new technology has any disadvantages for patients 
compared with current standard practice, please describe them. Disadvantages 
might include:  
- worsening of the condition overall 
 - worsening of specific aspects of the condition 
- difficulty in use (for example injection rather than tablets) 
- where the technology has to be used (for example in hospital rather than at home) 
- side effects (for example nature or number of problems, how often, for how long, 


how severe). 
 
We feel there are no disadvantages.  
 
Research evidence on patient or carer views of the technology 
If you are familiar with the evidence base for the technology, please comment on 
whether patients’ experience of using the technology as part of their routine NHS 
care reflects that observed under clinical trial conditions. 
 
No comments 
 
Are there any adverse effects that were not apparent in the clinical trials but have 
come to light since, during routine NHS care? 
 
No comments 
 
Are you aware of any research carried out on patient or carer views of the condition 
or existing treatments that is relevant to an appraisal of this technology? If yes, 
please provide references to the relevant studies. 
 
RNIB has spoken to a number of patients who took part in the REPAIR trial and has 
summarised a number of case studies in the appendix of this document.  
 
Availability of this technology to patients in the NHS 
What key differences, if any, would it make to patients and/or carers if this 
technology was made available on the NHS? 
 
It would mean patients have access to a NICE approved treatment that is safe and 
effective. It would provide a lifeline to those facing sight loss and could improve sight in 
many patients. 
 
It is also likely to prevent those of working age giving up employment and help them 
maintain their independence (e.g. by continuing to drive). This in turn could stop the 
isolation and depression which is often associated with sight loss.   
 
What implications would it have for patients and/or carers if the technology was not 
made available to patients on the NHS? 
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If the technology is not approved, the majority of patients with choroidal neovascularisation 
associated with pathological myopia will lose their sight. This is unnecessarily sight loss 
due to the fact there is a safe, effective treatment available.  
 
Leaving patients to obtain ranibizumab through Individual Funding Requests is not an 
option. In our experience, this route rarely provides access to the treatments that patients 
desperately need and creates a huge amount of unnecessary emotional anxiety. 
 
Not approving the treatment will also increase health inequalities as some patients will be 
able to pay for private treatment (with ranibizumab) while others will not (and will be left to 
lose their sight). It will also put clinicians in a difficult position as they may be under 
pressure to go against GMC guidance and use bevacizumab to treat the condition.   
 
Are there groups of patients that have difficulties using the technology? 
 
No - patients tell us that they will do anything to save their sight including having injections 
in the eye and undertaking difficult journeys on public transport to get to the eye clinic for 
frequent hospital appointments. 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular 
protected characteristics and others.  Please let us know if you think that this 
appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] 
is/are/will be licensed;  
 - could lead to recommendations that have a different impact on people protected 
by the equality legislation than on the wider population, e.g. by making it more 
difficult in practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
 
We are aware that choroidal neovascularisation associated with pathological myopia 
affects the working age population (people aged 40-60) and those of an Asian (Far East) 
decent. NICE should consider how its decision affects these groups of individuals. 
 
Other Issues 
Please consider here any other issues you would like the Appraisal Committee to 
consider when appraising this technology.  
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We call on NICE to recommend ranibizumab for the treatment of choroidal 
neovascularisation associated with pathological myopia. We also call for the guidance to 
be made available for any eye (judged by a qualified clinician) to be likely to benefit from 
the treatment. 
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Appendix: case studies 
 
To assist with our submission, we undertook telephone interviews with a number of 
patients who were part of the REPAIR trial. Six of these have been summarised as case 
studies below. In each case we explored the impact of the eye condition on the patient's 
quality of life and their views on the new technology. 
 
Name: Patient A 
Age: 64 
Occupation: retired 
 
Summary: 
Patient A has severe myopia in both eyes and extremely poor vision in their right eye. 
They were diagnosed with choroidal neovascularisation associated with pathological 
myopia in their left eye in April 2010 and joined the REPAIR trial shortly after. 
 
Impact of the condition on quality of life: 
Patient A said the condition prevented them from undertaking day to day tasks such as 
cooking and watching TV. They found it very hard to judge distance and often bumped into 
objects. They needed someone with them at all times when outside the house as crossing 
the road was difficult - road marking were distorted and they could not see across the 
road. 
 
About the REPAIR trial and treatment: 
Patient A recalls a rapid deterioration of vision in their left eye in April 2010. Images on the 
TV had wavy lines moving up and down, road marking became wobbly and they stated to 
see flashing blue and green colours when looking at blue or green objects (the clinician 
told them this was because their right eye was compensating for the left). 
 
Several days after the visual distortions began they went to the optometrist and were 
referred to the eye hospital on the same day. At this stage their consultant asked if they 
wanted to take part in the REPAIR trial and they agreed. They went back to the hospital 
the next day for tests and were given a Lucentis injection a week later. They said the 
thought of having an injection in the eye was daunting but definitely worth it. They had 
some pain in their left eye the next day but said their sight improved markedly. 
 
Following the first injection they were monitored monthly. As their eye condition seemed 
stable, their monitoring was extended to two monthly visits.  
 
In 2011 their sight deteriorated a little and they had another injection in July that year. On 
this occasion they felt confident about the procedure as the previous injection had not 
been a bad experience. Since then they have been monitored every five weeks and 
consultants plan to extend this monitoring to every two months in the future. Patient A was 
very complimentary about the care they received at the hospital. 
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Patient A would recommend Lucentis to anyone with choroidal neovascularisation 
associated with pathological myopia. They said it saved their sight and should be made 
available on the NHS. 
 
Name: Patient B 
Age: 77 
Occupation: retired 
 
Summary: 
Patient B has choroidal neovascularisation associated with pathological myopia in their left 
eye. 
 
Impact of the condition on quality of life: 
Patient B said the condition stopped them from undertaking day to day tasks and living a 
safe, independent life. They found it difficult to go outside the house in bright sunlight or in 
the dark as these lighting conditions affected their vision greatly. Cooking was extremely 
difficult and they purchased talking scales to assist them. They used to cook a lot and had 
to rely on their memory when making dishes as it was impossible to see recipes. In 
particular, they could not see labels on food in the refrigerator and know whether it was out 
of date or not. Patient B volunteers in a charity shop but said the condition prevented them 
from using the cash till, so they wrote down what items had been sold and asked sighted 
volunteers to help input the sales data into the till. The condition also stopped them 
reading and knitting.  
 
About the REPAIR trial and treatment: 
Patient B recalls their sight deteriorating rapidly in February 2010. They first noticed the 
problem when they were unable to see the pin pad when using an ATM to withdraw 
money. 
 
They went to their GP and were rapidly referred to the hospital for tests. The consultant at 
the eye clinic told them they had fluid leaking at the back of their left eye and suggested 
they join the REPAIR trial.  
 
Following tests, the patient received a Lucentis injection in February 2010. Patient B 
reported being quite nervous ahead of the procedure but that they had got wound 
themselves up for nothing and did not feel anything. They have had monthly monitoring 
ever since and get intravitral injections on some occasions but could not recall how many 
times. After each injection they said their vision improves considerably. They can also tell 
when they need another injection as their vision starts to deteriorate. 
 
Patient B believes Lucentis should be made available on the NHS for patients with 
choroidal neovascularisation associated with pathological myopia. 
 
Name: Patient C 
Age: 59 
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Occupation: office worker 
 
Summary: 
Patient C had a cataract and choroidal neovascularisation associated with pathological 
myopia their right eye. 
 
Impact of the condition on quality of life: 
When the symptoms of choroidal neovascularisation started it prevented them from driving 
at night or taking longer, unfamiliar journeys during the day. This meant their partner had 
to take them to their hospital appointments. It made reading very difficult and, as they work 
in an office, hampered their ability to use a computer. During the course of the day, as 
their eyes got tired, they were unable to read the screen because the text began to blur. 
Without treatment they would have had to stop working.  
 
About the REPAIR trial and treatment: 
Patient C went to the optician for a routine test and was referred to the eye hospital for 
suspected cataract. During the consultation at the eye clinic a second problem was 
detected in their right eye. They were asked to return to the clinic a few weeks later to see 
a different consultant and were diagnosed with choroidal neovascularisation associated 
with pathological myopia. Patient C was told the cataract in their right eye could be 
removed once the other condition had been addressed.  
 
The consultant explained that there were no treatment options available on the NHS for 
their eye condition. They were offered an operation (private provision) but told it may not 
work. They were also asked if they wanted to take part in the REPAIR trial. After speaking 
to family and friends, Patient C opted to take part in the trial and saw another consultant 
for further tests to identify if they were a suitable candidate. They met the trial criteria and 
commenced treatment in March 2010. 
 
Before the first injection, Patient C felt very anxious but went ahead with the treatment as 
they were so scared of losing their sight. They commented that the thought of the injection 
was worse than the actual procedure. During the twelve month trial period, Patient C went 
back to the hospital for monthly monitoring and had further injections on the third and fifth 
month. After each injection Patient C noticed an improvement in their sight. The noted that 
the care they received at the hospital was really good, that they were treated well and that 
their condition and treatment explained clearly. 
 
Since completing the trial, Patient C has had their cataract removed in their right eye. They 
continue to be monitored at the eye clinic. 
 
Patient C would not hesitate to recommend the treatment and believes it should be made 
available for NHS patients. They stated that eyesight is precious and if something can be 
done to save sight it is worth doing. They felt it must be more cost effective for the health 
service to pay for a few injections rather than let someone lose their sight and require 
further NHS and social care.  
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Name: Patient D 
Age: 49   
Occupation: office worker  
 
Summary: 
Patient D has myopia in both eyes and choroidal neovascularisation associated with 
pathological myopia in their right eye. 
 
Impact of the condition on quality of life: 
Patient D first noticed problems with their sight when they had double vision which made 
crossing the road dangerous. They also saw two people walking towards them in the street 
until they got closer and Patient D realised it was just one person. Patient D also could not 
see fine detail – when looking at a face they could see hair and a beard but no features. 
Driving also became hazardous as they could see two cars coming towards them but one 
was a reflection of the other. 
 
About the REPAIR trial and treatment: 
In November 2010, Patient D noticed a small blank spot in the central vision of their right 
eye. In March 2011, they went for a routine eye test at their optician and were referred to 
the local eye hospital via their GP. Due to various delays, Patient D did not get an 
appointment with a clinician for two months but once in the system, everything was much 
smoother. In August 2011, they saw a consultant who put them forward for the REPAIR 
trial and within one week they had met the clinical team and undertaken a series of eye 
tests. Treatment commenced in September 2011. Patient D recalls being nervous about 
the injection on the day of treatment but felt they worried about nothing as the procedure 
did not hurt. Within two weeks of having the intravitreal injection, they noticed a substantial 
improvement in their vision.  
 
Patient D said the hospital staff were excellent and helped them to relax. They only 
required one Lucentis injection to stabilise their vision and went for monthly monitoring for 
the 12 month trial period. Their parent attends hospital appointments with them and 
because, Patient D is much younger than the other patients, staff often think their parent is 
the patient waiting for treatment. 
 
Patient D is now monitored every six months. They have an Amsler Grid to check their 
vision and have been told to go to the eye clinic should their vision change.  
 
Patient D notes that their vision is now much better. They still have a shadow in the centre 
of their right eye but they are very pleased with the outcome of the treatment. They would 
recommend Lucentis to anyone with their condition. 
 
Name: Patient E 
Age: 56 
Occupation: NVQ assessor 
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Summary: 
Patient E had cataract and choroidal neovascularisation associated with pathological 
myopia in both eyes. The left eye developed choroidal neovascularisation first and was 
treated during the REPAIR trial. The right eye developed the condition at a later date and 
Patient E was treated with Lucentis at a different hospital. 
 
Impact of the condition on quality of life: 
Patient E is an NVQ assessor and needs to drive for their job. Their eye condition made 
them feel anxious about driving – as the road appeared wavy – and this wrecked their 
confidence and stopped them driving at night. If they had not had treatment to save their 
sight they would have had to give up work. The condition and thought of going blind also 
brought on severe depression and they had counselling to help them through the difficult 
period. They remember being very scared about the situation and not knowing what to do.  
 
About the REPAIR trial and treatment: 
Patient E recalls being at work in early 2010 and parts of the room started to appear wavy, 
particularly the edges where the ceiling met the walls. They also remember their Venetian 
Blinds at home not being straight. Driving began to be hazardous as the road became less 
clear and at that point they called the doctor to discuss their eye condition.  
 
They were referred to the eye hospital, underwent tests and were asked if they wanted to 
take part in the REPAIR trial. Patient E spoke to friends who worked in the health service 
and was told intravitreal Lucentis injections were already being used safely for other eye 
conditions – this helped them make up their mind and they decided to take part in the trial. 
In May 2010 they completed a consent form and started treatment. The hospital staff kept 
them informed throughout and reassured them that the process would be fine.  
 
On the day of the injection, Patient E recalls being in a dark place - very scared of losing 
their sight at the age of 54, terrified of having a sharp needle placed in their eye and 
uneasy about being the youngest person in the clinic. Patient E did not feel a thing during 
the procedure and said this made the follow-up injection a lot less worrying.  
 
They had two injections in total and monthly follow-up appointments during the 12 month 
trial period. Their partner accompanied them to each early morning appointment but had to 
leave them to go to work. This meant that Patient E had to get a bus home, which took two 
hours rather than a 30 minute drive, leaving them too exhausted to return to work that day. 
After the trial, Patient E did not have any further monitoring but would like regular tests to 
put their mind at ease.  
 
Their sight was fine until February 2013, when a colleague asked them to look at their 
computer screen. Patient E noticed wavy lines once again. They went straight to the 
Accident and Emergency Department at their local hospital and fluid was found at the back 
of their right eye. Following a series of tests, they were diagnosed with choroidal 
neovascularisation associated with pathological myopia in their other eye. Patient E has 
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now received three Lucentis injections in their right eye – in March, April and May 2013 – 
and is now waiting for a further hospital appointment in June.    
 
Patient E believes the drug is wonderful and a lifeline to those facing sight loss. They 
would not hesitate to recommend it to patients with the same condition.  
 
Name: Patient F 
Age: 48 
Occupation: garden designer and marketing manager 
 
Summary:  
Patient F has myopia in both eyes and choroidal neovascularisation associated with 
pathological myopia in their right eye. 
 
Impact of the condition on quality of life: 
When symptoms of the condition first started, Patient F recalls text jumping up and down 
on a page when reading. This was particularly problematic as they need to read 
documents and review images as part of their job, casting doubt over whether they could 
continue to work if their eye condition deteriorated further. The condition also hampered 
their ability to drive safely, which was also required for their job (i.e. driving to attend 
meetings). Patient F also noted that applying make-up properly was extremely difficult and 
affected their confidence and motivation to go out and socialise. Patient F is also an avid 
book reader and would have been devastated to lose their ability to read. 
 
About the REPAIR trial and treatment: 
Patient F’s vision began to deteriorate in early 2010 when they noticed blurred vision and 
very large floaters in their right eye. They also noticed distortions as straight lines 
appeared wavy and text ran up and down a page in curves. Patient F was not sure what 
the problem was and five days later decided to go to the opticians for an eye examination. 
The optometrist took a retinal photo, further tests and referred Patient F to the hospital.   
 
Patient F was worried they had a detached retina – the only eye condition they had heard 
of – and underwent more tests at the eye clinic. They noted having a long, anxious wait 
before being diagnosed with choroidal neovascularisation associated with pathological 
myopia. They recall having to wait two to three weeks to see a consultant and then six to 
seven weeks before being recruited to the REPAIR trial.  
 
Patient F was apprehensive the night before the first Lucentis injection and did not sleep 
well. They were fully informed about the procedure prior to treatment and complemented 
hospital staff on their communication skills. The anxiety continued into the next day but 
they were spurred on by the patients they met at the clinic who had to put up with regular 
intravitreal injections for wet AMD. Hospital staff in the clean room put Patient F at ease 
prior to the injection and the procedure was over quickly – Patient F said the thought of the 
procedure was far worse than the reality.  
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Patient F only needed one injection for their sight to improve significantly and to be able to 
read three more lines on the eye chart. They went back to the eye clinic for monthly 
monitoring for the first six months. Now they only need an annual check up at their 
opticians. Patient F’s sight has been saved by the treatment - they have a misty grey area 
in the centre of their right eye but feel fortunate that this is the only problem.  
 
Patient F believes that sight is a precious thing and that NHS patients should have access 
to Lucentis for choroidal neovascularisation associated with pathological myopia. 
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Thank you for agreeing to give us a statement on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: XXX XXXXXX (XX) , Clare Bailey (CB) 
 
Name of your organisation: Representing The Royal College of 
Ophthalmologists 
 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology? Yes (XX and CB) 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)? Yes – REPAIR and RADIANCE, 
Studies, PI, writing committee lead, co author (XX).  Investigator REPAIR 
study (CB) 


 
- an employee of a healthcare professional organisation that represents 


clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)? Royal College of Ophthalmologists members: 
XX and CB 


 
- other? (please specify) 
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What is the expected place of the technology in current practice? 
 
How is the condition currently treated in the NHS? Is there significant geographical 
variation in current practice? Are there differences of opinion between professionals 
as to what current practice should be? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 


Choroidal neovascularisation secondary to pathological myopia ( PMCNV) can be 
treated with thermal laser, photodynamic therapy or intravitreal anti-VEGF agents.  
Thermal laser photocoagulation is almost never used now in the UK even for extra-
foveal lesions due to the problem of laser scar extension and progressive visual loss 
on longer term follow up ( after 3-5years).  Photodynamic treatment has been used 
for a number of years, secondary to the publication of the VIP study (Verteporfin in 
Photodynamic Therapy Study Group Ophthalmology 2001;108:841-52).  PDT was 
shown to reduce the risk of moderate visual loss compared to no treatment and PDT 
is still used for this indication in some units in the UK, and more so in the Far East 
where PMCNV is more prevalent.  Many units in the UK no longer provide PDT 
services.  Since the advent of anti-VEGF treatment, many units in the UK have had 
limited access (such as exceptional funding) for anti-VEGF treatment for PMCNV.  If 
there is no access to ranibizumab most retinal specialists in the UK would be likely to 
recommend bevacizumab on an off label basis in preference to PDT. 
Submacular surgery is no longer considered an appropriate treatment option for 
PMCNV. 
 
Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient? Are there differences in the capacity of different subgroups 
to benefit from or to be put at risk by the technology?  
 
There is probably not a wide spectrum of heterogeneity amongst patients with 
PMCNV.  Even patients with subfoveal blood can do as well as those without blood.  
Other co-existing features of PM such as macular hole, myopic foveoschisis, dome 
shape maculopathy with fluid and epiretinal membrane formation can limit the visual 
prognosis to treatment of PMCNV as anti VEGF therapy does not influence the 
prognosis of these other macular problems which also occur rarely in PM.  Patients 
with very high myopia and severe peripheral retinal degeneration can be at a higher 
risk of developing retinal detachment as a result of intravitreal injections. 
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
The technology should be used in secondary care, using the same facilities as those 
use to treat neovascular AMD, retinal vein occlusion and diabetic macular oedema 
with ranibizumab.  Due to small numbers of patients and infrequent injections needed 
per patient, it should not require any significant additional capacity on top of those 
being provided for wet AMD TA155 and DMO TA 274 and RVO- TA283. 
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If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
 
The technology of intravitreal ranibizumab therapy is already available in the NHS.  It 
is being used for the licensed indications of AMD and DMO. 
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
 
There are no national level guidelines for management of PMCNV at present. There 
are RCOphth guidelines on the technique for the delivery of intravitreal treatment.   
 
 
 
 
 
 
 
The advantages and disadvantages of the technology 
 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
 
Compared to PDT, intravitreal ranibizumab therapy leads to better visual outcomes.  
Retreatment episodes are also less frequent.  PDT is not widely available in all units.  
Delivery of intravitreal ranibizumab has advantages over PDT in terms of visual 
outcome, ease of use, treatment burden and also availability of facilities. 
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. 
 
These are informal rules:- Active leakage from PMCNV is confirmed on Fundus 
fluorescein Angiography (FFA)  and OCT imaging.  Differential diagnosis include 
CSR, Dome Shape macula, foveoschisis ERM and VMT.  Once confirmed, therapy 
can be initiated.  Treatment response is judged by visual acuity, clinical examination 
and OCT.  Treatment is not required if there are no signs of active leakage.  Very 
occasionally FFA is needed to look for leakage to help decision making on 
retreatment.  Repeated monitoring for recurrent leakage should be advised for up to 
one year following the most recent episode of treatment with intravitreal ranibizumab.  
Patient education on early symptoms of recurrent leakage is also important. 
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If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
current UK practice, and if not, how could the results be extrapolated to a UK setting? 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
 
Two large trials on ranibizumab for PMCNV have been done.  REPAIR was a phase 
II trial involving multiple sites in the UK designed to test a pragmatic retreatment 
algorithm.  This evidence is highly translatable to UK clinical practice.  RADIANCE 
was phase III RCT comparing PDT to intravitreal ranibizumab.  The ranibizumab arm 
could be extrapolated to UK practice.  The most important outcomes of the REPAIR 
study are the low levels of moderate visual loss for treated eyes (95.4% lost less than 
15 letters on the logMAR chart at 1 year) , and the significant percentage of eyes 
(36.9%) who gained at least 15 letters of vision on the logMAR chart at 1 year.  
Treated eyes gained a mean of 13.8 letters at 1 year.  These visual outcomes are 
superior to those reported with PDT in the VIP study. The RADIANCE study results 
have presented similar outcomes date for ranibizumab treated eyes.   
 
 
What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
Both trials found a very low rate of ocular and systemic adverse events. The side-
effects of intravitreal  ranibizumab treatment have been well documented in the 
clinical trials, and subsequent real-world use of ranibizumab for other indications 
such as AMD.  There is a less than 1/1000 risk of endophthalmitis per intravitreal 
injection. This can be treated, although can result in a permanent reduction in vision. 
Highly myopic eyes are at greater risk of retinal detachment even without any 
treatment, and it is therefore possible that the risk of retinal detachement or retinal 
tear will be higher in this highly myopic group of patients given intravitreal treatments. 
 
 
 
 
 
 
 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
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include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
No other information available 
 
 
 
 
 
 
 
 
Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
It is unlikely to require additional resources in terms of facilites or equipment as the 
expertise and infrastructure already exist for this treatment in units already treating 
wet macular degeneration with ranibizumab. The numbers of patients to be treated 
with PMCNV will be relatively small, with low retreatment rates, so any impact on 
staffing will be very small. 
 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
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 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
 
It is unlikely to have inequality issues. 
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Thank you for agreeing to give us a statement on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: XXXX XXXXXXXXXX 
 
Name of your organisation: UCL Institute of Ophthalmology – (Responding on 
behalf of The Royal College of Pathologists) 
 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology? 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)? 
 


- an employee of a healthcare professional organisation that represents 
clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)? 


 
- other? XXXXXXXX XXXXXXXX with a particular interest in the diagnosis 


and pathogenesis of disorders at the back of the eye involving retina 
and / or choroid 
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What is the expected place of the technology in current practice? 
 
How is the condition currently treated in the NHS? Is there significant geographical 
variation in current practice? Are there differences of opinion between professionals 
as to what current practice should be? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 
 
Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient? Are there differences in the capacity of different subgroups 
to benefit from or to be put at risk by the technology? 
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
 
If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
 
 
Choroidal neovascularisation in the context of pathological myopia is a 
difficult condition to treat effectively. I would defer to clinical colleagues but it 
is my view that the main therapy, prior to anti-VEGF agents, was conventional 
laser photocoagulation. This can not be used for foveal lesions as it is 
destructive. There is evidence for efficacy in juxtafoveal and extrafoveal 
lesions but I am not aware of any randomised clinical trials and laser appears 
to be less successful than in the context of age-related macular degeneration 
and also its long-termed benefit is uncertain. Increasingly, the use of anti-
VEGF therapies is taking precedence. 
 
There are clear racial differences in risk but it seems approach to therapy 
should be the same on the basis of current knowledge. 
 
Intravitreal injections are now common – place in specialist ophthalmology 
settings for the treatment of age-related macular degeneration and diabetic 
retinopathy and myopic CNV should be treated in the same situation with 
access to appropriate imaging technology and injecting expertise etc. 
 
This technology is used widely for licensed indications.  
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The advantages and disadvantages of the technology 
 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. 
 
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
current UK practice, and if not, how could the results be extrapolated to a UK setting? 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
 
What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
Anti-VEGF therapy represents the best approach for the treatment of 
pathological myopic CNV. I am aware of only limited comparisons between 
Lucentis and Avastin but on the basis of current evidence I see no compelling 
pros or cons one way or the other. 
 
From basic principles it is appropriate to start as soon as CNV apparent. 
Stopping is harder and clear guidelines for this are likely to be more tractable 
as experience with anti-VEGF agents and ‘burning – out’ of neovascular 
lesions becomes a more precisely recognisable end – point. From a pragmatic 
point of view it seems sensible to continue with prn therapy indefinitely. 
 
I am not an expert on the side-effects of anti-VEGF agents but clearly they 
reach the systemic circulation. Patients with myopic CNV are generally 
younger than those with AMD and should be less susceptible but conversely 
they may be on treatment longer. As long as potential risks are explained to 
patients I see the benefit greatly in excess of risk. 
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Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
 
None that I am aware of 
 
 
 
Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
 
Although the prevalence of pathological myopia is significant CNV from this 
cause can presumably be accommodated within the existing provision for 
delivery of this therapy for other conditions. 
 
 
 
 
 
 
Equality 
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NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
 
The main issues here are around how visually impaired gain access to 
healthcare in general. I can not think of anything that is particularly pertinent to 
this technology but others may. 
 
A selection of references 
 
 
1: Wang E, Chen Y. INTRAVITREAL ANTI-VASCULAR ENDOTHELIAL GROWTH 
FACTOR FOR 
CHOROIDAL NEOVASCULARIZATION SECONDARY TO PATHOLOGIC 
MYOPIA: Systematic Review 
and Meta-Analysis. Retina. 2013 Mar 19. [Epub ahead of print] PubMed PMID: 
23514793. 
 
 
2: Tufail A, Patel PJ, Sivaprasad S, Amoaku W, Browning A, Cole M, Gale R, 
George 
S, Lotery A, Majid M, McKibbin M, Menon G, Yang Y, Andrews C, Brittain C, 
Osborne 
A. Ranibizumab for the treatment of choroidal neovascularisation secondary to 
pathological myopia: interim analysis of the REPAIR study. Eye (Lond). 2013 
Mar 
1. doi: 10.1038/eye.2013.8. [Epub ahead of print] PubMed PMID: 23449508. 
 
 
3: Iacono P, Parodi MB, Papayannis A, Kontadakis S, Sheth S, Cascavilla ML, 
Bandello F. Intravitreal ranibizumab versus bevacizumab for treatment of 
myopic 
choroidal neovascularization. Retina. 2012 Sep;32(8):1539-46. doi: 
10.1097/IAE.0b013e31826956b7. PubMed PMID: 22922846. 
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4: Long Q, Ye J, Li Y, Wang S, Jiang Y. C-reactive protein and complement 
components in patients with pathological myopia. Optom Vis Sci. 2013 
May;90(5):501-6. doi: 10.1097/OPX.0b013e31828daa6e. PubMed PMID: 
23538433. 
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 
 


Single Technology Appraisal (STA) 
 
Ranibizumab for treating choroidal neovascularisation associated with 


pathological myopia 
 


Please sign and return to: 
 


Nicola Cunliffe, Technology Appraisal Administrator 
Email: TACommC@nice.org.uk 


Fax: +44 (0)20 7061 9764 
Post: NICE, Level 1A, City Tower, Piccadilly Plaza, Manchester, M1 4BT 


 
 
I confirm that: 
 
 I agree with the content of the statement submitted by The Royal College of 


Ophthalmologists and consequently I will not be submitting a personal statement. 


 
 
Name: ..........Clare 
Bailey............................................................................................ 
 
 
Signed: .....Clare 
Bailey............................................................................................... 
 
 
Date: 
...........13/08/13...........................................................................................  
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Ranibizumab for treating choroidal neovascularisation associated with 
pathological myopia 


 
Thank you for agreeing to give us a statement on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: Sobha Sivaprasad 
 
 
Name of your organisation: Moorfields Eye Hospital  
 
 
 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology? Yes 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)? yes 
 


 
- an employee of a healthcare professional organisation that represents 


clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc.)? no 


 
- other? (please specify) 
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What is the expected place of the technology in current practice? 
 
How is the condition currently treated in the NHS? Is there significant geographical 
variation in current practice? Are there differences of opinion between professionals 
as to what current practice should be? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 
 
Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient? Are there differences in the capacity of different subgroups 
to benefit from or to be put at risk by the technology? 
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
 
If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
 
The condition is rare. However, choroidal neovascularization (CNV) is known to 
affect 4–11% of patients with pathological myopia and if untreated, causes severe 
central visual loss in 90% of cases. In addition, 30% may have bilateral involvement. 
It usually occurs in people below the age of 50 years so their working life may be 
compromised if timely treatment is not initiated. 
 
The treatment for this condition in the NHS is very variable. Photodynamic therapy is 
effective based on the VIP data but not every NHS trust has access to the laser 
machine to provide this treatment. The treatment is offered in specialist centres only.                                                                        
Secondly, the treatment has side effects that include retinal pigment epithelial 
atrophy and choroidal non-perfusion. So, antiVEGF treatment is an effective alternate 
option as it only modulates the disease process and the safety profile is good.    
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The advantages and disadvantages of the technology 
 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. 
 
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
current UK practice, and if not, how could the results be extrapolated to a UK setting? 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
 
What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
Clinical trials that compared ranibizumab to PDT in myopic CNV confirmed a nearly 3 
line gain of vision in the ranibizumab compared to the PDT arm at month 12 proving 
the superior efficacy of ranibizumb to PDT.  
 
The studies also show that a low frequency of re-treatment required for this disease. 
The REPAIR study showed that approximately 90% required only 5 or less injections 
in 12 months and 35% required up to a maximum of 2 injections.  
 
The safety profile of ranibizumab is well-tested for several diseases over the last 8 
years. It is widely used in the NHS as first line for age related macular degeneration 
and centre involving diabetic macular oedema with very good results. 
 
Regarding quality of life post treatment with ranibizumab, the recruitment of patients 
to he REPAIR study done in the UK very closely reflects patients seen in clinical 
practice. This study showed that in 14% of the cohort, the treated eyes converted 
from being the worse-seeing eye to being the better-seeing eye.  
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Equality and Diversity 
 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal: 
 
 - Could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed; 
- Could lead to recommendations that have a different impact on people 
protected by the equality legislation than on the wider population, e.g. by making it 
more difficult in practice for a specific group to access the technology; 
- Could lead to recommendations that have any adverse impact on people with 
a particular disability or disabilities 
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts  
 
 
 
 
None 
 
 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
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registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
 
 
 
There are several case series done in the Far East where this condition is prevalent 
that shows very similar results.  
 
 
 
 
 
 
 
 


 
 


Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
This Guidance is unlikely to affect the delivery of care for these patients negatively 
because: 
1. the number of patients with this condition is limited. 
2. All NHS trusts are running ranibizumab services for other more prevalent 
conditions such as AMD and centre involving DMO and so adding less than 5 more 
patients a year to the existing service should not affect delivery at all. 
 On the contrary, making ranibizumab available for these patients will definitely save 
these individuals from a devastating blinding condition to being able to work again 
and look after their family and reduce societal burden.  The gain for these individuals 
should definitely outweigh any delivery constraints.   
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1 SUMMARY 


1.1 Scope of the submission 


The manufacturer’s submission from Novartis Pharmaceuticals addressed the use of 


ranibizumab (0.5mg) in adults presenting with choroidal neovascularisation associated with 


pathological myopia. 


 


1.2 Summary of clinical effectiveness evidence submitted by the manufacturer 


The main clinical effectiveness evidence submitted by the manufacturer consists of a phase-


three RCT sponsored by Novartis. The Novartis phase III trial consisted of a 3-month double-


blind phase during which the efficacy and safety of ranibizumab was compared to those of 


vPDT, and a 9-month non-comparative phase which provided data on the efficacy and safety 


of ranibizumab only.  Further evidence for the efficacy and safety of ranibizumab was 


provided by two RCTs designed to assess ranibizumab versus bevacizumab and 6 non-RCTs 


(the phase II REPAIR trial, conducted in 12 UK centres, and five case series). Further 


evidence of the effects of vPDT was derived from the VIP trial. 


 


Efficacy of ranibizumab 


The Novartis Phase III trial assessed ranibizumab (disease activity arm or disease stabilisation 


arm) versus vPDT, the only licensed treatment for this indication. For the primary outcome, 


mean average change from baseline (for months 1 to 3), the ranibizumab disease activity 


group had mean (SD) change 10.6 (****) letters, disease stabilisation, 10.5 (****) letters and 


vPDT, 2.2 (****) letters. These differences of ranibizumab versus vPDT were statistically 


significant. 


 


The proportion of patients gaining 15 letters or more from baseline to 3 months was *****  


for ranibizumab disease activity, ***** for ranibizumab disease stabilisation and ****% for 


vPDT, with statistical significance for each of the ranibizumab arms compared to vPDT. 


Greater reductions in central retinal thickness were seen for the ranibizumab arms compared 


to vPDT. The mean (SD) number of ranibizumab injections received in the first 3 months was 


lower for patients treated under disease activity criteria [1.8 (0.8)] compared to disease 


stabilisation [2.5 (0.6)]. Improvements in BCVA were observed in both ranibizumab arms 


over 12 months, but no statistical comparisons could be made to vPDT beyond 3 months due 


to the switching of treatments in this group. 
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In addition to the Novartis Phase III trial, the manufacturer presented the results for the 


ranibizumab arms of two small RCTs comparing ranibizumab with bevacizumab. These two 


studies showed improvements in outcomes from baseline with ranibizumab at 6 months
1
 and 


18 months.
2
  


 


Safety of ranibizumab 


Within the Novartis Phase III trial, any ocular AE occurred in ***** of ranibizumab disease 


activity patients, ***** of ranibizumab stabilisation patients and **** of vPDT patients from 


baseline to three months. None of these were classified as severe AEs. ****************** 


***************************************************************************


***************************************************************************


****************************************** Ocular AEs related to study medication 


or ocular injection occurred in ************************************************** 


***************************************************************************


***************************************************************************


******************************************** Development of geographic atrophy 


or extension of pre-existing geographic atrophy (as it has been recognised now as a potential 


side effect in patients with age-related macular degeneration undergoing anti-VEGF 


treatment) was not assessed in the Novartis phase III trial. 


 


Limited safety data were available for the two other RCTs (comparing ranibizumab to 


bevacizumab) and from four of the non-RCTS. Iacono 2012 reported that ‘no significant 


adverse ocular or systemic effects were registered over the entire course of the follow up in 


either group’.
2
   Gharbiya 2010 reported that none of the patients experience systemic 


complications related to intravitreal ranibizumab and bevacizumab.
1
 


 


1.3 Summary of the ERG’s critique of clinical effectiveness evidence submitted 


The ERG was concerned at the exclusion of bevacizumab as a comparator given it is used off-


label for the treatment of myopic CNV in the UK. In comparison, vPDT is rarely used in 


clinical practice because, according to the VIP 2-year report published in 2003, its efficacy is 


not maintained at long term.  


 


The ERG was concerned at the choice of the 3-month primary outcome assessment. The 


ERG’s opinion is that 3 months is insufficient for assessing visual acuity as it does not 


provide data on longer term gain or possible deleterious effects. The ERG is also concerned 


that the potential development of geographic atrophy following ranibizumab was not 


investigated in the Novartis phase III trial. Atrophy is already a common feature in patients 
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with pathological myopia and the development of geographic atrophy at the macula could 


affect long-term visual outcomes, as it has been shown to be the case in age-related macular 


degeneration. 


 


1.4 Summary of cost effectiveness submitted evidence by the manufacturer 


The manufacturer developed a cost utility Markov model with a quarterly cycle and a lifetime 


horizon. It is principally a one eye model, though some additional costs are included for 


bilateral disease at baseline.  The distribution of the visual acuity of the treated eyes is divided 


into eight health states, the majority of which span a range of 10 ETDRS letters. The baseline 


distribution and proportions that have their baseline BSE treated are drawn from the Novartis 


phase III trial. 


 


For the first cycle of the model, the transitions between the health states are drawn from the 


Novartis phase III trial of ranibizumab versus  vPDT. For the next three cycles, the transitions 


between the health states are drawn from the Novartis phase III trial for ranibizumab and from 


the VIP trial for vPDT. Thereafter, extrapolation assumes a slow worsening of visual acuity in 


both arms based upon an estimate drawn from the literature. This results in the average 


difference in BCVA between the arms at the end of the first year being maintained over the 


lifetime of the modelling. 


 


Dosing for ranibizumab of 3.5 injections in year 1 is drawn from the Novartis phase III trial 


and that of 1.0 injection in year 2 is drawn from manufacturer expert opinion. Dosing for 


vPDT of 3.4 treatments in year 1 and 1.7 treatments in year 2 is drawn from the VIP trial.
3
 


 


Quality of life estimates for the base case are not drawn from the EQ-5D quality of life data 


collected during the Novartis phase III trial, but rather are drawn from the experimental lenses 


study of Czoski-Murray et al.
4
 


 


Adverse events that affected more than around 5% of the patients of the Novartis phase III 


trial for ranibizumab and the VIP trial for vPDT are included in the analysis, affecting both 


costs and QALYs. 


 


Quite large costs offsets are estimated due to the costs of blindness. Costs of blindness of 


around £17,300 are applied to those whose BSE is modelled as falling into either HS07 or 


HS08. This results in ranibizumab, with the PAS, being estimated to save £2,751 and result in 


an additional 0.43 QALYs and so to dominate vPDT. Probabilistic modelling is broadly in 


line with this, and estimates that there is little to no likelihood of vPDT being cost effective, 
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regardless of the willingness to pay. Manufacturer sensitivity analyses suggest that results are 


relatively insensitive to most variables, though the price of ranibizumab and the monitoring 


cost might affect results at extreme values. 


 


1.5 Summary of the ERG’s critique of cost effectiveness evidence submitted 


There are concerns about the differences between the Novartis phase III trial and the VIP trial 


from which the ranibizumab and vPDT data respectively are drawn. In particular, the higher 


rate of non-subfoveal involvement in the Novartis phase III trial may be to the benefit of 


ranibizumab. 


 


The model structure appears to be broadly reasonable with the exception of the handling of 


cross-over from the better seeing eye (BSE) being treated to the worse seeing eye (WSE) as 


patients change health states. The impact of this may be to underestimate the patient gains and 


cost offsets of the more effective treatment. 


 


EQ-5D data were collected during the Novartis phase III trial, but is not used within the 


submission. The EQ-5D data supplied during the clarification process did not indicate that 


changes in the BCVA of the WSE had any particular impact upon patients’ HRQoL. In the 


absence of EQ-5D data from the trial to populate the economic model, instead of focussing 


exclusively  on the Czoski-Murray et al 2009 HRQoL,  it seems more reasonable to use the  


HRQoL derived from both Brown et al 1999 and Czoski-Murray et al 2009, as done in 


previous STAs.
4,5


 


 


The model appears to assume that ranibizumab monitoring visits can double as treatment 


visits but that vPDT monitoring visits cannot double as treatment visits. In the absence of 


other evidence, it seems more reasonable to assume that both ranibizumab and vPDT can 


have “1 stop” monitoring and treatment, or that neither can, and that a “2 stop” model is 


required. 


 


A number of variables within the modelling may require revision. In particular: 


 The year 2 dosing for ranibizumab might be better informed by the three year open 


label study than by expert opinion. This appears to suggest a similar dosing frequency 


for ranibizumab and vPDT in year 2, much as in year 1 as drawn from the RCT trials’ 


data. 


 The calculation of the quarterly proportion worsening drawn from natural history data 


requires correction. This was acknowledged by the manufacturer at clarification. 


There is also the possibility of using data from a wider range of studies than just 







5 


Yoshida et al.
6
 The manufacturer’s method of calculation from these other studies 


remains unclear, with there being no obvious read across to the papers themselves. 


But the data from Yoshida et al
6
 was most obviously aligned with the model structure. 


 The manufacturer’s estimate of the annual cost of blindness, £17,245, appears to be 


too high. An estimate of £7,429 it is likely to be more reasonable. 


 The mortality multiplier for blindness is derived from a paper that is only 


unambiguous for blindness in the BSE. However, it is less clear whether to include 


mortality multipliers for visual impairment other than blindness and, if so, how. 


Therefore, in order to maintain consistency with previous STAs, it would be more 


reasonable to restrict the blindness mortality multiplier to blindness in the BSE. 


 


1.6 ERG commentary on the robustness of evidence submitted by the manufacturer  


Strengths 


The submission focuses on the Novartis phase III trial of ranibizumab versus vPDT. No other 


trials, with vPDT as the comparator, were identified. 


 


The submission presents a clear and well-documented economic model structure, which 


shows good validation with the trial data at 1 year for ranibizumab. 


 


Weaknesses and areas of uncertainty 


 The manufacturer did not include bevacizumab as a comparator, despite the fact that 


it is used off-label for myopic CNV, but opted to include only vPDT which is not 


widely used in clinical practice due to its lack of long term effects. 


 The main outcome in theNovartis phase III trial was assessed at short term (3 


months). Given the progressive nature of pathological myopia we do not know how 


long the effects of ranibizumab may last. 


 The manufacturer did not assess geographic atrophy within the possible adverse 


events of ranibizumab. 


 The Novartis phase III trial from which the effectiveness data for ranibizumab are 


drawn and the VIP trial from which the majority of the effectiveness data for vPDT 


are drawn are not balanced in terms of the proportion of patients with non-subfoveal 


involvement. This may result in an inflated effect of the benefit of ranibizumab. 


 The ERG has revised a number of model inputs, which tend to reduce the estimated 


net savings and net QALY gains from ranibizumab compared with vPDT, without, 


however, reversing them. 







6 


 


 


 


 


 


 


 


 


 


Superseded –  


see erratum 


 


 While it may be a misinterpretation on the part of the ERG, there is no obvious link 


between the patient level data supplied by the manufacturer at clarification and the 


transition probability matrices (TPMs) of the model. This applies with particular force 


to the ranibizumab arm. As a consequence, there is a lack of clarity about what trial 


data have been used to populate the model. 


 The manufacturer has not used any of the EQ-5D data collected during the Novartis 


phase III trial. EQ-5D data supplied at clarification appears to provide little or no 


evidence that changes in the BCVA of the WSE have any discernible impact upon 


patients’ quality of life. Thus, the 0.1 quality of life impact of the WSE moving from 


HS01 to HS08 may be an overstatement. 


 The model includes cross-over from BSE to WSE and vice versa as patients change 


health states. While cross-over will occur to some extent, the method used seems to 


underestimate the net QALY gains and costs of blindness offsets that will arise from 


the more effective treatment. 


 It seems optimistic that the average BCVA gains modelled at the end of year 1 will, 


roughly speaking, continue indefinitely. This has to some extent been addressed 


through ERG sensitivity analyses limiting the duration of this, which again reduces 


the estimated net savings and net QALY gains from ranibizumab when compared to 


vPDT but does not reverse them. 


 The method used to calculate the cyclical worsening from natural history studies is 


unclear for most of the studies. Including all these studies again reduces the estimated 


net savings and net QALY gains from ranibizumab when compared to vPDT but 


typically does not reverse them. 


 Adverse events were only included if they affected more than around 5% of the 


patients in the relevant arm of the Novartis trial. Consequentely, retinal tears were not 


included. Retinal tears, if untreated, may lead to retinal detachment with the 


subsequent risk of visual loss. This is likely to be the case especially in eyes affected 


by pathological myopia in which retinal detachment rates are already higher than 


those in the general population. 


 The implementation of the probabilistic modelling is peculiar in its use of multipliers. 


This applies with particular force to the probabilistic modelling of the TPMs. For this 


reason, the ERG does not have complete confidence in the probabilistic results of the 


model. 


 The main body of the submission does not include a comparison with bevacizumab 


despite this was included in the NICE scope. However, a preliminary network 


analysis, including bevacizumab, is presented in Appendix 16 of the submission. 
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1.7 Summary of exploratory and sensitivity analyses undertaken by the ERG 


Effectiveness 


The ERG presented the results of the bevacizumab arms of the Gharbiya 2010 and Iacono 


2012 trials
1,2


. The ERG also searched for other studies involving bevacizumab and presents a 


summary of the main characteristics of the identified studies in Tables 21 and 22. No further 


analyses of these data were undertaken by the ERG. 


 


Cost-effectiveness 


A number of ERG revisions to the manufacturer base case tend to reduce the estimated cost 


savings and the net patient benefits from ranibizumab over vPDT. Cost savings fall from 


£2,751 to £1,786 for what could be described as the revised base case. Using Brown et al 


1999 as the utility source results in an estimate of a 0.344 QALY gain and a net health benefit 


of £8,673.
5
 Using Czoski-Murray et al as the utility source results in an estimate of a 0.266 


QALY gain and a net health benefit of £7,116.
4
 


 


However, the revised base case retains a number of questionable assumptions. Most notable is 


that the benefits at the end of year 1 continue undiminished indefinitely. This seems likely to 


be optimistic. Revising this to 5 years duration of gain with equalisation of BCVAs between 


the arms thereafter causes the net savings, QALYs and net health benefits to fall to £1,178, 


0.143 QALYs and £4,037, respectively, using Brown et al 1999.
5
 The corresponding figures 


using Czoski-Murray et al are £1,178, 0.065 and £2,481, respectively.
4
 


 


The revised base case also does not include the impact of all the natural history studies. Doing 


so reduces the cost savings to £1,342, and the net gain to 0.189 QALYs and net health 


benefits to £5,123 using Brown et al 1999
5
  and to 0.119 QALYs and £3,728 using Czoski-


Murray et al.
4
 


 


Applying both a 5-year duration of benefits and all the natural history studies reduces the net 


savings to only £1,276. Using Brown et al 1999 as the utility source results in an estimate of a 


0.065 QALY gain, and a net health benefit of £2,570
5
. Using Czoski-Murray et al as the 


utility source results in an estimate of a 0.005 QALY loss and a net health benefit of £1,175.
4
  


Given the QALY loss for this scenario the ICER for vPDT compared to ranibizumab is £254k 


per QALY, which remains well outside usual cost effectiveness thresholds. 


 


Despite all the above, it appears that ranibizumab is cost effective and, in all probability, cost 


saving compared with vPDT. The apparently perverse results from some of the ERG 
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sensitivity analyses are likely to be a consequence of the model structure, and in particular its 


treatment of cross-over of the best and worse seeing eyes.  







9 


2 BACKGROUND 


 


Myopia is a visual problem resulting from excessive growth of the eye-ball which increases 


its axial length 
7-9


 or a steeply curved cornea. Myopia causes light rays to focus in front of the 


retina; close objects are seen clearly whilst distant ones appear blurred. Approximately 29% 


of people in the UK suffer from myopia.
10,11


   


 


Myopia can be classified as mild, moderate or high, depending on the length of the eye and 


curvature of the cornea. The focusing power of a lens is measured in dioptres. A negative 


dioptre (-) indicates an eye with myopia, with the higher the negative value the more severe 


the myopia. Myopia up to - 3 dioptres is termed mild, -3 to -6 dioptres is moderate, and > -6 is 


considered high. High myopia, also known as pathological or degenerative myopia, is a 


chronic condition associated with degenerative changes at the back of the eye. As the myopic 


eye is longer, the layers at the back of the eye including the sclera (the most external layer 


that covers the eye), the choroid (the vascular layer of the eye) and the retina (the innermost 


layer of the eye) are stretched and thinned. Changes in the gel that fill the eye (vitreous) also 


occur in myopia, namely earlier liquefaction (the “gel-like” structure becomes more 


liquefied).  Furthermore, pathological adhesions between vitreous and retina develop. 


 


The prevalence of pathological myopia (PM) is difficult to determine due to inconsistent 


definition of the condition in the literature and a dearth of appropriate population-based 


cohort studies.
8
 Thus, there are only limited data on the prevalence of PM in the general 


population. In general, the prevalence in Asian countries is reported to be up to 5 times 


greater than that in America or Europe.
12,13


 A population-based study conducted in Australia 


in a Caucasian population reported a prevalence of 1.2% in people aged 49 years or older.
14


 In 


the UK, there are approximately 200,000 people with PM, but data are scarce.  


 


People with myopia may develop choroidal neovascularisation (CNV) which occurs when 


abnormal blood vessels originating from the choroid develop (neovascularisation). These 


blood vessels can grow through the thin retina into the subretinal space, where the visual cells 


(photoreceptors) lie. As these new vessels have abnormal walls, they leak fluid and blood 


which then accumulate around the visual cells, causing visual loss.
15


  As the disease 


progresses, the CNV scars down causing further retinal damage.  Moreover, many studies 


indicate that, over time, atrophy may develop in eyes with CNV and this can contribute to 


poor visual acuity. Yoshida et al,
16


 for example, reported that in 96% of eyes with myopic 


CNV, chorioretinal atrophy developed around the regressed CNV within 5 years of CNV 
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onset. CNV is a common cause of vision loss in people with PM, in particular those under 50 


years of age.
17


   


 


There is a paucity of data with respect to the incidence and prevalence of CNV associated 


with PM. A Japanese study conducted in Tokyo over an 11-year period reported that about 


10% of patients with PM developed CNV and 35% developed bilateral CNV. Approximately, 


30% of people who develop CNV in one eye will develop it in the other eye within 8 


years.
18,19


 A retrospective French study reported a prevalence of bilateral CNV of 14% in 


myopic people younger than 50 years of age.
17


 Prevalence rates of bilateral CNV in people 


with PM may range from 12%
20


 to 35%.
21


 Moreover, the association between degree of high 


myopia and risk of developing myopic CNV has yet to be established.
8
 


 


The aim of current management of CNV is to restrict the growth of these neovessels as much 


as possible, as well as to induce their regression, subsequently halting the decline in visual 


acuity and even improving vision.  


 


Verteporfin photodynamic therapy (vPDT) is the only treatment with a marketing 


authorisation for use in subfoveal CNV associated with PM. Verteporfin PDT involves the 


intravenous injection of verteporfin, a photosensitizing drug, which is activated focally by 


illumination with light from a laser source at a wavelength corresponding to an absorption 


peak of the drug. This causes a photochemical reaction which results in direct cellular injury 


to vascular endothelial cells and subsequent vessel thrombosis, thereby inducing occlusion of 


the CNV. 
22


 Verteporfin PDT works by occluding the CNV with moderate damage to 


surrounding retinal pigment epithelium and photoreceptors. 


 


Vascular endothelial growth factor (VEGF) has been shown to play an important role in the 


development and progression of neovascularization in the eye, including in eyes with CNV 


secondary to PM.
8,23,24


   Nguyen et al first reported positive outcomes in patients with 


subfoveal CNV associated with PM after the use of systemic bevacizumab.
25


 Since then there 


has been a growing number of publications reporting the use of intravitreal VEGF inhibitors 


(i.e. anti-VEGF) for the treatment of myopic CNV. 


 


Bevacizumab (Avastin, Genetech, USA) is an inexpensive, full-length monoclonal antibody 


that binds and inhibits all isoforms of anti-VEGF A. It is currently unlicensed for all eye 


conditions but used off-label in the NHS for the treatment of CNV associated with PM.  
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Ranibizumab (Lucentis, Novartis UK), like bevacizumab, inhibits the action of VEGF, 


thereby leading to the regression of the CNV. Both bevacizumab and ranibizumab are 


administered as injections into the vitreous cavity (the space in the centre of the eye), so 


called “intravitreal injections”.  


 


Ranibizumab does not currently have a UK marketing authorisation for the treatment of 


myopic CNV.  However, it does have a UK marketing authorisation for the treatment of wet 


age-related macular degeneration, visual impairment due to diabetic macular oedema and 


visual impairment due to macular oedema secondary to retinal vein occlusion.
26


 Ranibizumab 


has been studied in clinical trials of people with visual impairment due to CNV associated 


with PM, as a monotherapy compared with bevacizumab and with vPDT.   


 


A recent systematic review showed superiority of anti-VEGF treatments over PDT with 


higher improvements in best corrected visual acuity (BCVA) at 12 and 24 months in patients 


treated with anti-VEGF therapies 
23


. In addition, similar performance of ranibizumab and 


bevacizumab in improving BCVA at up to 18 months follow up has been reported .
27


 As a 


result, anti-VEGF has been recommended as first line treatment for CNV secondary to 


PM.
23,28


  


 


2.1 Critique of manufacturer’s description of underlying health problem 


 


On the whole, the manufacturer’s description of CNV associated with PM in terms of 


prevalence, symptoms and complications was found to be accurate. 


 


2.2 Critique of manufacturer’s overview of current service provision 


 


The manufacturer points out that there are currently no guidelines or treatment algorithms for 


CNV associated with PM. Treatment practice varies between clinical centres in the UK and 


there is no preferred treatment. Verteporfin photodynamic therapy (vPDT) is the only licensed 


treatment for this indication. However, its use in clinical practice is marginal due to the fact 


that the VIP trial has not demonstrated differences between vPDT and placebo with regard to 


the proportion of people losing > 8 ETDRS letters at 24 months. Rather than vPDT, clinical 


centres tend to use bevacizumab off-license for myopic CNV. In contrast to the final NICE 


scope, the current submission did not include bevacizumab as a comparator to ranibizumab. 
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Superseded –  


see erratum 


 


3 DEFINITION OF THE DECISION PROBLEM 


 


3.1 Population 


The manufacturer’s submission states that ranibizumab (Lucentis) is indicated for adults with 


visual impairment due to choroidal neovascularization (CNV) associated with pathological 


myopia (PM). This population is in line with the scope for this STA and the licensed 


indication for ranibizumab. There is no current indication for ranibizumab in children and 


adolescents below 18 years of age. 


 


3.2 Intervention 


Ranibizumab is a humanised monoclonal antibody fragment produced in Escherichia coli 


cells by recombinant DNA technology. Ranibizumab is targeted against human vascular 


endothelial growth factor A (VEGF-A). Binding of VEGF-A to its receptors leads to 


endothelial cell proliferation and neovascularisation, as well as vascular leakage, all of which 


are thought to contribute to the pathophysiology of CNV secondary to PM. This is supported 


by the observation that eyes with active CNV secondary to PM have higher levels of VEGF in 


the aqueous humour than control eyes.
29


 Ranibizumab binds with high affinity to the VEGF-A 


isoforms thereby preventing binding of VEGF-A to its receptors.   


 


Ranibizumab is formulated as a solution for intravitreal treatment and is administrated with a 


single 0.5mg injection. Once the disease is controlled following treatment, patients are 


monitored and if activity of the disease is still observed on follow up (e.g. reduced visual 


acuity and/or signs of active CNV such as blood or fluid), further treatment is recommended. 


Monitoring for disease activity may include clinical examination, optical coherence 


tomography (OCT) and/or fundus fluorescein angiography (FFA). 


While many patients may only need one or two injections during the first year, some patients 


may require more frequent treatment. The summary of product characteristics states that 


monitoring is recommended monthly for the first two months and at least every three months 


thereafter during the first year. After the first year, the frequency of monitoring should be 


determined by the treating physician. The interval between two doses should not be shorter 


than one month. Treatment duration depends on patient’s response to treatment.  


 


Ranibizumab at present does not have a UK marketing authorisation for visual impairment 


due to CNV secondary to PM. A European Union regulatory submission was made on 


************* to the Committee for Medicinal Products for Human Use (CHMP; European 
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Superseded –  


see erratum 


 


Medicines Agency). A CHMP positive opinion was received in May 2013 and marketing 


authorisation is expected between July and September 2013. 


 


Ranibizumab has regulatory approval in Europe and the USA for the treatment of neovascular 


(wet) age-related macular degeneration and visual impairment due to diabetic macular 


oedema and macular oedema secondary to retinal vein occlusion.
26


 


  


3.3 Comparators 


The NICE scope for this STA states that bevacizumab and vPDT should both be considered 


as relevant comparators for ranibizumab.  The manufacturer’s submission differs from the 


scope in that only vPDT was considered as a comparator.   


 


In their submission, the manufacturer provided an argument against bevacizumab being used 


as a comparator in this appraisal.  They argued that, as bevacizumab has not yet been granted 


market authorization for use in CNV associated with PM, its unlicensed use cannot be 


considered as established practice across the NHS and it should not be administered when a 


licensed alternative is available.   


 


It is worth noting that even if vPDT is currently the only licensed treatment for myopic CNV, 


it is rarely used in clinical practice in the UK because its long term benefits have not been 


demonstrated (the VIP trial showed that, at 24 months, 36% patients in the 


verteporfin-treated group compared with 51% patients in the placebo-treated group (P= 0.11) 


lost at least 8 letters of visual acuity; approximate Snellen equivalent loss, at least 1.5 lines).
30


  


 


The ERG are of the opinion that bevacizumab should have been included as a relevant 


comparator for this assessment as it is used for the treatment of CNV secondary to 


pathological myopia in the NHS.  


 


3.4 Outcomes 


The outcomes considered by the manufacturer were best corrected visual acuity (BCVA) in  


the study eye, adverse effects of treatment and health related quality of life (HRQoL). The 


manufacturer did not consider i) BCVA of both eyes and ii) contrast sensitivity, which were 


both included in the NICE final scope for this assessment. In the submission, the 


manufacturer explained that the effects on BCVA were only considered for the affected eye 


because there was insufficient information regarding the effects of vPDT on both eyes. They 


did not assess contrast sensitivity as they maintained that the impact of visual impairment on 


HRQoL was likely to be related to the treatment effects on BCVA. Moreover, they pointed 
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out that the effects of treatment on contrast sensitivity were not assessed in studies of 


ranibizumab and vPDT for CNV associated with PM. While we are not particularly concerned 


about the omission of contrast sensitivity, as other more relevant outcomes have been 


included in the current submission, we are of the opinion that, ideally, BCVA should have 


been assessed in both eyes.  


 


The Novartis phase III trial was the only trial included in the submission that was designed to 


evaluate two different dosing regimens of ranibizumab in comparison with vPDT. The main 


outcome reported in the Novartis phase III trial was the mean average change in BCVA from 


baseline to month 3.  The ERG believes that a 3-month assessment is too short to demonstrate 


efficacy and even potential side effects of any particular new treatment (or of a treatment for a 


new indication).  The ERG’s position is that outcomes, which assess the effects and safety of 


ranibizumab versus any relevant comparator, should be measured at 1 or 2 years (as for other 


trials published in this clinical area). 


 


Table 1 summarises the differences between the manufacturer’s decision problem and the 


NICE final scope.   
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Table 1 Differences between the final scope issued by NICE and the decision 


problem addressed in the manufacturer’s submission 


 Final scope issued by NICE Decision problem addressed  


in the submission 
Population   People with visual 


impairment due to choroidal 


neovascularisation associated 


with pathological myopia 


 People with visual 


impairment due to choroidal 


neovascularisation associated 


with pathological myopia 


Intervention  Ranibizumab  Ranibizumab 


Comparator(s)  Verteporfin photodynamic 


therapy 


 Bevacizumab 


 Verteporfin photodynamic 


therapy 


 


Outcomes  Best corrected visual acuity  


(affected eye) 


 Best corrected visual acuity   


 (both eyes) 


 Contrast sensitivity 


 Adverse effects of treatment  


 Health-related quality of life. 


 Best corrected visual acuity  


(study eye) 


 


 


 


 Adverse effects of treatment  


 Health-related quality of life 


Economic analysis  Incremental cost per quality-


adjusted life year 


 Time horizon should be 


sufficiently long to reflect 


differences in costs or 


outcomes between 


technologies being compared 


 Costs will be considered from 


an NHS and Personal Social 


Services perspective 


 Incremental cost per quality-


adjusted life year 


 Lifetime horizon  


 


 


 


 


 Costs were considered from 


an NHS and Personal Social 


Services perspective 
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4 CLINICAL EFFECTIVENESS 


 


4.1 Critique of the methods of review(s) 


 


Description of manufacturer’s search strategies and critique  


The manufacturer searched an appropriate range of databases that included MEDLINE, 


EMBASE, Science Citation Index, the Cochrane Library and the major international trials 


registries. The websites of some Health Technology Assessment and Regulatory Agencies 


and recent conference proceedings of the major professional ophthalmology organisations 


were also searched.  Searches were initially undertaken in March 2012 and updated in 


November 2012.  The search strategies used for each database are detailed in Appendix 10.2 


and were reproducible. The approach adopted by the manufacturer was to search for any 


publication concerning CNV associated with myopia. No terms relating to the intervention, 


comparators or study design were included in the strategy. The facets of the search (CNV and 


myopia) were correctly constructed using both appropriate text and controlled vocabulary 


terms and were combined using the correct Boolean operators. By adopting this approach, it is 


likely that the literature search was highly sensitive.  


 


Because these searches were disease-specific without further restriction by intervention or 


study design, no additional searches were undertaken for the indirect comparisons or adverse 


events. This seems entirely appropriate. 


 


Inclusion criteria 


The inclusion criteria used in the systematic review of clinical effectiveness are presented in 


Table 2. 


 


Table 2  Inclusion criteria for systematic review of clinical effectiveness 


Population Patients of any age undergoing treatment for 


CNV secondary to PM, including patients 


with concomitant ocular disease 


Intervention Any types of treatment for CNV, including 


(but not restricted to) thermal laser 


photocoagulation therapy, surgery, vPDT and 


anti-VEGF therapy (e.g. bevacizumab and 


ranibizumab) 


Comparator ‘Standard care’ defined as vPDT or laser 
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treatment and other treatments identified in 


RCTs were eligible for inclusion 


Outcomes Visual acuity (ETDRS letters or logMAR); 


other measures of visual acuity such as 


blindness and lack of response; structural 


changes (e.g. foveal thickness and central 


retinal thickness), HRQoL, ocular and 


systemic AEs 


Study design RCTs of any duration; cross-over RCTs if 


data were presented at the time of cross-over; 


prospective randomised studies; open-label 


extension studies of RCTs; case series of ≥ 


25 patients for ≥ 6 months 


Language restriction None 


 


The inclusion criteria detailed in Table 2 specified “any types of treatment for CNV” were 


eligible for inclusion in the review. However, Figure 7 (PRISMA flow diagram) on page 51 


of the manufacturer’s submission stated that 13 studies “that do not include ranibizumab” 


were excluded at the final stage of screening. This criterion was not evident in the exclusion 


criteria and the reason for excluding these studies is not clear. 


 


Identified studies 


The manufacturer’s search identified three RCTs and six non-randomised studies that 


involved ranibizumab and a relevant comparator. The RCTs were the Novartis phase III trial 


that forms the main body of the manufacturer’s submission and two trials that compare 


ranibizumab with bevacizumab.
1,2


 Details of the ranibizumab arms only of the Gharbiya 2010 


and Iacono 2012 trials are described within the submission; no details of the bevacizumab 


arms are presented. These trials both involved one author with a connection to Novartis 


(Fantozzi received a fellowship from Novartis & Bandello was an advisory board member of 


Novartis, respectively). 


 


Characteristics of the included RCTs 


The Novartis phase III trial randomised participants 2:2:1 to ranibizumab 0.5mg disease 


activity group, ranibizumab 0.5mg stabilisation group or vPDT. Both ranibizumab groups 


received ranibizumab 0.5mg on day 1. For the disease activity group, from month 1 onwards, 


dosing was stopped if no disease activity was seen (i.e. vision impairment, attributable to intra 
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or subretinal fluid or active leakage secondary to PM as assessed by OCT and/or FA). 


Treatment was resumed when the disease activity criterion was fulfilled and continued until 


no disease activity was seen. Participants in the stabilisation group also received ranibizumab 


0.5mg at month 1. For the following months, treatment was stopped if the stabilisation 


criterion for BCVA was fulfilled (i.e. no change in BCVA as compared with the two 


preceding monthly visits). Treatment was resumed with monthly injections when there was a 


loss of BCVA due to disease activity and was continued until stable BCVA was re-established 


for three consecutive monthly assessments. The vPDT group received vPDT ************* 


**
*
***************************************************************


*
*********


**********************
*
* on day 1. For months 3 to 11, patients with disease activity 


could receive ranibizumab 0.5mg, vPDT, or ranibizumab 0.5mg plus vPDT. Treatment was 


stopped if no disease activity was seen. Treatment was resumed when the disease activity 


criterion was fulfilled (defined as for the ranibizumab group) and continued until no disease 


activity was seen. One eye was selected and treated as the study eye. If both eyes were 


eligible, the eye with the worse visual acuity (VA), as assessed at Visit 1, was selected for 


study treatment. The eye with better VA could be selected, based on medical reasons and 


according to local ethical requirements. 


 


The Gharbiya 2010 trial
1
 was a prospective, comparative, randomised, interventional study in 


which 32 eyes from 32 consecutive patients with subfoveal or juxtafoveal CNV secondary to 


PM were randomised 1:1 to either ranibizumab 0.5mg or bevacizumab 1.25mg. If both eyes 


were eligible for inclusion in the study, the eye with the worse VA was the study eye unless 


the other eye was considered more suitable for medical reasons. All participants received 


treatment according to randomisation on day 1. Participants were then followed up every 4 


weeks and retreated as necessary for a duration of 6 months. Each 4 week visit involved a 


complete ocular examination and assessment of BCVA, OCT, FA, IOP and blood pressure. 


 


The Iacono 2012 trial
2
involved similar methods: 55 participants with subfoveal CNV 


secondary to PM were randomised 1:1 to ranibizumab 0.5mg or bevacizumab 1.25mg. 


Treatment on day 1 was followed by monthly examinations and retreatment was administered 


as required, up to 18 months. Baseline and monthly visits involved complete ophthalmologic 


examination with BCVA, FA and OCT. 


 


Baseline demographic and CNV characteristics of the three identified RCTs are presented in 


Table 3. Table 4 presents the study characteristics of the three identified RCTs. 
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Table 3  Baseline demographic and CNV characteristics of identified RCTs 


  


Novartis phase III trial 


 


 


Iacono 2012 
2
 


 


 


Gharbiya 2010 
1
 


 Ranibizumab 


0.5mg DA 


(n=116) 


Ranibizumab 


0.5mg 


STAB 


(n=106) 


vPDT 


 


(n=55) 


Ranibizumab 


0.5mg 


(n=27) 


Bevacizumab 


1.25mg  


(n=28) 


Ranibizumab 


0.5mg 


(n=16) 


Bevacizumab 


1.25mg 


(n=16) 


Age, years, mean (SD) 


range 


56.1 (14.4) 


***** 


54.0 (14.0) 


***** 


57.4 (12.8) 


***** 


65 (12) 


NR 


61 (11) 


NR 


60.6 (10.5) 


NR 


59.1 (11.4) 


NR 


Sex, females, n (%) 87 (75.0%) 82 (77.4%) 40 (72.7%) 20 (74%) 22 (79%) 12 (75%) 10 (63%) 


Ethnic information, n 


(%) 


Caucasian 


Asian 


Other 


 


 


70 (60.3%) 


46 (39.7%) 


0 (0%) 


 


 


60 (56.6%) 


45 (42.5%) 


1 (0.9%) 


 


 


32 (58.2%) 


23 (41.8%) 


0 (0%) 


NR NR NR NR 


CNV location, n (%) 


Subfoveal 


Juxtafoveal 


Extrafoveal 


Unable to grade 


Not applicable 


Missing 


Subfoveal or 


juxtafoveal 


 


81 (69.8%) 


24 (20.7%) 


3 (2.6%) 


**** 


**** 


**** 


- 


 


71 (67.0%) 


26 (24.5%) 


7 (6.6%) 


**** 


**** 


**** 


- 


 


38 (69.1%) 


16 (29.1%) 


1 (1.8%) 


**** 


**** 


**** 


- 


 


27 (100%) 


- 


- 


- 


- 


- 


- 


 


28 (100%) 


- 


- 


- 


- 


- 


- 


 


- 


- 


- 


- 


- 


- 


16 (100%) 


 


 


- 


- 


- 


- 


- 


- 


16 (100%) 


 


Visual acuity 


ETDRS letters,  


mean (SD) 


LogMAR, mean (SD) 


 


55.8 (12.6) 


 


NR 


 


55.4 (13.4) 


 


NR 


 


54.7 (13.8) 


 


NR 


 


NR 


 


0.60 (0.29) 


 


NR 


 


0.60 (0.26) 


 


26.4 (NR) 


 


NR 


 


29.5 (NR) 


 


NR 


Axial length, mm, mean 


(SD) 


 


********** 


 


********** 


 


********** 


 


NR 


 


NR 


 


29.4 (2.9) 


 


30.1 (2.5) 
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Novartis phase III trial 


 


 


Iacono 2012 
2
 


 


 


Gharbiya 2010 
1
 


 Ranibizumab 


0.5mg DA 


(n=116) 


Ranibizumab 


0.5mg 


STAB 


(n=106) 


vPDT 


 


(n=55) 


Ranibizumab 


0.5mg 


(n=27) 


Bevacizumab 


1.25mg  


(n=28) 


Ranibizumab 


0.5mg 


(n=16) 


Bevacizumab 


1.25mg 


(n=16) 


Other measures 


CRT, µm, mean (SD) 


 


CMT, µm, mean (SD) 


FCT, µm, mean (SD) 


Lens status 


(phakic:pseudophakic) 


Refractive error, mean 


(SD)  


 


373.1 


(127.44) 


NR 


NR 


NR 


 


NR 


 


350.2 


(95.12) 


NR 


NR 


NR 


 


NR 


 


355.1 


(102.35) 


NR 


NR 


NR 


 


NR 


 


NR 


 


255 (88) 


NR 


21:6 


 


-10.1 (2.7) 


 


NR 


 


221 (61) 


NR 


20:8 


 


-9.3 (2.1) 


 


NR 


 


NR 


251 (64.8) 


NR 


 


NR 


 


NR 


 


NR 


237 (40.8) 


NR 


 


NR 


vPDT: Verteporfin photodynamic therapy, DA: disease activity criteria, STAB: stabilisation criteria, CNV: choroidal neovascularisation, LogMAR: logarithm 


of minimal angle of resolution, CRT: central retinal thickness, CMT: central macular thickness, FCT: foveal centre thickness, NR: Not reported, SD: Standard 


deviation 
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Table 4  Characteristics of included RCTs 


  


Novartis phase III trial 


 


 


Iacono 2012
2
 


 


Gharbiya 2010
1
 


Study duration 12 months 18 months 6 months 


 


Number of participants 


randomised 


Ranibizumab 0.5mg (disease activity 


criteria), n=116 


Ranibizumab 0.5mg (stabilisation 


criteria), n=106 


vPDT, n=55 


Total, n=277 


Ranibizumab 0.5mg, n=27 


Bevacizumab 1.25mg, n=28 


Total, n=55 


Ranibizumab 0.5mg, n=16 


Bevacizumab 1.25mg, n=16 


Total, n=32 


Country ******************************** 


********************************


********************************


********************************


********************************


****** 


Italy Italy 


Intervention & 


comparator 


Ranibizumab intravitreal injection, 0.5 


mg, retreatment based on either 


 disease activity criteria 


(treatment stopped if no disease 


activity detected & resumed 


when disease activity criterion 


fulfilled) or 


 stabilisation criteria (treatment 


stopped if stabilisation criterion 


for BCVA fulfilled & resumed 


if loss of BCVA due to disease 


activity) 


vPDT, *****
*
****************** 


Ranibizumab intravitreal injection 0.5 


mg  


 


Bevacizumab intravitreal injection 1.25 


mg/0.05 mL  


Ranibizumab intravitreal injection 0.5 


mg  


 


Bevacizumab intravitreal injection 1.25 


mg/0.05 mL  
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Novartis phase III trial 


 


 


Iacono 2012
2
 


 


Gharbiya 2010
1
 


***************************
*
*****


********************************


****
* 


Inclusion criteria ************ 


 


**************************** 


 


********************************


********************************


****** 


********************************


******************************* 


********************************


******************************* 


********************************


******************************* 


********************************


******************************** 


******************************* 


********************************


******************************* 


********************************


******************************* 


******************************* 


******************************* 


******************************* 


 


********************************


********************* 


Spherical equivalent refractive error of 


−6.0 D or more (if < −6.0 D, eyes could 


be eligible if there were retinal 


abnormalities consistent with PM, such 


as lacquer cracks, chorioretinal atrophy 


or posterior staphyloma, and if the axial 


length of the eye was ≥ 26.5 mm) 


 


Naïve subfoveal myopic CNV 


(subfoveal defined as the presence of 


CNV under the geometric centre of the 


foveal vascular zone, confirmed on FA) 


 


Baseline BCVA between 20/32 and 


20/400 (Snellen equivalent) 


 


Women at least 12 months post-


menopause or using standard forms of 


contraception 


PM, defined as axial length > 26.5 mm 


 


Subfoveal or juxtafoveal CNV (CNV 


was classified as juxtafoveal if the lesion 


was closer than 200 μm but not under the 


geometric centre of the foveal avascular 


zone) 


 


Evidence of leakage from CNV on FA 
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Novartis phase III trial 


 


 


Iacono 2012
2
 


 


Gharbiya 2010
1
 


********************************


********************************


********************************


********************************


********************************


********************************


********************************


********************************


********************************


********************************


********************************


********************************


********************************


********************************


********************************


********************************


********************************


******************************** 


 


********************************


********************************


******************** 


 


********************************


********************************


********************************


********************************


*************************** 
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Novartis phase III trial 


 


 


Iacono 2012
2
 


 


Gharbiya 2010
1
 


Exclusion criteria ********************************


******************************* 


 


 


****************************** 


 


 


********************************


******************************* 


 


 


********************************


******************************* 


 


 


********************************


******************************* 


 


 


********************************


******************************* 


 


 


********************************


********************************


******************************* 


 


 


******************************* 


Intraocular surgery of any kind within 6 


months of the day of injection 


 


Any other ocular disease that could 


compromise vision in the study eye 


 


Ocular hypertension or glaucoma 


 


Uncontrolled systemic hypertension, 


peripheral vascular disease, and history 


of thromboembolism, ischaemic heart 


disease or stroke 


Prior treatment for CNV 


 


Other ocular diseases that could affect 


the visual acuity, including angioid 


streaks, trauma, choroiditis, hereditary 


diseases in the study or the fellow eye, 


aphakia, previous vitreoretinal surgery 


 


Prior history of bleeding diathesis 


 


Prior cerebrovascular accident, 


pulmonary embolus or deep venous 


thrombosis 


 


Myocardial infarction or uncompensated 


coronary artery disease within the past 6 


months 


 


Major surgery within prior 6 weeks 


 


Ongoing uncontrolled hypertension 
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Novartis phase III trial 


 


 


Iacono 2012
2
 


 


Gharbiya 2010
1
 


******************************* 


 


******************************* 


******************************* 


********************************


********************************


********************************


******************************* 


******************************* 


 


Primary outcome Difference between the average level of 


BCVA (letters) over all monthly post-


baseline assessments from month 1 to 


month 3 (endpoint) and baseline level of 


BCVA 


Change from baseline in mean BCVA at 


18-month examination 


 


Change from baseline in proportion of 


eyes improving in BCVA by > 5 and 


> 15 letters at 18-month examination 


Change from baseline in BCVA and 


FCT at 6 months 


Other outcomes Average change in BCVA from month 1 


to month 6 over baseline  


 


Mean change from baseline in BCVA at 


3, 6 and 12 months 


 


Proportion of patients with ≥ 10 and ≥ 


15 letters gain or reaching 84 letters, and 


≥ 10 and ≥ 15 letters loss from baseline 


at months 3, 6 and 12 


 


Change in mean CMT and mean CNV 


area over time 


 


Mean number of injections received 


over 18 months 


Proportions of eyes that gained ≥ 10 


letters or ≥ 15 letters from baseline at 6 


months 


 


Proportion of eyes losing or gaining ≥ 


10% in FCT at 6 months 


 


Mean number of injections over 6 


months 
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Novartis phase III trial 


 


 


Iacono 2012
2
 


 


Gharbiya 2010
1
 


******************************** 


 


Proportion of patients with presence of 


active leakage 


 


Number of ranibizumab re-treatments 


from baseline to months 2, 5 and 11 


 


Impact on HRQoL as assessed by NEI 


VFQ-25, ************************* 


******************************** 


 


Safety and tolerability 
*
******************************************************************************************************************************


******************************************************************************************************************************


******************************************************************************************************************************


******************************************************************************************************************************


****************************************************************************************** 
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Summary of identified non-randomised studies 


Details of non-randomised studies identified in the manufacturer’s search are presented in 


Table 5. 


 


Table 5  Summary of identified non-randomised studies 


Study Population Intervention 


REPAIR  


NCT01037348 


Patients ≥18 years with 


subfoveal or juxtafoveal CNV 


secondary to PM 


0.5mg IVR, one dose then 


retreatment as needed  


Calvo-Gonzalez 2011 
31


 Patients with subfoveal or 


non-subfoveal CNV 


secondary to PM 


IVR, 3 monthly doses then 


retreatment as needed 


Lalloum 2010 
32


 Patients with CNV secondary 


to PM 


0.5mg IVR, 1 dose then 


retreatment as needed 


Ouhadj 2010
33


 Patients with subfoveal or 


juxtafoveal CNV secondary to 


PM 


0.5mg IVR 


Silva 2010 
34


 Patients ≥ 21 years with 


subfoveal or juxtafoveal CNV 


secondary to PM 


0.5mg IVR, 1 dose then 


retreatment as needed 


Vadala 2011
35


 Patients with subfoveal or 


juxtafoveal CNV secondary to 


PM 


0.5mg IVR, 1 dose then 


retreatment as needed 


 


Quality assessment 


The manufacturer assessed the quality of the three included RCTs. The methods used for 


quality assessment were considered adequate by the ERG. 


 


Overall, the methodological quality of the Novartis phase III trial was acceptable. Both the 


methods of randomisation and the treatment allocation concealment were adequate. 


Randomisation appears to have been successful and demographic and CNV characteristics 


were balanced across the randomised groups. Study personnel and participants were masked 


throughout the trial. The only study personnel who were unmasked were those who 


administered the randomised study treatment when needed, according to the protocol. All 


outcomes were assessed by masked personnel. The ERG considers the masking strategies 
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used to be appropriate. Analysis was on an intention-to-treat basis. The full analysis set 


involved a modified LOCF approach. The ERG considers this approach to be acceptable in 


this case (see section 4.3). 


 


The quality of the Gharbiya 2010 trial was unclear due to inadequate reporting.
1
 Method of 


randomisation, concealment of treatment allocation and details of any masking were not 


reported, although it appears that no masking was involved in the trial. Methods of analysis 


were also not reported, thus it is unclear whether an intention-to-treat approach was used. 


 


The quality of the Iacono 2012 trial was variable.
2
  Appropriate randomisation and 


concealment of treatment allocation procedures were involved. Baseline disease-related 


characteristics were comparable across treatment groups. The trial was described as “double-


blind” but only masking of the study personnel administering the injection was declared. 


Thus, it is unclear whether masking of participants was achieved. An intention-to-treat 


approach was used but methods of accounting for missing data were not described. 


 


The ERG performed a quality assessment of the manufacturer’s systematic review using the 


York Centre for Reviews and Dissemination (CRD) criteria (Table 6).  The quality of the 


systematic review was good and the ERG has no major concerns in any of the quality areas.   


 


Table 6  Quality assessment of the manufacturer’s review 


CRD quality item Score 


1. Are any inclusion/exclusion criteria reported relating to the primary 


studies which address the review question? 


Yes 


2. Is there evidence of a substantial effort to search for all of the 


relevant research? 


Yes 


3. Is the validity of included studies adequately assessed? Yes 


4. Are sufficient details of the individual studies presented? Yes 


5. Are the primary studies summarised appropriately? Yes 


 


4.2 Summary of submitted evidence  


The manufacturer presented the results of three RCTs and six non-RCTs to show the clinical 


effectiveness of ranibizumab in the treatment of visual impairment due to choroidal 


neovascularisation (CNV) secondary to pathological myopia (PM). One RCT, the 


manufacturer led Novartis phase III trial, compared ranibizumab (0.5mg) with dosing 


regimens to the identified comparator verteporfin photodynamic therapy (vPDT) in a total of 


277 patients. The two other RCTs
1,2


 compared ranibizumab (0.5mg) to bevacizumab (1.25mg) 
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with 32 and 48 patients, respectively. The manufacturer only presented data for the 


ranibizumab arm of these two trials and did not provide the bevacizumab results. 


 


Within the Novartis phase III trial, 116 patients were recruited to the ranibizumab 0.5mg 


disease activity group and 106 patients were recruited to the ranibizumab disease stabilisation 


group. The comparative group of 55 patients received vPDT on day 1. For months 3 to 11, 


patients in the vPDT group who showed signs of disease activity could receive ranibizumab 


0.5 mg, vPDT, or ranibizumab 0.5mg plus vPDT. Treatment was stopped and restarted using 


the same criteria as the other two groups. To ensure blinding on day 1 and month 1 and 2, 


patients randomised to either of the ranibizumab regimens received ranibizumab or a sham 


ranibizumab procedure as required and on day 1 all patients randomised to vPDT received 


either vPDT or sham vPDT. The study ran for 12 months, with a primary outcome at 3 


months of ‘difference in average level of BCVA letters over all monthly post-baseline 


assessments from months 1 to 3 and the baseline level of BCVA’.  


 


The Iacono 2012 study
2
 was a prospective single centre RCT conducted in Italy comparing 


ranibizumab 0.5mg in 27 patients with bevacizumab 1.25mg in 28 patients.  The primary 


outcome was change from baseline in mean BCVA at 18 months. The Gharbiya 2010 


prospective randomised study
1
 compared the same two treatments as Iacono 2012 with 16 


patients in each group. Gharbiya 2010 was also conducted in Italy but used six months as 


their primary endpoint. Both of these studies treated on day 1 and retreated as needed if 


predefined criteria for disease progression at monthly monitoring visits were met.  


 


The mean age of the Novartis trial participants was lower than the participants in the two 


other trials but not substantially so. The three trials were predominantly female with similar 


proportions. The Novartis trial participants were Caucasian in the majority (around 60%) with 


the remainder Asian. Iacono 2012 and Gharbiya 2010 did not report ethnic origin, but as they 


recruited only in Italy, the ERG would assume the participants were predominantly Caucasian 


(Italian). Novartis phase III trial included participants with subfoveal CNV, juxtafoveal CNV 


and a few extrafoveal CNV, while Iacono 2012 involved solely subfoveal CNV and Gharbiya 


was a mixture of subfoveal or juxtfoveal CNV. Baseline visual acuity measured by ETDRS 


letters was around double for the Novartis patients than for patients in Gharbiya 2010 (Table 


3).   


 


Six relevant non-RCTs were identified by the manufacturer; the REPAIR study, Calvo-


Gonzalez 2011, Lalloum 2011 Ouhadj 2010, Silva 2010 and Vadala 2011.
31-35


 REPAIR was a 


12 months, multicentre single arm phase II study performed in 12 UK centres. The other five 
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were prospective case series involving at least 25 patients for at least 6 months follow up. A 


summary is provided in Table 5. 


 


Ranibizumab versus vPDT 


The only RCT for ranibizumab 0.5mg versus vPDT was that sponsored by the manufacturer 


(Novartis phase III trial). Their primary analysis was the assessment at 3 months of the mean 


average change in BCVA from baseline (post baseline assessments for months 1 to 3). Table 


7 summarises these results.  


 


Table 7  Summary of efficacy results from the Novartis phase III trial  


Outcome Timeframe 


Ranibizumab 


disease 


 activity 


(N=116) 


Ranibizumab 


disease 


stabilisation 


 (N = 105) vPDT (N=55) 


Mean average change 


in BCVA (letters) from 


baseline, mean (SD) 


0-3 months 10.6 (****)
***


 10.5 (****)
***


 2.2 (****) 


0-6 months 11.7 (****)
*** 


11.9 (****)
***


 **********
* 


0-12 months ***********
***


 ***********
***


 **********
*
 


Change in BCVA 


(letters) from baseline, 


mean (SD) 


0-3 months 12.5 (****)
 ***


 12.1 (*****)
 ***


 1.4 (*****) 


0-6 months 12.7 (*****)
 **


 13.7 (*****)
 ***


 ***********
*
 


0-12 months 14.4 *******
 **


 13.8 *******
 *
 ***********


* 


BCVA Best corrected visual acuity score; 
a
 provided to the ERG in response to clarification 


A2; 
*** 


p< 0.0001; 
**


 p< 0.005; 
*
p<0.05 


 


Comparisons were made for each of the ranibizumab dosing groups to vPDT. For the primary 


outcome, both groups showed a significant improvement in mean average change in BCVA 


from baseline to 3 months compared to vPDT. No data were originally provided by the 


manufacturer for the vPDT group beyond 3 months with the explanation that the patients 


could receive ranibizumab after that time. The ERG requested these data during clarification, 


which are included in Table 7. The manufacturer states in their submission that ‘during 


months 3 to11, 38 of the 53 patients who received vPDT at baseline received treatment with 


ranibizumab’. Looking at the additional data it can be seen that over both the first 6 months 


and the 12 months the mean average change in BCVA from baseline is significantly greater 


for each of the ranibizumab groups compared to vPDT, but the magnitude of the difference 


does reduce over time.  


 


At 3 months, the change in BCVA from baseline was significantly greater in the two 


ranibizumab groups compared to vPDT. Following clarification, the ERG was provided with 
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the data for vPDT beyond three months. There was a significant difference in gain of letters 


for the two ranibizumab arms at both 6 and 12 months compared to the vPDT group, but 


again the magnitude of the difference was reduced over time. 


 


Figure 1 Mean (± SE) change in BCVA over time during treatment with 


ranibizumab or vPDT/ranibizumab 


 


 
BCVA, best-corrected visual acuity; SE, standard error; vPDT, verteporfin photodynamic therapy. 


From month 3 to 11, the investigators had the option to treat the disease activity of patients randomised 


to vPDT with 0.5 mg ranibizumab, vPDT, or a combination of 0.5 mg ranibizumab and vPDT. 


 


Figure 1 (presented as Figure 11 in the manufacturer’s submission), shows the mean change 


in BCVA from baseline for each of the groups at each month over the 12 months. This figure 


shows that the initial gains during the first three months in both ranibizumab groups are 


maintained over time. In the vPDT group, there are little gains early on but gains are seen 


once some patients begin to receive ranibizumab. 


 


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************
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Superseded – 


see erratum 


 


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


*************************************************************************** 


 


Gain of letters 


A secondary outcome was the proportion of patients gaining two lines or more (≥10 letters) or 


three lines or more (≥15 letters) from baseline to 3, 6 or 12 months (Table X1). As for the 


primary outcome, the manufacturer initially did not present data for the vPDT group after 


three months, but did so following the ERG request during the clarification process. ******* 


***************************************************************************


***************************************************************************


***************************************************************************


*************************************************************************** 


Table 8 Proportion of patients gaining ≥ 10 or ≥ 15 letters from baseline at 3, 6 


and 12 months during treatment with ranibizumab or vPDT 


 Ranibizumab 


disease 


 activity,  


n = 116 


Ranibizumab 


disease 


stabilisation, 


n = 105 


vPDT, 


n = 55 


Patients gaining ≥ 10 letters, n (%) 


At 3 months 


    OR (95% CI), versus  


vPDT 


    RR (95% CI), versus vPDT 


********* 


********* 


********* 


********* 


********* 


********* 


********* 


********* 


********* 


At 6 months ********* ********* *********
* 


At 12 months ** (69.0) ** (69.5) *********
* 


Patients gaining ≥ 15 letters, n (%) 


At 3 months 


    OR (95% CI), versus  


vPDT 


    RR (95% CI), versus vPDT 


********* 


********* 


********* 


********* 


********* 


********* 


********* 


********* 


********* 


At 6 months ********** ********** - 


At 12 months ** (51.7) ** (53.3) - 
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Superseded –  
see erratum 


 


CI, confidence interval; NA, not applicable; OR, odds ratio; RR, risk ratio; vPDT, verteporfin 


photodynamic therapy; 
a
 provided to the ERG after clarification. *p < 0.05; ***p < 0.001 vs vPDT  


Change from baseline in central retinal thickness (CRT) 


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


*************************************************************************** 


 


Table 9  Change from baseline in central retinal thickness during treatment with 


  ranibizumab or vPDT 


 


 Ranibizumab 


disease activity, 


n = 116 


Ranibizumab 


disease 


stabilisation, 


n = 105 


vPDT,  


n = 55 


Change from baseline in CRT (µm) mean (SD) 


0-3 months **************
*** 


*************
*** 


************* 


0-6 months ************* ************* *************
* 


0-12 months ************** ************* *************
*
 


a
 obtained after clarification; 


*** 
p<0.0001 versus vPDT 


 


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


************************************************************ 
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Figure 2 Mean (± SE) change from baseline in central retinal thickness over time 


during treatment with ranibizumab or vPDT/ranibizumab 


 
Source, Figure 12 manufacturer submission 


 


Number of injections  


The mean (SD) number of ranibizumab injections received in the first 3 months (see Table 


10) was lower for patients treated under disease activity [1.8 (0.8)] compared to disease 


stabilisation [2.5 (0.6)].  


 


Table 10 Mean (SD) number of injections 


Timeframe Ranibizumab disease 


 activity (N=116) 


Ranibizumab disease 


stabilisation (N = 105) 


0-3 months 1.8 (0.8) 2.5 (0.6) 


0-6 months 2.5 (1.6) 3.5 (1.5) 


0-12 months 3.5 (2.9) 4.6 (2.6) 


 


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************************************************************************


***************** 
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Quality of life 


The visual functioning aspect of quality of life was measured by the manufacturer using the 


National Eye Institute Visual Functioning Questionnaire (NEI VFQ-25), a validated tool with 


25 items assessing general health, quality of vision and vision related quality of life. A total 


score and 11 vision related constructs are measured, with higher scores representing better 


functioning on a 0 to 100 scale. In the Novartis phase III trial, this instrument was 


administered at baseline, 3, 6 and 12 months. Table 11 shows the results for 0-3 months 


(source Table 23 of the manufacturer’s submission). 


 


During clarification the manufacturer provided the baseline mean values of the NEI VFQ-25 


and its sub scores. No obvious differences were observed by the ERG between the three 


groups, except for the driving score which was lower in the ranibizumab disease activity 


group (*********************) compared to ranibizumab disease stabilisation (******** 


*************) and vPDT (*********************). 


 


Over the first 3 months, the change in NEI VFQ-25 composite score was significantly higher 


for each of the ranibizumab groups compared to vPDT (Table 11). A 4-6 point change is 


regarded as clinically meaningful. There was also a significantly higher change for general 


vision, mental health and dependency in both ranibizumab groups and in near activities for 


the stabilisation group. The manufacturer reported the same information for 0-6 and 0-12 


months (Table 24 and 25 of the manufacturer submission) but did not indicate whether there 


were statistical differences between groups. 
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Table 11 Mean (± SD) change from baseline in vision-related quality of life as  


  assessed using the NEI VFQ-25 during treatment with ranibizumab or 


  vPDT,  month 0−3 


NEI VFQ-25 score Ranibizumab 


 disease activity 


(n = 116) 


Ranibizumab 


disease stabilisation 


(n = 105) 


vPDT 


(n = 55) 


Composite 4.3 ******** 5.3 ******** 0.3 ******* 


General health *********** *********** ************ 


General vision ************ ************ ************ 


Ocular pain *********** ************ *********** 


Near activities 5.3 ******* 11.5 ******** 0.9 ******* 


Mental health 4.9 ******** 7.4 ******** –1.8 ******* 


Dependency 3.1 ******** 3.7 ******** –4.7 ******* 


Distance activities *********** *********** *********** 


Driving ************ ************ *********** 


Social functioning *********** *********** *********** 


Roles difficulties *********** *********** *********** 


Colour vision *********** *********** *********** 


Peripheral vision *********** *********** *********** 


All data are mean (SD); *p < 0.05 vs vPDT 


 


The manufacturer also reported within the text on the EQ5D health score, ranging from 0 


to100 - a score of 100 representing the best possible health. *************************** 


***************************************************************************


***************************************************************************


*********************************************** as the EQ5D is recognised as 


being insensitive to changes in vision and visual functioning. The ERG agrees with this 


opinion. 


Table 12 Mean
a
 change in EQ5D from baseline 


Timeframe Ranibizumab 


 disease activity 


 (N=116) 


Ranibizumab 


 disease stabilisation 


 (N = 105) 


vPDT 


(N=55) 


0-3 months *** *** *** 


3-6 months *** *** *** 


0-12 months *** *** *** 
a 
Standard deviation not reported 
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***************************************************************************


********************** This provides a score as a percentage of overall work impairment 


and higher scores represent greater impairment and less productivity. ******************* 


***************************************************************************


****************************************************** A 20% reduction in work 


productivity impairment can be in interpreted as equivalent to the productivity lost by many 


patients with health problems, thereby suggesting productivity may have been regained in the 


two ranibizumab groups. 


 


Summary of the results of the Novartis phase III trial  


Overall the manufacturer indicated that ranibizumab according to disease activity or disease 


stabilisation significantly improves BCVA and provides greater reductions in CRT compared 


to vPDT over three months of follow up. The benefits of ranibizumab compared to vPDT at 


three months were evident regardless of age, sex, race, baseline visual acuity of CNV 


location. Similar improvements in BCVA were seen with the two ranibizumab groups, but 


were achieved with fewer injections in the disease activity group. 


 


Ranibizumab versus Bevacizumab  


Two studies were identified by the manufacturer for the comparison of ranibizumab versus 


bevacizumab.
1,2


 Iacono 2012 followed up 27 patients for 18 months, while Gharbiya 2012 


followed up 16 patients for six months. For comparison, the results for the Novartis disease 


activity arm and the ranibizumab arm of these two additional trials are shown in Table 13. As 


the manufacturer did not consider bevacizumab to be a comparator, they only presented data 


for ranibizumab. The ERG addresses this issue in section 4.3 of this report. 


 


The mean change from baseline in BCVA was larger in Gharbiya 2012 than it was in the 


Novartis phase III trial at six months, but this may have been due to a lower BCVA at 


baseline in Gharbiya 2010. In the Novartis phase III trial, ***** of patients had gained 10 


letters or more compared to 75% in the Gharbiya 2010 study. A higher proportion gaining 15 


letters or more was seen with Gharbiya 2010 (56.2%) compared to Novartis trial at six months 


(******. 


 


The mean change from baseline in BCVA for the Iacono 2012 longer (18 months) study 


patients was less than that of the Novartis phase III trial (Table 13). The proportion of patients 


gaining 15 or more letters over 18 months follow up was also smaller (30.4%). 
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Evidence for ranibizumab from non RCTs  


Six relevant non RCT studies evaluating the effectiveness of ranibizumab were identified by 


the manufacturer (Table 5). The REPAIR study was a phase II open label study based in the 


UK. The other five were prospective case series with average follow up between 8 and 17 


months. Four studies used a treatment regimen of injection at baseline and then as needed, 


while Calvo-Gonzalez 2011 treated at baseline, at one and two months, and subsequently as 


needed.
31


 Table 14 describes the patient characteristics of these studies. 


 


The primary outcome within REPAIR was mean change in BCVA from baseline to month 12. 


Within Valdala 2011, the primary outcome was proportion of patients gaining ≥ 5 letters and 


proportion of patients with stable BCVA.
35


 The other studies did not define a primary 


endpoint, but included outcomes such as mean change in BCVA, proportion of patients 


gaining ≥ 15 letters and number of injections. 


 


In the REPAIR study, the mean change in BCVA at 12 months was 13.76 which was 


comparable to the Calvo-Gonzalez case series (mean =12.4, SD = 13.0),
31


 Valdala 2011 


(mean =  14.5)
35


 and Ouhadj 2010 (mean = 15),
33


 although there were no fixed time frames 


for these changes (Table 15). The mean number of injections varied between 2.2 and 4.2 


across a range of follow ups. Lalloum 2010 gave the highest proportion of patients that gained 


≥ 15 letters (47%) but also included a longer follow up period (up to 29 months, mean = 17 


months).
32


  Silva 2010 reported outcomes at 12 months but only 24% of patients had gained ≥ 


15 letters compared to 37% of those in REPAIR for the same period (Table 15).
34


 


 


Four studies looked at change in BCVA according to baseline characteristics. The 


manufacturer reported that the benefits of ranibizumab were independent of age, sex, lesion 


size and refractive error. Calvo-Gonzalez 2011 and Vadala 2011 reported improvements in 


BCVA were similar in patients who had not been previously treated compared to those who 


had received vPDT.
31,35


 However, Lalloum 2010 and Silva 2010 reported better responses in 


those without previous treatment.
32,34


 While Calvo-Gonzalez 2011 reported greater 


improvements in BCVA in patients with lower BCVA at baseline, two others studies reported 


no effect of baseline BCVA on improvement in BCVA following ranibizumab treatment.
32,35
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Table 13 Results for ranibizumab arms of additional RCTs 


 


Novartis Phase III 


(n = 116) 


Gharbiya 2010
1
  


(n = 16) 


Iacono 2012
2
 


(n=23) 


  3 months 6 months 12 months 6 months 18 months 


Mean (SD) change from baseline in BCVA letters 12.5 (****) 12.7 (****) 14.4 (****) 17.31 (11.1) 9 (NR) 


Patients gaining 10 or more letters n (%) ********* ********* ********* 12 (75) NR 


Patients gaining 15 or more letters n (%) ********* ********* ********* 9 (56.2) 7 (30.4) 


Mean (SD) change from baseline in CRT ************** ************* ************** -45 (NR) NR 


Mean (SD) number of ranibizumab injections 1.8 (0.8) 2.5 (1.6) 3.5 (2.9) 2.81 (1.17) 2.65 (1.61) 
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Table 14 Baseline characteristics of included non-randomised studies 


Study 


reference  


Number of 


patients 


(eyes) 


Age (years), 


mean ± SD  


(range) 


Female, 


n (%)  


 


CNV location, 


n (%)  


Patients 


received prior 


vPDT, n (%) 


Refractive error  


(D), mean ± SD 


(range) 


BCVA, 


mean ± SD 


CFT, CMT or 


CRT (μm), 


mean ± SD 


(range) 


REPAIR Phase 


II trial 


65 (65) 55.5 ± ***** ** (70.8) Subfoveal: ** (66.2) 


Juxtafoveal ****26.2) 


Probably subfoveal or 


juxtafoveal * (7.7) 


None – were 


excluded if had 


prior treatment 


Not reported 59.5 ± 13.6 letters 384.7 ± 130.8 


Calvo-


Gonzalez 


201131 


67 (67) 59 ± 13 50 (74.6) Subfoveal: 40 (59.7) 42 (62.7) −11.1 ± 3.3 53.4 ± 12.4 letters 308.5 ± 87.4 


Lalloum 201032 


aMedian 


32 (32) 57a (26–86) 25 (78.1) Subfoveal: 28 (87.5) 


Juxtafoveal: 4 (12.5) 


13 (40.6) −13.5 


(−6 to −23) 


 


0.2 logMARa  


(SD NR) 


336a (179−663) 


Ouhadj 


201033 


 


 


40 (40) 40 ± 11  


(20–55) 


33 (82.5) Subfoveal: 21 (52.5) 


Juxtafoveal: 19 (42.5) 


NR −14.1 ± 4.7   NR 


(range 20/400 to 20/50 


Snellen) 


NR 


Silva 


201034 


32 (34) 54 ± 17 20 (62.5) NR 13 (38.2) NR 51.8 ± 18.1 letters 307.6 ± 79.2 


Vadala  


201135 


39 (40) 53 ± 13 (32–80) 27 (69.2) 


 


Subfoveal: 29 (72.5) 


Juxtafoveal: 11 (27.5) 


15 (37.5) −13.5 ± 6.5 


(−6 to −28) 


0.7 ± 0.3 logMAR; 21 ± 


16 letters 


218.9 ± 7.0 
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Table 15 Summary of efficacy results for non-RCTs 


Reference N (eyes) Time point at which 


efficacy assessed or 


mean ± SD (range) 


duration of follow 


up 


Number of 


injections, 


mean± SD 


Change in BCVA 


(letters), mean ± SD 


(range) 


Gained ≥ 15 


letters at 


follow up, % 


REPAIR 65 


(65 eyes) 


12 months 3.6 ***** 13.76 ********* 37% 


Calvo-


Gonzalez  


2011
31


 


67 


(67 eyes) 


12 months (59 eyes), 


SD and range NR 


 


16 (6−27) months, 


SD NR 


3.9 ± 1.1 


 


 


4.2 ± 1.7 


12.4 ± 13.0*  


range not reported 


12.0 ± 14.6*  


 


 


 


40% 


Lalloum 


2010
32


 


32  


(32 eyes) 


17 (7−29)
a
 months 3.0 (1–12)


a
 9.5*** 


SD and range not 


reported  


47% 


Ouhadj 


2010
33


 


40 


(40 eyes) 


8 (3–15)  months,  


SD not given 


2.2, SD NR 15.0 (5–45) 


SD not reported 


Not reported 


Silva 


2010
34


 


32 


(34 eyes) 


12 months,  


SD and range 


not given 


3.6 ± 1.8 8.0** 


SD and range not 


reported 


24% 


Vadala  


2011
35


 


39 


(40 eyes) 


13 ± 2 (12−18) 


months 


2.8 ± 1.2 14.5
 
(5–40)


a
 for 32 


eyes with 


improvement 


60% for 32 


eyes with 


improvement 


a
Median (range); *p < 0.05; **p < 0.001;***p < 0.0001 vs baseline 


 


Comparison of vPDT against placebo 


The manufacturer found one trial for the comparator vPDT versus placebo and presented the 


results of the Verteporfin PhotoDynamic therapy (VIP) trial.
3
 Data from the VIP trial months 


3-12 were used in the economic model (see Chapter 5), as vPDT monotherapy within the 


Novartis phase III trial stopped at 3 months.  


 


The VIP trial was a study of vPDT versus placebo for 120 patients with CNV secondary to 


PM specifically with subfoveal lesions. Patients were followed for 24 months and the primary 


outcome was categorical change in BCVA (loss of less than 8 letters from baseline at 12 


months). Secondary outcomes included median change in BCVA and the proportion of 


patients gaining 15 letters or more in BCVA from baseline. 
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Stable BCVA was shown for the vPDT at 3 and 12 months, but by 24 months the proportion 


stable was not significantly different to those who had received placebo (Table 16). 


 


Table 16 Summary of visual acuity results from the VIP 2001 trial
3
 


Follow up, 


months  


Patients with stable 


BCVA, % 


Change in median 


BCVA, letters 


Patients gaining ≥ 15 


letters, n (%) 


vPDT 


n = 81 


Placebo 


n = 39 


vPDT 


n = 81 


Placebo 


n = 39 


vPDT 


n = 81 


Placebo 


n = 39 


0 − − − − – – 


3 77* 56 0 −5 2 (2.5)** 0 


12 72** 44 1** −9 5 (6.2)** 1 (2.6) 


24 64 49 1* −8 10 (12.3)* 0 


*p < 0.05; **p < 0.01 versus placebo. 


 


Adverse Events 


No studies were identified by the manufacturer that reported safety data specifically but the 


Novartis phase III trial provided detailed safety data. Some additional safety data were 


available from the Iacono 2012 and Gharbiya 2010 trials and from the non-RCTs. The 


adverse event (AE) data from all the sources are summarised below. 


 


Novartis phase III trial 


Any ocular AE occurred in ***** of ranibizumab disease activity patients, ***** 


ranibizumab stabilisation and **** of vPDT patients (Table 17) from baseline to three 


months. None of these were classified as severe AEs. ******************************** 


***************************************************************************


***************************************************************************


******** 


 


Table 17 details the adverse events in the first 3 months of the trial. Ocular AEs related to 


study medication or ocular injection occurred in ************************************ 


*************************************************. The most common of these was 


again ************************. ********************************************* 


***************************************************************************


****************************** 
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Table 17 Summary of AEs in the Novartis phase III study reported in at least two 


patients in any treatment group and all AEs related to ocular safety 


concerns: baseline to month 3 


 AEs, n (%) 


Ranibizumab 


disease activity 


(N = 118) 


Ranibizumab 


disease 


stabilisation 


(N = 106) 


 


vPDT 


(N = 53) 


Ocular AEs, n (%)
a
    


Any ********* ********* ******* 


Severe * * * 


Conjunctival haemorrhage ******* ******** * 


Punctate keratitis ******* ******* ******* 


Intraocular pressure increased ******* ******* ******* 


Eye pain ******* ******* * 


Dry eye * ******* * 


Cataract * ******* * 


Ocular AEs related to study medication or ocular injection, or both, n (%) 


Any, n (%) ******** ********* ******* 


Conjunctival haemorrhage ******* ******* * 


Punctate keratitis ******* ******* ******* 


Eye pain ******* ******* * 


Intraocular pressure increased ******* ******* ******* 


Conjunctival oedema * ******* * 


Corneal erosion ******* ******* * 


Retinal tear * ******* * 


Vitreous floaters ******* ******* * 


Vitreous prolapse * ******* * 


Conjunctival hyperaemia * * ******* 


Injection site haemorrhage ******* ******* * 


Intracranial pressure increased * ******* * 


Uveitis * ******* * 


Non-ocular AEs, n (%)
b
    


Any *********
 


*********
 


******** 


Severe ******* * * 


Nasopharyngitis ******* ******* ******* 
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Headache ******* ******* * 


Intervertebral disc protrusion * ******* * 


Pharyngitis * ******* * 


Upper respiratory tract infection ******* ******* * 


Back pain ******* ******* * 


Hypertension ******* ******* ******* 


Fatigue ******* * * 


Haemorrhoids ******* * * 


Tooth disorder ******* * * 


Migraine * * * 


Pain in extremity    


Hypercholesterolaemia ******* * * 


Urinary tract infection ******* * * 


Bronchitis ******* * * 


Serious AEs, n (%) * ******* * 


AE, adverse event; CI, confidence interval; NA, not applicable; NR, not reported; OR, odds 


ratio; RR, risk ratio; vPDT, verteporfin photodynamic therapy 


a
Reported in at least 2 patients in any treatment group and all AEs related to ocular safety 


concerns; 
b
Reported in at least 2 patients in any treatment group 


Source: table 40 of manufacturer submission 
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Table 18 Summary of ocular AEs of the study eye and non-ocular AEs in the Novartis phase III study reported in at least two patients 


in any treatment group and all AEs related to ocular safety concerns: baseline to months 6 and 12 (Safety set) 


 


Baseline to month 6 Baseline to month 12 


Ranibizumab 


disease 


activity, 


N = 118 


Ranibizumab 


disease 


stabilisation, 


N = 106 


vPDT + 


ranibizumab, 


N = 34 


vPDT, 


N = 19 


Ranibizumab 


disease 


activity, 


N = 118 


Ranibizumab 


disease 


stabilisation, 


N = 106 


vPDT + 


ranibizumab, 


N = 38 


vPDT, 


N = 15 


Ocular AEs, n (%)
a
   


Any **** **** **** **** 44 (37.3) 46 (43.4) 16 (42.1) 4 (26.7) 


Severe **** **** **** **** **** **** **** **** 


Conjunctival haemorrhage **** **** **** **** 12 (10.2) 12 (11.3) 2 (5.3) 0 


Punctate keratitis **** **** **** **** 3 (2.5) 8 (7.5) 2 (5.3) 0 


Intraocular pressure 


increased 


**** **** **** **** 7 (5.9) 3 (2.8) 4 (10.5) 0 


Eye pain **** **** **** **** 4 (3.4) 4 (3.8) 1 (2.6) 1 (6.7) 


Dry eye **** **** **** **** 2 (1.7) 4 (3.8) 0 1 (6.7) 


Injection site haemorrhage **** **** **** **** 3 (2.5) 3 (2.8) 2 (5.3) 0 


Vitreous floaters **** **** **** **** 1 (0.8) 5 (4.7) 0 0 


Retinal tear **** **** **** **** **** **** **** **** 


Conjunctivitis allergic **** **** **** **** 5 (4.2) 1 (0.9) 1 (2.6) 0 


Metamorphopsia **** **** **** **** 3 (2.5) 0 0 0 


Retinal haemorrhage **** **** **** **** 3 (2.5) 1 (0.9) 0 0 


Blepharitis **** **** **** **** **** **** **** **** 
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Conjunctivitis **** **** **** **** **** **** **** **** 


Eyelid oedema **** **** **** **** **** **** **** **** 


Cataract **** **** **** **** **** **** **** **** 


Ocular hyperaemia **** **** **** **** **** **** **** **** 


Visual impairment **** **** **** **** **** **** **** **** 


Ocular AEs related to study medication or ocular injection, or both, n (%) 


Any, n (%) **** **** **** **** **** **** **** **** 


Conjunctival haemorrhage **** **** **** **** **** **** **** **** 


Punctate keratitis **** **** **** **** **** **** **** **** 


Eye pain **** **** **** **** **** **** **** **** 


Intraocular pressure 


increased 


**** **** **** **** **** **** **** **** 


Conjunctival oedema **** **** **** **** **** **** **** **** 


Corneal erosion **** **** **** **** **** **** **** **** 


Retinal tear **** **** **** **** **** **** **** **** 


Vitreous floaters **** **** **** **** **** **** **** **** 


Vitreous prolapse **** **** **** **** **** **** **** **** 


Conjunctival hyperaemia **** **** **** **** **** **** **** **** 


Injection site haemorrhage **** **** **** **** **** **** **** **** 


Intracranial pressure 


increased 


**** **** **** **** **** **** **** **** 


Uveitis **** **** **** **** **** **** **** **** 


Ocular hyperaemia **** **** **** **** **** **** **** **** 
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Iridocyclitis **** **** **** **** **** **** **** **** 


Drug hypersensitivity **** **** **** **** **** **** **** **** 


Injection site pain **** **** **** **** **** **** **** **** 


Adenoviral conjunctivitis **** **** **** **** **** **** **** **** 


Eye irritation **** **** **** **** **** **** **** **** 


Metamorphopsia **** **** **** **** **** **** **** **** 


Cataract **** **** **** **** **** **** **** **** 


Visual impairment **** **** **** **** **** **** **** **** 


Non-ocular AEs, n (%)
b
 


Any **** **** **** **** 51 (43.2) 48 (45.3) 19 (50.0) 5 (33.3) 


Severe **** **** **** **** **** **** **** **** 


Nasopharyngitis **** **** **** **** 12 (10.2) 12 (11.3) 1 (2.6) 2 (13.3) 


Headache **** **** **** **** 11 (9.3) 8 (7.5) 1 (2.6) 0 


Intervertebral disc 


protrusion 


**** **** **** **** **** **** **** **** 


Pharyngitis **** **** **** **** **** **** **** **** 


Upper respiratory tract 


infection 


**** **** **** **** 4 (3.4) 3 (2.8) 1 (2.6) 0 


Back pain **** **** **** **** 4 (3.4) 2 (1.9) 0 0 


Hypertension **** **** **** **** 5 (4.2) 3 (2.8) 3 (7.9) 0 


Fatigue **** **** **** **** **** **** **** **** 


Haemorrhoids **** **** **** **** **** **** **** **** 
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Tooth disorder **** **** **** **** **** **** **** **** 


Migraine **** **** **** **** **** **** **** **** 


Pain in extremity **** **** **** **** **** **** **** **** 


Hypercholesterolaemia **** **** **** **** **** **** **** **** 


Urinary tract infection **** **** **** **** 3 (2.5) 3 (2.8) 0 0 


Bronchitis **** **** **** **** 4 (3.4) 1 (0.9) 1 (2.6) 0 


Influenza **** **** **** **** 4 (3.4) 2 (1.9) 1 (2.6) 0 


Tendonitis **** **** **** **** **** **** **** **** 


Abdominal pain **** **** **** **** 1 (0.8) 3 (2.8) 0 0 


Bacteriuria **** **** **** **** **** **** **** **** 


Diabetes mellitus **** **** **** **** **** **** **** **** 


Nausea **** **** **** **** **** **** **** **** 


Osteoporosis **** **** **** **** **** **** **** **** 


Toothache **** **** **** **** **** **** **** **** 


Vomiting **** **** **** **** **** **** **** **** 


Arthralgia **** **** **** **** **** **** **** **** 


Cough **** **** **** **** **** **** **** **** 


Cystitis **** **** **** **** **** **** **** **** 


Sciatica **** **** **** **** **** **** **** **** 


Dental caries **** **** **** **** **** **** **** **** 


Hyperglycaemia **** **** **** **** **** **** **** **** 


Hyperlipidaemia **** **** **** **** **** **** **** **** 


Seasonal allergy **** **** **** **** **** **** **** **** 
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a
Reported in at least 2 patients in any treatment group and all AEs related to ocular safety concerns


; b
Reported in at least 2 patients in any treatment 


group. 


 
 


Tinnitus **** **** **** **** **** **** **** **** 


Urticaria **** **** **** **** **** **** **** **** 


Serious AEs, n (%) **** **** **** **** 6 (5.1) 7 (6.6) **** **** 
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Following clarification, the ERG was provided with AE information for the vPDT/ranibizumab and 


vPDT only group for baseline to 6 months and baseline to 12 months (Table 18). Over the course of 


the 12 months, any ocular AE was seen in 37.3% of the ranibizumab disease activity group, 43.4% of 


ranibizumab disease stabilisation group, 42.1% in vPDT/ranibizumab and 26.7% in vPDT only. Only 


two serious ocular AEs were reported during the trial, one ********************* (************ 


**********************************************************************************


*****************************. **************************************************** 


*****************. The most common ocular AE was conjuctival haemorrhage with 10.2%, 11.3%, 


5.3%, 0% in each of the four groups, respectively. ***************************************** 


**********************************************************************************


*****************************************************************. *************** 


************************************* Non-ocular AEs occurred in 43.2%, 45.3%, 50.0% and 


33.3%, respectively, in each of the groups described. 


 


Other Safety data 


Limited safety data were available for the two other RCTs (comparing ranibizumab to bevacizumab) 


and for the four non-RCTS. Iacono 2012 reported that ‘no significant adverse ocular or systemic 


effects were registered over the entire course of the follow up in either group’.
2
 Gharbiya 2010 


reported that none of the patients experienced systemic complications related to intravitreal 


ranibizumab and bevacizumab.
1
 They also reported that no major ocular injection-related adverse 


events were observed during the follow up in either group. Calvo-Gonzalez 2011 reported that two 


eyes developed anterior uveitis after the second and third injections but these AEs responded well to 


appropriate treatment.
31


 No other ocular or systemic complications were recorded. The four non-RCTs 


reported that no ocular or systemic AEs were observed. 


 


The REPAIR study provided detail on AEs and these are described in Table 19. ***************** 


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**************************************************************************** 
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Table 1 9 Summary of adverse events reported in ≥ 2 patients in the REPAIR study 


Adverse event Number (%) of patients (N = 65) 


Any adverse event ********* 


Any ocular adverse event ********* 


Eye pain  7 (10.8) 


Conjunctival hemorrhage  4 (6.2) 


Vitreous floaters  4 (6.2) 


Foreign body sensation in eyes  ******* 


Intraocular pressure increased  ******* 


Metamorphopsia  ******* 


Vision blurred ******* 


Visual acuity reduced ******* 


Any non-ocular adverse events ********* 


Nasopharyngitis  6 (9.2) 


Lower respiratory tract infection  5 (7.7) 


Back pain  4 (6.2) 


Cough  4 (6.2) 


Fall  4 (6.2) 


Headache  4 (6.2) 


Hypertension  ******* 


Arthralgia  ******* 


Dizziness  ******* 


Gout  ******* 


Influenza  ******* 


Migraine  ******* 


Musculoskeletal pain  ******* 


Procedural nausea  ******* 


Sinusitis  ******* 


Tooth extraction ******* 


Upper respiratory tract infection ******* 
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4.3 Critique of submitted evidence 


Use of LOCF within Novartis phase III trial 


The Novartis phase III trial used a modified last observation carried forward (mLOCF) approach. This 


was defined for a missing observation as the average of the observation immediately prior and the one 


immediately after. If both these observations were not measured, then the traditional LOCF was 


employed where possible, but baseline values were not carried forwards. The ERG requested the 


equivalent of Table 20 in the manufacturer submission (results for main outcomes), but for observed 


data only. It was found that the results using observed data did not substantially differ from that using 


mLOCF and therefore the ERG is not concerned by the use of this method. 


 


Exclusion of Bevacizumab as a comparator 


The manufacturer did not include studies of bevacizumab where ranibizumab was not present and the 


reasons surrounding this have been discussed earlier in this report. The ERG deemed it appropriate to 


search for and present the main characteristics of the studies assessing the effects of bevacizumab (see 


section 4.5), but due to time constraints did not conduct any formal evaluation of these studies. 


 


Table 20 Results of the two head to head trials of bevacizumab versus ranibizumab 


 


Gharbiya 2010
1
 


(n = 16) 6 months 


Iacono 2012
2
 


(n=23) 18 months 


  Bevacizumab Ranibizumab Bevacizumab Ranibizumab 


Mean (SD) change from baseline 


in BCVA letters 15.87 (8.41) 17.31 (11.1) 8.5 (1.25) 9 (NR) 


Patients gaining ≥ 10 letters n 


(%) 13 (81.2) 12 (75) NR NR 


Patients gaining ≥ 15 letters n 


(%) 10 (62.5) 9 (56.2) 11 (44.0) 7 (30.4) 


Mean (SD) change from  


baseline in CRT 52 ( NR) -45 (NR) NR NR 


Mean (SD) number of  


injections 2.44 (0.89) 2.81 (1.17) 4.72 (2.24) 2.65 (1.61) 


 


The manufacturer did include two randomised trials of ranibizumab versus bevacizumab.
1,2


 However, 


data related to the bevacizumab arms of these two trials were not provided in the current submission. 


The ERG considers these data useful and presents them in Table 20. Gharbiya 2010 did not find any 


significant differences between bevacizumab and ranibizumab for the outcomes described at six 


months. Similarly, Iacono 2012 did not find any significant differences between treatment groups at 


18 months. 
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Despite their different primary endpoints, data were available to undertake a meta-analysis of six 


month outcomes as Iacono 2012 provided these data within their publication. The data were in the 


logMAR format and were combined in a recent systematic review conducted by Wang et al 2013.
23


 


Nevertheless, the manufacturer chose not to present one.  


 


Use of three months as primary endpoint 


The manufacturer has chosen three months as the primary endpoint for clinical effectiveness within 


the Novartis phase III trial of ranibizumab versus vPDT. Other studies in this clinical area have 


typically used 12 months and the ERG clinical opinion is that 12 months should be regarded as the 


bare minimum. The ERG is concerned at the choice of 3 months as the primary endpoint because this 


is unlikely to reflect the longer term efficacy of the treatment and will not provide accurate 


information on the number of treatments required to control the disease. For instance, the statistically 


significant difference observed in the primary outcome at three months between vPDT and placebo 


groups in the VIP trial, which evaluated a similar group of patients with CNV and pathological 


myopia to those participating in the Novartis phase III trial, were no longer observed at longer term 


(24 months). This seemed to relate to an increased proportion of patients in the vPDT arm 


experiencing deterioration in visual acuity (> 8 letter loss) over time (from 3 months to 24 months). A 


similar phenomenon could occur following ranibizumab. Furthermore, the ERG believes it is unlikely 


that such a short-term follow up (3 months) would provide adequate information about potential 


deleterious effects of the anti-VEGF treatment. 


 


Using three months as the primary endpoint and allowing patients in the vPDT arm to receive 


ranibizumab after 3 months meant the manufacturer did not have any efficacy data for vPDT from the 


Novartis phase III trial to populate the economic model (see Chapter 5 for details). Instead they opted 


to use the data from the vPDT arm within the VIP trial for months 3 to 12. The implications of this are 


discussed in Chapter 5. 


 


Lack of data on atrophy 


Concerns have been raised with regards to the potential effect of anti-VEGF therapies in the 


development of retinal pigment epithelial (RPE) atrophy in the context of age-related macular 


degeneration .
36,37


 RPE cells at the macula are required for normal visual functioning; if atrophy 


ensues, RPE cells are lost and visual loss follows. VEGF appears to be an essential factor for the 


maintenance of the RPE and choriocapillaris, 
38,39


 the latter being the layer of the retina that nourishes 


the RPE. Blocking the VEGF could therefore potentially have a detrimental effect in these retinal 


layers. In the CATT and IVAN trials of AMD patients, atrophy was most commonly observed in 


those patients who received monthly treatments when compared with those on pro re nata regimens, 


supporting the notion that anti-VEGF therapy may have an unwanted effect in the chorioapillaris-
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RPE. Retinal pigment epithelial atrophy is a common feature in eyes with pathological myopia. It is 


likely that deleterious effects of anti-VEGF therapy on the RPE in pathological myopia, similar to 


those observed in eyes with AMD, may occur.  


 


Unfortunately, the manufacturer did not consider atrophy among the potential adverse events of 


ranibizumab. Following clarification, the manufacturer explained that areas of RPE atrophy were not 


specifically measured during the course of the Novartis phase III trial. They maintain, however, that 


post-baseline assessments of morphological changes in colour fundus and OCT images did not seem 


to suggest that atrophy occurred during the 12-month treatment with ranibizumab. Further evaluation 


of the long-term efficacy and safety in subjects with CNV secondary to pathological myopia is 


planned by the manufacturer in a future 3-year observational study. 


 


4.4 Critique of indirect and mixed treatment comparisons 


The manufacturer did not present an indirect comparison of ranibizumab with other treatments. Their 


reason was that there was a head to head trial of ranibizumab versus vPDT, the only comparator 


considered in the submission. As bevacizumab was not included as a comparator they felt it 


unnecessary to undertake a network meta analysis. The manufacturer did present within Appendix 16 


a preliminary network analysis including a number of treatments (observation, vPDT, ranibizumab, 


bevacizumab, laser). However, following clarification, they confirmed it was inappropriate given the 


heterogeneous nature of the study populations and the differing length of follow ups. Therefore, 


within the main submission, a network meta analysis of ranibizumab with treatments other than vPDT 


was not presented.   


 


4.5 Additional work carried out by the ERG 


The literature searching undertaken by the manufacturer for the clinical effectiveness review did not 


include any intervention or comparator terms hence it is very likely that any relevant trials of 


bevacizumab would not have been retrieved by the search. However, due to resource constraints, the 


ERG did not screen the replicated searches but rather undertook an independent search. This was 


more focused, primarily to identify any relevant RCTs, and was carried out on a restricted range of 


databases: MEDLINE, MEDLINE In-Process, EMBASE and CENTRAL. These searches were 


performed in June 2013 and so will have captured additional studies which had been added to the 


databases after the manufacturer’s search in November 2012. The searches are detailed in Appendix 


1. 


 


After de-duplication and exclusion of the studies already included in the manufacturer’s submission, 


214 titles and/or abstracts were retrieved and screened. 
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Additional studies involving bevacizumab identified by the ERG  


Table 21 shows the main characteristics of the potentially relevant randomised and non-randomised 


studies of bevacizumab identified by the additional literature search conducted by the ERG. Table 22 


presents the details of the potentially relevant bevacizumab and ranibizumab efficacy studies further 


identified by the ERG. 
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Table 21 Characteristics of additional relevant randomised and comparative non-randomised studies identified by the ERG 


Study Design Age 


Mean 


(SD)  


Lesion 


location 


Treatment (Dose) No of 


eyes 


Visual acuity 


Baseline 


Mean (SD) 


Visual acuity 


Final 


Mean (SD) 


Length of follow 


up 


RCTs 


Liu 2013
40


 


(full text not 


available) 


 


RCT NR NR bevacizumab + 


fufangzueshuantong 


(dose NR)  


fufangzueshuantong only 


(dose NR) 


 


22  


 


 


20 


NR NR 12 months 


Parodi 2010
41


 


 


 


 


Parodi 2006
42


 


(conference 


abstract) 


RCT 


 


47.9 Juxtafoveal 


 


bevacizumab (1.25mg)  


 


vPDT  


laser therapy 


vPDT vs laser therapy  


19  


 


18 


17 


NR 


 


0.61 (0.30)
a 


 


0.52 (0.24)
a
 


0.45 (0.27)
a
 


NR 


0.42
ab 


 


0.72
ab 


0.56
ab


 


NR 


24 months 


 


 


 


12 months 


Non-randomised comparative studies 


Dethorey 2012
43


 


(full text not 


available) 


Retrospective 


comparative 


NR NR ranibizumab 


vPDT 


18  


27 


20/160   


20/80  


20/63
c 


20/80
c
 


 


12 months 


El  Matri 2011
44


 Retrospective 


comparative 


54.4 


(12.9) 


Subfoveal, 


juxtafoveal 


bevacizumab (1.25mg) 


vPDT 


40 


40 


0.90 (0.85)
a 


0.88 (0.45)
a 


0.6
ab 


0.90 (0.54)
a
 


 


12 months 
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Study Design Age 


Mean 


(SD)  


Lesion 


location 


Treatment (Dose) No of 


eyes 


Visual acuity 


Baseline 


Mean (SD) 


Visual acuity 


Final 


Mean (SD) 


Length of follow 


up 


Baba 2010
45


 Retrospective 


comparative 


 


62.6 (7.8) Subfoveal, 


juxtafoveal 


bevacizumab (1.25mg) 


vPDT 


12 


12 


0.75 (0.25)
a 


0.77 (0.25)
a 


0.50 (0.38)
a 


0.78 (0.24)
a
 


24 months 


Ikuno 2010
46


 Retrospective 


open-label 


interventional 


case series 


67.0 (7.0) Subfoveal, 


juxtafoveal 


bevacizumab (1mg) 


 


PDT 


11 


 


20 


0.68 (0.29)
a 


 


0.74 (0.20)
a 


 


0.56 (0.34)
a 


 


0.92 (0.24)
a
 


24 months 


Hayashi 2009
47


 


 


 


Hayashi 2008
48


 


 


Prospective 


open-label 


consecutive 


interventional 


case series 


56.5 


(13.8) 


Subfoveal, 


juxtafoveal, 


extrafoveal 


bevacizumab (1.25mg) 


vPDT 


 


vPDT 


43 


44 


 


43 


 


0.68 (0.29)
a 


0.61 (0.43)
a 


 


0.59 (0.42)
a
 


0.45 (0.35)
a 


0.54 (0.40)
a 


 


0.56 (0.41)
a
 


12 months 


 


 


Mean (SD) 15 (7) 


months 


Chen 2011
49


 Retrospective 


comparative 


51.4 Subfoveal bevacizumab (1.25mg) 


bevacizumab (1.25mg) + 


vPDT 


 


7 


 


4 


2 lines
d
 


 


2.3 lines
d
 


 


 12 months 


Lai 2012 
27


 Retrospective 


comparative 


57.3 


(13.0) 


Subfoveal bevacizumab (1.25mg)  


ranibizumab (0.5mg)  


 


22 


15 


0.73 (0.39)
a 


1.04 (0.43)
a 


0.41 (0.32)
a 


0.49 (0.37)
a
 


12 months 


Yoon 2010
50


 Retrospective 


comparative 


44.9 


(13.8) 


Subfoveal, 


juxtafoveal, 


extrafoveal 


bevacizumab (1.25mg) or 


ranibizumab (0.5mg) 


vPDT 


63 


 


28 


0.57 (0.46)
a 


 


0.54 (0.46)
a 


0.33 (0.34)
a 


 


0.60 (0.48)
a
 


12 months 
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Study Design Age 


Mean 


(SD)  


Lesion 


location 


Treatment (Dose) No of 


eyes 


Visual acuity 


Baseline 


Mean (SD) 


Visual acuity 


Final 


Mean (SD) 


Length of follow 


up 


Wakabayashi 


2009
51


 


Retrospective 


comparative 


51.2 


(15.2) 


Subfoveal, 


juxtafoveal 


bevacizumab (1mg) 


 


sub-Tenon triamcinolone 


acetonide 


 


34 


 


20 


0.34 (0.25)
a 


 


0.33 (0.27)
a 


0.18 (0.24)
a 


 


0.32 (0.33)
a
 


 


12 months 


a
 mean logMAR BCVA; 


b
 SD for follow up not reported; 


c
 median VA (units not reported) 


d
 Mean gain baseline to final; NR Not reported 
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Table 22 Further relevant bevacizumab and ranibizumab efficacy studies 


 


Study 


 


Intervention(s) 


 


Design 


Efficacy studies: bevacizumab 


Parodi 2013
52


 


 


bevacizumab Prospective open-label 


interventional 


Sabry 2013
53


arodi 2013 bevacizumab Prospective non-randomised 


interventional case series 


Gharbiya 2012
54


 


Gharbiya 2009
55


 


Gharbiya 2010
56


 


bevacizumab 


 


 


Prospective non-randomised 


interventional case series 


Hayashi 2012
57


 bevacizumab Prospective open-label 


consecutive interventional case 


series 


Macky 2012
58


 bevacizumab Prospective non-randomised 


interventional case series 


Niwa 2012
59


 bevacizumab Retrospective review 


Peiretti 2012
60


 bevacizumab Retrospective consecutive non-


randomised interventional case 


series 


Ruiz-Moreno 2012
61


 


Ruiz-Moreno 2011
62


 


Ruiz-Moreno 2010
63


 


Ruiz-Moreno 2010
64


 


Ruiz-Moreno 2009
65


 


Ruiz-Moreno 2009
66


 


bevacizumab Retrospective non-randomised 


multicentre consecutive 


interventional case series 


Uemoto 2012
67


 bevacizumab Retrospective case series 


Chen 2011
68


 bevacizumab Prospective non-randomised 


interventional case series 


Iacono 2011
69


 bevacizumab Prospective single centre non-


comparative consecutive case 


series 


Kuo 2011
70


 bevacizumab Consecutive case series 


Nakanishi 2011
71


 bevacizumab Retrospective non-randomised 


case series 


Wakabayashi 2011
72


 bevacizumab Retrospective review 


Coppens 2010
73


 bevacizumab Retrospective interventional 


case series 


Scupola 2010
74


 bevacizumab Prospective interventional case 


series 


Voykov 2010
75


 bevacizumab Retrospective interventional 


case series 


Chan 2009
76


 bevacizumab Prospective interventional case 


series 


Dithmar 2009
77


 bevacizumab Prospective interventional case 


series 


Hayashi 2009
78


 bevacizumab (after vPDT) Prospective interventional case 


series 
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4.6 Conclusions of the clinical effectiveness section 


In summary, the Novartis phase III trial of ranibizumab versus vPDT found the following: 


 Mean average change in BCVA from baseline (for months 1 to 3) was significantly higher in 


the two ranibizumab arms compared to vPDT.  


 The proportion of patients gaining 15 or more letters at 3 months compared to baseline was 


significantly greater for the two ranibizumab arms compared to vPDT. 


Ikuno 2009
79


 bevacizumab Retrospective case series 


Spielberg 2009
80


 bevacizumab Retrospective interventional  


case series 


Wu 2009
81


 bevacizumab Prospective consecutive case 


series 


 


Yodoi 2009
82


 bevacizumab Prospective interventional case 


series 


Arias 2008
83


 bevacizumab Prospective consecutive case 


series 


Nguyen 2008
25


 bevacizumab Prospective non-randomised 


comparative open-label 


Rheaume 2008
84


 bevacizumab Retrospective review 


Rensch 2008
85


 bevacizumab Retrospective review 


Chan 2007
86


 bevacizumab Prospective consecutive non-


randomised interventional case 


series 


Hernandez-Rojas 2007
87


 bevacizumab Prospective interventional case 


series 


Mandal 2007
88


 bevacizumab Prospective non-comparative 


consecutive interventional case 


series 


Sakaguchi 2007
89


 bevacizumab Prospective non-randomised 


interventional case series 


Yamamoto 2007
90


 bevacizumab Retrospective review 


Efficacy studies: ranibizumab 


Ellabban 2012
91


 ranibizumab Prospective case series 


Franqueira 2012
92


 ranibizumab Retrospective non-randomised 


interventional case series 


Troutbeck 2012
93


 ranibizumab Prospective case series 


Wu 2012
94


 ranibizumab Retrospective review 


Gedik 2011
95


 ranibizumab Retrospective review 


Lorenzo 2011
96


 ranibizumab Retrospective case series 


Qureshi 2011
97


 ranibizumab Retrospective review 


Varano 2010
98


 ranibizumab Retrospective review 


Konstantinidis 2009
99


 ranibizumab Prospective consecutive 


interventional 


Lai 2009
100


 ranibizumab Retrospective review 


Mones 2009
101


 ranibizumab Prospective consecutive non-


randomised interventional case 


series 
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 Within subgroup analyses, the benefits of ranibizumab compared to vPDT at three months 


were evident regardless of age, sex, race, baseline visual acuity of CNV location. 


 The most common ocular adverse event in the ranibizumab groups was conjunctival 


haemorrhage occurring in ****************************************************** 


*********************************** had a conjuctival haemorrhage during the first 3 


months.  


 


Two additional RCTs were provided by the manufacturer comparing ranibizumab with bevacizumab 


and the manufacturer presented information for the ranibizumab arms only. Each study showed a 


benefit of ranibizumab but also found no difference between ranibizumab and bevacizumab. 


 


The above summary conclusions should be considered against the following concerns of the ERG: 


 the exclusion of bevacizumab as a comparator, and therefore lack of any formal meta-analysis 


or network meta-analysis including the different treatment options 


 the choice of 3-month assessment as the primary endpoint to evaluate the efficacy and safety 


of ranibizumab 
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5 COST EFFECTIVENESS 


 


5.1 ERG comment on manufacturer’s review of cost-effectiveness evidence 


 


Description of manufacturer’s search strategy and critique 


The disease-specific searches undertaken for the clinical effectiveness review were used to identify 


the cost-effectiveness studies.  As well as the clinical databases, the appropriate health economic 


sources were searched and included EconLit and NHS EED. The manufacturer undertook additional, 


less focussed searches of MEDLINE and EMBASE for any economic evaluations associated with 


degenerative or pathological myopia without reference to CNV. The facets for the search (myopia and 


economic evaluation) were correctly constructed, using the relevant text and controlled vocabulary 


terms, and were combined correctly with Boolean operators. These are reproduced in Appendix 10.10 


of the manufacturer’s submission. Reference lists of eligible studies and recent reviews were checked 


for additional studies. This overall approach was considered by the ERG to be robust and likely to 


have retrieved the relevant articles. 


 


Inclusion and exclusion criteria  


Economic evaluations of patients undergoing any treatment for PM or CNV secondary to PM 


(including patients refractory to other therapies) were eligible for inclusion. Relevant outcomes 


included total, direct and indirect costs, summary health outcomes, utility values, cost-effectiveness 


ratios and number of cases of blindness. 


 


Results and conclusions 


The manufacturer’s search identified one relevant study  - Sharma and Bakal, 2002,
102


 a cost-utility 


study based on data from the VIP trial. The Sharma and Bakal study considered cost-effectiveness of 


vPDT from the patient and insurer perspective in the United States and was based on costs for one 


year. The manufacturer judged that the study did not sufficiently address the ranibizumab decision 


problem and, therefore, developed a de novo Markov model. 
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5.2 Summary and critique of manufacturer’s submitted economic evaluation by the ERG 


 


Table 23 NICE reference case checklist 


Attribute Reference case and TA 


Methods guidance 


Does the de novo economic 


evaluation match the reference 


case? 


Comparator(s)  Therapies routinely used in the 


NHS, including technologies 


regarded as current best practice  


The scope specifies vPDT and 


bevacizumab as comparators. 


 


The submission focuses upon the 


comparison with vPDT. 


 


Bevacizumab is not considered 


within the main body of the 


submission
a
. 


Patient group As per NICE scope. Adult 


patients with visual impairment 


due to CNV secondary to 


pathological myopia. 


Yes. 


Perspective costs NHS & Personal Social Services Yes. 


Perspective benefits  All health effects on individuals Yes. 


Form of economic evaluation  Cost-effectiveness analysis  Yes. 


Time horizon Sufficient to capture differences 


in costs and outcomes  


Yes. 


Synthesis of evidence on 


outcomes  


Systematic review The base case modelling 


comparing bevacizumab with 


vPDT uses data from the phase III 


trial and the VIP trial
b
.  


Outcome measure  Quality adjusted life years  Yes. 


 


                                                      
a
 The manufacturer presents some cost effectiveness results comparing ranibizumab with bevacizumab in 


Appendix 16 of the submission. The assumptions and inputs underlying these estimates are not presented. But in 


response to the ERG clarification question B22 the manufacturer highlights that “bevacizumab has not been 


considered as a comparator to ranibizumab in this single technology appraisal” and states various 


methodological weaknesses related to the Gharbiya 2010 and Lacono 2012 papers, which underlie the 


manufacturer estimates reported in Appendix 16. Appendix 2 of this report summarises the results presented in 


Appendix 16 of the manufacturer submission. 
b
 Appendix 16 of the submission has undertaken a review of the literature and an indirect treatment comparison 


(ITC). The comparisons of ranibizumab with bevacizumab and of ranibizumab with observation of Appendix 16 


appear to rely upon the results of the manufacturer ITC. 
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Attribute Reference case and TA 


Methods guidance 


Does the de novo economic 


evaluation match the reference 


case 


Health states for QALY  Described using a standardised 


and validated instrument  


No.  


 


The base case uses the Czoski-


Murray utility function from the 


literature. This was an 


experimental study that 


temporarily reduced the BCVA of 


respondents using contact lenses. 


 


EQ-5D was administered during 


the phase III trial, but is not used. 


Novartis has used EQ-5D data in 


previous submissions for 


ranibizumab, but argues within 


this submission that EQ-5D is not 


appropriate for vision related 


quality of life. 


Benefit valuation  Time trade-off or standard 


gamble  


The Czoski-Murray utility 


function used for the base case 


analysis uses time trade-off. 


Source of preference data for 


valuation of changes in HRQL  


Representative sample of the 


public  


No. 


 


The Czoski-Murray study was 


among 108 members of the UK 


general public. 


Discount rate  An annual rate of 3.5% on both 


costs and health effects  


Yes. 


Equity  An additional QALY has the 


same weight regardless of the 


other characteristics of the 


individuals receiving the health 


benefit  


Yes. 
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Attribute Reference case and TA 


Methods guidance 


Does the de novo economic 


evaluation match the reference 


case 


Probabilistic modelling  Probabilistic modelling Probabilistic modelling is 


presented within the submission.  


 


There may be some problems 


with the distributions that are 


placed upon some parameters, 


and in particular with the 


probabilistic approach adopted for 


the transition probability matrices 


(TPMs). 


Sensitivity analysis   A range of sensitivity analyses are 


presented. 


 


Model structure 


The manufacturer developed a cost utility Markov model. The model adopts a quarterly cycle and a 


lifetime horizon. It is principally a one eye model, though some additional costs are included for 


bilateral disease at baseline.  


 


The distribution of the visual acuity of the treated eyes is divided into eight health states, the majority 


of which span a range of 10 ETDRS letters. The baseline distribution and the proportions of patients 


who have their baseline BSE treated are drawn from the trial (Table 24). 


 


Table 24 BCVA health states for treated eye, baseline distribution and baseline 


proportions as BSE 


Health state BCVA Distribution % BSE 


HS01 86-100 ** *** 


HS02 76-85 ** *** 


HS03 66-75 *** *** 


HS04 56-65 *** *** 


HS05 46-55 *** *** 


HS06 36-45 *** *** 


HS07 26-35 ** *** 


HS08 <25 ** ** 


 


For the first cycle of the model, the transitions between the health states for both ranibizumab and 


vPDT are drawn from the Novartis phase III trial. For the next three cycles, the transitions between 
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the health states are drawn from the Novartis phase III trial for ranibizumab and from the VIP trial for 


vPDT
3
.  


 


Thereafter, extrapolation assumes a slow worsening of visual acuity in both arms based upon an 


estimate drawn from the literature. This results in the average difference in BCVA between the arms 


at the end of the first year being maintained over the lifetime of the modelling. 


 


Dosing for ranibizumab of 3.5 injections in year 1 is drawn from the Novartis phase III trial, and 1.0 


injection in year 2 is drawn from manufacturer expert opinion. Dosing for vPDT of 3.4 treatments in 


year 1 and 1.7 treatments in year 2 is drawn from the VIP trial. 


 


Quality of life estimates for the base case are not drawn from the quality of life data collected during 


the Novartis phase III trial, but instead are drawn from the study by Czoski-Murray et al on 


experimental lenses.
4
  


 


There is a bilateral involvement of 15% at baseline and an annual recurrence of treatment of 6% after 


year 2. These affect costs but not QALYs. 


 


Adverse events, which occurred in more than 5% of the patients in the Novartis phase III trial for 


ranibizumab and in the VIP trial for vPDT, are included in the analysis and they affect both costs and 


QALYs. 


 


Quite large costs offsets are estimated due to the costs of blindness. Costs of blindness of around 


£17,300 are applied to those whose BSE is modelled as falling into either HS07 or HS08. 


 


Population 


The population are adults with visual impairment due to CNV secondary to pathological myopia as 


reflected in the Novartis phase III trial and the VIP trial.  


 


Most patient characteristics appear to be broadly in line between the two trials. But note that the 


proportion of patients with non-subfoveal involvement in the ranibizumab arm of the Novartis phase 


III trial may be higher than in the vPDT arm of the VIP trial.  


 


Interventions and comparators 


The main body of the submission compares ranibizumab disease activity dosing with vPDT. 
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Perspective, time horizon and discounting 


These are as per the NICE reference case.  


 


The perspective for costs is that of the NHS and PSS. The perspective for benefits is that of the 


patient. The time horizon is 50 years, which is effectively a lifetime horizon given the baseline age of 


55 years. Costs and benefits are discounted at an annual 3.5% rate. 


 


Treatment effectiveness and extrapolation 


Treatment effectiveness 


For the ranibizumab arm, treatment effectiveness for the first four quarters of the model is based upon 


transition probability matrices (TPMs) between the 8 health states, the 64 cells of which are populated 


with patient level data drawn directly from the Novartis phase III trial. 


 


For the vPDT arm, treatment effectiveness for the first quarter of the model is also based upon a TPM 


which is populated with patient level data drawn directly from the Novartis phase III trial. The 


treatment effectiveness for the second, third and fourth quarters is based upon TPMs which are 


populated with patient level data drawn directly from the VIP trial. 


 


Bilateral involvement at baseline and incidence over time 


Bilateral involvement only affects costs within the modelling. A baseline rate of bilateral involvement 


of 15% was drawn from two studies within the literature: one conducted in the USA on 269 patients,  


which reported bilateral Fuchs’ spots in 17%, and a second conducted in France on 225 patients 


referred to tertiary care, which reported bilateral lesions among 14% of those with confirmed CNV 


secondary to PM. The model assumes zero incidence of CNV secondary to PM subsequent to 


baseline.
17,103


 


 


Note that page 33 of the submission cites Ohno-Matsui et al
21


 as estimating an annual incidence of 


myopic CNV of 0.98% per year, and an annual incidence of bilateral disease of 5.5%. 


 


Ohno-Matsui et al followed 218 Japanese patients and 325 eyes with high myopia for the 


development of myopic CNV.
21


 The follow up period ranged from 36 to 314 months, with an average 


of 130 months. Myopic CNV eventually developed in 33 of 325 eyes (10.2%, 32 patients). Among the 


33 eyes that developed myopic CNV, 16 eyes (48.5%) were the fellow eyes of patients with pre-


existing myopic CNV. 


 


However, Ohno-Matsui et al did not follow patients with myopic CNV in one eye to estimate the rate 


of bilateral involvement in the fellow eye.
21


 They also only studied eyes with pre-existing high 







68 


 


 


 


 


 


 


 


 


 


Superseded –  


see erratum 


 


myopia. As a consequence, the 5.5% incidence estimate for the annual incidence of bilateral disease 


may not really be applicable to the current modelling. Nevertheless, it does illustrate that there will be 


some ongoing incidence of bilateral disease. 


 


Recurrence 


Recurrence only affects costs within the modelling. Based upon manufacturer expert opinion, it is 


assumed to occur among 6% of patients each year subsequent to the first two years of the modelling. 


 


Adverse events 


Adverse events affect both costs and quality of life within the modelling. Their rates are drawn from 


the Novartis phase III trial for ranibizumab and the VIP trial for vPDT. It is not clear from the 


submission whether only the 1
st
 year rates or the entire VIP trial rates are used for vPDT. Only 


adverse events that occurred in at least 5 patients (i.e. 4% to 6% of the trial patients) were included 


within the modelling. Therefore, adverse events such as retinal tears were not included. The 


possibility of ranibizumab accelerating atrophy is also not considered in the submission due to the fact 


that atrophy was not evaluated during the Novartis phase III trial. 


 


The impacts of adverse events are modelled as one offs, and, as a consequence, treatment for 


recurrence and bilateral disease are assumed to not have any adverse event.  


 


Table 25 Adverse event rates 


 


Ranibizumab vPDT 


Conjunct. haemorrhage 8.50% ***** 


IOP increased 4.20% ***** 


Visual Disturbance 0.00% ****** 


Injection site AEs 0.00% ***** 


 


Cross-over from BSE to WSE and from WSE to BSE 


Within the model, as the BCVA of the treated eye changes, the likelihood of the treated eye being the 


BSE also changes. For instance, among patients whose treated eye at baseline was in HS05 with a 


BCVA of between 46 letters and 55 letters, *** are modelled as having their BSE treated and ***  


are modelled as having their WSE treated.  


 


However, suppose that a proportion of these patients are modelled as declining to, say, HS06 with a 


BCVA of 36 letters to 45 letters. Only *** of these patients are modelled as having their BSE treated. 


In effect, the deterioration in the BCVA, causes the treated eye to cross-over to become the WSE for a 
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proportion of the *** who had their BSE treated at baseline. In this example, this applies to about *** 


************** of the patients who had what was their BSE at baseline treated.  


 


A similar effect applies if a proportion of these patients are modelled as improving to, say, HS02 with 


a BCVA of 76 letters to 85 letters. ************* of these patients are modelled as having their BSE 


treated. In effect, the improvement in the BCVA of the treated eye causes it to cross-over to become 


the BSE for a proportion of the *** who had their WSE treated at baseline. In this example, this 


applies to about *************** of the patients who had what was their WSE at baseline treated.  


 


This cross-over affects the calculation of both QALYs and the costs of blindness. 


 


Extrapolation 


The manufacturer submission identifies seven papers which include data on the rate of visual 


worsening over time, as summarised in Table 51 on page 162 of the submission. Table 51 is replicated 


below with some additional information. 


 


Table 26 Natural history data for extrapolation 


Study Country Mean 


age 


Eyes Follow up 


months 


% BCVA 


decrease 


BCVA 


loss/mth 


% deteriorate  


per cycle 


Hotchkiss (1981)
20


 USA 44 27 25.2 54% 2.90% 0.98% 


Hampton (1983)
104


 UK n.a. 42 40.8 71% 3.00% 1.02% 


Secrétan (1997)
105


 France 41* 50 60.0 62% 1.60% 0.54% 


Tabandeh (1999)
106


 USA 63 22 12.0 36% 3.70% 1.26% 


Bottoni  (2001)
107


 EU 44** 31 46.8 58% 1.90% 0.62% 


Yoshida (2002)
6
 Japan 55*** 47 86.4 51% 0.80% 0.28% 


Kojima (2006)
108


 Japan 48**** 54 60.0 85% 3.20% 1.07% 


* Secrétan et al excluded patients over 60 years of age, and also only report the median age. 


** Bottoni et al excluded patients over 55 years of age, and also only report the median age. 


***Yoshida et al split their sample into those less than 40 years of age and those more than 40 years of age. Results here 


are reported for those of more than 40 years of age. 


****Kojima et al split their sample into those less than 40 years of age and those more than 40 years of age. Results here 


are reported pooled across the patient population 


 


The manufacturer model permits all of these papers or only a subset of these papers to be selected to 


provide a weighted average estimate for the quarterly rate of visual worsening that is used for 


extrapolation beyond year 1. The base case of the model selects only Yoshida et al because it has the 


longest duration of follow up.
6
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The base case assumes that, beyond the first year there is a quarterly 0.28% probability of worsening 


by one health state, as drawn from Yoshida et al.
6
 The remaining 99.72% remain in their current 


health state for that quarter. This results in the following modelled evolution of visual acuity for the 


base case comparison of ranibizumab with vPDT. 


 


Figure 3 Modelled evolution of visual acuity and survival: base case 
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The literature searches undertaken by the manufacturer identified further six studies within the 


literature from which natural history estimates for extrapolation could be drawn. Yoshida et al provide 


the lowest estimate of the quarterly probability of worsening by one health state.
6
 Including the results 


of all these studies, weighted by the number eyes studied, results in a quarterly 0.783% probability of 


worsening by one health state, based upon the manufacturer calculation. 


 


Note that only the survival curve for the ranibizumab is given since for current purposes the survival 


curve for vPDT would be indistinguishable from it. But the slight rise in the average BCVA of the 


treated eye in the vPDT arm towards the end of the survival curve arises from the patients in the 


worse seeing health states being modelled as having a blindness mortality multiplier. As patients age 


and the general all-cause mortality risk increases, this effect begins to overtake that of the 


extrapolated visual decline as drawn from Yoshida et al.
6
 


 


The model also has the facility to impose convergence after a given number of months. Figure 4 


illustrates convergence at 10 years.  
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Figure 4  Modelled evolution of visual acuity: convergence at 10 years 
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The model also has the facility to model year 2 data as being drawn i) from the open label extension 


of ranibizumab as reported in Franqueira et al and ii) from the vPDT arm of the VIP trial.
3,92


 


 


Table 27 Alternative extrapolation data for year 2 


 


Ranibizumab vPDT 


Gain ≤ 4 lines 0% 2% 


Gain 2 to 4 lines 18% 15% 


No change 76% 62% 


Lose 2 to 4 lines 4% 18% 


Lose ≥ 4 lines 2% 3% 


 


Due to the higher proportion of patients worsening in the vPDT arm of the VIP trial, applying these 


values increases both the net patient gains and the net savings estimated for ranibizumab compared to 


vPDT. 


 


Health related quality of life 


Description of manufacturer’s search strategies and critique 


The manufacturer states that the search aimed to identify studies of utilities for patients with AMD or 


CNV due to AMD, because few studies were anticipated reporting utilities for patients with visual 


impairment due to CNV secondary to PM. The databases searched initially in April 2012 and again in 


November 2012 included MEDLINE, EMBASE, NHS EED, HEED, EconLit PROQOLID, CEA 


Registry and the HTA Database. The search structure combined the facets macular degeneration or 


CNV with quality of life terms. A comprehensive range of text and controlled vocabulary terms were 


used and were combined appropriately using Boolean logic. All these strategies were reproduced in 


Appendix 10.12 of the submission. The search strategies were considered fit for purpose and likely to 


be highly sensitive. 
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The base case uses HRQoL values for the BSE derived from Czoski-Murray et al.
4
 A scenario 


analysis using values drawn from Brown et al
5
 is also provided for within the model. The base case 


assumes a linear utility function for the WSE, with a HRQoL range of 0.1 from HS01 to HS08. 


 


Table 28  Health state quality of life values 


 
Czoksi-Murray (2009) Brown (1999) 


 
BSE WSE BSE WSE 


HS01 0.850 0.850 0.920 0.920 


HS02 0.758 0.836 0.880 0.906 


HS03 0.685 0.821 0.770 0.891 


HS04 0.611 0.807 0.755 0.877 


HS05 0.537 0.793 0.670 0.863 


HS06 0.464 0.779 0.665 0.849 


HS07 0.390 0.764 0.645 0.834 


HS08 0.353 0.750 0.510 0.820 


 


Adverse events quality of life values 


The estimates for the duration and quality of life impacts of adverse events are derived from the 


literature. 


 


Table 29 Adverse events durations and quality of life values 


    


Ranibizumab vPDT 


 


Months Disutility QALYs % Average % Average 


Conjunct. haemorrhage 1.000 -0.020 -0.002 8.50% -0.000142 ***** 


 IOP increased 0.030 -0.010 0.000 4.20% -0.000001 ***** 


 Visual Disturbance 0.000 0.000 0.000 0.00% 


 


****** ******** 


Injection site AEs 0.270 -0.134 -0.003 0.00% 


 


***** ********* 


Total QALYs 


    


-0.000143 


 


********* 


 


As shown in Table 29, the quality of life impacts from adverse events have minimal impact upon the 


modelling. 


 


Resources and costs 


Treatments, treatment visits and monitoring visits 


The 3.5 ranibizumab treatments in year 1 is drawn from the Novartis phase III trial, while the 3.4 


vPDT treatments in year 1 is drawn from the VIP trial. Only 1 ranibizumab treatment is assumed for 
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year 2 based upon manufacturer expert opinion, while the estimate of 1.7 vPDT treatments for year 2 


is drawn from the VIP trial. 


The direct drug costs are ******* for ranibizumab, including the PAS, and £850.00 for vPDT. 


 


Table 30, which reproduces Table 60 on page 184 of the submission, assumes that the monthly 


monitoring visits during the first year within the ranibizumab arm could double as treatment visits. 


However, treatment visits for vPDT are assumed to be in addition to the quarterly monitoring visits of 


the VIP trial. 


 


Table 30 Injection and monitoring visits 


 Year 1 Year 2 Year 3 


Visit type Treatment Monitoring Treatment Monitoring Treatment Monitoring 


Ranibizumab 3.5 8.5 1.0 4.0 0.0 0.0 


vPDT 3.4 4.0 1.7 4.0 0.0 0.0 


 


Treatment visits for ranibizumab are costed at £117.26, based upon the NHS reference cost for the OP 


procedure BZ23Z vitreous retinal procedures category 1, while treatment visits for vPDT are costed at 


£123.62 based upon the NHS reference cost for a consultant led outpatient appointment. Monitoring 


visits add a cost of OCT of £51.27 based upon the NHS reference cost RA23Z outpatient diagnostic 


procedure cost for an ultrasound scan of less than 20 minutes to the cost of a consultant led outpatient 


appointment to arrive at a total cost of £174.89. 


 


Adverse event costs 


The unit costs for the adverse events are drawn from the literature for conjunctival haemorrhage, a 


weighted average of drug costs for raised IOP, zero by assumption for visual disturbance and £100 by 


assumption for injection site AEs. This results in the following. 


 


Table 31 Adverse event costs 


  


Ranibizumab vPDT 


 


Cost % Average % Average 


Conjunct. haemorrhage £1,234.31 8.50% £104.92 ***** 


 IOP increased £31.67 4.20% £1.33 ***** 


 Visual Disturbance £0.00 0.00% 


 


****** ***** 


Injection site AEs £100.00 0.00% 


 


***** ***** 


Total Cost 


  


£106.25 


 


***** 


 


 







74 


The costs of blindness 


The cost of blindness in the incident year estimate is £17,326, with an annual cost estimate of £17,245 


thereafter. This cost is applied to the proportion of patients modelled as having their BSE fall into 


either HS07 or HS08. 


 


Cost effectiveness results 


Deterministic results 


Table 32 shows the results for the base case presented in section 7.7.6 of the submission. 


 


Table 32 Deterministic results: ranibizumab versus vPDT 


 Ranibizumab vPDT net 


Costs    


  Treatment £1,939 £4,177 -£2,238 


  Admin £734 £860 -£126 


  Monitor £2,108 £1,340 £768 


  Bilateral £717 £957 -£240 


  Recurrence £3,258 £3,724 -£466 


  AEs £106 £10 £96 


  Blindness £830 £1,377 -£547 


Total £9,694 £12,445 -£2,751 


Life years (undisc.) 27.34 27.07 0.27 


QALYs 13.18 12.75 0.43 


ICER Dominant Dominated .. 


 


Probabilistic results 


Table 33 shows the results of the probabilistic modelling run over 1,000 simulations. 


 


Table 33 Probabilistic results: ranibizumab vs vPDT 


 Ranibizumab vPDT net 


Total costs £9,580 £12,351 -£2,770 


QALYs 12.98 12.56 0.41 


ICER Dominant Dominated .. 


 


Over the 1,000 simulations, only 9 iterations do not result in a cost-saving for ranibizumab, while all 


1000 iterations estimate that ranibizumab results in QALY gains. Consequentely, ranibizumab is 


estimated to have a likelihood of being cost effective that is indistinguishable from 100% for all 


willingness to pay values. 
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Sensitivity analyses 


Table 34, which replicates Table 77 on page 203 of the submission, illustrates the range of univariate 


sensitivity analyses performed by the manufacturer. The net health benefits relate to a willingness to 


pay of £20,000 per QALY 


 


Table 34 Univariate sensitivity analyses 


 


Low value High value 


 


∆ £ ∆ Q NHB ∆ £ ∆ Q NHB 


Ranibizumab injection frequency Y1 (0–12) -£5,148 0.43 £13,787 £3,108 0.43 £5,531 


Ranibizumab injection frequency Y2 (0–12) -£3,307 0.43 £11,946 £4,538 0.43 £4,101 


vPDT injection frequency Y1 (0–12) £1,127 0.43 £7,512 -£12,647 0.43 £21,287 


vPDT injection frequency Y2 (0–12) -£1,007 0.43 £9,647 -£14,144 0.43 £22,784 


Ranibizumab monitoring frequency Y1 (0–12) -£4,420 0.43 £13,059 -£2,063 0.43 £10,703 


Ranibizumab monitoring frequency Y2 (0–12) -£3,506 0.43 £12,145 -£1,240 0.43 £9,880 


vPDT monitoring frequency Y1 (0–12) -£1,965 0.43 £10,604 -£4,322 0.43 £12,961 


vPDT monitoring frequency Y2 (0–12) -£1,996 0.43 £10,635 -£4,261 0.43 £12,900 


Cost of monitoring visit (£0–1,500) -£4,345 0.43 £12,984 £9,325 0.43 -£685 


Cost of ranibizumab administration (£0–1,500) -£4,124 0.43 £12,763 £8,097 0.43 £543 


Cost of vPDT administration (£0–1,500) -£1,233 0.43 £9,872 -£14,251 0.43 £22,890 


Unit cost of ranibizumab (£0–3,000) -£6,379 0.43 £15,018 £18,062 0.43 -£9,423 


Unit cost of vPDT (£0–3,000) £4,626 0.43 £4,013 -£21,410 0.43 £30,049 


Cost of blindness (multiplier: 0.5–2) -£2,477 0.43 £11,116 -£3,298 0.43 £11,937 


Starting age (35 – 95) -£3,295 0.50 £13,201 -£1,334 0.10 £3,337 


Rate of recurrence (0–12%) -£2,285 0.43 £10,924 -£3,217 0.43 £11,856 


Baseline prevalence of bilateral disease (0–30%) -£2,511 0.43 £11,151 -£2,989 0.43 £11,649 


Probability study eye is the BSE (multiplier: 0.5–2) -£2,486 0.39 £10,271 -£3,272 0.51 £13,557 


Discount rate – costs (0–5.50%) -£3,565 0.43 £12,205 -£2,478 0.43 £11,118 


Discount rate – benefits (0–5.50%) -£2,751 0.77 £18,168 -£2,751 0.33 £9,385 


Utility curve for BSE (multiplier: 0.3–1.3) -£2,751 0.32 £9,248 -£2,751 0.62 £15,099 


Utility curve for WSE (0.05–0.60) -£2,751 0.29 £8,660 -£2,751 1.83 £39,284 


Ranibizumab TPMs – C1 (multiplier: 0.5–2) -£2,351 0.35 £9,408 -£2,968 0.47 £12,464 


Ranibizumab TPMs – C2 (multiplier: 0.5–2) -£2,351 0.35 £9,449 -£3,038 0.50 £13,075 


Ranibizumab TPMs – C3 (multiplier: 0.5–2) -£2,669 0.39 £10,414 -£2,812 0.47 £12,280 


Ranibizumab TPMs – C4 (multiplier: 0.5–2) -£2,750 0.41 £10,937 -£2,752 0.47 £12,056 


vPDT TPMs – C1 (multiplier: 0.5–2) -£3,005 0.54 £13,733 -£2,544 0.33 £9,181 


vPDT TPMs – C2 (multiplier: 0.5–2) -£2,921 0.49 £12,781 -£2,561 0.37 £9,873 


vPDT TPMs – C3 (multiplier: 0.5–2) -£2,935 0.52 £13,267 -£2,591 0.35 £9,645 


vPDT TPMs – C4 (multiplier: 0.5–2) -£3,384 0.52 £13,862 -£2,228 0.34 £9,035 


Natural progression (multiplier: 0.5–2) -£2,555 0.43 £11,199 -£3,096 0.43 £11,694 
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see erratum 


 


For most of the variables, the ranges that are applied are probably wider than those one would apply 


in reality. However, despite these wide ranges the net health benefit from ranibizumab relative to 


vPDT remains positive. This applies even when the cost of vPDT is set to zero. The exceptions to this 


are the upper values for the cost of a monitoring visit and the cost of ranibizumab, though setting 


these at £1,500 and £3,000 is of questionable relevance. The submission further notes that 


ranibizumab remains cost effective up to a monitoring cost of £1,425. Ranibizumab is also estimated 


to be cost effective up to a cost of around £1,850. 


 


It is difficult to know how to interpret the multipliers for the transition probabilities. The multiplier 


appears to be applied to all the probabilities within the TPM with the exception of those on the 


principal diagonal (i.e. to all probabilities except the probabilities of remaining in the same state). As 


this causes the probabilities of each column of the TPM to no longer sum to 100%, all the 


probabilities within each column are divided by the sum of that column to make them sum to 100%. 


 


Some elements of the model are also not explored, such as the assumed lifetime duration of benefit, 


though baseline age woul, to some extent, proxy for this. 


 


Model validation and face validity check 


The modelled BCVA of the treated eye over the first 12 months of the model can be compared with 


the results of the trial for both ranibizumab and vPDT at month 3, and for ranibizumab at month 6 and 


month 12. 


 


Table 35 Model validation against trial data 


 


Ranibizumab vPDT 


 


Model Trial Model Trial 


 


BCVA change change BCVA change change 


Baseline 55.6 


  


55.6 


  Month 3 67.6 12.0 12.5 55.0 -0.7 1.4 


Month 6 67.6 12.0 12.7 55.3 -0.4 


 Month 12 69.8 14.2 14.4 56.8 1.1 


  


There appears to be good correspondence between the model and the trial results for the ranibizumab 


arm as reported in Table 2 of the manufacturer’s response to the ERG clarification question A2, but 


there is a slight discrepancy by month 3 for the vPDT arm. The 1.1 letter gain at month 12 for the 


vPDT arm is in line with Figure 21 on page 195 of the submission. 
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The source of the discrepancy in the vPDT arm at 3 months is not known, but this should be read in 


conjunction with the section on patient level data and the transition probability matrices in section 5.3 


below. 


 


5.3 ERG cross check and critique 


The ERG has rebuilt the deterministic model structure, though without a minor error relating to the 


manufacturer model mixing quantities that have half cycle correction with quantities that do not have 


half cycle correction. Both the net costs and the net QALYs of this rebuild cross check to within 1% 


of those of the manufacturer submission. 


 


Base case results 


The base case results cross check with those of the submission. 


 


Data Inputs: Correspondence between written submission and sources cited 


Quarterly rate of worsening used for extrapolation beyond year 1 


In general, it appears that the rate of worsening increases with age. As a consequence, both the 


duration of follow up and the average age need to be considered when deciding which studies and 


relationships are most appropriate to include within the modelling. This is also in the context of the 


base case modelling a 55 year old patient. 


 


It should be noted that it is typically unclear which papers measure changes in the best corrected 


visual acuity and which measure changes in the uncorrected visual acuity. 


 


Yoshida et al compared the long term visual prognosis among 41 patients of 40 years or more with 


that among 22 patients of less than 40 years of age. Seventy seven percent had subfoveal involvement 


and 23% juxtafoveal involvement.
6
 Their main finding was that while the younger patient group did 


not have a significant worsening in their LogMAR, the older patient group did. The patient data for 


the model relates to the 41 patients of 40 years or more, among whom 47 eyes were studied. During 


the mean follow up period of 86 months among the 47 eyes studies, 8 (17%) improved by two lines or 


more, 15 (32%) were stable and 24 (51%) worsened by two lines or more. Not taking into account the 


proportion that improves will overestimate the average rate of worsening over time.  


 


While their follow up period is shorter than the mean 86 months of Yoshida et al,
6
 both Kojima et 


al
108


 and Secrétan et al
105


 have quite long follow up of 60 months. 


 


Kojima et al
108


 estimate a function for the BCVA 5 years from onset of PM from CNV, based upon: 


 a patient’s age and initial BCVA for the pooled patient population; and,  
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 a patient’s initial BCVA for the subset of patients aged over 40 years at onset.  


 


It is not clear how the manufacturer has translated this data into the 85% estimate of the proportion of 


patients who lost at least 2 lines by year 5. Given the patient numbers cited, it also appears likely that 


the pooled regression was employed rather than the regression specific to the older age group subset. 


 


Secrétan et al
105


 excluded patients of over 60 years of age, resulting in a median age of 41 years. The 


aim of the study was to compare the effectiveness of laser treatment with no treatment, with 50 eyes 


being retrospectively selected for each group. It should be noted that Secrétan et al also supply scatter 


plots of initial visual acuity against the visual acuity for 50 natural history eyes at 5 years, for 41 


natural history eyes as 8 years and for 13 natural history eyes at 10 years. Regression equations, split 


into three subgroups based upon their initial visual acuity, are also presented at 2 years, 5 years and 8 


years. The 8 year follow up retained 82% of the natural history eyes and, as a consequence, Secrétan 


et al could be a source of follow up longer than that of the mean 86 months of Yoshida et al.
6
 


However, there is no easy link from Secrétan et al to the rate of visual deterioration estimated by the 


manufacturer. 


 


Bottoni et al
107


 excluded patients over 55 years of age, resulting in a median age of 44 years. The data 


cited by the manufacturer corresponds with the paper, though it should be noted that in addition to 


58% worsening by at least two lines, 16% improved. These improvements were concentrated among 


those with juxtafoveal CNV with 4 patients out of 9 improving, compared to only 1 patient out of 22 


with subfoveal CNV improving. 


 


Hotchkiss et al
20


 recruited 81 patients with severe myopia, with 33 of these patients having CNV, and 


four of these having CNV in both eyes. Follow up information was obtained for 23 patients and 27 of 


these eyes, with an average follow up of 25.5 months. This does not appear to cross check with the 


data used by the manufacturer. The ERG has not been able to derive the likelihood of worsening by 


two lines that the manufacturer estimates from Hotchkiss et al. 


 


Hampton et al
104


 recruited 42 patients, with around 18% being under 30 years, 50% being 30 to 55 


years and 32% being older than 55 years. In contrast to the other papers, in Table 6 and in the text, 


Hampton notes that “there was no statistically significant difference related to the length of follow up 


confirming that acuity is stable after initial loss”. Whether this result carries over to the older aged 


subgroup is not known. The ERG has not been able to derive the likelihood of worsening by two lines 


that the manufacturer estimates from Hampton et al. Similarly, the ERG has not been able to derive 


the likelihood of worsening by two lines that the manufacturer cites from Tabandeh et al.
106


 


 







79 


In the light of the above, Yoshida et al
6
 and Kojima et al


108
 appear to be reasonable sources based 


upon the patient ages. Secrétan et al
105


 also appears to be a reasonable source, even though the 


exclusion of those over 60 years of age may be a concern. 


 


The methods used to derive the estimates from Kojima et al
108


 and Secrétan et al
105


 are, however, not 


clear. Any estimates drawn from Kojima et al should also be specific to the older patient subgroup, 


but this may not be the case for the estimate of the manufacturer. 


 


HRQoL data 


The HRQoL values drawn from Czoski-Murray et al
4
 for the modelling cross check with those of the 


rapid review of ranibizumab for diabetic macular oedema. It should be noted that the function of 


Czoski-Murray et al adjusts for age, and that the baseline age for the current modelling is 55 years 


compared to the 65 years of the rapid review of ranibizumab for diabetic macular oedema. This age 


effect has minimal impact upon the slope of the curve, but shifts it upwards by around 0.01.  


 


For the sensitivity analysis that draws values from Brown et al
5
 there may be some discrepancies. The 


ERG has not been able to source the manufacturer HRQoL values for Brown et al. Brown et al 


subdivided the BSEs into 12 BCVA groups, with TTO suggesting the HRQoL values presented in 


Table 36. 


 


Table 36 HRQoL by BCVA in BSE: Brown et al 1999  


BCVA in BSE ETDRS* n TTO 


20/20 100 32 0.920 


20/25 80 50 0.870 


20/30 75 44 0.840 


20/40 70 54 0.800 


20/50 65 31 0.770 


20/70  40 0.740 


20/100 50 18 0.670 


20/200 35 16 0.660 


20/300 25 13 0.630 


BCVA in BSE ETDRS* n TTO 


20/400 20 9 0.540 


≤20/800 (CF) 5 12 0.520 


≤20/1600 (HM/NLP)  6 0.350 


*Some ETDRS letters are approximate; e.g. 25 letters is 20/320 
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It appears that the BCVAs stated in Brown et al
5
 form the upper bound of the range and extend down 


to the upper bound of the next best range. The ERG has assumed that there is not an exact mapping 


between the categories and for both HS01 and HS02, though a value of 0.920 could be used for both. 


Similarly, given that patients move into blindness within the modelling the most appropriate value for 


HS08 might be 0.540. 


 


Table 37 HRQoL by BSE: TTO Czoski-Murray and, Brown 1999 


   Manufacturer values ERG values 


State ETDRS Snellen Czoski-M Brown 99 Czoski-M Brown 99 


HS01 86-100 >20/20 0.850 0.920 0.860 0.920 


HS02 76-85 >20/32 to ≤20/20 0.758 0.880 0.768 0.920 


HS03 66-75 >20/50 to ≤20/32 0.685 0.770 0.695 0.840 


HS04 56-65 >20/80 to ≤20/50 0.611 0.755 0.621 0.770 


HS05 46-55 >20/125 to ≤20/80 0.537 0.670 0.547 0.740 


HS06 36-45 >20/200 to ≤20/125 0.464 0.665 0.474 0.670 


HS07 26-35 >20/320 to ≤20/200 0.390 0.645 0.400 0.660 


HS08 0-25 ≤20/320 0.353 0.510 0.363 0.540 


 


The costs of blindness 


The annual cost of blindness is given as £17,245 referencing the ERG STA report for dexamethasone 


for retinal vein occlusion by Shyangdan et al.
109


 The main elements within Shyangdan et al were the 


cost of residential care at an annual cost of £16,999 and the cost of community care at an annual cost 


of £6,708. The manufacturer estimates these as £51,090 and £10,006 respectively. The manufacturer 


also estimates a somewhat higher annual cost of depression: £2,291 compared to £500. 


 


Shyangdan et al
109


 drew a weekly cost for private residential care of £467 from the 2009 PSSRU unit 


costs of health and social care. This £467 was the residential care home fees, but excluded the other 


NHS and PSS costs and the personal living expenses within the PSSRU costing. The weekly £467 is 


equivalent to an annual £24,284, which was further qualified by 30% being privately funded as drawn 


from the Colquitt et al,
110


 so resulting in an average annual cost to the NHS and PSS of £16,999. 


Shyangdan et al
109


 noted that the £16,999 corresponded reasonably closely with the original Colquitt 


et al
110


 reference of £15,750 in 2009 prices (£13,577 in 2005 prices). Including the other NHS and 


PSS costs and 70% of the personal living expenses within the PSSRU costing would increase it from 


£16,999 to £18,716. 


 


The manufacturer drew a weekly cost for health authority residential care for older people of £983 


from the 2011 PSSRU unit costs of health and social care, excluding the personal living expenses 
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within the PSSRU costings. This is equivalent to an annual cost of £51,090 and has not been qualified 


for the 30% being privately funded, which would reduce the £51,090 to £35,763. 


 


The 2011 PSSRU unit costs of health and social care also list a weekly cost of £497 for private sector 


residential care for older people. This would suggest an annual cost of £25,844 which comes down to 


£18,091 when adjusting for the 30% who are privately funded. It appears that the vast majority of 


residential care is now provided by the private sector. The original Meads et al study
111


 upon which 


Colquitt et al is based also used the PSSRU the cost of private residential care for elderly people. 


 


It appears that Shyangdan et al
109


 indexed the cost of community care by the HCHS to arrive at their 


estimate. However, as the manufacturer notes, the 2011 PSSRU unit costs of health and social care 


suggests a typical care home package of 12.4 hours per week. Given the items preceding this in the 


table of section 11.6 of the 2011 PSSRU unit costs of health and social care, the ERG interprets this as 


the amount worked rather than the amount of face to face contact, with face to face contact costing an 


additional 25%. There is some confusion within the table of section 11.6, but calculating an average 


cost per hour appears to be based upon an “average” working day of 7.86 hours. This is split between 


6.6 hours during the weekday, 0.16 hours during the weekday evening, 0.55 hours on Saturday and 


0.55 hours on Sunday at hourly costs of £18, £22, £27 and £36 respectively, yielding an average 


hourly cost of £20. For the typical care home package of 12.4 hours per week this amounts to £247, or 


£12,877 per year. 


 


Meads et al
111


 base their estimate upon the 2000 PSSRU unit costs of health and social care. 


Unfortunately, this is not available electronically, the earliest electronic copy that is available being 


the 2001 PSSRU unit costs of health and social care. This gave a somewhat shorter typical homecare 


package of only 5 hours per week and appears likely to be the main source of the difference between 


Shyangdan et al
109


 and the manufacturer’s submission. 


 


The manufacturer estimates a cost for depression of £2,291 from McCrone et al,
112


 this being a £2000 


2006 cost inflated to 2011 using the HCHS index. McCrone et al was a substantial Kings Fund study 


of the costs of mental health care in England. The cost used is specific to depression. Within Meads et 


al,
111


 the cost of depression was drawn from Knapp et al,
113


 a study among people with affective 


disorders who had been recently discharged from a long stay psychiatric hospital in the UK. The 


sample was small (n=28) with average age of 62 years, and Meads et al
111


 recognised that it would not 


closely mirror the population suffering visual loss in AMD. Given this, the estimate from McCrone et 


al
112


 seems to be preferable. Note that around 10% of the total cost was for residential care. This 


should perhaps be excluded in order to avoid double counting, suggesting a slightly lower annual 


average cost of £2,062. 
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Applying the annual costs of £18,091 for residential care, £12,877 for community care and £2,062 for 


depression results in the estimates reported in Table 38. 


 


Table 38 Revised costs of blindness 


 


% 


 


Manufacturer ERG 


 


 


Original Revised 


Residential care 30.0% £51,090 £35,763* £18,091 


Community care 6.0% £10,006 £10,006 £12,877 


Depression 38.6% £2,291 £2,291 £2,062 


Hip replacement 5.0% £6,617 £6,617 £6,617 


Low vision aids 33.0% £167 £167 £167 


Low vision rehabilitation 11.0% £426 £426 £426 


Blind registration 94.5% £86 £86 £86 


Initial cost   £81 £81 £81 


Subsequent annual cost   £17,245 £12,647 £7,429 


* revised to take into account 30% privately funded 


 


Note that in the above the ERG has not cross checked the other elements as these either contribute 


relatively little to the total cost or are broadly in line with the estimates within Shyangdan et al.
109


 


 


Blindness mortality multipliers 


The visual impairment mortality multipliers as applied within the model increase the net gains from 


ranibizumab from 0.354 QALYs to the 0.432 QALYs of the base case, a 22% increase. Given the 


base case annual cost of blindness of £17,326 the visual impairment mortality multipliers as applied 


within the model also increase the costs offset from the costs of blindness. However, the increase is 


only by £62 or around 11% of blindness cost offsets or 2% of the overall cost saving estimated from 


ranibizumab in the base case. The more muted impact upon the costs of blindness may be due to the 


visual impairment mortality multipliers of the model being applied to states other than blindness, 


coupled with the less effective arm having a higher mortality rate which may tend to reduce its total 


costs. 


 


The manufacturer notes that the STA of dexamethasone for retinal vein occlusion also applied a 


mortality multiplier, as did the MTA of ranibizumab and pegaptanib for the treatment of age-related 


macular degeneration.  


 The dexamethasone STA applied the 1.54 mortality multiplier for severe visual impairment of 


Christ et al
114


, but it did not apply the 1.23 mortality multiplier for some visual impairment.  
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 The macular degeneration MTA appears to have applied a 1.50 mortality multiplier for visual 


impairment of worse than 6/60. It appears this was by assumption, the assumption being 


drawn from the manufacturer submission for ranibizumab. 


 


The manufacturer modelling for the STA of ranibizumab for macular oedema secondary to retinal 


vein occlusion also drew visual impairment mortality multipliers from Christ et al,
114


 apparently 


applying the same mortality multipliers as are applied for the BSE within the current submission. The 


manufacturer modelling for the STA of ranibizumab for diabetic macular oedema does not appear to 


include any visual impairment mortality multipliers. 


 


Christ et al
114


 is a study of a sample of adult respondents to the US National Health Interview Survey 


(NHIS). The paper is not clear about the number of respondents who had their data analysed. It notes 


that the NHIS includes a sample of 135,581 respondents. But it goes on to note that the sample 


analysed comprised those who provided sufficient data to enable linkage between the NHIS and the 


National Death Index and who were among the sixth of NHIS respondents selected to complete the 


visual impairment module. 


 


Severe visual impairment was defined as respondent reported blindness in both eyes. Legal blindness 


in the US is also defined as a BCVA of 20/200 or less in the better eye; i.e. the BSE being in HS07 or 


HS08.  


 


Some visual impairment was defined across a range of scenarios, though again the text is slightly 


ambiguous about this: 


 Respondent reported visual impairment in both eyes, with one in blindness and one with 


visual impairment. 


 Respondent reported visual impairment in one eye only, with the other eye having good 


vision or not being mentioned. 


There may be some ambiguity in the definition of visual impairment in the US, but a BCVA of less 


than 20/60 appears the most reasonable definition for current purposes. Based upon the midpoint of 


the health states’ BCVAs would seem to require the eye under consideration to be in HS04 or worse. 


 


Two models are fitted by Christ et al
114


: a Cox proportional hazards model and a structured event 


equation model (SEM). The SEM not only takes into account the impact of vision, but also 


respondents’ self-reported health and disability, the latter being measured as a latent variable with the 


indicators of bed days during the past fortnight and reduced activity days during the past fortnight. 
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Superseded –  


see erratum 


 


Adjusted for covariates, the direct effects modelling gave hazard ratios of 1.28 for severe visual 


impairment and 1.13 for some visual impairment. Inclusion of the indirect effects gave hazard ratios 


of 1.54 for severe visual impairment and 1.23 for some visual impairment. The manufacturer applies 


the 1.54 and 1.23 from the model that incorporates indirect effects.  


 


The number of non-ocular health comorbidities was included as a covariate within the modelling, 


defined as none, one or more than one. Whether this is sufficient to take into account the range of 


comorbidities is questionable. For instance, diabetics will tend to have a worse BCVA than the 


national average and will also tend to have a higher mortality. However, it is likely that for these 


patients it is the diabetes that is causing the raised mortality rather than any direct vision related 


mortality effect. 


 


The discussion section of Christ et al
114


 also notes that running the model for the subset of 


respondents with data on smoking status reduced the hazard ratio of 1.54 for severe visual impairment 


to 1.48 and reduced the hazard ratio of 1.23 for some visual impairment to 1.16. It is unclear why 


Christ et al do not prefer these estimates to the estimates that do not control for smoking. 


 


Given the definitions for severe visual impairment and some visual impairment of Christ et al
114


 and 


assuming that the SEM model is the most appropriate, it could be argued that an alternative set of 


mortality multipliers could be applied, as shown in Table 39. 


 


Table 39 Christ et al mortality hazard ratios by BCVA: model and alternative  


interpretation 


 


Model 1
st
 alternative 2


nd
 alternative 3


rd
 alternative 


 


BSE BSE BSE WSE BSE WSE BSE WSE 


HS01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 


HS02 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 


HS03 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 


HS04 1.00 1.00 1.00 1.00 1.00 1.23 1.00 1.00 


HS05 1.23 1.00 1.00 1.00 1.00 1.23 1.00 1.00 


HS06 1.23 1.00 1.00 1.00 1.00 1.23 1.00 1.00 


HS07 1.54 1.54 1.54 1.23 1.54 1.23 1.54 1.00 


HS08 1.54 1.54 1.54 1.23 1.54 1.23 1.54 1.00 


 


Applying the 1
st
 alternative interpretation of the results of Christ et al


114
 as above increases the gain 


from ranibizumab from the 0.432 QALYs of the base case to 0.400 QALYs. However, it causes the 


net cost savings to rise slightly from £2,751 to £2,765, presumably for the reasons already alluded to 
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above. Nevertheless, a literal reading of Christ et al
114


 might argue for the 2
nd


 alternative 


interpretation. This increases the gain from ranibizumab from the 0.432 QALYs of the base case to 


0.511 QALYs and also causes the net cost savings to fall slightly from £2,751 to £2,710. 


 


Christ et al
114


 note the potential for misclassification in respondents’ reported visual impairment. It is 


also unclear whether some visual impairment related to best corrected vision or uncorrected vision. 


Given these uncertainties, this might further argue for the 3
rd


 alternative interpretation, as used in 


previous models submitted to NICE. Applying only the 1.54 mortality multiplier for the BSE and 


assuming no mortality multiplier for the WSE, reduces the gain from ranibizumab from the 0.432 


QALYs of the base case to 0.369 QALYs. Further restricting the mortality multiplier to 1.48, to 


control for the effects of smoking, reduces the gain to 0.368 QALYs. 


 


Data Inputs: Correspondence between written submission and electronic model 


Transition probability matrices and patient level data 


The patient numbers supplied in response to the ERG clarification question B6 appear to imply 


different transition probability matrices (TPMs) than those of the electronic model. This mainly 


applies to the patient numbers and TPMs in the ranibizumab arm, as outlined in greater detail in 


Appendix 3 of this report. 


 


The impact upon the model of using the TPMs that seem to be implied by the patient numbers 


supplied in response to the ERG clarification question B6, this can first be assessed using the short 


term model outputs validation data. 


 


Table 40 Alternative data sources for model TPMs for ranibizumab 


 


Original model Patient numbers Trial 


 


BCVA change BCVA change change 


Baseline 55.6  55.6  


 Month 3 67.6 12.0 68.1 12.5 12.5 


Month 6 67.6 12.0 68.2 12.6 12.7 


Month 12 69.8 14.2 70.2 14.6 14.4 


 


Results are perhaps more in line with the trial for month 3 and month 6 when the patient numbers 


supplied in response to the ERG clarification question B6 are used. However, this then moves into a 


slight over prediction of the change from baseline for ranibizumab, compared to the original model 


which results in a similar slight under prediction. 
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Applying the TPMs that appear to be implied by the patient numbers provided in response to the ERG 


clarification question B6 suggests slightly larger QALY gains from ranibizumab of perhaps around 


0.46 QALYs and slightly larger cost savings of around £3,141 due to larger savings in the costs of 


blindness compared to the base case. 


 


As a consequence, there is a lack of clarity around what patient data set has been used to calculate the 


transition probabilities of the base case.  


 


ERG commentary on model structure, assumptions and data inputs 


Novartis phase III trial and VIP trial data 


A key assumption underlying the modelling is that it is appropriate to bolt months 3 to 12 of the vPDT 


arm of the VIP trial
3
 onto months 0 to 3 of the vPDT arm of the Novartis phase III trial.  


 


Table 41 Proportions of patients with subfoveal, juxtafoveal and extrafoveal lesions  


 


Novartis phase III trial VIP trial 


 


Ranibizumab vPDT vPDT placebo 


Subfoveal 70% 69% 62% 69% 


Probably subfoveal 


  


19% 18% 


Juxtafoveal 21% 29% 


  Extrafoveal 3% 2% 


  


 


Novartis phase III trial VIP trial 


 


Ranibizumab vPDT vPDT placebo 


Not subfoveal 


  


14% 8% 


Total juxta, extra and not subfoveal 24% 31% 14% 8% 


No CNV/cannot grade ** ** 6% 5% 


Not applicable ** ** .. .. 


Missing ** ** .. .. 


 


For months 3 to 12 of the modelling, the ranibizumab arm of the Novartis phase III trial with a total of 


juxtafoveal, extrafoveal and not subfoveal of 24% is being compared with a total of only 14% in the 


vPDT arm of the VIP trial.  


 


As observed, for example, in Bottoni et al,
107


 juxtafoveal CNV has a better functional prognosis than 


subfoveal CNV. Of 9 eyes with juxtafoveal CNV, 7 had a final visual acuity of ≥ 20/40 after a median 


follow up of 4 years. Of 22 eyes with subfoveal CNV only 2 had a final visual acuity of ≥ 20/40 with 


a median of 20/100 after a median follow up of only 2.5 years. 
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Superseded –  


see erratum 


 


Given the worse prognosis for patients with subfoveal CNV, the analysis may be biased in favour of 


ranibizumab. It is impossible for the ERG to quantify the degree of such a bias. A possible approach, 


given the manufacturer’s access to patient level data from both trials, would be the use of data from 


the subfoveal subgroup only. This would, however, further reduce the relatively low patient numbers 


for vPDT derived from the Novartis phase III trial for months 0 to 3 (from 56 patients to 38 patients). 


An alternative approach might be to replicate non-subfoveal patients in the vPDT data in order to 


arrive at the same balance between subfoveal and non-subfoveal CNV as in the ranibizumab data. 


 


Ranibizumab dosing 


The base case draws ranibizumab dosing data for year 1 from the Novartis phase III trial, suggesting 


3.5 doses. Expert opinion is then used to derive estimates of only one additional dose in year 2, and 


none thereafter. 


 


Franqueira et al
92


 report the results of a three-year retrospective, non-randomised study of 40 eyes of 


39 patients with pathological myopic CNV. Fifteen eyes had previous photodynamic therapy, while 


the remainders were naïve to treatment. The mean number of injections was 4.1 in year 1, 2.4 in year 


2 and 1.1 in year 3. In year 3, 53% of eyes had no requirement for further treatment. 25% of patients 


gained at least 3 lines at 12 months, 30% at 42 months and 35% at 36 months. The 25% of patients 


gaining at least 3 lines at 12 months is somewhat less than the *** of the Novartis phase III trial, 


which might have implications for the dosing frequencies reported by Franqueira et al.
92


 Nevertheless, 


the 4.1 injections and 3.5 injections for year 1 are broadly in line, and suggest that the assumption of 


only 1 injection being required in year 2 and none in year 3 may be optimistic. A crude adjustment of 


the Franqueira et al data by 3.5/4.1 could be seen as suggesting 1.7 injections in year 2 and 0.8 


injections in year 3.
92


 This would bring the number of ranibizumab treatments in year 2 into line with 


the number of vPDT treatments. 


 


Treatment and monitoring visits 


No justification has been offered for the apparent assumption that monitoring visits can double as 


treatment visits for ranibizumab but not for vPDT. It may be argued that some patients may receive 


one stop treatment and other patients two stop treatment, with the proportions differing between 


ranibizumab and vPDT. However, the base case assumption is the most extreme that can be made and 


is to the benefit of ranibizumab. 


 


In the absence of any consideration of the proportions receiving one stop and two stop treatment, it 


seems most reasonable to assume either that monitoring visits can double as treatment visits for both 


arms or that monitoring visits cannot double as treatment visits for both arms. 
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Calculation of quarterly rate of worsening for extrapolation 


As acknowledged in the manufacturer’s response to the ERG clarification question B17, there is an 


error in the calculation of the quarterly rate of worsening used for extrapolating beyond the first year. 


Correcting this reduces the net gain of the base case from 0.432 QALYs to 0.358 QALYs (a reduction 


of 17%). However, the cost saving that is modelled increases from £2,751 to £3,805. 


 


This correction increases the importance of the rate of visual worsening. Applying the manufacturer 


weighted average across all seven papers rather than selecting only the results of the Yoshida et al
6
 


study resulted in a net gain of 0.426 QALYs and a net saving of £3,330. With the correction the net 


gain falls to only 0.186 QALYs, a reduction of 56%. The cost saving also falls from £3,330 to £2,806 


which is roughly in line with the £2,751 of the original base case. 


 


It worth noting that the papers, such as Yoshida et al
6
, report the proportion of patients worsening by 


two lines or more during follow up. The manufacturer calculation, in effect, assumes an exponential 


survival curve to estimate the proportion of those that worsen each month. However, this may over-


estimate the monthly rate of worsening since the estimate is, in effect, compounded for those 


modelled as worsening relatively early. In other words, the exponential rate is, in a sense, re-applied 


each month among all patients including those who have already been modelled as worsening by two 


lines. The effect of this will be counterbalanced, to some extent, by the data from Yoshida et al 


relating to a loss of at least two lines. 


 


HRQoL data sourced from the literature 


Czoski-Murray et al
4
 explored the feasibility of using contact lenses to simulate the severity of three 


different BCVAs of AMD: LogMARs of 0.6 from Lens1, 1.0 from Lens2 and 1.4 from Lens3. 108 


respondents were recruited to the study: 107 had a BSE BCVA of LogMAR≤30 (≥20/40) and 104 


wore all three sets of contact lenses. HRQoL was measured using TTO, with this being anchored at 


full health and immediate death. Given patient characteristics this enabled the mean HRQoL to be 


estimated over four ranges of BCVA in the BSE as shown in Table 42.  


 


Table 42 Czoski-Murray HRQoL values 


 


Lens1 Lens2 Lens3 Overall 


LogMAR n HRQoL n HRQoL n HRQoL n HRQoL 


≤0.3 18 0.778 23 0.649 0 


 


41 0.706 


0.31-0.60 40 0.731 40 0.649 9 0.603 89 0.681 


0.61-1.30 46 0.653 41 0.486 38 0.366 125 0.511 


≥1.31 0 


 


0 


 


56 0.314 56 0.314 


Total 104 0.705 104 0.585 103 0.358 311 0.550 
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This resulted in two regression equations, one controlling for age and the other not. These were also 


compared with similar regression equations derived from a patient survey among AMD patients 


undertaken by Espallargues et al,
115


 whose colleagues included Czoski-Murray. Espallargues 


measured TTO, HU13 and EQ-5D among 209 UK AMD patients and related these to the VA of the 


BSE. Valuation of the EQ-5D data was based upon the UK social tariff, while valuation of the HU13 


index was apparently based upon the VAS and standard gamble conducted among a sample of the 


Canadian public. Note that the regression models reported below are only reported in Czoski-Murray.
4
 


 


Table 43 Czoski-Murray HRQoL models 


 


Lens study Survey of AMD patients 


Method TTO TTO HUI3 EQ-5D 


Models coef s.e. coef s.e. coef s.e. coef s.e. 


Not controlling for Age 


          Constant 0.828 0.039 0.753 0.038 0.479 0.033 0.745 0.027 


  VA LogMAR -0.359 0.045 -0.087 0.031 -0.140 0.027 -0.027 0.023 


  Adjusted R
2
 0.171 


 


0.032 


 


0.110 


 


0.002 


  


 


Lens study Survey of AMD patients 


Method TTO TTO HUI3 EQ-5D 


Models coef s.e. coef s.e. coef s.e. coef s.e. 


Controlling for Age 


          Constant 0.860 0.068 1.737 0.217 1.078 0.198 0.753 0.164 


  VA LogMAR -0.368 0.046 -0.036 0.032 -0.109 0.028 -0.027 0.024 


  Age -0.001 0.002 -0.013 0.013 -0.008 0.003 0.000 0.002 


  Adjusted R
2
 0.172 


 


0.121 


 


0.147 


 


0.003 


  


Czoski-Murray
4
 noted that the coefficient from TTO values obtained from the lenses study within the 


model not correcting for age was “over four times the size of the patients’ own TTO coefficients and 


13 times the coefficient for the EQ-5D” and that controlling for age “increased the differences 


between the coefficients on the VA for the TTO values”. They further argued that “By comparing our 


sample with a patient sample, we have drawn attention to the potential use of a simulation method; 


however, the nature of the sample and the problems encountered with the lenses themselves makes 


any true comparison impossible at this stage”, and that “Our sample was considerable younger than 


the patient study and therefore comorbidities in the older population may be an issue”. They 


concluded that “Further validation work comparing or combining vignettes and contact lens 


simulation methods may make it possible to use this method in the future to obtain general population 


values for an important health condition”. 
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Brown et al
5
 employed Time Trade Off (TTO) and Standard Gamble (SG) to assess the HRQoL 


among 325 US patients with impaired vision of at least 20/40 in at least one eye. This enabled Brown 


et al to split the sample by the BCVA of their BSE into a reasonably fine gradation while retaining 


reasonable patient numbers within each gradation for the estimation of the mean value, as has been 


previously outlined in Table 36. 


 


Neither Czoski-Murray or Brown are entirely in line with the NICE TAPs methods. Brown has the 


advantage of using patient level data measured over a wide range of BCVAs. There may be some 


concerns that the relatively brief period of time Czoski-Murray respondents spent being visually 


impaired, and the limited number of tasks they were required to complete during this time, may not 


fully reflect the experience of severe visual impairment and possible acclimatisation to it over the 


longer term. 


 


Novartis phase III trial EQ-5D data 


The Novartis phase III trial collected EQ-5D data. The pooled HRQoL values using the UK social 


tariff are supplied by the manufacturer in response to the ERG clarification questions B12 and B13. 


The response to B12 gives the EQ-5D values split by arm and time point (Table 44).  


 


Table 44 Mean EQ-5D split by arm and time point 


 


Month 0 Month 3 Month 6 Month 12 


Ranibizumab 


  mean 0.811 0.856 0.828 0.855 


  s.e. 0.019 0.014 0.020 0.017 


  ∆ baseline .. 0.045 0.017 0.044 


vPDT 


  mean 0.832 0.831 0.855 0.862 


  s.e. 0.027 0.027 0.027 0.022 


  ∆ baseline .. -0.001 0.023 0.029 


 


The response to B13 gives the EQ-5D values pooled across arms and time points but split by BCVA 


(Table 45). 
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Table 45 Mean EQ-5D split by BCVA 


 


 


BSE BCVA 


 


 


HS01 HS02 HS03 HS04 HS05 HS06 HS07 


W
S


E
 B


C
V


A
 


HS01 0.987 


      HS02 0.933 0.885 


     HS03 0.947 0.885 0.853 


    HS04 0.915 0.829 0.840 0.788 


   HS05 0.932 0.833 0.782 0.654 0.750 


  HS06 0.627 0.871 0.841 0.814 0.708 0.843 


 HS07 0.585 0.808 0.813 0.661 0.702 0.792 0.938 


HS08 0.544 0.887 0.801 0.821 0.543 0.690 0.673 


 


Trial EQ-5D data: WSE impacts 


Coupling the above values with their standard errors, and assuming symmetric confidence intervals in 


the absence of other information, the impact of changes in the BCVA of the WSE can be graphed 


separately for patients whose BSE is in HS01, HS02, HS03 and HS04 (Figure 5). The values for those 


whose BSE is in HS05, HS06 and HS07 are not presented graphically mainly due to the relatively 


small number of patients underlying many of the values. 


 


Figure 5 Mean EQ-5D and confidence intervals split by BCVA: WSE plots 
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What is immediately striking in Figure 5 is the lack of any obvious relationship between HRQoL and 


the BCVA in the WSE. 
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This is also broadly in line with Brown et al
5
 of whose 325 patients with impaired vision of at least 


20/40 in at least one eye there were 78 patients with good vision of 20/20 to 20/25 in one eye. These 


patients were subdivided by the BCVA in the fellow eye into 5 groups with TTO and SG being 


applied to them (Table 46). 


 


Table 46 HRQoL by BCVA in WSE among patients with good vision in BSE: Brown et al  


1999  


BCVA in WSE n TTO SG 


20/40-20/50 18 0.860 0.930 


20/70-20/100 12 0.900 0.960 


20/200-20/400 13 0.950 0.940 


≤ 20/800 (CF) 28 0.880 0.920 


≤ 20/1600 (HM/NLP) 7 0.810 0.950 


CF: Counting fingers 


HM: Detecting hand movement 


NLP: No light perception 


 


No obvious pattern was observed between changes in the BCVA of the WSE and the average HRQoL 


measured by TTO or standard gamble. 


 


Trial EQ-5D data: BSE impacts 


Similarly, the impact of changes in the BCVA of the BSE upon HRQoL, can be presented separately 


for those patients whose WSE is in HS01, HS02, HS03, HS04, HS05 and HS06. These can also  be 


presented graphically alongside the ERG Czoski-Murray et al BSE HRQoL curve
4
 and the ERG 


Brown  BSE HRQoL curve.
5
 


 


Figure 6 Mean EQ-5D intervals split by BCVA: BSE plots 
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Given the previous exploration of the impact of changes in the BCVA of the WSE, the curves in 


Figure 6 largely overlap one another (i.e. there is not a clear vertical separation between the curves as 


the BCVA WSE of the fellow eye worsens). 


 


It is not clear whether the curves more closely follow the Czoski-Murray et al curve or the Brown et al 


curve. A casual visual inspection might suggest that the BSE EQ-5D curve for patients whose fellow 


WSE is in HS05 more closely follows the Czoski-Murray et al curve, while the remainder of the BSE 


EQ-5D curves more closely follow the Brown et al curve. 


 


HRQoL WSE in the model 


A change in the BCVA of the WSE from HS01 to HS08 is assumed to result in a 0.100 worsening in 


HRQoL. The Czoski-Murray et al
4
 HRQoL function of the BSE ranges from 0.850 for HS01 to 0.353 


for HS08, a span of 0.497.  


 


In other words, for the base case the manufacturer assumes that a change in the BCVA of the WSE 


has approximately 20% of the HRQoL impact of the same change in the BCVA of the BSE. 


 


For the sensitivity analysis using the Brown et al
5
 HRQoL functions, the manufacturer assumes that a 


change in the BCVA of the WSE has approximately 25% of the HRQoL impact of the same change in 


the BCVA of the BSE. A number of NICE assessments have, at the suggestion of the assessment 


committee, assumed that a change in the BCVA of the WSE has 30% of the HRQoL impact of the 


same change in the BCVA of the BSE. However, these percentages also need to be read in 


conjunction with the previous section examining the impact of changes in the BCVA of the WSE 


upon EQ-5D HRQoL values.  


 


Adverse event quality of life impacts 


It appears that the average per patient quality of life impacts have been divided by the cohort size, so 


further reducing them by a factor of 1,000. This has minimal impact upon the model outputs. 


 


Cross-over, quality of life and the costs of blindness 


The model combines the proportions having their BSE affected with the quality of life values 


associated with the BSE and the quality of life values associated with the WSE to arrive at a weighted 


average. 
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For the calculation of the QALYs associated with each health state, the simple weighted averages can 


be presented as below
c
. 


 


Table 47 QoL  weighted average of BSE and WSE 


  HRQoL 


State % BSE BSE WSE  Weighted 


HS01 *** 0.850 0.850 ***** 


HS02 *** 0.758 0.836 ***** 


HS03 *** 0.685 0.821 ***** 


HS04 *** 0.611 0.807 ***** 


HS05 *** 0.537 0.793 ***** 


HS06 *** 0.464 0.779 ***** 


HS07 *** 0.390 0.764 ***** 


HS08 ** 0.353 0.750 ***** 


 


With regard to Table 47, it is important to understand the underlying logic of a move between the 


health states. In moving from, say, HS02 to HS03 there are *** of WSE patients who are assumed to 


remain as WSE patients and so go from a quality of life of 0.836 to a quality of life of 0.821. There 


are **** of BSE patients who are assumed to remain as BSE patients and so go from a quality of life 


of 0.758 to a quality of life of 0.685. But there are **** of BSE patients who are assumed to cross-


over to be WSE patients and so have their quality of life go from 0.758 to 0.821 ( i.e. to experience an 


improvement in their quality of life in spite of the worsening of the BCVA of their treated eye). 


 


The results of this are that despite the move from HS02 to HS03 being associated with a QoL loss of 


0.758 – 0.685 = -0.073 for BSE patients and a QoL loss of 0.836 – 0.821 = -0.014 for WSE patients, 


the weighted QoL loss is only ******************. Due to the cross-over effect, the weighted QoL 


loss is less than even the QoL loss for WSE patients. This is most clearly seen in the move from HS07 


to HS08 which is actually associated with a QoL gain within the modelling. 


 


For the costs of blindness, similar considerations will apply to the proportion of patients that should 


be modelled as crossing over from having their BSE treated to it becoming their WSE when it falls 


into blindness. For those whose treated eye was originally their BSE, some will be modelled as having 


this eye fall into HS07 or HS08. Suppose this occurs from HS06. The *** in HS06 whose treated eye 


is their BSE falls to only *** in HS07. In other words, an absolute ** more patients are modelled as 


having their treated eye cross-over from being their BSE to be their WSE and as a consequence to not 


                                                      
c
 The impact of this can be explored by setting columns X:AE in the Calculations worksheet equal to zero, then 


each column equal to one in isolation and examining the Tx_QALYs worksheet. 
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incur the costs of blindness. For those moving from HS06 to HS07 whose BSE was treated, this cross-


over to the WSE amounts to *************** 


 


**********************************************************************************


**********************************************************************************


*************************************************
d
. 


 


In the light of the above, the current economic model might be best seen as a model of the BSE or as a 


model of the WSE with an additional assumption of no cross-over
e
.  


 


Cross-over should, however, not be considered. So far, most STAs modelling has only considered 


single eye modelling and therefore the above errors have not occurred. Previous STAs have also 


implicitly assumed that there is no cross-over and that if the treated eye is at baseline the BSE (WSE), 


it remains the BSE (WSE) throughout the period of the modelling. The effect of correctly 


incorporating cross-over upon net QALYs is difficult to predict, but the effect upon net costs seems 


likely to be to reduce them due to a smaller net costs of blindness. 


 


The likelihood of cross-over is difficult to assess, but can be speculatively assessed by examining the 


difference in the number of health states between the BCVA of the BSE and the BCVA of the WSE at 


baseline. This can be done for the two subgroups of those who had their WSE treated at baseline and 


those who had their BSE treated at baseline.  


 


The likelihood of cross-over for those who had their WSE treated at baseline can be assessed by 


examining the proportions of patient gaining a sufficient number of letters within the ranibizumab arm 


of the Novartis phase III trial and the vPDT arm of the VIP trial at 12 months. 


                                                      
d
 **************************************************************************************** 


****************************************************************************************** 


********Again, the impact of this can be explored by setting columns X:AE in the Calculations worksheet 


equal to zero, then either column AD or column AF equal to one and examining the Tx_Costs worksheet. 
e 
Implemented by either setting cells D24:D31 of the Inputs_(2) worksheet to all be 100% or to all be 0%. 







96 


Table 48 Differences in baseline BCVAs of BSE and WSE: WSE treated at baseline 


 


BCVA BSE superiority over BCVA WSE at baseline 


 


Same +1 HS +2 HS +3HS +4 HS +5 HS +6 HS 


WSE treated 8.4% 29.0% 26.2% 23.8% 7.9% 3.7% 0.9% 


 12 months letters gained required for cross-over 


Minimum letters gained 10 20 30 40 50 60 70 


RANI phase III trial
f
 ***** ***** **** **** **** **** **** 


vPDT VIP trial
g
 ***** **** **** **** **** **** **** 


 


The above may suggest that cross-over from the treated eye being the WSE to becoming the BSE may 


be more likely among those treated with ranibizumab than among those treated with vPDT. 


 


Table 49 Differences in baseline BCVAs of BSE and WSE: BSE treated at baseline 


 


BCVA BSE superiority over BCVA WSE at baseline 


 


Same +1 HS +2 HS +3HS +4 HS +5 HS +6 HS 


BSE treated 19.0% 31.7% 19.0% 15.9% 9.5% 4.8% 0.0% 


 12 months letters lost required for cross-over 


Minimum letters lost 10 20 30 40 50 60 70 


RANI phase III trial n.a. n.a. n.a. n.a. n.a. n.a. n.a. 


vPDT VIP trial
h
 ***** **** **** n.a. n.a. n.a. n.a. 


 


Unfortunately, the manufacturer’s response to the ERG clarification question A6 provided the data in 


a format different from that of the manufacturer’s response to the ERG clarification question A5. 


Apparently this was due to some confusion when the manufacturer sought further clarification from 


the ERG about the desired format. Subsequent to the manufacturer response, the ERG highlighted this 


to NICE, and asked if it would be possible to request the data for the ERG clarification question A6 in 


the same format as the ERG clarification question A5. NICE declined to do this on grounds of it being 


outwith normal process. As a consequence, it was not possible to assess the relative likelihood of 


cross-over from the treated eye being the BSE to becoming the WSE between the arms.  


 


However, the above is only presented for those whose BSE was treated at baseline across the pooled 


patient population. It should also be borne in mind that, for modelling purposes, the most relevant 


cross-over aspect is the cross-over for patients whose treated BSE is likely to be modelled as falling 


into blindness, and so the affecting the likelihood of the costs of blindness being incurred. 


 


                                                      
f
 From Table 20 of the manufacturer’s submission and response to ERG clarification question A6 table 7 
g
 From response to ERG clarification question A5 table 5 


h
 From response to ERG clarification question A5 table 6 
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The above should be read as a first exploration of the possibilities of cross-over. However, it is naïve 


as it uncritically directly compares data from the two trials, and therefore should be treated with 


caution. 


 


All the above considerations around the likelihood of cross-over would be further complicated by 


bilateral involvement at baseline and its development over time, the associated treatment of the fellow 


eye and the resultant changes in its BCVA. 


 


Populating the transition probability matrices and the probabilistic modelling of the TPMs 


The TPMs are based upon 112 patients for ranibizumab, 56 patients for vPDT for baseline to month 3 


and 82 patients for vPDT for 3 months to 12 months as this latter is drawn from the vPDT arm of the 


VIP trial. Given the 8 health states of the model, this is in the context of being required to populate 


TPMs with 64 entries. While the patient numbers are typically clustered around the principal diagonal 


of the TPM with zero probabilities for the more extreme transitions, this still results in quite a large 


number of probabilities being populated by relatively few patients. Based upon the patient numbers 


supplied in response to the ERG clarification questions, the empty columns, the number of populated 


cells, the number of populated cells with only one patient, the number of unpopulated cells and the 


number of unpopulated cells that are “holes” in the TPMs, can be presented.  


 


The “holes” in the TPMs refer to cells with a zero probability that are flanked by cells with non-zero 


probabilities. For instance, in the vPDT arm, among those in HS02 at baseline there is a 67% 


probability of them transferring to HS03, a 33% probability of them transferring to HS07 but a 0% 


probability of them transferring to HS04, HS05 or HS06. These 0% probabilities are the “holes” in the 


TPM. 


 


Table 50 Population of the TPM cells 


 


Ranibizumab vPDT 


TPM for months 0 to 3 3 to 6 6 to 9 9 to 12 0 to 3 3 to 6 6 to 9 9 to 12 


Empty columns out of 8 2 1 1 1 1 3 1 1 


Cells populated 20 21 19 20 21 19 22 18 


  of which populated by 1 patient 1 8 5 10 8 8 11 5 


Cells not populated 44 43 45 44 43 45 42 46 


  of which "holes" in the TPM 1 3 0 0 4 0 1 1 


 


The empty columns are health states which contained no patients at the beginning of the period. 


Empty columns are populated by the simplifying assumption that patients remain in their current 


health state for that period. As would be expected for months 0 to 3, the column for HS01 is empty in 
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see erratum 


 


both arms. Of more concern are the 3 empty columns within the vPDT arm for months 3 to 6, these 


relating to HS01, HS07 and HS08.  


 


While a slightly arbitrary classification, the number of cells populated by a single patient gives some 


indication of how uncertain the overall probabilities are within the TPM. For these cells, it would only 


have taken one patient to be reclassified for the relevant transition probability to fall to zero or to 


double. Subsequent to month 3, the number of cells populated by a single patient is quite a large 


proportion of the total number of cells that are populated, in some case half of all the populated cells. 


This may question the reliability of the approach for the base case modelling and whether the patient 


numbers within the trials provide sufficient patient level data to be able to sensibly populate a model 


with 8 health states and the resulting 64 cell TPMs. 


 


The probabilistic modelling 


The approach adopted for making the TPMs probabilistic within the probabilistic modelling is 


questionable. This draws a separate multiplier for each TPM from a lognormal distribution of mean 


ln(1) and standard deviation 0.1. This multiplier is then applied to all the probabilities within the TPM 


with the exception of those on the principal diagonal (i.e. to all probabilities except the probabilities 


of remaining in the same state). As this causes the probabilities of each column of the TPM to no 


longer sum to 100%, all the probabilities within each column are divided by the sum of that column to 


make them sum to 100%. The ERG is not familiar with this method and no reference is given for it. 


The standard approach would be to employ dirichlet sampling, or possibly a nested beta. 


 


The number of “holes” within the TPMs could also argue for applying an uninformed prior to the 


TPMs within the probabilistic modelling as a scenario analysis as a minimum, if not for the base case. 


 


Note that other parameters within the probabilistic model also simply have a random multiplier to 


them. For instance, the multiplier for the utilities of the BSE is randomly drawn from a normal 


distribution with a mean 1.0 of and standard deviation of 0.05. The number of treatment visits each 


have a multiplier drawn from a gamma distribution with a mean 1.0 of and standard deviation of 0.05. 


 


5.4 Exploratory and sensitivity analyses undertaken by the ERG 


In the light of the above the ERG has amended the manufacturer model as follows: 


 Applied 1.7 doses for ranibizumab in year 2
i
. 


 Assumed a two stop model for monitoring and dosing
j
. 


                                                      
i
 Implemented within the Cost_Inputs worksheet by setting cell F30=1.7 
j
 Implemented within the Cost_Inputs worksheet by setting cell E30=12, E31=4, G30=4 and G31=4 
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 Applied a 1.48 blindness mortality multiplier for when the BSE is in HS07 or HS08
k
. 


 Applied £7,510 for the cost of blindness in the incident year and £7,429 thereafter
l
. 


 Correction to the calculation of natural history quarterly worsening as per the manufacturer 


response to ERG clarification question B17
m


. 


 Correcting the calculation of the adverse events impacts upon quality of life
n
. 


 


The impact of these changes is assessed for the ERG utility values
o
, with both Brown 1999 and 


Csozki-Murray 2009 being explored.
4,5


 


 


Sensitivity analyses are undertaken around the assumed duration of benefit, the proportion of eyes that 


are BSEs
p
, including all the natural history studies rather than just Yoshida et al, and applying a one 


stop model for monitoring and dosing. 


 


Table 51 Revised base case: Brown 1999 utility values 


 


Ranibizumab vPDT Incremental 


Total costs £10,743 £12,529 -£1,786 


Total QALYs 14.514 14.170 0.344 


Life years (undiscounted) 27.344 27.287 0.058 


Life years (discounted) 16.861 16.835 0.025 


Incremental cost per QALY 


  


Dominant 


Incremental cost per life year 


  


Dominant 


Net benefit at WTP £20k/QALY 


  


£8,673 


 


Table 52 Revised base case: Czoski-Murray 2009 utility values 


 Ranibizumab vPDT Incremental 


Total costs £10,743 £12,529 -£1,786 


Total QALYs 13.105 12.838 0.266 


Life years (undiscounted) 27.344 27.287 0.058 


Life years (discounted) 16.861 16.835 0.025 


Incremental cost per QALY   Dominant 


Incremental cost per life year   Dominant 


Net benefit at WTP £20k/QALY   £7,116 


                                                      
k
 Implemented within the Mortality worksheet cells H11:I18 


l
 Implemented within the Resource_Use worksheet cells D19:D20 
m


 Implemented within the Natural_history worksheet cells H25:H31 
n
 Implemented within the Tx_QALYs worksheet and the Comp_QALYs worksheet by not dividing cell O11 by 


the cohort size 
o
 Implemented within the QoL worksheet cells D86:K86 and D89:K89 


p
 Implemented within the Inputs_(2) worksheet by setting cells D24:D31 to all be 0% or to all be 100%. 
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The ERG revisions reduce the net savings, the net patient benefits and the net health benefits at a 


willingness to pay of £20,000 per QALY. Nevertheless, ranibizumab is still estimated to result in cost 


savings and patient benefits and so to dominate vPDT. 


 


Table 53 Sensitivity analyses: Brown 1999 utility values 


 ∆ cost ∆ QALY NHB 


Base case -£1,786 0.344 £8,673 


Duration of benefit    


  1 year -£1,107 0.078 £2,674 


  5 years (a) -£1,178 0.143 £4,037 


  10 years -£1,358 0.209 £5,530 


  20 years -£1,676 0.296 £7,591 


Proportion BSE    


  0% -£1,081 0.282 £6,714 


  100% -£19,585 1.260 £44,785 


All natural history studies (b) -£1,342 0.189 £5,123 


(a) and (b) together -£1,276 0.065 £2,570 


1 stop treatment -£1,806 0.344 £8,692 


 


Table 54 Sensitivity analyses: Czoski-Murray 2009 utility values 


 ∆ cost ∆ QALY NHB 


Base case -£1,786 0.266 £7,116 


Duration of benefit    


  1 year -£1,107 0.001 £1,118 


  5 years (a) -£1,178 0.065 £2,481 


  10 years -£1,358 0.131 £3,974 


  20 years -£1,676 0.218 £6,035 


Proportion BSE    


  0% -£1,081 0.282 £6,713 


  100% -£19,585 1.478 £49,152 


All natural history studies (b) -£1,342 0.119 £3,728 


(a) and (b) together -£1,276 -0.005 £1,175 


1 stop treatment -£1,806 0.266 £7,136 


 


The assumed duration of benefit is clearly one of the key parameters of the modelling. The 


assumption that the average benefit of treatment at 1 year will continue indefinitely may be optimistic. 


For both the Brown utility values
5
 and the Czoski-Murray  utility values,


4
 the sensitivity analyses 


around the proportion whose BSE is treated result in net health benefits that are only slightly worse 
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than for the base case if all are assumed to be WSEs and that are very much higher if all are assumed 


to be BSEs. The net health benefits of the latter may be too high, in that it assumes that there is no 


cross over once the treated eye falls into blindness. However, in the opinion of the ERG, this 


illustrates the problem with the implementation of cross over within the model and its impact upon the 


QALY calculation. This is underlined by the Brown 1999 utilities resulting in a higher net health 


benefit than the Czoski-Murray utilities, the reverse of the usual. This is with the exception of the 


sensitivity analysis that sets the BSE proportion to 100% which is as would be expected. 


 


Including all the natural history studies identified by the manufacturer has quite a sizeable impact 


upon both the net costs and the net benefits, reducing the net health benefits to between 50% and 60% 


of those of the revised base case. This underlines the importance of understanding how the 


manufacturer has derived the estimates from the natural history studies. 


 


The scenario of 5 years duration of benefits coupled with the inclusion of all the natural history 


studies considerable reduces the anticipated QALY gains, to the extent that a small loss is anticipated 


when using Czoski-Murray et al as the utilities source.
4
 However, the latter may highlight possible 


problems around the calculation of utilities and cross over as summarised in section 5.3 above. 


 


5.5 Conclusions of the cost effectiveness section 


 


The model structure appears broadly reasonable with the possible exception of the treatment of cross 


over. The latter may have underestimated both the patient benefits and possible cost savings of 


ranibizumab compared with vPDT. 


 


The patient level data supplied at clarification does not appear to tally with the transition probability 


matrices of the model. While this may be a misinterpretation on the part of the ERG, it is of concern 


and raises questions about what data has been used to populate the model. 


For the comparison with vPDT two potential sources of bias are: 


 The differing proportions of non-subfoveal involvement in the ranibizumab arm of the 


Novartis phase III trial and the vPDT arm of the VIP trial. 


 The assumption of a lifetime of benefit with the average net gain in BCVA at the end of year 


1 being maintained for the patient lifetime. 


 


EQ-5D data from the Novartis phase III trial were not used in the cost-effectiveness section of the 


submission but were supplied to the ERG during the clarification process. These data suggest that 
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changes in the BCVA of the WSE have little impact upon HRQoL. If so, this would tend to somewhat 


reduce the net patient gains. 


ERG model revisions reduce the anticipated net patient gains and cost savings from ranibizumab over 


vPDT, but they typically do not reverse them. However, the ERG cannot address the effects of cross-


over within the model or the differing proportions with non-subfoveal involvement. It has also not 


explored reducing the quality of life impacts from changes in the BCVA if the WSE, in part due to the 


possible problems in the modelling regarding cross-over. 


 


Given the eight health states of the model there may be some issues around populating the sixty-four 


cells of the transition probability matrices given the patient numbers involved, particularly in the 


vPDT arm. This could have been addressed within the probabilistic modelling, but the ERG does not 


have confidence in the probabilistic modelling. 


 


No comparison of ranibizumab with bevacizumab has been made in the current manufacturer’s 


submission.
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6 IMPACT ON THE ICER OF ADDITIONAL CLINICAL AND ECONOMIC 


 ANALYSES UNDERTAKEN BY THE ERG 


 


As outlined in greater details in section 5.4 above, a number of ERG revisions to the manufacturer 


base case tend to reduce the estimated cost savings and the net patient benefits from ranibizumab over 


vPDT. Cost savings fall from £2,751 to £1,786 for what could be described as the revised base case. 


Using Brown et al
5
 as the utility source results in an estimate of a 0.344 QALY gain, and a net health 


benefit of £8,673. Using Czoski-Murray et al
4
 as the utility source results in an estimate of a 0.266 


QALY gain and a net health benefit of £7,116. 


 


However, the revised base case retains a number of questionable assumptions. Most notable is that the 


benefits at the end of year 1 continue undiminished indefinitely. This seems likely to be optimistic. 


Revising this to 5 years duration of gain with equalisation of BCVAs between the arms thereafter 


causes the net savings, QALYs and net health benefits to fall to £1,178, 0.143 QALYs and £4,037 


respectively using Brown et al 1999.
5
 The corresponding figures using Czoski-Murray et al are 


£1,178, 0.065 and £2,481
4
. 


 


The revised base case also does not include the impact of including all the natural history studies. 


Doing so reduces the cost savings to £1,342, and the net gains to 0.189 QALYs and the net health 


benefits to £5,123 using Brown et al
5
 and to 0.119 QALYs and £3,728 using Czoski-Murray et al.


4
 


 


Applying both a 5-year duration of benefits and all the natural history studies reduces the net savings 


to only £1,276. Using Brown et al
5
 as the utility source results in an estimate of a 0.065 QALY gain, 


and a net health benefit of £2,570. Using Czoski-Murray et al
4
 as the utility source results in an 


estimate of a 0.005 QALY loss and a net health benefit of £1,175. Given the QALY loss for this 


scenario the ICER for vPDT compared to ranibizumab is £254k per QALY, which remains well 


outside usual cost effectiveness thresholds. 


 


It is likely that the method used for the calculation of the net QALY gain underestimates the patient 


benefits of the more effective treatment. It also seems likely that this is the source of the 0.005 QALY 


loss for the 5 year duration of benefits, inclusion of all the natural history studies and use of Czoski-


Murray et al
4
 utilities outlined above. The method used for the calculation of the costs of blindness 


may also tend to underestimate the cost savings which might accrue. 


 


There are concerns about the differences between the Novartis phase III trial, from which the data for 


ranibizumab are derived, and the VIP trial, from which the majority of the data for vPDT are derived. 
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In particular, the higher rate of non-subfoveal involvement in the Novartis trial may benefit 


ranibizumab. 
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7 OVERALL CONCLUSIONS 


 


The current submission focuses on a phase III RCT, sponsored by the manufacturer (Novartis), which 


compares two ranibizumab 0.5mg arms (disease activity arm and stabilisation arm) with a vPDT arm 


at three months. In particular, the Novartis phase III trial consisted of a 3-month double-blind phase 


during which the efficacy and safety of ranibizumab is compared to those of vPDT, and a 9-month 


non-comparative phase, which provided data on the efficacy and safety of ranibizumab only.   


Additional evidence for the assessment of the safety and efficacy of ranibizumab is provided by the 


findings of two small RCTs comparing ranibizumab with bevacizumab and 6 non-randomised studies. 


Further evidence for the assessment of the efficacy of vPDT is provided by the findings of the VIP 


trial. No standard meta-analyses or indirect mixed treatment comparisons are presented in the current 


submission. Data from the Novartis phase III trial and the VIP trial are used in the economic model.  


 


Clinical Effectiveness 


Results from the Novartis phase III trial indicate that 0.5mg ranibizumab is clinically more effective 


than vPDT in improving visual acuity at 3 months. In particular statistically significant differences 


were observed between ranibizumab and vPDT at 3 months for all main BCVA endpoints (mean 


average change for months 1 to 3, ****************************************************** 


****************************************************************************************** 


************************************************************** In addition, improvements in 


BCVA were observed in both ranibizumab arms over 12 months, but no statistical comparisons could 


be made with vPDT because of the switching of treatments in this group. Ranibizumab also achieved 


a greater reduction in CRT compared to vPDT at 3 months. ********************************* 


******************************************************************************************


************.   


 


 


Our conclusions are that: 


 ranibizumab was clinically more effective than vPDT in treating the visual impairment of 


people with myopic CNV at three months;  


 improvement in visual outcomes were observed up to 12 months in the ranibizumab only 


group (no comparison with vPDT); 


 ranibizumab did not show serious ocular and non-ocular adverse events. 


 


Main concerns relate to the lack of efficacy and safety assessments beyond 12 months and the lack of 


comparison of ranibizumab to bevacizumab (which is used off-label for the treatment of myopic 


CNV).  
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Cost-effectiveness  


The manufacturer presented a clear and well-documented model structure. The model shows good 


validation with the trial data at 1 year for ranibizumab.  


 


There are, however, areas of weakness: 


 The Novartis phase III trial, from which effectiveness data for ranibizumab are drawn, and the 


VIP trial, from which the majority of effectiveness data for vPDT are drawn, are not balanced 


in terms of the proportion of patients presenting with non-subfoveal involvement.This may 


result in an inflated effect of the benefit of ranibizumab. 


 The ERG has revised a number of model inputs which are summarised in section 5.4 of this 


report. These revisions tend to reduce the estimated net savings and net QALY gains from 


ranibizumab when compared with vPDT, but they do not reverse them. 


 While it may be a misinterpretation on the part of the ERG, there is no obvious read across 


between the patient level data supplied by the manufacturer following clarification and the 


transition probability matrices (TPMs) of the model. This applies with particular force to the 


ranibizumab arm. Therefore, it is unclear what trial data have been used to populate the 


model. 


 The manufacturer has not used any of the EQ-5D data collected during the Novartis phase III 


trial. EQ-5D data supplied during the clarification process appears to provide little or no 


evidence that changes in the BCVA of the WSE have any discernible impact upon patients’ 


quality of life. As a consequence, the 0.1 quality of life impact of the WSE moving from 


HS01 to HS08 may be an overstatement. 


 The model includes cross-over from BSE to WSE and vice versa as patients change health 


states. While cross-over will occur to some extent, the method used seems to underestimate 


the net QALY gains and costs of blindness offsets that may arise from the more effective 


treatment. 


 It seems optimistic that the average BCVA gains modelled at the end of year 1 will, roughly 


speaking, continue indefinitely. This has, to some extent, been addressed through ERG 


sensitivity analyses, which limit the duration of this. The ERG sensitivity analyses seem to 


reduce the estimated net savings and net QALY gains from ranibizumab compared with 


vPDT without, however, reversing them. 


 The method used to calculate the cyclical worsening from natural history studies is unclear 


for most of the studies. Including all these studies reduces again the estimated net savings and 


net QALY gains from ranibizumab when compared with vPDT but, typically, does not 


reverse them. 
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 Adverse events were only included if they affected more than around 5% of the patients in the 


relevant arm of the Novartis phase III trial. Subsequently, retinal tears were not included. 


Retinal tears, if untreated, may lead to retinal detachment and increase the risk of visual loss, 


especially if patients are not followed very frequently. Retinal detachment occurs more often 


in myopic eyes than in the general population and could potentially be increased by 


intravitreal injections.  


 The implementation of the probabilistic modelling is peculiar in its use of multipliers. This 


applies with particular force to the probabilistic modelling of the TPMs. For this reason, the 


ERG does not have complete confidence in the probabilistic results of the model. 


 The main body of the submission does not include a comparison with bevacizumab despite 


the indication of the NICE scope. Nevertheless, a network meta-analysis, including 


bevacizumab, is presented in Appendix 16 of the submission. 


 


Despite all the above comments, it appears that ranibizumab is cost effective and in all probability 


cost saving compared with vPDT. The apparently perverse results from some of the ERG sensitivity 


analyses are likely to be a consequence of the model structure, and in particular of its treatment of 


cross-over of the best and worse seeing eyes.  


 


7.1 Implications for research 


Future well-designed randomised trials assessing patients with myopic CNV should:  


i) Evaluate visual acuity in both eyes and its relation with scores achieved on generic health 


status as well as vision specific patient reported measures;  


ii) Assess main outcomes at longer term (1 and 2 years); 


iii) Assess presence of geographic atrophy among possible adverse events of the anti-VEGF 


therapy. 


It would be useful to assess 0.5mg ranibizumab versus 1.25mg bevacizumab in large head to head 


well-designed randomised trials, with particular attention to cost-effectiveness and adverse events. 
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9 APPENDICES 


 


Appendix 1: ERG Additional Search for Clinical Effectiveness Studies 


 


Database: Embase <1980 to 2013 Week 24>, Ovid MEDLINE(R) <1946 to June Week 1 2013>, 


Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations <June 18, 2013> 


Ovid  Multifile Search URL: https://shibboleth.ovid.com/ 


 


1     Myopia, Degenerative/ use mesz  


2     degenerative myopia/ use emez  


3     myopia/  


4     ((degenerat$ or patholog$ or progress$ or high$) adj3 myopi$).tw 


5     or/1-4  


6     Choroidal Neovascularization/ use mesz  


7     subretinal neovascularization/ use emez  


8     ((choroid$ adj3 neovasc$) or cnv or mcnv).tw.  


9     (sub?retina$ adj3 (choroid$ or neovascular$)).tw.  


10     or/6-9  


11     5 and 10  


12     ranibizumab.tw,hw,rn.  


13     bevacizumab.tw,hw,rn.  


14     (anti vegf or anti vascular endothelial growth factor).ti,ab,rn 


15     exp vasculotropin antibody/ use emez  


16     verteporfin.tw,rn 


17     verteporfin/ use emez  


18     ranibizumab/ use emez  


19     bevacizumab/ use emez  


20     or/12-19  


21     11 and 20  


22     exp clinical trial/ use emez  


23     randomized controlled trial.pt.  


24     controlled clinical trial.pt.  


25     randomization/ use emez  


26     randomi?ed.ab.  


27     placebo.ab 


28     drug therapy.fs.  


29     randomly.ab.  



https://shibboleth.ovid.com/
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30     trial.ab.  


31     groups.ab. 


32     or/22-31  


33     exp animals/ not humans/  


34     nonhuman/ not human/  


35     32 not (33 or 34)  


36     21 and 35 


37     remove duplicates from 36  


 


Cochrane Library (CENTRAL Issue 5 May 2013) 


URL: http://www3.interscience.wiley.com/ 


Issue 5 of 12, May 2013   


#1 MeSH descriptor: [Myopia, Degenerative] explode all trees 


#2 MeSH descriptor: [Myopia] explode all trees 


#3 ((degenerat* or patholog* or progress*) near/3 myopi*) .  


#4 #1 or #2 or #3  


#5 MeSH descriptor: [Choroidal Neovascularization] explode all trees 


#6 (sub?retina* near/3 (choroid* or neovascular*)) .:ti,ab,kw  


#7 ((choroid* near/3 neovasc*) or cnv or mcnv) .:ti,ab,kw  


#8 #5 or #6 or #7  


#9 #4 and #8 
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Superseded –  


see erratum 


 


 


 


Appendix 2 Appendix 16 of the manufacturer’s submission: comparison with bevacizumab 


 


Deterministic results 


Two sets of deterministic results are presented within the submission, those of the base case of section 


7.7.6 and those of appendix 16. The deterministic results of appendix 16 include pairwise 


comparisons with vPDT, observation and bevacizumab. There is no detail provided of the inputs and 


assumptions underlying the results presented in appendix 16.  


 


Table 55 Deterministic results: ranibizumab vs vPDT 


 Section 7.7.6 Appendix 16 


 Ranibizumab vPDT net Ranibizumab vPDT net 


Costs       


  Treatment £1,939 £4,177 -£2,238 ******
*17


 ****** ******* 


  Admin £734 £860 -£126 **** **** ***** 


  Monitor £2,108 £1,340 £768 ****** ****** **** 


  Bilateral £717 £957 -£240 **** **** **** 


  Recurrence £3,258 £3,724 -£466 ****** ****** **** 


  AEs £106 £10 £96 **** *** *** 


  Blindness £830 £1,377 -£547 ****** ******* ******* 


Total £9,694 £12,445 -£2,751 ******* ******* ******* 


Life years (undisc.) 27.34 27.07 0.27 ***** ***** **** 


QALYs 13.18 12.75 0.43 ***** ***** **** 


ICER Dominant Dominated .. ******** ********* ** 


 


The similarity of the initial treatment and administration costs suggests that the same dosing and 


monitoring schedules are assumed in both sets of analyses. But the undiscounted life years suggests 


that alternative all-cause mortality estimates may have been used in the analysis of appendix 16 


compared to that of section 7.7.6
18


 given that the blindness mortality multipliers are apparently the 


same for both analyses, or a different patient distribution at baseline. The costs of blindness are also 


noticeably different between the two analyses, with a very much larger cost offset being estimated in 


the analysis of appendix 16, which might also suggest a different patient distribution at baseline. 


 


 


                                                      
17


 Note that this has been adjusted to be the with PAS treatment on the basis of ** suggesting a discounted 


number of administrations of ** which broadly ties in with the ex PAS price of ** resulting in the treatment cost 


of **, and so a treatment cost of ** when ** is applied to the with PAS price of **. 
18


 This could also be accounted for by a shorter time horizon, but this may be less likely given that the 


submitted electronic model provides a drop down menu of the lifetime horizon or the longest curtailed horizon 


of 15 years. 
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For the comparison of ranibizumab with observation, only the Appendix 16 results are available. 


Table 56 Deterministic results: ranibizumab vs observation 


 Section 7.7.6 Appendix 16 


 Ranibizumab Observation net Ranibizumab Observation net 


Costs       


  Treatment .. .. .. ******
*19


 ** ****** 


  Admin .. .. .. **** ** **** 


  Monitor .. .. .. ****** ****** **** 


  Bilateral .. .. .. **** ** **** 


  Recurrence .. .. .. ****** ** ****** 


  AEs .. .. .. **** ** **** 


  Blindness .. .. .. ****** ******* ******* 


Total .. .. .. ******* ******* ***** 


Life years (undisc.) .. .. .. ***** ***** **** 


QALYs .. .. .. ***** ***** **** 


ICER   .. ******** *********  


 


The ranibizumab dosing schedule for the comparison with observation appears to be the same as that 


used for the comparisons with vPDT, around a total of *** ranibizumab injections. But it appears that 


the clinical effectiveness estimates for ranibizumab differ from those of the comparisons with vPDT 


due to the undiscounted life years differing. This may suggest that for the comparison with 


observation the clinical effectiveness estimates for ranibizumab are drawn from the manufacturer ITC. 


 


For the comparison of ranibizumab with bevacizumab, again only the appendix 16 results are 


available. 


                                                      
19


 Note that this has also been adjusted to be the with PAS treatment cost. 
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Superseded –  


see erratum 


Table 57 Deterministic results: ranibizumab vs bevacizumab 


 Section 7.7.6 Appendix 16 


 Ranibizumab Bevacizumab net Ranibizumab Bevacizumab net 


Costs       


  Treatment .. .. .. ****** **** **** 


  Admin .. .. .. **** **** ***** 


  Monitor .. .. .. ****** ****** ** 


  Bilateral .. .. .. **** **** *** 


  Recurrence .. .. .. ****** ****** **** 


  AEs .. .. .. **** ** **** 


  Blindness .. .. .. ****** ****** ***** 


Total .. .. .. ******* ******* **** 


Life years (undisc.) .. .. .. ***** ***** **** 


QALYs .. .. .. ***** ***** **** 


ICER   ..   ******* 


 


On the assumption that the administration costs are as previously outlined, this suggests a total of 


around *** ranibizumab injections compared to *** bevacizumab injections. This also broadly ties in 


with an injection cost of **** for ranibizumab and of £95 for bevacizumab. Despite this change in the 


number of ranibizumab injections, the undiscounted life years and the costs of blindness within the 


ranibizumab arm are virtually the same as for the comparison with observation, which had a total of 


around *** ranibizumab injections.  


 


If the number of ranibizumab injections is increased to 4.5 this would increase the treatment and 


administrations costs to the ****** and **** of the comparison with observation analysis. This would 


appear to worsen the cost effectiveness of ranibizumab compared to bevacizumab to perhaps as much 


as ******* per QALY. 


 


In response to the ERG clarification question B22 the manufacturer also notes a number of 


weaknesses with the Gharbiya 2010
1
 and Lacono 2012


2
 papers that underlie the estimates relative to 


bevacizumab. 


“…there is a lack of reliable and robust efficacy and safety data for bevacizumab in the 


treatment of CNV secondary to PM as there are only two small head to head trials comparing 


ranibizumab and bevacizumab,21,22 which have considerable methodological weaknesses. 


Gharbiya 2010 is unclear with respect to how randomisation and allocation concealment 


were performed. It is also unclear whether patients were similar at baseline in terms of 


prognostic factors and whether the treating investigator(s) and outcomes assessors were 
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blinded to treatment. Finally, it is not reported if an intention-to-treat approach was used for 


the analyses. The lack of rigour associated with this study was further ratified by the critical 


appraisal within the bevacizumab in eye conditions NICE DSU report by Poku et al 2013. 


The second trial, by Iacono 2012, is an explorative study and was not designed to produce 


comparative results. Multiple testing was not accounted for even though there are three 


defined primary variables and further comparisons between and within groups. The analyses 


are reported as intent-to-treat but elsewhere the manuscript stated that the analyses excluded 


“patients who did not complete all visits.” Therefore the analyses are inconsistent with the 


standard intent-to-treat approach. Finally, there are inconsistencies in the reporting of the 


results as well as limited safety data presented.” 
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Appendix 3 Transition probabilities and patient level data: ranibizumab arm 


 


Table 58 Patient numbers 


 


Ranibizumab - month 0 to month 3 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 0 0 4 0 0 0 0 0 


HS02 0 3 15 9 2 0 0 0 


HS03 0 0 5 24 5 3 4 0 


HS04 0 0 0 5 8 5 3 0 


HS05 0 0 0 2 5 5 0 0 


HS06 0 0 0 0 1 2 2 0 


HS07 0 0 0 0 0 0 0 0 


HS08 0 0 0 0 0 0 0 0 


 


 


Table 59 TPM implied by patient numbers 


 


Ranibizumab - month 0 to month 3 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 100% 0% 17% 0% 0% 0% 0% 0% 


HS02 0% 100% 63% 23% 10% 0% 0% 0% 


HS03 0% 0% 21% 60% 24% 20% 44% 0% 


HS04 0% 0% 0% 13% 38% 33% 33% 0% 


HS05 0% 0% 0% 5% 24% 33% 0% 0% 


HS06 0% 0% 0% 0% 5% 13% 22% 0% 


HS07 0% 0% 0% 0% 0% 0% 0% 0% 


HS08 0% 0% 0% 0% 0% 0% 0% 100% 


 


 


Table 60 TPM of electronic model 


 


Ranibizumab - month 0 to month 3 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 100% 0% 18% 0% 0% 0% 0% 0% 


HS02 0% 100% 68% 24% 13% 0% 0% 0% 


HS03 0% 0% 9% 59% 31% 23% 0% 0% 


HS04 0% 0% 5% 12% 25% 31% 44% 0% 


HS05 0% 0% 0% 6% 25% 31% 33% 0% 


HS06 0% 0% 0% 0% 6% 15% 0% 0% 


HS07 0% 0% 0% 0% 0% 0% 22% 0% 


HS08 0% 0% 0% 0% 0% 0% 0% 100% 
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Table 61 Patient numbers 


 


Ranibizumab - month 3 to month 6 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 3 3 0 0 0 0 0 0 


HS02 1 21 8 1 1 0 0 0 


HS03 0 4 23 6 0 0 0 0 


HS04 0 0 6 12 6 0 0 0 


HS05 0 0 0 1 8 1 0 0 


HS06 0 1 0 2 0 1 0 0 


HS07 0 0 0 0 0 1 2 0 


HS08 0 0 0 0 0 0 0 0 


 


 


Table 62 TPM implied by patient numbers 


 


Ranibizumab - month 3 to month 6 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 75% 10% 0% 0% 0% 0% 0% 0% 


HS02 25% 72% 22% 5% 7% 0% 0% 0% 


HS03 0% 14% 62% 27% 0% 0% 0% 0% 


HS04 0% 0% 16% 55% 40% 0% 0% 0% 


HS05 0% 0% 0% 5% 53% 33% 0% 0% 


HS06 0% 3% 0% 9% 0% 33% 0% 0% 


HS07 0% 0% 0% 0% 0% 33% 100% 0% 


HS08 0% 0% 0% 0% 0% 0% 0% 100% 


 


 


Table 63 TPM of electronic model 


 


Ranibizumab - month 3 to month 6 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 75% 11% 0% 0% 0% 0% 0% 0% 


HS02 25% 75% 23% 6% 0% 0% 0% 0% 


HS03 0% 11% 65% 29% 0% 33% 0% 0% 


HS04 0% 0% 13% 47% 46% 0% 0% 0% 


HS05 0% 0% 0% 6% 54% 0% 0% 0% 


HS06 0% 4% 0% 12% 0% 33% 0% 0% 


HS07 0% 0% 0% 0% 0% 33% 100% 0% 


HS08 0% 0% 0% 0% 0% 0% 0% 100% 
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Table 64 Patient numbers 


 


Ranibizumab - month 6 to month 9 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 4 0 0 0 0 0 0 0 


HS02 1 23 4 2 0 0 0 0 


HS03 1 8 25 5 0 0 0 0 


HS04 0 1 4 14 1 0 0 0 


HS05 0 0 0 3 9 2 0 0 


HS06 0 0 0 0 0 2 1 0 


HS07 0 0 0 0 0 0 2 0 


HS08 0 0 0 0 0 0 0 0 


 


 


Table 65 TPM implied by patient numbers 


 


Ranibizumab - month 6 to month 9 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 67% 0% 0% 0% 0% 0% 0% 0% 


HS02 17% 72% 12% 8% 0% 0% 0% 0% 


HS03 17% 25% 76% 21% 0% 0% 0% 0% 


HS04 0% 3% 12% 58% 10% 0% 0% 0% 


HS05 0% 0% 0% 13% 90% 50% 0% 0% 


HS06 0% 0% 0% 0% 0% 50% 33% 0% 


HS07 0% 0% 0% 0% 0% 0% 67% 0% 


HS08 0% 0% 0% 0% 0% 0% 0% 100% 


 


 


Table 66 TPM of electronic model 


 


Ranibizumab - month 6 to month 9 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 50% 0% 0% 0% 0% 0% 0% 0% 


HS02 25% 74% 9% 0% 0% 0% 0% 0% 


HS03 25% 22% 78% 13% 0% 0% 0% 0% 


HS04 0% 4% 13% 73% 20% 0% 0% 0% 


HS05 0% 0% 0% 13% 80% 50% 0% 0% 


HS06 0% 0% 0% 0% 0% 50% 33% 0% 


HS07 0% 0% 0% 0% 0% 0% 67% 0% 


HS08 0% 0% 0% 0% 0% 0% 0% 100% 
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Table 67 Patient numbers 


 


Ranibizumab - month 9 to month 12 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 4 4 0 0 0 0 0 0 


HS02 0 23 12 1 0 0 0 0 


HS03 0 3 26 5 1 0 0 0 


HS04 0 0 1 13 5 0 0 0 


HS05 0 0 0 1 7 1 0 0 


HS06 0 0 0 0 1 1 1 0 


HS07 0 0 0 0 0 1 1 0 


HS08 0 0 0 0 0 0 0 0 


 


 


Table 68 TPM implied by patient numbers 


 


Ranibizumab - month 9 to month 12 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 100% 13% 0% 0% 0% 0% 0% 0% 


HS02 0% 77% 31% 5% 0% 0% 0% 0% 


HS03 0% 10% 67% 25% 7% 0% 0% 0% 


HS04 0% 0% 3% 65% 36% 0% 0% 0% 


HS05 0% 0% 0% 5% 50% 33% 0% 0% 


HS06 0% 0% 0% 0% 7% 33% 50% 0% 


HS07 0% 0% 0% 0% 0% 33% 50% 0% 


HS08 0% 0% 0% 0% 0% 0% 0% 100% 


 


 


Table 69 TPM of electronic model 


 


Ranibizumab - month 9 to month 12 


 
HS01 HS02 HS03 HS04 HS05 HS06 HS07 HS08 


HS01 100% 6% 0% 0% 0% 0% 0% 0% 


HS02 0% 88% 31% 10% 0% 0% 0% 0% 


HS03 0% 6% 69% 10% 0% 0% 0% 0% 


HS04 0% 0% 0% 80% 100% 0% 0% 0% 


HS05 0% 0% 0% 0% 0% 0% 0% 0% 


HS06 0% 0% 0% 0% 0% 0% 100% 0% 


HS07 0% 0% 0% 0% 0% 100% 0% 0% 


HS08 0% 0% 0% 0% 0% 0% 0% 100% 
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Issue 1 Page 1 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 1. “The manufacturer’s 
submission from Novartis 
Pharmaceuticals addressed the 
use of ranibizumab (0.5mg) in 
adults presenting with choroidal 
neovascularisation associated with 
pathological myopia” 


 


The above statement is not 
accurate with respect to the 
licensed indication in that it omits 
the words “visual impairment due 
to” from the description.  


“The manufacturer’s submission from Novartis 
Pharmaceuticals addressed the use of 
ranibizumab (0.5mg) in adults presenting with 
visual impairment due to choroidal 
neovascularisation associated with pathological 
myopia” 


 


The error needs to be corrected in 
order to be consistent with the 
licensed posology.  


 


It is important that any medical staff 
that would potentially read this 
document are informed correctly 
about the license. 


The proposed amendment is 
accepted. 


Issue 2 Page 1 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 1. “The proportion of patients 
gaining 15 letters or more from 
baseline to 3 months was 65.5% 
for ranibizumab disease activity, 
61.9% for ranibizumab disease 
stabilisation and 27.3% for vPDT, 
with statistical significance for each 
of the ranibizumab arms compared 
to vPDT.” 


 


“The proportion of patients gaining 10 letters or 
more from baseline to 3 months was 65.5% for 
ranibizumab disease activity, 61.9% for 
ranibizumab disease stabilisation and 27.3% for 
vPDT, with statistical significance for each of the 
ranibizumab arms compared to vPDT.” 


The error needs to be corrected as 
it relates to a key clinical parameter 
(visual acuity), which is central to 
this appraisal. 


 


It is important that the committee 
are clear about the effectiveness of 
ranibizumab and vPDT for the 3 
month comparison of this 
dichotomous endpoint. 


The proposed amendment is 
accepted. 







The above statement is incorrect 
as the proportions stated refer to 
patients gaining 10 letters or more 
from baseline to 3 months NOT 15 
letters as written. 


Issue 3 Page 1  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 1. “Improvements in BCVA 
were observed in both 
ranibizumab arms over 12 
months, but no statistical 
comparisons could be made to 
vPDT beyond 3 months due to the 
switching of treatments in this 
group.” 


 


This statement is not accurate as 
Novartis provided statistical 
comparisons for these time-points 
as requested in the clarification 
questions – see question A3 / 
table A3. Therefore, it is indeed 
possible to undertake these 
comparisons but it is not clinically 
relevant to undertake these 
comparisons due to the crossover. 


Improvements in BCVA were observed in both 
ranibizumab arms over 12 months, but no 
clinically relevant statistical comparisons 
could be made to vPDT beyond 3 months due 
to the switching of treatments in this group 


 


The error needs to be corrected as it 
is incorrect to state that statistical 
comparisons cannot be made 
especially given that Novartis 
specifically undertook these 
additional bespoke analyses for the 
clarification response document, 
question A2. 


 


It is important to clarify to the 
committee that any comparative 
analyses post month 3 are not 
clinically relevant since the majority 
(n=38) of patients in the comparator 
arm were administered ranibizumab 
for ethical reasons. 


The proposed amendment is 
accepted. 


 







Issue 4 Page 2  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 2. “Development of 
geographic atrophy or extension 
of pre-existing geographic atrophy 
(as it has been recognised now as 
a potential side effect in patients 
with age-related macular 
degeneration undergoing anti-
VEGF treatment) was not 
assessed in the Novartis phase III 
trial.” 


 


This statement is misleading in 
that it fails to mention that the 
majority of patients entered into 
the study had geographic atrophy 
at baseline. Moreover there were 
no serious adverse event (SAE) 
reports of worsening geographic 
atrophy during the study. 


 
The following statement is more appropriate 
and factually accurate regarding this phase III 
study. 
 
The majority of patients entered into the study 
had geographic atrophy at baseline.  While 
atrophy was not specifically monitored for 
progression via fluorescein angiography or 
colour fundus photography, there were no SAE 
reports of worsening geographic atrophy during 
the study. 


The statement on geographic atrophy, if 
included, should also include the most relevant 
findings from IVAN and CATT – this was most 
strongly correlated with treatment regimen:  


‘it [geographic atrophy] has been recognised 
now as a potential side effect in patients with 
age-related macular degeneration undergoing 
anti-VEGF treatment, although the incidence 
appears to be lower with PRN (discontinuous) 
treatment regimens compared to monthly’,  


 


The ERG statement, as written, 
implicitly implies that ranibizumab is 
associated with geographic atrophy 
within the phase III clinical study. 
There is no evidential basis for this 
conclusion based on the data sent in 
the clarification response. 


The IVAN and CATT studies both 
demonstrated an increased incidence 
of geographic atrophy during the 
course of the studies in patients 
receiving monthly treatment versus 
PRN (discontinuous) treatment.  


It is important for the ERG to 
recognise this evidence is generated 
from a different patient population 
(wAMD versus pathologic myopia). 
Likewise, that the key factor 
associated with geographic incidence 
was treatment regimen: those 
patients who received more 
treatments had a higher incidence. 
The mean injection rates for 
ranibizumab in the treatment of 
pathologic myopia are considerably 
lower than for a wAMD patient 
population. 


 


It is important not to mislead the 


The proposed amendment is 
not acceptable. 


If investigators of the Novartis 
phase III trial did not 
specifically look at the 
development of geographic 
atrophy (and the trial was 
probably too short to assess 
this) it is unlikely they would 
have reported it. 


The manufacturer submission 
did not report the number of 
patients with geographic 
atrophy at baseline and at 
follow-up, and did not indicate 
which imaging technology 
was used to assess the 
presence of atrophy. In 
response to the ERG 
clarification question A10, the 
manufacturer stated that 
“******************************** 
*********************************  
********************************* 
but provided the number of 
participants with chorioretinal 
atrophy and those with 
mottling of RPE at baseline. 
However, information on how 
many patients had 







committee and public exposed to this 
document since it relates to a 
potentially serious adverse event that 
has not been found within the 
Novartis phase III study. 


geographic atrophy in each 
arm of their trial at baseline, 
at 3 months and at last 
follow-up (12 months) was 
not given.  
We agree with the 
manufacturer’s justification 
that a key factor associated 
with the incidence of 
geographic atrophy is the 
treatment regimen. Current 
evidence indicates that those 
patients who receive more 
treatments have a higher 
incidence. The mean injection 
rates for ranibizumab in the 
treatment of pathologic 
myopia are considerably 
lower than that for wAMD. 
However, it is worth noting 
that patients with myopic 
CNV are younger than those 
with wAMD and therefore 
likely to live longer.  
Pathological myopia has 
already higher risk for atrophy 
development (as clearly 
stated in the manufacturer’s 
submission), so the matter 
requires proper 
consideration. 
 
No revision required.  


 







 


Issue 5 Page 2  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 2. “The ERG was concerned 
at the exclusion of bevacizumab 
as a comparator given it is used 
off-label for the treatment of 
myopic CNV in the UK” 


 


This statement is followed with no 
reference or evidence presented 
for its substantiation.  


 


Either a reference should be supplied to 
substantiate this statement or it should be 
withdrawn 


This statement relating to the choice 
of comparator is not supported by any 
reference or evidence. This is not in 
keeping with the NICE evidenced 
based approach. 


 


Providing this reference will allow the 
committee to appraise the quality of 
evidence associated with the ERG 
claim. 


Not a factual error. The 
statement is based on advice 
from the ERG clinical expert.  


Although not licensed for 
intraocular use, bevacizumab 
is used in some Ophthalmic 
Units in the NHS to treat 
patients with myopic CNV.    


It is worth noting that the 
current manufacturer’s 
submission moved away from 
the NICE final scope, which 
included bevacizumab as 
relevant comparator. 


No revision required. 


 







Issue 6 Page 3  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 3. “Adverse events that 
affected more than around 5% of 
the patients of the Novartis phase 
III trial for ranibizumab and the 
VIP trial for vPDT are included in 
the analysis, affecting both costs 
and QALYs.” 


 


The criteria for selecting adverse 
events for the NICE economic 
model (see page 156 of the 
submission, section 7.3.1) was 
“events that occurred in at least 
five patients, and the AEs that are 
suspected to be related to the 
study drug and/or ocular 
injection.”  


Please note that the criteria did 
not include 5% as suggested here 
and does not include that they are 
suspected as being related to the 
study drug and/or ocular injection. 


Please amend the definition of the statement as 
per the submission to: 


…events that occurred in at least five patients, 
and the AEs that are suspected to be related to 
the study drug and/or ocular injection 


The ERG report inaccurately states 
the selection process for including 
adverse events. 


The proposed amendment is 
accepted.  
 
The statement on page 3 of 
the ERG report has been 
changed to:  
 
“Adverse events that 
occurred in at least five 
patients, and those that were 
suspected to be related to the 
study drug and/or ocular 
injection in the Novartis 
phase III trial for ranibizumab 
and in the VIP trial for vPDT, 
are included in the analysis, 
affecting both costs and 
QALYs.” 


 


 







Issue 7 Page 4  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 4. “In particular, the higher 
rate of non-subfoveal involvement 
in the Novartis phase III trial may 
be to the benefit of ranibizumab.” 


 


This is factually incorrect and 
misleading as the subfoveal sub-
population in the Novartis phIII 
trial (disease activity arm) actually 
had a slightly larger treatment 
effect (difference in means) 
versus vPDT of 9.1 letters 
compared to 8.9 for juxtafoveal 
and -15 letters versus the 1 
patient with an extrafoveal lesion 
treated with vPDT.  


 


Therefore the ERG statement is 
reversed in the opposite direction 
– i.e. to the detriment of 
ranibizumab. 


Either the ERG report is modified to state that 
their speculation around non-subfoveal 
involvement was not founded by the evidence 
provided herein or the statement is withdrawn. 


This speculation is factually 
incorrect and misleading. 


 


It is important that this is amended 
in order that this invalid critique of 
the economic submission is not put 
to the committee. Indeed, the 
evidence suggests to the contrary 
as presented in the description in 
the left column. 


Please note that the point 
made by the ERG does not 
relate to any subgroup effect 
between subfoveal and non-
subfoveal within the Novartis 
phase III trial, which is what the 
manufacturer description 
seems to imply. 


The ERG statement relates to 
the extrapolation applied for 
vPDT within the modelling for 
months 3 to 12. This is 
presented in a more detailed 
account on page 86 of the ERG 
report. 


The vPDT arm of the VIP trial 
had a lower rate of non-
subfoveal than both arms of the 
Novartis phase III trial. There 
may be a different prognosis 
for subfoveal compared to non 
subfoveal over the course of 
months 3 to 12. If this were the 
case, the vPDT arm of the VIP 
trial might tend to have fared 
worse than would be expected 
in the vPDT arm of the Novartis 
phase III trial had this been 
continued beyond 3 months out 
to 12 months with no cross 







over. 


This is the source of the 
potential bias to which the  
ERG statement refers. We are 
not suggesting that there is a 
subgroup effect upon the net 
gain from ranibizumab over 
vPDT at 3 months. 


It may be open to the 
manufacturer to present the 
VIP data for BCVA changes 
between months 3 and 12 for 
the subfoveal and the non-
subfoveal subgroups 
separately to further explore 
this point. 


No revision required. 


 







Issue 8 Page 4 - KEY POINT  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 4. “The model appears to 
assume that ranibizumab 
monitoring visits can double as 
treatment visits but that vPDT 
monitoring visits cannot double as 
treatment visits. In the absence of 
other evidence, it seems more 
reasonable to assume that both 
ranibizumab and vPDT can have 
“1 stop” monitoring and treatment, 
or that neither can, and that a “2 
stop” model is required.” 


 


This statement is incorrect. The 
ERG (here) seems not to have 
recognised the change to the 
monitoring schedule in the SPC 
for ranibizumab in this specific 
indication.  


 


In fact, the model assumes a 
very conservative position of “2 
stop” for all patients on both 
treatments.  


 


For both ranibizumab and vPDT 
the administration visit cost 
(injection visit costs) includes an 


The Novartis economic model conservatively 
assumes a “2 stop” monitoring schedule for 
both treatments. Furthermore, the ranibizumab 
label would support 5.33 monitoring visits under 
“2-stop” rather than the 8.5 used in the model. 


Monitoring is one of the key 
variables within the economic 
model. 


 


The ERG has misunderstood the 
SPC for this indication and has 
wrongly assumed that the Novartis 
analysis has been biased in favour 
of ranibizumab. In fact, Novartis has 
been extremely conservative as the 
numbers presented within the 
model should be 5.33 not 8.5 as 
used. 


 


All the ERG analyses within the 
report underestimate the true 
incremental cost differences 
between the treatments. 


The proposed amendment is 
accepted. 


The paragraph on page 4 has 
been deleted. 


The ERG error incorrectly 
added 3.5 monitoring visits to 
the ranibizumab side of the 
equation; i.e. inflated its costs 
by around £612 for the two 
stop model, with this increasing 
to around £700 once the 15% 
bilateral rate of treatment is 
taken into account.  
 
Section 5 of the ERG report 
has been revised to address 
the manufacturer’s comment 
and amend this error. In 
particular, the following 
changes have been made: 
 
Page 7 
The following values  
£1,786  £8,673  £7,116  £1,178  
£4,037  £1,178  £2,481  
£1,342,  £5,123  £3,728  
£1,276  £2,570  £1,175  £254k  
have been amended to 
£2,474  £9,360  £7,804  £1,866  
£4,725  £1,866  £3,169  £2,029  







OCT scan for monitoring. 


In year 1, as per vPDT SPC, 
monitoring should be quarterly, 
and therefore 4 monitoring visits 
were accounted for in addition to 
the 3.4 administration visits.  For 
ranibizumab, in addition to the 3.5 
injection visits, an additional (very 
conservative) 8.5 monitoring visits 
were accounted for. If you refer to 
the SPC for ranibizumab in this 
indication, you will note the 
following for monitoring: 


“…monitoring is recommended 
monthly for the first two months 
and at least every three months 
thereafter during the first year. 
After the first year, the frequency 
of monitoring should be 
determined by the treating 
physician.” 


 


Therefore, this equates to 5.33 
monitoring visits required in 
addition to 3.5 injection visits 
under 2 stop conditions. The 
model has very conservatively 
allowed for 8.5 additional 
monitoring visits (under 2 stop).  


 


In summary the model is 100% 
“2 stop” for both treatments for 


£5,810  £4.415  £1.963  £3,257  
£1,862  £391k 
 
Page 99 
The following values in Table 
51 
£10,743  £1,786  £8,673 have 
been amended to  
£10,055  £2,474  £9,360 
 
The following values in Table 
52 
£10,743  £1,786,  £7,116   
have been amended to 
£10,055  £2,474,  £7.804  
 
Page 100 
All values in Tables 53 and 54 
have been corrected. 
 
Page 101 
50% and 60% in the paragraph 
“Including all the natural history 
studies identified by the 
manufacturer has quite a 
sizeable impact upon both the 
net costs and the net benefits, 
reducing the net health benefits 
to between 50% and 60% of 
those of the revised base case” 
have been amended to 55% 
and 65%. 
 
Page 103 
The following figures  
£1,786  £8,673  £7,116  £1,178  







both years on treatment. The 
number of additional 
monitoring visits under 2-stop 
was 8.5 in the model whereas 
the final UK label was 5.33. 


£4,037  £1,178  £2,481  £1,342  
£5,123  £3,728  £1,276  £2,570  
£1,175  £254k 
have been amended to 
£2,747  £9,360  £7,804  £1,866  
£4,725  £1,866  £3,169  £2,029  
£5,810  £4,415  £1,963  £3,257  
£1,862  £391k 
 


 


 







Issue 9 Page 5  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 5. “The manufacturer did not 
include bevacizumab as a 
comparator, despite the fact that it 
is used off-label for myopic CNV, 
but opted to include only vPDT 
which is not widely used in clinical 
practice due to its lack of long 
term effects.” 


 


This statement is followed with no 
reference or evidence presented 
for its substantiation. 


Either a reference should be supplied to 
substantiate this statement or it should be 
withdrawn 


This statement relating to the 
choice of comparator is not 
supported by any reference or 
evidence. This is not in keeping with 
the NICE evidenced based 
approach. 


 


Providing this reference will allow 
the committee to appraise the 
quality of evidence associated with 
the ERG claim. 


Not a factual error.  


The statement is based on 
advice from the ERG clinical 
expert.  


Although not licensed for 
intraocular use, bevacizumab is 
used in some Ophthalmic Units 
in the NHS to treat patients 
with myopic CNV.    


It is worth noting that the 
current manufacturer’s 
submission moved away from 
the NICE final scope, which 
included bevacizumab as 
relevant comparator. 


No revision required. 


 







Issue 10 Page 5  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 5. “This may result in an 
inflated effect of the benefit of 
ranibizumab.” 


 


This is factually incorrect and 
misleading as the subfoveal sub-
population in the Novartis phIII 
trial (disease activity arm) actually 
had a slightly larger treatment 
effect (difference in means) 
versus vPDT of 9.1 letters 
compared to 8.9 for juxtafoveal 
and -15 letters versus the 1 
patient with an extrafoveal lesion 
treated with vPDT.  


 


Therefore the ERG statement is 
reversed in the opposite direction 
– i.e. to the detriment of 
ranibizumab. 


Either the ERG report is modified to state that 
their speculation around non-subfoveal 
involvement was not founded by the evidence 
provided herein or the statement is withdrawn. 


This speculation is factually 
incorrect and misleading. 


 


It is important that this is amended 
in order that this invalid critique of 
the economic submission is not put 
to the committee. Indeed, the 
evidence suggests to the contrary 
as presented in the description in 
the left column. 


Please see ERG response to 
Issue 7. 


No revision required. 


 







Issue 11 Page 6  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 6. “Adverse events were 
only included if they affected 
more than around 5% of the 
patients in the relevant arm of the 
Novartis trial. Consequently, 
retinal tears were not included.” 


 


This is incorrect. As per the 
clarification response to question 
B1, there were no adverse 
events of retinal tear (for the 
licensed and modelled 
posology) that were suspected 
as related to ocular injection or 
the study drug. 


 


************************************** 
************************************** 
************************************** 
************************************** 
************************************** 
************************************** 
************************************** 
************************************** 
************************************** 
************************************** 
************************************** 
************************************** 
************************************** 


Remove the point below relating to retinal tears. 


 


“Adverse events were only included if they 
affected more than around 5% of the patients in 
the relevant arm of the Novartis trial. 
Consequently, retinal tears were not included. 
Retinal tears, if untreated, may lead to retinal 
detachment with the subsequent risk of visual 
loss. This is likely to be the case especially in 
eyes affected by pathological myopia in which 
retinal detachment rates are already higher than 
those in the general population.” 


The statement for the justification 
for not including retinal tears within 
the economic model is factually 
incorrect. 


 


It is important the committee are 
aware of the evidence presented to 
them within the Novartis phase III 
study and any implications to 
economic modelling. 


 
The ERG statement implies that 
Novartis have been biased in their 
approach for not including retinal 
tears when in fact there was no 
evidence to substantiate this being 
the case. 


The proposed amendment is 
accepted. 


The bullet point on page 6 of 
the ERG report has been 
deleted. 


In addition, on page 68 of the 
ERG report the paragraph 
which refers to adverse events 
has been changed to: 
 
“Only adverse events that 
occurred in at least 5 patients 
(i.e. 4% to 6% of the trial 
patients) and were suspected 
of being related to the study 
drug were included within the 
modelling.” 
 
For clarity, the following 
paragraph has also been 
added to page 68: 
 
The manufacturer notes that: 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 







************************************** 
************************************** 
************************************** 
*************************** 


The economic model specifically 
evaluates the cost effectiveness 
of the licensed posology in this 
indication (ranibizumab – Group 
II) and thus this AE did not meet 
the criteria for inclusion. 


*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
*********************************** 
********” 


 


 







Issue 12 Page 10  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 10. “Bevacizumab (Avastin, 
Genetech, USA) is an 
inexpensive, full-length 
monoclonal antibody that binds 
and inhibits all isoforms of anti-
VEGF A. It is currently unlicensed 
for all eye conditions but used off-
label in the NHS for the treatment 
of CNV associated with PM.” 


 


This statement is followed with no 
reference or evidence presented 
for its substantiation. 


Either a reference should be supplied to 
substantiate this statement or it should be 
withdrawn 


This statement relating to the 
choice of comparator is not 
supported by any reference or 
evidence. This is not in keeping with 
the NICE evidenced based 
approach. 


 


Providing this reference will allow 
the committee to appraise the 
quality of evidence associated with 
the ERG claim. 


Not a factual error.  


The statement is based on 
advice from the ERG clinical 
expert.  


Although not licensed for 
intraocular use, bevacizumab is 
used in some Ophthalmic Units 
in the NHS to treat patients 
with myopic CNV.    


It is worth noting that the 
current manufacturer’s 
submission moved away from 
the NICE final scope, which 
included bevacizumab as 
relevant comparator. 


No revision required. 


 







Issue 13 Page 11  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 11. “Ranibizumab does not 
currently have a UK marketing 
authorisation for the treatment of 
myopic CNV.” 


This is factually incorrect 


Marketing authorisation was granted on 4
th
 


July. 
The ERG are incorrect in terms of 
the licensing status 


The proposed amendment is 
accepted. 


 







Issue 14 Page 11  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 11. “Rather than vPDT, 
clinical centres tend to use 
bevacizumab off-license for 
myopic CNV.” 


 


This statement is followed with no 
reference or evidence presented 
for its substantiation. 


Either a reference should be supplied to 
substantiate this statement or it should be 
withdrawn 


This statement relating to the 
choice of comparator is not 
supported by any reference or 
evidence. This is not in keeping with 
the NICE evidenced based 
approach. 


 


Providing this reference will allow 
the committee to appraise the 
quality of evidence associated with 
the ERG claim. 


Not a factual error.  


The statement is based on the 
advice of the ERG clinical 
expert. We have, however, 
decided to re-phrase it as 
follows:  


“Rather than vPDT, some 
clinical centres in the NHS opt 
for the use of bevacizumab off-
license for the treatment of 
myopic CNV. This is implicitly 
acknowledged by the 
manufacturer who states in the 
current submission that: “the 
use of unlicensed bevacizumab 
is not considered as 
established practice across the 
NHS”. 


It is worth noting that the 
manufacturer’s submission 
moved away from the NICE 
final scope, which included 
bevacizumab as relevant 
comparator. 


 







Issue 15 Page 12  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 12. “Ranibizumab at present 
does not have a UK marketing 
authorisation for visual impairment 
due to CNV secondary to PM.” 


 


This is factually incorrect. 


Marketing authorisation was granted on 4
th
 


July. 
The ERG are incorrect in terms of 
the licensing status 


The proposed amendment is 
accepted.  
 
The statement on page 12 of 
the ERG report has been 
changed to: 
“Ranibizumab was granted a 
UK marketing authorisation for 
visual impairment due to CNV 
secondary to PM on 4 July 
2013.” 


 


 


Issue 16 Page 13  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 13. “…and marketing 
authorisation is expected between 
July and September 2013.” 


This is factually incorrect. 


Marketing authorisation was granted on 4
th
 July. The ERG are incorrect in terms of 


the licensing status 


The proposed amendment is 
accepted.  
 
The statement on page 13 of 
the ERG report has been 
deleted. Please see also our 
response to Issue 15 above. 
 


 







Issue 17 Page 13  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 13. “In their submission, the 
manufacturer provided an 
argument against bevacizumab 
being used as a comparator in 
this appraisal.  They argued that, 
as bevacizumab has not yet been 
granted market authorization for 
use in CNV associated with PM, 
its unlicensed use cannot be 
considered as established 
practice across the NHS and it 
should not be administered when 
a licensed alternative is available.” 


 


This statement concerning the 
explanation provided by Novartis 
as to why they do not believe that 
bevacizumab is a valid 
comparator omits key evidence 
supporting the argumentation 


The amendment needs to incorporate the actual 
Novartis rationale for not including bevacizumab 
as a comparator rather than omit key 
argumentation. 


The committee should be aware of 
all the rationale put forward by 
Novartis rather than a selected 
segment. 


The ERG statement is a fair 
and correct summary of the 
manufacturer’s argument 
against bevacizumab.   


No revision required. 


 







Issue 18 Page 30  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 30. Table 7 vPDT column – 
values presented for 0-6 months 
and 0-12 months (for both mean 
average and change in BCVA) 


 


This value is factually inaccurate, 
as written, because the column 
labelling is not correct.  


These values (i.e. for 0-6 and 0-12) 
are for vPDT+ranibizumab. A note 
must be included on this table as it 
is otherwise misleading. 


A footnote added to the table for these values to 
state that they are for the comparison of 
vPDT+ranibizumab rather than vPDT alone. 


Table 7 is factually incorrect and 
misleading as currently written 
since the phase III trial allowed 
crossover from the vPDT arm after 
month 3 for ethical reasons. 


 


A footnote must be added in order 
to make it absolutely clear what the 
data for 0-6 and 0-12 in the vPDT 
arm refer to. 


Not a factual error.  


The text on page 30 of the 
ERG report clearly states that 
beyond 3 months people in 
the vPDT group received 
ranibizumab. Revision not 
necessary. 


 


Issue 19 Page 32  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 32. “(Table X1).” 


 


It is not clear where Table X1 is – 
It is most likely an error and 
needs to be rectified. 


Label the table accurately. The point that the ERG is making 
requires the reader to refer to a 
mislabelled table. 


The typographical error has 
been amended.  


The Table on page 32 of the 
ERG report has been 
correctly labelled as Table 8. 


 


 







Issue 20 Page 33  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 33. “In the ranibizumab 
activity group, the mean (SD) 
change from baseline to 3 months 
in CRT (μm) was -77.6 (9.75), 
while in the stabilisation group it 
was -61.0 (6.68)” 


 


The use of SD is incorrect. It 
should state SE. 


Change the wording to: 


“In the ranibizumab activity group, the mean 
(SE) change from baseline to 3 months in CRT 
(μm) was -77.6 (9.75), while in the stabilisation 
group it was -61.0 (6.68)” 


 


The ERG report if factually incorrect. 


 


It maintains technical accuracy of the 
Novartis phase III clinical data. 


The proposed amendment is 
accepted. 


 


 







Issue 21 Page 33  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 33. “The vPDT had greater 
reductions than it had at 3 months, 
but still lower than the two 
ranibizumab groups.” 


 


Factually incorrect as it should 
state: The vPDT/ranibizumab 
group – it is ambiguous as to 
whether it refers to vPDT on its 
own or actually ranibizumab+vPDT. 


 


Change the wording to: 


“The vPDT+ranibizumab arm had greater 
reductions than it had at 3 months, but still lower 
than the two ranibizumab groups.” 


The ERG report is factually 
incorrect as it omits the correct 
wording for the trial arm after the 
crossover occurs. 


 


It is important for the committee to 
be absolutely clear that the 
comparison discussed here is 
referring to the post crossover 
group. 


Not a factual error.  


The paragraph on page 33 of 
the ERG reports reads: 


“Following clarification, the 
ERG was provided with the  
0-6 months and 0-12 months 
data for the 
vPDT/ranibizumab group 
(Table 9). The vPDT had 
greater reductions than it had 
at 3 months, but still lower 
than the two ranibizumab 
groups.” 


 


 







Issue 22 Page 33  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 33. “There was no indication 
by the manufacturer of statistical 
significance” 


 


This is factually incorrect as an 
asterisk system was employed 
when a statistical comparison was 
significant. The was labelled in 
the footnote. 


Remove comment Factually incorrect as Table 22 
within the clarification response 
clearly indicates whether a 
comparison was statistically 
significant using an asterisk system. 


The proposed amendment is 
accepted.  


The sentence on page 33 has 
been removed. 


 


Issue 23 Page 33  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 33. “Mean (SD) changes 
from baseline in CFT were -74.3 
(105.58) for ranibizumab disease 
activity” 


 


Factually incorrect as this should 
state 105.08 (see page 89 of 
submission). 


 


 


Amend number to 105.08. The SD figure is incorrect.  


 


It should be correct in order to 
consistent with the submission 


The typographical error on 
page 33 has been amended. 


 







Issue 24 Page 53  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 53. “The manufacturer has 
chosen three months as the 
primary endpoint for clinical 
effectiveness within the Novartis 
phase III trial versus vPDT. Other 
studies in this clinical area have 
typically used 12 months and the 
ERG clinical opinion is that 12 
months should be regarded as the 
bare minimum. The ERG is 
concerned at the choice of 3 
months as the primary endpoint 
because this is unlikely to reflect 
the longer term efficacy of the 
treatment and will not provide 
accurate information on the 
number of treatments required to 
control the disease.” 


 


This is not factually accurate as 
the Novartis phase III study 
provides a 12 month estimate for 
the efficacy of ranibizumab and 
the number of injections 
required to control the disease. 


 


Amend the statement by removing the latter 
portion that relates to the number of treatments 
required to control disease. 


 


“The ERG is concerned at the choice of 3 
months as the primary endpoint because this is 
unlikely to reflect the longer term efficacy of the 
treatment” 


 


 


The ERG statement is factually 
incorrect as it suggests that the 
phase III study is not able to provide 
any accurate information pertaining 
to ranibizumab injection frequency 
after 3 months. 


 


This is not the case as injection 
frequency has been reported for up 
to 12 months. 


 


Injection frequency is an important 
parameter in the economic model. It 
is important that the committee are 
aware that ranibizumab data for 
efficacy and injection frequency are 
available up to 12 months. 


 


All interventional studies require 
approval from the relevant 
Competent Authority and Ethics 
boards. At the time of developing 
this study, it was well known from 
the VIP study that vPDT treatment 
resulted in a mean deterioration in 
visual acuity by month 12. At the 
same time, the efficacy of 
ranibizumab in wAMD had been 


Not a factual error. 


Only 3 months data were 
available for the comparison 
between ranibizumab and 
vPDT. Therefore, the ERG’s 
concern regarding the choice of 
3 months as primary endpoint 
is justified. 







clearly proven. It was therefore 
ethically unacceptable to expose 
patients to vPDT for 12 months 
without the opportunity to switch to 
ranibizumab. The ERG clinical 
opinion appears to ignore the clear 
Ethical considerations which must 
be adhered to in these 
circumstances.  


 


Issue 25 Page 63  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 63. Table 23. “The base 
case modelling comparing 
bevacizumab with vPDT uses 
data from the phase III trial and 
the VIP trial” 


 


This statement in the table is 
incorrect as it was meant to state 
ranibizumab. 


 


Amend thus: 


 “The base case modelling comparing 
ranibizumab with vPDT uses data from the 
phase III trial and the VIP trial” 


 


Factually incorrect statement about 
the base case comparator. The 
wrong VEGF treatment was 
selected. 


 


Needs to be amended as it 
describes the NICE reference case 
checklist. 


The proposed amendment is 
accepted. 


The statement in Table 23, 
page 63 of the ERG has been 
amended as suggested. 


 







Issue 26 Page 65  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 65. It is principally a one 
eye model, though some 
additional costs are included for 
bilateral disease at baseline 


 


It is factually incorrect as it omits 
“...and applied over the 24 months 
treatment period” 


 


As written, it could be wrongly 
interpreted that the model only 
accounts for bilateral costs at 
baseline and that they are not 
accounted for during the 
remaining cycles to 24 months. 


Amend wording to: 


 


“It is principally a one eye model, though some 
additional costs are included for bilateral 
disease at baseline and applied over the 24 
months treatment period” 


 


Bilateral costs are important as they 
double the costs of treatment for 
those specific patients (15%) in the 
population.  


 


The ERG statement is misleading 
as it implies that only these costs 
applied at baseline and not for the 
full 24 months treatment period. 


While not a factual error the 
ERG accepts the proposed 
amendment. 


The statement on page 65 of 
the ERG report has been 
amended as suggested.  


 







Issue 27 Page 65  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 65. “Adverse events, which 
occurred in more than 5% of the 
patients in the Novartis phase III 
trial for ranibizumab and in the 
VIP trial for vPDT, are included in 
the analysis and they affect both 
costs and QALYs.” 


 


The criteria for selecting adverse 
events for the NICE economic 
model (see page 156 of the 
submission, section 7.3.1) was 
“events that occurred in at least 
five patients, and the AEs that are 
suspected to be related to the 
study drug and/or ocular 
injection.”  


Please note that the criteria did 
not include 5% as suggested here 
and does not include that they are 
suspected as being related to the 
study drug and/or ocular injection. 


 


Please amend the definition of the statement as 
per the submission to: 


…events that occurred in at least five patients, 
and the AEs that are suspected to be related to 
the study drug and/or ocular injection 


The ERG report inaccurately states 
the selection process for including 
adverse events. 


The proposed amendment is 
accepted.  


The statement on page 66 of 
the ERG report (not page 65 as 
stated by the manufacturer) 
has been changed to: 


“Adverse events that occurred 
in at least five patients, and 
those that were suspected to 
be related to the study drug 
and/or ocular injection in the 
Novartis phase III trial for 
ranibizumab and in the VIP trial 
for vPDT, are included in the 
analysis and they affect both 
costs and QALYs.” 
 


 







Issue 28 Page 73 - KEY POINT  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 73. “Table 30, which 
reproduces Table 60 on page 184 
of the submission, assumes that 
the monthly monitoring visits 
during the first year within the 
ranibizumab arm could double as 
treatment visits. However, 
treatment visits for vPDT are 
assumed to be in addition to the 
quarterly monitoring visits of the 
VIP trial.” 


 


This statement is factually 
incorrect as described in detail 
within issue 8. The ERG have 
misinterpreted the monitoring 
frequency required with 
ranibizumab. 


Please amend as per issue 8. As per issue 8. The proposed amendment is 
accepted.  


The statement has been 
removed from page 73 of the 
ERG report. 


 







Issue 29 Page 84  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 84. “Applying the 1st 
alternative interpretation of the 
results of Christ et al as above 
increases the gain from 
ranibizumab from the 0.432 
QALYs of the base case to 0.400 
QALYs” 


This should state “decreases” 


 


Amend to: “Applying the 1st alternative 
interpretation of the results of Christ et al as 
above decreases the gain from ranibizumab 
from the 0.432 QALYs of the base case to 
0.400 QALYs” 


 


The ERG report is incorrect as 
moving from 0.432 QALYs to 0.400 
QALYs is a decrease not increase. 


The proposed amendment is 
accepted.  


The statement on page 84 has 
been amended as suggested. 


 


 







Issue 30 Page 87  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 87. “Given the worse 
prognosis for patients with 
subfoveal CNV, the analysis may 
be biased in favour of 
ranibizumab. It is impossible for 
the ERG to quantify the degree of 
such a bias. A possible approach, 
given the manufacturer’s access 
to patient level data from both 
trials, would be the use of data 
from the subfoveal subgroup 
only.” 


 


This is factually incorrect and 
misleading as the subfoveal sub-
population in the Novartis phIII 
trial (disease activity arm) actually 
had a slightly larger treatment 
effect (difference in means) versus 
vPDT of 9.1 letters compared to 
8.9 for juxtafoveal and -15 letters 
versus the 1 patient with an 
extrafoveal lesion treated with 
vPDT.  


 


Therefore the ERG statement is 
reversed in the opposite direction 
– i.e. to the detriment of 
ranibizumab. 


Either the ERG report is modified to state that 
their speculation around non-subfoveal 
involvement was not founded by the evidence 
provided herein or the statement is withdrawn. 


This speculation is factually 
incorrect and misleading. 


 


It is important that this is amended 
in order that this invalid critique of 
the economic submission is not put 
to the committee. Indeed, the 
evidence suggests to the contrary 
as presented in the description in 
the left column. 


Please see the ERG response 
to Issue 7. 


No revision required. 







 







Issue 31 Page 87 - KEY POINT  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 87. “Treatment and 
monitoring visits 


No justification has been offered 
for the apparent assumption that 
monitoring visits can double as 
treatment visits for ranibizumab 
but not for vPDT. It may be 
argued that some patients may 
receive one stop treatment and 
other patients two stop treatment, 
with the proportions differing 
between ranibizumab and vPDT. 
However, the base case 
assumption is the most extreme 
that can be made and is to the 
benefit of ranibizumab” 


“In the absence of any 
consideration of the proportions 
receiving one stop and two stop 
treatment, it seems most 
reasonable to assume either that 
monitoring visits can double as 
treatment visits for both arms or 
that monitoring visits cannot 
double as treatment visits for both 
arms.” 


 


Unfortunately, as described in 
detail within issue 8, the ERG has 


Please see issue 8. Please see issue 8. The proposed amendment is 
accepted.  


Both paragraphs on page 87 of 
the ERG report have been 
deleted. 







misunderstood the SPC relating to 
monitoring of ranibizumab in this 
indication and do not understand 
how this translates into “1-stop” 
and “2-stop” scenarios. Please 
see full detail in issue 8. 


 







Issue 32 Page 97  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 97. The TPMs are based 
upon 112 patients for 
ranibizumab, 56 patients for vPDT 
for baseline to month 3 and 82 
patients for vPDT for 3 months to 
12 months as this latter is drawn 
from the vPDT arm of the VIP 
trial. Given the 8 health states of 
the model, this is in the context of 
being required to populate TPMs 
with 64 entries. While the patient 
numbers are typically clustered 
around the principal diagonal of 
the TPM with zero probabilities for 
the more extreme transitions, this 
still results in quite a large number 
of probabilities being populated by 
relatively few patients. Based 
upon the patient numbers 
supplied in response to the ERG 
clarification questions, the empty 
columns, the number of populated 
cells, the number of populated 
cells with only one patient, the 
number of unpopulated cells and 
the number of unpopulated cells 
that are “holes” in the TPMs, can 
be presented. 


Factually incorrect as written 
as this represented the case 
only in scenario 1. Novartis also 


The ERG report should acknowledge that 
Novartis acknowledged this issue within the 
submission and consequently presented 2 other 
scenarios, one of which addressed the lack of 
sample size within the full matrix. Furthermore, 
that there were inherent advantages and 
disadvantages with all methods. Nonetheless, 
all three methods had only minor differences in 
their results. 


It is a misleading statement by 
omitting a key scenario analysis for 
this very issue that was 
transparently reported within the 
submission. 


 


It is important to let the committee 
know that Novartis recognised this 
issue and reported results using 
another method with very similar 
results. This should not raise 
unfounded doubt about the validity 
of the modelling methodology. 


To address the problem raised 
by the manufacturer, the 
following additional section has 
been added to page 76 of the 
ERG report: 
 
Scenario analyses pooling 
patient level data 
In the light of some transitions 
being populated with small 
patient numbers, the 
manufacturer also presents two 
scenario analyses use 
alternative calculations for the 
transitions. 


 Scenario 2: Calculating 
the transitions for the 
top two health states 
based upon the patient 
level data, but pooling 
the patient level data 
for the other health 
states with the 
additional assumption 
that patients could only 
gain or lose between 
two and four lines 
between cycles. This 
scenario is undertaken 
to try to avoid the 
possible ceiling effects 
that the top two health 







supplied results for 2 additional 
scenarios. The “constant across 
VA methodology” ameliorates the 
holes as discussed in the 
subsequent paragraph hence 
undertaking the work and 
presenting NICE with the results. 


states might impose 
upon the analysis of 
scenario 3 outlined 
below. 


 Scenario 3: Pooling the 
patient level data with 
the additional 
assumption that 
patients could only 
gain or lose between 
two and four lines 
between cycles. 


The more usual approach for a 
pooled analysis would be for 
the likelihoods of gains and 
losses in the ranibizumab arm 
to have been conditioned by 
the relative risks of these for 
vPDT. These relative risks 
could have been drawn from 
the Novartis phase III trial for 
the first 3 months, and from the 
indirect comparison with the 
VIP trial thereafter.  
 
The scenario analyses results 
in an estimated 0.43 QALY 
gain and a £4,078 cost saving 
for scenario 2, and in an 
estimated 0.42 QALY gain and 
£4,032 cost saving for scenario 
3: roughly the same QALY gain 
but somewhat larger cost 
savings compared to the base 
case. The intuition underlying 







this is not clear.” 
 


Issue 33 Page 98  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 98. “This may question the 
reliability of the approach for the 
base case modelling and whether 
the patient numbers within the 
trials provide sufficient patient 
level data to be able to sensibly 
populate a model with 8 health 
states and the resulting 64 cell 
TPMs.” 


 


Please see exact comment above 
(issue 32) as it relates to the 
same issue. 


As per issue 32. 


 


As per issue 32. The proposed amendment is 
accepted.  


An additional section has been 
added to page 76 of the ERG 
report. Please see ERG 
response to Issue 32 above. 


 







Issue 34 Page 98 - KEY POINT  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 98. “Assumed a two stop 
model for monitoring and dosing.” 


 


Incorrect as explained in detail 
within issue 8. 


As per issue 8. 


 


As per issue 8. The proposed amendment is 
accepted. The following bullet 
point and related footonote on 
page 98 have been deleted: 


“Assumed a two stop model for 
monitoring and dosing


1
. 


 
Implemented within the 
Cost_Inputs worksheet by 
setting cell E30=12, E31=4, 
G30=4 and G31=4” 


 


 







Issue 35 Page 101  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 101. “The differing 
proportions of non-subfoveal 
involvement in the ranibizumab 
arm of the Novartis phase III trial 
and the vPDT arm of the VIP 
trial.” 


 


This is factually incorrect and 
misleading as the subfoveal sub-
population in the Novartis phIII 
trial (disease activity arm) actually 
had a slightly larger treatment 
effect (difference in means) 
versus vPDT of 9.1 letters 
compared to 8.9 for juxtafoveal 
and -15 letters versus the 1 
patient with an extrafoveal lesion 
treated with vPDT.  


 


Therefore the ERG statement is 
reversed in the opposite direction 
– i.e. to the detriment of 
ranibizumab. 


Either the ERG report is modified to state that 
their speculation around non-subfoveal 
involvement was not founded by the evidence 
provided herein or the statement is withdrawn. 


This speculation is factually 
incorrect and misleading. 


 


It is important that this is amended 
in order that this invalid critique of 
the economic submission is not put 
to the committee. Indeed, the 
evidence suggests to the contrary 
as presented in the description in 
the left column. 


Please see ERG response to 
Issue 7. 


No revision required. 


 







Issue 36 Page 104  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 104. “In particular, the 
higher rate of non-subfoveal 
involvement in the Novartis trial 
may benefit ranibizumab.” 


 


This is factually incorrect and 
misleading as the subfoveal sub-
population in the Novartis phIII 
trial (disease activity arm) actually 
had a slightly larger treatment 
effect (difference in means) 
versus vPDT of 9.1 letters 
compared to 8.9 for juxtafoveal 
and -15 letters versus the 1 
patient with an extrafoveal lesion 
treated with vPDT.  


 


Therefore the ERG statement is 
reversed in the opposite direction 
– i.e. to the detriment of 
ranibizumab. 


Either the ERG report is modified to state that 
their speculation around non-subfoveal 
involvement was not founded by the evidence 
provided herein or the statement is withdrawn. 


This speculation is factually 
incorrect and misleading. 


 


It is important that this is amended 
in order that this invalid critique of 
the economic submission is not put 
to the committee. Indeed, the 
evidence suggests to the contrary 
as presented in the description in 
the left column. 


Please see ERG response to 
Issue 7. 


No revision required. 


 







Issue 37 Page 106  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 106. “The Novartis phase III 
trial, from which effectiveness data 
for ranibizumab are drawn, and the 
VIP trial, from which the majority of 
effectiveness data for vPDT are 
drawn, are not balanced in terms 
of the proportion of patients 
presenting with non-subfoveal 
involvement.This may result in an 
inflated effect of the benefit of 
ranibizumab.” 


 


This is factually incorrect and 
misleading as the subfoveal sub-
population in the Novartis phIII trial 
(disease activity arm) actually had 
a slightly larger treatment effect 
(difference in means) versus vPDT 
of 9.1 letters compared to 8.9 for 
juxtafoveal and -15 letters versus 
the 1 patient with an extrafoveal 
lesion treated with vPDT.  


 


Therefore the ERG statement is 
reversed in the opposite direction – 
i.e. to the detriment of 
ranibizumab. 


Either the ERG report is modified to state that 
their speculation around non-subfoveal 
involvement was not founded by the evidence 
provided herein or the statement is withdrawn. 


This speculation is factually 
incorrect and misleading. 


 


It is important that this is amended 
in order that this invalid critique of 
the economic submission is not put 
to the committee. Indeed, the 
evidence suggests to the contrary 
as presented in the description in 
the left column. 


Please see ERG response to 
Issue 7. 


No revision required. 


 







Issue 38 Page 107  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 107. “Adverse events were 
only included if they affected more 
than around 5% of the patients in 
the relevant arm of the Novartis 
phase III trial. Subsequently, 
retinal tears were not included.” 


 


This is incorrect. As per the 
clarification response to question 
B1, there were no adverse 
events of retinal tear (for the 
licensed and modelled 
posology) that were suspected 
as related to ocular injection or 
the study drug. 


 


*************************************** 
*************************************** 
*************************************** 
*************************************** 
*************************************** 
*************************************** 
*************************************** 
*************************************** 
*************************************** 
*************************************** 
*************************************** 
*************************************** 
*************************************** 


Remove the point below relating to retinal tears. 


 


“Adverse events were only included if they 
affected more than around 5% of the patients in 
the relevant arm of the Novartis trial. 
Consequently, retinal tears were not included. 
Retinal tears, if untreated, may lead to retinal 
detachment with the subsequent risk of visual 
loss. This is likely to be the case especially in 
eyes affected by pathological myopia in which 
retinal detachment rates are already higher 
than those in the general population.” 


The statement for the justification 
for not including retinal tears within 
the economic model is factually 
incorrect. 


 


It is important the committee are 
aware of the evidence presented to 
them within the Novartis phase III 
study and any implications to 
economic modelling. 


 
The ERG statement implies that 
Novartis have been biased in their 
approach for not including retinal 
tears when in fact there was no 
evidence to substantiate this being 
the case. 


The proposed amendment is 
accepted. 


 


This bullet point on page 107 of 
the ERG report has been 
deleted. 







*************************************** 
*************************************** 
*************************************** 
*************************************** 


The economic model specifically 
evaluates the cost effectiveness 
of the licensed posology in this 
indication (ranibizumab – Group 
II) and thus this AE did not meet 
the criteria for inclusion. 


 







Issue 39 Page 104  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 119. “Two sets of 
deterministic results are presented 
within the submission, those of the 
base case of section 7.7.6 and 
those of appendix 16.” 


 


This is factually inaccurate and 
misleading. The results in 
appendix 16 are not presented in 
the submission. Appendix 16 
refers to an early model 
development meeting held with UK 
ophthalmologists in order to 
validate modelling assumptions. 


 


Novartis stated clearly in the 
clarification response that these 
results were not valid and did not 
constitute part of the submission. 


Remove reference to these results as they are 
not valid and do not constitute results for the 
NICE submission 


The statement is inaccurate and 
misleading. The appendix was 
attached as a means of 
demonstrating any early 
discussions around modelling 
assumptions only. 


 


The ERG asked for clarification 
regarding these results and 
Novartis responded that they did 
not constitute results as part of the 
submission. 


To address the problem raised 
by the manufacturer, the 
following paragraph on page 
119 of the ERG report (not 
page 104 as stated by the 
manufacturer): 


“Two sets of deterministic 
results are presented within the 
submission, those of the base 
case of section 7.7.6 and those 
of Appendix 16. The 
deterministic results of 
Appendix 16 include pairwise 
comparisons with vPDT, 
observation and bevacizumab.” 


has been changed to: 


“The deterministic results of 
Appendix 16 of the submission 
include pairwise comparisons 
with vPDT, observation, and 
bevacizumab. The 
manufacturer maintains that 
‘these results were attached as 
a mean of demonstrating any 
early discussions around 
modelling assumptions only’.” 


 







Issue 40 Page 121  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Page 121. “Lacono 2012” 


 


The author of the paper is spelt 
incorrectly.  


Iacono 2012 


 


Please note that it is an “i” nor an “L” 


Making sure that the information 
within the ERG report is accurate 
and correct 


The spelling mistake on page 
121 has been amended. 
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This document contains the ERG report errata in response to the manufacturer’s factual 


inaccuracy check.  


 


 


 







3 


1 SUMMARY 


1.1 Scope of the submission 


The manufacturer’s submission from Novartis Pharmaceuticals addressed the use of 


ranibizumab (0.5mg) in adults presenting with visual impairment due to choroidal 


neovascularisation associated with pathological myopia. 


 


1.2 Summary of clinical effectiveness evidence submitted by the manufacturer 


The main clinical effectiveness evidence submitted by the manufacturer consists of a phase-


three RCT sponsored by Novartis. The Novartis phase III trial consisted of a 3-month double-


blind phase during which the efficacy and safety of ranibizumab was compared to those of 


vPDT, and a 9-month non-comparative phase which provided data on the efficacy and safety 


of ranibizumab only. Further evidence for the efficacy and safety of ranibizumab was 


provided by two RCTs designed to assess ranibizumab versus bevacizumab and 6 non-RCTs 


(the phase II REPAIR trial, conducted in 12 UK centres, and five case series). Further 


evidence of the effects of vPDT was derived from the VIP trial. 


 


Efficacy of ranibizumab 


The Novartis Phase III trial assessed ranibizumab (disease activity arm or disease stabilisation 


arm) versus vPDT, the only licensed treatment for this indication. For the primary outcome, 


mean average change from baseline (for months 1 to 3), the ranibizumab disease activity 


group had mean (SD) change 10.6 (****) letters, disease stabilisation, 10.5 (****) letters and 


vPDT, 2.2 (****) letters. These differences of ranibizumab versus vPDT were statistically 


significant. 


 


The proportion of patients gaining 10 letters or more from baseline to 3 months was ****** 


for ranibizumab disease activity, ***** for ranibizumab disease stabilisation and ****% for 


vPDT, with statistical significance for each of the ranibizumab arms compared to vPDT. 


Greater reductions in central retinal thickness were seen for the ranibizumab arms compared 


to vPDT. The mean (SD) number of ranibizumab injections received in the first 3 months was 


lower for patients treated under disease activity criteria [1.8 (0.8)] compared to disease 


stabilisation [2.5 (0.6)]. Improvements in BCVA were observed in both ranibizumab arms 


over 12 months, but no clinically relevant statistical comparisons could be made to vPDT 


beyond 3 months due to the switching of treatments in this group. 
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with pathological myopia and the development of geographic atrophy at the macula could 


affect long-term visual outcomes, as it has been shown to be the case in age-related macular 


degeneration. 


 


1.4 Summary of cost effectiveness submitted evidence by the manufacturer 


The manufacturer developed a cost utility Markov model with a quarterly cycle and a lifetime 


horizon. It is principally a one eye model, though some additional costs are included for 


bilateral disease at baseline.  The distribution of the visual acuity of the treated eyes is divided 


into eight health states, the majority of which span a range of 10 ETDRS letters. The baseline 


distribution and proportions that have their baseline BSE treated are drawn from the Novartis 


phase III trial. 


 


For the first cycle of the model, the transitions between the health states are drawn from the 


Novartis phase III trial of ranibizumab versus  vPDT. For the next three cycles, the transitions 


between the health states are drawn from the Novartis phase III trial for ranibizumab and from 


the VIP trial for vPDT. Thereafter, extrapolation assumes a slow worsening of visual acuity in 


both arms based upon an estimate drawn from the literature. This results in the average 


difference in BCVA between the arms at the end of the first year being maintained over the 


lifetime of the modelling. 


 


Dosing for ranibizumab of 3.5 injections in year 1 is drawn from the Novartis phase III trial 


and that of 1.0 injection in year 2 is drawn from manufacturer expert opinion. Dosing for 


vPDT of 3.4 treatments in year 1 and 1.7 treatments in year 2 is drawn from the VIP trial.
3
 


 


Quality of life estimates for the base case are not drawn from the EQ-5D quality of life data 


collected during the Novartis phase III trial, but rather are drawn from the experimental lenses 


study of Czoski-Murray et al.
4
 


 


Adverse events that occurred in at least five patients, and those that were suspected to be 


related to the study drug and/or ocular injection in the Novartis phase III trial for ranibizumab 


and in the VIP trial for vPDT, are included in the analysis, affecting both costs and QALYs. 


 


Quite large costs offsets are estimated due to the costs of blindness. Costs of blindness of 


around £17,300 are applied to those whose BSE is modelled as falling into either HS07 or 


HS08. This results in ranibizumab, with the PAS, being estimated to save £2,751 and result in 


an additional 0.43 QALYs and so to dominate vPDT. Probabilistic modelling is broadly in 


line with this, and estimates that there is little to no likelihood of vPDT being cost effective, 
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regardless of the willingness to pay. Manufacturer sensitivity analyses suggest that results are 


relatively insensitive to most variables, though the price of ranibizumab and the monitoring 


cost might affect results at extreme values. 


 


1.5 Summary of the ERG’s critique of cost effectiveness evidence submitted 


There are concerns about the differences between the Novartis phase III trial and the VIP trial 


from which the ranibizumab and vPDT data respectively are drawn. In particular, the higher 


rate of non-subfoveal involvement in the Novartis phase III trial may be to the benefit of 


ranibizumab. 


 


The model structure appears to be broadly reasonable with the exception of the handling of 


cross-over from the better seeing eye (BSE) being treated to the worse seeing eye (WSE) as 


patients change health states. The impact of this may be to underestimate the patient gains and 


cost offsets of the more effective treatment. 


 


EQ-5D data were collected during the Novartis phase III trial, but is not used within the 


submission. The EQ-5D data supplied during the clarification process did not indicate that 


changes in the BCVA of the WSE had any particular impact upon patients’ HRQoL. In the 


absence of EQ-5D data from the trial to populate the economic model, instead of focussing 


exclusively  on the Czoski-Murray et al 2009 HRQoL,  it seems more reasonable to use the  


HRQoL derived from both Brown et al 1999 and Czoski-Murray et al 2009, as done in 


previous STAs.
4,5


 


 


A number of variables within the modelling may require revision. In particular: 


 The year 2 dosing for ranibizumab might be better informed by the three year open 


label study than by expert opinion. This appears to suggest a similar dosing frequency 


for ranibizumab and vPDT in year 2, much as in year 1 as drawn from the RCT trials’ 


data. 


 The calculation of the quarterly proportion worsening drawn from natural history data 


requires correction. This was acknowledged by the manufacturer at clarification. 


There is also the possibility of using data from a wider range of studies than just  
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 While it may be a misinterpretation on the part of the ERG, there is no obvious link 


between the patient level data supplied by the manufacturer at clarification and the 


transition probability matrices (TPMs) of the model. This applies with particular force 


to the ranibizumab arm. As a consequence, there is a lack of clarity about what trial 


data have been used to populate the model. 


 The manufacturer has not used any of the EQ-5D data collected during the Novartis 


phase III trial. EQ-5D data supplied at clarification appears to provide little or no 


evidence that changes in the BCVA of the WSE have any discernible impact upon 


patients’ quality of life. Thus, the 0.1 quality of life impact of the WSE moving from 


HS01 to HS08 may be an overstatement. 


 The model includes cross-over from BSE to WSE and vice versa as patients change 


health states. While cross-over will occur to some extent, the method used seems to 


underestimate the net QALY gains and costs of blindness offsets that will arise from 


the more effective treatment. 


 It seems optimistic that the average BCVA gains modelled at the end of year 1 will, 


roughly speaking, continue indefinitely. This has to some extent been addressed 


through ERG sensitivity analyses limiting the duration of this, which again reduces 


the estimated net savings and net QALY gains from ranibizumab when compared to 


vPDT but does not reverse them. 


 The method used to calculate the cyclical worsening from natural history studies is 


unclear for most of the studies. Including all these studies again reduces the estimated 


net savings and net QALY gains from ranibizumab when compared to vPDT but 


typically does not reverse them. 


 The implementation of the probabilistic modelling is peculiar in its use of multipliers. 


This applies with particular force to the probabilistic modelling of the TPMs. For this 


reason, the ERG does not have complete confidence in the probabilistic results of the 


model. 


 The main body of the submission does not include a comparison with bevacizumab 


despite this was included in the NICE scope. However, a preliminary network 


analysis, including bevacizumab, is presented in Appendix 16 of the submission. 
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1.7 Summary of exploratory and sensitivity analyses undertaken by the ERG 


Effectiveness 


The ERG presented the results of the bevacizumab arms of the Gharbiya 2010 and Iacono 


2012 trials
1,2


. The ERG also searched for other studies involving bevacizumab and presents a 


summary of the main characteristics of the identified studies in Tables 21 and 22. No further 


analyses of these data were undertaken by the ERG. 


 


Cost-effectiveness 


A number of ERG revisions to the manufacturer base case tend to reduce the estimated cost 


savings and the net patient benefits from ranibizumab over vPDT. Cost savings fall from 


£2,751 to £2,474 for what could be described as the revised base case. Using Brown et al 


1999 as the utility source results in an estimate of a 0.344 QALY gain and a net health benefit 


of £9,360.
5
 Using Czoski-Murray et al as the utility source results in an estimate of a 0.266 


QALY gain and a net health benefit of £7,804.
4
 


 


However, the revised base case retains a number of questionable assumptions. Most notable is 


that the benefits at the end of year 1 continue undiminished indefinitely. This seems likely to 


be optimistic. Revising this to 5 years duration of gain with equalisation of BCVAs between 


the arms thereafter causes the net savings, QALYs and net health benefits to fall to £1,866, 


0.143 QALYs and £4,725, respectively, using Brown et al 1999.
5
 The corresponding figures 


using Czoski-Murray et al are £1,866, 0.065 and £3,169, respectively.
4
 


 


The revised base case also does not include the impact of all the natural history studies. Doing 


so reduces the cost savings to £2,029, and the net gain to 0.189 QALYs and net health 


benefits to £5,810 using Brown et al 1999
5
  and to 0.119 QALYs and £4,415 using Czoski-


Murray et al.
4
 


 


Applying both a 5-year duration of benefits and all the natural history studies reduces the net 


savings to only £1,963. Using Brown et al 1999 as the utility source results in an estimate of a 


0.065 QALY gain, and a net health benefit of £3,257
5
. Using Czoski-Murray et al as the 


utility source results in an estimate of a 0.005 QALY loss and a net health benefit of £1,862.
4
  


Given the QALY loss for this scenario the ICER for vPDT compared to ranibizumab is £391k 


per QALY, which remains well outside usual cost effectiveness thresholds. 


 


Despite all the above, it appears that ranibizumab is cost effective and, in all probability, cost 


saving compared with vPDT. The apparently perverse results from some of the ERG 
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Ranibizumab (Lucentis, Novartis UK), like bevacizumab, inhibits the action of VEGF, 


thereby leading to the regression of the CNV. Both bevacizumab and ranibizumab are 


administered as injections into the vitreous cavity (the space in the centre of the eye), so 


called “intravitreal injections”. 


 


Ranibizumab was granted a UK marketing authorisation for the treatment of myopic CNV on 


4
th
 July 2013. It had already a UK marketing authorisation for the treatment of wet age-related 


macular degeneration, visual impairment due to diabetic macular oedema and visual 


impairment due to macular oedema secondary to retinal vein occlusion.
26


 Ranibizumab has 


been studied in clinical trials of people with visual impairment due to CNV associated with 


PM, as a monotherapy compared with bevacizumab and with vPDT.   


 


A recent systematic review showed superiority of anti-VEGF treatments over PDT with 


higher improvements in best corrected visual acuity (BCVA) at 12 and 24 months in patients 


treated with anti-VEGF therapies 
23


. In addition, similar performance of ranibizumab and 


bevacizumab in improving BCVA at up to 18 months follow up has been reported .
27


 As a 


result, anti-VEGF has been recommended as first line treatment for CNV secondary to 


PM.
23,28


  


 


2.1 Critique of manufacturer’s description of underlying health problem 


On the whole, the manufacturer’s description of CNV associated with PM in terms of 


prevalence, symptoms and complications was found to be accurate. 


 


2.2 Critique of manufacturer’s overview of current service provision 


The manufacturer points out that there are currently no guidelines or treatment algorithms for 


CNV associated with PM. Treatment practice varies between clinical centres in the UK and 


there is no preferred treatment. Verteporfin photodynamic therapy (vPDT) is the only licensed 


treatment for this indication. However, its use in clinical practice is marginal due to the fact 


that the VIP trial has not demonstrated differences between vPDT and placebo with regard to 


the proportion of people losing > 8 ETDRS letters at 24 months. Rather than vPDT, some 


clinical centres in the NHS opt for the use of bevacizumab off-license for the treatment of 


myopic CNV. This is implicitly acknowledged by the manufacturer who states in the current 


submission that: “the use of unlicensed bevacizumab is not considered as established practice 


across the NHS”. In contrast to the final NICE scope, the current submission did not include 


bevacizumab as a comparator to ranibizumab. 
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3 DEFINITION OF THE DECISION PROBLEM 


 


3.1 Population 


The manufacturer’s submission states that ranibizumab (Lucentis) is indicated for adults with visual 


impairment due to choroidal neovascularization (CNV) associated with pathological myopia (PM). 


This population is in line with the scope for this STA and the licensed indication for ranibizumab. 


There is no current indication for ranibizumab in children and adolescents below 18 years of age. 


 


3.2 Intervention 


Ranibizumab is a humanised monoclonal antibody fragment produced in Escherichia coli cells by 


recombinant DNA technology. Ranibizumab is targeted against human vascular endothelial growth 


factor A (VEGF-A). Binding of VEGF-A to its receptors leads to endothelial cell proliferation and 


neovascularisation, as well as vascular leakage, all of which are thought to contribute to the 


pathophysiology of CNV secondary to PM. This is supported by the observation that eyes with active 


CNV secondary to PM have higher levels of VEGF in the aqueous humour than control eyes.
29


 


Ranibizumab binds with high affinity to the VEGF-A isoforms thereby preventing binding of VEGF-


A to its receptors.   


 


Ranibizumab is formulated as a solution for intravitreal treatment and is administrated with a single 


0.5mg injection. Once the disease is controlled following treatment, patients are monitored and if 


activity of the disease is still observed on follow up (e.g. reduced visual acuity and/or signs of active 


CNV such as blood or fluid), further treatment is recommended. Monitoring for disease activity may 


include clinical examination, optical coherence tomography (OCT) and/or fundus fluorescein 


angiography (FFA). 


While many patients may only need one or two injections during the first year, some patients may 


require more frequent treatment. The summary of product characteristics states that monitoring is 


recommended monthly for the first two months and at least every three months thereafter during the 


first year. After the first year, the frequency of monitoring should be determined by the treating 


physician. The interval between two doses should not be shorter than one month. Treatment duration 


depends on patient’s response to treatment.  


 


Ranibizumab was granted a UK marketing authorisation for visual impairment due to CNV secondary 


to PM on 4 July 2013. 
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Ranibizumab has regulatory approval in Europe and the USA for the treatment of neovascular (wet) 


age-related macular degeneration and visual impairment due to diabetic macular oedema and macular 


oedema secondary to retinal vein occlusion.
26


 


  


3.3 Comparators 


The NICE scope for this STA states that bevacizumab and vPDT should both be considered as 


relevant comparators for ranibizumab.  The manufacturer’s submission differs from the scope in that 


only vPDT was considered as a comparator.   


 


In their submission, the manufacturer provided an argument against bevacizumab being used as a 


comparator in this appraisal.  They argued that, as bevacizumab has not yet been granted market 


authorization for use in CNV associated with PM, its unlicensed use cannot be considered as 


established practice across the NHS and it should not be administered when a licensed alternative is 


available.   


 


It is worth noting that even if vPDT is currently the only licensed treatment for myopic CNV, it is 


rarely used in clinical practice in the UK because its long term benefits have not been demonstrated 


(the VIP trial showed that, at 24 months, 36% patients in the 


verteporfin-treated group compared with 51% patients in the placebo-treated group (P= 0.11) lost at 


least 8 letters of visual acuity; approximate Snellen equivalent loss, at least 1.5 lines).
30


  


 


The ERG are of the opinion that bevacizumab should have been included as a relevant comparator for 


this assessment as it is used for the treatment of CNV secondary to pathological myopia in the NHS.  


 


3.4 Outcomes 


The outcomes considered by the manufacturer were best corrected visual acuity (BCVA) in  


the study eye, adverse effects of treatment and health related quality of life (HRQoL). The 


manufacturer did not consider i) BCVA of both eyes and ii) contrast sensitivity, which were 


both included in the NICE final scope for this assessment. In the submission, the 


manufacturer explained that the effects on BCVA were only considered for the affected eye 


because there was insufficient information regarding the effects of vPDT on both eyes. They 


did not assess contrast sensitivity as they maintained that the impact of visual impairment on 


HRQoL was likely to be related to the treatment effects on BCVA. Moreover, they pointed 
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**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


****************** 


 


Gain of letters 


A secondary outcome was the proportion of patients gaining two lines or more (≥10 letters) or three 


lines or more (≥15 letters) from baseline to 3, 6 or 12 months (Table 8). As for the primary outcome, 


the manufacturer initially did not present data for the vPDT group after three months, but did so 


following the ERG request during the clarification process. ********************************** 


**********************************************************************************


**********************************************************************************


**********************************************************************************


********************************* 


 


Table 8 Proportion of patients gaining ≥ 10 or ≥ 15 letters from baseline at 3, 6 and 12 


months during treatment with ranibizumab or vPDT 


 Ranibizumab disease 


 activity,  


n = 116 


Ranibizumab disease 


stabilisation, n = 105 


vPDT, 


n = 55 


Patients gaining ≥ 10 letters, n (%) 


At 3 months 


    OR (95% CI), versus vPDT 


    RR (95% CI), versus vPDT 


******** 


******** 


******** 


******** 


******** 


******** 


******** 


******** 


******** 


At 6 months ******** ******** ********
 


At 12 months ******** (69.0) ******** (69.5) ********
 


Patients gaining ≥ 15 letters, n (%) 


At 3 months 


    OR (95% CI), versus vPDT 


    RR (95% CI), versus vPDT 


******** 


******** 


******** 


******** 


******** 


******** 


******** 


******** 


******** 


At 6 months ******** ******** - 


At 12 months ******** (51.7) ******** (53.3) - 


CI, confidence interval; NA, not applicable; OR, odds ratio; RR, risk ratio; vPDT, verteporfin photodynamic 


therapy; 
a
 provided to the ERG after clarification. *p < 0.05; ***p < 0.001 vs vPDT  
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Change from baseline in central retinal thickness (CRT) 


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


************************** 


 


Table 9  Change from baseline in central retinal thickness during treatment with  


 ranibizumab or vPDT 


 


 Ranibizumab 


disease activity, 


n = 116 


Ranibizumab 


disease 


stabilisation, 


n = 105 


vPDT,  


n = 55 


Change from baseline in CRT (µm) mean (SD) 


0-3 months **************
*** 


*************
*** 


************* 


0-6 months ************* ************* *************
* 


0-12 months ************** ************* *************
*
 


a
 obtained after clarification; 


*** 
p<0.0001 versus vPDT 


 


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


******* 
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5.2 Summary and critique of manufacturer’s submitted economic evaluation by the ERG 


 


Table 23 NICE reference case checklist 


Attribute Reference case and TA 


Methods guidance 


Does the de novo economic 


evaluation match the reference 


case? 


Comparator(s)  Therapies routinely used in the 


NHS, including technologies 


regarded as current best practice  


The scope specifies vPDT and 


bevacizumab as comparators. 


 


The submission focuses upon the 


comparison with vPDT. 


 


Bevacizumab is not considered 


within the main body of the 


submission
1
. 


Patient group As per NICE scope. Adult 


patients with visual impairment 


due to CNV secondary to 


pathological myopia. 


Yes. 


Perspective costs NHS & Personal Social Services Yes. 


Perspective benefits  All health effects on individuals Yes. 


Form of economic evaluation  Cost-effectiveness analysis  Yes. 


Time horizon Sufficient to capture differences 


in costs and outcomes  


Yes. 


Synthesis of evidence on 


outcomes  


Systematic review The base case modelling 


comparing ranibizumab with 


vPDT uses data from the phase III 


trial and the VIP trial
2
.  


Outcome measure  Quality adjusted life years  Yes. 


 


 


                                                      
1
 The manufacturer presents some cost effectiveness results comparing ranibizumab with bevacizumab in 


Appendix 16 of the submission. The assumptions and inputs underlying these estimates are not presented. But in 


response to the ERG clarification question B22 the manufacturer highlights that “bevacizumab has not been 


considered as a comparator to ranibizumab in this single technology appraisal” and states various 


methodological weaknesses related to the Gharbiya 2010 and Lacono 2012 papers, which underlie the 


manufacturer estimates reported in Appendix 16. Appendix 2 of this report summarises the results presented in 


Appendix 16 of the manufacturer submission. 
2
 Appendix 16 of the submission has undertaken a review of the literature and an indirect treatment comparison 


(ITC). The comparisons of ranibizumab with bevacizumab and of ranibizumab with observation of Appendix 16 


appear to rely upon the results of the manufacturer ITC. 
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Attribute Reference case and TA 


Methods guidance 


Does the de novo economic 


evaluation match the reference 


case 


Probabilistic modelling  Probabilistic modelling Probabilistic modelling is 


presented within the submission.  


 


There may be some problems 


with the distributions that are 


placed upon some parameters, 


and in particular with the 


probabilistic approach adopted for 


the transition probability matrices 


(TPMs). 


Sensitivity analysis   A range of sensitivity analyses are 


presented. 


 


Model structure 


The manufacturer developed a cost utility Markov model. The model adopts a quarterly cycle and a 


lifetime horizon. It is principally a one eye model, though some additional costs are included for the 


rate of bilateral disease at baseline with these costs being spread over the 24 months treatment period. 


 


The distribution of the visual acuity of the treated eyes is divided into eight health states, the majority 


of which span a range of 10 ETDRS letters. The baseline distribution and the proportions of patients 


who have their baseline BSE treated are drawn from the trial (Table 24). 


 


Table 24 BCVA health states for treated eye, baseline distribution and baseline 


proportions as BSE 


Health state BCVA Distribution % BSE 


HS01 86-100 ** *** 


HS02 76-85 ** *** 


HS03 66-75 *** *** 


HS04 56-65 *** *** 


HS05 46-55 *** *** 


HS06 36-45 *** *** 


HS07 26-35 ** *** 


HS08 <25 ** ** 


 


For the first cycle of the model, the transitions between the health states for both ranibizumab and 


vPDT are drawn from the Novartis phase III trial. For the next three cycles, the transitions between 
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the health states are drawn from the Novartis phase III trial for ranibizumab and from the VIP trial for 


vPDT
3
.  


 


Thereafter, extrapolation assumes a slow worsening of visual acuity in both arms based upon an 


estimate drawn from the literature. This results in the average difference in BCVA between the arms 


at the end of the first year being maintained over the lifetime of the modelling. 


 


Dosing for ranibizumab of 3.5 injections in year 1 is drawn from the Novartis phase III trial, and 1.0 


injection in year 2 is drawn from manufacturer expert opinion. Dosing for vPDT of 3.4 treatments in 


year 1 and 1.7 treatments in year 2 is drawn from the VIP trial. 


 


Quality of life estimates for the base case are not drawn from the quality of life data collected during 


the Novartis phase III trial, but instead are drawn from the study by Czoski-Murray et al on 


experimental lenses.
4
  


 


There is a bilateral involvement of 15% at baseline and an annual recurrence of treatment of 6% after 


year 2. These affect costs but not QALYs. 


 


Adverse events that occurred in at least five patients, and those that were suspected to be related to the 


study drug and/or ocular injection in the Novartis phase III trial for ranibizumab and in the VIP trial 


for vPDT, are included in the analysis and they affect both costs and QALYs. 


 


Quite large costs offsets are estimated due to the costs of blindness. Costs of blindness of around 


£17,300 are applied to those whose BSE is modelled as falling into either HS07 or HS08. 


 


Population 


The population are adults with visual impairment due to CNV secondary to pathological myopia as 


reflected in the Novartis phase III trial and the VIP trial.  


 


Most patient characteristics appear to be broadly in line between the two trials. But note that the 


proportion of patients with non-subfoveal involvement in the ranibizumab arm of the Novartis phase 


III trial may be higher than in the vPDT arm of the VIP trial.  


 


Interventions and comparators 


The main body of the submission compares ranibizumab disease activity dosing with vPDT. 
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myopia. As a consequence, the 5.5% incidence estimate for the annual incidence of bilateral disease 


may not really be applicable to the current modelling. Nevertheless, it does illustrate that there will be 


some ongoing incidence of bilateral disease. 


 


Recurrence 


Recurrence only affects costs within the modelling. Based upon manufacturer expert opinion, it is 


assumed to occur among 6% of patients each year subsequent to the first two years of the modelling. 


 


Adverse events 


Adverse events affect both costs and quality of life within the modelling. Their rates are drawn from 


the Novartis phase III trial for ranibizumab and the VIP trial for vPDT. It is not clear from the 


submission whether only the 1
st
 year rates or the entire VIP trial rates are used for vPDT. Only 


adverse events that occurred in at least 5 patients (i.e. 4% to 6% of the trial patients) and were 


suspected of being related to the study drug were included within the modelling. Therefore, adverse 


events such as retinal tears were not included. The manufacturer notes that: 


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


************************” The possibility of ranibizumab accelerating atrophy is also not 


considered in the submission due to the fact that atrophy was not evaluated during the Novartis phase 


III trial. 


 


The impacts of adverse events are modelled as one offs, and, as a consequence, treatment for 


recurrence and bilateral disease are assumed to not have any adverse event.  


 


Table 25 Adverse event rates 


 


Ranibizumab vPDT 


Conjunct. haemorrhage 8.50% ***** 


IOP increased 4.20% ***** 


Visual Disturbance 0.00% ****** 


Injection site AEs 0.00% ***** 


 


Cross-over from BSE to WSE and from WSE to BSE 


Within the model, as the BCVA of the treated eye changes, the likelihood of the treated eye being the 


BSE also changes. For instance, among patients whose treated eye at baseline was in HS05 with a 
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BCVA of between 46 letters and 55 letters, *** are modelled as having their BSE treated and **** 


are modelled as having their WSE treated.  


 


However, suppose that a proportion of these patients are modelled as declining to, say, HS06 with a 


BCVA of 36 letters to 45 letters. Only *** of these patients are modelled as having their BSE treated. 


In effect, the deterioration in the BCVA, causes the treated eye to cross-over to become the WSE for a 
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year 2 based upon manufacturer expert opinion, while the estimate of 1.7 vPDT treatments for year 2 


is drawn from the VIP trial. 


The direct drug costs are ******* for ranibizumab, including the PAS, and £850.00 for vPDT. 


 


Table 30 Injection and monitoring visits 


 Year 1 Year 2 Year 3 


Visit type Treatment Monitoring Treatment Monitoring Treatment Monitoring 


Ranibizumab 3.5 8.5 1.0 4.0 0.0 0.0 


vPDT 3.4 4.0 1.7 4.0 0.0 0.0 


 


Treatment visits for ranibizumab are costed at £117.26, based upon the NHS reference cost for the OP 


procedure BZ23Z vitreous retinal procedures category 1, while treatment visits for vPDT are costed at 


£123.62 based upon the NHS reference cost for a consultant led outpatient appointment. Monitoring 


visits add a cost of OCT of £51.27 based upon the NHS reference cost RA23Z outpatient diagnostic 


procedure cost for an ultrasound scan of less than 20 minutes to the cost of a consultant led outpatient 


appointment to arrive at a total cost of £174.89. 


 


Adverse event costs 


The unit costs for the adverse events are drawn from the literature for conjunctival haemorrhage, a 


weighted average of drug costs for raised IOP, zero by assumption for visual disturbance and £100 by 


assumption for injection site AEs. This results in the following. 


 


Table 31 Adverse event costs 


  


Ranibizumab vPDT 


 


Cost % Average % Average 


Conjunct. haemorrhage £1,234.31 8.50% £104.92 ***** 


 IOP increased £31.67 4.20% £1.33 ***** 


 Visual Disturbance £0.00 0.00% 


 


****** ***** 


Injection site AEs £100.00 0.00% 


 


***** ***** 


Total Cost 


  


£106.25 


 


***** 
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For most of the variables, the ranges that are applied are probably wider than those one would apply 


in reality. However, despite these wide ranges the net health benefit from ranibizumab relative to 


vPDT remains positive. This applies even when the cost of vPDT is set to zero. The exceptions to this 


are the upper values for the cost of a monitoring visit and the cost of ranibizumab, though setting 


these at £1,500 and £3,000 is of questionable relevance. The submission further notes that 


ranibizumab remains cost effective up to a monitoring cost of £1,425. Ranibizumab is also estimated 


to be cost effective up to a cost of around £1,850. 


 


It is difficult to know how to interpret the multipliers for the transition probabilities. The multiplier 


appears to be applied to all the probabilities within the TPM with the exception of those on the 


principal diagonal (i.e. to all probabilities except the probabilities of remaining in the same state). As 


this causes the probabilities of each column of the TPM to no longer sum to 100%, all the 


probabilities within each column are divided by the sum of that column to make them sum to 100%. 


 


Some elements of the model are also not explored, such as the assumed lifetime duration of benefit, 


though baseline age woul, to some extent, proxy for this. 


 


Scenario analyses pooling patient level data 


In the light of some transitions being populated with small patient numbers, the manufacturer also 


presents two scenario analyses use alternative calculations for the transitions. 


 Scenario 2: Calculating the transitions for the top two health states based upon the patient 


level data, but pooling the patient level data for the other health states with the additional 


assumption that patients could only gain or lose between two and four lines between cycles. 


This scenario is undertaken to try to avoid the possible ceiling effects that the top two health 


states might impose upon the analysis of scenario 3 outlined below. 


 Scenario 3: Pooling the patient level data with the additional assumption that patients could 


only gain or lose between two and four lines between cycles. 


The more usual approach for a pooled analysis would be for the likelihoods of gains and losses in the 


ranibizumab arm to have been conditioned by the relative risks of these for vPDT. These relative risks 


could have been drawn from the Novartis phase III trial for the first 3 months, and from the indirect 


comparison with the VIP trial thereafter.  


 


The scenario analyses results in an estimated 0.43 QALY gain and a £4,078 cost saving for scenario 


2, and in an estimated 0.42 QALY gain and £4,032 cost saving for scenario 3: roughly the same 


QALY gain but somewhat larger cost savings compared to the base case. The intuition underlying this 


is not clear. 
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Model validation and face validity check 


The modelled BCVA of the treated eye over the first 12 months of the model can be compared with 


the results of the trial for both ranibizumab and vPDT at month 3, and for ranibizumab at month 6 and 


month 12. 


 


Table 35 Model validation against trial data 


 


Ranibizumab vPDT 


 


Model Trial Model Trial 


 


BCVA change change BCVA change change 


Baseline 55.6 


  


55.6 


  Month 3 67.6 12.0 12.5 55.0 -0.7 1.4 


Month 6 67.6 12.0 12.7 55.3 -0.4 


 Month 12 69.8 14.2 14.4 56.8 1.1 


  


There appears to be good correspondence between the model and the trial results for the ranibizumab 


arm as reported in Table 2 of the manufacturer’s response to the ERG clarification question A2, but 


there is a slight discrepancy by month 3 for the vPDT arm. The 1.1 letter gain at month 12 for the 


vPDT arm is in line with Figure 21 on page 195 of the submission. 
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Adjusted for covariates, the direct effects modelling gave hazard ratios of 1.28 for severe visual 


impairment and 1.13 for some visual impairment. Inclusion of the indirect effects gave hazard ratios 


of 1.54 for severe visual impairment and 1.23 for some visual impairment. The manufacturer applies 


the 1.54 and 1.23 from the model that incorporates indirect effects.  


 


The number of non-ocular health comorbidities was included as a covariate within the modelling, 


defined as none, one or more than one. Whether this is sufficient to take into account the range of 


comorbidities is questionable. For instance, diabetics will tend to have a worse BCVA than the 


national average and will also tend to have a higher mortality. However, it is likely that for these 


patients it is the diabetes that is causing the raised mortality rather than any direct vision related 


mortality effect. 


 


The discussion section of Christ et al
114


 also notes that running the model for the subset of 


respondents with data on smoking status reduced the hazard ratio of 1.54 for severe visual impairment 


to 1.48 and reduced the hazard ratio of 1.23 for some visual impairment to 1.16. It is unclear why 


Christ et al do not prefer these estimates to the estimates that do not control for smoking. 


 


Given the definitions for severe visual impairment and some visual impairment of Christ et al
114


 and 


assuming that the SEM model is the most appropriate, it could be argued that an alternative set of 


mortality multipliers could be applied, as shown in Table 39. 


 


Table 39 Christ et al mortality hazard ratios by BCVA: model and alternative  


interpretation 


 


Model 1
st
 alternative 2


nd
 alternative 3


rd
 alternative 


 


BSE BSE BSE WSE BSE WSE BSE WSE 


HS01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 


HS02 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 


HS03 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 


HS04 1.00 1.00 1.00 1.00 1.00 1.23 1.00 1.00 


HS05 1.23 1.00 1.00 1.00 1.00 1.23 1.00 1.00 


HS06 1.23 1.00 1.00 1.00 1.00 1.23 1.00 1.00 


HS07 1.54 1.54 1.54 1.23 1.54 1.23 1.54 1.00 


HS08 1.54 1.54 1.54 1.23 1.54 1.23 1.54 1.00 


 


Applying the 1
st
 alternative interpretation of the results of Christ et al


114
 as above decreases the gain 


from ranibizumab from the 0.432 QALYs of the base case to 0.400 QALYs. However, it causes the 


net cost savings to rise slightly from £2,751 to £2,765, presumably for the reasons already alluded to 
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Given the worse prognosis for patients with subfoveal CNV, the analysis may be biased in favour of 


ranibizumab. It is impossible for the ERG to quantify the degree of such a bias. A possible approach, 


given the manufacturer’s access to patient level data from both trials, would be the use of data from 


the subfoveal subgroup only. This would, however, further reduce the relatively low patient numbers 


for vPDT derived from the Novartis phase III trial for months 0 to 3 (from 56 patients to 38 patients). 


An alternative approach might be to replicate non-subfoveal patients in the vPDT data in order to 


arrive at the same balance between subfoveal and non-subfoveal CNV as in the ranibizumab data. 


 


Ranibizumab dosing 


The base case draws ranibizumab dosing data for year 1 from the Novartis phase III trial, suggesting 


3.5 doses. Expert opinion is then used to derive estimates of only one additional dose in year 2, and 


none thereafter. 


 


Franqueira et al
92


 report the results of a three-year retrospective, non-randomised study of 40 eyes of 


39 patients with pathological myopic CNV. Fifteen eyes had previous photodynamic therapy, while 


the remainders were naïve to treatment. The mean number of injections was 4.1 in year 1, 2.4 in year 


2 and 1.1 in year 3. In year 3, 53% of eyes had no requirement for further treatment. 25% of patients 


gained at least 3 lines at 12 months, 30% at 42 months and 35% at 36 months. The 25% of patients 


gaining at least 3 lines at 12 months is somewhat less than the *** of the Novartis phase III trial, 


which might have implications for the dosing frequencies reported by Franqueira et al.
92


 Nevertheless, 


the 4.1 injections and 3.5 injections for year 1 are broadly in line, and suggest that the assumption of 


only 1 injection being required in year 2 and none in year 3 may be optimistic. A crude adjustment of 


the Franqueira et al data by 3.5/4.1 could be seen as suggesting 1.7 injections in year 2 and 0.8 


injections in year 3.
92


 This would bring the number of ranibizumab treatments in year 2 into line with 


the number of vPDT treatments. 
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both arms. Of more concern are the 3 empty columns within the vPDT arm for months 3 to 6, these 


relating to HS01, HS07 and HS08.  


 


While a slightly arbitrary classification, the number of cells populated by a single patient gives some 


indication of how uncertain the overall probabilities are within the TPM. For these cells, it would only 


have taken one patient to be reclassified for the relevant transition probability to fall to zero or to 


double. Subsequent to month 3, the number of cells populated by a single patient is quite a large 


proportion of the total number of cells that are populated, in some case half of all the populated cells. 


This may question the reliability of the approach for the base case modelling and whether the patient 


numbers within the trials provide sufficient patient level data to be able to sensibly populate a model 


with 8 health states and the resulting 64 cell TPMs. 


 


The probabilistic modelling 


The approach adopted for making the TPMs probabilistic within the probabilistic modelling is 


questionable. This draws a separate multiplier for each TPM from a lognormal distribution of mean 


ln(1) and standard deviation 0.1. This multiplier is then applied to all the probabilities within the TPM 


with the exception of those on the principal diagonal (i.e. to all probabilities except the probabilities 


of remaining in the same state). As this causes the probabilities of each column of the TPM to no 


longer sum to 100%, all the probabilities within each column are divided by the sum of that column to 


make them sum to 100%. The ERG is not familiar with this method and no reference is given for it. 


The standard approach would be to employ dirichlet sampling, or possibly a nested beta. 


 


The number of “holes” within the TPMs could also argue for applying an uninformed prior to the 


TPMs within the probabilistic modelling as a scenario analysis as a minimum, if not for the base case. 


 


Note that other parameters within the probabilistic model also simply have a random multiplier to 


them. For instance, the multiplier for the utilities of the BSE is randomly drawn from a normal 


distribution with a mean 1.0 of and standard deviation of 0.05. The number of treatment visits each 


have a multiplier drawn from a gamma distribution with a mean 1.0 of and standard deviation of 0.05. 


 


5.4 Exploratory and sensitivity analyses undertaken by the ERG 


In the light of the above the ERG has amended the manufacturer model as follows: 


 Applied 1.7 doses for ranibizumab in year 2
3
. 


 


 


                                                      
3
 Implemented within the Cost_Inputs worksheet by setting cell F30=1.7 
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 Applied a 1.48 blindness mortality multiplier for when the BSE is in HS07 or HS08
4
. 


 Applied £7,510 for the cost of blindness in the incident year and £7,429 thereafter
5
. 


 Correction to the calculation of natural history quarterly worsening as per the manufacturer 


response to ERG clarification question B17
6
. 


 Correcting the calculation of the adverse events impacts upon quality of life
7
. 


 


The impact of these changes is assessed for the ERG utility values
8
, with both Brown 1999 and 


Csozki-Murray 2009 being explored.
4,5


 


Sensitivity analyses are undertaken around the assumed duration of benefit, the proportion of eyes that 


are BSEs
9
, including all the natural history studies rather than just Yoshida et al, and applying a one 


stop model for monitoring and dosing. 


 


Table 51 Revised base case: Brown 1999 utility values 


 


Ranibizumab vPDT Incremental 


Total costs £10,055 £12,529 -£2,474 


Total QALYs 14.514 14.170 0.344 


Life years (undiscounted) 27.344 27.287 0.058 


Life years (discounted) 16.861 16.835 0.025 


Incremental cost per QALY 


  


Dominant 


Incremental cost per life year 


  


Dominant 


Net benefit at WTP £20k/QALY 


  


£9,360 


 


 


Table 52 Revised base case: Czoski-Murray 2009 utility values 


 Ranibizumab vPDT Incremental 


Total costs £10,055 £12,529 -£2,474 


Total QALYs 13.105 12.838 0.266 


Life years (undiscounted) 27.344 27.287 0.058 


Life years (discounted) 16.861 16.835 0.025 


Incremental cost per QALY   Dominant 


Incremental cost per life year   Dominant 


Net benefit at WTP £20k/QALY   £7,804 


                                                      
4
 Implemented within the Mortality worksheet cells H11:I18 


5
 Implemented within the Resource_Use worksheet cells D19:D20 


6
 Implemented within the Natural_history worksheet cells H25:H31 


7
 Implemented within the Tx_QALYs worksheet and the Comp_QALYs worksheet by not dividing cell O11 by 


the cohort size 
8
 Implemented within the QoL worksheet cells D86:K86 and D89:K89 


9
 Implemented within the Inputs_(2) worksheet by setting cells D24:D31 to all be 0% or to all be 100%. 
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The ERG revisions reduce the net savings, the net patient benefits and the net health benefits at a 


willingness to pay of £20,000 per QALY. Nevertheless, ranibizumab is still estimated to result in cost 


savings and patient benefits and so to dominate vPDT. 


 


Table 53 Sensitivity analyses: Brown 1999 utility values 


 ∆ cost ∆ QALY NHB 


Base case -£2,474 0.344 £9,360 


Duration of benefit    


  1 year -£1,795 0.078 £3,362 


  5 years (a) -£1,866 0.143 £4,725 


  10 years -£2,045 0.209 £6,218 


  20 years -£2,363 0.296 £8,278 


Proportion BSE    


  0% -£1,769 0.282 £7,401 


  100% -£20,272 1.260 £45,473 


All natural history studies (b) -£2,029 0.189 £5,810 


(a) and (b) together -£1,963 0.065 £3,257 


1 stop treatment -£2,493 0.344 £9,380 


 


Table 54 Sensitivity analyses: Czoski-Murray 2009 utility values 


 ∆ cost ∆ QALY NHB 


Base case -£2,474 0.266 £7,804 


Duration of benefit    


  1 year -£1,795 0.001 £1,806 


  5 years (a) -£1,866 0.065 £3,169 


  10 years -£2,045 0.131 £4,661 


  20 years -£2,363 0.218 £6,722 


Proportion BSE    


  0% -£1,769 0.282 £7,400 


  100% -£20,272 1.478 £49,840 


All natural history studies (b) -£2,029 0.119 £4,415 


(a) and (b) together -£1,963 -0.005 £1,862 


1 stop treatment -£2,493 0.266 £7,823 


 


The assumed duration of benefit is clearly one of the key parameters of the modelling. The 


assumption that the average benefit of treatment at 1 year will continue indefinitely may be optimistic. 


For both the Brown utility values
5
 and the Czoski-Murray  utility values,


4
 the sensitivity analyses 


around the proportion whose BSE is treated result in net health benefits that are only slightly worse  


100 







26 


than for the base case if all are assumed to be WSEs and that are very much higher if all are assumed 


to be BSEs. The net health benefits of the latter may be too high, in that it assumes that there is no 


cross over once the treated eye falls into blindness. However, in the opinion of the ERG, this 


illustrates the problem with the implementation of cross over within the model and its impact upon the 


QALY calculation. This is underlined by the Brown 1999 utilities resulting in a higher net health 


benefit than the Czoski-Murray utilities, the reverse of the usual. This is with the exception of the 


sensitivity analysis that sets the BSE proportion to 100% which is as would be expected. 


 


Including all the natural history studies identified by the manufacturer has quite a sizeable impact 


upon both the net costs and the net benefits, reducing the net health benefits to between 55% and 65% 


of those of the revised base case. This underlines the importance of understanding how the 


manufacturer has derived the estimates from the natural history studies. 


 


The scenario of 5 years duration of benefits coupled with the inclusion of all the natural history 


studies considerable reduces the anticipated QALY gains, to the extent that a small loss is anticipated 


when using Czoski-Murray et al as the utilities source.
4
 However, the latter may highlight possible 


problems around the calculation of utilities and cross over as summarised in section 5.3 above. 


 


5.5 Conclusions of the cost effectiveness section 


 


The model structure appears broadly reasonable with the possible exception of the treatment of cross 


over. The latter may have underestimated both the patient benefits and possible cost savings of 


ranibizumab compared with vPDT. 


 


The patient level data supplied at clarification does not appear to tally with the transition probability 


matrices of the model. While this may be a misinterpretation on the part of the ERG, it is of concern 


and raises questions about what data has been used to populate the model. 


For the comparison with vPDT two potential sources of bias are: 


 The differing proportions of non-subfoveal involvement in the ranibizumab arm of the 


Novartis phase III trial and the vPDT arm of the VIP trial. 


 The assumption of a lifetime of benefit with the average net gain in BCVA at the end of year 


1 being maintained for the patient lifetime. 


 


EQ-5D data from the Novartis phase III trial were not used in the cost-effectiveness section of the 


submission but were supplied to the ERG during the clarification process. These data suggest that  
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6 IMPACT ON THE ICER OF ADDITIONAL CLINICAL AND ECONOMIC 


 ANALYSES UNDERTAKEN BY THE ERG 


 


As outlined in greater details in section 5.4 above, a number of ERG revisions to the manufacturer 


base case tend to reduce the estimated cost savings and the net patient benefits from ranibizumab over 


vPDT. Cost savings fall from £2,751 to £2,747 for what could be described as the revised base case. 


Using Brown et al
5
 as the utility source results in an estimate of a 0.344 QALY gain, and a net health 


benefit of £9,360. Using Czoski-Murray et al
4
 as the utility source results in an estimate of a 0.266 


QALY gain and a net health benefit of £7,804. 


 


However, the revised base case retains a number of questionable assumptions. Most notable is that the 


benefits at the end of year 1 continue undiminished indefinitely. This seems likely to be optimistic. 


Revising this to 5 years duration of gain with equalisation of BCVAs between the arms thereafter 


causes the net savings, QALYs and net health benefits to fall to £1,866, 0.143 QALYs and £4,725 


respectively using Brown et al 1999.
5
 The corresponding figures using Czoski-Murray et al are 


£1,866, 0.065 and £3,169
4
. 


 


The revised base case also does not include the impact of including all the natural history studies. 


Doing so reduces the cost savings to £2,029, and the net gains to 0.189 QALYs and the net health 


benefits to £5,810 using Brown et al
5
 and to 0.119 QALYs and £4,415 using Czoski-Murray et al.


4
 


 


Applying both a 5-year duration of benefits and all the natural history studies reduces the net savings 


to only £1,963. Using Brown et al
5
 as the utility source results in an estimate of a 0.065 QALY gain, 


and a net health benefit of £3,257. Using Czoski-Murray et al
4
 as the utility source results in an 


estimate of a 0.005 QALY loss and a net health benefit of £1,862. Given the QALY loss for this 


scenario the ICER for vPDT compared to ranibizumab is £391k per QALY, which remains well 


outside usual cost effectiveness thresholds. 


 


It is likely that the method used for the calculation of the net QALY gain underestimates the patient 


benefits of the more effective treatment. It also seems likely that this is the source of the 0.005 QALY 


loss for the 5 year duration of benefits, inclusion of all the natural history studies and use of Czoski-


Murray et al
4
 utilities outlined above. The method used for the calculation of the costs of blindness 


may also tend to underestimate the cost savings which might accrue. 


 


There are concerns about the differences between the Novartis phase III trial, from which the data for 


ranibizumab are derived, and the VIP trial, from which the majority of the data for vPDT are derived.  
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 The implementation of the probabilistic modelling is peculiar in its use of multipliers. This 


applies with particular force to the probabilistic modelling of the TPMs. For this reason, the 


ERG does not have complete confidence in the probabilistic results of the model. 


 The main body of the submission does not include a comparison with bevacizumab despite 


the indication of the NICE scope. Nevertheless, a network meta-analysis, including 


bevacizumab, is presented in Appendix 16 of the submission. 


 


Despite all the above comments, it appears that ranibizumab is cost effective and in all probability 


cost saving compared with vPDT. The apparently perverse results from some of the ERG sensitivity 


analyses are likely to be a consequence of the model structure, and in particular of its treatment of 


cross-over of the best and worse seeing eyes.  


 


7.1 Implications for research 


Future well-designed randomised trials assessing patients with myopic CNV should:  


i) Evaluate visual acuity in both eyes and its relation with scores achieved on generic health 


status as well as vision specific patient reported measures;  


ii) Assess main outcomes at longer term (1 and 2 years); 


iii) Assess presence of geographic atrophy among possible adverse events of the anti-VEGF 


therapy. 


It would be useful to assess 0.5mg ranibizumab versus 1.25mg bevacizumab in large head to head 


well-designed randomised trials, with particular attention to cost-effectiveness and adverse events. 
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Appendix 2 Appendix 16 of the manufacturer’s submission: comparison with bevacizumab 


 


Deterministic results 


The deterministic results of Appendix 16 of the submission include pairwise comparisons with vPDT, 


observation, and bevacizumab. The manufacturer maintains that ‘these results were attached as a 


mean of demonstrating any early discussions around modelling assumptions only’.” There is no detail 


provided of the inputs and assumptions underlying the results presented in Appendix 16.  


 


Table 55 Deterministic results: ranibizumab vs vPDT 


 Section 7.7.6 Appendix 16 


 Ranibizumab vPDT net Ranibizumab vPDT net 


Costs       


  Treatment £1,939 £4,177 -£2,238 ******
*10


 ****** ******* 


  Admin £734 £860 -£126 **** **** ***** 


  Monitor £2,108 £1,340 £768 ****** ****** **** 


  Bilateral £717 £957 -£240 **** **** **** 


  Recurrence £3,258 £3,724 -£466 ****** ****** **** 


  AEs £106 £10 £96 **** *** *** 


  Blindness £830 £1,377 -£547 ****** ******* ******* 


Total £9,694 £12,445 -£2,751 ******* ******* ******* 


Life years (undisc.) 27.34 27.07 0.27 ***** ***** **** 


QALYs 13.18 12.75 0.43 ***** ***** **** 


ICER Dominant Dominated .. ******** ********* ** 


 


The similarity of the initial treatment and administration costs suggests that the same dosing and 


monitoring schedules are assumed in both sets of analyses. But the undiscounted life years suggests 


that alternative all-cause mortality estimates may have been used in the analysis of appendix 16 


compared to that of section 7.7.6
11


 given that the blindness mortality multipliers are apparently the 


same for both analyses, or a different patient distribution at baseline. The costs of blindness are also 


noticeably different between the two analyses, with a very much larger cost offset being estimated in 


the analysis of appendix 16, which might also suggest a different patient distribution at baseline. 


 


                                                      
10


 Note that this has been adjusted to be the with PAS treatment on the basis of ******* suggesting a 


discounted number of administrations of **** which broadly ties in with the ex PAS price of **** resulting in 


the treatment cost of ****, and so a treatment cost of **** when **** is applied to the with PAS price of 


*****. 
11


 This could also be accounted for by a shorter time horizon, but this may be less likely given that the 


submitted electronic model provides a drop down menu of the lifetime horizon or the longest curtailed horizon 


of 15 years. 
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Table 57 Deterministic results: ranibizumab vs bevacizumab 


 Section 7.7.6 Appendix 16 


 Ranibizumab Bevacizumab net Ranibizumab Bevacizumab net 


Costs       


  Treatment .. .. .. ****** **** **** 


  Admin .. .. .. **** **** ***** 


  Monitor .. .. .. ****** ****** ** 


  Bilateral .. .. .. **** **** *** 


  Recurrence .. .. .. ****** ****** **** 


  AEs .. .. .. **** ** **** 


  Blindness .. .. .. ****** ****** ***** 


Total .. .. .. ******* ******* **** 


Life years (undisc.) .. .. .. ***** ***** **** 


QALYs .. .. .. ***** ***** **** 


ICER   ..   ******* 


 


On the assumption that the administration costs are as previously outlined, this suggests a total of 


around *** ranibizumab injections compared to *** bevacizumab injections. This also broadly ties in 


with an injection cost of **** for ranibizumab and of £95 for bevacizumab. Despite this change in the 


number of ranibizumab injections, the undiscounted life years and the costs of blindness within the 


ranibizumab arm are virtually the same as for the comparison with observation, which had a total of 


around *** ranibizumab injections.  


 


If the number of ranibizumab injections is increased to 4.5 this would increase the treatment and 


administrations costs to the ****** and **** of the comparison with observation analysis. This would 


appear to worsen the cost effectiveness of ranibizumab compared to bevacizumab to perhaps as much 


as ******* per QALY. 


 


In response to the ERG clarification question B22 the manufacturer also notes a number of 


weaknesses with the Gharbiya 2010
1
 and Iacono 2012


2
 papers that underlie the estimates relative to 


bevacizumab. 


“…there is a lack of reliable and robust efficacy and safety data for bevacizumab in the treatment of 


CNV secondary to PM as there are only two small head to head trials comparing ranibizumab and 


bevacizumab,21,22 which have considerable methodological weaknesses. Gharbiya 2010 is unclear 


with respect to how randomisation and allocation concealment were performed. It is also unclear 


whether patients were similar at baseline in terms of prognostic factors and whether the treating 


investigator(s) and outcomes assessors were 
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Premeeting briefing – choroidal neovascularisation: ranibizumab 


Issue date: September 2013 


NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Premeeting briefing 


Ranibizumab for treating choroidal neovascularisation 
associated with pathological myopia 


This premeeting briefing is a summary of: 


 the evidence and views submitted by the manufacturer, the consultees and 
their nominated clinical specialists and patient experts and 


 the Evidence Review Group (ERG) report.  


It highlights key issues for discussion at the first Appraisal Committee meeting 
and should be read with the full supporting documents for this appraisal.  


Please note that this document is a summary of the information available 
before the manufacturer has checked the ERG report for factual inaccuracies. 


Key issues for consideration 


 The manufacturer explained that it did not include bevacizumab as a comparator 


as it is not licensed for use in the UK for choroidal neovascularisation (CNV) 


associated with pathological myopia. The manufacturer claims that bevacizumab 


is not established practice in the UK, however the professional and patient groups 


maintain that bevacizumab is used in the UK for this indication, and that it is more 


likely to be used than verteporfin photodynamic therapy (vPDT). Is it appropriate 


for the manufacturer to exclude bevacizumab as a comparator, despite it being 


listed as a comparator in the scope for this appraisal? 


Clinical effectiveness 


 The primary endpoint in the Novartis phase III trial (RADIANCE) which compared 


ranibizumab with verteporfin photodynamic therapy (vPDT) is limited to 3 months. 


The ERG noted that other studies in this clinical area have used 12 months. They 


expressed concerns that 3 months is insufficient for assessing visual acuity since 


it does not provide data on longer term gain or deleterious effects of treatment. Is 


the primary outcome duration appropriate? 
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 The Novartis phase III trial (RADIANCE) did not assess the potential development 


of geographic atrophy following ranibizumab. The development of geographical 


atrophy at the macula could affect long-term visual outcomes. Is it appropriate for 


the manufacturer not to include this as an outcome?  


Cost effectiveness 


 The health economic model uses effectiveness data for ranibizumab from the 


Novartis phase III trial and for vPDT from the VIP trial. These data are not 


balanced in terms of the proportion of patients presenting with non-subfoveal 


involvement which may result in an inflated effect of the benefit of ranibizumab. 


Could the different proportions of non-subfoveal involvement in the ranibizumab 


and vPDT populations have affected the health economic model?  


 The health economic model accounts for the possibility of the better-seeing eye 


(BSE) becoming the worse-seeing eye (WSE), or vice versa, as patients change 


health states. The ERG noted that, while change from BSE to WSE and vice 


versa will occur, the method used by the manufacturer seems to underestimate 


the net QALY gains and costs of blindness that may arise from the more effective 


treatment.  Does the economic model appropriately account for changes in the 


BSE or WSE in estimating QALY gains and costs of blindness? 


 The manufacturer did not use EQ-5D data from the Novartis phase III trial but 


used health related quality of data from Czoski-Murray et al 2009. Participants in 


the Czoski-Murray study wore contact lenses to simulate bilateral visual 


impairment for a short period of time. In a previous STA, the Committee 


considered that the participants may have overstated the detrimental impact on 


health-related quality of life of visual impairment in both eyes because they had 


little time to adjust to it. Another study, Brown et al 1999, has been used for health 


related quality of life data in previous appraisals. The Brown study measured 


health-related quality of life directly from patients with impaired vision in at least 1 


eye, so this produced a narrower range of utility values than the study by Czoski-


Murray et al. What is the most appropriate source of quality of life data for the 


economic model?  
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1 Background: clinical need and practice 


1.1 Short-sightedness, or myopia, is a vision problem resulting from 


excessively long growth of the eye-ball, or a steeply curved cornea. 


Myopia causes light rays to focus in front of the retina and so close 


objects are seen clearly whilst distant objects appear blurred. Myopia can 


be classified as mild, moderate or high, depending on the length of the 


eye and curvature of the cornea. High myopia (also known as pathological 


or degenerative myopia) is a chronic condition associated with 


degenerative changes at the back of the eye.  Choroidal 


neovascularisation (CNV) occurs when the choroid area of the eye 


produces new blood vessels (neovascularization) which grow up through 


the damaged layers and leak or bleed into the retina. CNV associated with 


pathological myopia leads to visual impairment, in particular a loss of 


central vision. It can also lead to blindness. CNV does not have a direct 


effect on life expectancy. 


1.2 There are approximately 200,000 people with pathological myopia in the 


UK. The prevalence or incidence of CNV in the UK is not known. 


However, approximately 30% of the people who develop CNV in one eye 


will develop it in the other eye within 8 years.  


1.3 The aim of current management of CNV is to improve or halt a decline in 


visual activity. Verteporfin photodynamic therapy (vPDT) is the only 


treatment with a marketing authorisation for use in subfoveal CNV 


associated with pathological myopia. Bevacizumab is unlicensed for all 


eye conditions but it is used for the treatment of CNV associated with 


pathological myopia. There is no related NICE guidance for the treatment 


of CNV associated with pathological myopia. 


2 The technology 


2.1 Ranibizumab (Lucentis, Novartis UK) belongs to a class of drugs that 


block the action of vascular endothelial growth factor (VEGF-A). By 


inhibiting the action of VEGF-A, ranibizumab prevents the development of 
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abnormal blood vessels thereby limiting visual loss and improving vision. 


Ranibizumab has a UK marketing authorisation for ‘the treatment of visual 


impairment due to CNV secondary to pathologic myopia’. 


2.2 Ranibizumab is administered as a single 0.5 mg intravitreal injection. 


Each vial of ranibizumab contains 2.3 mg in 0.23 ml; overfilling is 


considered necessary to achieve an injectable dose of 0.5 mg. The 


summary of product characteristics states that monitoring is 


recommended monthly for the first two months and at least every three 


months thereafter during the first year. If monitoring reveals signs of 


disease activity, e.g. reduced visual acuity and/or signs of lesion activity, 


further treatment is recommended.  


2.3 Adverse reactions to treatment are mostly limited to the eye. Those 


commonly reported in clinical trials include vitritis, vitreous detachment, 


retinal haemorrhage, visual disturbance, eye pain, vitreous floaters, 


conjunctival haemorrhage, eye irritation, sensation of a foreign body in the 


eye, increased production of tears, blepharitis, dry eye, ocular 


hyperaemia, itching of the eye and increased intraocular pressure. 


Nasopharyngitis, arthralgia and headaches are also commonly reported. 


Contraindications to ranibizumab include known hypersensitivity to the 


active substance or to any of its excipients, active or suspected ocular or 


periocular infections, and active severe intraocular inflammation. For full 


details of adverse reactions and contraindications, see the summary of 


product characteristics. 


2.4 The list price of ranibizumab 10 mg/ml is £742.17 per 0.23-ml vial 


(excluding VAT; ‘British national formulary’ [BNF] edition 65). The 


manufacturer of ranibizumab (Novartis) has agreed a patient access 


scheme with the Department of Health, revised in the context of 


technology appraisal guidance 274, which makes ranibizumab available 


with a discount applied to all invoices. The level of the discount is 


commercial-in-confidence. The Department of Health considered that this 


patient access scheme does not constitute an excessive administrative 
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burden on the NHS. The manufacturer has agreed that the patient access 


scheme will remain in place until any review of this technology by NICE is 


published. 


3 Remit and decision problem(s) 


3.1 The remit from the Department of Health for this appraisal was: to 


appraise the clinical and cost effectiveness of ranibizumab within its 


licensed indication for the treatment of CNV associated with pathological 


myopia. 


 Final scope issued by 
NICE 


Decision problem addressed in 
the submission  


Population  People with visual impairment 
due to choroidal 
neovascularisation associated 
with pathological myopia 


People with visual impairment due 
to choroidal neovascularisation 
secondary to pathological myopia 


Intervention  Ranibizumab 


Comparators   Verteporfin photodynamic 
therapy 


 Bevacizumab 


 Verteporfin photodynamic 
therapy 


 


The manufacturer stated that bevacizumab is not licensed for use in the 


UK and that the use of bevacizumab is not established practice in the UK. 


The manufacturer therefore stated that bevacizumab should not be 


included as a comparator. The ERG state that verteporfin photodynamic 


therapy (vPDT) is rarely used in clinical practice in the UK because its 


long term benefits have not been demonstrated. The professional groups 


also stated that vPDT is rarely used in the UK. The ERG and the patient 


and professional groups were of the opinion that bevacizumab should 


have been included as a relevant comparator as it is used in the NHS for 


the treatment of CNV secondary to pathological myopia. 


 







National Institute for Health and Care Excellence 6 of 26 


Premeeting briefing – choroidal neovascularisation: ranibizumab 


Issue date: September 2013 


 Final scope issued by 
NICE 


Decision problem addressed in 
the submission 


Outcomes  The outcome measures to be 
considered include: 


 Best-corrected visual 
acuity (the affected eye) 


 Best-corrected visual 
acuity (both eyes) 


 Contrast sensitivity 


 Adverse effects of 
treatment 


 Health-related quality of 
life 


The outcome measures considered 
are: 


 Best-corrected visual acuity (the 
study eye) 


 Adverse effects of treatment 


 Health-related quality of life 


 


The manufacturer states that there is insufficient information regarding the 


effects of vPDT in both eyes to include best-corrected visual acuity 


(BCVA) as an outcome. The ERG state that BCVA should have been 


assessed in both eyes. 


The manufacturer states that they did not assess contrast sensitivity as 


the impact of visual impairment on health-related quality of life was likely 


to be related to the treatment effects on BCVA. The ERG state that the 


omission of contrast sensitivity as an outcome was acceptable as more 


relevant outcomes were reported. 
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 Final scope issued by 
NICE 


Decision problem addressed in 
the submission 


Economic 
evaluation  


The reference case stipulates 
that the cost effectiveness of 
treatments should be 
expressed in terms of 
incremental cost per quality-
adjusted life year. 


The reference case stipulates 
that the time horizon for 
estimating clinical and cost 
effectiveness should be 
sufficiently long to reflect any 
differences in costs or 
outcomes between the 
technologies being compared. 


Costs will be considered from 
an NHS and Personal Social 
Services perspective. 


Cost effectiveness has been 
expressed in terms of incremental 
cost per quality-adjusted life year. 


A lifetime horizon has been chosen 
to capture all relevant outcomes and 
costs over the lifetime of patients 
with choroidal neovascularisation 
secondary to pathological myopia. 


Costs have been considered from 
an NHS and Personal Social 
Services perspective. 


 


The ERG noted that the scope specifies vPDT and bevacizumab as 


comparators but that the manufacturer did not consider bevacizumab in 


their economic evaluation. The ERG highlighted that the health states for 


the QALY were not described using a standardised and validated 


instrument and were not drawn from a source that was representative of 


the public. 


3.2 In this appraisal, the manufacturer has positioned ranibizumab for the 


treatment of people with visual impairment due to choroidal 


neovascularisation associated with pathological myopia. 


4 Clinical-effectiveness evidence 


4.1 The manufacturer performed a systematic review for ranibizumab 


compared with bevacizumab or standard care for CNV (verteporfin 


photodynamic therapy [vPDT] or laser treatment). Three randomised 


controlled trials (the Novartis phase III trial [RADIANCE]; Iacono 2012; 


and Gharbiya 2010) were found that were relevant to the decision 


problem.  







National Institute for Health and Care Excellence 8 of 26 


Premeeting briefing – choroidal neovascularisation: ranibizumab 


Issue date: September 2013 


4.2 The Novartis phase III trial compared ranibizumab with vPDT in people 


with visual impairment due to CNV secondary to pathological myopia. The 


trial was a randomised, double-blind, multicentre study conducted in 20 


countries which compared 2 groups of patients using ranibizumab (n=222) 


with 1 group using vPDT (n=55). All patients in the 2 ranibizumab groups 


received initial treatment on day 1 and received retreatment according to 


predefined criteria. In the ranibizumab disease activity group (n=116), 


patients were retreated if visual impairment attributable to intra or 


subretinal fluid, or active leakage secondary to pathological myopia was 


seen. Treatment was continued in this group until no visual impairment 


attributable to intra or subretinal fluid, or active leakage secondary to 


pathological myopia was seen. In the disease stabilisation group (n=106), 


patients were retreated if there was a loss of BCVA due to disease 


activity. Treatment was continued until BCVA was stable for 3 consecutive 


monthly assessments. The vPDT group were given 


************************************************************************************


**********************************************************. The mean age of the 


participants was 54 to 57 years across the three groups and 76% of them 


were female. At baseline, the mean visual acuity was 55 Early Treatment 


Diabetic Retinopathy Study (ETDRS) letters.  


4.3 The primary outcome of the trial was the mean average change in BCVA 


between baseline and months 1 to 3, measured by ETDRS chart. This 


was significantly greater in both of the ranibizumab groups compared with 


the vPDT group. The secondary outcomes included the proportion of 


patients gaining 10 or more or 15 or more letters, the mean change in 


BCVA, and changes in central retinal thickness from baseline. There was 


*************************when comparing either of the ranibizumab groups 


with vPDT in the number of patients who ***************************** and 


the number of patients who *************************. There was no 


significant difference between either of the ranibizumab groups compared 


with the vPDT group in mean change in BCVA or in ************ 


***********************. The length of follow up was 12 months for the 2 







National Institute for Health and Care Excellence 9 of 26 


Premeeting briefing – choroidal neovascularisation: ranibizumab 


Issue date: September 2013 


ranibizumab groups. After 3 months, ***** of the patients in the vPDT 


group received ranibizumab. Therefore, the manufacturer did not compare 


the results of the vPDT group to the ranibizumab groups after the initial 3 


month period. A summary of the efficacy results from the trial is presented 


in table 1. 


Table 1 Summary of primary and secondary outcomes of the Novartis phase III 
trial from baseline to 3 months 


 Ranibizumab (disease 
activity group) (n=116) 


Ranibizumab (disease 
stabilisation group)  
(n=105) 


vPDT 
(n=55) 


Outcome Mean ± SD 
or number 
of patients 
(%) 


OR (95% CI) 
and RR (95% 
CI) compared 
with vPDT 


Mean ± SD 
or number 
of patients 
(%) 


OR (95% CI) 
and RR 
(95% CI) 
compared 
with vPDT 


Mean ± SD 
or number 
of patients 
(%) 


Mean average 
change in 
BCVA (letters) 


10.6 ± ***** NR 10.5 ± ***** NR 2.2 ± *** 


Change in 
BCVA (letters) 


12.5 ± *** NR 12.1 ± **** 
 


NR 1.4 ± **** 


Gain of 10 or 
more letters 


********** *****************
*****************
************ 


********** ***************
***************
***************
** 


******** 


Gain of 15 or 
more letters 


********* *****************
*****************
************ 


********* ***************
***************
***************
** 


******* 


Mean change 
in CRT (µm) 


*************
*** 


** **************
* 


** ************ 


BCVA Best-corrected visual acuity; CI Confidence interval; CRT Central retinal thickness; NR Not 
reported; OR Odds ratio; RR Relative risk; SD Standard deviation; SE Standard error; vPDT 
Verteporfin photodynamic therapy 


*p<0.01 compared with vPDT group; **p<0.001 compared with vPDT group 


 


4.4 The two other randomised trials (Gharbiya 2010 and Iacono 2012) were 


single centre trials conducted in Italy that compared ranibizumab with 


bevacizumab. The Iacono 2012 study was a double-blind clinical trial in 


people with subfoveal CNV secondary to PM (55 eyes; ranibizumab = 27, 


bevacizumab = 28) with a follow up period of 18 months. Gharbiya 2010 


was an interventional study in people with subfoveal or juxtafoveal CNV 
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secondary to PM and evidence of leakage from the CNV lesion (32 eyes, 


ranibizumab = 16, bevacizumab = 16) with a follow up period of 6 months. 


The results for the ranibizumab arms of each trial are presented in table 2. 


The manufacturer did not present the data for the bevacizumab arm in 


either trial.  


Table 2 Results for the ranibizumab arms in the Iacono 2012 and Gharbiya 
2010 studies 


 Mean ± SD or number of patients (%) 


Outcome Iacono 2012 (n=27) Gharbiya 2010 (n=16) 


Mean change in BCVA (letters) 9 ± NR 17.31 ± 11.10 


Gain of 10 or more letters NR (NR) 12 (75%) 


Gain of 15 or more letters 7 (30%) 9 (56%) 


Mean change in retinal thickness 
(µm) 


NR ± NR -45 ± NR 


BCVA Best-corrected visual acuity; NR Not reported; SD Standard deviation 


 


4.5 The manufacturer identified 6 non-randomised studies that were relevant 


to the decision problem. All 6 of the studies looked at the use of 


ranibizumab in patients with CNV secondary to pathological myopia. One 


study was a multicentre phase II study (REPAIR study) and the other 5 


studies were prospective case-series (Calvo-Gonzalez 2011; Lalloum 


2010; Ouhadj 2010; Silva 2010; and Vadala 2011). A significant change in 


BCVA (letters) from baseline to time of assessment was shown in 4 of the 


6 studies. The number of participants who gained 15 or more letters at 


follow-up ranged from 24% to 47% (and up to 60% when including only 


eyes with improvement). These results from the non-randomised studies 


are shown in table 3. 
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Table 3 Summary of results of non-randomised studies of ranibizumab 


Study Number of 
participants 
(number of 
eyes) 


Time of assessment or 
duration of follow up 
mean ± SD (range)  


Change in BCVA 
(letters), mean ± 
SD (range) 


Gain of 
15 
letters 
or more  


REPAIR 65 (65) 12 months 13.8 ******** 
************ 


37% 


Calvo-
Gonzalez  
2011 


67 (67)a 12 months ± NR  
(range NR) 


12.4 ± 13.0*  
(range NR) 


40% 


16 months ± NR  
(range 6 to 27 months) 


12.0 ± 14.6*  
(range NR) 


Lalloum 2010 32 (32) Median 17 months  
(range 7 to 29 months) 


9.5 ± NR***  
(range NR)  


47% 


Ouhadj 2010 40 (40) 8 months ± NR  
(range 3 to 15 months) 


15.0 ± NR  
(range 5 to 45) 


NR 


Silva 2010 32 (34) 12 months ± NR  
(range NR) 


8.0 ± NR**  
(range NR)  


24% 


Vadala  2011 39 (40) 13 months ± 2  
(range 12 to 18 months)  


Median 14.5b 
(range 5 to 40) 


60%b 


BCVA Best corrected visual acuity; NR Not reported; SD Standard deviation 
a 
Results reported here for 59 eyes, 


b
 For 32 eyes with improvement 


*p < 0.05; **p < 0.001; ***p < 0.0001 compared with baseline 


 


4.6 The adverse effects of ranibizumab as reported in the Novartis phase III 


trial are presented in table 4. There was ************************* in the 


number of ocular adverse events in the ranibizumab disease activity 


group compared with the vPDT group, however there were ************ 


***** adverse ocular events in the ranibizumab disease stabilisation group 


compared with the vPDT group. The Iacono 2012 and Gharbiya 2010 


studies reported that there were no systemic or significant ocular adverse 


events in their follow up period (18 months and 6 months respectively). 


The REPAIR study reported adverse events that occurred in two or more 


patients. Ocular adverse events occurred in ******** patients and non-


ocular adverse events in ******** patients over 12 months. The Calvo-


Gonzalez 2011 study reported that two eyes developed anterior uveitis 


over a mean length of follow up of 16 months. The other four non-


randomised studies (Lalloum 2010; Ouhadj 2010; Silva 2010; Vadala 


2011) reported that no systemic or ocular adverse events were observed, 


with the mean length of follow up ranging from 8 to 17 months. 
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Table 4 Adverse effects of ranibizumab and verteporfin photodynamic therapy 
as reported in the Novartis phase III trial 


Timeframe Number of patients (%) 


Ranibizumab  
(disease activity 
group) 


Ranibizumab 
(disease 
stabilisation group) 


vPDT 


Any ocular adverse event 


******************** ******** ******** ****** 


***********************************
**************************** 


********************** ********************** ** 


********************** ********************** ** 


******************** ******** ******** ** 


Baseline to 12 months 44 (37%) 46 (43%) NR 


**************************** 


******************** * * * 


******************** ****** * ** 


********************* ****** ****** ** 


Non-ocular adverse events 


******************** ******** ******** ******* 


***********************************
**************************** 


********************** ********************** ** 


********************** ********************** ** 


******************** ******** ******** ** 


Baseline to 12 months 51 (43%) 48 (45%) NR 


******************************** 


******************** ****** * * 


******************** ****** ****** ** 


********************* ****** ****** ** 


 


4.7 Impact on health-related quality of life was measured in the Novartis 


phase III trial. There was a significant difference in National Eye Institute 


Visual Functioning Questionnaire 25 item (NEI VFQ-25) composite score 


for both ranibizumab groups compared with the vPDT group. The 


statistical significance of the differences between the groups for the 


EuroQoL-5D (EQ-5D) scores and Work Productivity and Activity 


Impairment Questionnaire: General Health (WPAI-GH) scores were not 


reported. A summary of the health-related quality of life results is 


presented in table 5. 
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Table 5 Summary of health-related quality of life results  


Outcome Mean ± SD 


Ranibizumab 
(disease 
activity 
group) 


Ranibizuma
b (disease 
stabilisation 
group) 


vPDT 


NEI VFQ-25 composite score 


Change from baseline to 3 months 4.3 ± ***** 5.3 ± ***** 0.3 ± **** 


Change from baseline to 6 months 5.1 ± **** 6.3 ± **** NA 


Change from baseline to 12 months 5.1 ± **** 6.6 ± **** NA 


EQ-5D score 


Mean change from baseline to 3 months *** ± **** *** ± **** *** ± **** 


Mean change from baseline to 6 months *** ± **** *** ± **** *** ± **** 


Mean change from baseline to 12 months *** ± **** *** ± **** *** ± **** 


WPAI-GH total score 


Mean reduction from baseline to 3 months **** ± ****** **** ± ****** **** ± ****** 


Mean reduction from baseline to 6 months ******** ******** ******** 


Mean reduction from baseline to 12 
months 


******** ******** ******** 


EQ-5D 5-dimension EuroQol questionnaire; NEI VFQ-25, 25-item National Eye Institute Visual 
Functioning Questionnaire; NA Not applicable; NR Not reported; SD Standard deviation; vPDT 
Verteporfin photodynamic therapy; WPAI-GH Work Productivity and Activity Impairment 
Questionnaire: General Health 


*p<0.05 compared with vPDT group; **p value not reported 


 


Evidence review group comments 


4.8 The ERG noted that the manufacturer had excluded bevacizumab as a 


comparator, despite its use off-label in current clinical practice in the UK. 


As a result of this, no formal meta-analysis was performed. The ERG 


found two head to head trials of bevacizumab and ranibizumab (Gharbiya 


2010 and Iacono 2012). Neither of these studies showed significant 


differences in the mean change from baseline in BCVA letters, mean 


change from baseline in central retinal thickness, or the number of 


patients gaining 10 or more or 15 or more letters. Follow up was for 6 


months in one of the studies (Gharbiya 2010) and 18 months in the other 


(Iacono 2012). 


4.9 The ERG noted that in the Novartis phase III trial the primary endpoint 


was 3 months, and ERG’s clinical opinion was that 12 months should be 
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the minimum in order to assess longer term efficacy of treatment. The 


ERG stated that in the VIP trial that compared vPDT with placebo, the 


statistically significant difference in the primary outcome at 3 months was 


no longer observed at 24 months, and that the same phenomenon could 


be observed with ranibizumab. The ERG believe that it is unlikely that a 3 


month follow up period would provide adequate information about 


potential deleterious effects of the anti-VEGF treatment. 


4.10 The ERG noted that the manufacturer did not consider atrophy as an 


adverse event despite the potential effect of anti-VEGF therapies in the 


development of retinal pigment epithelial atrophy. The ERG stated that 


VEGF appears to be an essential factor for the maintenance of the retinal 


pigment epithelium and choriocapillaris, and that blocking the VEGF could 


have a detrimental effect on these retinal layers, which may lead to visual 


loss. 


5 Comments from other consultees 


5.1 The professional groups believe that the use of anti-VEGF therapies is 


taking precedence over thermal laser and photodynamic therapy. They 


state that thermal laser coagulation therapy is now almost never used in 


the UK and many units in the UK no longer provide photodynamic therapy 


services. They claim that where there is no access to ranibizumab, retinal 


specialists are likely to recommend bevacizumab on an off label basis, 


rather than thermal laser or photodynamic therapy. They believe 


ranibizumab is clinically effective for CNV and the rate of adverse events 


is low. They do not foresee any implementation issues in terms of facilities 


or equipment. The professional groups acknowledge that there are risks 


involved with using anti-VEGF agents, but are in agreement that the risks 


are outweighed by the potential benefits. 


5.2 The patient groups state that people living with the condition are worried 


about losing their sight and with it their job, ability to drive, and their 


independence. The patient groups state that the condition tends to affect 
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people in their forties and fifties who may have responsibilities such as 


caring for children and older relatives and paying a mortgage. They state 


that access to anti-VEGF therapy is available in some parts of the UK but 


not all, and the inequity in provision can add to patients’ distress. Patient 


groups are in agreement that the most important outcome for patients is 


not losing their sight, and that ranibizumab offers an effective treatment 


option. 


6 Cost-effectiveness evidence 


6.1 The manufacturer identified one existing cost-utility study (Sharma and 


Bakal 2002) that considered cost-effectiveness of vPDT from the patient 


and insurer perspective in the United States. The manufacturer judged 


that the study did not sufficiently address the decision problem and so did 


not use the study in their health economic analysis.  


6.2 The manufacturer developed a cost utility Markov model that evaluated 


the cost effectiveness of ranibizumab compared with vPDT in people with 


CNV associated with PM. There were 8 health states in the model defined 


by the BCVA in the treated eye in addition to the absorbing health state of 


death, as shown in figure 1. The health states are defined by a 10-letter 


range in BCVA.  The model had three-monthly cycles and a lifetime 


horizon.   
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Figure 1 Structure of the manufacturer’s health economic model 


 


 


6.3 The transition probabilities for the first cycle of the model (baseline to 


month 3) for both ranibizumab and vPDT were based on the Novartis 


phase III trial. For the next three cycles (months 4 to 12), the transition 


probabilities between health states were drawn from the Novartis phase III 


trial for ranibizumab and from the VIP trial for vPDT. For cycles 5 and 


onward (1 year onwards), a slow worsening of visual acuity was assumed, 


based on natural disease progression reported in Yoshida 2002 for the 


base case and an additional 6 natural history studies for the other 


transition probabilities. The model accounts for the possibility of the BSE 


becoming the WSE and vice versa as patients change health states. 


6.4 A baseline rate of bilateral involvement (i.e. both eyes being affected by 


CNV) of 15% was drawn from two published studies (Cohen 1996 and 


Hampton 1983) and the model assumes there are no incidences of CNV 


secondary to PM subsequent to the baseline. Based on expert opinion, 


the manufacturer’s estimate a recurrence in 6% of patients each year after 


the first two years of modelling.  


6.5 The health-related quality of life data collected in the Novartis phase III 


trial was not deemed by the manufacturer to be relevant to the economic 


model. Base case utility values for the better-seeing eye (BSE) were 


taken from a published study performed in the UK general population 
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where BCVA health states were simulated with contact lenses that 


created the effects of age-related macular degeneration (Czoski-Murray 


2009). There was no direct clinical trial data presented by the 


manufacturer for health related quality of life. Base case utility values for 


the worse-seeing eye (WSE) were calculated from the values for the BSE, 


with the assumption that the maximum gain in the WSE was 0.1 (see 


table 6). 


Table 6 Base case utilities 


 Base case utilities 


Health state Czoski-Murray 2009 Assumption based on 
Czoski-Murray 2009 


Better-seeing eye Worse-seeing eye 


BCVA 86 to 100 letters 0.850 0.850 


BCVA 76 to 85 letters 0.758 0.836 


BCVA 66 to 75 letters 0.685 0.821 


BCVA 56 to 65 letters 0.611 0.807 


BCVA 46 to 55 letters 0.537 0.793 


BCVA 36 to 45 letters 0.464 0.779 


BCVA 26 to 35 letters 0.390 0.764 


BCVA <25 letters 0.353 0.750 


Death 0.000 0.000 


BCVA Best-corrected visual acuity 


 


6.6 Disutilites were defined as adverse events that occurred in more than 5 


patients and that were suspected to be related to the study drug or ocular 


injection in the Novartis phase III trial (for ranibizumab) or VIP trial (for 


vPDT). The durations of disutilities were taken from published sources or 


were assumptions (see table 7). 
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Table 7 Summary of disutilities, duration and cost 


Adverse event Incidence Disutility Duration 
(months) Ranibizumab vPDT 


Conjunctival haemorrhage 8.5% 0% 0.02a 1b 


Intraocular pressure increased 4.2% 0% 0.01c 0.03c 


Visual disturbance 0% ***** 0.00b 0b 


Injection site adverse event 0% **** 0.1336e 0.2696e 


vPDT Verteporfin photodynamic therapy 


Source of information:
 a
Brändle et al. 2007; 


b
Assumption; 


c
Vaahtoranta-Lehtonen 2007; 


d
Sum of costs 


of beta-blockers, prostaglandins, CA inhibitors, combination, and brimonidine; 
e
Brown 2005


 


 


6.7 Total costs for treatment were calculated from the unit costs for 


ranibizumab or vPDT, administration, and a monitoring visit, multiplied by 


the number of treatment and monitoring visits required. The direct drug 


costs in the model were ******* for ranibizumab, including the PAS, and 


£850.00 for vPDT. Administration costs for ranibizumab were £168.53 and 


for vPDT were £174.89. Monitoring visit costs were £174.89 for either 


treatment.  The number of treatment and monitoring visits required is 


shown in table 8. A cost of £17,325 associated with blindness was applied 


for the first year when the BSE was declared blind (BCVA of 35 letters or 


less). The cost for year 2 onwards was £17,245. 


Table 8 Summary of visits required to treat or monitor  


Treatment Year 1 visits Year 2 visits Year 3 visits 


To treat To monitor To treat To monitor To treat To monitor 


Ranibizumab 3.5a 8.5c 1c 4c 0d 0d 


vPDT 3.4b 4c 1.7b 4c 0d 0d 


vPDT Verteporfin photodynamic therapy
 


a
Bandello et al., 2013 (publication from the Novartis phase III study); 


b
VIP study group 2001; 


c
Assumption based on posology for vPDT; 


d
Based on information from an advisory board 


 


6.8 The manufacturer base case deterministic cost effectiveness results 


showed that ranibizumab dominated vPDT resulting in more QALYs 


(13.18 compared with 12.75) and lower costs (£9694 compared with 


£12,455). The manufacturer also presented base case probabilistic results 


which showed that ranibizumab dominates vPDT (see table 9). 
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Table 9 Base case cost effectiveness using deterministic and probabilistic 
values 


Technologies Total costs  Total 
QALYs 


Incremental 
costs 


Incremental 
QALYs 


Incremental 
cost per 
QALY 
(ICER) 


Deterministic results 


Ranibizumab £9694 13.18 -£2751 0.43 Dominant 


vPDT £12,445 12.75 -- -- -- 


Probabilistic results 


Ranibizumab £9422 12.53 -£2691 0.42 Dominant 


vPDT £12,113 12.11 -- -- -- 


ICER Incremental cost-effectiveness ratio; QALYs Quality-adjusted life-years; vPDT Verteporfin 
photodynamic therapy 


 


6.9 The manufacturer conducted one-way sensitivity analyses using a net 


monetary benefit approach because ranibizumab dominated vPDT in the 


base case analysis. The sensitivity analysis showed that the cost 


effectiveness of ranibizumab was most sensitive to changes in the unit 


cost of ranibizumab and vPDT, the number of ranibizumab injections in 


the first and second year, the starting age of the patient cohort, the 


discount rate for benefits and the maximum utility gain in the WSE. The 


results of the manufacturer’s sensitivity analysis show that ranibizumab 


remains dominant up to a unit cost of £783 (range £0 to £3750) and when 


up to 12 injections are needed in either year 1 or year 2 (range 0 to 12, 


with vPDT given 3.4 times per year). Scenario analyses show that 


ranibizumab remains dominant when other methods for calculating 


transition probabilities and other sources of natural history are used, and 


when the maximum gain in utility for the WSE is 0.2 or 0.3. The sensitivity 


analysis shows that the probability of cost effectiveness for ranibizumab is 


99.3% at a willingness-to-pay threshold of £0, and 100% at a threshold of 


£20,000 or £30,000. 


6.10 The manufacturer conducted three scenario analyses. The first scenario 


analysis involved calculating the transition probabilities from patient-level 


data using three different methods. The base case method used 


probabilities that were dependent on the current BCVA level and assumed 
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the patient could move from any health state to any other health state in 


each cycle. The second method used probabilities that were dependent 


on the patients’ current BCVA level for the top two health states only, so 


that a patient could only gain or lose up to 2 health states in each cycle. 


The third method used a constant probability across all BCVA levels, 


regardless of the patient’s current BCVA level, and assumed that patients 


could only gain or lose up to 2 health states each cycle. The second 


scenario analysis involved using different sources for calculating transition 


probabilities beyond year 1. The third scenario analysis involved using 


different values for the maximum utility gains for the WSE. Ranibizumab 


continued to dominate vPDT in all of the scenario analyses. 


Evidence review group comments 


6.11 The ERG considered that the manufacturer’s model was broadly 


reasonable. The ERG, however, identified some areas of uncertainty in 


the manufacturer’s model:  


 Bevacizumab was not included as a comparator 


 The model accounts for the possibility of the BSE becoming the WSE, 


or vice versa, as patients change health states. The method used 


seems to underestimate the net QALY gains and cost of blindness 


offsets that may arise from the more effective treatment 


 There is some discrepancy between the transition probability matrices 


and the patient level data supplied at clarification 


 A large number of health state probabilities were populated by relatively 


few patients 


 The use of multipliers in the probabilistic modelling is unusual 


 The vPDT data were drawn from a population with a higher proportion 


of patients with subfoveal involvement, which is associated with a 


worse prognosis 


 EQ-5D data from the Novartis phase III trial were not used 
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 Data from Czoski-Murray 2009 were used for health-related quality of 


life. Previous STAs have used health-related quality of life data from 


Czoski-Murray 2009 and Brown 1999 


 The number of ranibizumab injections needed in years 2 and 3 may 


have been underestimated 


 The annual costs of blindness and depression may have been 


overestimated 


 There are alternative interpretations of the study that provided the 


blindness mortality multipliers which affect the QALY gain and 


associated costs 


 The average BCVA gains modelled at the end of year 1 appear to 


continue indefinitely. This seems to be optimistic 


 The method used to calculate the cyclical worsening from natural 


studies is unclear for most of the studies 


 There is an error in the calculation of the quarterly rate of worsening 


used for extrapolating beyond the first year. This has been 


acknowledged in the manufacturer’s response to ERG clarification 


queries. 


6.12 The ERG amended the manufacturer’s model as shown in table 10. 


Table 10 ERG’s amendments to the manufacturer’s model 


Variable Manufacturer’s model ERG’s model 


Source of utility values Czoski-Murray 2009 Czoski-Murray 2009 or 
Brown 1999 


Dose of ranibizumab in year 2 1 1.7 


Cost of blindness  £17,326 in year 1 and 
£17,245 each year after 


£7510 in year 1 and 
£7429 each year after 


Blindness mortality multiplier 
(when the BSE is 35 letters or less) 


1.54 1.48 


BSE Better-seeing eye; vPDT Verteporfin photodynamic therapy 


 


The ERG also corrected the calculation of natural history quarterly 


worsening and the impact of adverse events on quality of life as specified 


in the manufacturer’s response to clarification comments. The other 
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weaknesses identified in the model could not be amended by the ERG. 


The ERG’s revised base case shows a reduction in net savings, net 


patient benefits and net health benefit, however, ranibizumab continues to 


dominate vPDT (see table 11). 


Table 11 ERG’s revised base case 


Technologies Total costs  Total 
QALYs 


Incremental 
costs 


Incremental 
QALYs 


Incremental 
cost per 
QALY 
(ICER) 


Using Brown 1999 utility values 


Ranibizumab £10,055 14.514 -£2474 0.344 Dominant 


vPDT £12,529 14.170 -- -- -- 


Using Czoski-Murray 2009 utility values 


Ranibizumab £10,055 13.105 -£2474 0.266 Dominant 


vPDT £12,529 12.838 -- -- -- 


ICER Incremental cost-effectiveness ratio; QALYs Quality-adjusted life-years; vPDT Verteporfin 
photodynamic therapy 


 


The ERG undertook sensitivity analyses around the assumed duration of 


benefit, the proportion of eyes that are BSEs, and including all of the 


natural history studies. The use of ranibizumab resulted in a decrease in 


cost and increase in QALYs compared with vPDT in all but one of the 


sensitivity analyses. The exception was using a combination of 5 year 


duration of benefit, natural decline based all natural history studies, and 


Czoski-Murray 2009 utility values, which resulted in a small decrease in 


QALYs. 


7 Equality issues 


7.1 Comments from patient groups identified that the condition is more likely 


to affect people of working age. They also highlighted that there is 


currently inequity in access to ranibizumab treatment. No additional 


equality issues were identified by the manufacturer or ERG. 
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8 Innovation 


8.1 The manufacturer states that ranibizumab is the first licensed therapy to 


specifically target the pathogenesis of CNV secondary to pathological 


myopia. The manufacturer states that the current standard treatment 


(vPDT) stabilises but does not improve visual acuity. The manufacturer 


states that ranibizumab has a greater positive effect on patients’ health-


related quality of life compared with the current treatment option of vPDT. 


The QALY does not capture the benefits that arise from not losing 


contrast sensitivity and the visual field, which include maintaining depth 


perception and reading speed. The manufacturer states that the use of 


ranibizumab constitutes a step change in the management of visual 


impairment due to CNV secondary to pathological myopia.  


9 Authors 


Ella Fields  


Technical Lead 


Sally Doss  


Technical Adviser 


with input from the Lead Team (Henry Marsh, Claire McKenna, and Judith Wardle). 
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Appendix A: Supporting evidence  


Related NICE guidance 


Published 


 Aflibercept solution for injection for treating wet age-related macular degeneration. 


NICE technology appraisal guidance TA294 (2013). 


 Ranibizumab for treating visual impairment caused by macular oedema secondary 


to retinal vein occlusion. NICE technology appraisal guidance TA283 (2013). 


 Fluocinolone acetonide intravitreal implant for the treatment of chronic diabetic 


macular oedema after an inadequate response to prior therapy. NICE technology 


appraisal guidance TA271 (2013). 


 Ranibizumab for the treatment of diabetic macular oedema (rapid review of 


TA237). NICE technology appraisal guidance TA274 (2013). 


 Ranibizumab and pegaptanib for the treatment of age-related macular 


degeneration. NICE technology appraisal guidance TA155 (2008, reissued 2012). 


 Dexamethasone intravitreal implant for the treatment of macular oedema 


secondary to retinal vein occlusion. NICE technology appraisal guidance TA229 


(2011). 


 Guidance on the use of photodynamic therapy for age-related macular 


degeneration. NICE technology appraisal guidance TA68 (2003). 


 


 



http://publications.nice.org.uk/aflibercept-solution-for-injection-for-treating-wet-agerelated-macular-degeneration-ta294

http://publications.nice.org.uk/ranibizumab-for-treating-visual-impairment-caused-by-macular-oedema-secondary-to-retinal-vein-ta283

http://publications.nice.org.uk/ranibizumab-for-treating-visual-impairment-caused-by-macular-oedema-secondary-to-retinal-vein-ta283

http://publications.nice.org.uk/fluocinolone-acetonide-intravitreal-implant-for-the-treatment-of-chronic-diabetic-macular-oedema-ta271

http://publications.nice.org.uk/fluocinolone-acetonide-intravitreal-implant-for-the-treatment-of-chronic-diabetic-macular-oedema-ta271

http://guidance.nice.org.uk/TA274

http://guidance.nice.org.uk/TA274

http://publications.nice.org.uk/ranibizumab-and-pegaptanib-for-the-treatment-of-age-related-macular-degeneration-ta155

http://publications.nice.org.uk/ranibizumab-and-pegaptanib-for-the-treatment-of-age-related-macular-degeneration-ta155

http://publications.nice.org.uk/dexamethasone-intravitreal-implant-for-the-treatment-of-macular-oedema-secondary-to-retinal-vein-ta229

http://publications.nice.org.uk/dexamethasone-intravitreal-implant-for-the-treatment-of-macular-oedema-secondary-to-retinal-vein-ta229

http://publications.nice.org.uk/guidance-on-the-use-of-photodynamic-therapy-for-age-related-macular-degeneration-ta68

http://publications.nice.org.uk/guidance-on-the-use-of-photodynamic-therapy-for-age-related-macular-degeneration-ta68
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Appendix B: Clinical efficacy section of the draft European 


public assessment report   


[This has been requested] 
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 


Single Technology Appraisal 


Ranibizumab for the treatment of choroidal neovascularisation 
associated with pathological myopia 


Final scope 


Final remit/appraisal objective  
To appraise the clinical and cost effectiveness of ranibizumab within its 
licensed indication for the treatment of choroidal neovascularisation 
associated with pathological myopia. 


Background  


Short-sightedness, or myopia, is a vision problem resulting from excessively 
long growth of the eye-ball, or a steeply curved cornea. Myopia causes light 
rays to focus in front of the retina and so close objects are seen clearly whilst 
distant objects appear blurred. Myopia can be classified as mild, moderate or 
high, depending on the length of the eye and curvature of the cornea. The 
focusing power of a lens is measured in dioptres. A negative dioptre indicates 
an eye with myopia, with the higher the negative value the more severe the 
myopia. Myopia up to minus three dioptres is termed mild, minus three to 
minus six dioptres is moderate, and high is minus six or more dioptres. High 
myopia (also known as pathological or degenerative myopia) is a chronic 
condition associated with degenerative changes at the back of the eye.   
 
Choroidal neovascularisation (CNV) occurs when the choroid area of the eye 
produces new blood vessels (neovascularization) which grow up through the 
damaged layers and leak or bleed into the retina. CNV is a common cause of 
vision loss in people with pathological myopia. 
  
There are approximately 200,000 people with pathological myopia in the UK. 
The prevalence or incidence of CNV associated with pathological myopia in 
the UK is not known. However, approximately 30% of people who develop 
CNV in one eye will develop it in the other eye within 8 years. 


The aim of current management of CNV is to improve or halt the decline in 
visual acuity. Verteporfin photodynamic therapy is the only treatment with a 
marketing authorisation for use in subfoveal CNV associated with pathological 
myopia. In some clinical centres in England and Wales ranibizumab is used 
outside its licensed indications for the treatment of CNV associated with 
pathological myopia. Bevacizumab is unlicensed for all eye conditions but it is 
used off-label for the treatment of CNV associated with pathological myopia.  
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The technology   
Ranibizumab (Lucentis, Novartis UK) inhibits the action of VEGF-A, thereby 
preventing the development of abnormal blood vessels. By preventing the 
development of abnormal blood vessels, ranibizumab limits visual loss and 
improves vision. It is administered through intravitreal injection.  


Ranibizumab does not currently have a UK marketing authorisation for the 
treatment of CNV however it has a UK marketing authorisation for the 
treatment of: wet age-related macular degeneration, visual impairment due to 
diabetic macular oedema and visual impairment due to macular oedema 
secondary to retinal vein occlusion. Ranibizumab has been studied in clinical 
trials of people with visual impairment due to CNV associated with 
pathological myopia, as a monotherapy compared with bevacizumab, and 
verteporfin photodynamic therapy. 


Intervention(s) Ranibizumab 


Population People with visual impairment due to choroidal 
neovascularisation associated with pathological 
myopia 


Comparators • Verteporfin photodynamic therapy 


• Bevacizumab 


Outcomes The outcome measures to be considered include: 


• Best corrected visual acuity (the affected eye) 


• Best corrected visual acuity (both eyes) 


• Contrast sensitivity 


• Adverse effects of treatment 


• Health-related quality of life 


Economic analysis The reference case stipulates that the cost 
effectiveness of treatments should be expressed in 
terms of incremental cost per quality-adjusted life year. 
The reference case stipulates that the time horizon for 
estimating clinical and cost effectiveness should be 
sufficiently long to reflect any differences in costs or 
outcomes between the technologies being compared. 
Costs will be considered from an NHS and Personal 
Social Services perspective. 


Other 
considerations  


Guidance will only be issued in accordance with the 
marketing authorisation. 
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Related NICE 
recommendations 


Related Technology Appraisals: 
Technology Appraisal TA271. January 2013. 
Fluocinolone acetonide intravitreal implant for the 
treatment of chronic diabetic macular oedema after an 
inadequate response to prior therapy. Review date: 
November 2015. 


Technology Appraisal TA237. November 2011. 
Ranibizumab for the treatment of diabetic macular 
oedema. Review date: March 2013. 


Technology Appraisal TA229. July 2011. 
Dexamethasone intravitreal implant for the treatment of 
macular oedema secondary to retinal vein occlusion. 
Review date: 2014 


Technology Appraisal TA155. August 2008. 
Ranibizumab and pegaptanib for the treatment of age-
related macular degeneration. Re-issued after a 
change to the patient access scheme: May 2012. 
Review date: February 2014. 


Technology Appraisal TA68. September 2003. The 
clinical effectiveness and cost effectiveness of 
photodynamic therapy for age-related macular 
degeneration. Review date: February 2014. 


 


Technology Appraisals in development: 


Ranibizumab for the treatment of macular oedema 
caused by retinal vein occlusion. Earliest date of 
publication May 2013. 


Aflibercept solution for injection for the treatment of wet 
age-related macular degeneration. Earliest date of 
publication August 2013. 


 


 


 


 





		Final remit/appraisal objective

		The technology






Appendix C 


 


National Institute for Health and Care Excellence 
Matrix for the technology appraisal of ranibizumab for the treatment of choroidal neovascularisation 
associated with pathological myopia 
Issue date: April 2013  Page 1 of 3 


NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 


Single Technology Appraisal  
 


Ranibizumab for the treatment of choroidal neovascularisation associated with 
pathological myopia 


 
Matrix of consultees and commentators 


 
Consultees Commentators (no right to submit or 


appeal) 
 


Manufacturers/sponsors 
• Novartis Pharmaceuticals 


(ranibizumab) 
 
Patient/carer groups 
• Action for Blind People 
• Afiya Trust 
• Black Health Agency 
• Equalities National Council 
• Eyecare Trust 
• Fight for Sight 
• Independent Age 
• Macular Society 
• Muslim Council of Britain 
• Muslim Health Network 
• Organisation of Blind African 


Caribbeans 
• Royal National Institute of Blind 


People (RNIB) 
• SeeAbility 
• Sense 
• South Asian Health Foundation 
• Specialised Healthcare Alliance 
• Thomas Pocklington Trust 
 
Professional groups 
• British Association for Services to the 


Elderly 
• British Geriatrics Society 
• British Ophthalmic Anaesthesia 


Society (BOAS) 
• College of Optometrists 
• Royal College of General Practitioners 
• Royal College of Nursing  
• Royal College of Ophthalmologists 


General 
• Allied Health Professionals Federation 
• Board of Community Health Councils in 


Wales 
• British National Formulary 
• Care Quality Commission 
• Commissioning Support Appraisals 


Service 
• Department of Health, Social Services 


and Public Safety for Northern Ireland 
• Healthcare Improvement Scotland 
• Medicines and Healthcare Products 


Regulatory Agency  
• National Association of Primary Care 
• National Pharmacy Association 
• NHS Alliance 
• NHS Commercial Medicines Unit 
• NHS Confederation 
• Public Health Wales NHS Trust 
• Scottish Medicines Consortium 
 
Possible comparator manufacturers 
• Moorfields Pharmaceuticals 


(bevacizumab) 
• Novartis Pharmaceuticals (verteporfin) 
• Royal Liverpool and Broadgreen 


University Hospitals NHS Trust 
Pharmacy (bevacizumab) 
 


Relevant research groups 
• Cochrane Eyes and Vision Group 
• Eyehope 
• Health Research Authority 
• Institute of Ophthalmology, University 


College London 
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Consultees Commentators (no right to submit or 
appeal) 
 


• Royal College of Pathologists  
• Royal College of Physicians 
• Royal Pharmaceutical Society 
• Royal Society of Medicine 
• United Kingdom Clinical Pharmacy 


Association 
 
Others 
• Department of Health 
• NHS England 
• NHS Lambeth CCG 
• NHS Sutton CCG 
• Welsh Government 


 


• MRC Clinical Trials Unit 
• National Institute for Health Research 
• Research Institute for the Care of Older 


People 
 
 
Evidence Review Group  
• Aberdeen HTA Group 
• National Institute for Health Research  


Health Technology Assessment 
Programme  
 


Associated Guideline Groups 
• National Clinical Guidelines Centre 
 
Associated Public Health Groups 
• None 
 
 


 


NICE is committed to promoting equality, eliminating unlawful discrimination and 
fostering good relations between people who share a protected characteristic and 


those who do not. Please let us know if we have missed any important organisations 
from the lists in the matrix, and which organisations we should include that have a 


particular focus on relevant equality issues. 


PTO FOR DEFINITIONS OF CONSULTEES AND COMMENTATORS 
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Definitions: 
 
Consultees 
 
Organisations that accept an invitation to participate in the appraisal; the manufacturer(s) 
or sponsor(s) of the technology; national professional organisations; national patient 
organisations; the Department of Health and the Welsh Government and relevant NHS 
organisations in England. 
 
The manufacturer/sponsor of the technology is invited to make an evidence submission, 
respond to consultations, nominate clinical specialists and has the right to appeal against 
the Final Appraisal Determination (FAD). 
 
All non-manufacturer/sponsor consultees are invited to submit a statement1, respond to 
consultations, nominate clinical specialists or patient experts and have the right to appeal 
against the Final Appraisal Determination (FAD). 
 
Commentators 
 
Organisations that engage in the appraisal process but that are not asked to prepare an 
evidence submission or statement, are able to respond to consultations and they receive 
the FAD for information only, without right of appeal. These organisations are: 
manufacturers of comparator technologies;  
Healthcare Improvement Scotland ; the relevant National Collaborating Centre (a group 
commissioned by the Institute to develop clinical guidelines); other related research 
groups where appropriate (for example, the Medical Research Council [MRC], National 
Cancer Research Institute); other groups (for example, the NHS Confederation, NHS 
Alliance and NHS Commercial Medicines Unit, and the British National Formulary. 
 
All non-manufacturers/sponsors commentators are invited to nominate clinical specialists 
or patient experts. 
 
Evidence Review Group (ERG) 
 
An independent academic group commissioned by the National Institute for Health 
Research (NIHR) Health Technology Assessment Programme (HTA Programme) to 
assist the Appraisal Committee in reviewing the manufacturer/sponsor evidence 
submission to the Institute. 
 
 


                                                 
 
1 Non manufacturer consultees are invited to submit statements relevant to the 
group they are representing. 
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Instructions for manufacturers and sponsors 


This is the specification for submission of evidence to the National Institute for Health and Clinical 


Excellence (NICE) as part of the single technology appraisal (STA) process. It shows 


manufacturers and sponsors what information NICE requires and the format in which it should be 


presented. NICE acknowledges that for medical devices manufacturers particular sections might 


not be as relevant as they are for pharmaceuticals manufacturers. When possible the specification 


will refer to requirements for medical devices, but if it hasn’t done so, manufacturers or sponsors of 


medical devices should respond to the best of their ability in the context of the question being 


addressed.  


Use of the specification and completion of appendices 1 to 13 (sections 10.1 to 10.13) are 


mandatory (when applicable), and the format should be followed whenever possible. Reasons for 


not following this format must be clearly stated. Sections that are not considered relevant should 


be marked ‘N/A’ and a reason given for this response. The specification should be completed with 


reference to the NICE document ‘Guide to the methods of technology appraisal’ (www.nice.org.uk), 


particularly with regard to the ‘reference case’. Users should see NICE’s ‘Guide to the single 


technology appraisal (STA) process’ (www.nice.org.uk) for further details on some of the 


procedural topics referred to only briefly here.  


If a submission is based on preliminary regulatory recommendations, the manufacturer or sponsor 


must advise NICE immediately of any variation between the preliminary and final approval.  


A submission should be as brief and informative as possible. It is expected that the main body 


of the submission will not usually exceed 100 pages excluding the pages covered by the 


template. The submission should be sent to NICE electronically in Word or a compatible format, 


and not as a PDF file. 


The submission must be a stand-alone document. Additional appendices may only be used for 


supplementary explanatory information that exceeds the level of detail requested, but that is 


considered to be relevant to the submission. Appendices are not normally presented to the 


Appraisal Committee. Any additional appendices should be clearly referenced in the body of the 


submission and should not be used for core information that has been requested in the 


specification. For example, it is not acceptable to attach a key study as an appendix and to 


complete the clinical-effectiveness section with ‘see appendix X’. Clinical trial reports and protocols 


should not be submitted, but must be made available on request.  


Trials should be identified by the first author or trial ID, rather than by relying on numerical 


referencing alone (for example, ‘Trial 123/Jones et al.126’ rather than ‘One trial126’). 



http://www.nice.org.uk/

http://www.nice.org.uk/
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For information on submitting cost-effectiveness analysis models, disclosure of information and 


equality and diversity, users should see ‘Related procedures for evidence submission’, section 11.  


If a patient access scheme is to be included in the submission, please refer to the patient access 


scheme submission template available on request. Please submit both documents and ensure 


consistency between them. 
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Executive summary 


Please provide an executive summary that summarises the key sections of the submission. All 


statements should be directly relevant to the decision problem, be evidence-based when possible 


and clearly reference the relevant section of the submission. The summary should cover the 


following items. 


 The UK approved name, brand name, marketing status and principal mechanism of action of 


the proposed technology.  


 The formulation(s), strength(s), pack size(s), maximum quantity(ies), anticipated frequency of 


any repeat courses of treatment and acquisition cost.  


 The indication(s) and any restriction(s).  


 The recommended course of treatment.  


 The main comparator(s).  


 Whether the key clinical evidence in the submission comes from head-to-head randomised 


controlled trials (RCTs), from an indirect and/or mixed treatment comparison, or from non-


randomised studies.  


 The main results of the RCTs and any relevant non-RCT evidence.  


 In relation to the economic evaluation, details of:  


– the type of economic evaluation and justification for the approach used 


– the pivotal assumptions underlying the model/analysis 


– the mean costs, outcomes and incremental cost-effectiveness ratios (ICERs) from the 


evaluation. 


 Tabulation of the base-case results as follows: 


Table 1 Base-case cost-effectiveness results 


 Intervention Comparator 1 Comparator 2 Etc. 


Technology acquisition 
cost 


    


Other costs     


Total costs     


Difference in total 
costs 


N/A Intervention minus 
comparator 1 


Intervention minus 
comparator 2 


 


LYG     


LYG difference N/A Intervention minus 
comparator 1 


Intervention minus 
comparator 2 


 


QALYs     


QALY difference N/A Intervention minus 
comparator 1 


Intervention minus 
comparator 2 


 


ICER N/A    


LYG, life years gained; QALY(s), quality-adjusted life year(s); ICER, incremental cost-effectiveness ratio 
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 When appropriate, please present the results for the intervention and comparator(s) 


incrementally to indicate when options are dominated or when there is extended dominance. 


For example: 


Table 2 Incremental cost-effectiveness results 


Technology (and 
comparators) 


Total cost Total 
QALY 


Incremental 
cost 


Incremental 
QALY 


ICERs 
versus 
baseline 
(A) 


Incremental 
analysis 


A 100 3 0 0 N/A N/A 


B 200 6 100 3 33.33333 33.33333 


C 300 4 200 1 200 Dominated 


D 400 8 300 5 60 Extended 
dominance 


E 500 11 400 8 50 60 


QALY, quality-adjusted life year; ICERs, incremental cost-effectiveness ratios 


 


 Subgroup analyses considered and clinical- and cost-effectiveness results. 


This submission considers ranibizumab (Lucentis®) for the treatment of visual impairment due to choroidal 


neovascularisation (CNV) secondary to pathological myopia (PM). Ranibizumab is approved in the European 


Union (EU) for the treatment of neovascular (wet) age-related macular degeneration (AMD) and for the 


treatment of visual impairment due to diabetic macular oedema (DMO) or macular oedema secondary to 


retinal vein occlusion (RVO).
1
 An EU regulatory submission for ranibizumab for the treatment of visual 


impairment due to CNV secondary to PM was made on the XXXXXXXXXXXX to the Committee for Medicinal 


Products for Human Use (CHMP; European Medicines Agency). A positive opinion was received on the 30
th
 


May 2013 and marketing authorisation is anticipated between July and September 2013.  


 


Ranibizumab is formulated as a 10 mg/mL solution for intravitreal injection with an acquisition cost of 


£742.17 per 0.23 mL vial. Treatment is initiated with a single injection. If monitoring reveals signs of activity, 


further treatment is recommended. Monitoring for disease activity may include clinical examination, optical 


coherence tomography (OCT) or fluorescein angiography (FA). Monitoring is recommended monthly for the 


first two months and at least every three months thereafter during the first year. After the first year the 


frequency of monitoring should be determined by the treating physician.
1
 


 


CNV secondary to PM 


PM is a leading cause of visual impairment and blindness worldwide.
2-9


 It is a progressive condition 


characterised by excessive elongation of the eye and degenerative changes in the posterior segment of the 


eye. Changes in the retina and choroid associated with PM can lead to the development of fundus lesions 


such as CNV.
10


 CNV is characterised by newly formed abnormal vessels that may penetrate Bruch’s 


membrane and extend into the subretinal space.
11


 These vessels can rupture, causing blood and fluid to 


accumulate within the retinal layers, leading to deterioration of vision. The precise pathogenesis of CNV 
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associated with PM is unclear, but evidence suggests the expression and secretion of angiogenic factors 


including vascular endothelial growth factor (VEGF) contributes to the development of CNV secondary to PM 


and is supported by the observation that eyes with active CNV secondary to PM have higher levels of VEGF 


in the aqueous humour compared with controls.
12


  


 


If patients with CNV secondary to PM do not receive treatment, their vision will deteriorate over time and they 


are at risk of going blind. Eleven studies have reported on the visual outcome in untreated patients with CNV 


secondary to PM; all reported deterioration in vision over time.
13-24


 Eight studies reported best corrected 


visual acuity (BCVA) at baseline and at study end, and all but two of these reported either an increase of at 


least 20% in the proportion of individuals who were legally blind (BCVA ≤ 20/200), or a statistically significant 


decrease in mean BCVA, over a mean follow-up ranging from 3 months to 11 years.
13,15-17,19,21-23


 The two 


studies that did not report deterioration in BCVA had a high proportion of legally blind patients at baseline 


(45% and 60%).
13,15


 Seven studies reported the rates of legal blindness (BCVA ≤ 20/200) at follow-up; 53 to 


96% of patients were legally blind after a mean follow-up ranging from 1 to 11 years.
13,16,17,21-23


 


 


There is an urgent need for effective treatments for CNV secondary to PM. Verteporfin photodynamic 


therapy (vPDT), the only therapy currently licensed for CNV secondary to PM, generally stabilises, but does 


not improve, visual acuity, as demonstrated in the Verteporfin in Photodynamic Therapy (VIP) study, a large, 


multicentre, double-blind, placebo-controlled trial that randomised 120 eyes with subfoveal CNV secondary 


to PM to receive placebo or vPDT.
25,26


 The median change in BCVA from baseline at 12 months achieved 


with vPDT was 1 letter (compared with a loss of 9 letters in the placebo group [p < 0.01], Figure 1). However, 


at 24 months, the proportion of patients with stable BCVA (defined as losing no more than 8 letters from 


baseline) did not differ significantly between treatment groups (p = 0.11). Furthermore, a recent study has 


reported that almost half (46.1%) of patients experienced at least one recurrence during long-term follow-up 


following vPDT.
27


 Additionally, vPDT is associated with various safety concerns including visual 


disturbances,
25,26,28,29


 injection-site reactions,
25,26


 choroidal vessel occlusion
30


 and haemorrhagic 


complications.
29
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Figure 1 Change in median BCVA over time during treatment with vPDT or placebo in the VIP 
study


a
 


 
 
VIP trial, Blinder et al 2003


25
 


BCVA, best corrected visual acuity; ETDRS, early treatment diabetic retinopathy study; VIP, verteporfin in 
photodynamic therapy 
a
The change in median BCVA letter score was a secondary endpoint. The primary endpoint was the 


proportion of eyes with fewer than 8 letters of BCVA loss at 12 months. 
*p < 0.05; **p < 0.01 versus placebo.  
Statistical analyses are presented for all time points reported in the original publications. 
 


Clinical efficacy and safety of ranibizumab 


Ranibizumab is a recombinant, humanised, monoclonal antibody fragment developed specifically for 


intravitreal administration, which binds to the receptor binding site of active forms of VEGF-A.
31


 VEGF-A has 


been shown to cause neovascularisation and leakage in models of ocular angiogenesis and vascular 


occlusion, and is thought to contribute to the pathophysiology of CNV secondary to PM. This is supported by 


the observation that eyes with active CNV secondary to PM have higher levels of VEGF in the aqueous 


humour than control eyes.
12


 The binding of ranibizumab to VEGF-A prevents the interaction of VEGF-A with 


its receptors (VEGFR1 and VEGFR2) on the surface of endothelial cells, reducing endothelial cell 


proliferation, vascular leakage and new blood vessel formation.  


 


The efficacy and safety of ranibizumab for the treatment of CNV secondary to PM has been demonstrated in 


a phase III, randomised, double-blind, multicentre study evaluating the efficacy and safety of two different 


dosing regimens of 0.5 mg ranibizumab versus vPDT in patients with visual impairment due to CNV 


secondary to PM.
32-34


 In this study, 277 patients with active CNV secondary to PM and BCVA of at least 24 


and at most 78 letters on the Early Treatment Diabetic Retinopathy Study (ETDRS) chart were randomised 


2:2:1 to receive ranibizumab, (two groups: ranibizumab disease activity group; ranibizumab stabilisation 


group) or vPDT. All patients received initial treatment on day 1 and received retreatment according to 


predefined criteria. In the ranibizumab disease activity group, patients received ranibizumab 0.5 mg on day 


1. From month 1 onwards, dosing was stopped if no disease activity was seen (i.e. vision impairment, 


attributable to intra- or subretinal fluid or active leakage secondary to PM as assessed by OCT and/or FA). 


Treatment was resumed when the disease activity criterion was fulfilled and continued until no disease 
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activity was seen. In the ranibizumab stabilisation group, patients received ranibizumab 0.5 mg on day 1 and 


month 1. For the following months, treatment was stopped if the stabilisation criterion for BCVA was fulfilled 


(i.e. no change in BCVA as compared to the two preceding monthly visits). Treatment was resumed with 


monthly injections when there was a loss of BCVA due to disease activity and was continued until stable 


BCVA was reached again for three consecutive monthly assessments. In the vPDT group, patients received 


vPDT on day 1. For months 3 to 11, based on the physician’s discretion, patients with disease activity could 


receive ranibizumab 0.5 mg, vPDT or ranibizumab 0.5 mg plus vPDT. Treatment was stopped if no disease 


activity was seen. Treatment was resumed when the disease activity criterion was fulfilled (defined as for the 


ranibizumab group) and continued until no disease activity was seen. The primary outcome was the mean 


average change in BCVA from baseline to month 3 measured using an ETDRS chart, and secondary 


outcomes included: mean average change from baseline in BCVA at 3, 6 and 12 months; proportion of 


patients with at least 10 letters or at least 15 letters gained from baseline at months 3, 6 and 12; change from 


baseline in central retinal thickness (CRT) over time; and the number of ranibizumab re-treatments from 


baseline to month 2, month 5 and month 11. 


 


The results for the Novartis phase III trial demonstrated that ranibizumab, administered according to disease 


activity or disease stabilisation criteria, significantly improved BCVA compared with vPDT, the only licensed 


treatment for CNV secondary to PM (Table 3). The study met its primary endpoint demonstrating a superior 


mean average change in BCVA from baseline to month 3 for both ranibizumab groups compared with vPDT. 


The mean (± standard deviation [SD]) average gains in BCVA for this period were 10.6 ± 7.3 letters in the 


ranibizumab disease activity group and 10.5 ± 8.2 letters in the ranibizumab disease stabilisation group 


compared with 2.2 ± 9.5 letters in the vPDT group, (p < 0.00001 for both comparisons). Thus patients 


achieved clinically meaningful gains in BCVA with ranibizumab whereas vPDT achieved only stabilisation of 


BCVA. The majority of gains in BCVA over baseline were achieved rapidly in the first 3 months; further small 


improvements in the ranibizumab groups were observed at months 6 and 12 (Figure 5). There was no 


significant difference between the ranibizumab groups in gain in BCVA over 6 months in a non-inferiority 


comparison (p < 0.00001), and gains at 12 months were similar for both ranibizumab groups. The benefits of 


ranibizumab compared to vPDT were evident regardless of age, sex, race, baseline visual acuity or CNV 


location. The proportions of patients gaining at least 10 letters or at least 15 letters from baseline at 3 months 


were also statistically significantly greater for both ranibizumab groups compared with vPDT (p < 0.005 for all 


four comparisons). Both ranibizumab groups also achieved greater reductions in CRT at 3 months compared 


with the vPDT group. 
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Figure 2 Mean (± SE) change in BCVA over time during treatment with ranibizumab or 
vPDT/ranibizumab 


 
Bandello et al., 2013


33
 


BCVA, best-corrected visual acuity; SE, standard error; vPDT, verteporfin photodynamic therapy. 
From month 3 to 11, the investigators had the option to treat the disease activity of patients randomised to 
vPDT with 0.5 mg ranibizumab, vPDT, or a combination of 0.5 mg ranibizumab and vPDT. 
 


Gains in BCVA were accompanied by improvements in vision-related functioning, as assessed using the 25-


item National Eye Institute Visual Functioning Questionnaire (NEI VFQ-25).
35,36


 The NEI VFQ-25 is a 


validated tool that uses 25 questions to elicit information on general health, quality of vision and vision-


related quality of life.
37


 Higher scores represent better functioning on a 0 to 100 scale for the composite and 


each subscale. At month 3, the improvement in mean composite score from baseline was significantly 


greater in both ranibizumab groups (4.3 points in the disease activity group and 5.3 points in the stabilisation 


group) compared with vPDT (0.3 points, p < 0.05) and the improvement from baseline for these two groups 


was maintained at 6 and 12 months. A 4- to 6-point improvement in the mean composite NEI VFQ-25 scores 


is considered to represent a clinically meaningful change, corresponding to at least a 15-letter change in 


BCVA;
38


 hence the improvements achieved with ranibizumab can be considered to be clinically meaningful. 


Statistically significant (p < 0.05) improvements from baseline compared with vPDT were also reported for 


both ranibizumab groups at 3 months for general vision, near activities, mental health and dependency.  


 


Improvements in BCVA and visual functioning were achieved with fewer ranibizumab injections when 


therapy was given according to the disease activity criteria rather than the disease stabilisation criteria 


(mean ± SD number of ranibizumab injections received over the 12 months: disease activity, 3.5 ± 2.92; 


disease stabilisation, 4.6 ± 2.59). Furthermore, 72% of patients in the disease activity group required 4 


injections or less over the 12-month period compared with 59% in the disease stabilisation group. 


Retreatment according to disease activity criteria is the anticipated posology for ranibizumab in this 


indication.  
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Additional evidence for the efficacy of ranibizumab in this indication is provided by the phase II REPAIR 


study performed in the UK,
39,40


  five prospective case series evaluating at least 25 patients for 6 months or 


longer,
41-45


 and two randomised controlled trials that compared ranibizumab and bevacizumab and report the 


results for follow-up of 27 patients for 18 months
46


 and 16 patients for 6 months.
47


  The REPAIR study 


reported a mean improvement in BCVA from baseline at 12 months of 13.6 letters; the prospective case 


series reported gains of 8−19.1 letters over mean durations of 8 to 16 months;
41-45


  and the two randomised 


controlled trials reported gains in BCVA of 17.3 letters at 6 months
47


 and 9 letters at 18 months.
46


 


 


Results from the phase III study indicate that ranibizumab is generally well tolerated and is associated with 


few treatment-related adverse events (AEs). Most AEs were mild or moderate in severity for both 


ranibizumab groups, with only two severe ocular events being reported over the 12-month study period, 


neither of which was suspected to be related to the study drug or ocular injection. Conjunctival haemorrhage 


was the most frequently reported treatment-related ocular AE in both ranibizumab groups, and the only AE 


reported in more than 5% of patients in either group over the 12-month follow-up period. Only two ocular 


serious AEs were reported (corneal erosion in a patient in the disease stabilisation group and retinoschisis in 


a patient in the disease activity group).  Few non-ocular AEs were reported and most were not considered to 


be related to study medication. These safety results are further supported by the REPAIR study and are in 


agreement with the established safety profile of ranibizumab in other approved indications, namely wet AMD, 


DMO and RVO;
1
 no new safety signals were identified. 


 


In summary, ranibizumab will be the first licensed therapy to achieve clinically relevant BCVA improvements 


in patients with visual impairment due to CNV secondary to PM, a patient group for whom there are currently 


limited treatment options. In the absence of appropriate treatment, patients experience deterioration of vision 


and are at risk of becoming blind.
13-24


  Ranibizumab therefore fulfils an important unmet medical need by 


providing effective treatment for this important cause of blindness. 
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Table 3 Summary of efficacy results from the Novartis phase III trial  


 Months 0−3 Months 0−6 Months 0−12 


 Ranibizumab 
disease activity, 
n = 116 


Ranibizumab 
disease 
stabilisation, 
n = 105 


vPDT, 


n = 55 


Ranibizumab 
disease 
activity, 
n = 116 


Ranibizumab 
disease 
stabilisation, 
n = 105 


Ranibizumab 
disease 
activity, 
n = 116 


Ranibizumab 
disease 
stabilisation, 
n = 105 


Primary endpoint: 
Mean average change 
in BCVA (letters) from 
baseline, mean (SD) 


10.6 (7.26)*** 10.5 (8.16)*** 2.2 (9.47) 11.7 (8.24) 11.9 (8.81) 12.5 (8.83) 12.8 (9.48) 


Change in BCVA 
(letters) from baseline, 
mean (SD) 


12.5 (8.81) 12.1 (10.18) 1.4 (12.21) 12.7 (11.01) 13.7 (10.16) 14.4 (10.20) 13.8 (11.42) 


Gain of ≥ 10 letters, n 
(%) 


76 (65.5)*** 65 (61.9)*** 15 (27.3) 75 (64.7) 75 (71.4) 80 (69.0) 73 (69.5) 


Gain of ≥ 15 letters, n 
(%) 


50 (43.1)** 40 (38.1)** 8 (14.5) 52 (44.8) 49 (46.7) 60 (51.7) 56 (53.3) 


Change from baseline 
in CRT (μm), mean 
(SD) 


-77.6 (102.25) -61.0 (67.46) -12.0 
(65.84) 


-74.8 (97.05) -66.1 (73.63) -71.3 (100.91) -66.6 (82.63) 


No. of injections, 
mean (SD) 


1.8 (0.8) 2.5 (0.6) 0 (0.0) 2.5 (1.6) 3.5 (1.5) 3.5 (2.9) 4.6 (2.6) 


Change from baseline 
in NEI VFQ-25 
composite score, 
mean (SD) 


4.3 (10.09)* 5.3 (13.96)* 0.3 (12.63) 5.1 (14.38) 6.3 (13.98) 5.1 (15.83) 6.6 (15.66) 


Bandello et al., 2013;
34


Novartis phase III study 12 month CSR
32


 
BCVA, best corrected visual acuity; CRT, central retinal thickness; NEI VFQ-25, 25-item National Eye Institute Visual Functioning Questionnaire; SD, 
standard deviation; vPDT, verteporfin photodynamic therapy 
*p < 0.05, **p < 0.005; ***p < 0.0001 vs vPDT 
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Economic evaluation 


The economic evaluation considered the cost-utility of ranibizumab in comparison with vPDT 


in patients with visual impairment due to CNV secondary to PM.  


 


A state transition Markov model comprising nine mutually exclusive health states, eight of 


which are defined by ranges of BCVA and one an absorbing state, ‘death’, was developed. 


Patients enter the model at a BCVA level as defined by the baseline distribution of BCVA 


levels in the Novartis phase III trial. Using 3-monthly cycles, the model predicts changes in 


health status (i.e. BCVA), health-related quality of life (HRQoL), resource use and associated 


costs. Costs and clinical outcomes are extrapolated to a lifetime time horizon. The outcomes 


for the economic evaluation are thus the total costs per patient and total health outcomes 


given in quality-adjusted life-years (QALYs). A similar Markov approach as used here has 


been employed in other economic assessments of interventions (including ranibizumab) used 


to treat conditions associated with deterioration in BCVA.
1,27,34-36,48-54


 This is therefore 


considered an appropriate approach to modelling the impact of changes in BCVA on costs 


and HRQoL over time.  


 


Clinical parameters for the effects of treatment on BCVA were taken from the Novartis 


phase III study and the VIP study. Transition probabilities for ranibizumab in year 1 were 


derived from patient level data for the disease activity group (the proposed licenced posology) 


of the Novartis phase III study, while for vPDT, data from the Novartis phase III study were 


used for baseline to month 3 (cycle 1) and data from the VIP trial were used for months 4 to 


12 (cycles 2−4), because in the Novartis phase III study, patients in the vPDT group could 


receive ranibizumab from month 3 onwards. (Over the 12-month period, 72% of patients in 


the vPDT group received ranibizumab as part of their treatment.) In the base case, transition 


probabilities for beyond year 1 were based on data from a natural history study in a 


Caucasian population,
22


 which reports a decline in BCVA over time in the absence of 


treatment and was used for both treatment groups. A scenario analysis explored using pooled 


data from multiple natural history studies for transition probabilities for beyond year 1. The 


probability of all-cause mortality from life tables was included in the model and an increased 


risk of mortality according to BCVA was also applied.
55


 


 


Utilities according to BCVA were applied to each health state in the model. For the better-


seeing eye (BSE) utilities were taken from Czoski-Murray et al. (2009)
56


 a study performed in 


the UK general population
56


 in which the BCVA health states were simulated in subjects by 


wearing special contact lenses that created the effects of AMD. Utility values for the worse-


seeing eye (WSE) were calculated from the values for the BSE by assuming the maximum 


gain for the WSE was 0.1 in the base case (based on previous NICE  recommendations 


during the appraisal of ranibizumab for RVO
53


). In order to accomplish this, the utility for the 
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WSE at the highest health state was anchored to the utility for the same health state in 


patients who were treated in their BSE. A weighted approach based on the number of 


patients whose BCVA represents the BSE and WSE was used to determine utilities and this 


proportion was derived from the Novartis phase III study (i.e. BSE for 20.8% of patients at 


baseline in the base case).  


 


A number of AEs were included in the model based on their incidence in the Novartis 


phase III study (for ranibizumab) or the VIP study (for vPDT). Disutilities were taken from 


published sources or were assumptions and were applied to each patient experiencing an AE 


as a one-off event weighted by the expected duration of impact on HRQoL. 


 


Total costs for each treatment were determined from the unit costs for treatment (i.e. 


ranibizumab and vPDT), administration and a monitoring visit, multiplied by the number of 


treatment and monitoring visits required. As summarised in Table 4, the administration cost 


for ranibizumab was assumed to consist of the cost of OCT and the injection visit, and that for 


vPDT was assumed to consist of OCT plus an ophthalmologist consultation visit. The cost of 


a monitoring visit was assumed to correspond to the cost of OCT plus an ophthalmologist 


consultation visit. For ranibizumab, the mean number of injections for year 1 was taken from 


the number of injections in the disease activity arm of the Novartis phase III trial, and it was 


assumed that these patients would receive one injection in the second year. For vPDT, the 


number of injections for years 1 and 2 was based on the treatment schedule in the VIP trial. 


For ranibizumab, patients were monitored 8.5 times in year 1 and were assumed to be 


monitored four times during  year 2. For vPDT, patients were monitored quarterly for year 1 


and 2 as per UK label. Based on recommendations from a UK advisory board, it was 


assumed that patients would be discharged from services after a maximum of 2 years and 


thus would no longer be treated or monitored after this time, unless they experience a 


recurrence, which was assumed to occur in 6% of patients per year. Annual costs of 


blindness were applied when the BSE was declared blind (i.e. BCVA ≤ 35 letters). 


 


Table 4 Unit costs associated with the treatment 


Items Ranibizumab vPDT 


Treatment costs £742.17 £850.00 


Administration costs £168.53
a 


£174.89
b 


Monitoring visit costs £174.89
b
 £174.89


b
 


a
Cost of optical coherence tomography (£51.27) + injection visit (£117.26)


57
; 


b
Cost of 


optical coherence tomography (£51.27) + ophthalmologist (£123.62)
57


 
vPDT, verteporfin photodynamic therapy 


 
 


The results of the cost-utility analysis are shown in Table 5. Ranibizumab is dominant 


compared with vPDT with a cost saving of £2751 and an incremental QALY gain of 0.43 over 


the patient’s lifetime. Results of a deterministic sensitivity analysis are shown in Figure 3. In 
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general, the ‘direction’ of the results follows the prior expectations. The results are sensitive to 


the unit costs of each treatment, the frequency of treatment, the cost of an administration visit 


for both treatments, the utility curve for the WSE and starting age. Probabilistic sensitivity 


analyses demonstrated there is a 100% probability that ranibizumab is cost-effective 


compared with vPDT at willingness-to-pay (WTP) thresholds of £20,000 and £30,000 per 


QALY.  


 


The unit cost for ranibizumab and vPDT and the treatment frequency for both Year 1 and 


Year 2 are both key drivers of the model. The majority of costs in the model occur in the 


treatment period (the first two years of the model) and so the unit costs and treatment 


frequency have a large impact on total costs. Recurrence costs also account for a large 


proportion of the total costs as these are applied over the model time horizon, so an increase 


in unit costs and treatment frequency impacts on these as well. 


 


QALYs in the model are driven by the VA-utility relationship for the BSE and the maximum 


utility gain in the WSE, and also by the probability that the study eye is the BSE. The latter 


has less of an impact on cost-effectiveness, while the maximum utility gain in the WSE has 


one of the biggest impacts on the model. There is much uncertainty in this parameter as there 


is little published evidence in utility relating to BCVA in the WSE. In the base case it is 


assumed to have a maximum QALY gain of 0.1, resulting in the WSE curve having a greater 


utility value than the BSE curve. For values of 0.5 and above, the WSE actually has worse 


utility values than the BSE resulting in a counterintuitive scenario.  


 


Table 5  Base-case cost-effectiveness of ranibizumab relative to vPDT (using 
deterministic values) 


Technologies Total 
costs 
(£) 


Total 
LYG 


Total 
QALYs 


Increment
al costs (£) 


Increment
al LYG 


Increment
al QALYs 


ICER (£) 
incremental 
(QALYs) 


Ranibizumab £9694 16.80 13.18 –£2751 0.11 0.43 Dominant 


vPDT £12,445 16.70 12.75     


ICER, incremental cost-effectiveness ratio; LYG, life-years gained; QALYs, quality-adjusted life-years 
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Figure 3 Deterministic sensitivity analysis – tornado diagram of net benefit 


-£20,000 £0 £20,000 £40,000


Utility curve for WSE (0.05 – 0.6) 


Unit cost of vPDT (£0 - £3,000)


Unit cost of ranibizumab (£0 - £3,000)


vPDT injection frequency Y1 (0 – 12) 


Cost of monitoring visit (£0 - £1,500)


vPDT injection frequency Y2 (0 – 12) 


Cost of vPDT administration visit (£0 - £1,500)


Cost of ranibizumab administration visit (£0 -…


Starting age (35 – 95) 


Discount rate – benefits (0% - 5.50%) 


Ranibizumab injection frequency Y1 (0 – 12) 


Ranibizumab injection frequency Y2 (0 – 12) 


Utility curve for BSE (multiplier: 0.3 – 1.3) 


vPDT transition probabilities – C4 (multiplier: … 


vPDT transition probabilities – C1 (multiplier: … 


Ranibizumab transition probabilities – C2 … 


vPDT transition probabilities – C3 (multiplier: … 


Probability that the study eye is the BSE … 


Ranibizumab transition probabilities – C1 … 


vPDT transition probabilities – C2 (multiplier: … 


Ranibizumab monitoring frequency Y1 (0 – 12) 


vPDT monitoring frequency Y1 (0 – 12) 


Ranibizumab monitoring frequency Y2 (0 – 12) 


vPDT monitoring frequency Y2 (0 – 12) 


Ranibizumab transition probabilities – C3 … 


Ranibizumab transition probabilities – C4 … 


Discount rate - costs (0% - 5.50%)


Rate of recurrence (0% - 12%)


Cost of blindness (multiplier: 0.5 – 2) 


Baseline prevalence of bilateral disease (0% -…


Natural progression (multiplier: 0.5 – 2) 


Net benefit 


Low value High value
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Budget impact 


Introduction of ranibizumab to England and Wales is expected to produce total healthcare 


savings for the management of CNV secondary to PM of £227,354 over 5 years. This largely 


reflects reduced costs for drug acquisition and administration compared with vPDT. 


 


Conclusions 


Ranibizumab directly addresses the urgent need for an effective treatment for visual 


impairment due to CNV secondary to PM, a leading cause of blindness. Ranibizumab has 


been shown to significantly improve BCVA compared with vPDT, the only treatment currently 


licensed for this condition. Results of the Novartis phase III study, additional data from the UK 


phase II REPAIR study and several prospective case series demonstrate that ranibizumab 


provides clinically meaningful improvements in BCVA and HRQoL that are sustained with as 


needed treatment according to disease activity. In addition, economic modelling has 


demonstrated that ranibizumab is dominant compared to the only licensed treatment for this 


condition, vPDT, under extensive sensitivity analyses. Ranibizumab thus represents a 


clinically important improvement in the management of CNV secondary to PM and an efficient 


use of NHS resources compared with vPDT, providing a cost saving of £2751 and a QALY 


gain of 0.43 over the patient’s lifetime. Introduction of ranibizumab in England and Wales is 


expected to produce cost savings of £227,354 over 5 years based on the small number of 


patients with this condition. 
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Section A – Decision problem 


Manufacturers and sponsors will be requested to submit section A in advance of the 


full submission (for details on timelines, see the NICE document ‘Guide to the single 


technology appraisal (STA) process’ – www.nice.org.uk). A (draft) summary of 


product characteristics (SPC) for pharmaceuticals or information for use (IFU) for 


devices, a (draft) assessment report produced by the regulatory authorities (for 


example, the European Public Assessment Report [EPAR]), and a (draft) technical 


manual for devices should be provided (see section 10.1, appendix 1). 


1 Description of technology under assessment  


1.1 Give the brand name, approved name and, when appropriate, 


therapeutic class. For devices, provide details of any different 


versions of the same device. 


Brand name: Lucentis 


Approved name: ranibizumab 


Therapeutic class: Ophthalmologicals; antineovascularisation agent 


Anatomical Therapeutic Chemical (ATC) code: S01LA04  


 


1.2 What is the principal mechanism of action of the technology? 


Ranibizumab is a recombinant, humanised, monoclonal antibody fragment (Fab) developed 


specifically for intravitreal administration, which binds to the receptor binding site of active 


forms of vascular endothelial growth factor A (VEGF-A) (Figure 4).
31


 VEGF-A has been 


shown to cause neovascularisation and leakage in models of ocular angiogenesis and 


vascular occlusion, and is thought to contribute to the pathophysiology of choroidal 


neovascularisation (CNV) secondary to pathological myopia (PM). This is supported by the 


observation that eyes with active CNV secondary to PM have higher levels of VEGF in the 


aqueous humour than control eyes.
12


 The binding of ranibizumab to VEGF-A prevents the 


interaction of VEGF-A with its receptors (VEGFR1 and VEGFR2) on the surface of endothelial 


cells, reducing endothelial cell proliferation, vascular leakage and new blood vessel formation.  



http://www.nice.org.uk/
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Figure 4 Ranibizumab binds to VEGF-A and prevents it from binding to its 
receptors. 


 


 
 


 


1.3 Does the technology have a UK marketing authorisation/CE 


marking for the indications detailed in this submission? If so, give 


the date on which authorisation was received. If not, state current 


UK regulatory status, with relevant dates (for example, date of 


application and/or expected approval dates).  


Ranibizumab does not have a UK marketing authorisation for visual impairment due to CNV 


secondary to PM. A European Union (EU) regulatory submission was made on XXXXXXX 


XXXXX to the Committee for Medicinal Products for Human Use (CHMP; European 


Medicines Agency). A positive opinion was received on 30
th
 May 2013 and marketing 


authorisation is anticipated between July–September 2013. 


 


Ranibizumab is approved in the EU for the treatment of neovascular (wet) age-related 


macular degeneration (AMD) and for the treatment of visual impairment due to diabetic 


macular oedema (DMO) or macular oedema secondary to retinal vein occlusion (RVO).
1
  


 


1.4 Describe the main issues discussed by the regulatory organisation 


(preferably by referring to the [draft] assessment report [for 


example, the EPAR]). If appropriate, state any special conditions 


attached to the marketing authorisation (for example, exceptional 


circumstances/conditions to the marketing authorisation).  
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A positive opinion for ranibizumab for the treatment of visual impairment due to CNV 


secondary to PM, the indication that is the focus of this submission, was granted on 30 May 


2013. 


 


1.5 What are the (anticipated) indication(s) in the UK? For devices, 


provide the (anticipated) CE marking, including the indication for 


use.  


The anticipated indication relating to this submission is the treatment of visual impairment due 


to CNV secondary to PM in adults. 


 


1.6 Please provide details of all completed and ongoing studies from 


which additional evidence is likely to be available in the next 


12 months for the indication being appraised. 


Two studies have investigated ranibizumab for the treatment of visual impairment due to CNV 


secondary to PM and are described in greater detail in section B of this submission. 


 


In brief, a phase III, 12-month, randomised, controlled trial (NCT01217944; 


http://www.clinicaltrials.gov/ct2/show/study/NCT01217944) evaluated the efficacy and safety 


of two different dosing regimens of 0.5 mg ranibizumab versus verteporfin photodynamic 


therapy (vPDT) in patients with visual impairment due to CNV secondary to PM. From month 


3 onwards, treatment with ranibizumab (instead or as well as vPDT) was an option for 


patients in the vPDT group.
33


 The primary endpoint was the mean change in best corrected 


visual acuity (BCVA), measured in letters, from month 1 to month 3 and compared with 


baseline. Analyses were planned for 6- and 12-month follow-up, and both are included in this 


submission. No further analyses are planned.  


 


The phase II, 12-month REPAIR study (NCT01037348; 


http://www.clinicaltrials.gov/ct2/show/NCT01037348) evaluated the efficacy and safety of 


0.5 mg ranibizumab administered according to an individualised as-needed (PRN) dosing 


schedule in patients with CNV secondary to PM. The study was performed in 12 centres in 


the UK. The primary endpoint was the mean change from baseline in BCVA at 12 months and 


an interim analysis at 6 months was also undertaken.
39,40,58


 The 6 and 12 month analyses are 


included in this submission.  


 



http://www.clinicaltrials.gov/ct2/show/study/NCT01217944

http://www.clinicaltrials.gov/ct2/show/NCT01037348
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1.7 If the technology has not been launched, please supply the 


anticipated date of availability in the UK. 


The UK launch for ranibizumab for the treatment of CNV secondary to PM is anticipated in 


September 2013. 


 


1.8 Does the technology have regulatory approval outside the UK? If 


so, please provide details. 


Ranibizumab does not have regulatory approval for the treatment of CNV secondary to PM 


outside the UK; a CHMP positive opinion for a pan European regulatory approval was 


received on the 30
th
 May 2013. Ranibizumab has regulatory approval for the treatment of wet 


age-related macular degeneration (AMD), visual impairment due to diabetic macular oedema 


(DMO) and macular oedema secondary to retinal vein occlusion (RVO) in the European 


Union (EU) and in the USA.
1,31


 


 


1.9 Is the technology subject to any other form of health technology 


assessment in the UK? If so, what is the timescale for completion? 


Novartis made a submission to the Scottish Medicines Consortium (SMC) for ranibizumab in 


the indication described in this submission in June 2013.  


 


Ranibizumab was approved by NICE for treatment of visual impairment due to DMO in 


patients with a central retinal thickness ≥ 400 μm in February 2013,
59


 and by SMC for 


treatment of visual impairment due to DMO in patients with BCVA ≤ 75 letters  in  December 


2012.
60


 Ranibizumab was also recently approved for treatment of visual impairment caused 


by macular oedema secondary to RVO in May 2013 by NICE,
61


 and by SMC (branch RVO 


[SMC 732/11, May 2013]
62


 or central RVO, [SMC 732/11, November 2011]
63


). 
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1.10 For pharmaceuticals, please complete the table below. If the unit 


cost of the pharmaceutical is not yet known, provide details of the 


anticipated unit cost, including the range of possible unit costs. 


Table 6 Unit costs of technology being appraised 


Pharmaceutical formulation  10 mg/ml solution for intravitreal injection 


Acquisition cost (excluding VAT) £742.17 per 0.23 ml vial 


Method of administration Intravitreal injection 


Doses  0.5 mg given as a single intravitreal injection 
(injection volume 0.05 ml) 


Dosing frequency Treatment is initiated with a single injection. If 
monitoring reveals signs of activity, further 
treatment is recommended. Monitoring for 
disease activity may include clinical 
examination, OCT or FA. Monitoring is 
recommended monthly for the first two 
months and at least every three months 
thereafter during the first year. After the first 
year the frequency of monitoring should be 
determined by the treating physician.


1
 


Average length of a course of treatment Treatment duration depends on patient 
response. In the Novartis phase III study, 
59% of patients retreated according to 
disease activity required two or fewer 
injections over the first 6 months.  


Average cost of a course of treatment The cost of a course of treatment depends on 
patient response.  


Anticipated average interval between 
courses of treatments 


The treatment interval should not be shorter 
than 1 month.  


Anticipated number of repeat courses of 
treatments 


Further injections are required when 
monitoring reveals disease activity, e.g. 
reduced visual acuity and/or signs of lesion 
activity (clinical examination, OCT or FA).  


Dose adjustments Not applicable  


FA, fluorescein angiography; OCT, optical coherence tomography; VAT, value added tax 


 


1.11 For devices, please provide the list price and average selling price. 


If the unit cost of the device is not yet known, provide details of the 


anticipated unit cost, including the range of possible unit costs.  


Not applicable. 


 


1.12 Are there additional tests or investigations needed for selection, or 


particular administration requirements for this technology? 


It is anticipated that no additional tests or investigations will be needed for selection of 


patients suitable to receive ranibizumab treatment.  
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The Royal College of Ophthalmologists (RCO) guidelines for intravitreal injection procedures 


recommend administration by an experienced ophthalmologist in a dedicated clean room, 


sterilisation of peri-operative equipment, and a specified mode of administration and post-


injection management.
64


 These guidelines apply to intravitreal injection of all products, 


including ranibizumab.  


 


1.13 Is there a need for monitoring of patients over and above usual 


clinical practice for this technology?  


Treatment is initiated with a single injection. If monitoring reveals signs of activity, further 


treatment is recommended. Monitoring for disease activity may include clinical examination, 


optical coherence tomography (OCT) or fluorescein angiography (FA). Monitoring is 


recommended monthly for the first two months and at least every three months thereafter 


during the first year. After the first year, the frequency of monitoring should be determined by 


the treating physician. 


 


1.14 What other therapies, if any, are likely to be administered at the 


same time as the intervention as part of a course of treatment? 


Broad-spectrum antimicrobial eye drops should be given before and after each injection. In 


addition, the periocular skin, eyelid and ocular surface should be disinfected and adequate 


anaesthesia should be applied immediately prior to the injection.
1
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2 Context  


In this background section the manufacturer or sponsor should contextualise the 


evidence relating to the decision problem.  


2.1 Please provide a brief overview of the disease or condition for 


which the technology is being used. Include details of the 


underlying course of the disease. 


Pathology 


PM is a leading cause of visual impairment and blindness worldwide.
2-9


 It is a progressive 


condition characterised by excessive elongation of the eye and degenerative changes in the 


posterior segment of the eye. There is no single definition for PM but it is generally defined in 


terms of refractive error or axial length elongation and the presence of degenerative changes. 


In a recent review,
65


 PM was defined as having one or more of the following: a refractive error 


≥ –6 dioptres, axial length ≥ 26.5 mm and the presence of fundus changes consistent with 


PM, such as lacquer cracks (linear breaks in Bruch’s membrane) and chorioretinal atrophy 


(discrete areas of macular degeneration). 


 


In highly myopic eyes, stretching and thinning of the retina and choroid following axial 


elongation and distension of the posterior pole can lead to development of fundus lesions
10


 


such as: tessellated fundus (choroidal vessels are visible through the retina), patchy or diffuse 


chorioretinal atrophy, lacquer cracks, CNV (newly formed abnormal blood vessels growing 


under retinal pigment epithelium [RPE] or retina) and Fuchs’ spot (fibrous pigmented scar). Of 


these lesions, CNV is most commonly associated with vision loss.
66


  


 


CNV is characterised by newly formed abnormal vessels that may penetrate Bruch’s 


membrane and extend into the subretinal space.
11


 These vessels can rupture, causing blood 


and fluid to accumulate within the retinal layers, leading to deterioration of vision. CNV 


secondary to PM is typically located in close proximity to the fovea.
65


 CNV can ultimately 


produce a fibrous pigmented scar, known as Fuchs’ spot or Forster–Fuchs’ retinal spot, which 


can cause central vision loss.
67


 The precise pathogenesis of CNV associated with PM is 


unclear, but evidence suggests it could result from mechanical tissue strain caused by axial 


elongation, leading to choroidal ischaemia, RPE atrophy and growth factor release.
67


 This is 


then thought to cause further RPE atrophy, development of lacquer cracks and CNV. This 


theory is supported by findings that lacquer cracks or patchy chorioretinal atrophy are the two 


most common predisposing fundus changes in the development of CNV secondary to PM,
10,66


 


and that the prevalence of lacquer cracks is observed to be higher in individuals with CNV 
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secondary to PM than in individuals with PM alone.
10,13,18,20-22,66


 According to the mechanical 


theory, the RPE cell layer up-regulates the expression and secretion of angiogenic factors 


including VEGF, which stimulates the development of CNV secondary to PM. Eyes with active 


CNV secondary to PM have shown higher levels of VEGF in the aqueous humour compared 


to controls.
12


  


 


Prognosis 


Many studies indicate that, over time, further atrophy may develop in eyes with CNV and this 


can contribute to poor visual acuity. Yoshida et al. (2003)
22


 reported that in 96% of eyes with 


PM secondary to CNV, chorioretinal atrophy developed around the regressed CNV within 5 


years of CNV onset. Atrophic tissue is thought to gradually spread from Fuch’s spot with 


time,
20,67


 potentially involving the whole posterior pole and preventing the eye from achieving 


a fixation point in the macula.
67


  


 


Eleven studies have reported on the visual outcome in untreated patients with CNV 


secondary to PM; all reported deterioration in vision over time.
13-24


 For example, the study 


with the longest follow-up, reported by Yoshida et al. (2003),
23


 reviewed the medical records 


of 25 patients with CNV secondary to PM over a mean follow-up period of 11 years after CNV 


onset. At the initial examination, 29.4% of eyes were legally blind (i.e. BCVA < 20/200) and by 


5 and 10 years 88.9% and 96.3% of eyes, respectively, were legally blind. Similarly, Secretan 


et al. (1997)
20


 reported on the change in BCVA in 50 untreated eyes with CNV secondary to 


PM seen at a single French centre and followed for at least 5 years. After 5 years, 62% had a 


15-letter deterioration in BCVA. At 8 years of follow-up, 58% of the 41 included eyes had 


deterioration in vision, and this increased to 76% of the 13 eyes followed up at 10 years. In 


total, eight studies reported BCVA at baseline and at study end, and all but two of these 


reported either an increase of at least 20% in the proportion of individuals who were legally 


blind (BCVA ≤ 20/200), or a statistically significant decrease in mean BCVA, over a mean 


follow-up ranging from 3 months to 11 years.
13,15-17,19,21-23


 The two studies that did not report 


deterioration in BCVA had a high proportion of legally blind patients at baseline (45% and 


60%).
13,15


 Seven studies reported the rates of legal blindness (BCVA ≤ 20/200) at follow-up; 


53 to 96% of patients were legally blind after a mean follow-up ranging from 1 to 11 


years.
13,16,17,21-23


  


 


Older age, subfoveal location and larger lesion size are associated with worse prognoses in 


patients with CNV secondary to PM, according to five studies that have investigated factors 


associated with prognosis.
14,16,17,19,22


 In four of these studies, younger age was associated 


with a better outcome.
16,17,19,22


 Yoshida et al. (2002)
22


 found that BCVA deteriorated 


significantly only in those aged over 40 years (mean follow-up, 7 years). Three studies 


reported that subfoveal CNV location (as opposed to extrafoveal or juxtafoveal location) 
14,16,17
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is an independent risk factor for poor visual prognosis, as is larger lesion size.
16,17,19


 Initial 


BCVA,
17,19


 duration of persisting haemorrhage and axial length in patients aged over 40 


years,
19


 and the development of chorioretinal atrophy
17


 have also been found to be 


associated with poor visual outcomes. 


 


2.2 Please provide the number of patients covered by this particular 


therapeutic indication in the marketing authorisation and also 


including all therapeutic indications for the technology, or for which 


the technology is otherwise indicated, in England and Wales and 


provide the source of the data. 


Visual impairment due to CNV secondary to PM 


This submission concerns ranibizumab for the treatment of visual impairment due to CNV 


secondary to PM. Due to the rapid and irreversible nature of the CNV secondary to PM, once 


a patient progresses to severe visual loss, the number of patients covered by the marketing 


authorisation is driven by the incidence of CNV in patients with PM. Only patients with visual 


impairment will be eligible for treatment. The number of patients covered by this indication 


was calculated based on the following available evidence. 


 


There are only limited data regarding the prevalence of PM in general populations. The Blue 


Mountains Eye Study, performed in Australia, is the only study in a Caucasian population and 


reported a prevalence of PM in adults aged ≥ 49 years of 1.2% (individuals).
24


 A single study 


performed in Tokyo has reported the incidence of CNV in patients with PM.
66


 In this follow-up 


of 218 patients with PM over an 11 year period, 10.2% of patients developed CNV (0.98% per 


year) and 34.7% developed bilateral CNV (5.5% per year). 


 


The UK population of people aged 40 years or older is estimated at over 30.6 million.
68


 Based 


on the assumptions described below, the numbers of patients eligible for treatment is 


estimated to increase from 2045 in 2014 to 2119 in 2018, as shown in Table 7. The 


assumptions behind these calculations are: the prevalence of PM in this population is 


1.20%;
24


 the annual incidence of CNV is 0.98% in patients with PM;
66


 81% of patients are 


eligible for pharmacotherapy;
16


 the average diagnosis rate increases from 83% in 2014 to 


86% in 2018 (see Table 7); 80% of eligible patients are treated and 5.5% have bilateral 


disease.
66
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Table 7 Average diagnosis rate and the number of patients with CNV secondary 
to PM estimated to be eligible for treatment with ranibizumab over a 5 
year time horizon 


Year 2014 2015 2016 2017 2018 


Average diagnosis rate 83% 84% 85% 86% 86% 


Patients starting 
treatment 


2045 2070 2094 2119 2119 


 


Other indications 


Ranibizumab is also approved for the treatment of neovascular (wet) AMD, visual impairment 


due to DMO and visual impairment due to macular oedema secondary to RVO (branch RVO 


or central RVO).
1
 Estimates for the number of patients for each of these indications are given 


below: 


 


 According to the NICE costing template for ranibizumab and pegaptanib for 


the treatment of AMD (NICE technology appraisal guidance TA 155), an 


estimated 21,520 adults have wet AMD in England, Wales and Northern 


Ireland. 


 According to the NICE costing statement for ranibizumab for the treatment of 


DMO (NICE technology appraisal guidance TA 274), an estimated 11,700 


adults in England, Wales and Northern Ireland may need treatment for DMO. 


This value may be an underestimate as it is based on the number of people 


diagnosed with diabetes. 


 The annual incident population of patients with visual impairment due to 


macular oedema secondary to RVO is estimated to be 17,340 patients: 


11,640 with branch RVO and 5,700 with central RVO.
69


 


 


2.3 Please provide information about the life expectancy of people with 


the disease in England and Wales and provide the source of the 


data. 


CNV secondary to PM does not have a direct effect on life expectancy but is associated with 


blindness. Loss of vision is associated with increased mortality.
55
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2.4 Please give details of any relevant NICE guidance or protocols for 


the condition for which the technology is being used. Specify 


whether any specific subgroups were addressed. 


There is no NICE guidance or protocols regarding treatment of visual impairment due to CNV 


secondary to PM. 


 


2.5 Please present the clinical pathway of care that depicts the context 


of the proposed use of the technology. Explain how the new 


technology may change the existing pathway. If a relevant NICE 


clinical guideline has been published, the response to this question 


should be consistent with the guideline and any differences should 


be explained.  


There are currently no guidelines or treatment algorithms for CNV secondary to PM. 


Treatment practice varies between centres in the UK and there is no preferred treatment. 


vPDT is the only licensed treatment for this indication but has not been shown to provide 


clinical benefit beyond one year.
25,26


 Clinical input at the scoping meeting indicated that some 


areas of the UK are without consistent and regular access to funding in this indication. 


 


2.6 Please describe any issues relating to current clinical practice, 


including any variations or uncertainty about best practice. 


There are currently no standard treatments for management of visual impairment due to CNV 


secondary to PM. 


 


2.7 Please identify the main comparator(s) and justify their selection. 


vPDT is the only comparator considered in this submission. vPDT is the only licensed 


treatment for CNV secondary to PM. 


 


In contrast to the final NICE scope for this appraisal, bevacizumab has not been considered 


as a comparator to ranibizumab in this single technology appraisal. The use of unlicensed 


bevacizumab is not considered as established practice across the NHS, according to clinical 


experts at NICE scoping meetings for technology appraisals in this indication. Furthermore, 


given the absence of approval for bevacizumab, it cannot be considered best practice. 
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The use of intravitreal bevacizumab represents the use of a product that does not have 


regulatory approval for any ocular indications, is not presented in a licensed formulation for 


administration in the eye and does not have approval for compounding into smaller doses for 


ocular use. Potential systemic and ocular safety signals for bevacizumab mean that it is 


inappropriate to include this intervention in an appraisal before safety and quality have been 


assessed by the regulatory authorities.
70-72


 The implications of these safety signals are a need 


for a large pharmacovigilance programme, as identified by stakeholders during the 


exploratory work by NICE regarding the feasibility of an appraisal of bevacizumab for eye 


conditions.
73


 There are also liability consequences of unlicensed use. The uncertain costs of 


these activities cannot be incorporated adequately into an economic analysis using the 


existing NICE guidance for technology appraisal.  Finally, General Medical Council (GMC) 


guidance is clear that use of an unlincensed medicine might be reasonable when there is no 


licensed alternative available; however the situation will be entirely different the moment the 


new medicine receives its marketing authorisation and is available to the NHS. GMC 


prescribing advice would then support use of the licensed medicine and the use of the 


unlicensed medicine only in exceptional circumstances where that would serve an individual 


patient’s need. Therefore inclusion of unlicensed bevacizumab as a comparator to 


ranibizumab in this submission is considered inappropriate and implausible. 


 


Furthermore, there is a lack of reliable and robust efficacy and safety data for bevacizumab in 


the treatment of CNV secondary to PM as there are only two small head to head trials 


comparing ranibizumab and bevacizumab,
46,47


 which have considerable methodological 


weaknesses. Gharbiya 2010
47


 is unclear with respect to how randomisation and allocation 


concealment were performed. It is also unclear whether patients were similar at baseline in 


terms of prognostic factors and whether the treating investigator(s) and outcomes assessors 


were blinded to treatment. Finally, it is not reported if an intention-to-treat approach was used 


for the analyses. The lack of rigour associated with this study was further ratified by the 


critical appraisal within the bevacizumab in eye conditions NICE DSU report by Poku et al 


2013.
54


 The second trial, by Iacono 2012,
46


 is an explorative study and was not designed to 


produce comparative results. Multiple testing was not accounted for even though there are 


three defined primary variables and further comparisons between and within groups. The 


analyses are reported as intent-to-treat but elsewhere the manuscript stated that the analyses 


excluded “patients who did not complete all visits.” Therefore the analyses are inconsistent 


with the standard intent-to-treat approach. Finally, there are inconsistencies in the reporting of 


the results as well as limited safety data presented. 


 


To conclude, vPDT is the main comparator of ranibizumab for the treatment of vision 


impairment due to CNV secondary to PM. 
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2.8 Please list therapies that may be prescribed to manage adverse 


reactions associated with the technology being appraised.  


The majority of adverse events associated with ranibizumab are mild and transient in nature 


and therefore require no prescribed therapies. Broad spectrum antibiotic eye drops are 


recommended before and after intravitreal injection to minimise risk of endophthalmitis.
1
 


 


2.9 Please identify the main resource use to the NHS associated with 


the technology being appraised. Describe the location of care, staff 


usage, administration costs, monitoring and tests. Provide details of 


data sources used to inform resource estimates and values. 


The main resource use associated with ranibizumab is hospital outpatient visits, which include 


the staffing requirements for monitoring of disease activity. Treatment is initiated with a single 


injection. If monitoring reveals signs of activity, further treatment is recommended. Monitoring 


for disease activity may include clinical examination, OCT or FA. Monitoring is recommended 


monthly for the first two months and at least every three months thereafter during the first 


year. After the first year, the frequency of monitoring should be determined by the treating 


physician. It is anticipated that care will most frequently be provided in ophthalmology units 


under the supervision of consultant ophthalmologists. Non-consultant grade ophthalmologists, 


specialist and other grade nurses, optometrists, orthoptists and technicians may also be 


involved in delivering care to patients receiving ranibizumab. In addition to staff time, 


administration costs may include those associated with maintaining a clean room and sterile 


equipment, anaesthesia and anti-microbial eye drops. It is expected that the majority of 


patients will receive intravitreal injections during an outpatient ophthalmologist appointment.  


 


The location of care, staff delivering treatment and frequency of monitoring and tests are likely 


to vary between ophthalmology units depending on local practice. Table 8 illustrates resource 


use estimates and their data sources. All resource use estimates have been validated by 


NHS ophthalmologists that currently treat patients with visual impairment due to CNV 


secondary to PM.  
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Table 8 Anticipated resource use associated with ranibizumab treatment 


 Resource use Data sources 


Monitoring of 
disease activity   


Hospital outpatient visits [consultant 
ophthalmologist or non-consultant grade 
ophthalmologist] 


Draft SPC; verified 
by expert clinical 
opinion 


BCVA assessment will be undertaken as 
standard during the appointment [no 
additional resource as conducted during 
outpatient appointment]  


OCT [OCT session with optometrist] 


Injection visit Hospital outpatient visit, in a clean room 


[consultant ophthalmologist or non-consultant 
grade ophthalmologist} 


Draft SPC; verified 
by expert clinical 
opinion 


BCVA assessment will be undertaken as 
standard during the appointment [no 
additional resource as conducted during 
outpatient appointment]  


OCT [OCT session with optometrist] 


Additional resource 
use for treatment 
administration  


Anti-microbial drops and topical anaesthesia  Draft SPC  


BCVA, best corrected visual acuity; OCT, optical coherence tomography; SPC, summary 
of product characteristics 


 


 


2.10 Does the technology require additional infrastructure to be put in 


place?  


No additional infrastructure is required. Ranibizumab has been routinely used in the NHS 


since 2008 for the treatment of wet AMD. Appropriate facilities for the administration of 


intravitreal injections are therefore already well established.  
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3 Equality  


NICE is committed to promoting equality of opportunity, eliminating unlawful 


discrimination and fostering good relations between people with particular protected 


characteristics and others. For further information, please see the NICE website 


(www.nice.org.uk/aboutnice/howwework/NICEEqualityScheme.jsp). 


3.1 Identification of equality issues 


3.1.1 Please let us know if you think that this appraisal:  


 could exclude from full consideration any people protected by the 


equality legislation who fall within the patient population for which 


[the treatment(s)] is/are/will be licensed;  


 could lead to recommendations that have a different impact on 


people protected by the equality legislation than on the wider 


population, e.g. by making it more difficult in practice for a specific 


group to access the technology  


 could lead to recommendations that have any adverse impact on 


people with a particular disability or disabilities 


Please provide us with any evidence that would enable the Committee 


to identify and consider such impacts.  


There are no equality issues or equality legislation pertinent to the technology. 


 


3.1.2 How has the analysis addressed these issues? 


Not applicable 


  



http://www.nice.org.uk/aboutnice/howwework/NICEEqualityScheme.jsp
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4 Innovation 


4.1.1 Discuss whether and how you consider the technology to be 


innovative in its potential to make a significant and substantial 


impact on health-related benefits, and whether and how the 


technology is a ‘step-change’ in the management of the condition. 


Ranibizumab has the potential to make a clinically significant impact on the treatment of 


patients with visual impairment due to CNV secondary to PM, a patient group with a mean 


age of around 55 years
33


 who are likely to be working and have family responsibilities, and for 


whom there are currently limited treatment options 


 


Ranibizumab will be the first licensed therapy to specifically target the pathogenesis of CNV 


secondary to PM. VEGF is a potent stimulator of angiogenesis, the process that leads to the 


development of CNV, and increased expression of VEGF has been temporally and spatially 


correlated with the development of CNV;
65


 eyes with active CNV have demonstrated higher 


levels of VEGF in the aqueous humour compared to controls.
12


 Ranibizumab inhibits the 


binding of VEGF-A to VEGFR1 and VEGFR2, thereby inhibiting the angiogenic effects of 


VEGF that contribute to the development of CNV.
31


 Thus ranibizumab directly targets the 


development of CNV. This is in contrast to vPDT, the only other licensed therapy for CNV 


secondary to PM, which is a photoreactive dye that, when activated by non-thermal red light, 


produces highly reactive short-lived oxygen radicals that cause local damage to neovascular 


endothelium, resulting in occlusion of blood vessels.
74


  


 


Ranibizumab will be the first licensed therapy to achieve clinically significant improvements 


in BCVA in patients with visual impairment due to CNV secondary to PM. In a phase III, 


randomised, double-blind, multicentre study evaluating the efficacy and safety of two different 


dosing regimens of 0.5 mg ranibizumab versus vPDT in patients with visual impairment due to 


CNV secondary to PM, both ranibizumab treatment arms demonstrated statistically greater 


mean average changes in BCVA from baseline to month 3 compared with vPDT and the gain 


in BCVA achieved with ranibizumab was sustained at 12 months (see section 6.5).
33,34


 The 


mean (± SD) average gain in BCVA from baseline to month 3 was 10.6 ± 7.3 letters in the 


ranibizumab disease activity group and 10.5 ± 8.2 letters in the ranibizumab disease 


stabilisation group compared to 2.2 ± 9.5 letters in the vPDT group, a difference that was 


highly statistically significant (p < 0.00001 for both comparisons).
32-34


 At month 3, patients 


receiving ranibizumab had achieved a gain of approximately 12 letters from baseline,
33,34


 a 


difference that is considered to be clinically relevant.
75-78


 At 12 months, the mean average 


gain in BCVA from baseline was 12.5 ± 8.83 letters in the ranibizumab disease activity group 
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and 12.8 ± 9.48 letters in the stabilisation group. Gains in BCVA over baseline were observed 


in both ranibizumab groups from month 1 onwards (Figure 5).  


 


Figure 5 Mean (± SE) change in BCVA over time during treatment with 
ranibizumab or vPDT/ranibizumab 


 
Bandello et al., 2013


33
 


BCVA, best-corrected visual acuity; SE, standard error; vPDT, verteporfin photodynamic 
therapy. 
From month 3 to 11, the investigators had the option to treat the disease activity of patients 
randomised to vPDT with 0.5 mg ranibizumab, vPDT, or a combination of 0.5 mg ranibizumab 
and vPDT. 
 


In contrast, vPDT generally stabilises, but does not improve, visual acuity. Thus in the 


ranibizumab phase III study, at 3 months vPDT was associated with a gain of only 1.4 letters 


from baseline.
34


 This is in agreement with data from the Verteporfin in Photodynamic Therapy 


(VIP) study, a large, multicentre, double-blind, placebo-controlled trial that randomised 120 


eyes with subfoveal CNV secondary to PM to receive placebo or vPDT.
25,26


 Patients gained a 


median of 0 letters from baseline at 3 months and 1 letter from baseline at both 12 and 


24 months (Figure 6). A gain of at least 15 letters was achieved by 2%, 6% and 12% of 


patients at 3, 12 and 24 months, respectively.
25,26


 By 24 months, the difference between 


groups in the number of patients with stable BCVA was no longer significant (64% in the 


vPDT group versus 49% in the placebo group, p = 0.11). Furthermore, a recent study has 


reported that almost half (46.1%) of patients experienced at least one recurrence during a 4-


year follow-up following vPDT.
27


 Additionally, vPDT is associated with various safety concerns 


including visual disturbances,
25,26,28,29


 injection site reactions,
25,26


 choroidal vessel occlusion
30


 


and haemorrhagic complications.
29
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Figure 6 Change in median BCVA over time during treatment with vPDT or 
placebo in the VIP study


a
 


 
VIP trial, Blinder et al 2003


25
 


BCVA, best corrected visual acuity; ETDRS, early treatment diabetic retinopathy study; VIP, 
verteporfin in photodynamic therapy 
a
The change in median BCVA letter score was a secondary endpoint. The primary endpoint 


was the proportion of eyes with fewer than 8 letters of BCVA loss at 12 months. 
*p < 0.05; **p < 0.01 versus placebo.  
Statistical analyses are presented for all time points reported in the original publications. 


 
If patients with CNV secondary to PM do not receive treatment, their vision will deteriorate 


over time. Yoshida et al. (2003)
23


 reviewed the medical records of 25 patients with CNV 


secondary to PM over a mean follow-up period of 11 years after CNV onset. At the initial 


examination, 29.4% of eyes were legally blind (i.e. BCVA < 20/200) and by 5 and 10 years 


88.9% and 96.3% of eyes, respectively, were legally blind. Hayashi et al. (2005)
17


 reviewed 


the medical records of 57 eyes with CNV secondary to PM followed for 5 years after CNV 


onset. After 5 years, 37 eyes (64.9%) were legally blind, and 91.9% of these patients 


developed chorioretinal atrophy. Secretan et al. (1997)
20


 reported on the change in BCVA in 


50 untreated eyes with CNV secondary to PM seen at a single French centre and followed for 


at least 5 years. After 5 years, 62% had a 15-letter deterioration in BCVA. At 8 years of follow-


up, 58% of the 41 included eyes had deterioration in vision, and this increased to 76% of the 


13 eyes followed up at 10 years. 


 


Ranibizumab also has a positive effect on patients’ health related quality of life (HRQoL). In 


the Novartis phase III trial HRQoL was assessed at baseline, 3, 6 and 12 months using the 


National Eye Institute Visual Functioning Questionnaire-25 (NEI VFQ-25) questionnaire. At 3 


months, patients treated with ranibizumab achieved significantly greater mean gains in 


composite score and for general vision, near activities (disease stabilisation group only), 


mental health and dependency subscales compared to the vPDT group (p < 0.05 for 


comparisons versus vPDT), and gains in NEI VFQ-25 scores in the two ranibizumab groups 


were sustained at 12 months (see section 6.5.3).
35,36
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Ranibizumab thus targets the underlying pathogenesis leading to development of CNV and 


provides clinically relevant improvements in visual acuity and HRQoL. In addition, 


ranibizumab is generally well tolerated. Ranibizumab therefore constitutes a step change in 


the management of visual impairment due to CNV secondary to PM.  


 


4.1.2 Discuss whether and how you consider that the use of the 


technology can result in any potential significant and substantial 


health-related benefits that are unlikely to be included in the quality-


adjusted life year (QALY) calculation.  


CNV secondary to PM leads to progressive loss of vision which has a significant impact on 


HRQoL. This is captured in the economic assessment as the model predicts the deterioration 


in vision; utilities based on BCVA translate the loss of visual acuity into a deterioration in 


HRQoL. However the utilities employed do not take into account the additional effects of 


visual impairment on HRQoL such as the risk of depression and of injurious falls (e.g. leading 


to fractures). Furthermore, utilities based only on BCVA may not fully capture the impact of 


vision loss.
79


 Impaired contrast sensitivity and loss of visual field are also important factors in 


determining visual function. For patients with monocular vision loss, these factors may be 


especially important as aspects of visual functioning such as depth perception and reading 


speed may impact on utility, but are not captured when utility is mapped solely to visual 


acuity. In addition, the impact on informal caregivers and loss of productivity in patients of 


working age is not considered. These represent significant health-related benefits associated 


with ranibizumab that are not captured in the economic assessment. 


 


4.1.3 Please identify the data you have used to make these judgements, 


to enable the Appraisal Committee to take account of these 


benefits. 


Various studies have identified that loss of vision is associated with an increased risk of 


injurious falls and depression. A recent review of the cost of blindness in the UK identified 13 


studies reporting odds ratios for falls and hip fractures due to sight loss ranging from 1.43 for 


multiple falls (associated with a loss of visual acuity of ≥ 10 letters) to 8.4 for hip fracture 


(associated with a BCVA of ≤ 6/18).
80


 On average across all studies, the odds ratio for 


accidental falls was 1.59, and the odds ratio for hip fracture was 1.83 for individuals with mild 


or moderate visual impairment and 3.95 for those considered blind. This review also reported 


on the association between visual impairment and depression and concluded that the relative 


risk of depression is approximately 3.5 fold higher in individuals with visual impairment 


compared to elderly individuals without sight loss.  
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5 Statement of the decision problem  


In this section the manufacturer or sponsor should specify the decision problem that 


the submission addresses. The decision problem should be derived from the final 


scope issued by NICE and should state the key parameters that the information in 


the evidence submission will address.  


 Final scope issued 
by NICE 


Decision problem 
addressed in the 
submission 


Rationale if 
different from 
the scope 


Population  People with visual 
impairment due to 
CNV secondary to 
PM 


People with visual 
impairment due to 
CNV secondary to PM 


 


Intervention Ranibizumab Ranibizumab  


Comparator(s) vPDT and 
bevacizumab 


vPDT Bevacizumab 
has not been 
considered as a 
comparator to 
ranibizumab for 
this appraisal 
because the use 
of unlicensed 
bevacizumab is 
not considered 
as established 
practice across 
the NHS, 
according to 
clinical experts at 
NICE scoping 
meetings for 
technology 
appraisals in this 
indication. 
Furthermore, 
given the 
absence of 
approval for 
bevacizumab, it 
cannot be 
considered best 
practice and and 
there is a lack of 
reliable and 
robust efficacy 
and safety data 
for bevacizumab 
in the treatment 
of CNV 
secondary to PM. 


Outcomes The outcome 
measures to be 
considered include: 


The outcome 
measures considered 
are: 


The effects on 
BCVA are only 
considered for 
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 Final scope issued 
by NICE 


Decision problem 
addressed in the 
submission 


Rationale if 
different from 
the scope 


• BCVA (the 
affected eye) 


• BCVA (both eyes) 


• Contrast sensitivity 


• Adverse effects of 
treatment 


• HRQoL 


• BCVA (the study 
eye) 


• Adverse effects of 
treatment 


• HRQoL 


the affected eye 
because there is 
insufficient 
information 
regarding the 
effects of vPDT 
on both eyes. 


Effects on 
contrast 
sensitivity are not 
considered 
because the 
impact of visual 
impairment on 
HRQoL in this 
condition is 
considered to 
relate to effects 
on BCVA and 
data on effects of 
treatment on 
contrast 
sensitivity were 
not assessed in 
the studies of 
ranibizumab and 
vPDT in this 
indication 


Economic analysis The reference case 
stipulates that the 
cost effectiveness of 
treatments should 
be expressed in 
terms of incremental 
cost per quality-
adjusted life year. 


 


The reference case 
stipulates that the 
time horizon for 
estimating clinical 
and cost 
effectiveness should 
be sufficiently long 
to reflect any 
differences in costs 
or outcomes 
between the 
technologies being 
compared. 


 


Costs will be 
considered from an 
NHS and Personal 


Cost effectiveness has 
been expressed in 
terms of incremental 
cost per quality-
adjusted life year. 


 


 


 


 


A lifetime horizon has 
been chosen to 
capture all relevant 
outcomes and costs 
over the lifetime of 
patients with CNV 
secondary to PM. 


 


 


 


 


 


 


 


Costs have been 
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 Final scope issued 
by NICE 


Decision problem 
addressed in the 
submission 


Rationale if 
different from 
the scope 


Social Services 
perspective. 


considered from an 
NHS and Personal 
Social Services 
perspective. 


Subgroups to be 
considered 


None to be 
considered 


No subgroups have 
been considered 


 


Special considerations, 
including issues related 
to equity or equality  


None to be 
considered 


No special 
considerations have 
been considered 


 


BCVA, best corrected visual acuity; CNV, choroidal neovascularisation; HRQoL, health 
related quality of life; NHS, National Health Service; PM, pathological myopia; vPDT, 
verteporfin photodynamic therapy 
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Section B – Clinical and cost effectiveness 


When estimating clinical and cost effectiveness, particular emphasis should be given 


to adhering to the ‘reference case’ (see the NICE document ‘Guide to the methods of 


technology appraisal’ – www.nice.org.uk). Reasons for deviating from the reference 


case should be clearly explained. Particularly important features of the reference 


case include those listed in the table below. 


Element of health 
technology 
assessment 


Reference case Section in ‘Guide to the 
methods of technology 
appraisal’ 


Defining the decision 
problem 


The scope developed by NICE  5.2.5 and 5.2.6 


Comparator(s) Therapies routinely used in the NHS, 
including technologies regarded as 
current best practice  


5.2.5 and 5.2.6 


Perspective costs NHS and PSS 5.2.7 to 5.2.10 


Perspective benefits All health effects on individuals 5.2.7 to 5.2.10 


Type of economic 
evaluation 


Cost-effectiveness analysis 5.2.11 and 5.2.12 


Synthesis of evidence 
on outcomes 


Based on a systematic review 5.3 


Measure of health 
effects 


QALYs 5.4 


Source of data for 
measurement of HRQL 


Reported directly by patients and 
carers 


5.4 


Source of preference 
data for valuation of 
changes in HRQL  


Representative sample of the public 5.4 


Discount rate An annual rate of 3.5% on both costs 
and health effects  


5.6 


Equity weighting An additional QALY has the same 
weight regardless of the other 
characteristics of the individuals 
receiving the health benefit  


5.12 


HRQL, health-related quality of life; NHS, National Health Service; PSS, personal social 
services; QALY, quality-adjusted life year 


 


 


  



http://www.nice.org.uk/
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6 Clinical evidence 


Manufacturers and sponsors are requested to present clinical evidence for their 


technology in the following sections. This section should be read in conjunction with 


NICE’s ‘Guide to the methods of technology appraisal’, sections 3 and 5.3.1 to 5.3.8.  


6.1 Identification of studies 


6.1.1 Describe the strategies used to retrieve relevant clinical data, both 


from the published literature and from unpublished data that may 


be held by the manufacturer or sponsor. The methods used should 


be justified with reference to the decision problem. Sufficient detail 


should be provided to enable the methods to be reproduced, and 


the rationale for any inclusion and exclusion criteria used should be 


provided. Exact details of the search strategy used should be 


provided in section 10.2, appendix 2. 


A systematic literature review was performed to identify all studies evaluating the clinical 


effectiveness and safety of treatments for CNV secondary to PM. The databases and 


resources that were searched are shown in Table 9. Information on ongoing or recently 


completed trials, unpublished research and grey literature were also searched; these are 


summarised along with the full search strategy in Section 10.2, Appendix 2. All searches were 


conducted in November 2012. 
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Table 9 Databases and resources searched 


Resource Interface/URL 


MEDLINE and MEDLINE In-Process OvidSP 


EMBASE OvidSP 


Cumulative Index to Nursing and Allied Health 
Literature (CINAHL) 


EBSCOhost 


Science Citation Index (SCI) Web of Science 


Latin American and Caribbean Health 
Sciences (LILACS) 


http://regional.bvsalud.org/php/index.php 


Cochrane Database of Systematic Reviews 
(CDSR) 


Cochrane Library/Wiley Interscience 


Cochrane Central Register of Controlled Trials 
(CENTRAL) 


Cochrane Library/Wiley Interscience 


DARE Database of Abstracts of Reviews of 
Effects (DARE) 


Cochrane Library/Wiley Interscience 


Health Technology Assessment Database 
(HTA) 


Cochrane Library/Wiley Interscience 


NHS Economic Evaluation Database (NHS 
EED) 


Cochrane Library/Wiley Interscience 


EconLit Ovid 


Health Economic Evaluations Database 
(HEED) 


Wiley Interscience 


Research Papers in Economics (RePEc) http://repec.org/ 


CEA Registry https://research.tufts-nemc.org/cear4/ 


 


One reviewer applied the predefined inclusion criteria to select studies based on titles and 


abstracts. The selected records were then screened based on the full-text article by two 


independent researchers; any discrepancies were resolved through discussion or by 


consulting a third reviewer. 


 


6.2 Study selection  


6.2.1 Describe the inclusion and exclusion selection criteria, language 


restrictions and the study selection process. A justification should 


be provided to ensure that the rationale is transparent. A suggested 


format is provided below. 


Studies needed to meet the inclusion and exclusion criteria detailed in Table 10 to be 


selected for the systematic review. The search strategy and inclusion criteria were designed 


to identify all studies in patients relevant to the submission including studies reporting on the 


efficacy and safety of both ranibizumab and relevant comparators in patients with CNV 


secondary to PM. Studies that specifically investigated ranibizumab were selected as being 


relevant for the assessment of the safety and efficacy of ranibizumab in this indication. 
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Table 10 Eligibility criteria used in search strategy 


 Clinical effectiveness 


Inclusion criteria 


 Population  Patients of any age undergoing treatment for CNV secondary to PM, 
including patients with concomitant ocular disease 


Intervention Any types of treatment for CNV, including (but not restricted to) thermal 
laser photocoagulation therapy, surgery, vPDT and anti-VEGF therapy 
(e.g. bevacizumab and ranibizumab) 


Comparator ‘Standard care’ defined as vPDT or laser treatment and other treatments 
identified in RCTs were eligible for inclusion 


Outcomes Visual acuity (ETDRS letters or logMAR); other measures of visual acuity 
such as blindness and lack of response; structural changes (e.g. foveal 
thickness and central retinal thickness), HRQoL, ocular and systemic 
AEs 


Study design RCTs of any duration; cross-over RCTs if data were presented at the 
time of cross-over; prospective randomised studies; open-label extension 
studies of RCTs; case series of ≥ 25 patients for ≥ 6 months 


Language 
restrictions 


None 


Exclusion criteria 


 Population  Patients with CNV secondary to causes other than PM (e.g. age-related 
macular degeneration) 


Interventions Treatments that are only used to correct vision (e.g. contact lenses, 
glasses, keratectomy) 


Study design Retrospective studies and analyses, dosing studies 


AE, adverse event; CNV, choroidal neovascularisation; ETDRS, Early Treatment Diabetic 
Retinopathy Study; HRQoL, health-related quality of life; logMAR, logarithm of the minimum 
angle of resolution; PM, pathological myopia; RCT, randomised controlled trial, VEGF, 
vascular endothelial growth factor; vPDT, verteporfin photodynamic therapy 


 


6.2.2 A flow diagram of the numbers of studies included and excluded at 


each stage should be provided using a validated statement for 


reporting systematic reviews and meta-analyses such as the 


QUOROM statement flow diagram (www.consort-


statement.org/?o=1065). The total number of studies in the 


statement should equal the total number of studies listed in 


section 6.2.4. 


The review identified three RCTs and six non-RCTs that provide information on the efficacy 


and safety of ranibizumab in patients with CNV secondary to PM (Figure 7). The source for 


one of the RCTs, the Novartis phase III study, identified in the systematic literature review 


was a clinical study report (CSR). Results from this study were presented at the 2013 Annual 


meeting of the Association for Research in Vision and Ophthalmology (ARVO), held on 5
th
 to 


9
th
 of May 2013 and these publications are included in this submission. 



http://www.consort-statement.org/?o=1065

http://www.consort-statement.org/?o=1065





 


Ranibizumab for CNV secondary to PMPage 51 of 318 


 
Figure 7 PRISMA diagram of included and excluded studies for the systematic 


review 


 
PRISMA, preferred reporting items for systematic reviews and meta-analyses; RCT, 
randomised controlled trial 
 


6.2.3 When data from a single RCT have been drawn from more than 


one source (for example, a poster and a published report) and/or 


when trials are linked (for example, an open-label extension to an 


RCT), this should be made clear. 


Where data for a single RCT are taken from multiple sources these are clearly referenced. 


There were five reports of the Verteporfin in Photodynamic Therapy (VIP) study. Two were 


published papers, one which presented one-year results
26


 and the other two-year results,
25


 


and are the main references used for this study. Two further sources were study reports 


reporting one- and two-year results,
81,82


 and a third was an abstract.
83


 Results of the Novartis 


phase III study have been published in two abstracts presented at ARVO 2013
33,35


 and further 


details and data are described in the CSR.
32
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Complete list of relevant RCTs 


6.2.4 Provide details of all RCTs that compare the intervention with other 


therapies (including placebo) in the relevant patient group. The list 


must be complete and will be validated by independent searches 


conducted by the Evidence Review Group. This should be 


presented in tabular form. A suggested format is presented below. 


Three RCTs were identified that report efficacy data for ranibizumab in the indication of 


interest: the Novartis phase III trial,
33,36


 Iacono 2012
46


 and Gharbiya 2010.
47


 These are 


summarised in Table 11. 


 


The Novartis trial was a phase III, randomised, double-blind, multicentre study that compared 


two different dosing regimens of ranibizumab 0.5 mg to vPDT in patients with visual 


impairment due to CNV secondary to PM.
33


 The other two RCTs compared ranibizumab and 


bevacizumab in patients with CNV secondary to PM. 


 


Table 11 List of relevant RCTs 


Trial no. 
(acronym) 


Intervention Comparator Population Primary study 
ref. 


Novartis phase 
III trial  


NCT01217944 


Ranibizumab 
IVT injection 
(0.5 mg), two 
dosing regimens 


 


 


vPDT
a
  


 


Patients with 
visual 
impairment 
due to CNV 
secondary to 
PM 


Bandello et al. 
ARVO 2013


33
  


Iacono 2012 Ranibizumab 
IVT injection 
(0.5 mg) 


Bevacizumab 
IVT injection 
(1.25 mg) 


Patients with 
subfoveal CNV 
secondary to 
PM 


Iacono P et al. 
Retina 2012; 
32:1539–46


46
 


Gharbiya 2010 


ISRCTN 
49803272 


Ranibizumab 
IVT injection 
(0.5 mg) 


Bevacizumab 
IVT injection 
(1.25 mg) 


Patients with 
CNV 
secondary to 
PM 


Gharbiya M et al. 
Am J Ophthalmol 
2010;149:458–
64.e1


47
 


Bandello et al 2013;
33


 Iacono et al., 2012;
46


 Gharbiya et al., 2010
47


 
CNV, choroid neovascularisation; IVT, intravitreal; PM, pathological myopia; RCT, 
randomised controlled trial; vPDT, verteporfin photodynamic therapy 
a
6 mg/m2 intravenously followed by a standard fluence rate of 600 mW/cm


2
 delivered for 


83 seconds with a light dose of 50 J/cm
2
. 
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6.2.5 Please highlight which of the RCTs identified above compares the 


intervention directly with the appropriate comparator(s) with 


reference to the decision problem. If there are none, please state 


this. 


The Novartis phase III trial is directly relevant to the decision problem because it compares 


the intervention of interest, ranibizumab, with the relevant comparator of interest, vPDT.
33


 The 


patient population within the trial (described in section 0) is relevant to the decision problem 


because all these patients would be included within the licensed indication of ranibizumab for 


PM. In addition, vPDT is currently the only licensed treatment for CNV secondary to PM. This 


is the largest of the three RCTs identified, enrolling 277 patients who were followed up for 12 


months (compared with 48 eyes
46


 and 32 eyes
47


 in the other two studies) and is the only 


multi-centre, RCT identified.   


 


The Iacono 2012 and Gharbiya 2010 trials provide further evidence for the efficacy of 


ranibizumab in this indication.  


 


6.2.6 When studies identified above have been excluded from further 


discussion, a justification should be provided to ensure that the 


rationale for doing so is transparent. For example, when studies 


have been identified but there is no access to the level of trial data 


required, this should be indicated. 


All three RCTs identified are discussed. 


 


List of relevant non-RCTs 


6.2.7 Please provide details of any non-RCTs (for example experimental 


and observational data) that are considered relevant to the decision 


problem and a justification for their inclusion. Full details should be 


provided in section 6.8 and key details should be presented in a 


table; the following is a suggested format. 


Six relevant non-RCTs were identified by the systematic review: the REPAIR study,
39


 Calvo-


Gonzalez 2011,
41


 Lalloum 2010,
42


 Ouhadj 2010,
43


 Silva 2010
44


 and Vadala 2011.
45


 These 


studies are summarised in Table 12. REPAIR was a 12-month, multicentre, single-arm, phase 


II study performed in 12 centres in the UK. The other five are prospective case series 


involving at least 25 patients followed for at least 6 months. All six studies report efficacy data 


for ranibizumab 0.5 mg in the relevant indication. In five of the studies patients receive a 
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single initial dose of ranibizumab followed by retreatment as needed, whereas in one study 


patients initially received three monthly doses followed by retreatment as needed.
41
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Table 12 List of relevant non-RCTs 


Trial no. 
(acronym) 


Intervention Population Objectives Primary study ref. Justification 
for 
inclusion 


REPAIR 2011 


NCT01037348 


Ranibizumab, 
one dose 
then 
retreatment 
as needed  


Patients 
with CNV 
secondary 
to PM 


To evaluate 
the efficacy 
and safety 
of 
ranibizumab 


Tufail A et al. Eye 
2013;doi: 
10.1038/eye.2013.8


39
 


Reports 
efficacy and 
safety of 
ranibizumab 
in patients 
with CNV 
secondary to 
PM  


Calvo-
Gonzalez 
2011 


Ranibizumab, 
three monthly 
doses then 
retreatment 
as needed 


Patients 
with CNV 
secondary 
to PM 


To identify 
predictive 
factors for 
visual 
outcome 
and need 
for 
retreatment 
with 
ranibizumab 


Calvo-Gonzalez C et 
al. Am J Ophthalmol 
2011;151:529–34


41
 


Reports 
efficacy and 
safety of 
ranibizumab 
in patients 
with CNV 
secondary to 
PM 


Lalloum 2010 Ranibizumab, 
one dose 
then 
retreatment 
as needed 


Patients 
with CNV 
secondary 
to PM 


To evaluate 
the efficacy 
and safety 
of 
ranibizumab 


Lalloum F et al. 
Retina 2010;30:399–
406


42
 


Reports 
efficacy and 
safety of 
ranibizumab 
in patients 
with CNV 
secondary to 
PM 


Ouhadj 2010 Ranibizumab   Patients 
with CNV 
secondary 
to PM 


To evaluate 
the efficacy 
and safety 
of 
ranibizumab 


Ouhadj O et al. J Fr 
Ophthalmol 
2010;33:649–54


43
 


Reports 
efficacy and 
safety of 
ranibizumab 
in patients 
with CNV 
secondary to 
PM 


Silva 2010 Ranibizumab, 
one dose 
then 
retreatment 
as needed 


Patients 
with CNV 
secondary 
to PM 


To evaluate 
the efficacy 
and safety 
of 
ranibizumab 


Silva RM et al. 
Retina 2010;40:407–
12


44
 


Reports 
efficacy and 
safety of 
ranibizumab 
in patients 
with CNV 
secondary to 
PM 


Vadala 2011 Ranibizumab, 
one dose 
then 
retreatment 
as needed 


Patients 
with CNV 
secondary 
to PM 


To evaluate 
the efficacy 
and safety 
of 
ranibizumab 


Vadala M et al. Br J 
Ophthalmol 
2011;95:657–61


45
 


Reports 
efficacy and 
safety of 
ranibizumab 
in patients 
with CNV 
secondary to 
PM 


REPAIR, Tufail et al. 2013;
39


 Calvo-Gonzalez et al., 2011;
41


 Lalloum et al., 2010;
42


 Ouhadj et al., 
2010;


43
 Silva et al., 2010;


44
 Vadala et al., 2011


45
 


CNV, choroidal neovascularisation; PM, pathological myopia; RCT, randomised controlled trial 
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6.3 Summary of methodology of relevant RCTs 


6.3.1 As a minimum, the summary should include information on the 


RCT(s) under the subheadings listed in this section. Items 2 to 14 


of the CONSORT checklist should be provided, as well as a 


CONSORT flow diagram of patient numbers (www.consort-


statement.org). It is expected that all key aspects of methodology 


will be in the public domain; if a manufacturer or sponsor wishes to 


submit aspects of the methodology in confidence, prior agreement 


must be requested from NICE. When there is more than one RCT, 


the information should be tabulated. 


Methods 


6.3.2 Describe the RCT(s) design (for example, duration, degree and 


method of blinding, and randomisation) and interventions. Include 


details of length of follow-up and timing of assessments. The 


following tables provide a suggested format for when there is more 


than one RCT.  


The comparative methodology for the three identified RCTs is summarised in Table 13. 


 


The Novartis phase III trial was a 12-month, multicentre, international, double-blind trial in 


which 277 patients with visual impairment due to CNV secondary to PM were randomised 


2:2:1 to receive ranibizumab, 0.5 mg (two groups with retreatment according to different 


predefined criteria) or vPDT (6 mg/m
2
 intravenously followed by a standard fluence rate of 


600 mW/cm
2
 delivered for 83 seconds with a light dose of 50 J/cm


2
).


32-34
 All patients received 


initial treatment on day 1, were monitored at monthly intervals and received retreatment 


according to predefined criteria (Figure 8). 


 In the ranibizumab disease activity group, patients received ranibizumab 0.5 


mg on day 1. From month 1 onwards, dosing was stopped if no disease 


activity was seen (i.e. vision impairment, attributable to intra or subretinal fluid 


or active leakage secondary to PM as assessed by OCT and/or FA). 


Treatment was resumed when the disease activity criterion was fulfilled and 


continued until no disease activity was seen. 


 In the ranibizumab stabilisation group, patients received ranibizumab 0.5 mg 


on day 1 and month 1. For the subsequent months, treatment was stopped if 


the stabilisation criterion for BCVA was fulfilled (i.e. no change in BCVA as 


compared with the two preceding monthly visits). Treatment was resumed 



http://www.consort-statement.org/

http://www.consort-statement.org/





 


Ranibizumab for CNV secondary to PMPage 57 of 318 


with monthly injections when there was a loss of BCVA due to disease 


activity and was continued until stable BCVA was reached again for three 


consecutive monthly assessments. 


 In the vPDT group, patients received vPDT on day 1. For months 3 to 11, 


patients with disease activity could receive either ranibizumab 0.5 mg, vPDT 


or ranibizumab 0.5 mg plus vPDT. Treatment was stopped if no disease 


activity was seen. Treatment was resumed when the disease activity criterion 


was fulfilled (defined as for the ranibizumab group) and continued until no 


disease activity was seen. 


 


To ensure blinding, on day 1 and months 1 and 2, all patients received ranibizumab or a 


sham ranibizumab procedure, and on day 1 all patients received vPDT or a sham vPDT 


procedure. There were at least two investigators involved in the study; the blinded (assessing) 


investigator who performed all assessments and an un-blinded (treating) investigator who 


administered the randomised study treatment when needed. 


 


Figure 8 Design of Novartis phase III study 


 


Ohno-Matsui et al., 2013
35


 
PRN, pro re nata; VA, visual acuity; vPDT, vertefporfin photodynamic therapy 
a
Dosing was stopped if the VA stabilization criterion was fulfilled; treatment was resumed with 


monthly injections when there was a loss of visual acuity owing to disease activity and 
continued until stable visual acuity was reached again for three consecutive monthly 
assessments. 
b
Treatment was resumed when the disease activity criterion was fulfilled and continued until 


no disease activity was seen. 
 


The Iacono 2012 study was a prospective, single-centre, randomised, double-blind trial in 


which 55 patients (55 eyes) were randomised 1:1 to treatment with ranibizumab 0.5 mg or 


bevacizumab 1.25 mg.
46


 Both groups received an initial treatment on day 1 and were 
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retreated as needed if they met predefined criteria for disease progression at monthly 


examinations for a duration of 18 months. 


 


The Gharbiya 2010 study was a prospective, randomised study in which 32 patients (32 eyes) 


were randomised 1:1 to treatment with ranibizumab 0.5 mg or bevacizumab 1.25 mg.
47


 The 


treatment pattern was similar to that of the Iacono 2012 study, although the Gharbiya 2010 


study had a shorter follow-up of 6 months. 
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Table 13 Comparative summary of methodology of the RCTs 


Trial no.  


(acronym)  


Novartis phase III
32-34


 


 


Iacono 2012
46


 Gharbiya 2010
47


 


 


Location United Kingdom, Austria, 
Canada, France, 
Germany, Hong Kong, 
Hungary, India, Italy, 
Japan, Latvia, Lithuania, 
Poland, Portugal, 
Singapore, Slovakia, 
South Korea, Spain, 
Switzerland, Turkey 


Italy Italy 


Design  Phase III, randomised, 
double-blind, multicentre, 
active-controlled study 


Prospective, single-
centre, randomised, 
double-blind clinical trial 


Prospective, 
randomised, 
interventional study 


Duration of 
study 


12 months 18 months 6 months 


Method of 
randomisation 


A randomisation list 
(2:2:1 ratio) was 
produced using a 
validated system that 
automates the random 
assignment of treatment 
arms to randomisation 
numbers in the specified 
ratio 


The patient 
randomisation was 
performed by means of 
sequentially numbered 
envelopes according to 
a computer-generated 
code list; a permuted 
block randomisation 
was performed with a 
final allocation ratio of 
1:1 


Eligible patients 
were randomly 
assigned in a 1:1 
ratio to intravitreal 
injection of 
ranibizumab or 
bevacizumab.  


 


No details of the 
randomisation 
method were 
provided. 


 


Method of 
blinding (care 
provider, patient 
and outcome 
assessor) 


There were at least two 
investigators involved in 
the study: the blinded 
(assessing) investigator 
who performed all 
assessments and an un-
blinded (treating) 
investigator who 
administered the 
randomised study 
treatment when needed; 
for blinding purposes 
there were both sham 
ranibizumab and sham 
vPDT applications 


BCVA measurements 
were made at each visit 
by an expert examiner, 
unaware of the purpose 
of the study, and FA 
and OCT assessments 
were interpreted 
separately by two 
experienced 
ophthalmologists 
blinded to each other 


 


Study was described as 
double-blind, although it 
is unclear as no details 
are provided on blinding 
of patients or treating 
investigators 


BCVA was 
measured by a 
single orthoptist, 
who was blinded to 
the study; all FA 
and OCT 
evaluations were 
interpreted by two 
retinal specialists in 
an un-blinded 
fashion 


 


It was unclear if 
patients or treating 
investigator were 
blinded to 
treatment 


Intervention(s) 
(n = ) and 
comparator(s) 
(n = ) 


Ranibizumab intravitreal 
injection, 0.5 mg 


 retreated based on 
disease activity 
criteria (n = 116) 


Ranibizumab intravitreal 
injection 0.5 mg (n = 27) 


 


Bevacizumab 
intravitreal injection 1.25 


Ranibizumab 
intravitreal injection 
0.5 mg (n = 16) 


 


Bevacizumab 
intravitreal injection 







 


Ranibizumab for CNV secondary to PMPage 60 of 318 


Trial no.  


(acronym)  


Novartis phase III
32-34


 


 


Iacono 2012
46


 Gharbiya 2010
47


 


 


 retreated based on 
stabilisation criteria 
(n = 106) 


 


Verteporfin (6 mg/m
2
 


intravenously) followed 
by a standard fluence 
rate of 600 mW/cm


2
 


delivered for 83 seconds 
with light dose of 50 
J/cm


2
 (n = 55) 


mg/0.05 mL (n = 28) 1.25 mg/0.05 mL 
(n = 16) 


Primary 
outcomes 
(including 
scoring methods 
and timings of 
assessments)  


Difference between the 
average level of BCVA 
(letters) over all monthly 
post-baseline 
assessments from month 
1 to month 3 (endpoint) 
and the baseline level of 
BCVA 


Change from baseline in 
the mean BCVA at the 
18-month examination 


 


Change from baseline in 
the proportion of eyes 
improving in BCVA by 
> 5 and > 15 letters at 
the 18-month 
examination 


Change from 
baseline in BCVA 
and FCT at 6 
months 


Secondary 
outcomes 
(including 
scoring methods 
and timings of 
assessments) 


Average change in 
BCVA from month 1 to 
month 6 over baseline  


 


Mean change from 
baseline in BCVA at 3, 6 
and 12 months 


 


Proportion of patients 
with ≥ 10 and ≥ 15 letters 
gain or reaching 84 
letters, and ≥ 10 and ≥ 
15 letters loss from 
baseline at months 3, 6 
and 12 


 


Change from baseline in 
CRT over time 


 


Proportion of patients 
with presence of active 
leakage 


 


Number of ranibizumab 
re-treatments from 
baseline to month 2, 
month 5 and month 11 


 


Impact on HRQoL as 
assessed by NEI VFQ-
25, EQ-5D and WPAI-


Change in the mean 
CMT and mean CNV 
area over time 


 


Mean number of 
injections received over 
18 months 


The proportions of 
eyes that gained ≥ 
10 letters or ≥ 15 
letters from 
baseline at 6 
months 


 


Proportion of eyes 
losing or gaining ≥ 
10% in FCT at 6 
months 


 


Mean number of 
injections over 6 
months 
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Trial no.  


(acronym)  


Novartis phase III
32-34


 


 


Iacono 2012
46


 Gharbiya 2010
47


 


 


GH instruments 
(exploratory analyses) 


 


Safety and tolerability 


Duration of 
follow-up 


12 months 18 months 6 months 


Bandello et al., 2013;
33,34


 Novartis phase III study 12-month CSR;
32


 Iacono et al., 2012;
46


 
Gharbiya et al., 2010


47
 


BCVA, best corrected visual acuity; CMT, central macular thickness; CNV, choroidal 
neovascularisation; CRT, central retinal thickness; EQ-5D, 5-dimension EuroQol 
questionnaire; FA, fluorescein/fundus angiography; FCT, foveal centre thickness; IOP, 
intraocular pressure; HRQoL, health related quality of life; NEI VFQ-25, 25-item National Eye 
Institute Visual Functioning Questionnaire; OCT, optical/ocular coherence tomography; RCT, 
randomised controlled trial; vPDT, verteporfin photodynamic therapy; WPAI-GH, Work 
Productivity and Activity Impairment Questionnaire: General Health 


 


Participants 


6.3.3 Provide details of the eligibility criteria (inclusion and exclusion) for 


the trial. The following table provides a suggested format for the 


eligibility criteria for when there is more than one RCT. Highlight 


any differences between the trials. 


Inclusion and exclusion criteria for the three RCTs are listed in Table 14. 


 


The Novartis phase III trial included male and female patients aged 18 years or more with 


active CNV secondary to PM and BCVA ≥ 24 and ≤ 78 letters on the Early Treatment Diabetic 


Retinopathy Study (ETDRS) chart.
32


 Visual loss was required to be due to any CNV related to 


PM, and patients with any other ocular disorders were excluded. Patients with hypertension, a 


history of malignancy or stroke, prior treatment with laser photocoagulation, vPDT or anti-


VEGF therapies, or known sensitivity to the study drugs were also excluded. 


 


The Iacono 2012 study included patients with subfoveal CNV secondary to PM and a baseline 


BCVA between 20/32 and 20/400 (Snellen equivalent).
46


 Patients were excluded if they had 


intraocular surgery of any kind within 6 months of the day of injection, any other ocular 


disease that could compromise vision, ocular hypertension or glaucoma as well as 


uncontrolled systemic hypertension, peripheral vascular disease or a history of cardiovascular 


disease. 


 


Patients included in the Gharbiya 2010 study had subfoveal or juxtafoveal CNV secondary to 


PM, and evidence of leakage from the CNV lesion.
47


 If patients had other ocular diseases that 


could affect vision, had received prior treatment for CNV, had a history of cerebrovascular 
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accident or venous thromboembolism, or had major surgery within the prior 6 weeks, they 


were excluded. 


Table 14 Eligibility criteria in the RCTs 


Trial no. (acronym) Inclusion criteria  Exclusion criteria  


Novartis phase III 
trial


32
 


 


Male or female patients ≥ 18 
years of age 


 


Written informed consent given 


 


Diagnosis of active CNV 
secondary to PM in the study 
eye using the following criteria: 


 Presence of myopia greater 
than −6 D of spherical 
equivalence 


 Ocular ultrasonography or 
biometry demonstrating 
anterio-posterior elongation 
measurement ≥ 26 mm 


 Presence of posterior 
changes compatible with the 
PM seen by fundus 
ophthalmoscopy and fundus 
photography 


 Presence of active leakage 
from CNV seen by FA 


 Presence of intra- or 
subretinal fluid seen or 
increase of CRT by OCT 


 


At least one of the following 
lesion types present in the study 
eye: 


 Subfoveal (presence of 
abnormal neovasculature in 
the avascular central fovea) 


 Juxtafoveal (presence of 
abnormal neovasculature 
not under the centre of the 
fovea but < 200 μm from the 
centre) with involvement of 
the central macular area 


 Extrafoveal (presence of 
abnormal neovasculature 
more than 200 μm from the 
centre of the fovea) with 
involvement of the central 
macular area 


 Margin of the optic disc 
(presence of abnormal 
neovasculature at 
peripapilar area) with 
involvement of the central 


Patients with inability to comply 
with the study or follow 
procedures 


 


SBP > 150 mmHg or DBP > 90 
mmHg at the time of enrolment 


 


Use of anticoagulant medications 
(other than aspirin) at study entry 
and during the study 


 


Use of other investigational drugs 
at the time of enrolment, or within 
30 days or 5 half-lives of 
enrolment, whichever was longer 


 


History of hypersensitivity to the 
study drugs or to drugs of similar 
chemical classes, and fluorescein 
or any other component of 
fluorescein formulation 


 


History of malignancy of any 
organ system (other than 
localised basal or squamous cell 
carcinoma of the skin), within the 
past 5 years 


 


History of stroke 


 


Any type of advanced, severe or 
unstable disease or its treatment, 
that could interfere with primary 
and/or secondary outcome 
evaluations 


 


Presence of CNV secondary to 
any cause other than PM 


 


Presence of active infectious 
disease or intraocular 
inflammation, active or suspected 
periocular infection in either eye 
at the time of enrolment 


 


IOP ≥ 25 mmHg for any reason in 
either eye at the time of 
enrolment 
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Trial no. (acronym) Inclusion criteria  Exclusion criteria  


macular area 


 


BCVA ≥ 24 letters and ≤ 78 
letters tested at 4 m starting 
distance using ETDRS-like 
BCVA chart 


 


Visual loss was to be only due to 
the presence of any eligible 
types of CNV related to PM 
based on clinical ocular findings 
(described at inclusion criteria of 
the study eye), FA and OCT 


 


Ocular disorders in the study eye 
that could confound interpretation 
of study results 


 


Presence of iris 
neovascularisation in either eye at 
the time of enrolment 


 


Presence of amblyopia or ocular 
disorders with final BCVA 
< 20/200 or amaurosis in the 
fellow eye 


 


History of pan-retinal or focal/grid 
laser photocoagulation with 
involvement of the macular area 
in the study eye 


 


History of intraocular treatment 
with any anti-VEGF or vPDT at 
any time in the study eye 


 


History of intravitreal treatment 
with corticosteroids within 3 
months prior to randomisation in 
the study eye 


 


History of intra-ocular surgery 
within 3 months prior to the 
randomisation in the study eye 


 


History or presence of porphyria 


 


Pregnant or nursing (lactating) 
women 


 


Women of child-bearing potential, 
unless they were: 


 post-menopausal 


 surgically sterile 


 using reliable contraception  


Iacono 2012
46


 Spherical equivalent refractive 
error of −6.0 D or more (if < 
−6.0 D, eyes could be eligible if 
there were retinal abnormalities 
consistent with PM, such as 
lacquer cracks, chorioretinal 
atrophy or posterior staphyloma, 
and if the axial length of the eye 
was ≥ 26.5 mm) 


Intraocular surgery of any kind 
within 6 months of the day of 
injection 


 


Any other ocular disease that 
could compromise vision in the 
study eye 
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Trial no. (acronym) Inclusion criteria  Exclusion criteria  


 


Naïve subfoveal myopic CNV 
(subfoveal defined as the 
presence of CNV under the 
geometric centre of the foveal 
vascular zone, confirmed on FA) 


 


Baseline BCVA between 20/32 
and 20/400 


 


Women at least 12 months post-
menopause or using standard 
forms of contraception 


Ocular hypertension or glaucoma 


 


Uncontrolled systemic 
hypertension, peripheral vascular 
disease, and history of 
thromboembolism, ischaemic 
heart disease or stroke 


Gharbiya 2010
47


 PM, defined as axial length > 
26.5 mm 


 


Subfoveal or juxtafoveal CNV 
(CNV was classified as 
juxtafoveal if the lesion was 


closer than 200 μm but not 


under the geometric centre of 
the foveal avascular zone) 


 


Evidence of leakage from CNV 
on FA 


Prior treatment for CNV 


 


Other ocular diseases that could 
affect the visual acuity, including 
angioid streaks, trauma, 
choroiditis, hereditary diseases in 
the study or the fellow eye, 
aphakia, previous vitreoretinal 
surgery 


 


Prior history of bleeding diathesis 


 


Prior cerebrovascular accident, 
pulmonary embolus or deep 
venous thrombosis 


 


Myocardial infarction or 
uncompensated coronary artery 
disease within the past 6 months 


 


Major surgery within the prior 6 
weeks 


 


Ongoing uncontrolled 
hypertension 


Novartis phase III study 12-month CSR;
32 


Iacono et al.,  2012;
46


 Gharbiya et al., 2010
47


 
BCVA, best corrected visual acuity; CNV, choroidal neovascularisation; CRT, central retinal 
thickness; D, dioptres; DBP, diastolic blood pressure; ETDRS, Early Treatment Diabetic 
Retinopathy Study; FA, fluorescein/fundus angiography; IOP, intraocular pressure; OCT, 
optical/ocular coherence tomography; PM, pathological myopia; RCT, randomised controlled 
trial; SBP, systolic blood pressure; VEGF, vascular endothelial growth factor; vPDT, 
verteporfin photodynamic therapy 
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6.3.4 Describe the patient characteristics at baseline. Highlight any 


differences between study groups. The following table provides a 


suggested format for the presentation of baseline patient 


characteristics for when there is more than one RCT. 


Baseline demographics and disease-related characteristics for the three RCTs are 


summarised in Table 15 (Novartis phase III trial) and Table 16 (Iacono 2012 and Gharbiya 


2010). 


 


In the Novartis phase III trial, patient demographics and baseline disease characteristics were 


well-balanced between the treatment groups.
34


 The majority (75.5%) were female, which is 


typical in patients with PM
26,84


, and the mean age was 54 to 57 years across the three groups. 


Approximately two-thirds of lesions were subfoveal. The mean BCVA at baseline was 55 


letters and approximately 60% of patients had a BCVA of more than 60 letters.
32


  


 


In the Iacono 2012 trial, the mean age was 61 years in the bevacizumab group and 65 years 


in the ranibizumab group, 75% of patients were female and mean BCVA at baseline was 55 


letters.
46


 In the Gharbiya 2010 trial, the mean age was 60 years, 69% were female and the 


mean BCVA at baseline was 50 to 55 letters.
47
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Table 15 Characteristics of participants across randomisation groups in the 


Novartis phase III trial 


Baseline 
characteristic 


Ranibizumab 0.5 
mg, retreatment by 
disease activity 


(n = 116) 


Ranibizumab 0.5 
mg, retreatment by 
stabilisation 


(n = 106) 


Verteporfin PDT 


(n = 55) 


Age, years, 
mean ± SD (range) 


56.1 ± 14.4 (19–85) 54.0 ± 14.0 (18–87) 57.4 ± 12.8 (26–86) 


Females, n (%) 87 (75.0) 82 (77.4) 40 (72.7) 


Ethnic background, n (%) 


Caucasian 70 (60.3) 60 (56.6) 32 (58.2) 


Asian  46 (39.7) 45 (42.5) 23 (41.8) 


Other 0 1 (0.9) 0 


Visual acuity, ETDRS 
letters, mean ± SD 


55.8 ± 12.6 55.4 ± 13.4 54.7 ± 13.8 


Visual acuity subgroup, n (%) 


< 45 letters 26 (22.4) 21 (19.8) 13 (23.6) 


45– < 60 letters 42 (36.2) 47 (44.3) 21 (38.2) 


60– < 73 letters 39 (33.6) 29 (27.4) 17 (30.9) 


≥ 73 letters 9 (7.8) 9 (8.5) 4 (7.3) 


IOP, mmHg, 
mean ± SD 


15.1 ± 3.2 15.1 ± 2.8 14.8 ± 3.0 


Axial length, mm, 
mean ± SD 


28.8 ± 1.8 29.3 ± 1.9 29.4 ± 1.9 


Refraction sphere, D, 
mean ± SD 


11.6 ± 4.7 13.7 ± 5.2 12.2 ± 4.9 


CRT, μm, mean ± SD 373.1 ± 127.44 350.2 ± 95.12 355.1 ± 102.35 


CNV location subtype, n (%) 


Subfoveal 81 (69.8) 71 (67.0) 38 (69.1) 


Juxtafoveal 24 (20.7) 26 (24.5) 16 (29.1) 


Extrafoveal 3 (2.6) 7 (6.6) 1 (1.8) 


Can't grade 5 (4.3) 1 (0.9) 0 


Not applicable 2 (1.7) 1 (0.9) 0 


Missing 1 (0.9) 0 0 


Bandello et al., 2013;
34


; Ohno-Matsui et al., 2013;
35


 Novartis phase III study 12 month CSR
32


 
CNV, choroidal neovascularisation; CRT, central retinal thickness; D, dioptres; ETDRS, Early 
Treatment Diabetic Retinopathy Study; IOP, intraocular pressure; PDT, photodynamic therapy; 
RCT, randomised controlled trial; SD, standard deviation 
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Table 16 Characteristics of participants in the RCTs across randomisation 
groups for the Iacono 2012 and Gharbiya 2010 trials 


Baseline characteristic Ranibizumab 
0.5 mg/0.05 mL 


Bevacizumab 
1.25 mg/0.05 mL 


Iacono 2012
46


 (n = 55) (n = 27) (n = 28) 


Age, years, mean ± SD  65 ± 12 61 ± 11 


Females, n (%) 20 (74.1) 22 (78.6) 


Visual acuity, logMAR, mean ± 
SD 


0.60 ± 0.29  
(55 letters) 


0.60 ± 0.26  
(55 letters) 


CMT, μm, mean ± SD 255 ± 88 221 ± 61 


 


Gharbiya 2010
47


 (n = 32) (n = 16) (n = 16) 


Age, years, mean ± SD  60.6 ± 10.5 59.1 ± 11.4 


Females, n (%) 12 (75.0) 10 (62.5) 


Visual acuity, Snellen 
equivalent, mean 


20/76 20/66 


Axial length, mm, mean ± SD 29.4 ± 2.9 30.1 ± 2.5 


FCT, μm, mean ± SD 251 ± 64.8 237 ± 40.8 


Iacono et al., 2012;
46


 Gharbiya et al., 2010
47


 
CMT, central macular thickness; FCT, foveal centre thickness; logMAR, logarithm of the 
minimal angle of resolution; RCT, randomised controlled trial; SD, standard deviation 


 


 


Outcomes 


6.3.5 Provide details of the outcomes investigated and the measures 


used to assess those outcomes. Indicate which outcomes were 


specified in the trial protocol as primary or secondary, and whether 


they are relevant with reference to the decision problem. This 


should include therapeutic outcomes, as well as patient-related 


outcomes such as assessment of health-related quality of life 


(HRQL), and any arrangements to measure compliance. Data 


provided should be from pre-specified outcomes rather than post-


hoc analyses. When appropriate, also provide evidence of reliability 


or validity, and current status of the measure (such as use within 


UK clinical practice). The following table provides a suggested 


format for presenting primary and secondary outcomes when there 


is more than one RCT. 


The primary and secondary outcomes for the three identified trials are summarised in Table 


17. 
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In the Novartis phase III trial, the primary outcome was the mean average change in BCVA 


measured using an ETDRS chart from baseline to month 3.
33,34


 This is generally accepted as 


the gold standard for visual acuity measurements in clinical trials and is used in clinical 


practice.
85


 The difference between the average level of BCVA over all monthly post-baseline 


assessments from month 1 to month 6 and from month 1 to month 12 and the baseline level 


of BCVA was included as a secondary outcome measure (see Table 17 for details of other 


secondary endpoints). 


 


The primary outcomes in the Iacono 2012 and Gharbiya 2010 trials were the mean changes 


in BCVA and these studies also report the proportion of patients gaining 15 letters or more 


and reductions in retinal thickness. 


 


Table 17 Primary and secondary outcomes of the RCTs 


Trial no. 
(acronym) 


Primary 
outcome(s) 
and 
measures 


Reliability/validity/ 
current use in 
clinical practice 


Secondary 
outcome(s) 
and measures 


Reliability/validity/ 
current use in 
clinical practice 


Novartis 
phase III 
trial


32-34,36
 


The difference 
between the 
average level 
of BCVA 
(letters) over 
all monthly 
post-baseline 
assessments 
from month 1 
to month 3 and 
the baseline 
level of BCVA 


The change in 
BCVA using an 
ETDRS chart is 
generally accepted 
as the gold 
standard for visual 
acuity 
measurements in 
clinical trials and is 
used in clinical 
practice.


85
 


 


 


 


The difference 
between the 
average level of 
BCVA (letters) 
over all monthly 
post-baseline 
assessments 
from month 1 to 
month 6 and the 
baseline level of 
BCVA 


 


The difference 
between the 
average level of 
BCVA (letters) 
over all monthly 
post-baseline 
assessments 
from month 1 to 
month 12 and 
the baseline 
level of BCVA 
and based on 
the time course 
of BCVA 
changes from 
baseline 


 


Proportion of 
patients with 
≥ 10 and ≥ 15 
letters gain or 
reaching 84 
letters, and ≥ 10 


As mentioned 
previously, the 
ETDRS chart is the 
gold standard 
measure for visual 
acuity in clinical 
practice.


85
 


 


A gain in BCVA of 
10 letters has been 
shown to be 
associated with 
clinically relevant 
improvements in in 
vision-related quality 
of life.


78
  


 


Change in CRT 
from baseline 
provides a measure 
of the direct effect of 
treatment on the 
CNV lesion. 


 


The NEI VFQ-25 is 
a validated tool that 
uses 25 questions 
to elicit information 
on general health, 
quality of vision and 
vision-related quality 
of life


37
 and has 


been used to 
demonstrate effects 
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Trial no. 
(acronym) 


Primary 
outcome(s) 
and 
measures 


Reliability/validity/ 
current use in 
clinical practice 


Secondary 
outcome(s) 
and measures 


Reliability/validity/ 
current use in 
clinical practice 


and ≥ 15 letters 
loss for each 
month between 
treatment 
groups 


 


The time course 
of CRT changes 
from baseline 


 


Proportion of 
patients with 
presence of 
active leakage 
over time up to 
month 12 


 


Proportion of 
patients treated 
with 
ranibizumab by 
visit and the 
number of 
ranibizumab re-
treatments from 
baseline to 
month 2, month 
5 and month 11 
in the 0.5 mg 
ranibizumab 
treatment 
groups 


 


Comparison of 
the safety and 
tolerability of 
each of the two 
regimens with 
0.5 mg 
ranibizumab vs 
vPDT and 
between the two 
regimens of 
0.5 mg 
ranibizumab at 
month 3, month 
6 and month 12 


 


Impact on 
HRQoL as 
assessed by 
NEI VFQ-25, 


of treatment in 
various ocular 
diseases


86-88
 


 


The impact on 
absenteeism from 
work and daily 
activity impairment 
attributable to ocular 
health status was 
assessed using the 
Work Productivity 
and Activity 
Impairment: General 
Health 
Questionnaire 
(WPAI-GH)


89
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Trial no. 
(acronym) 


Primary 
outcome(s) 
and 
measures 


Reliability/validity/ 
current use in 
clinical practice 


Secondary 
outcome(s) 
and measures 


Reliability/validity/ 
current use in 
clinical practice 


EQ-5D and 
WPAI-GH 
instruments 
(exploratory 
analyses) 


Iacono 
2012


46
 


Change from 
baseline in the 
mean BCVA at 
the 18-month 
examination 


 


Change from 
baseline in the 
proportion of 
eyes 
improving in 
BCVA by > 5 
and > 15 
letters at the 
18-month 
examination 


See explanation for 
phase III study 


Change in the 
mean CMT and 
mean CNV area 
over time 


 


Mean number of 
injections 
received over 18 
months 


Change from 
baseline in CMT 
and CNV area over 
time gives a 
measure of the 
effect of treatment 
on the CNV lesion 


Gharbiya 
2010


47
 


Change from 
baseline in 
BCVA and 
FCT at 6 
months 


See explanation for 
phase III study 


The proportions 
of eyes that 
gained ≥ 10 
letters or ≥ 15 
letters from 
baseline at 
6 months 


 


Proportion of 
eyes losing or 
gaining ≥ 10% in 
FCT at 
6 months 


 


Mean number of 
injections over 
6 months 


See explanation for 
phase III study 


 


 


 


 


 


Change in FCT is 
indicative of the 
effect of treatment 
on the CNV lesion  


 


Bandello et al., 2013;
33,34


 Ohno-Matsui et al., 2013;
36


 Novartis phase III study 12 month 
CSR;


32
  Iacono et al., 2012;


46
 Gharbiya et al., 2010


47
 


BCVA, best corrected visual acuity; CMT, central macular thickness; CNV, choroidal 
neovascularisation; CRT, central retinal thickness; EQ-5D, 5-dimension EuroQol 
questionnaire; ETDRS, Early Treatment of Diabetic Retinopathy Study; FCT, foveal centre 
thickness; HRQoL, health-related quality of life; NEI VFQ-25, 25-item National Eye Institute 
Visual Functioning Questionnaire; RCT, randomised controlled trial; WPAI-GH, Work 
Productivity and Activity Impairment: General Health Questionnaire 


 


Statistical analysis and definition of study groups 


6.3.6 State the primary hypothesis or hypotheses under consideration 


and the statistical analysis used for testing hypotheses. Also 
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provide details of the power of the study and a description of 


sample size calculation, including rationale and assumptions. 


Provide details of how the analysis took account of patients who 


withdrew (for example, a description of the intention-to-treat 


analysis undertaken, including censoring methods; whether a per-


protocol analysis was undertaken). The following table provides a 


suggested format for presenting the statistical analyses in the trials 


when there is more than one RCT. 


The statistical analyses used in the three RCTs are summarised in Table 18. 


 


The objective of the Novartis phase III trial was to demonstrate superior efficacy of 


ranibizumab 0.5 mg (either dosing regimen) compared with vPDT, based on the average 


change in BCVA from month 1 to month 3 over baseline.
32,33


 A power calculation determined 


that 275 patients were required to detect superior efficacy for either ranibizumab regimen, 


defined as a treatment difference of 8 letters, with 91% power. All efficacy analyses were 


based on the full analysis set consisting of all randomised patients who received at least one 


application of study treatment and had at least one post-baseline BCVA measurement. An 


intent-to-treat principle was employed and a modified last observation carried forward (LOCF) 


approach was used to impute missing data, For the primary endpoint, a stratified Cochran–


Mantel–Haenszel (CMH) test was used to compare the observed BCVA scores, and 


superiority was claimed according to the Hochberg principle if the one-sided p-value was less 


than or equal to 0.0005, or if both one-sided p-values were less than or equal to 0.001. For 


secondary endpoints, for continuous and ordered categorical variables, changes from 


baseline were compared between treatment arms using analysis of variance (ANOVA) 


models and/or stratified CMH/exact Fisher tests. The principal analysis was to be performed 


after 6 months and a further analysis was planned at a follow-up of 12 months. 


 


The objective of the Iacono 2012 trial was to compare the effects of intravitreal ranibizumab 


and intravitreal bevacizumab in the treatment of subfoveal CNV secondary to PM during an 


18-month follow-up.
46


 A power calculation determined that approximately 44 patients were 


required to detect a difference in the BCVA of 10 ETDRS letters with 90% power (2-sided; 5% 


significance level). The main analysis was done on an intent-to-treat basis, with a Student 


paired and unpaired t-test used for continuous variables, and the Fisher exact test used for 


categorical variables.  


 


The objective of the Gharbiya 2012 trial was to compare the efficacy and safety of intravitreal 


injection of ranibizumab versus bevacizumab in patients with CNV secondary to PM over 6 
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months.
47


 No power calculation was reported, and it was unclear if an intent-to-treat analysis 


was used. Changes in BCVA and foveal centre thickness (FCT) between baseline and month 


6 were analysed using a one-tailed, paired t-test and were the main outcome measures. 


To compare treatment efficacy between the ranibizumab- and the bevacizumab-treated eyes 


during the 6-month follow-up period, an ANOVA was performed for continuous variables. 


ANOVA was also used to determine any difference between the groups in numbers of 


injections delivered during the 6-month period. Any differences between groups in baseline 


characteristics were assessed using the X
2
 test for categorical variables and an ANCOVA for 


continuous variables. 
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Table 18 Summary of statistical analyses in RCTs 


Trial no. 
(acronym) 


Hypothesis 
objective 


Statistical analysis Sample size, 
power 
calculation  


Data 
management, 
patient 
withdrawals 


Novartis 
phase III 
trial


32,33
 


The primary 
objective was to 
demonstrate the 
superior 
efficacy of 0.5 
mg ranibizumab 
driven by 
stabilisation 
and/or by 
disease activity 
re-treatment 
criteria vs vPDT 
as assessed by 
the difference 
between the 
average level of 
BCVA, (letters) 
over all monthly 
post-baseline 
assessments 
from month 1 to 
month 3 and the 
baseline level of 
BCVA. 


For the primary 
endpoint, 
comparisons were 
performed using the 
stratified CMH test 
with the observed 
values as scores; 
according to the 
Hochberg procedure, 
superiority was to be 
claimed if the 
corresponding one-
sided p-value was 
≤ 0.001/2 ≤ 0.0005 
or if both one-sided 
p-values were 
≤ 0.001 


 


For secondary 
endpoints, for 
continuous and 
ordered categorical 
variables, changes 
from baseline were 
compared between 
treatment arms using 
ANOVA models 
and/or stratified 
CMH/exact Fisher 
tests 


With 110 patients 
in each of the 
ranibizumab 
groups and 55 
patients in the 
vPDT group, 
based on pair-
wise treatment 
group 
comparisons 
using CMH tests 
at multiple one-
sided 0.001 
(Hochberg 
procedure) 
assuming a 
treatment 
difference of 8 
letters between 
each of the 
ranibizumab 
groups and 
vPDT and 
SD = 10 letters, 
the power to 
reject at least 
one of the 
hypotheses that 
vPDT is superior 
to either of the 
ranibizumab 
regimens is 
≥ 91% 


For the full 
analysis set, the 
analysis followed 
a modified LOCF 
approach with 
the specification 
that missing 
values occurring 
timely between 
observed values 
were to be 
replaced by the 
mean of the last 
observation 
before and the 
first observation 
after the missing 
time-point. For 
the primary and 
key secondary 
endpoints, no 
data after month 
3 and month 6, 
respectively, 
were used for the 
mean imputation 
method 


 


In addition, in 
order to assess 
the impact of 
missing data, the 
following 
methods were 
used to replace 
missing data: 


 


1) LOCF 
approach 
(standard), where 
missing values 
were replaced by 
carrying forward 
the previous, 
non-missing 
post-baseline 
value. 


 


2) FOCB 
approach, where 
missing values 
were replaced by 
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Trial no. 
(acronym) 


Hypothesis 
objective 


Statistical analysis Sample size, 
power 
calculation  


Data 
management, 
patient 
withdrawals 


carrying back the 
first available 
non-missing 
post-baseline 
value (only 
considering data 
prior to the cut-off 
date, if 
applicable). 


Iacono 
2012


46
 


The aim of the 
study was to 
compare the 
effects of 
intravitreal 
ranibizumab 
and intravitreal 
bevacizumab in 
the treatment of 
subfoveal CNV 
secondary to 
PM during an 
18-month 
follow-up 


Statistical analyses 
were performed 
using Student’s 
paired and unpaired 
t-tests for continuous 
variables and the 
Fisher exact test for 
categorical variables 


The study was 
designed to 
detect a 
difference in the 
BCVA of 10 
letters with a SD 
of 10 letters 


 


Approximately 44 
patients (22 eyes 
in each arm per 
group) were 
required to 
detect this 
difference (90% 
power, two-sided 
with 5% 
significance 
level) 


Analysis was 
done on an 
intent-to-treat 
basis 


Gharbiya 
2010


47
 


The purpose of 
this study was 
to compare the 
efficacy and 
safety of 
intravitreal 
injection of 
ranibizumab 
versus 
bevacizumab in 
patients with 
CNV secondary 
to PM over 6 
months 


Changes in BCVA 
and FCT between 
baseline and month 
6 were analysed with 
a one-tailed, paired t-
test. 


 


Comparisons 
between treatment 
groups were 
analysed using 
ANOVA for 
continuous variables 
and the number of 
injections delivered  


Not reported Not reported 


Bandello et al., 2013;
33


 Novartis phase III study 12 month CSR;
32


 Iacono et al., 2012;
46


 
Gharbiya et al., 2010


47
 


ANOVA, analysis of variance; BCVA, best corrected visual acuity; CMH, Cochran–Mantel–
Haenszel; CNV, choroidal neovascularisation; ETDRS, Early Treatment Diabetic Retinopathy 
Study; FCT, foveal centre thickness; FOCB, first observation carried back; LOCF, last 
observation carried forward; PM, pathological myopia; RCT, randomised controlled trial; SD, 
standard deviation; vPDT, verteporfin photodynamic therapy 
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6.3.7 Provide details of any subgroup analyses that were undertaken and 


specify the rationale and whether they were pre-planned or post-


hoc. 


XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX 


XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX 


XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX 


XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX 


XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX 


 


No subgroup analyses were reported in the Iacono 2012 and Gharbiya 2010 studies. 


 


Participant flow  


6.3.8 Provide details of the numbers of patients who were eligible to 


enter the RCT(s), randomised, and allocated to each treatment. 


Provide details of, and the rationale for, patients who crossed over 


treatment groups and/or were lost to follow-up or withdrew from the 


RCT. This information should be presented as a CONSORT flow 


chart.  


Figure 9 presents a CONSORT flow chart for the Novartis phase III study.
32,34


 At 3 months, 


one patient had discontinued from the ranibizumab stabilisation group and no patients had 


discontinued from the other two groups. At 6 months a further two patients discontinued from 


the ranibizumab stabilisation group and no patients had discontinued from either of the other 


groups.
34


  No patients discontinued due to AEs.  
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Figure 9 CONsolidated Standards of Reporting Trials (CONSORT) flow chart for 
the Novartis phase III study 


 


Bandello et al., 2013;
34


 Novatis phase III study 12-month CSR
32


 
PDT, photodynamic therapy 
 


In the Iacono study
46


, overall, 55 subjects with subfoveal CNV secondary to PM were enrolled 


in the study, of whom 27 were randomly assigned to the intravitreal ranibizumab group and 28 


to the intravitreal bevacizumab group. However, after randomisation and before the 


administration of the first injection, four patients in the intravitreal ranibizumab group and 


three patients in the intravitreal bevacizumab group refused to participate in the study 


because they were unable to follow the strict study protocol. Finally, 23 subjects in the 


intravitreal ranibizumab group and 25 subjects in the intravitreal bevacizumab group were 


considered for the analysis. There is no indication that any patients discontinued during the 


study. 


 


In the Gharbiya study
47


, 32 eyes from 32 patients with CNV secondary to PM were 


consecutively enrolled. All patients completed follow-up at 6 months. 


6.4 Critical appraisal of relevant RCTs 


6.4.1 The validity of the results of an individual study will depend on the 


robustness of its overall design and execution, and its relevance to 
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the decision problem. Each study that meets the criteria for 


inclusion should therefore be critically appraised. Whenever 


possible, the criteria for assessing published studies should be 


used to assess the validity of unpublished and part-published 


studies. The critical appraisal will be validated by the ERG. The 


following are the minimum criteria for assessment of risk of bias in 


RCTs, but the list is not exhaustive.  


 Was the method used to generate random allocations adequate? 


 Was the allocation adequately concealed? 


 Were the groups similar at the outset of the study in terms of 


prognostic factors, for example, severity of disease? 


 Were the care providers, participants and outcome assessors blind to 


treatment allocation? If any of these people were not blinded, what 


might be the likely impact on the risk of bias (for each outcome)? 


 Were there any unexpected imbalances in drop-outs between groups? 


If so, were they explained or adjusted for? 


 Is there any evidence to suggest that the authors measured more 


outcomes than they reported? 


 Did the analysis include an intention-to-treat analysis? If so, was this 


appropriate and were appropriate methods used to account for 


missing data? 


6.4.2 Please provide as an appendix a complete quality assessment for 


each RCT. See section 10.3, appendix 3 for a suggested format. 


See Section 10.3, Appendix 3 for full details of quality assessment for each RCT. 


 


6.4.3 If there is more than one RCT, tabulate a summary of the 


responses applied to each of the critical appraisal criteria. A 


suggested format for the quality assessment results is shown 


below.  


Quality assessment of the three RCTs
32,46,47


 is described in Table 19. The Novartis phase III 


study used a robust design with appropriate randomisation and blinding, and data were 


analysed using an intent-to-treat approach. The Iacono 2012 study used appropriate 
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randomisation and an intent-to-treat analysis, but methods used to account for missing data 


are not described in the paper and it is unclear if patients or the treating investigator were 


blinded to treatment. In the Gharbiya 2010 study, no details are provided regarding how 


randomisation was performed and it is unclear whether patients or the treating investigator 


were blinded to treatment. In addition it is unclear if an intent-to-treat approach was used for 


analyses. 
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Table 19 Quality assessment results for RCTs 


Trial Novartis phase III 
trial


32,34
 


Iacono 2012
46


 Gharbiya 2010
47


 


Was randomisation 
carried out 
appropriately? 


Yes  Yes  Not clear 


Was the 
concealment of 
treatment allocation 
adequate? 


Yes  Yes  Not clear 


Were the groups 
similar at the outset 
of the study in 
terms of prognostic 
factors?  


Yes  Not clear  Not clear  


Were the care 
providers, 
participants and 
outcome assessors 
blind to treatment 
allocation? 


Yes  Assessors were 
blinded to treatment 
but it is unclear if 
patients and treating 
investigators were 
blinded 


No 


Were there any 
unexpected 
imbalances in drop-
outs between 
groups? 


No  No  No 


Is there any 
evidence to suggest 
that the authors 
measured more 
outcomes than they 
reported? 


Not clear  No  No  


Did the analysis 
include an 
intention-to-treat 
analysis? If so, was 
this appropriate and 
were appropriate 
methods used to 
account for missing 
data? 


Yes  


Yes 


Yes 


Not clear 


Not clear 


Not clear  


Bandello et al., 2013;
34


 Novartis phase III study 12 month CSR;
32


 Iacono et al., 2012;
46


 
Gharbiya et al., 2010


47 


RCT, randomised controlled trial 
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6.5 Results of the relevant RCTs 


6.5.1 Provide the results for all relevant outcome measure(s) pertinent to 


the decision problem. Data from intention-to-treat analyses should 


be presented whenever possible and a definition of the included 


patients provided. If patients have been excluded from the analysis, 


the rationale for this should be given. If there is more than one 


RCT, tabulate the responses. 


6.5.2 The information may be presented graphically to supplement text 


and tabulated data. If appropriate, please present graphs such as 


Kaplan–Meier plots. 


6.5.3 For each outcome for each included RCT, the following information 


should be provided.  


 The unit of measurement. 


 The size of the effect; for dichotomous outcomes, the results ideally 


should be expressed as both relative risks (or odds ratios) and risk (or 


rate) differences. For time-to-event analysis, the hazard ratio is an 


equivalent statistic. Both absolute and relative data should be 


presented. 


 A 95% confidence interval. 


 Number of participants in each group included in each analysis and 


whether the analysis was by ‘intention to treat’. State the results in 


absolute numbers when feasible. 


 When interim RCT data are quoted, this should be clearly stated, 


along with the point at which data were taken and the time remaining 


until completion of that RCT. Analytical adjustments should be 


described to cater for the interim nature of the data.  


 Other relevant data that may assist in interpretation of the results may 


be included, such as adherence to medication and/or study protocol. 


 Discuss and justify definitions of any clinically important differences.  


 Report any other analyses performed, including subgroup analysis and 


adjusted analyses, indicating those pre-specified and those 


exploratory.  
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Overview of efficacy 


The Novartis phase III trial demonstrates that ranibizumab, administered according to disease 


activity or disease stabilisation criteria, significantly improves BCVA and provides greater 


reductions in CRT compared with vPDT, the only licensed treatment for CNV secondary to 


PM (Table 20).
32-34


 At 3 months, patients achieved clinically meaningful gains in BCVA (10 


letters) with ranibizumab whereas vPDT achieved only stabilisation of BCVA. XXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 


The majority of gains in BCVA over baseline were achieved rapidly, in the first three months; 


however there continued to be small improvements in the ranibizumab groups at months 6 


and 12. Gains in BCVA were accompanied by improvements in vision-related functioning, as 


assessed using the NEI VFQ-25.
35,36


 Similar improvements in all BCVA outcomes measures 


were observed with both ranibizumab dosing regimens, but were achieved with fewer 


injections when retreatment was given according to the disease activity criteria rather than the 


disease stabilisation criteria. 


 


Results from the two small RCTs provide additional evidence for the efficacy of ranibizumab 


with retreatment administered according to the presence of disease activity and report results 


for a follow-up of 6 or 18 months.
46,47
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Table 20 Summary of efficacy results from the Novartis phase III trial 


 Months 0−3 Months 0−6 Months 0−12 


 Ranibizumab 
disease activity, 
n = 116 


Ranibizumab 
disease 
stabilisation, 
n = 105 


vPDT, 


n = 55 


Ranibizumab 
disease 
activity, 
n = 116 


Ranibizumab 
disease 
stabilisation, 
n = 105 


Ranibizumab 
disease 
activity, 
n = 116 


Ranibizumab 
disease 
stabilisation, 
n = 105 


Mean average change 
in BCVA (letters) from 
baseline, mean (SD) 


10.6 (7.26)*** 10.5 (8.16)*** 2.2 (9.47) 11.7 (8.24) 11.9 (8.81) 12.5 (8.83) 12.8 (9.48) 


Change in BCVA 
(letters) from baseline, 
mean (SD) 


12.5 (8.81) 12.1 (10.18) 1.4 (12.21) 12.7 (11.01) 13.7 (10.16) 14.4 (10.20) 13.8 (11.42) 


Gain of ≥ 10 letters, 
n (%) 


76 (65.5)*** 65 (61.9)*** 15 (27.3) 75 (64.7) 75 (71.4) 80 (69.0) 73 (69.5) 


Gain  ≥ 10 letters 
(versus vPDT), OR 
(95% CI) 


5.07 (2.50–10.27) 4.33 (2.13–8.83) NA – – – – 


Gain  ≥ 10 letters 
(versus vPDT), RR 
(95% CI) 


2.40 (1.53–3.77) 2.27 (1.44–3.58) NA – – – – 


Gain of ≥ 15 letters, 
n (%) 


50 (43.1)** 40 (38.1)** 8 (14.5) 52 (44.8) 49 (46.7) 60 (51.7) 56 (53.3) 


Gain  ≥ 15 letters 
(versus vPDT), OR 
(95% CI) 


4.45 (1.93–10.26) 3.62 (1.55–8.43) NA – – – – 


Gain  ≥ 15 letters 
(versus vPDT), RR 
(95% CI) 


2.96 (1.51–5.81) 2.62 (1.32–5.20) NA – – – – 


Change from baseline 
in CRT (μm), mean 
(SD) 


-77.6 (102.25) -61.0 (67.46) -12.0 
(65.84) 


-74.8 (97.05) -66.1 (73.63) -71.3 (100.91) -66.6 (82.63) 
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No. of injections, 
mean (SD) 


1.8 (0.8) 2.5 (0.6) 0 (0.0) 2.5 (1.6) 3.5 (1.5) 3.5 (2.9) 4.6 (2.6) 


Change from baseline 
in NEI VFQ-25 
composite score, 
mean (SD) 


4.3 (10.09)* 5.3 (13.96)* 0.3 (12.63) 5.1 (14.38) 6.3 (13.98) 5.1 (15.83) 6.6 (15.66) 


Bandello et al., 2013;
33,34


 Ohno-Matsui et al., 2013;
35,36


 Novartis phase III study 12 month CSR
32


 
BCVA, best corrected visual acuity; CI, confidence interval; NEI VFQ-25, 25-item National Eye Institute Visual Functioning Questionnaire; OR, odds ratio; RR, 
risk ratio; SD, standard deviation; vPDT, verteporfin photodynamic therapy 
*p < 0.05, **p < 0.01; ***p < 0.001 vs vPDT 
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Novartis phase III trial 


As described in section 6.3.2, this trial consisted of a 3-month double-blind phase during 


which patients received ranibizumab (with retreatment according to disease activity or 


disease stabilisation criteria) or vPDT, and from month 3 patients in the vPDT group were 


eligible to receive ranibizumab 0.5 mg according to disease activity criteria (in addition to or 


instead of retreatment with vPDT); the decision to treat with ranibizumab was at the 


physician’s discretion. During months 3−11, 38 out of the 53 patients who received vPDT at 


baseline received treatment with ranibizumab.  This treatment group is therefore referred to 


as the vPDT/ranibizumab group from month 4 onwards and results for this group should be 


interpreted with caution. 


 


Gains in BCVA with ranibizumab were significantly greater than those achieved with 


vPDT over the double-blind treatment phase 


 


The Novartis phase III study met its primary endpoint demonstrating a superior mean average 


change in BCVA from baseline to month 3 for both ranibizumab groups compared with vPDT. 


The mean (SD, SE) average gains in BCVA for this period were 10.6 (7.3, 0.67) letters in the 


ranibizumab disease activity group and 10.5 (8.2, 0.80) letters in the ranibizumab disease 


stabilisation group compared to 2.2 (9.5, 1.28) letters in the vPDT group, a difference that was 


highly statistically significant (p < 0.00001, i.e. below multiplicity adjusted critical values, for 


both comparisons, Figure 10). The mean (± SD) changes in BCVA from baseline at 3 months 


were 12.5 (8.8, 0.82) (ranibizumab disease activity), 12.1 (10.2, 0.99) (ranibizumab disease 


stabilisation) and 1.4 (12.2, 1.65) (vPDT). 
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Figure 10 Mean (± SE) average change in BCVA from baseline to months 3, 6 and 
12 during treatment with ranibizumab or vPDT 


 


 
Bandello et al 2013


33,34
 and Novartis phase III study 12 month CSR


32
 


BCVA, best corrected visual acuity; SD, standard deviation; vPDT, verteporfin photodynamic 
therapy 
***p < 0.001 vs vPDT 
 
 
Gains in BCVA achieved with ranibizumab at 3 months were sustained at 6 and 12 


months and there was no significant difference between the two ranibizumab regimens 


 


Gains in BCVA over baseline achieved over the first 3 months were sustained in both 


ranibizumab groups at months 6 and 12. The mean (± SD) average gain from baseline in 


BCVA over 6 months was 11.7 ± 8.2 letters for the ranibizumab disease activity group and 


11.9 ± 8.8 letters for the ranibizumab disease stabilisation group (Figure 10). From baseline to 


12 months, the mean average gain in BCVA was 12.5 ± 8.8 letters for the ranibizumab 


disease activity group and 12.8 ± 9.5 letters for the ranibizumab disease stabilisation group 


(Figure 10). There was no significant difference between ranibizumab groups in gain in BCVA 


over 6 months in a non-inferiority comparison (p < 0.00001, i.e. below multiplicity adjusted 


critical values). Mean (± SD) changes from baseline at 6 months were 12.7 ± 11.0 letters 


(ranibizumab disease activity), 13.7 ± 10.2 letters (ranibizumab disease stabilisation), and, 


14.4 ± 10.2 and 13.8 ± 11.4, respectively, at 12 months.  


 


Improvements in BCVA from baseline achieved with ranibizumab were evident from 


month 1 


 


In both of the ranibizumab groups, gains in BCVA over baseline were observed at month 1 


and further gains were seen over months 2 and 3. Thereafter the gain in BCVA was sustained 


in both groups (Figure 11). In the vPDT group, BCVA remained stable over months 1 to 3 and 


improved thereafter when patients were able to receive ranibizumab. However gains in BCVA 


over baseline in the vPDT/ranibizumab group remained lower than in the ranibizumab groups 


throughout the study. 
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Figure 11 Mean (± SE) change in BCVA over time during treatment with 
ranibizumab or vPDT/ranibizumab 


 


 
  
Bandello et al 2013;


33
 Novartis phase III trial CSR


32
 


BCVA, best-corrected visual acuity; SE, standard error; vPDT, verteporfin photodynamic 
therapy. 
From month 3 to 11, the investigators had the option to treat the disease activity of patients 
randomised to vPDT with 0.5 mg ranibizumab, vPDT, or a combination of 0.5 mg ranibizumab 
and vPDT. 
 


XXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXXX 


XXXXXXXXXXXX XXXXXXXXXX 


 


XXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXX XXXXXXXXXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXX(Table 21). XXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXX 


C XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXX  
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Table 21 Mean gain in BCVA from baseline to month 3 according to baseline 


demographics and disease characteristics 


Subgroup 
category  


Ranibizumab 
disease activity 


(N = 116) 


Ranibizumab disease 
stabilisation 


(N = 105) 


vPDT 


(N = 55) 


n Mean letters 
gained (SD) 


n Mean letters 
gained (SD) 


n Mean letters 
gained (SD) 


Age category 
(years) 


      


< 45 XX XX XX XX XX XX 


45–< 55 XX XX XX XX XX XX 


55–< 65 XX XX XX XX XX XX 


≥ 65 XX XX XX XX XX XX 


Sex  XX XX XX XX XX XX 


Male XX XX XX XX XX XX 


Female XX XX XX XX XX XX 


Race XX XX XX XX XX XX 


Caucasian XX XX XX XX XX XX 


Asian XX XX XX XX XX XX 


Baseline axial 
length 


XX XX XX XX XX XX 


< 28 mm XX XX XX XX XX XX 


28–< 30 mm XX XX XX XX XX XX 


≥ 30 mm XX XX XX XX XX XX 


Location of CNV 
subtype 


XX XX XX XX XX XX 


Subfoveal XX XX XX XX XX XX 


Juxtafoveal XX XX XX XX XX XX 


Extrafoveal XX XX XX XX XX XX 


Baseline BCVA       


< 45 XX XX XX XX XX XX 


45–< 60 XX XX XX XX XX XX 


60–< 73 XX XX XX XX XX XX 


≥ 73 XX XX XX XX XX XX 


Novartis phase III trial 12-month CSR
32


 
BCVA, best-corrected visual acuity; CNV, choroidal neovascularisation; SD, standard 
deviation; vPDT, verteporfin photodynamic therapy 
*p < 0.05; ***p < 0.001 vs vPDT 


 


Greater proportions of patients gained ≥ 10 and ≥ 15 letters at 3 months with 


ranibizumab compared with vPDT 


 


Approximately twofold more ranibizumab-treated patients gained at least 10 letters from 


baseline at month 3 compared with the vPDT group: ranibizumab disease activity, 65.5%; 


ranibizumab disease stabilisation, 61.9%; vPDT, 27.3% (Table 22). The difference in the 


proportion of patients gaining at least 10 letters was statistically significant for both 


ranibizumab groups compared with vPDT at 3 months (p < 0.00001 both comparisons, 
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Fisher’s exact test, unstratified and CMH test, stratified) and the proportion of patients with 


this improvement in BCVA from baseline was sustained at 6 and 12 months for the two 


ranibizumab groups:  ranibizumab disease activity, 64.7% (6 months) and 69.0% (12 months); 


ranibizumab disease stabilisation, 71.4% (6 months) and 69.5% (12 months). 


 


The proportion of patients who gained at least 15 letters from baseline at month 3 was 


approximately threefold higher for both ranibizumab groups compared with the vPDT group: 


ranibizumab disease activity, 43.1%, p = 0.00002 (Fisher’s exact test, unstratified) and 


p = 0.00001 (CMH test, stratified) versus vPDT; ranibizumab disease stabilisation, 38.1%,  


p = 0.00205 (Fisher’s exact test, unstratified) and p = 0.00146 (CMH test, stratified) versus 


vPDT; vPDT, 14.5%.  Almost half of patients in both ranibizumab groups gained at least 15 


letters from baseline at 6 months (ranibizumab disease activity, 44.8%; ranibizumab disease 


stabilisation, 46.7%), and over half of patients had gained at least 15 letters at 12 months 


(ranibizumab disease activity, 51.7%; ranibizumab disease stabilisation, 53.3%. 


 


Table 22 Proportion of patients gaining ≥ 10 or ≥ 15 letters from baseline at 3, 6 
and 12 months during treatment with ranibizumab or vPDT 


 Ranibizumab 
disease activity, 
n = 116 


Ranibizumab 
disease 
stabilisation, 
n = 105 


vPDT, 
n = 55 


Patients gaining ≥ 10 letters, n (%) 


At 3 months 


    OR (95% CI), versus vPDT 


    RR (95% CI), versus vPDT 


76 (65.5)*** 


    5.07 (2.50–10.27) 


    2.40 (1.53–3.77) 


65 (61.9)*** 


    4.33 (2.13–8.83) 


    2.27 (1.44–3.58) 


15 (27.3) 


    NA 


    NA 


At 6 months 75 (64.7%) 75 (71.4%) _ 


At 12 months 80 (69.0) 73 (69.5) _ 


Patients gaining ≥ 15 letters, n (%) 


At 3 months 


    OR (95% CI), versus vPDT 


    RR (95% CI), versus vPDT 


50 (43.1)*** 


    4.45 (1.93–10.26) 


    2.96 (1.51–5.81) 


40 (38.1)* 


    3.62 (1.55–8.43) 


    2.62 (1.32–5.20) 


8 (14.5) 


    NA 


    NA 


At 6 months 52 (44.8%) 49 (46.7%) _ 


At 12 months 60 (51.7) 56 (53.3) _ 


Bandello et al., 2013;
34


 Novartis phase III study 12 month CSR
32


 
CI, confidence interval; NA, not applicable; OR, odds ratio; RR, risk ratio; vPDT, verteporfin 
photodynamic therapy 
*p < 0.05; ***p < 0.001 vs vPDT 


 


Ranibizumab provided rapid and sustained reductions in central retinal thickness 


 


At baseline mean CRT was 349 to 373 μm across the three treatment groups. In both 


ranibizumab groups, a greater mean decrease in CRT from baseline was evident at month 1 


compared with the vPDT group, and at 3 months the mean decrease in CRT was five- to 


sixfold greater in the ranibizumab groups compared with the vPDT group (mean change ± SE 







 


Ranibizumab for CNV secondary to PMPage 89 of 318 


in CRT from baseline to month 3: ranibizumab disease activity, −77.6 ± 9.75 μm; ranibizumab 


disease stabilisation, −61.0 ± 6.68 μm; vPDT, −12.0 ± 8.96 μm) ( 


 


Figure 12). Reductions in CRT achieved with ranibizumab at 3 months were sustained at 6 


and 12 months, and throughout the study reductions in CRT were greater with the 


ranibizumab disease activity regimen compared with the disease stabilisation regimen. From 


month 3 onwards greater reductions in CRT from baseline were observed in the 


vPDT/ranibizumab group compared with months 1 to 3 as patients were allowed to receive 


ranibizumab. 


 
Figure 12 Mean (± SE) change from baseline in central retinal thickness over time 


during treatment with ranibizumab or vPDT/ranibizumab 


 
Novartis phase III study 12 month CSR


32
  


CRT, central retinal thickness; SE, standard error; vPDT, verteporfin photodynamic therapy. 
From month 3 to 11, the investigators had the option to treat the disease activity of patients 
randomised to vPDT with 0.5 mg ranibizumab, vPDT, or a combination of 0.5 mg ranibizumab 
and vPDT. 


 
Similar trends were observed in central foveal thickness (CFT). Mean (± SD) changes from 


baseline in CFT were −74.3 ± 105.08 μm (disease activity) and −62.6 ± 82.94 μm (disease 


stabilisation) for the two ranibizumab groups compared with −18.6 ± 83.52  for the vPDT 


group at month 3, −79.8 ± 111.47 μm, −68.2 ± 88.51 μm and −57.0 ± 91.79 μm, respectively, 


at month 6, and −75.1 μm ± 106.92, −68.4 μm ± 100.59 and −62.6 μm ± 99.23, respectively, 


at month 12. 


 


Improvements in BCVA were achieved with fewer ranibizumab injections when therapy 


was given according to disease activity criteria 
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The mean (± SD) number of ranibizumab injections received over the first 3 months was 


slightly lower for patients treated according to disease activity compared to those treated 


according to disease stabilisation: 1.8 ± 0.8 versus 2.5 ± 0.6. This difference was also evident 


over months 1 to 6: 2.5 ± 1.6 versus 3.5 ± 1.5, and months 1 to 12: 3.5 ± 2.9 versus 4.6 ± 2.6. 


Over the first 3 months, 47% of the disease activity group received only one injection 


compared with 4% of the disease stabilisation group. Over the first 6 months, 59% of the 


disease activity group received 2 or fewer injections compared with 34% of the disease 


stabilisation group. Over the 12 month period, the proportion of patients receiving 4 or fewer 


injections was 72% in the disease activity group and 59% in the group treated with 


ranibizumab according to disease stabilisation. 


 


Ranibizumab achieved superior improvements in visual functioning compared with 


vPDT 


 


The NEI VFQ-25 is a validated tool which uses 25 questions to elicit information on general 


health, quality of vision and vision-related quality of life.
37


 The NEI VFQ-25 provides a 


composite score, consisting of 11 vision-related constructs (general vision, ocular pain, near 


activities, distance activities, social function, mental health, role difficulties, dependency, 


driving, colour vision and peripheral vision) and a general health rating; scores can be 


determined for each subscale.
37


 Higher scores represent better functioning on a 0 to 100 


scale for the composite and each subscale.
 
An analysis of AMD trial data suggests that a 


four- to six-point improvement in mean composite NEI VFQ-25 scores represents a clinically 


meaningful change corresponding to a gain in BCVA of at least 15 letters.
38


 


 


In the phase III study, the NEI VFQ-25 was administered at baseline and months 3, 6 and 


12.
35,36


 At month 3, the improvement in mean composite score from baseline was significantly 


greater in both ranibizumab groups (4.3 points in the disease activity group and 5.3 points in 


the stabilisation group) compared with vPDT (0.3 points, p < 0.05) and the improvement from 


baseline for these two groups was maintained at 6 and 12 months (Table 23–Table 25). A 


4−6 point improvement in mean composite NEI VFQ-25 scores is considered to represent a 


clinically meaningful change corresponding to at least a 15-letter change in BCVA ;
38


 hence 


the improvements achieved with ranibizumab can be considered to be clinically meaningful. 


Statistically significant improvements from baseline compared with vPDT were also reported 


for both ranibizumab groups at 3 months for general vision, near activities (disease 


stabilisation group only), mental health and dependency (p < 0.05). 


 


Effects on HRQoL were also assessed with the EQ-5D. Patients rated health status on a 


visual analogue scale where 100 represents best possible health and 0 represents worst 


possible health. Baseline scores ranged from 70.4 to 76.3 across the three treatment groups. 
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At 3, 6 and 12 months similar small improvements were seen in all three The change from 


baseline at 3, 6 and 12 months, respectively, was 2.3, 2.9 and 4.1 points for the ranibizumab 


disease activity group; 4.2, 4.1 and 5.7 for the ranibizumab disease stabilisation group and 


2.1, 3.4 and 2.1 points for the vPDT group. The similar changes in EQ-5D scores between 


treatment groups were not unexpected as the EQ-5D is recognised as being insensitive to 


changes in vision and visual functioning.
90,91


 Thus, the NEI VFQ-25 results provide a more 


accurate reflection of the treatments’ effect on HRQoL. 


 
Table 23 Mean (± SD) change from baseline in vision-related quality of life as 


assessed using the NEI VFQ-25 during treatment with ranibizumab or 
vPDT, month 0−3 


NEI VFQ-25 score Ranibizumab 
disease activity (n = 
116)  


Ranibizumab 
disease stabilisation 
(n = 105) 


vPDT (n = 55) 


Composite 4.3 (10.09)* 5.3 (13.96)* 0.3 (12.63) 


General health 1.9 (19.80) 4.6 (21.74) –0.6 (20.52) 


General vision 7.3 (16.74)* 8.6 (18.64)* –1.4 (19.48) 


Ocular pain 3.4 (16.98) –1.3 (19.52) 2.6 (15.15) 


Near activities 5.3 (15.40) 11.5 (21.64)* 0.9 (15.48) 


Mental health 4.9 (17.28)* 7.4 (20.80)* –1.8 (20.51) 


Dependency 3.1 (18.87)* 3.7 (21.10)* –4.7 (19.39) 


Distance activities 4.5 (16.55) 6.9 (17.16) 1.0 (19.63) 


Driving –0.2 (12.89) 14.1 (26.43) 2.6 (27.82) 


Social functioning 4.7 (15.66) 4.8 (18.12) 1.1 (15.91) 


Roles difficulties 6.5 (20.95) 4.5 (25.86) 4.5 (23.36) 


Colour vision 1.1 (13.98) 0.0 (14.26) 1.1 (20.85) 


Peripheral vision 3.0 (21.03) 4.0 (18.53) 0.6 (19.28) 


Ohno-Matsui et al., 2013;
35,36


 Novartis phase III study 12 month CSR
32


 
NEI VFQ-25, 25-item National Eye Institute Visual Functioning Questionnaire; vPDT, 
verteporfin photodynamic therapy 
All data are mean (SD); *p < 0.05 vs vPDT 
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Table 24 Mean (± SD) change from baseline in vision-related quality of life as 
assessed using the NEI VFQ-25 during treatment with ranibizumab or 
vPDT/ranibizumab, months 0−6 


NEI VFQ-25 score Ranibizumab 
disease activity (n = 
116)  


Ranibizumab 
disease stabilisation 
(n = 105) 


vPDT/ranibizumab 
(n = 55) 


Composite 5.1 (14.38) 6.3 (13.98) 2.3 (13.86) 


General health 0.8 (21.52) 2.3 (23.70) –2.7 (25.66) 


General vision 8.3 (19.76) 12.7 (19.22) 4.7 (20.52) 


Ocular pain 4.7 (20.66) –0.1 (16.68) 4.8 (17.00) 


Near activities 6.5 (20.57) 10.0 (21.64) 4.8 (18.12) 


Mental health 8.9 (21.33) 10.3 (22.71) 1.3 (21.09) 


Dependency 2.8 (22.39) 5.6 (25.95) –5.9 (20.99) 


Distance activities 3.5 (19.34) 6.0 (18.72) 3.2 (22.49) 


Driving –3.0 (23.14) 14.5 (26.94) 6.0 (17.91) 


Social functioning 2.4 (20.27) 6.0 (17.78) 3.7 (17.66) 


Roles difficulties 9.6 (24.49) 8.4 (26.31) 4.3 (22.31) 


Colour vision 0.8 (14.41) –0.3 (15.48) 0.5 (19.15) 


Peripheral vision 3.7 (23.17) 2.8 (22.24) 1.6 (22.61) 


Ohno-Matsui et al., 2013;
35,36


 Novartis phase III study 12 month CSR
32


 
NEI VFQ-25, 25-item National Eye Institute Visual Functioning Questionnaire; vPDT, 
verteporfin photodynamic therapy 
All data are mean (SD) 


 
Table 25 Mean (± SD) change from baseline in vision-related quality of life as 


assessed using the NEI VFQ-25 during treatment with ranibizumab or 
vPDT, months 0−12 


NEI VFQ-25 score Ranibizumab 
disease activity (n = 
116)  


Ranibizumab 
disease stabilisation 
(n = 105) 


vPDT/ranibizumab  
(n = 55) 


Composite 5.1 (15.83) 6.6 (15.66) 4.9 (11.91) 


General health 2.9 (22.32) 2.6 (25.30) 1.1 (23.86) 


General vision 9.8 (19.47) 13.2 (18.91) 7.7 (21.08) 


Ocular pain 4.7 (19.97) –1.3 (19.70) 2.7 (16.68) 


Near activities 5.6 (22.49) 12.1 (24.82) 6.4 (18.73) 


Mental health 8.9 (21.36) 9.0 (24.23) 4.0 (18.54) 


Dependency 4.0 (25.01) 6.3 (23.86) 1.8 (14.94) 


Distance activities 5.3 (21.58) 6.0 (20.05) 6.5 (22.55) 


Driving –1.3 (23.22) 14.1 (29.31) 8.9 (17.89) 


Social functioning 3.3 (19.22) 7.0 (18.56) 4.8 (17.40) 


Roles difficulties 9.8 (26.61) 6.8 (28.80) 9.8 (22.41) 


Colour vision 0.0 (19.19) 1.4 (14.94) 4.8 (16.18) 


Peripheral vision 2.1 (24.24) 6.0 (20.76) 1.6 (19.29) 


Ohno-Matsui et al., 2013;
35,36


 Novartis phase III study 12 month CSR
32


 
NEI VFQ-25, 25-item National Eye Institute Visual Functioning Questionnaire; vPDT, 
verteporfin photodynamic therapy 
All data are mean (SD) 
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Effects on absenteeism and loss of productivity due to health impairment were assessed 


using the WPAI-GH.
89


 Scores are presented as a percentage of overall work impairment and 


high scores reflect greater impairment and less productivity. Mean (± SD) reductions from 


baseline in WPAI-GH Total score of 22.0 ± 55.0 (disease activity) and 21.9 ± 75.2 (disease 


stabilisation) were observed at 3 months in the ranibizumab groups compared with a mean 


reduction of 10.2 ± 59.9 in the vPDT group. These corresponded to percentage reductions of 


27.6%, 29.4% and 13.4%, respectively.
32


 A 20% reduction in work productivity impairment 


can be interpreted as equivalent to the productivity lost by many patients with health 


problems, thereby suggesting productivity may have been regained for both ranibizumab 


treated groups. 


 


Small RCTs comparing ranibizumab versus bevacizumab 


The Iacono 2012
46


 and Gharbiya 2010
47


 studies provide further evidence for the efficacy of 


ranibizumab based on 18 months of follow-up of 27 patients and 6 months of follow-up of 16 


patients, respectively. In both studies, patients received an initial injection and were then 


retreated as needed (based on monthly examinations) if the presence of persistent leakage 


was detected on FA or if intraretinal or subretinal fluid was detected on OCT, or a new 


haemorrhage was detected (Iacono 2012 only). These criteria correspond to the retreatment 


criteria used for the ranibizumab disease activity group in the Novartis phase III trial. Both 


studies report the effects of ranibizumab on BCVA and CRT (Table 26). 


  







 


Ranibizumab for CNV secondary to PMPage 94 of 318 


Table 26 Comparison of efficacy results for ranibizumab administered according 
to disease activity criteria from the Novartis phase III trial and two small 
RCTs 


 Novartis phase III trial
32-34


 


n = 116 


Gharbiya 2010
47


 


 n = 16 


Iacono 2012
46


 


n = 23 


Follow-up 
duration, months 


6 12 6 18 


Mean (± SD) 
change from 
baseline in 
BCVA, letters 


12.7 ± 11.0 14.4 ± 10.2 17.31 ± 11.10 9 (NR)  


Patients gaining 
≥ 10 letters, 
n (%) 


75 (64.7) 80 (69.0) 12 (75) NR 


Patients gaining 
≥ 15 letters, 
n (%) 


52 (44.8) 60 (51.7) 9 (56.2) 7 (30.4) 


Mean (± SD) 
change from 
baseline in 
CRT, µm 


−74.8 ± 97.05 −71.3 ± 100.91 −45 (NR) NR 


Mean (± SD) 
number of 
ranibizumab 
injections  


2.5 ± 1.6 3.5 ± 2.9 2.81 ± 1.17 2.56 ± 1.61 


Bandello et al., 2013;
33,34


 Novartis phase III study 12-month CSR;
32


 
 
Iacono et al;, 2012;


46
 
 


Gharbiya et al., 2010
47


 
BCVA, best corrected visual acuity; CRT, central retinal thickness; NR, not reported; RCT, 
randomised controlled trial; SD, standard deviation 


 


Improvements in BCVA achieved with ranibizumab in a small RCT were in agreement 


with those reported for the Novartis phase III study 


 


In the Gharbiya 2010 study,
47


 12 (75%) patients on ranibizumab achieved an improvement of 


at least 10 letters and 9 (56.2%) patients gained at least 15 letters at 6 months. This 


compares to 64.7% and 44.8%, respectively, for the ranibizumab disease activity regimen of 


the Novartis phase III study.
32


 The mean (± SD) gain in BCVA at 6 months in the ranibizumab 


group of the Gharbiya 2010 study was 17.31 ± 11.10 letters.
47


 (The greater improvement in 


BCVA in this study compared with the Novartis phase III study could be due to the lower 


BCVA at baseline in the Gharbiya 2010 study (Gharbiya 2010, 26 letters; Novartis phase III 


study, approximately 55 letters). 


 


In both the Gharbiya 2010 and Novartis phase III studies, ranibizumab treatment resulted in a 


reduction in CRT at 6 months. This was greater in the Novartis phase III trial (74.8 µm and 


66.1 µm in the disease activity and stabilisation groups, respectively) than in the Gharbiya 


2010 trial (45 µm) and may reflect the fact that the mean (± SD) baseline CRT was lower in 


the latter study (251 ± 64.8 µm compared to 373 µm and 349 μm in the two ranibizumab 


groups, respectively, in the Novartis phase III trial).
32,47
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The mean number of ranibizumab injections was similar in the Novartis phase III and 


Gharbiya 2010 trials. At 6 months, patients had received a mean (± SD) of 2.81 ± 1.17 


injections in the Gharbiya 2010 trial compared to 2.5 injections in the ranibizumab disease 


activity group in the Novartis phase III trial.
34,47


 


 


Results from a second small RCT indicate that improvements in BCVA with 


ranibizumab are sustained during therapy for up to 18 months  


 


In the Iacono 2012
46


 study, a statistically significant improvement in BCVA from baseline was 


observed at 1 month with ranibizumab (p = 0.007) and was then sustained, giving an overall 


mean improvement in BCVA from baseline of 9 letters at 18 months; 30% of eyes achieved a 


BCVA gain of at least 15 letters and 65% gained at least 5 letters from baseline at 18 months. 


The gain in BCVA is less than that reported for the Novartis Phase III study at 12 months or 


the Gharbiya 2010 study at 6 months which could be due to the higher mean BCVA at 


baseline in this study (70 letters compared to 55 letters in the Novartis phase III study). The 


gain in BCVA was achieved with a mean (± SD) of 2.56 ± 1.61 injections over the 18 months. 


 


The ranibizumab group showed a statistically significant (p = 0.002) reduction in the mean 


(± SD) CRT from baseline (257 ± 96 μm) at 1 month (192 ± 98 μm). The mean CRT reduction 


was consistently maintained over the subsequent follow-up period.
46


 


 


6.6 Meta-analysis  


When more than one study is available and the methodology is comparable, a meta-


analysis should be undertaken. This section should be read in conjunction with 


NICE’s ‘Guide to the methods of technology appraisal’, sections 5.3.9 to 5.3.12.  


6.6.1 The following steps should be used as a minimum when presenting 


a meta-analysis. 


 Perform a statistical assessment of heterogeneity. If the visual 


presentation and/or the statistical test indicate that the RCT results are 


heterogeneous, try to provide an explanation for the heterogeneity.  


 Statistically combine (pool) the results for both relative risk reduction 


and absolute risk reduction using both the fixed effects and random 


effects models (giving four combinations in all).  


 Provide an adequate description of the methods of statistical 


combination and justify their choice. 
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 Undertake sensitivity analysis when appropriate.  


 Tabulate and/or graphically display the individual and combined 


results (such as through the use of forest plots). 


A meta-analysis was not performed. 


 


6.6.2 If a meta-analysis is not considered appropriate, a rationale should 


be given and a qualitative overview provided. The overview should 


summarise the overall results of the individual studies with 


reference to their critical appraisal.  


The systematic review identified only one RCT comparing the treatments of interest. 


 


6.6.3 If any of the relevant RCTs listed in response to section 6.2.4 


(Complete list of relevant RCTs) are excluded from the meta-


analysis, the reasons for doing so should be explained. The impact 


that each exclusion has on the overall meta-analysis should be 


explored.  


A meta-analysis was not performed. 
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6.7 Indirect and mixed treatment comparisons  


Data from head–to–head RCTs should be presented in the reference-case analysis, 


if available. If data from head–to–head RCTs are not available, indirect treatment 


comparison methods should be used. This section should be read in conjunction with 


NICE’s ‘Guide to the methods of technology appraisal’, sections 5.3.13 to 5.3.22. 


6.7.1 Describe the strategies used to retrieve relevant clinical data on the 


comparators and common references both from the published 


literature and from unpublished data. The methods used should be 


justified with reference to the decision problem. Sufficient detail 


should be provided to enable the methods to be reproduced, and 


the rationale for any inclusion and exclusion criteria used should be 


provided. Exact details of the search strategy used should be 


provided in section 10.4, appendix 4. 


vPDT was the comparator used in the model. Head-to-head data for ranibizumab compared 


with vPDT were available from the Novartis phase III trial for months 1 to 3.
33


  There are no 


head-to-head data available for ranibizumab compared with vPDT beyond 3 months. 


However, the systematic searches described in sections 6.1 and 6.2 identified one additional 


RCT that provided data for vPDT beyond 3 months, the Verteforfin in Photodynamic Therapy 


(VIP) trial.
25


  Data from the VIP trial were used in the economic model for vPDT for cycles 2−4 


(see section 7.3.2). An overview of the VIP trial is provided in Table 27. No indirect 


comparisons were performed. 
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Table 27 Details of the VIP 2001 trial 


Trial no. 
(acronym) 


Intervention Comparator Population Primary study 
ref. 


VIP 2001
26


 vPDT
a
  Placebo + 


PDT 
Patients with 
subfoveal CNV 
secondary to PM 


VIP Study 
Group. Am J 
Ophthalmol 
2001;131:541–
60


26
 


VIP Study Group, 2001
26


 
CNV, choroid neovascularisation; IVT, intravitreal; PDT, photodynamic therapy; PM, 
pathological myopia; VIP, Verteforfin in Photodynamic Therapy; vPDT, verteporfin PDT 
a
6 mg/m


2 
intravenously followed by standard fluence rate of 600 mW/cm


2
 delivered for 83 


seconds with a light dose of 50 J/cm
2
. 


 


6.7.2 Please follow the instructions specified in sections 6.1 to 6.5 for the 


identification, selection and methodology of the trials, quality 


assessment and the presentation of results. Provide in 


section 10.5, appendix 5, a complete quality assessment for each 


comparator RCT identified.  


Methodology of the RCT 


The methodology for the VIP 2001 trial is summarised in Table 28. VIP 2001 was a 


randomised, double-blind, multicentre trial involving 120 patients; all patients had CNV 


secondary to PM and specifically involved patients with subfoveal lesions.
25,92


 Patients were 


randomised 2:1 to received vPDT or placebo and were followed for 24-months.  


Categorical change in BCVA (loss of less than 8 letters from baseline at 12 months) was the 


primary outcome of VIP 2001. Secondary outcomes included median change in BCVA and 


the proportion of patients gaining 15 letters or more in BCVA from baseline.  
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Table 28 Details of methodology for the VIP 2001 trial 


Trial no.  


(acronym)  


VIP 2001
25,26,93


 


Design  Multicentre, double-blind, placebo-controlled, randomised 
clinical trial 


Patients, n 120 


Intervention(s) and 
comparator(s)  


Verteporfin (IV 6 mg/m
2
) followed by a standard fluence rate 


of 600 mW/cm
2
 intensity for 83 seconds with a light dose of 


50 J/cm
2
 


(n = 81) 


 


Placebo IV infusion followed by light application as for 
verteporfin 


(n = 39) 


Outcomes  Primary Proportion of patients losing < 8 letters from baseline at 12 
months  


Secondary Median change in BCVA 


 


Contrast sensitivity 


 


Visual performance 


 


Lesion size 


 


CNV progression 


 


Fluorescein leakage 


 


Number of re-treatments 


 


HRQoL 


 


AEs 


Duration of follow-up 24 months 


VIP Study Group, 2001;
26


 Blinder et al., 2001;
25


 VIP 24-months CSR
93


 
AE, adverse event; BCVA, best corrected visual acuity; CNV, choroid neovascularisation; 
HRQoL, health-related quality of life; IV, intravenous; PDT, photodynamic therapy; VA, 
visual acuity; VIP, Verteporfin in Photodynamic Therapy 


 


 


Critical appraisal of the RCT 


Quality assessment of the VIP 2001 trial is described in Table 29. 


 


In the VIP 2001 trial, randomisation, treatment allocation and blinding were carried out 


appropriately. There was little evidence of outcome reporting bias.  
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Table 29 Quality assessment of the VIP 2001 trial 


Quality assessment element VIP 
2001


25,26,93
 


Was randomisation carried out appropriately? Yes 


Was the concealment of treatment allocation adequate? Yes 


Were the groups similar at the onset of the study in terms of prognostic 
factors? 


No 


Were the care providers, participants and outcome assessors blind to 
treatment allocation? 


Yes 


Were there any unexpected imbalances in dropouts between groups? No 


Is there any evidence to suggest that authors measured more outcomes 
than they reported? 


No 


Did the analysis include an ITT analysis? If so, was this appropriate and 
were appropriate methods used to account for missing data? 


Yes 


Yes 


VIP Study Group 2001;
26


 Blinder et al., 2001;
25


 VIP 24-month CSR
93


 


 


Results of the VIP study 


The main results for the visual acuity assessments in the VIP 2001 trial are described in Table 


30. The study showed that BCVA was maintained over 24 months in patients treated with 


vPDT compared to a decrease in BCVA in patients in the placebo group (Figure 13).
25,92


 


However, the proportion of patients with stable BCVA (defined as losing less than 8 letters of 


BCVA relative to baseline), although significantly greater at 12 months in patients receiving 


vPDT did not differ significantly between treatment groups at 24 months (p = 0.11), and only 


12% of patients receiving vPDT had an increase of 15 letters or more at 24 months.
25


  


 


Table 30 Summary of visual acuity results from the VIP 2001 trial 


Follow-up, 
months
  


Patients with stable 
BCVA, % 


Change in median 
BCVA, letters 


Patients gaining ≥ 15 
letters, n (%) 


vPDT 


n = 81 


Placebo 


n = 39 


vPDT 


n = 81 


Placebo 


n = 39 


vPDT 


n = 81 


Placebo 


n = 39 


0 − − − − – – 


3 77* 56 0 −5 2 (2.5)** 0 


12 72** 44 1** −9 5 (6.2)** 1 (2.6) 


24 64 49 1* −8 10 (12.3)* 0 


*p < 0.05; **p < 0.01 versus placebo. 
BCVA, best corrected visual acuity; VIP, verteporfin in photodynamic therapy; vPDT, 
verteporfin photodynamic therapy. 
VIP Study Group 2001;


92
 Blinder et al., 2003


25
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Figure 13 Change in median BCVA over time during treatment with vPDT or 
placebo in the VIP study


a
 


 
 
VIP trial, Blinder et al 2003


25
 


BCVA, best corrected visual acuity; ETDRS, early treatment diabetic retinopathy study; VIP, 
verteporfin in photodynamic therapy 
a
The change in median BCVA letter score was a secondary endpoint. The primary endpoint 


was the proportion of eyes with fewer than 8 letters of BCVA loss at 12 months. 
*p < 0.05; **p < 0.01 versus placebo.  
Statistical analyses are presented for all time points reported in the original publications. 
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6.8 Non-RCT evidence  


Non-RCT, both experimental and observational, evidence will be required, not just for 


those situations in which RCTs are unavailable, but also to supplement information 


from RCTs when they are available. This section should be read in conjunction with 


NICE’s ‘Guide to the methods of technology appraisal’, sections 3.2.8 to 3.2.10. 


6.8.1 If non-RCT evidence is considered (see section 6.2.7), please 


repeat the instructions specified in sections 6.1 to 6.5 for the 


identification, selection and methodology of the trials, and the 


presentation of results. For the quality assessments of non-RCTs, 


use an appropriate and validated quality assessment instrument. 


Key aspects of quality to be considered can be found in ‘Systematic 


reviews: CRD’s guidance for undertaking reviews in health care’ 


(www.york.ac.uk/inst/crd). Exact details of the search strategy used 


and a complete quality assessment for each trial should be 


provided in sections 10.6 and 10.7, appendices 6 and 7.  


A systematic literature review was performed to identify all studies evaluating the clinical 


effectiveness and safety of treatment for CNV secondary to PM. The search is described in 


further detail in section 6.1.1. 


 


The systematic literature search identified six relevant non-RCTs (see section 6.2.7). 


Summary of methodology of relevant non-RCTs 


6.8.2 As a minimum, the summary should include information on the non-


RCT(s) under the subheadings listed in this section. When there is 


more than one non-RCT, the information should be tabulated. 


The methodology of the six included non-randomised trials is summarised in Table 31. 


 


The REPAIR study was a phase II, open-label, multicentre study based in the UK.
39


  Five 


additional prospective case series were included as they met the criteria of evaluating at least 


25 patients for 6 months or longer and reporting adverse events.
41-45


  



http://www.york.ac.uk/inst/crd
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Table 31 Summary of methodology of included non-randomised studies 


Study Design and treatment Participants Outcomes 


REPAIR 
2011


39
 


Phase II, open‐label, single-arm 
multicentre, 12-month, UK-
based study 
 
Ranibizumab IVT 0.5 mg at 
baseline, then PRN (monthly 
assessment) 


Patients with active primary or 
recurrent subfoveal or 
juxtafoveal CNV secondary to 
PM, high myopia diagnosis and 
BCVA 78–24 letters 
(n = 48 eyes/48 patients) 


Primary  
Mean change in BCVA from baseline to month 12 
 
Secondary 
Mean change in BCVA from baseline to month 6 
Mean change in CRT from baseline to months 6 and 12 
Time to first retreatment and total number of retreatments 
Change in lesion size and morphology from baseline to months 6 and 
12 
HRQoL (Macular Disease Treatment Satisfaction Questionnaire and 
Well Being Questionnaire) 
Safety 
 
Follow-up: 12 months 


Calvo-
Gonzalez 
2011


41
 


Prospective case series 
 
Ranibizumab IVT 0.5 mg at 
baseline, 1 and 2 months, then 
PRN (monthly assessment) 


Patients with CNV secondary to 
PM 
(n = 67 eyes/67 patients) 


Mean change in BCVA, CMT and GLD from baseline 
Proportion of patients with BCVA gain or loss of ≥ 15 letters from 
baseline 
Proportion of patients with retinochoroidal atrophy 
Number of injections 
AEs 
 
Follow-up: mean 15.9 months (range, 6–27 months) 


Lalloum 
2010


42
 


Prospective single-centre case 
series 
 
Ranibizumab IVT 0.5 mg at 
baseline, then PRN (monthly 
assessment) 


Patients with subfoveal or 
juxtafoveal CNV secondary to 
PM 
(n = 32 eyes/32 patients) 


Mean change in BCVA and CMT from baseline 
Proportion of patients with BCVA gain or loss of ≥ 15 letters from 
baseline 
Number of injections 
AEs 
 
Follow-up: median, 17 months (range, 7−29 months) 


Ouhadj 
2010


43
 


Prospective case series 
Ranibizumab IVT 0.5 mg at 
baseline, then PRN (monthly 
assessment) 


Patients with subfoveal or 
juxtafoveal CNV secondary to 
PM 
(n = 40 eyes/40 patients) 


Mean change in BCVA and CMT 
Proportion of patients with BCVA gain of 3 lines or more 
Number of injections 
AEs 
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Study Design and treatment Participants Outcomes 


  
Follow-up: mean 8 months (range, 3–15 months) 


Silva 2010
44


 Prospective, multicentre, case 
series 
 
Ranibizumab IVT 0.5 mg at 
baseline, then PRN (monthly 
assessment) 


Patients with subfoveal or 
juxtafoveal CNV secondary to 
PM 
(n = 34 eyes/32 patients) 


Mean change in BCVA and CMT from baseline 
Proportions of patients with BCVA gain of ≥ 5, ≥ 10 and ≥ 15 letters 
Number of injections 
AEs 
 
Follow-up: 12 months 


Vadala 
2011


45
 


Prospective, multicentre case 
series 
 
Ranibizumab IVT 0.5 mg at 
baseline, then PRN (monthly or 
quarterly assessment) 


Patients with subfoveal or 
juxtafoveal CNV secondary to 
PM 
(n = 40 eyes/39 patients) 


Mean change in BCVA and CRT from baseline 
Proportion of patients with BCVA gain of ≥ 5 letters 
Number of injections 
AEs 
 


Follow-up: mean 13.3 months (range, 12–18 months) 


Tufail et al., 2013;
39


 Calvo-Gonzalez et al., 2011;
41


 Lalloum et al., 2010;
42


 Ouhadj et al., 2010;
43


  Silva et al., 2010;
44


  Vadala et al., 2011
45


 
AE, adverse event; BCVA, best corrected visual acuity; CNV, choroidal  neovascularisation; CMT, central macular thickness; CRT, central retinal thickness; 
GLD, greatest linear dimension; IVT, intravitreal; PM, pathological myopia; PRN, pro re nata (as needed) 
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Methods 


6.8.3 Describe the non-RCT(s) design (for example, duration, degree 


and method of blinding, and randomisation) and interventions. 


Include details of length of follow-up and timing of assessments. 


The following tables provide a suggested format for when there is 


more than one non-RCT.  


The REPAIR study is a phase II, open‐label, single-arm, multicentre, 12-month, UK-based 


study evaluating the efficacy and safety of intravitreal ranibizumab (0.5 mg) using an as-


needed (PRN) dosing schedule in patients with CNV secondary to PM (Table 31).
39


  


Retreatment was given if there was evidence of sub- or intraretinal fluid on OCT; or evidence 


for leakage on FA together with a decrease in BCVA of 5 letters or more, or increased blurring 


or metamorphopsia. These retreatment criteria are similar to those employed in the 


ranibizumab disease activity arm of the Novartis phase III trial (vision impairment attributable 


to intra or subretinal fluid or active leakage secondary to PM as assessed by OCT and/or FA). 


Patients were assessed for efficacy and safety outcomes on a monthly basis. A planned 


interim analysis was to be performed when 75% of patients had completed 6 months on 


study. 


 


The five additional studies identified were all prospective case series (Table 31). The average 


follow-up across these studies ranged from 8 to 17 months.   


 


Participants 


6.8.4 Provide details of the eligibility criteria (inclusion and exclusion) for 


the trial. The following table provides a suggested format for the 


eligibility criteria for when there is more than one non-RCT. 


Highlight any differences between the trials. 


Inclusion and exclusion criteria for the REPAIR study and the five other non-RCTs are shown 


in Table 32. In the REPAIR study, patients were included if they were 18 years or older, had 


active primary or recurrent subfoveal or juxtafoveal CNV secondary to PM, a diagnosis of high 


myopia of at least −6 D in the study eye, and a BCVA of between 78 and 24 letters measured 


by ETDRS chart in the study eye.
39


  


 


Patients in the REPAIR study were excluded if they were receiving or had received treatment 


in the study eye such as PDT, anti-VEGF agents, macular laser photocoagulation, intravitreal 


steroids, external‐beam radiation therapy, vitrectomy or transpupillary thermotherapy, or had 


a history of any surgical intervention in the study eye within the past 2 months. Patients with 
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CNV of causes other than PM or any other ocular disorders in the study eye that may 


confound interpretation of study results were also excluded.
39


  


 


The five case series studies included patients with CNV secondary to PM.
41-45


 These studies 


generally had similar inclusion and exclusion to those for REPAIR except that patients who 


had received treatment in the study eye (e.g. vPDT) could be included. 
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Table 32 Eligibility criteria in the non-RCTs 


Trial no. 
(acronym) 


Inclusion criteria  Exclusion criteria  


REPAIR 
39,94


 


 


Provision of written informed 
consent 


 


Male or female outpatients of 
any race, aged 18 years or older 


 


Diagnosis of active primary or 
recurrent subfoveal or 
juxtafoveal CNV secondary to 
PM 


 


Diagnosis of high myopia of at 
least –6 D in the study eye 
spherical equivalent. For 
subjects who had undergone 
prior refractive or cataract 
surgery in the study eye, the 
preoperative refractive error in 
the study eye had to be at least  


−6 D
65,39


 


 


BCVA score between 78 and 24 
letters in the study eye using 
ETDRS-like grading charts 
(approximately 6/9–6/96 Snellen 
equivalent) 


 


Willing and able to comply with 
all study procedures 


History of any surgical intervention in the 
study eye within two months preceding 
Visit 1 (screening) 


 


Previous macular laser photocoagulation, 
treatment with intravitreal steroids, 
verteporfin with photodynamic therapy 
(Visudyne®) or anti-VEGF agents 
ranibizumab, bevacizumab or pegaptanib 
sodium (Macugen®) in the study eye 


 


Previous treatment with intravenously 
administered bevacizumab (Avastin®) 


 


Prior treatment in the study eye with 
external-beam radiation therapy, 
vitrectomy, or transpupillary 
thermotherapy 


 


Previous participation in any studies of 
investigational drugs within one month 
preceding Visit 1 (excluding vitamins and 
minerals) 


 


History of hypersensitivity to any of the 
study drugs or to drugs of similar 
chemical classes 


 


History of allergic reaction to fluorescein 


 


Concurrent use of systemic anti-VEGF 
agents 


 


Current use of or likely need for systemic 
medications known to be toxic to the 
lens, retina or optic nerve, including 
deferoxamine, chloroquine/ 
hydroxychloroquine (Plaquenil), 
tamoxifen, phenothiazines and 
ethambutol 


 


Concomitant use of chronic NSAIDs for 
more than seven consecutive days or 
systemic or topical ocular corticosteroids 
for three or more consecutive days within 
six months prior to Visit 1. Note that 
aspirin taken as ‘low dose’ up to 100 mg 
qd for prophylaxis of myocardial 
infarction and/or stroke was permitted 
during the study 
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Trial no. 
(acronym) 


Inclusion criteria  Exclusion criteria  


Calvo-Gonzalez 
2011


41
 


Minimum spherical equivalent of 
–6 D 


 


Retinal signs of PM 


 


BCVA of 24 letters or more 


 


Active myopic CNV, defined as 
angiographic leakage and/or 
intraretinal oedema and/or 
subretinal fluid determined by 
OCT 


 


Patients who had been treated a 
minimum of 3 months previously 
with PDT or 2 months previously 
with sodium pegaptanib were 
also included. 


Presence of active CNV secondary to a 
disease other than PM 


 


Concomitant disease in the study eye 
that could compromise the patient’s 
vision or fixation 


 


Patients with previous thromboembolic 
episodes, allergy to fluorescein, and 
fertile women not using contraception. 


Lalloum 2010
42


 PM  (refractive error > –6 D) 
complicated by CNV associated 
with recent (<1 month) loss of 
vision and metamorphopsia 


 


Myopic CNV eyes treated 
successfully by PDT at least 1 
year previously before inclusion 
and showing evidence of 
recurrence were included in this 
study 


Presence of other retinal diseases (e.g., 
AMD, diabetic retinopathy, retinal 
dystrophies) 


 


Previous intravitreal injections of 
antiangiogenic drugs 


 


Previous laser photocoagulation for CNV 


 


PDT within the last 12 months 


 


Myopic CNV refractory to PDT, fibrous 
lesions after PDT, or atrophy after PDT 


 


Previous surgical removal of CNV or 
macular translocation 


 


History of retinal detachment 


 


Media opacities 


 


Presence of a Fuchs’ spot related to the 
fibrous evolution of CNV 


 


Patients with advanced glaucoma 


 


Premenopausal women not using 
adequate contraception 


Ouhadj 2010
43


 Subfoveal or juxtafoveal CNV 
secondary to PM and not 
previously treated for this 


Not reported 







 


Ranibizumab for CNV secondary to PMPage 109 of 318 


Trial no. 
(acronym) 


Inclusion criteria  Exclusion criteria  


condition 


Silva 2010
44


 PM with axial length ≥ 25 mm 


and spherical equivalent at 
least –8 D 


 


Subfoveal or juxtafoveal CNV 


 


With or without previous PDT 


 


Visual acuity ≥ 20/400 


 


Age ≥ 21 years; signature 
required on a written informed 
consent form 


CNV resulting from causes other than 
myopic CNV, including ocular 
histoplasmosis syndrome, angioid 
streaks, multifocal choroiditis, and 
choroidal rupture 


 


Any retinal vasculopathies, including 
diabetic retinopathy, retinal vein 
occlusions, etc., in the study eye 


 


Previous treatment with other 
antiangiogenic drugs (such as 
bevacizumab or pegaptanib), intravitreal 
triamcinolone; or radiation; also, PDT 
with Visudyne administered < 3 months 
before the inclusion 


 


Subfoveal or juxtafoveal laser scar 


 


Concomitant disease in the study eye, 
including uveitis, presence of pigment 
epithelial tears or rips, acute ocular or 
periocular infection, and central serous 
chorioretinopathy 


 


Advanced glaucoma (> 0.8 cup-to-disk 
ratio) or intraocular pressure > 21 mmHg 
in the study eye despite adequate 
treatment with medication 


 


Pregnancy or potential pregnancy 
(premenopausal women not using 
adequate contraception) 


Vadala 2011
45


 Highly myopic eyes, spherical 
equivalent > –6 D 


 


Posterior pole myopic retinal 
changes (lacquer cracks, 
chorioretinal atrophy, papillary 
crescent, posterior staphyloma);  


 


FA detection of the subfoveal or 
juxtafoveal CNV 


 


BCVA >20/400 at baseline 


 


Duration of symptoms no longer 
than 4 weeks before enrolment 


 


Post inflammatory macular changes 


 


Extrafoveal CNV 


 


Age-related macular alterations 


 


Refractive media opacities 


 


Presence of other maculopathies as 
diabetic retinopathy or retinal vascular 
occlusion 


 


History of recent myocardial infarction or 
other thromboembolic events 


 


Other previous intravitreal drugs 
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Trial no. 
(acronym) 


Inclusion criteria  Exclusion criteria  


Minimum follow-up of 12 months 


 


Clear ocular media 


injections 


 


Ocular hypertension or glaucoma 


Tufail et al., 2013;
39


 REPAIR study 12 month CSR;
94


 Calvo-Gonzalez et al., 2011;
41


 Lalloum et 
al., 2010;


42
 Ouhadj et al., 2010;


43
 Silva et al., 2010;


44
 Vadala et al., 2011


45
 


BCVA, best corrected visual acuity; CNV, choroidal neovascularisation; D, dioptres; ETDRS, 
Early Treatment Diabetic Retinopathy Study; NSAID, nonsteroidal anti-inflammatory drugs; 
PDT, photodynamic therapy; PM, pathological myopia; RCT, randomised controlled trial; 
VEGF, vascular endothelial growth factor 


 


 


6.8.5 Describe the patient characteristics at baseline. Highlight any 


differences between study groups. The following table provides a 


suggested format for the presentation of baseline patient 


characteristics for when there is more than one non-RCT. 


The REPAIR study recruited 65 patients;
39


 over 90% were Caucasian and approximately 70% 


were female.
40,94


 Patients had a mean age of 55.5 years, and the majority (66.2%) had 


subfoveal CNV lesions. Mean (± SD) BCVA at baseline was 59.5 ± 13.6 letters and mean 


duration of CNV was approximately 2 months. Further details of baseline characteristics of 


the REPAIR study population are provided in Table 33. 


 


A summary of key baseline characteristics for patients in the additional five case series 


studies is provided in Table 34. 
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Table 33 Characteristics of patients in the non-randomised phase II REPAIR trial 


Baseline characteristic REPAIR  phase II 


Ranibizumab 0.5 mg 
(n = 65) 


Mean (± SD) age, years 55.5 ± 14.97 


Proportion of patients aged:  


< 50 years, n (%) 21 (32.3) 


50–64 years, n (%) 29 (44.6) 


65–74 years, n (%) 10 (15.4) 


75–84 years, n (%) 3 (4.6) 


≥ 85 years, n (%) 2 (3.1) 


Female, n (%) 46 (70.8) 


Caucasian, n (%) 59 (90.8) 


Mean ± SD (median) PM duration, years 39.89 ± 20.5 (20.52) 


Mean  (median) CNV duration, years 1.78 (0.56) 


Mean ± SD (median) BCVA, letters 59.5 ± 13.6 (60.0) 


Proportion of patients with BCVA of:  


23–37 letters, n (%) 6 (6.2) 


38–52 letters, n (%) 16 (24.6) 


53–67 letters, n (%) 25 (38.5) 


68–82 letters, n (%) 19 (29.2) 


> 82 letters, n (%) 1 (1.5) 


Mean (median) CRT, μm 384.7 ± 130.8 (393.0) 


Proportion of patients with BCVA in study eye worse than fellow 
eye at start of treatment, % 


75.4 


Proportion of patients with subretinal or intraretinal haemorrhage, 
n (%) 


41 (63.1) 


CNV location, n (%) 


Subfoveal 43 (66.2) 


Juxtafoveal 17 (26.2) 


Probably subfoveal/juxtafoveal 5 (7.7) 


Mean (median) lesion area, mm
2
 1.46 ± 1.35 (1.01) 


Proportion of patients with:  


Intraretinal oedema with centre involvement, n (%) 57 (87.7) 


Intraretinal cysts, n (%) 34 (52.3) 


Subretinal fluid, n (%) 44 (67.7) 


Tufail et al 2012;
40


 REPAIR study 12 month CSR
94


 
BCVA, best corrected visual acuity; CNV, choroidal neovascularisation, CRT, central retinal 
thickness; PM, pathological myopia; SD, standard deviation 
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Table 34 Baseline characteristics of included non-randomised, case series studies 


Study 
reference  


Number of 
patients 
(eyes) 


Age (years), 
mean ± SD  
(range) 


Female, n 
(%)  


 


CNV location, n 
(%)  


Patients 
received 
prior vPDT, 
n (%) 


Refractive error  


(D), mean ± SD 
(range) 


BCVA, 
mean ± SD 


CFT, CMT or 
CRT (μm), mean 
± SD (range) 


Calvo-
Gonzalez 
2011


41
 


67 (67) 59 ± 13 50 (74.6) Subfoveal: 40 
(59.7) 


42 (62.7) −11.1 ± 3.3 53.4 ± 12.4 
letters 


308.5 ± 87.4 


Lalloum 
2010


42
 


 


32 (32) 57
a
 (26–86) 25 (78.1) Subfoveal: 28 


(87.5) 


Juxtafoveal: 4 
(12.5) 


13 (40.6) −13.5 (−6 to −23) 


 


0.2 logMAR
a
 


(SD NR) 
336


a
 (179−663) 


Ouhadj 
2010


43
 


 


40 (40) 40 ± 11  


(20–55) 


33 (82.5) Subfoveal: 21 
(52.5) 


Juxtafoveal: 19 
(42.5) 


NR −14.1 ± 4.7   NR 


(range 
20/400 to 
20/50 
Snellen) 


NR 


Silva 2010
44


 


 


32 (34) 54 ± 17 20 (62.5) NR 13 (38.2) NR 51.8 ± 18.1 
letters 


307.6 ± 79.2 


Vadala 
2011


45
 


 


39 (40) 53 ± 13 (32–
80) 


 


27 (69.2) 


 


Subfoveal: 29 
(72.5) 


Juxtafoveal: 11 
(27.5) 


15 (37.5) −13.5 ± 6.5 (−6 to 
−28) 


0.7 ± 0.3 
logMAR; 
21 ± 16 
letters 


218.9 ± 7.0 


 


Calvo-Gonzalez et al., 2011;
41


 
 
Lalloum et al., 2010;


42
 Ouhadj et al., 2010;


43
 Silva et al., 2010;


44
 Vadala et al., 2011


45
 


BCVA, best corrected visual acuity; CNV, choroidal  neovascularisation; CFT, central foveal thickness; CMT, central macular thickness; CRT, central 
retinal thickness; D, dioptres; logMAR, logarithm of the minimal angle of resolution; NR, not reported; SD, standard deviation; vPDT, verteporfin 
photodynamic therapy 
a
Median 
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Outcomes 


6.8.6 Provide details of the outcomes investigated and the measures 


used to assess those outcomes. Indicate which outcomes were 


specified in the trial protocol as primary or secondary, and whether 


they are relevant with reference to the decision problem. This 


should include therapeutic outcomes, as well as patient-related 


outcomes such as assessment of health-related quality of life, and 


any arrangements to measure compliance. Data provided should 


be from pre-specified outcomes rather than post-hoc analyses. 


When appropriate, also provide evidence of reliability or validity, 


and current status of the measure (such as use within UK clinical 


practice). The following table provides a suggested format for 


presenting primary and secondary outcomes when there is more 


than one RCT. 


In the phase II REPAIR study, the primary outcome was the mean change in BCVA from 


baseline to month 12.
39


  The change in BCVA using an ETDRS chart is generally accepted as 


the gold standard for visual acuity measurements in clinical trials and is used in clinical 


practice.
85


 Secondary outcomes included the mean change in BCVA from baseline to month 


6, the mean change in CRT from baseline to months 6 and 12, time to first retreatment and 


total number of retreatments, change in lesion size and morphology from baseline to months 


6 and 12, and the safety of intravitreal injections of ranibizumab (Table 35). 


  


For the additional five case series, all assessed mean change in BCVA at their respective 


endpoints and the proportion of patients who gained at least 15 letters of visual acuity (see 


Table 35 for details).
41-45
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Table 35 Primary and secondary outcomes of the non-RCTs 


Trial no. 
(acronym) 


Primary 
outcome(s) 
and 
measures 


Reliability/validity/ 
current use in 
clinical practice 


Secondary 
outcome(s) 
and measures 


Reliability/validity/ 
current use in 
clinical practice 


REPAIR 
39


 Mean 
change in 
BCVA from 
baseline to 
month 12 


The change in BCVA 
using an ETDRS 
chart is generally 
accepted as the gold 
standard for visual 
acuity measurements 
in clinical trials and is 
used in clinical 
practice.


85
 


Mean change in 
BCVA from 
baseline to 
month 6 


 


Mean change in 
retinal thickness 
from baseline to 
months 6 and 
12 


 


Time to the first 
retreatment and 
the total 
number of 
treatments 


 


Change in 
lesion size and 
morphology 
from screening 
to months 6 and 
12 


 


Safety of 
intravitreal 
injections of 
ranibizumab 


 


Effects of 
ranibizumab on 
patient-reported 
outcomes from 
baseline to 
month 12, 
assessed by 
the MacTSQ 
and the W-
BQ12 


The ETDRS chart is 
the gold standard 
measure for visual 
acuity in clinical 
practice


85
  


 


Change from 
baseline in CRT over 
time gives a measure 
of the effect of 
treatment on the CNV 
lesion 


Calvo-
Gonzalez 
2011


41
 


No 
outcomes 
defined as 
primary 
endpoint 


 Mean change 
in BCVA, CMT 
and GLD from 
baseline 


 


Proportion of 
patients with 
BCVA gain or 
loss of ≥ 15 
letters from 
baseline  


See explanation for 
REPAIR study 


 


A gain in BCVA of 10 
letters has been 
shown to be 
associated with 
clinically relevant 
improvements in 
vision-related quality 
of life and hence is 
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Trial no. 
(acronym) 


Primary 
outcome(s) 
and 
measures 


Reliability/validity/ 
current use in 
clinical practice 


Secondary 
outcome(s) 
and measures 


Reliability/validity/ 
current use in 
clinical practice 


 


Proportion of 
patients with 
retinochoroidal 
atrophy 


 


Number of 
injections 


 


Ocular or 
systemic 
adverse effects 


considered to be 
clinically relevant.


78
 


Lalloum 
2010


42
 


No 
outcomes 
defined as 
primary 
endpoint 


 


 


Mean change 
in BCVA and 
CMT from 
baseline 


 


Proportion of 
patients with 
BCVA gain or 
loss of ≥ 15 
letters from 
baseline  


 


Number of 
injections 


 


AEs 


See explanation for 
REPAIR and Calvo-
Gonzalez studies 


 


Ouhadj 
2010


43
 


 


 


 Mean change 
in BCVA and 
CMT 


 


Proportion of 
patients with 
BCVA gain of 3 
lines or more  


 


Number of 
injections 


 


Injection or  
drug-related 
adverse events 


See explanation for 
REPAIR and Calvo-
Gonzalez studies 


Silva 
2010


44
 


No 
outcomes 
defined as 
primary 
endpoint  


 


 Mean change in 
BCVA and CMT 
from baseline 


 


Proportions of 
patients with 


See explanation for 
REPAIR and Calvo-
Gonzalez studies 
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Trial no. 
(acronym) 


Primary 
outcome(s) 
and 
measures 


Reliability/validity/ 
current use in 
clinical practice 


Secondary 
outcome(s) 
and measures 


Reliability/validity/ 
current use in 
clinical practice 


BCVA gain of ≥ 
5, ≥ 10 and 
≥ 15 letters  


 


Number of 
injections 


 


Ocular or 
systemic 
adverse effects 


Vadala 
2011


45
 


Proportion of 
patients 
gaining ≥ 5 
letters and 
proportion of 
patients with 
stable BCVA 


The change in BCVA 
using an ETDRS 
chart is generally 
accepted as the gold 
standard for visual 
acuity measurements 
in clinical trials and is 
used in clinical 
practice .


61
 


Proportion of 
patients losing 
≥ 5 letters 


Final BCVA 


Changes in 
CRT assessed 
by OCT 


 


Number of 
injections 


See explanation for 
REPAIR study 


Tufail et al., 2013;
39


 Calvo-Gonzalez et al., 2011;
41


 Lalloum et al., 2010;
42


 Ouhadj et al., 
2010;


43
 Silva et al., 2010;


44
 Vadala et al., 2011


45
 


AE, adverse event; BCVA, best corrected visual acuity; CMT, central macular thickness; 
CNV, choroidal neovascularisation; CRT, central retinal thickness; ETDRS, Early Treatment 
Diabetic Retinopathy Study; GLD, greatest linear dimension; MacTSQ, Macular Disease 
Treatment Satisfaction Questionnaire; OCT, optical coherence tomography; RCT, randomised 
controlled trial; W-BQ12, Well-Being Questionnaire 


 


 


Statistical analysis and definition of study groups 


6.8.7 State the primary hypothesis or hypotheses under consideration 


and the statistical analysis used for testing hypotheses. Also 


provide details of the power of the study and a description of 


sample size calculation, including rationale and assumptions. 


Provide details of how the analysis took account of patients who 


withdrew (for example, a description of the intention-to-treat 


analysis undertaken, including censoring methods; whether a per-


protocol analysis was undertaken). The following table provides a 


suggested format for presenting the statistical analyses in the trials 


when there is more than one RCT. 
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In the REPAIR study, the hypothesis objective was to evaluate the mean change in BCVA 


from baseline to month 12 (Table 36).
39,94


 For this primary efficacy variable, a sample size of 


58 was calculated to have 90% power to detect a difference in mean BCVA from baseline of 


10 letters. To allow for non‐completing patients, a recruitment target of 64 patients (one eye 


per patient) was set and 65 patients were recruited.  


 


Three sets of patients were analysed. The Full Analysis set consisted of all patients who 


received at least one application of study treatment and had at least one post-baseline 


assessment for BCVA. Following the intent-to-treat principle, patients were analysed 


according to the treatment assigned. No data were excluded from the Full Analysis set 


analyses because of protocol deviations. The Per Protocol set consisted of all patients in the 


Full Analysis set who completed the treatment phase of the trial without clinically significant 


protocol deviations. If deviations occurred, then the data from specific patients, visits, or 


evaluations could be excluded. The Safety set consisted of all patients who received at least 


one application of study treatment and had at least one post-baseline safety assessment. 


Patients were analysed according to treatment received. The statement that a patient had no 


AEs also constituted a safety assessment. 


 


The primary variable was the difference from baseline to Month 12 in the level of BCVA. 


Efficacy endpoints (change in BCVA, CRT and lesion area) were reported as mean with 95% 


CI derived from a t-distribution; p-values are reported from a paired t-test. For the Full 


Analysis set, the analysis followed a last observation carried forward approach. 
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Table 36 Summary of statistical analyses in non-RCTs 


Trial 
acronym 


Hypothesis objective Statistical analysis Sample size, power calculation Data management, patient 
withdrawals 


REPAIR 
39


 The primary objective was to 
evaluate the mean change 
in BCVA from baseline to 
month 12. 
The key secondary 
objectives were to evaluate: 
Mean change in BCVA from 
baseline to month 6 
Mean change in retinal 
thickness from baseline to 
months 6 and 12 
Time to the first retreatment 
and the total number of 
treatments 
Change in lesion size and 
morphology from screening 
to months 6 and 12 
Safety of intravitreal 
injections of ranibizumab. 
Exploratory objectives were 
to evaluate the effects on 
patient-reported outcomes, 
assessed by the MacTSQ 
and W-BQ12 instruments. 


The null hypothesis that 
visual acuity at 12 
months was equal to 
that at baseline was 
tested using a paired t-
test.  


For the primary efficacy variable 
(change in BCVA from baseline to 
12 months), a sample size of 58 
was calculated to have 90% power 
to detect a difference in mean 
BCVA of 10 letters. Therefore, to 


allow for non‐completing patients a 
recruitment target of 64 patients 
(one eye per patient) was set and 
65 patients were recruited. 
 


For the Full Analysis set, the analysis 
followed a LOCF approach. In the 
event that a subject received rescue 
medication and continued in the study, 
the last observed value prior to receipt 
of rescue medication was used in the 
LOCF procedure. 
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Trial 
acronym 


Hypothesis objective Statistical analysis Sample size, power calculation Data management, patient 
withdrawals 


Calvo-
Gonzalez 
2011


41
 


This prospective study 
evaluates the treatment of 
myopic CNV with 
ranibizumab by identifying 
possible predictive factors 
that could affect final visual 
acuity and the need for 
retreatment. 


The Student paired t 
test or 
multivariate analysis of 
variance were used to 
compare 
continuous variables  
Categorical variables 
were compared using 
the Chi-squared test or 
McNemar test  


NR For the intent-to-treat population, a 
LOCF approach was followed. 


Lalloum 
2010


42
 


Analysis was initially 
performed on the entire 
cohort with measurements 
of visual acuity variations 
and macular thickness. A 
secondary analysis 
compared the eyes without 
previous PDT with the eyes 
with previous PDT 
treatment. 


Visual acuity and 
macular thickness at 
baseline were 
compared with that 
observed at final 
examination using the 
Wilcoxon matched-pairs 
signed-rank test. 
Factors potentially 
associated with visual 
acuity improvement and 
macular thickness 
reduction were 
assessed using the 
Mann–Whitney test and 
Spearman Rho 
correlation, respectively 


NR NR 


Ouhadj 
2010


43
 


The primary reported 
outcome was the proportion 
of patients with an 
improvement in visual 
acuity.  


NR NR NR 
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Trial 
acronym 


Hypothesis objective Statistical analysis Sample size, power calculation Data management, patient 
withdrawals 


Silva 2010
44


 Outcomes assessed 
statistically were BCVA and 
CRT. 


BCVA and CRT were 
assessed using a 
Wilcoxon signed-ranks 
test and a two-tailed t-
test, respectively 


NR NR 


Vadala 
2011


45
 


The primary outcome was 
the improvement (by a 
minimum of 5 letters) or 
stabilisation of BCVA.  
The secondary outcome was 
the change in CRT. 


BCVA and CRT were 
assessed using a non-
parametric Wilcoxon 
signed-ranks test and a 
two-tailed t-test, 
respectively. The 
influence of age, 
previous PDT and 
lesion size on BCVA 
change were analysed 
by means of 
multivariate 
linear regression. 


NR NR 


Tufail et al., 2013;
39


 Calvo-Gonzalez et al., 2011;
41


 Lalloum et al., 2010;
42


 Ouhadj et al., 2010;
43


 Silva et al., 2010;
44


 Vadala et al., 2011
45


 
BCVA, best-corrected visual acuity; CRT, central retinal thickness; LOCF, last observation carried forward; MacTSQ, Macular Disease Treatment 
Satisfaction Questionnaire; NR, not reported; PDT, photodynamic therapy; RCT, randomised controlled trial; W-BQ12, Well-Being Questionnaire. 
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6.8.8 Provide details of any subgroup analyses that were undertaken and 


specify the rationale and whether they were pre-planned or post-


hoc. 


No subgroup analyses were performed in the REPAIR study.  


 


Four of the prospective case series included analyses of improvement in BCVA according to 


factors such as prior vPDT, age and baseline BCVA (Table 37).  


 


Table 37 Details of subgroup analyses in non-RCTs 


Trial no. 
(acronym) 


Subgroups analysed Rationale Pre-
planned 
or post-
hoc 


Calvo-
Gonzalez 
2011


41
 


Age, gender, refractive error, prior vPDT 
or pegaptanib, myopic foveal atrophy, 
foveal pigment, fibrosis, myopic CNV 
GLD and area, CNV location, initial 
cystoid macular oedema, baseline 
BCVA and CMT 


These factors may 
influence response to 
ranibizumab therapy 


Pre-
planned 


Lalloum 
2010


42
 


Prior vPDT, sex, age, initial visual acuity, 
and retinal thickness 


These factors may 
influence response to 
ranibizumab therapy 


Unclear if 
pre-
planned 


Silva 2010
44


 Prior vPDT Prior treatment with 
vPDT may influence 
response to 
ranibizumab therapy 


Unclear if 
pre-
planned 


Vadala 
2011


45
 


Prior vPDT, age, lesion size These factors may 
influence response to 
ranibizumab therapy 


Pre-
planned 


Calvo-Gonzalez et al., 2011;
41


 Lalloum et al., 2010;
42


 Silva et al., 2010;
44


 Vadala et al., 2011
45


 
BCVA, best corrected visual acuity; CMT, central macular thickness; CNV, choroidal 
neovascularisation; GLD, greatest linear dimension; RCT, randomised controlled trial; vPDT, 
verteporfin photodynamic therapy 


 


Participant flow  


6.8.9 Provide details of the numbers of patients who were eligible to 


enter the RCT(s), randomised, and allocated to each treatment. 


Provide details of, and the rationale for, patients who crossed over 


treatment groups and/or were lost to follow-up or withdrew from the 


RCT. This information should be presented as a CONSORT flow 


chart.  
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In the phase II REPAIR trial, 65 patients were recruited and 62 completed the full 12 months 


of follow-up (Figure 14).
94


 


 


Figure 14 CONSORT flow chart of patients in REPAIR
94


 
 


 


REPAIR 12-month CSR
94


 


Critical appraisal of relevant non-RCTs 


6.8.10 The validity of the results of an individual study will depend on the 


robustness of its overall design and execution, and its relevance to 


the decision problem. Each study that meets the criteria for 


inclusion should therefore be critically appraised. Whenever 


possible, the criteria for assessing published studies should be 


used to assess the validity of unpublished and part-published 


studies. The critical appraisal will be validated by the ERG. The 


following are the minimum criteria for assessment of risk of bias in 


RCTs, but the list is not exhaustive.  


 


A detailed critical appraisal of the included non-randomised studies is provided in Table 38.  







 


Ranibizumab for CNV secondary to PMPage 123 of 318 


Table 38 Quality assessment of included non-randomised, case series studies 


 


 


Study 
reference 


 


Checklist components (Case series, CRD Report 4, 2001) 


 


(Yes/No/Unclear) 


Is the study based on a 
representative sample 
selected from a relevant 
population? 


Are the 
criteria for 
inclusion 
explicit? 


Did all individuals 
enter the survey at a 
similar point in their 
disease progression? 


Was follow-up 
long enough for 
important 
events to 
occur? 


Were outcomes 
assessed using 
objective criteria 
or was blinding 
used?


b
 


If sub-series compared, 
was there sufficient 
description of the series 
and distribution of 
prognostic factors? 


REPAIR 
2012


39,94
 


Unclear Yes Unclear Yes Yes/No Not applicable 


Calvo-
Gonzalez 
2011


41
 


Yes Yes Unclear Yes/No
a
 Yes/No No 


Lalloum 
2010


42
 


Unclear Yes Unclear Yes/No
a
 Unclear Yes 


Ouhadj 
2010


43
 


Yes Unclear Unclear No Unclear Not applicable 


Silva 
2010


44
 


Unclear Yes Unclear Yes Unclear Yes 


Vadala 
2011


45
 


Yes Yes Yes No Unclear No 


Tufail et al., 2013;
39


 REPAIR study 12 month CSR;
94


 Calvo-Gonzalez et al., 2011;
41


 Lalloum et al., 2010;
42


 Ouhadj et al., 2010;
43


 Silva et al., 2010;
44


 Vadala et 
al., 2011


45
 


a
Denotes that the duration of follow-up would be long enough in some patients but not in others. 


b
Yes/No denotes outcomes measured using objective (intraocular pressure, central retinal thickness etc) and subjective (eg  Early Treatment of Diabetic 


Retinopathy Study charts, self-report) criteria. 
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Results of the relevant non-RCT 


6.8.11 Provide the results for all relevant outcome measure(s) pertinent to 


the decision problem.  


The results for the non-RCTs are summarised in Table 39. 


 


Table 39 Summary of efficacy results for non-RCTs 


Reference N (eyes) Time point at which 
efficacy assessed or 
mean ± SD (range) 
duration of follow-up 


Number of 
injections, 
mean± SD 


Change in 
BCVA 
(letters), 
mean ± SD 
(range) 


Gained ≥ 15 
letters at 
follow-up, % 


REPAIR
40,9


4
 


65 (65 eyes) 12 months 3.6 ± 2.6 13.76 ± 13.9** 
(range NR) 


37% 


Calvo-
Gonzalez  
2011


41
 


67 (67 eyes) 12 months (59 eyes), 
SD and range NR 


 


16 (6−27) months, SD 
NR 


3.9 ± 1.1 


 


 


4.2 ± 1.7
b
 


12.4 ± 13.0* 
(range NR) 


 


12.0 ± 14.6* 
(range NR) 


 


 


 


40% 


Lalloum 
2010


42
 


32 (32 eyes) 17 (7−29)
a
 months 3.0 (1–12)


a
 9.5***, SD and 


range NR 
47% 


Ouhadj 
2010


43
 


40 (40 eyes) 8 (3–15)  months, SD 
NR 


2.2, SD NR 15.0 (5–45), 
SD NR 


NR 


Silva 
2010


44
 


32 (34 eyes) 12 months, SD and 
range NR 


3.6 ± 1.8 8.0**, SD and 
range NR 


24% 


Vadala  
2011


45
 


39 (40 eyes) 13 ± 2 (12−18) months 2.8 ± 1.2 14.5
 
(5–40)


a
 


for 32 eyes 
with 
improvement 


60% for 32 
eyes with 
improvement 


Tufail et al 2012;
40


 REPAIR 12-month CSR;
94


 Calvo-Gonzalez et al., 2011;
41


 Lalloum et al., 2010;
42


 Ouhadj 
et al., 2010;


43
 


Silva et al., 2010;
44


 Vadala et al., 2011
45


 
BCVA, best corrected visual acuity; NR, not reported; RCT, randomised controlled trial; SD, standard 
deviation 
a
Median (range); 


b
Patients scheduled to receive three monthly injections followed by retreatment as 


needed. 
*p < 0.05; **p < 0.001;***p < 0.0001 vs baseline 


 


 


Efficacy results from REPAIR are in good agreement with those reported for the 


Novartis phase III study 


 


In the phase II REPAIR study, mean BCVA improved from baseline by 12.2 letters at 6 


months and 13.76 letters at 12 months, comparable to that achieved in the Novartis phase III 


study. This was accompanied by a mean reduction in CRT of 108 μm at 6 months and 135.16 


µm at 12 months. 39,40
 As in the Novartis phase III study, improvements in BCVA were evident 


at month 1 and further improvements were evident throughout the study. The improvements 
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in BCVA were achieved with a mean (± SD) of 3.6 ± 2.57 ranibizumab injections over 12 


months and 21.5% of patients required no further treatment beyond the initial injection.
40,94


  


 


As an exploratory objective, the REPAIR study also evaluated the effects of ranibizumab on 


patient-reported outcomes.
39,95


 Treatment satisfaction was measured using the 13-item 


Macular Disease Treatment Satisfaction Questionnaire (MacTSQ; scores range from 0 to 72), 


which includes subscales on the impact of treatment and information provision and 


convenience. Well-being was assessed using the 12-item Well-Being Questionnaire (W-


BQ12; scores range from 0 to 36), which produces measures of negative well-being, positive 


well-being, energy and a composite general well-being score. The W-BQ12 was administered 


at baseline, and both instruments were completed at months 1, 6 and 12. The mean (± SD) 


overall MacTSQ score increased from 55.0 ± 17.9 at month 1 to 58.8 ± 16.2 at month 6 and 


64.9 ± 9.2 at month 12 (p = 0.005 and 0.0001 vs month 1, respectively; Figure 15). At month 


12, both patients treated in their better-seeing eye (BSE) and worse-seeing eye (WSE) 


groups had improvements of 9.5–10.0 points. Patients had significantly higher mean (± SD) 


W-BQ12 general well-being scores at month 12 compared with baseline (27.3 ± 6.4 vs 25.6 


± 7.0, p = 0.03) and numerical improvements were seen in all subscales.
94


  


 


Figure 15 Mean (± SD) MacTSQ score following treatment with ranibizumab in the 
REPAIR study 


 


 
REPAIR 12-month CSR


94 


MacTSQ, Macular Disease Treatment Satisfaction Questionnaire  


*p = 0.005, ***p = 0.0001 vs vPDT 
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Results from prospective cases series studies are in good agreement with those of the 


phase II and phase III studies 


 


The findings from the five prospective case series agree with those of the Novartis phase III 


study and the REPAIR phase II study. The five studies reported gains in BCVA of 8 to 19.1 


letters over mean durations of follow-up ranging 8 to 16 months, and the proportion of 


patients that gained at least 15 letters ranged from 24 to 40% over mean follow-ups of 12 to 


17 months in the three studies that reported this endpoint (Table 39).
41,42,44


 . In the four 


studies where patients received a single initiation injection and were then treated PRN, the 


mean number of injections ranged from 2.2 (over 8 months)
43


 to 3.6 (over 12 months)
44


.  


 


The benefits of ranibizumab treatment were reported to be independent of age, lesion 


size or refractive error 


 


Four studies
41,42,44,45


 analysed changes in BCVA according to baseline characteristics. The 


benefits of ranibizumab were found be independent of age
41,42,45


, sex
42


, lesion size
41,45


 or 


refractive error
45


. Two studies reported that improvements in BCVA achieved with 


ranibizumab were similar in treatment-naïve patients and those who had previously received 


vPDT,
41,44,45


 while a further two studies reported better responses in treatment-naïve 


patients
42,44


. One study reported greater improvements in BCVA in patients with a lower 


BCVA at baseline (in agreement with the Novartis phase III study),
41


 while two further studies 


reported no effect of baseline BCVA on the improvement in BCVA in response to 


ranibizumab.
42,45
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6.9 Adverse events 


This section should provide information on the adverse events experienced with the 


technology in relation to the decision problem. Evidence from comparative RCTs and 


regulatory summaries is preferred; however, findings from non-comparative trials 


may sometimes be relevant. For example, post-marketing surveillance data may 


demonstrate that the technology shows a relative lack of adverse events commonly 


associated with the comparator, or the occurrence of adverse events is not 


significantly associated with other treatments.  


6.9.1 If any of the main trials are designed primarily to assess safety 


outcomes (for example, they are powered to detect significant 


differences between treatments with respect to the incidence of an 


adverse event), please repeat the instructions specified in 


sections 6.1 to 6.5 for the identification, selection, methodology and 


quality of the trials, and the presentation of results. Examples for 


search strategies for specific adverse effects and/or generic 


adverse-effect terms and key aspects of quality criteria for adverse-


effects data can found in ‘Systematic reviews: CRD’s guidance for 


undertaking reviews in health care’ (www.york.ac.uk/inst/crd). Exact 


details of the search strategy used and a complete quality 


assessment for each trial should be provided in sections 10.8 and 


10.9, appendices 8 and 9. 


No studies were identified that specifically aimed to capture safety evidence. Detailed safety 


data are reported in section 6.9.2 for the Novartis phase III study, and the other RCTs and 


non-RCTs also provide limited safety data. 


 


6.9.2 Please provide details of all important adverse events for each 


intervention group. For each group, give the number with the 


adverse event, the number in the group and the percentage with 


the event. Then present the relative risk and risk difference and 


associated 95% confidence intervals for each adverse event. A 


suggested format is shown below. 


  



http://www.york.ac.uk/inst/crd
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Ranibizumab is generally well tolerated in patients with CNV secondary to PM  


 


Results from the Novartis phase III study indicate that ranibizumab is generally well tolerated 


in patients with visual impairment due to CNV secondary to PM.
33,34


  Most AEs were mild or 


moderate in severity
34


 in all treatment groups and no patients discontinued therapy due to an 


AE. 


 


Table 40 and Table 41 summarise the ocular and non-ocular AEs reported over months 1 to 


3, 1 to 6 and 1 to 12 in the phase III study.
32-34


 Only two severe ocular AEs were reported 


during the trial: allergic conjunctivitis  was reported over months1−3 in a patient in the 


ranibizumab disease activity group and dacryocystitis was reported over months 4−6 in a 


patient in the ranibizumab disease stabilisation group. Eleven severe non-ocular AEs were 


reported in 9 patients over the 12 month period, seven events in the ranibizumab disease 


activity group and four in the ranibizumab disease stabilisation group. None of the ocular or 


non-ocular severe AEs were suspected to be related to the study drug or ocular injection. 


Only two serious ocular AEs were reported during the trial, one in the first 3 months (corneal 


erosion in a patient in the ranibizumab stabilisation group), and one after month 6 


(retinoschisis in the ranibizumab disease activity group). The latter was not suspected to be 


related to the study medication or ocular injection. Serious non-ocular AEs were reported in 5 


patients in the ranibizumab disease activity group and 6 patients in the stabilisation group 


over the 12 month period; none were related to study medication.
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Table 40  Summary of AEs in the Novartis phase III study reported in at least two patients in any treatment group and all AEs related to ocular 
safety concerns: baseline to month 3 


 AEs, n (%) OR (95% CI) vs vPDT RR (95% CI) vs vPDT 


Ranibizumab 
disease activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


vPDT 
(N = 53) 


Ranibizumab 
disease 
activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


Ranibizumab 
disease 
activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


Ocular AEs, n (%)
a
 


Any 16 (13.6) 29 (27.4) 5 (9.4) 1.51 (0.52–
4.35) 


3.61 (1.31–
9.98) 


1.44 (0.56–
3.72) 


2.90 (1.19–
7.06) 


Severe 0 0 0 NA NA NA NA 


Conjunctival haemorrhage 6 (5.1) 10 (9.4) 0 NA NA NA NA 


Punctate keratitis 3 (2.5) 6 (5.7) 2 (3.8) 0.67 (0.11–
4.10) 


1.50 (0.31–
7.18) 


0.67 (0.12–
3.91) 


1.53 (0.30–
7.85) 


Intraocular pressure increased 2 (1.7) 2 (1.9) 1 (1.9) 0.44 (0.06–
3.21) 


0.49 (0.07–
3.58) 


0.45 (0.07–
3.10) 


0.50 (0.07–
3.45) 


Eye pain 1 (0.8) 2 (1.9) 0 NA NA NA NA 


Dry eye 0 3 (2.8) 0 NA NA NA NA 


Injection site haemorrhage 0 0 0 NA NA NA NA 


Vitreous floaters 0 0 0 NA NA NA NA 


Retinal tear 0 0 0 NA NA NA NA 


Conjunctivitis allergic 0 0 0 NA NA NA NA 


Metamorphopsia 0 0 0 NA NA NA NA 


Retinal haemorrhage 0 0 0 NA NA NA NA 


Blepharitis 0 0 0 NA NA NA NA 


Conjunctivitis 0 0 0 NA NA NA NA 


Eyelid oedema 0 0 0 NA NA NA NA 


Cataract 0 1 (0.9) 0 NA NA NA NA 


Ocular hyperaemia 0 0 0 NA NA NA NA 


Ocular AEs related to study medication or ocular injection, or both, n (%) 


Any, n (%) 10 (8.5) 19 (17.9) 3 (5.7) 1.54 (0.41–
5.85) 


3.64 (1.03–
12.91) 


1.50 (0.43–
5.22) 


3.17 (0.98–
10.23) 
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 AEs, n (%) OR (95% CI) vs vPDT RR (95% CI) vs vPDT 


Ranibizumab 
disease activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


vPDT 
(N = 53) 


Ranibizumab 
disease 
activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


Ranibizumab 
disease 
activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


Conjunctival haemorrhage 5 (4.2) 8 (7.5) 0 NA NA NA NA 


Punctate keratitis 2 (1.7) 3 (2.8) 2 (3.8) 0.44 (0.06–
3.21) 


0.74 (0.12–
4.59) 


0.45 (0.07–
3.10) 


0.75 (0.13–
4.35) 


Eye pain 1 (0.8) 2 (1.9) 0 NA NA NA NA 


Intraocular pressure increased 1 (0.8) 2 (1.9) 1 (1.9) 0.44 (0.03–
7.24) 


1.00 (0.09–
11.28) 


0.45 (0.03–
7.05) 


1.00 (0.09–
10.78) 


Conjunctival oedema 0 1 (0.9) 0 NA NA NA NA 


Corneal erosion 1 (0.8) 1 (0.9) 0 NA NA NA NA 


Retinal tear 0 1 (0.9) 0 NA NA NA NA 


Vitreous floaters 1 (0.8) 1 (0.9) 0 NA NA NA NA 


Vitreous prolapse 0 1 (0.9) 0 NA NA NA NA 


Conjunctival hyperaemia 0 0 1 (1.9) NA NA NA NA 


Injection site haemorrhage 1 (0.8) 1 (0.9) 0 NA NA NA NA 


Intracranial pressure increased 0 1 (0.9) 0 NA NA NA NA 


Uveitis 0 1 (0.9) 0 NA NA NA NA 


Ocular hyperaemia 0 0 0 NA NA NA NA 


Iridocyclitis 0 0 0 NA NA NA NA 


Drug hypersensitivity 0 0 0 NA NA NA NA 


Injection site pain 0 0 0 NA NA NA NA 


Adenoviral conjunctivitis 0 0 0 NA NA NA NA 


Eye irritation 0 0 0 NA NA NA NA 


Metamorphopsia 0 0 0 NA NA NA NA 


Non-ocular AEs, n (%)
b
 


Any 30 (25.4) 27 (25.5) 6 (11.3) 2.67 (1.04–
6.87) 


2.68 (1.03–
6.96) 


2.25 (0.99–
5.07) 


2.25 (0.99–
5.11) 


Severe 1 (0.8) 0 0     
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 AEs, n (%) OR (95% CI) vs vPDT RR (95% CI) vs vPDT 


Ranibizumab 
disease activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


vPDT 
(N = 53) 


Ranibizumab 
disease 
activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


Ranibizumab 
disease 
activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


Nasopharyngitis 6 (5.1) 5 (4.7) 1 (1.9) 2.79 (0.33–
23.73) 


2.57 (0.29–
22.61) 


2.69 (0.33–
21.83) 


2.50 (0.30–
20.86) 


Headache 4 (3.4) 4 (3.8) 0 NA NA NA NA 


Intervertebral disc protrusion 0 2 (1.9) 0 NA NA NA NA 


Pharyngitis 0 2 (1.9) 0 NA NA NA NA 


Upper respiratory tract infection 3 (2.5) 1 (0.9) 0 NA NA NA NA 


Back pain 3 (2.5) 1 (0.9) 0 NA NA NA NA 


Hypertension 3 (2.5) 1 (0.9) 1 (1.9) 1.36 (0.14–
13.35) 


0.50 (0.03–
8.08) 


1.35 (0.14–
12.66) 


0.50 (0.03–
7.84) 


Fatigue 2 (1.7) 0 0 NA NA NA NA 


Haemorrhoids 2 (1.7) 0 0 NA NA NA NA 


Tooth disorder 2 (1.7) 0 0 NA NA NA NA 


Migraine 0 0 0 NA NA NA NA 


Pain in extremity    NA NA NA NA 


Hypercholesterolaemia 1 (0.8) 0 0 NA NA NA NA 


Urinary tract infection 1 (0.8) 0 0 NA NA NA NA 


Bronchitis 1 (0.8) 0 0 NA NA NA NA 


Influenza 0 0 0 NA NA NA NA 


Tendonitis 0 0 0 NA NA NA NA 


Abdominal pain 0 0 0 NA NA NA NA 


Bacteriuria 0 0 0 NA NA NA NA 


Diabetes mellitus 0 0 0 NA NA NA NA 


Nausea 0 0 0 NA NA NA NA 


Osteoporosis 0 0 0 NA NA NA NA 


Toothache 0 0 0 NA NA NA NA 


Vomiting 0 0 0 NA NA NA NA 
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 AEs, n (%) OR (95% CI) vs vPDT RR (95% CI) vs vPDT 


Ranibizumab 
disease activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


vPDT 
(N = 53) 


Ranibizumab 
disease 
activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


Ranibizumab 
disease 
activity 


(N = 118) 


Ranibizumab 
disease 


stabilisation 
(N = 106) 


Arthralgia 0 0 0 NA NA NA NA 


Cough 0 0 0 NA NA NA NA 


Cystitis 0 0 0 NA NA NA NA 


Sciatica 0 0 0 NA NA NA NA 


Dental caries 0 0 0 NA NA NA NA 


Hyperglycaemia 0 0 0 NA NA NA NA 


Hyperlipidaemia 0 0 0 NA NA NA NA 


Seasonal allergy 0 0 0 NA NA NA NA 


Tinnitus 0 0 0 NA NA NA NA 


Urticaria 0 0 0 NA NA NA NA 


Serious AEs, n (%) 0 2 (1.9) 0 NA NA NA NA 


Novartis phase III study 12-month CSR
32


 
AE, adverse event; CI, confidence interval; NA, not applicable; NR, not reported; OR, odds ratio; RR, risk ratio; vPDT, verteporfin photodynamic therapy 
a
Reported in at least 2 patients in any treatment group and all AEs related to ocular safety concerns; 


b
Reported in at least 2 patients in any treatment group 
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Table 41  Summary of AEs in the Novartis phase III study reported in at least two 
patients in any treatment group and all AEs related to ocular safety 
concerns: baseline to months 6 and 12  


 


Baseline to month 6 Baseline to month 12 


Ranibizumab 
disease 
activity 
(N = 118) 


Ranibizumab 
disease 
stabilisation 
 (N = 106) 


Ranibizumab 
disease 
activity 
(N = 118) 


Ranibizumab 
disease 
stabilisation 
(N = 106) 


Ocular AEs, n (%)
a
 


Any 31 (26.3) 38 (35.8) 44 (37.3) 46 (43.4) 


Severe 1 (0.8) 0 1 (0.8) 1 (0.9) 


Conjunctival 
haemorrhage 


11 (9.3) 10 (9.4) 12 (10.2) 12 (11.3) 


Punctate keratitis 3 (2.5) 6 (5.7) 3 (2.5) 8 (7.5) 


Intraocular pressure 
increased 


3 (2.5) 2 (1.9) 7 (5.9) 3 (2.8) 


Eye pain 3 (2.5) 3 (2.8) 4 (3.4) 4 (3.8) 


Dry eye 0 4 (3.8) 2 (1.7) 4 (3.8) 


Injection site 
haemorrhage 


3 (2.5) 3 (2.8) 3 (2.5) 3 (2.8) 


Vitreous floaters 1 (0.8) 3 (2.8) 1 (0.8) 5 (4.7) 


Retinal tear 0 2 (1.9) 1 (0.8) 2 (1.9) 


Conjunctivitis allergic 2 (1.7) 0 5 (4.2) 1 (0.9) 


Metamorphopsia 2 (1.7) 0 3 (2.5) 0 


Retinal haemorrhage 2 (1.7) 0 3 (2.5) 1 (0.9) 


Blepharitis 0 0 2 (1.7) 2 (1.9) 


Conjunctivitis 0 0 1 (0.8) 2 (1.9) 


Eyelid oedema 0 0 0 2 (1.9) 


Cataract 0 2 (1.9) 2 (1.7) 1 (0.9) 


Ocular hyperaemia 0 0 2 (1.7) 1 (0.9) 


Ocular AEs related to study medication or ocular injection, or both, n (%) 


Any, n (%) 19 (16.1) 21 (19.8) 24 (20.3) 26 (24.5) 


Conjunctival 
haemorrhage 


9 (7.6) 8 (7.5) 10 (8.5) 10 (9.4) 


Punctate keratitis 2 (1.7) 3 (2.8) 2 (1.7) 5 (4.7) 


Eye pain 3 (2.5) 2 (1.9) 3 (2.5) 3 (2.8) 


Intraocular pressure 
increased 


1 (0.8) 2 (1.9) 5 (4.2) 3 (2.8) 


Conjunctival oedema 0 1 (0.9) 0 1 (0.9) 


Corneal erosion 1 (0.8) 1 (0.9) 1 (0.8) 1 (0.9) 


Retinal tear 0 1 (0.9) 0 1 (0.9) 


Vitreous floaters 1 (0.8) 1 (0.9) 1 (0.8) 1 (0.9) 


Vitreous prolapse 0 1 (0.9) 0 1 (0.9) 


Conjunctival 
hyperaemia 


0 0 0 0 


Injection site 
haemorrhage 


3 (2.5) 3 (2.8) 3 (2.5) 3 (2.8) 
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Baseline to month 6 Baseline to month 12 


Ranibizumab 
disease 
activity 
(N = 118) 


Ranibizumab 
disease 
stabilisation 
 (N = 106) 


Ranibizumab 
disease 
activity 
(N = 118) 


Ranibizumab 
disease 
stabilisation 
(N = 106) 


Intracranial pressure 
increased 


0 1 (0.9) 0 1 (0.9) 


Uveitis 1 (0.8) 1 (0.9) 1 (0.8) 1 (0.9) 


Ocular hyperaemia 0 1 (0.9) 1 (0.8) 1 (0.9) 


Iridocyclitis 1 (0.8) 0 1 (0.8) 0 


Drug hypersensitivity 0 0 0 1 (0.9) 


Injection site pain 0 0 0 1 (0.9) 


Adenoviral 
conjunctivitis 


0 0 1 (0.8) 0 


Eye irritation 0 0 1 (0.8) 0 


Metamorphopsia 0 0 1 (0.8) 0 


Non-ocular AEs, n (%)
b
 


Any 42 (35.6) 38 (35.8) 51 (43.2) 48 (45.3) 


Severe 3 (2.5) 1 (0.9) 6 (5.1) 3 (2.8) 


Nasopharyngitis 7 (5.9) 7 (6.6) 12 (10.2) 12 (11.3) 


Headache 7 (5.9) 6 (5.7) 11 (9.3) 8 (7.5) 


Intervertebral disc 
protrusion 


0 2 (1.9) 0 2 (1.9) 


Pharyngitis 0 2 (1.9) 0 2 (1.9) 


Upper respiratory tract 
infection 


4 (3.4) 1 (0.9) 4 (3.4) 3 (2.8) 


Back pain 3 (2.5) 1 (0.9) 4 (3.4) 2 (1.9) 


Hypertension 3 (2.5) 2 (1.9) 5 (4.2) 3 (2.8) 


Fatigue 2 (1.7) 0 2 (1.7) 0 


Haemorrhoids 2 (1.7) 0 2 (1.7) 0 


Tooth disorder 2 (1.7) 0 2 (1.7) 0 


Migraine 0 2 (1.9) 1 (0.8) 2 (1.9) 


Pain in extremity 0 2 (1.9) 1 (0.8) 2 (1.9) 


Hypercholesterolaemia 2 (1.7) 1 (0.9) 2 (1.7) 1 (0.9) 


Urinary tract infection 4 (3.4) 1 (0.9) 3 (2.5) 3 (2.8) 


Bronchitis 2 (1.7) 1 (0.9) 4 (3.4) 1 (0.9) 


Influenza 2 (1.7) 0 4 (3.4) 2 (1.9) 


Tendonitis 2 (1.7) 0 2 (1.7) 1 (0.9) 


Abdominal pain 0 0 1 (0.8) 3 (2.8) 


Bacteriuria 0 0 0 2 (1.9) 


Diabetes mellitus 0 0 1 (0.8) 2 (1.9) 


Nausea 0 0 1 (0.8) 2 (1.9) 


Osteoporosis 0 0 0 2 (1.9) 


Toothache 0 0 1 (0.8) 2 (1.9) 


Vomiting 0 0 1 (0.8) 2 (1.9) 


Arthralgia 0 0 2 (1.7) 1 (0.9) 


Cough 0 0 2 (1.7) 1 (0.9) 
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Baseline to month 6 Baseline to month 12 


Ranibizumab 
disease 
activity 
(N = 118) 


Ranibizumab 
disease 
stabilisation 
 (N = 106) 


Ranibizumab 
disease 
activity 
(N = 118) 


Ranibizumab 
disease 
stabilisation 
(N = 106) 


Cystitis 0 0 1 (0.8) 1 (0.9) 


Sciatica 0 0 2 (1.7) 1 (0.9) 


Dental caries 0 0 2 (1.7) 0 


Hyperglycaemia 0 0 2 (1.7) 0 


Hyperlipidaemia 0 0 2 (1.7) 0 


Seasonal allergy 0 0 2 (1.7) 0 


Tinnitus 0 0 2 (1.7) 0 


Urticaria 0 0 2 (1.7) 0 


Serious AEs, n (%) 2 (1.7) 3 (2.8) 6 (5.1) 7 (6.6) 


Bandello et ao., 2013;
33,34


 Novartis phase III 12 month CSR
32


 
a
Reported in at least 2 patients in any treatment group and all AEs related to ocular safety 


concerns
; b


Reported in at least 2 patients in any treatment group. 


 


6.9.3 Give a brief overview of the safety of the technology in relation to 


the decision problem.  


Ranibizumab was well tolerated and associated with few treatment-related ocular AEs 


 


The results of the Novartis phase III trial provide a comprehensive assessment of the safety 


profile of ranibizumab over 12 months, with retreatment given according to disease activity 


and disease stabilisation criteria.
32-34


  


 


In the ranibizumab disease activity group, over the first 3 months, there were 16 (13.6%) 


ocular AEs, of which 10 (8.5%) were considered related to treatment. The incidence of ocular 


AEs over the first 3 months was higher in the ranibizumab disease stabilisation group than the 


disease activity group (any ocular AE, 29 [27.4%]; treatment-related ocular AEs, 19 [17.9%]) 


and the difference was also apparent at 6 and 12 months (Table 41). In contrast, the 


incidence of non-ocular AEs was similar for both ranibizumab groups (43.2% and 45.3% for 


the disease activity and stabilisation groups, respectively over 12 months) and all except 


three AEs in the ranibizumab disease activity group were not considered to be related to 


study medication. The incidence of ocular AEs and non-ocular AEs was lower in the vPDT 


group than in either ranibizumab group as assessed over the first 3 months of the study. 


 
Conjunctival haemorrhage was the only treatment-related ocular AE reported in more 


than 2% of patients receiving ranibizumab with retreatment according to disease 


activity over the first 3 months 


 


Conjunctival haemorrhage was the most frequent treatment-related ocular AE in both 


ranibizumab groups, reported in 4.2% of patients in the disease activity group and 7.5% of 


patients in the disease stabilisation group over the first 3 months, and 8.5 and 9.4% of 
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patients, respectively, over the 12 months. In the ranibizumab disease activity group, eye 


pain, injection site haemorrhage and increased intraocular pressure were the only other 


treatment-related ocular AEs reported in at least 2% of patients over the 12 month trial period 


(n = 3, 2.5%; n = 3, 2.5%; n = 5, 4.2%; respectively), whereas in the ranibizumab disease 


stabilisation group, punctate keratitis, eye pain, injection site haemorrhage and intraocular 


pressure increased were the only other treatment-related ocular AEs reported in at least 2% 


of patients (n = 5, 4.7%; n = 3, 2.8%; n = 3, 2.8%; n = 3, 2.8%; respectively) over this period. 


Punctate keratitis was also the only treatment-related ocular AE reported in at least 2% of 


patients in the vPDT group (n = 2, 3.8%) over months 1 to 3.  


 


No cases of retinal detachment were reported. Retinal tear possibly related to study 


medication was reported for 1 (0.9%) patients in the ranibizumab disease stabilisation group. 


There were no endophthalmitis events reported in the study. 


 


Few non-ocular AEs were reported and most were considered to be not related to 


study medication 


 


The most frequent non-ocular AEs (occurring in at least 4% of patients) over 12 months were 


nasopharyngitis, headache and hypertension for the ranibizumab disease activity group and 


nasopharyngitis and headache in the ranibizumab disease stabilisation group. Only three of 


the non-ocular AEs, all in the ranibizumab disease activity group, were considered to be 


related to study medication (headache, hepatic function abnormal and nausea). There were 


few AEs relating to possible systemic effects of ranibizumab; non-ocular haemorrhage was 


reported in seven patients (disease activity group, n = 5 [4.2%]; disease stabilisation group, n 


= 2 [1.9%]), hypertension was reported in nine patients (disease activity group, n = 5 [4.2%]; 


disease stabilisation group, n = 4 [3.8%]) and one other arterial thromboembolic event was 


reported in the disease stabilisation group. 


 


Results of non-RCTs and two small RCTs were in agreement with those of the Novartis 


phase III study 


 


Limited safety data were reported for the two small RCTs and four of the non-RCTs. Both 


RCTs reported that no systemic AEs or significant ocular AEs were reported during the follow-


up period in either group.
46,47


 Calvo-Gonzalez et al.
41


 reported that two eyes developed 


anterior uveitis after the second and third injections and that these AEs responded well to 


topical anti-inflammatory treatment; no other ocular or systemic complications were recorded. 


The four non-RCTs reported that no ocular or systemic AEs were observed.
42-45


 


 


Table 42 summarises the AEs reported in the REPAIR study.
94


 Ocular AEs were reported by 


29 (44.6%) of patients; only four events in four patients were considered to be possibly 


related to ranibizumab. The only ocular AEs reported in 3 (4.5%) or more patients were eye 
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pain, vitreous floaters, conjunctival haemorrhage and foreign body sensation in the eye. Non-


ocular AEs occurred in 39 (60%) patients; none of these were considered to be related to 


ranibizumab. Retinal detachment, retinal tear and endophthalmitis were reported in one 


patient each; only the case of endophthalmitis was considered possibly related to 


ranibizumab and was considered a serious AE. Two further serious AEs were reported; 


neither were considered related to ranibizumab. 


 


Table 42 Summary of adverse events reported in ≥ 2 patients in the REPAIR 
study 


Adverse event Number (%) of patients (N = 65) 


Any adverse event 46 (70.8) 


Any ocular adverse event 29 (44.6) 


Eye pain  7 (10.8) 


Conjunctival hemorrhage  4 (6.2) 


Vitreous floaters  4 (6.2) 


Foreign body sensation in eyes  3 (4.6) 


Intraocular pressure increased  2 (3.1) 


Metamorphopsia  2 (3.1) 


Vision blurred 2 (3.1) 


Visual acuity reduced 2 (3.1) 


Any non-ocular adverse events 39 (60.0) 


Nasopharyngitis  6 (9.2) 


Lower respiratory tract infection  5 (7.7) 


Back pain  4 (6.2) 


Cough  4 (6.2) 


Fall  4 (6.2) 


Headache  4 (6.2) 


Hypertension  3 (4.6) 


Arthralgia  2 (3.1) 


Dizziness  2 (3.1) 


Gout  2 (3.1) 


Influenza  2 (3.1) 


Migraine  2 (3.1) 


Musculoskeletal pain  2 (3.1) 


Procedural nausea  2 (3.1) 


Sinusitis  2 (3.1) 


Tooth extraction 2 (3.1) 


Upper respiratory tract infection 2 (3.1) 


Tufail et al 2012;
40


 REPAIR 12-month CSR
94
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6.10 Interpretation of clinical evidence  


6.10.1 Please provide a statement of principal findings from the clinical 


evidence highlighting the clinical benefit and harms from the 


technology.  


Efficacy 


Ranibizumab provides clinically meaningful improvements in BCVA in patients with 


visual impairment due to CNV secondary to PM 


 


The only currently approved treatment for CNV secondary to PM, vPDT, generally achieves 


stabilisation of BCVA and few patients achieve a clinically meaningful improvement in BCVA 


of 10 to 15 letters over two to three years.
25,26,96


 In contrast, the Novartis phase III study 


demonstrated that ranibizumab achieves a mean improvement in BCVA of 10 to 12 letters 


with approximately two-thirds of patients achieving a gain in BCVA of at least 10 letters and 


over half achieving a gain of at least 15 letters at 12 months.
34


 Gains in BCVA of 


approximately 10 letters were achieved with ranibizumab, XXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX.
32


 


 


Additional evidence for the efficacy of ranibizumab is provided by results from two small RCTs 


comparing ranibizumab and bevacizumab, a phase II study (REPAIR) and five prospective 


case series studies.
32,41-47,97


 These studies reported gains in BCVA from baseline of 8 to 14 


letters over follow-ups ranging from 6 to 24 months and the proportion of patients gaining at 


least 15 letters over follow-up ranged from 24% to 40% in the six studies reporting this 


endpoint. 


 


Ranibizumab provides rapid and sustained improvements in BCVA 


 


Results from the Novartis phase III study indicate gains in BCVA are evident from 1 month.  


BCVA increased rapidly up to three months after the first ranibizumab injection, and 


improvement continued up to 12 months with retreatment as needed in the phase III 


study.
33,34


 A similar pattern of rapid improvement in BCVA was observed in the four other 


studies which reported improvements in BCVA at 1- to 3-month intervals over the follow-up 


period.
41,46,47,97


 Indeed results from the Iacono 2012 and Calvo-Gonzalez 2011 studies 


indicate that improvements in BCVA achieved with ranibizumab are sustained at 18 and 24 


months, respectively, with retreatment based on disease activity criteria. 
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Ranibizumab, administered as a single initiation dose followed by retreatment 


according to disease activity, provides sustained improvements in BCVA and CRT 


 


The Novartis phase III study investigated two different ranibizumab dosing regimens, one in 


which retreatment was given according to disease activity criteria and the other in which 


retreatment was given according to disease stabilisation criteria. Analysis of the mean 


average change from baseline in BCVA at 6 months indicated that there was no significant 


difference between the two regimens. This is in agreement with all other BCVA outcome 


measures. However, the reduction in CRT from baseline at 6 months was greater for the 


ranibizumab disease activity group compared with the disease stabilisation group, suggesting 


a possible advantage for this regimen.  


 


In addition, the mean number of injections required over the 12-month period was lower in the 


ranibizumab disease activity group compared with the disease stabilisation group (3.5 versus 


4.6) and 50% of patients in this group compared with 26% of the ranibizumab disease 


stabilisation group received two or less injections. Retreatment according to disease activity is 


the anticipated dosing regimen for ranibizumab as per the SmPC.
1
 


 


Gains in BCVA achieved with ranibizumab were significantly superior to those 


achieved with vPDT, the only licensed treatment for this indication 


 


The Novartis phase III trial assessed the efficacy and safety of ranibizumab compared with 


vPDT. The efficacy of vPDT has been established in the VIP study, a 2-year, placebo-


controlled RCT (see section 6.7 for details). In the VIP study patients treated with vPDT 


gained a median of 0 letters from baseline at 3 months and 1 letter from baseline at both 12 


and 24 months (Figure 16). A gain of at least 15 letters was achieved by 2%, 6% and 12% of 


patients at 3, 12 and 24 months, respectively.
25,26


  The results for vPDT from the Novartis 


phase III study are in reasonable agreement with, or better than, those of the VIP study, 


reporting a median change in BCVA from baseline to month 3 of 1.0 letter and 14.5% of 


patients achieved a gain of at least 15 letters at this time point. 
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Figure 16 Change in median BCVA letter score from baseline following therapy 
with vPDT or placebo in the VIP study


a
 


 


VIP trial, Blinder et al 2003
25


 
BCVA, best corrected visual acuity; ETDRS, early treatment diabetic retinopathy study; VIP, 
verteporfin in photodynamic therapy 
a
The change in median BCVA letter score was a secondary endpoint. The primary endpoint 


was the proportion of eyes with fewer than 8 letters of BCVA loss at 12 months. 
*p < 0.05; **p < 0.01 versus placebo.  
Statistical analyses are presented for all time points reported in the original publications 
 


In the Novartis phase III study, highly statistically significant differences (p < 0.0001) were 


observed between ranibizumab (either regimen) and vPDT for all BCVA endpoints (mean 


average change from baseline for months 1 to 3; proportion of patients gaining at least 10 


letters at 3 months; proportion of patients gaining at least 15 letters at 3 months).
32,33 These 


results suggest that ranibizumab offers substantial therapeutic benefits over vPDT for the 


management of visual impairment due to CNV secondary to PM. 


 


Ranibizumab provides superior improvements in visual functioning compared with 


vPDT 


 


The phase III study assessed vision-related functioning using the NEI VFQ-25, a validated 


patient-reported outcome questionnaire which provides a measure of the effect of treatment 


on vision-related activities such as general vision, near activities, distant activities, driving, 


dependency and social function. A change of 4 to 6 points on the NEI VFQ-25 composite 


score is considered to correspond to a clinically meaningful change.
38


 


 


At month 3, a clinically meaningful improvement in mean composite score from baseline was 


observed in both ranibizumab groups (4.3 and 5.3) compared to a minimal change in the 


vPDT group (0.3) and the difference between ranibizumab and vPDT was statistically 


significant (p < 0.05). Statistically significant (p < 0.05) differences between ranibizumab and 


vPDT were also observed for general vision, near activities (disease stabilisation group only), 
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mental health and dependency. The improvement in visual functioning observed at 3 months 


in the ranibizumab groups was maintained at 6 and 12 months.
32,35,36


 


 


Safety 


Ranibizumab treatment is generally well-tolerated and is associated with few 


treatment-related AEs 


 


Results from the phase III study indicate that ranibizumab is generally well tolerated. Most 


AEs were mild or moderate in severity in both ranibizumab groups, with only two severe 


ocular events – allergic conjunctivitis in a patient in the disease activity group and 


dacryocystitis in a patient in the stabilisation group – being reported over the 12-month study 


period; these events were not suspected to be related to the study drug or ocular injection. 


Conjunctival haemorrhage was the most frequently reported treatment-related ocular AE in 


both ranibizumab groups, and was the only AE reported in more than 5% of patients in either 


group over the 12-month follow-up period.
33,34


 Only two ocular serious adverse events − 


corneal erosion in a patient in the disease stabilisation group and retinoschisis in a patient in 


the disease activity group − were reported. 


 


Non-ocular events were reported in approximately 40% of patients over the 12-month follow-


up (disease activity, 43.2%; disease stabilisation, 45.3%); most were considered to be not 


related to study medication. The most frequent non-ocular AEs (occurring in at least 4% of 


patients) in the ranibizumab groups over the 12-month follow-up were nasopharyngitis, 


headache and hypertension.
34


 Only three non-ocular AEs were suspected to be related to 


treatment (headache, hepatic function abnormal, and nausea); all occurred in the ranibizumab 


disease activity group within the first 6 months on study.
32


 


 


These results are in agreement with the established safety profile of ranibizumab in other 


approved indications, namely wet AMD, diabetic macular oedema and retinal vein occlusion.
1
 


No new safety signals were identified. 


 


Fewer AEs were reported for ranibizumab retreatment according to disease activity 


compared with retreatment according to disease stabilisation 


 


Over the 12-month follow-up in the phase III study, there were fewer ocular AEs (37% versus 


43%) and fewer ocular AEs considered to be related to treatment (20% versus 25%) in the 


ranibizumab disease activity group compared with the ranibizumab stabilisation group.
32,34


 


This may reflect the lower mean number of injections (3.5 versus 4.6 over 12 months). The 


incidence of non-ocular AEs was similar for the two ranibizumab groups (disease activity, 


43%; disease stabilisation, 45%). 
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6.10.2 Please provide a summary of the strengths and limitations of the 


clinical-evidence base of the intervention.  


Strengths 


Evidence for the efficacy and safety of ranibizumab is based on results from the Novartis 


phase III trial, a 12-month, randomised, double-blind, multicentre, active-controlled study.
32,34


 


The results of this study provide robust evidence for the clinical efficacy and safety of 


ranibizumab in patients with visual impairment due to CNV secondary to PM based on the 


rigorous design of the study, inclusion of appropriate endpoints, the duration of follow-up and 


inclusion of vPDT, the only licensed treatment for this indication as the comparator for the 


double-blind phase of the trial. 


 


The study consisted of a 3-month, double-blind phase during which the efficacy and safety of 


ranibizumab was compared with vPDT, and a 9-month phase that provided data on the 


efficacy and safety of ranibizumab treatment for up to 1 year. The study involved 277 patients 


randomised 2:2:1 to the two ranibizumab groups and vPDT, and was powered to detect a 


difference of 8 letters in average mean change in BCVA from baseline over months 1 to 3 


between either ranibizumab group and vPDT with a power of at least 91%. Patients and the 


assessing investigators were blinded to treatment. BCVA was assessed monthly using the 


EDTRS BCVA testing protocol, which is considered the gold standard for visual acuity 


measurements in clinical trials and is used in clinical practice.
85


 CRT was assessed monthly 


by OCT. The primary efficacy variable was the mean average change from baseline in BCVA 


over the double-blind phase of the study (i.e. months 1 to 3). Secondary efficacy parameters 


included both the proportion of patients gaining at least 10 letters or at least 15 letters from 


baseline; these categorical gains are considered to correspond to clinically meaningful 


improvements in vision. The study also included assessment of the impact of treatment on 


patient-reported visual function, as assessed using the validated NEI VFQ-25. Safety data 


were collected throughout the study. Results are available for the full 12 months study 


duration. 


 


Further evidence for the efficacy and safety of ranibizumab are provided by two small RCTs 


with durations of follow-up of 6 months and 18 months,
46,47


 and 6 non-RCTs,
39,41-45,98


 one of 


which was performed at 12 centres in the UK.
39


  


 


Limitations 


Although the Novartis phase III study provides robust evidence for the safety and efficacy of 


ranibizumab in this indication, the study has several limitations.  
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Firstly, the total planned duration of follow-up of the Novartis phase III trial is 12 months. The 


trial therefore does not provide information on the long-term efficacy and safety of 


ranibizumab. However, one of the non-RCTs identified reports on the efficacy of ranibizumab 


at 24 months,
41


 and one of the RCTs reports a follow-up of 18 months.
46


 The results of both of 


these studies suggest that the improvement in BCVA achieved at 3 months with ranibizumab 


can be sustained with retreatment based on disease activity. Both studies also suggest that 


long-term therapy with ranibizumab is well tolerated. 


 


Secondly, patients randomised to vPDT in the Novartis phase III trial were able to receive 


ranibizumab after month 3. The design of the study reflects the fact that ranibizumab was 


expected to provide clinically relevant improvements in BCVA after a single injection, based 


on data from previous studies, and 12-month results from the VIP study indicated that the 


effects of vPDT on BCVA are observed at 3 months after therapy. Ethical considerations 


therefore meant that it was necessary to make the expected benefits of ranibizumab available 


to patients in the vPDT arm of the study after the evaluation of the primary comparison which 


could be performed at month 3. Thus, the Novartis phase III study only provides a fully intact 


randomised comparison of the efficacy and safety of ranibizumab and vPDT monotherapy for 


3 months since few (28%) patients remained on monotherapy at 12 months. However, the 


placebo-controlled Verteporfin in Photodynamic Therapy (VIP) study (the seminal study of 


vPDT in this indication) provides a rigorous assessment of the efficacy and safety of vPDT in 


this patient population over a 2-year period (see section 7Error! Reference source not 


found. for details).
38,39


 Efficacy data for vPDT from the VIP study are therefore used in the 


economic model for months 4−12 (i.e. the period for which fully randomised and double-blind 


data are not available from the Novartis phase III study). 


 


6.10.3 Please provide a brief statement of the relevance of the evidence 


base to the decision problem. Include a discussion of the relevance 


of the outcomes assessed in clinical trials to the clinical benefits 


experienced by patients in practice. 


Data from the Novartis phase III trial are directly relevant to the decision problem. The study 


provides evidence for the comparative efficacy and safety of ranibizumab (the therapy of 


interest) and the only licensed comparator for the indication, vPDT, which is the comparator 


included in the cost-utility model. Patients in the phase III trial are representative of those who 


would be eligible to receive ranibizumab in clinical practice in the UK andincluded three 


centres in the UK. The outcome measure, change in BCVA measured using an ETDRS chart, 


provides an accurate assessment of the clinical benefit of therapy and is generally accepted 


as the gold standard for visual acuity measurements in clinical trials and is used in clinical 


practice.
85


 Change in BCVA and safety data from the phase III study are used in the cost-
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utility model; see Section 7 for further details. Supporting evidence for the clinical benefit of 


ranibizumab in this indication is provided by data from additional studies including the phase II 


REPAIR study which was performed in 12 UK centres. 


 


6.10.4 Identify any factors that may influence the external validity of study 


results to patients in routine clinical practice; for example, how the 


technology was used in the trial, issues relating to the conduct of 


the trial compared with clinical practice, or the choice of eligible 


patients. State any criteria that would be used in clinical practice to 


select patients for whom treatment would be suitable based on the 


evidence submitted. What proportion of the evidence base is for the 


dose(s) given in the SPC? 


The findings of the Novartis phase III study have high external validity. The criteria used in 


clinical practice to select patients for whom ranibizumab would be suitable are similar to the 


inclusion and exclusion criteria of the phase III study, i.e. diagnosis of active CNV (any 


location) secondary to PM and presence of visual impairment due to CNV secondary to PM 


(i.e. BCVA of 74 letters or less). In the phase III study ranibizumab was given as a single 


initiation dose with retreatment according to either disease activity or disease stabilisation 


criteria. The disease activity criteria used in the study correspond to the anticipated licensed 


regimen as per the Summary of Product Characteristics.
1
 Thus the data reported for this 


treatment group reflect what would be anticipated in clinical practice. Treatment is initiated 


with a single injection. If monitoring reveals signs of activity, further treatment is 


recommended. Monitoring for disease activity may include clinical examination, OCT or FA. 


Monitoring is recommended monthly for the first two months and at least every three months 


thereafter during the first year. After the first year, the frequency of monitoring should be 


determined by the treating physician. 


 


All evidence for the efficacy of ranibizumab for the treatment of CNV secondary to PM is 


based on the licensed dose of 0.5 mg. The ranibizumab disease activity group from the phase 


III study and evidence from the phase II study, two RCTs, and four of the five non-RCTs are 


all for a treatment regimen consisting of an initial dose followed by retreatment based on 


disease activity criteria. 
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7 Cost-effectiveness 


7.1 Published cost-effectiveness evaluations 


Identification of studies 


7.1.1 Describe the strategies used to retrieve relevant cost-effectiveness 


studies from the published literature and from unpublished data 


held by the manufacturer or sponsor. The methods used should be 


justified with reference to the decision problem. Sufficient detail 


should be provided to enable the methods to be reproduced, and 


the rationale for any inclusion and exclusion criteria used should be 


provided. The search strategy used should be provided as in 


section 10.10, appendix 10. 


Search strategy 


The search strategy used to identify studies was the same as the one designed for the review 


of clinical effects. The strategy was sensitive enough to retrieve economic studies (economic 


evaluations and costs studies) as well as studies with other designs. No search filters 


specifically to retrieve economic evaluations were applied. No language or date limits were 


applied. Animal studies, news articles and editorials were excluded by the strategy where 


possible. Searches were conducted in several databases as described in section 10.10. 


Additional efforts to identify studies included assessing papers in the reference lists of all 


eligible studies. Recent reviews were also checked for additional studies not identified by the 


electronic searches. 


 


Study selection 


Initial record selection, on the basis of title and abstract, was undertaken by one reviewer.  


Obvious false positives were removed at this stage. The full papers were then assessed for 


relevance by one reviewer and checked by a second reviewer. Discrepancies were resolved 


through discussion or by consulting a third reviewer.  
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Inclusion and exclusion criteria 


Participants 


Studies that evaluate the costs and benefits of patients undergoing treatment for PM or CNV 


secondary to PM, including patients refractory to other therapies, were considered to be 


eligible for inclusion.   


 


Interventions and comparators 


Economic evaluations of any treatments for PM or CNV secondary to PM were considered to 


be eligible for inclusion in the review.  


 


Outcomes 


The outcomes of interest included total, direct and indirect costs; summary health outcomes; 


utility values; cost-effectiveness ratios and number of cases of blindness.  


 


Study types 


Economic evaluations of the cost-effectiveness of any treatments for PM or CNV secondary 


to PM were considered to be eligible for inclusion in the review. In addition to full publications, 


studies published as abstracts or conference presentations were considered for inclusion if 


costs and outcomes were sufficiently disaggregated.  


 


Description of identified studies 


7.1.2 Provide a brief overview of each study, stating the aims, methods, 


results and relevance to decision-making in England and Wales. 


Each study’s results should be interpreted in light of a critical 


appraisal of its methodology. When studies have been identified 


and not included, justification for this should be provided. If more 


than one study is identified, please present in a table as suggested 


below.  


Search results  


The search strategy identified 1801 records. After removal of duplicates, 965 records were 


screened for relevance based on titles and abstracts, and of these, 21 records were selected 


for full text review. Figure 17 shows a flow diagram of the screening. 
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Figure 17 Flow chart of the study selection process for the systematic review 


 


Only one study was considered to be relevant; a summary of the relevant data from the study 


is provided in Table 43. Sharma & Bakal (2002)
99


 is a cost-utility study based on data from the 


VIP trial.
26


 The study aimed to determine the improvement in quality of life that patients with 


PM gained from vPDT relative to the resources expended, from the perspective of the patient 


and insurer. It estimated the 1-year costs and health outcomes associated with treating PM 


patients with vPDT. Quality-adjusted life-years (QALYs) were estimated by converting 


disease-specific scores (based on BCVA) into utilities, using a pre-established algorithm.
100


 


The study estimated that the use of vPDT would lead to a gain of 0.037 QALYs, at a net cost 


increase of approximately $8,000, corresponding to an incremental cost-effectiveness ratio 


(ICER) of $214,085 per QALY. Sensitivity analyses demonstrated that the model outcomes 


were sensitive to the duration of treatment effect and to the link between BCVA gain and 


utility increase. 


 


This study is of limited relevance to the decision problem given that it considered the cost-


effectiveness of vPDT from the patient and insurer perspective in the US and was based on 


costs for 1 year. 
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Table 43 Summary list of other cost-effectiveness evaluations 


Study Year Country(ie
s) where 
study was 
performed 


Summary 
of model 


Patient 
population 
(average 
age in 
years) 


QALYs 
(intervention, 
comparator) 


Costs 
(currency) 
(intervention, 
comparator) 


ICER 
(per 
QALY 
gained) 


Sharma 
& 
Bakal


99
 


2002 USA Decision 
analysis 
with an 
assumption 
of 3.4 
treatments 
during the 
1-year 
time-frame 
of analysis 
for the base 
case of the 
model   


A 50-year 
old male 
with 
monocular 
vision and 
PM who 
develops a 
subfoveal 
CNV lesion   


0.037 
additional 
QALYs for 
vPDT vs no-
treatment 


US Dollars ($) 


 


Total 
incremental 
cost of vPDT: 
$1,998 per 
treatment 


$214,08
5 per 
QALY 
for base 
case 


Sharma & Bakal, 2002
99 


CNV; choroidal neovascularisation; ICER, incremental cost-effectiveness ratio; PM, pathological myopia; 
QALY, quality-adjusted life-year; vPDT, verteporfin photodynamic therapy 


 


7.1.3 Please provide a complete quality assessment for each cost-


effectiveness study identified. Use an appropriate and validated 


instrument, such as those of Drummond and Jefferson (1996)1 or 


Philips et al. (2004)2. For a suggested format based on Drummond 


and Jefferson (1996), please see section 10.11, appendix 11.  


A quality assessment of the single included study is shown in Table 44.  


  


                                                
 
1
 Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers of economic 


submissions to the BMJ. The BMJ Economic Evaluation Working Party. British Medical 
Journal 313 (7052): 275–83. 
2
 Philips Z, Ginnelly L, Sculpher M, et al. (2004) Quality assessment in decision-analytic 


models: a suggested checklist (Appendix 3). In: Review of guidelines for good practice in 
decision-analytic modelling in health technology assessment. Health Technology Assessment 
8: 36. 
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Table 44 Quality assessment of Sharma & Bakal
99


 


Study design 


Was the research question stated? Yes 


Was the economic importance of the research question stated? Yes 


Was/were the viewpoint(s) of the analysis clearly stated and justified? Yes 


Was a rationale reported for the choice of the alternative programmes or 
interventions compared? 


No 


Were the alternatives being compared clearly described? No 


Was the form of economic evaluation stated? Yes 


Was the choice of form of economic evaluation justified in relation to the questions 
addressed? 


No 


Data collection 


Was/were the source(s) of effectiveness estimates used stated? Yes 


Were details of the design and results of the effectiveness study given (if based on 
a single study)? 


No 


Were details of the methods of synthesis or meta-analysis of estimates given (if 
based on an overview of a number of effectiveness studies)? 


No 


Were the primary outcome measure(s) for the economic evaluation clearly stated? Yes 


Were the methods used to value health states and other benefits stated? No 


Were the details of the subjects from whom valuations were obtained given? No 


Were productivity changes (if included) reported separately? No 


Was the relevance of productivity changes to the study question discussed? No 


Were quantities of resources reported separately from their unit cost? No 


Were the methods for the estimation of quantities and unit costs described? No 


Were currency and price data recorded? No 


Were details of price adjustments for inflation or currency conversion given? No 


Were details of any model used given? Yes 


Was there a justification for the choice of model used and the key parameters on 
which it was based? 


No 


Analysis and interpretation of results 


Was time horizon of cost and benefits stated? Yes 


Was the discount rate stated? Yes 


Was the choice of rate justified? Yes 


Was an explanation given if cost or benefits were not discounted? NA 


Were the details of statistical test(s) and confidence intervals given for stochastic 
data? 


No 


Was the approach to sensitivity analysis described? Yes 


Was the choice of variables for sensitivity analysis justified? No 


Were the ranges over which the parameters were varied stated? Yes 


Were relevant alternatives compared? (i.e. Were appropriate comparisons made 
when conducting the incremental analysis?) 


NA 


Was an incremental analysis reported? Yes 


Were major outcomes presented in a disaggregated as well as aggregated form? No 


Was the answer to the study question given? Yes 


Did conclusions follow from the data reported? Yes 


Were conclusions accompanied by the appropriate caveats? No 


Were generalisability issues addressed? No 
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Sharma & Bakal, 2002
99 


NA, not applicable 
 


 


7.2 De novo analysis 


Patients 


7.2.1 What patient group(s) is(are) included in the economic evaluation? 


Do they reflect the licensed indication/CE marking or the population 


from the trials in sections 1.3 and 6.3.3, respectively? If not, how 


and why are there differences? What are the implications of this for 


the relevance of the evidence base to the specification of the 


decision problem? For example, the population in the economic 


model is more restrictive than that described in the (draft) SPC/IFU 


and included in the trials.  


The patient population described in the decision problem matches the anticipated licensed 


indication for ranibizumab, i.e. patients with visual impairment due to CNV secondary to PM 


(as described in section 1.5). The base case uses data from the Novartis phase III trial, as 


described in section 6.3; this cohort is considered to be representative of the licensed 


population and patients who would receive ranibizumab in the UK. 


 


Model structure 


7.2.2 Please provide a diagrammatical representation of the model you 


have chosen. 


A state transition Markov model was developed in Microsoft® Excel. It comprises nine 


mutually exclusive health states, eight of which are defined by ranges of BCVA and one is an 


absorbing state, ‘death’ (Figure 18Error! Reference source not found.). The eight BCVA 


health states correspond to levels of BCVA defined according to the ETDRS scale. The 


approximate equivalent Snellen values are also given in Figure 18. 


 


The model follows a cohort of 1,000 hypothetical generated patients. Each patient may 


experience a different health pathway over the course of the model. Patients enter the model 


at a BCVA level as defined by the baseline distribution of BCVA levels in the Novartis phase 


III trial. Using 3-monthly cycles, the model predicts changes in each patient’s health status, 


quality of life, resource use and associated costs.  
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Figure 18 Model structure 


 
 
The arrows shown in this figure apply to the transition probability sensitivity analyses. For transition probabilities based on current BCVA (base case), 
patients may move between any two states, so the arrows as depicted on this schematic would extend to all other states. The arrows have not been 
completed here for every possible state to maintain legibility. 
BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study 
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7.2.3 Please justify the chosen structure in line with the clinical pathway of care 


identified in section 2.5. 


Treatment in patients with visual impairment due to CNV secondary to PM aims to improve or stabilise 


BCVA. The model structure therefore fits the care pathway as the effectiveness of interventions is 


determined by their impact on BCVA.  


 


This Markov approach has successfully been employed in other economic assessments of interventions 


used to treat conditions associated with deterioration in BCVA.
48-53


 The model therefore represents an 


appropriate approach to modelling the impact of changes in BCVA on costs and quality of life over time.  


 


In the model, the BCVA health states are defined by a 10-letter range in BCVA. A range of 10 letters (2 lines) 


was chosen because a change of 10 letters is considered to be clinically significant. For example, in a study 


of vision loss in patients with diabetic retinopathy, a decrease in BCVA of 10 letters was associated with a 


substantial decline in HRQoL (eg inability to drive, increased dependency, role limitations, impaired mental 


health), and was correlated with a significant change in vision related quality of life as measured with the NEI 


VFQ-25.
78


 


 


7.2.4 Please define what the health states in the model are meant to capture. 


The BCVA health states in the model are based on the BCVA in the treated eye and thus capture the effects 


of disease progression over time.  


 


There is currently a lack of consensus about how an individual’s visual acuity relates to their quality of life, 


specifically whether HRQoL is determined solely by BCVA in the BSE, or WSE, or the combination of BCVA 


in both eyes. In the model, the maximum gain in utilities relating to BCVA in the WSE is 0.1 (i.e. the 


difference between the worst to the best BCVA states and this was tested in scenario analyses. A weighted 


approach based on the number of patients whose BCVA represents the BSE and WSE respectively was 


used to determine utilities (see section 7.4.9 for details). This proportion was derived from the Novartis 


phase III study (i.e BSE for 20.8% of patients at baseline). 


 


7.2.5 How does the model structure capture the main aspects of the condition for 


patients and clinicians as identified in section 2 (Context)? What was the 


underlying disease progression implemented in the model? Or what treatment 


was assumed to reflect underlying disease progression? Please cross-


reference to section 2.1. 


The main aspect of CNV secondary to PM for patients and clinicians is loss of vision (see section 2.1). This 


is captured directly in the model in the health states, as described in sections 7.2.3 and 7.2.4. A change in 
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BCVA has implications for HRQoL as well as for the type and frequency of healthcare provided, and these 


aspects of the condition are captured in the model. 


 


In the first year of the model, disease progression for treatment with ranibizumab is modelled based on the 


efficacy results for the ranibizumab disease activity arm from the Novartis phase III trial. For treatment with 


vPDT, disease progression over the first year is modelled based on the efficacy results for the vPDT group of 


the Novartis phase III trial for the first 3 months (cycle 1) and results for vPDT in the VIP study for the 


following 9 months (cycles 2, 3 and 4). Data from the VIP study were used for months 4−12 for vPDT 


because in the Novartis phase III trial, patients in the vPDT arm could receive ranibizumab from month 4 


onwards and 72% of patients did so. For year 2, disease progression is modelled based on data derived 


from a natural history study that reports the decline in BCVA over time in patients not receiving treatment 


(base case)
22


 or from multiple natural history studies from different countries (scenario analysis, see section 


7.3.2 and Table 46 for further details)..
14,16,18-22


  


 


7.2.6 Please provide a table containing the following information and any additional 


features of the model not previously reported. A suggested format is presented 


below. 
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Table 45 Key features of analysis 


Factor Chosen values Justification Reference 


Time horizon Lifetime Effects of CNV secondary to PM on 
BCVA, including the risk of 
recurrence, are expected to 
continue for the remainder of the 
patient’s life; patients have an 
average age of 55 years at the 
start of the model 


Novartis phase 
III trial,


32
 VIP 


study
81


 


Cycle length 3 months This allows sufficient time to 
capture movement between health 
states on a regular basis and 
allows for the regular treatment 
and follow-up frequency in this 
condition. Furthermore, patient 
level data were reported for 3-
month intervals in the VIP trial 
which provides the transition 
probabilities for vPDT for cycles 
2−4 (months 4−12). 


Novartis phase 
III trial,


32
 VIP 


study
81


 


Half-cycle correction Yes NICE reference case NICE methods 
guide 


Were health effects 
measured in QALYs; if 
not, what was used? 


Yes, QALYs NICE reference case NICE methods 
guide 


Discount of 3.5% for 
utilities and costs 


3.5% NICE reference case NICE methods 
guide 


Perspective (NHS/PSS) NHS and PSS NICE reference case NICE methods 
guide 


Novartis phase III 12 month CSR,
32


 VIP trial
81


 
BCVA, best corrected visual acuity; CNV, choroidal neovascularisation; NHS, National Health Service; PM, 
pathological myopia; PSS, personal social services; QALY, quality-adjusted life-year; vPDT, verteporfin 
photodynamic therapy 


 


Technology  


7.2.7 Are the intervention and comparator(s) implemented in the model as per their 


marketing authorisations/CE marking and doses as stated in sections 1.3 and 


1.5? If not, how and why are there differences? What are the implications of this 


for the relevance of the evidence base to the specified decision problem? 


Both ranibizumab and vPDT are implemented as per their marketing authorisations.  


 


7.2.8 Please note that the following question refers to clinical continuation rules and 


not patient access schemes. Has a treatment continuation rule been assumed? 


If the rule is not stated in the (draft) SPC/IFU, this should be presented as a 


separate scenario by considering it as an additional treatment strategy 
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alongside the base-case interventions and comparators. Consideration should 


be given to the following. 


 The costs and health consequences of factors as a result of implementing the 


continuation rule (for example, any additional monitoring required). 


 The robustness and plausibility of the endpoint on which the rule is based. 


 Whether the ‘response’ criteria defined in the rule can be reasonably achieved. 


 The appropriateness and robustness of the time at which response is measured. 


 Whether the rule can be incorporated into routine clinical practice. 


 Whether the rule is likely to predict those patients for whom the technology is 


particularly cost effective. 


 Issues with respect to withdrawal of treatment from non-responders and other equity 


considerations.  


Based on the SPC, ranibizumab treatment for patients with visual impairment due to CNV secondary to PM 


is initiated with a single injection. As described in section 1.13, treatment is initiated with a single injection. If 


monitoring reveals signs of activity, further treatment is recommended. Monitoring for disease activity may 


include clinical examination, OCT or FA. Monitoring is recommended monthly for the first two months and at 


least every three months thereafter during the first year. After the first year the frequency of monitoring 


should be determined by the treating physician.
1
 


 
In the Novartis phase III trial, the ranibizumab disease activity group was treated according to the SPC (see 


section 6.3.2). The use of ranibizumab within the model is based on data from this treatment arm in the 


phase III trial.  


 


After initial vPDT administration, patients should be re-evaluated every 3 months. In the event of recurrent 


CNV leakage, vPDT may be given up to 4 times a year, according to the SPC.
101


 The use of vPDT in the VIP 


study adheres to this treatment strategy, and data from this study were used in the economic model (see 


section 6.7.2 for clinical data and Table 55 for model details).  
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7.3 Clinical parameters and variables 


When relevant, answers to the following questions should be derived from, and be consistent with, 


the clinical-evidence section of the submission (section 6). Cross-references should be provided. If 


alternative sources of evidence have been used, the method of identification, selection and 


synthesis should be provided as well as a justification for the approach. 


7.3.1 Please demonstrate how the clinical data were implemented into the model.  


Clinical data regarding the effectiveness of the interventions and the incidence of AEs were used in the 


model. 


 


Clinical effectiveness 


The effectiveness of the treatments in the model is expressed as the probability of moving between health 


states based on the change in BCVA in the treated (study) eye, as described in detail in section 7.3.2. 


Effectiveness data were populated using patient level data for the study eye from the Novartis phase III trial 


and the VIP trial for year 1 (Table 46). Data from a number of natural history studies were then used to 


model disease progression beyond year 1 in both treatment groups (Table 46). 


 


Table 46 Sources of clinical effectiveness data used in the model 


 Ranibizumab vPDT 


Year 1 (baseline to month 3) Novartis phase III trial Novartis phase III trial 


Year 1 (month 3 to month 12) Novartis phase III trial VIP trial 


Year 2+  (beyond month 12 
onwards) 


Yoshida et al., 2002 (base case)
22


 


Multiple natural history studies 
(scenario analysis)


14,16,18-22
 


Yoshida et al., 2002 (base case)
22


 


Multiple natural history studies 
(scenario analysis)


14,16,18-22
 


 


Adverse events 


A number of AEs were included in the model as described in Table 47. The rationale for inclusion of each 


adverse event was based on a combination of the relative prevalence and severity of each event (that is, 


infrequent and non-severe events and adverse events that were not associated with increased health 


resource utilisation were not included.)  


 


The rates for ranibizumab were selected from the clinical study report (CSR) for the Novartis Phase III trial 


and the rates for vPDT and observation were selected from the CSR for the VIP trial.
81


 The model included 


the events that occurred in at least five patients, and the AEs that are suspected to be related to the study 


drug and/or ocular injection. There were no non-ocular adverse events relating to the study drug and/or the 


ocular injection that occurred in at least five patients for ranibizumab.  
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Table 47 Adverse events included in the model 


Events per patient (%) Ranibizumab
34


 vPDT
81


 


Conjunctival haemorrhage 8.5% - 


Intraocular pressure increased 4.2% - 


Visual Disturbance - 14.8% 


Injection site AEs - 9.9% 


AE, adverse event; vPDT, verteporfin photodynamic therapy 
Bandello et al 2013;


34
 VIP trial


81
 


 


7.3.2 Demonstrate how the transition probabilities were calculated from the clinical 


data. If appropriate, provide the transition matrix, details of the transformation of 


clinical outcomes or other details here. 


Transition probabilities for Year 1 from Novartis phase III trial and VIP trial 


Three sets of transition probabilities were developed based on data from the Novartis phase III trial (for 


baseline to month 3 for ranibizumab and vPDT and months 3 to 12 for ranibizumab) and the VIP trial (for 


months 3 to 12 for vPDT). Effectiveness data were available from the monthly follow-up visits from month 1 


to month 12 in the Novartis phase III trial and from 3-monthly follow-up visits in the VIP trial. Thus monthly 


data were available for ranibizumab for the first year and for vPDT from month 1 to month 3, and 3-monthly 


data were available for vPDT from month 4 to month 12. 


 


Transition probabilities for the first year on treatment were calculated using the last observation carried 


forward (LOCF) data for the following four time periods: 


 baseline to month 3 


 month 3 to month 6 


 month 6 to month 9 


 month 9 to month 12. 


A cycle length of three months was chosen to allow for the inclusion of patient-level data from the VIP trial, in 


which patients were assessed at three-monthly intervals. Furthermore, this cycle length allows sufficient time 


to capture changes in BCVA. 


 


Transition probabilities were calculated from clinical trial data as follows: 


i. All BCVA scores for the study eye were assigned to one of the BCVA health states specified in the 


model structure 


ii. For each patient at each time point, the change in health state was determined: gaining two health 


states (i.e. at least 4 lines), gaining one health state (i.e. gaining between 2 and 4 lines),  no change 


in health state (i.e. gaining of losing less than 2 lines), losing one health state (i.e. losing between 2 


and 4 lines), or losing two health states (i.e. losing at least 4 lines) 


iii. The probability (by treatment) of moving between groups was then determined for each month 


iv. Where probabilities were calculated over longer periods (i.e. month 2 to 6), the probability of 


changing each month was used to derive the overall probabilities, as opposed to the probability of 
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having changed between months 2 and 6 only.  For example, if a patient started in the third health 


state, moved to the second after one month, and then moved back to the third, this would impact on 


the probability of gaining and losing a group during that time period; 


 


Three different methods of calculating the probabilities were used to derive alternative sets of transition 


probabilities, which are presented in scenario analyses (section 7.7.9). 


 


Scenario 1: Dependent on current BCVA level (full 8x8 matrix). The probability of change was 


considered to depend upon the patient’s current BCVA level (i.e. the patient’s visual acuity at monthN 


determines their likelihood of change by monthN+1) and a patient could move from any health state to 


any other health state. This was used for the base case. 


 


Scenario 2: Dependent on current BCVA level (split for top two levels). The probability of change 


was considered to depend upon the patient’s current BCVA level (i.e. the patient’s BCVA at monthN 


determines their likelihood of change by monthN+1) for the top two health states only, combined 


with the probability of change being independent of the patient’s current BCVA level for the rest of 


the health states. A patient could only gain or lose up to 2 health states (i.e. 4 lines) between any 


consecutive cycles. Thus the probabilities (for all but the top 2 states) were then calculated for the 


following outcomes: gaining at least 4 lines, gaining between 2 and 4 lines, no change in BCVA, 


losing between 2 and 4 lines, and losing at least 4 lines.  This was used as a scenario analysis. 


 


Scenario 3: Constant across all BCVA levels. The probability of change was considered irrespective 


of the patient’s current BCVA level (i.e. constant transition probabilities across BCVA levels) and a 


patient could only gain or lose up to 2 health states (i.e. 4 lines, as for scenario 2) between any 


consecutive cycles. This was also used as a scenario analysis. 


 


Table 48, Table 49 and Table 50 give examples of the transition probability matrices for the three scenarios 


(see Section 11.1, Appendix 14 for the full set of matrices). 


 


In the base case (Scenario 1 − dependent on current BCVA level), transition probability matrices were 


calculated where patients may move from any one of the eight health states (other than death) to any other 


health state, resulting in 64 (8x8) unique transition probabilities. These probabilities are based on the change 


between two specific health states (e.g. the probability of moving from the 86- to 100-letter health state to the 


55- to 46-letter health state) and not the change in number of health states (e.g. gaining one health state 


corresponding to gaining at 2 to 4 lines). Also, patients are not restricted to losing or gaining less than 4 lines 


between any two consecutive cycles. Using a complete 8x8 transition matrix (Scenario 1) with fully unique 


values is a more sophisticated strategy which represents the clinical trial data more accurately as fewer 


assumptions are made. However, as transition probabilities are calculated for moving between each health 


state, there are instances where there are few or no real observations for some transitions – this may lead to 


counter-intuitive or unrealistic scenarios.  
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The two alternative methods of deriving transition probabilities – Scenarios 2 and 3 − were tested in scenario 


analyses. Scenario 3 – constant across all BCVA levels − allows for a larger number of observations to be 


included in the calculation of transition probabilities. However, this approach leads to a ceiling effect because 


patients in the highest BCVA group will be unable to achieve a higher health state in the model, even though 


clinical data suggest that a percentage of patients with a high BCVA do achieve an improvement in BCVA. 


The resulting ceiling effect means that the average BCVA score in the model will, over time, gradually fall 


below the observed value.  


 


Scenario 2 – current BCVA split for top two levels – aims to reduce this potential ceiling effect in that 


transition probabilities for the top two levels – those most affected by the ceiling effect – are considered 


dependent on the current BCVA level, whereas transition probabilities for the lower BCVAs are not 


dependent on current BCVA. This method makes fewer assumptions about the transition probabilities 


compared to scenario 3 and can be viewed as a compromise between Scenario 1 and 3. 
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Table 48 State transition probability matrix for ranibizumab based on trial data (full matrix) 
(Scenario 1) 


0 to 3 m 
Before 


100–86 85–76 75–66 65–56 55–46 45–36 35–26 < 25 


A
ft


e
r 


100–86 1.00* 0.00 0.18 0.00 0.00 0.00 0.00 0.00 


85–76 0.00 1.00 0.68 0.24 0.13 0.00 0.00 0.00 


75–66 0.00 0.00 0.09 0.59 0.31 0.23 0.00 0.00 


65–56 0.00 0.00 0.05 0.12 0.25 0.31 0.44 0.00 


55–46 0.00 0.00 0.00 0.06 0.25 0.31 0.33 0.00 


45–36 0.00 0.00 0.00 0.00 0.06 0.15 0.00 0.00 


35–26 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.00 


< 25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00* 


 Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 n 0 3 22 34 16 13 9 0 


 


*In some instances, a small sample size meant that no patients provided data for a particular column. 
In those instances, it was assumed that the patient would remain in the same health state. These 
cases are marked with an asterisk (*). 


 


Table 49 State transition probability matrix for ranibizumab based on trial data (split for top two 
levels) (Scenario 2) 


0 to 3 m 
Before 


100–86 85–76 75–66 65–56 55–46 45–36 35–26 < 25 


A
ft


e
r 


100–86 1.0000* 0.0000 0.3365 
(0.046) 


     


85–76 0.0000 1.0000* 0.4904 
(0.049) 


0.3365 
(0.046) 


    


75–66 0.0000 0.0000 0.1442 
(0.034) 


0.4904 
(0.049) 


0.3365 
(0.046) 


   


65–56  0.0000 0.0288 
(0.016) 


0.1442 
(0.034) 


0.4904 
(0.049) 


0.3365 
(0.046) 


  


55–46   0.0000 
(0.000) 


0.0288 
(0.016) 


0.1442 
(0.034) 


0.4904 
(0.049) 


0.3365 
(0.046) 


- 


45–36    0.0000 
(0.000) 


0.0288 
(0.016) 


0.1442 
(0.034) 


0.4904 
(0.049) 


0.3365 
(0.046) 


35–26     0.0000 
(0.000) 


0.0288 
(0.016) 


0.1442 
(0.034) 


0.4904 
(0.049) 


< 25      0.0000 
(0.000) 


0.0288 
(0.016) 


0.1731 
(0.037) 


 Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 n 0 3 104 104 104 104 104 104 


 *standard deviation 0.000 
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Table 50 Transition probabilities based on trial data constant across baseline BCVA level, 
baseline to month 3 (Scenario 3) 


 Probability (standard deviation) 


Effectiveness progression rates Ranibizumab vPDT 


Gain at least 4 lines 0.327 (0.045) 0.073 (0.035) 


Gain between 2 and 4 lines 0.477 (0.048) 0.273 (0.060) 


No change 0.168 (0.036) 0.364 (0.064) 


Lose between 2 and 4 lines 0.028 (0.016) 0.236 (0.057) 


Lose at least 4 lines 0.000 (0.000) 0.055 (0.030) 


n 107 55 


BCVA, best-corrected visual acuity; vPDT, verteporfin photodynamic therapy 


 
 
Transition probabilities for Year 2 onwards (12 months onwards) 


Transition probabilities were also derived from a number of studies that have reported the decline in BCVA 


over time in individuals with PM in the absence of treatment (Table 51). These studies report baseline BCVA 


and the proportion of patients that experience a worsening, improvement or stabilisation of their BCVA at the 


end of a follow-up period. To translate these data into transition probabilities for use in the model, it was 


assumed that BCVA does not change significantly in a 3-month cycle; it either remains stable or deteriorates 


by no more than two lines. The duration of follow-up varies between patients and studies, and in each study, 


the overall probability of a patient’s vision deteriorating over the follow-up period was converted to a monthly 


rate, using the following equation: 


 


Rate = - ln(1 - probability) / follow-up time 


 


Each of these rates was then converted into a three-monthly probability of deterioration in BCVA using the 


following equation: 


 


Probability = 1 – exp( ln[1 – rate] / 3) 


 


The mean probability of a patient experiencing deterioration in BCVA was then weighted based on the 


number of eyes in each study.  
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Table 51 Studies reporting disease progression in the absence of treatment and used to derive 
transition probabilities beyond year 1. 


Study Eyes in 
study 


Follow 
up 


(months) 


Probability of 
decrease in 


BCVA during 
follow up 


period 


Rate of 
BCVA loss 


(per 
month) 


% patients with 
BCVA 


deterioration 
(per cycle) 


Hotchkiss & Fine, 
1981


18
 


27 25.2 0.54 0.029 0.010 


Hampton et al. 1983
16


 42 40.8 0.71 0.030 0.010 


Secretan et al. 1997
20


 50 60 0.62 0.016 0.005 


Tabandeh et al. 1999
21


 22 12 0.36 0.037 0.013 


Bottoni & Tilanus, 
2001


14
 


31 46.8 0.58 0.019 0.006 


Yoshida et al. 2002
22


 47 86.4 0.51 0.008 0.003 


Kojima et al. 2006
19


 54 60 0.85 0.032 0.011 


Hotchkiss & Fine, 1981;
18


 Hampton et al., 1983;
16


 Secretan et al., 1997;
20


 Tabandeh et al., 1999;
21


 
Bottoni & Tilanus, 2001;


14
 Yoshida et al., 2002;


22
 Kojima et al., 2006


19 


BCVA, best corrected visual acuity 


 


The base case analysis incorporates data from Yoshida et al. 2002
22


 as this study reported follow up data for 


the longest duration (86.4 months). The transition probabilities are summarised in Table 52. As a scenario 


analysis, data from all studies were pooled and incorporated into the model as described previously. It is 


assumed that BCVA declines at the same rate, irrespective of initial treatment. This represents a 


conservative approach since clinical opinion from a UK advisory board suggests that the decline in BCVA 


after treatment (i.e. from the second year onwards) is likely to be more rapid in the vPDT group. 


 


Table 52 Transition probabilities derived from Yoshida et al 2002
22


 and used in the base case 
analysis 


  Before 


 BCVA 86-
100 


76-85 66-75 56-65 46-55 36-45 26-35 <25 


A
ft


e
r 


86-100 0.9972 0.000 0.000 0.000 0.000 0.000 0.000 0.000 


76-85 0.0028 0.9972 0.000 0.000 0.000 0.000 0.000 0.000 


66-75 0.000 0.0028 0.9972 0.000 0.000 0.000 0.000 0.000 


56-65 0.000 0.000 0.0028 0.9972 0.000 0.000 0.000 0.000 


46-55 0.000 0.000 0.000 0.0028 0.9972 0.000 0.000 0.000 


36-45 0.000 0.000 0.000 0.000 0.0028 0.9972 0.000 0.000 


26-35 0.000 0.000 0.000 0.000 0.000 0.0028 0.9972 0.000 


<25 0.000 0.000 0.000 0.000 0.000 0.000 0.0028 0.9972 


Yoshida et al., 2002
22 


BCVA, best corrected visual acuity 


 


 


Mortality 


In addition to moving between the BCVA health states, patients may also die. The probability of all-cause 


mortality  was therefore included in the model, using annual rates based on life tables for England and 
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Wales.
102


 The rates for males and females were calculated as an average, and were converted to monthly 


rates using the following formula: 


 


                          [   (
                  


  
)] 


 


In addition, as per the models for AMD
103


 and RVO,
53


 an increased mortality risk was applied according to 


BCVA in all All situations (base case and all scenarios/sensitivity analyses tested). This was based on 


evidence for a relationship between BCVA and risk of mortality.
55


 Although this evidence was not specific to 


PM, it seems reasonable to assume that the worsening of BCVA associated with CNV secondary to PM may 


lead to similar increases in mortality. The relative risk (RR) applied to each BCVA level is shown in Table 53. 


 


Table 53 Relative risk for mortality by BCVA level in the BSE or WSE 


BCVA level (letters) RR of mortality (BSE) RR of mortality (WSE) 


86 to 100 1.00 1.00 


76 to 85 1.00 1.00 


66 to 75 1.00 1.00 


56 to 65 1.00 1.00 


46 to 55 1.23 1.00 


36 to 45 1.23 1.00 


26 to 35 1.54 1.23 


<25 1.54 1.23 


BCVA, best corrected visual acuity; BSE, better-seeing eye; RR, relative risk; WSE, worse-seeing eye 


 


The relative risk of death was applied to patients based on a weighted average of those treated in the WSE 


or BSE. Thus if 10% of patients had the disease in the BSE, then the risk of mortality would be calculated as: 


 


Mortality risk = (0.10 x risk associated with BSE) + (0.90 x risk associated with WSE) 


 


In the economic model, the increase in mortality (i.e. the RR minus 1) was multiplied by the proportion of 


patients treated in the BSE at that time point. 


 


7.3.3 Is there evidence that (transition) probabilities should vary over time for the 


condition or disease? If so, has this been included in the evaluation? If there is 


evidence that this is the case, but it has not been included, provide an 


explanation of why it has been excluded. 


The transition probabilities are expected to vary over time. This has been included in the model as described 


in section 7.3.2.   


 


7.3.4 Were intermediate outcome measures linked to final outcomes (for example, 


was a change in a surrogate outcome linked to a final clinical outcome)? If so, 
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how was this relationship estimated, what sources of evidence were used, and 


what other evidence is there to support it? 


No, the final outcome used in the model was change in BCVA and this was measured directly in the clinical 


trials. 


 


7.3.5 If clinical experts assessed the applicability of values available or estimated any 


values, please provide the following details3: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or medical specialist 


whose opinion was sought 


 the background information provided and its consistency with the totality of the 


evidence provided in the submission 


 the method used to collect the opinions 


 the medium used to collect opinions (for example, was information gathered by 


direct interview, telephone interview or self-administered questionnaire?)  


 the questions asked 


 whether iteration was used in the collation of opinions and if so, how it was used (for 


example, the Delphi technique).  


Two ophthalmologists in the UK were selected and invited to participate in face-to-face interviews to discuss 


clinical assumptions applied to the economic model. Both were acknowledged experts in the treatment of 


PM, are practicing at NHS teaching and general hospitals and were investigators in the phase 2 study 


(REPAIR) performed in the UK which investigated the efficacy and safety of ranibizumab for the treatment of 


CNV secondary to PM (see section 6.2.7) and were aware of the results from this trial. At each interview the 


expert was presented with all aspects of the model in a presentation (see Section 11.3, Appendix 16). Two 


members of the Novartis Medical team and one health economist attended the interviews. During the 


interview, a member of the Novartis team presented each slide, explaining the methodology, and then asked 


the clinical expert an open question about their thoughts and opinions following each slide. No iteration was 


used in the collation of opinions.  


 


Additionally, an international advisory board was held on 13
th
 December 2012 in Hong Kong, attended by 


eleven experts in retinal medicine from the Asia-Pacific region. The Novartis phase III and REPAIR trials 


                                                
 
3
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing submissions to 


the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: Pharmaceutical Benefits Advisory 
Committee. 
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were discussed, as well as current treatment practices for CNV secondary to PM, bilateral disease, 


recurrence, unanswered questions from clinical studies and patient information and education. 


 


Summary of selected values 


7.3.6 Please provide a list of all variables included in the cost-effectiveness analysis, 


detailing the values used, range (distribution) and source. Provide cross-


references to other parts of the submission. Please present in a table, as 


suggested below. 


Variables not yet presented in previous sections are included in Table 54. 
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Table 54 Summary of UK base case variables applied in the economic model 


Variable Value Reference to 
section in 
submission 


Population 


Comparator vPDT  


Table 15 Starting age, mean 55 


Data source Trial data (Novartis phase III and VIP 
studies) 


Transition probabilities Based on current BCVA Section 7.3.2 


Natural progression From year 2 onwards Section 7.3.1 


Eye involvement 


BSE/WSE split 20.8% of the cohort (both groups) had the 
study eye as the BSE at baseline (79.2% 
WSE at baseline) 


 


32.4% of the ranibizumab cohort had the 
study eye as the BSE at 12 months 
compared to 22.4% of the vPDT cohort 


Section 7.2.4 


Recurrence Yes, 6% annually Section 7.3.7 


Bilateral disease Yes, 15% at baseline Section 7.5.5 


Results 


Time horizon Lifetime Section 7.3.7 


Discounting 3.5% (costs and outcomes) Section 7.3.8 


Willingness to pay threshold £20,000 Not applicable 


Perspective Health care Not applicable 


Quality of life 


Utility, BSE Czoski-Murray, 2009
56


 values Section 7.4.9 


Utility, WSE 0.1 maximum utility gain 


Unit costs 


Ranibizumab £742.17; XXXXXXXXXXXX Section 7.5.1 


vPDT £850 


Ophthalmologist £123.62 


OCT £51.27 


Injection visit £117.26 


Cost of Blindness Year 1: £17,325.94; Year 2+: £17,244.67 


Resource use 


Ranibizumab: 


     Treatment visits 


     Monitoring visits 


 


Year 1: 3.5; Year 2: 1; Year 3+: 0 


Year 1: 8.5; Year 2: 4; Year 3+: 0 


Section 7.5.5 


vPDT: 


     Treatment visits 


     Monitoring visits 


 


Year 1: 3.4; Year 2: 1.7; Year 3+: 0 


Year 1: 4; Year 2: 4; Year 3+: 0 


Recurrence treatment and monitoring 
visits 


As above, for each comparator 


Adverse events 


Rates:  


     Conjunctival haemorrhage 


     Intraocular pressure 


 


Ranibizumab: 8.5% 


Ranibizumab: 4.2% 


Section 7.3.1 
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     increased 


     Visual Disturbance 


     Injection site AEs (non- 


     ocular) 


 


vPDT: 14.8% 


vPDT: 9.9% 


Disutilities:  


     Conjunctival haemorrhage 


     Intraocular pressure 


     increased 


     Visual Disturbance 


     Injection site AEs (non- 


     ocular) 


 


0.02 


0.01 


 


0.00 


0.1336 


Section 7.4.8 


Costs:  


     Conjunctival haemorrhage 


     Intraocular pressure 


     increased 


     Visual Disturbance 


     Injection site AEs (non- 


     ocular) 


 


£1,234.31 


£31.67 


 


£0 


£100 


Section 7.5.7 


Baseline distribution of visual acuity in Novartis phase III trial
32


 


BCVA level (letters) Proportion of all patients  


86–100 0% Not applicable 


76–85 4% 


66–75 20% 


56–65 33% 


46–55 20% 


36–45 13% 


26–35 9% 


< 25 1% 


Proportion of patients whose treated eye is their BSE 


BCVA level Proportion of all patients  


86–100 50%
a
 Not applicable 


76–85 50% 


66–75 28% 


56–65 20% 


46–55 26% 


36–45 19% 


26–35 17% 


< 25 0% 


Novartis phase III study 12 month CSR
32 


AE, adverse event; BCVA, best corrected visual acuity; BSE, better-seeing eye; OCT, optical coherence 
tomography; PAS, patient access scheme; vPDT, verteporfin photodynamic therapy; WSE, worse-seeing 
eye 
a
Assumption; no patients had a BCVA level of between 86 and 100 at baseline. 


 
 


7.3.7 Are costs and clinical outcomes extrapolated beyond the trial follow-up 


period(s)? If so, what are the assumptions that underpin this extrapolation and 


how are they justified? In particular, what assumption was used about the 
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longer term difference in effectiveness between the intervention and its 


comparator? For the extrapolation of clinical outcomes, please present graphs 


of any curve fittings to Kaplan–Meier plots.  


Costs and clinical outcomes have been extrapolated to a lifetime time horizon. This time period was chosen 


because CNV secondary to PM is generally diagnosed in a younger population than other eye diseases (e.g. 


the mean age at baseline in the Novartis phase III trial was 54 to 57 years) and the benefits of improved 


BCVA are likely to extend for the lifetime of patients. Patients have an average age of 55 years at the start of 


the model, and effects of the interventions on BCVA are expected to be experienced over two years, as 


evident from clinical data. Thereafter due to an absence of any robust longer-term data, BCVA in the model 


declines according to the natural history in this population and this is integrated into the model as described 


in section 7.3.2. Costs are extrapolated beyond the trial follow-up period as described in sections 7.5.5 and 


7.5.6. 


 


A further reason for considering a lifetime horizon is that patients may experience a recurrence of CNV 


secondary to PM after they have been treated. This recurrence may manifest as either the same lesion that 


the patient was originally treated for or as a new lesion. Based on recommendations from an advisory board, 


the rate of recurrence was assumed to be approximately 30% over 5 years, resulting in an annual 


prevalence of 6%. The impact of recurrence on costs was included in the model (see section 7.5.5). Due to a 


lack of evidence, additional potential gains in vision (and therefore QALYs) were not accounted for; a 


conservative approach was therefore adopted. 


  


7.3.8 Provide a list of all assumptions in the de novo economic model and a 


justification for each assumption. 
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Table 55 Assumptions within the model 


Parameter Assumptions Justification 


Time horizon Lifetime  Effects of CNV secondary to PM 
on BCVA, including the risk of 
recurrence, are expected to 
continue for the remainder of the 
patient’s life; patients have an 
average age of 55 years at the 
start of the model. The scope 
states that the time horizon 
should be sufficiently long to 
reflect any differences in costs 
or outcomes between the 
technologies being compared. 


Health states Eight BCVA health states defined 
by a BCVA range of 10 letters (2 
lines) and death 


A change in BCVA of 10 letters 
is considered to be clinically 
meaningful and confers 
sufficient granularity to model 
incremental differences in BCVA 
between treatments 


BCVA at baseline Distributed as in Novartis phase III 
trial for the ranibizumab disease 
activity and vPDT arms 


Reflects the baseline health 
states of the population from the 
key study used in the model 


Treated eye Distribution between BSE and 
WSE according to distribution at 
baseline in the Novartis phase III 
trial 


Reflects the treated eye in the 
population from the key study 
used in the model 


Progression in 
year 1 


For ranibizumab: based on data 
from Novartis phase III trial for the 
ranibizumab disease activity 
group.  
For vPDT: based on Novartis 
phase III trial for months 1 to 3 
(cycle 1) and from the VIP study 
for months 4 to 12 (cycles 2, 3 and 
4).  


Based on data from large 
randomised studies for the 
interventions of interest 


Progression in 
years 2+ 


Based on decline in BCVA due to 
natural history for this population 


Data indicate that BCVA 
stabilisation is achieved after 1 
year in patients with CNV 
secondary to PM and that 
progressive decline in BCVA 
occurs due to natural history 


Utilities Utilities according to BCVA were 
applied. WSE utilities were 
assumed to have a maximum 10% 
gain from the lowest (<25 letters) 
to the highest (86–100 letters) 
health state in the base case 
analysis. 


In the base case, utilities for the 
BSE were taken from Czoski-
Murray,


56
 a study performed in a 


representative sample of the UK 
general population in which 
visual acuity levels were 
simulated using contact lenses. 
The gain in utilities for the WSE 
was based on an approach as 
advised by NICE for 
ranibizumab for age-related 
macular degeneration.


48
 This 


takes into account the relative 
benefits of binocular and 
monocular vision, with a 
difference in utility value of 
approximately 0.1 between 
people with good visual acuity in 
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Parameter Assumptions Justification 


both eyes and people with good 
vision in only on eye. 


Mortality An increase in mortality according 
to BCVA in the BSE and WSE was 
applied 


A decrease in BCVA has been 
associated with an increased 
risk of mortality, with blindness 
increasing the risk by a factor of 
1.54 relative to those without 
visual impairment


55
 


Adverse events Adverse event rates for 
ranibizumab and vPDT were 
based on data from the Novartis 
phase III trial and VIP trials, 
respectively. Disutilities were 
applied to each patient 
experiencing an adverse event and 
costs of managing the adverse 
event were applied. 


Based on data from large 
randomised studies for the 
interventions of interest. 


Treatment 
duration 


The maximum duration of initial 
treatment was assumed to be 2 
years in the base case analysis.  


The UK experts and an 
international advisory board 
consider two years to be the 
maximum plausible time a 
patient should be on treatment 
before being discharged from 
services 


Number of 
treatments and 
follow-up visits  


Patients treated with ranibizumab 
were assumed to receive 3.5 
treatment visits in year 1 and 1 
treatment in year 2. Patients 
treated with vPDT were assumed 
to have 3.4 treatment visits in year 
one and 1.7 in year 2. Patients 
treated with ranibizumab were 
assumed to be monitored 8.5 
times in year 1 and 4 times in year 
2, whereas patients treated with 
vPDT were monitored quarterly in 
years 1 and 2. Patients were 
assumed to experience recurrence 
at an annual rate of 6%. The 
injection treatment and monitoring 
frequency for recurrence is 
assumed to be the same as for 
year 1 of initial treatment. These 
patients are set up so they start 
treatment again as per year 1. 


For ranibizumab, the mean 
number of injections for year 1 
was taken from the Novartis 
phase III trial and the 
assumption of one injection in 
year 2 is based on 
recommendations from a UK 
advisory board. The treatment 
schedule for years 1 and 2 for 
vPDT was based on the VIP 
study. For both treatments, 
based on advisory board 
recommendations, patients are 
assumed to be discharged after 
2 years; hence, no treatment is 
given from year 3 onwards.  


 


Cost of blindness Annual costs of blindness applied 
to the patients in the model as they 
move in and out of blindness 
health state for their BSE  


Blindness has been shown to be 
associated with significant 
lifetime costs


104
 (Table 61). The 


cost of blindness is higher 
during the first year after 
diagnosis, so the additional cost 
of the first year was assigned as 
an extra cost during the cycle 
that the patient becomes blind. 
 


Fellow eye 
involvement 


The model allows for fellow eye 
involvement and was built to 
capture both the cost and quality of 
life of bilateral disease. For 


Two studies informed the 
assumed prevalence of bilateral 
disease at baseline of 15%.


49,68
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Parameter Assumptions Justification 


patients where the fellow eye also 
experiences CNV secondary to 
PM, the cost of treatment, 
including drug costs, 
administration costs and costs 
associated with monitoring visits, 
was doubled. To account for the 
difference in quality of life between 
the BSE and WSE, the utility 
values were taken from the BSE 
curve for the study eye. The 
impact on costs and quality of life 
is only assessed from baseline, as 
it is assumed that the fellow eye 
will be free from disease at the 
same rate as the study eye, after 
which time neither eye will be 
treated or monitored. The 
prevalence of bilateral disease was 
assumed to be approximately 15% 
at baseline.   


Discounting Costs and benefits were both 
discounted at 3.5% per annum 


This is in line with the NICE 
methods guidelines 


BCVA, best corrected visual acuity; BSE, better-seeing eye; CNV, choroidal 
neovascularisation; PM, pathological myopia; vPDT, verteporfin photodynamic therapy; 
WSE, worse-seeing eye 


 


7.4 Measurement and valuation of health effects 


This section should be read in conjunction with NICE’s ‘Guide to the methods of technology 


appraisal’, section 5.4. 


The HRQL impact of adverse events should still be explored regardless of whether they are 


included in cost-effectiveness analysis. 


All parameters used to estimate cost effectiveness should be presented clearly in tabular form and 


include details of data sources. For continuous variables, mean values should be presented and 


used in the analyses. For all variables, measures of precision should be detailed.  


Patient experience  


7.4.1 Please outline the aspects of the condition that most affect patients’ quality of 


life.  


CNV secondary to PM is characterised by visual impairment. Loss of vision is associated with decreased 


HRQoL and disabilities in performing everyday tasks such as working, reading, driving, recognising faces 


and detail on television, and participating in many sports and hobbies.
9,105,106


 There are only limited data on 


the effect of PM on HRQoL. A Japanese study involving 200 patients with bilateral PM reported that, 
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compared with controls, patients with PM had significantly lower QoL scores for vision-related daily tasks, 


social handicap, emotional handicap, cognition of disease and eye satisfaction.
107


 


 


7.4.2 Please describe how a patient’s HRQL is likely to change over the course of the 


condition. 


If CNV secondary to PM is not treated, BCVA generally initially stabilises and then gradually decreases over 


time due to chorioretinal atrophy around regressed CNV.
65


 CNV due to PM is associated with an increased 


risk of blindness. Evidence from seven studies showed that 53 to 96% of patients with the condition were 


legally blind after a mean follow-up ranging from 1 to 11 years (see section 2.1).
13,16,17,19,21-23


 As visual 


impairment and blindness significantly impact on HRQoL, as described in section 7.4.1, HRQoL is expected 


to decrease over time, especially over the first year, if the condition is not treated. 


 


HRQL data derived from clinical trials  


7.4.3 If HRQL data were collected in the clinical trials identified in section 6 (Clinical 


evidence), please comment on whether the HRQL data are consistent with the 


reference case. The following are suggested elements for consideration, but the 


list is not exhaustive. 


 Method of elicitation. 


 Method of valuation. 


 Point when measurements were made. 


 Consistency with reference case. 


 Appropriateness for cost-effectiveness analysis. 


 Results with confidence intervals. 


HRQoL data were collected in the Novartis phase III study using the EQ-5D, NEI VFQ-25 and WPAI-GH 


instruments (see section 6.5.3). The EQ-5D is a preference-based instrument, but has been shown to be 


largely insensitive to changes in BCVA and vision-related QoL.
108,109


 However, a modified version of the EQ-


5D (vision bolt-on) which includes an assessment of effects of visual impairment is currently in development 


was discussed at the European ISPOR 2012 conference. The NEI VFQ-25 is a validated, vision-specific QoL 


measure, but is not preference-based and is therefore not consistent with the NICE reference case. The 


WPAI-GH was used to assess effects on absenteeism from work and daily activity impairment, and is also 


not a preference-based instrument. Consequently the HRQoL data collected in the Novartis phase III study 


were not deemed relevant to the economic model. 


 


Mapping  


7.4.4 If mapping was used to transform any of the utilities or quality-of-life data in 


clinical trials, please provide the following information. 
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 Which tool was mapped from and onto what other tool? For example, SF-36 to EQ-


5D.  


 Details of the methodology used. 


 Details of validation of the mapping technique. 


No mapping was undertaken. 


 


HRQL studies  


7.4.5 Please provide a systematic search of HRQL data. Consider published and 


unpublished studies, including any original research commissioned for this 


technology. Provide the rationale for terms used in the search strategy and any 


inclusion and exclusion criteria used. The search strategy used should be 


provided in section 10.12, appendix 12.  


A systematic review was undertaken to identify studies reporting utilities for patients with visual impairment 


due to CNV secondary to PM.  Because few relevant studies were anticipated, the review also aimed to 


identify studies of utilities for patients with AMD and with CNV due to AMD. 


 


The following were eligible for inclusion in the review: 


 reports of utility elicitation exercises 


 reports of utility validation exercises 


 reports of economic evaluations using utility measures gathered during the studies 


 reviews of utility studies 


 data from unpublished studies.   


 


To be eligible, a utility report was required to include details regarding: 


 mean or median utility values at different disease levels (if available) 


 the country/perspective  


 a standard method of utility assessment (eg standard gamble, TTO, rating scale) 


 a description of the health state valuation instrument (eg a generic preference-based 


measure such as the EQ-5D or a bespoke instrument). 


 


No date or language limits were applied during the search. The search involved combining terms for CNV or 


AMD or PM with search terms for utilities and specific ocular QoL instruments. The full search strategy used 


can be found in Section 10.12, Appendix 12. Searches were undertaken in April 2012. 


 


The following databases were searched:  


 NHS Economic Evaluation Database (NHS EED) at http://www.crd.york.ac.uk/crdweb/ 


 Health Economic Evaluation Database (HEED) at http://www.crd.york.ac.uk/crdweb/ 
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 Cost-Effectiveness Analysis (CEA) Registry produced by Tufts University 


 Patient-Reported Outcome and Quality of Life Instruments Database (PROQOLID) 


 MEDLINE 


 EMBASE 


 HTA database; (http://www.crd.york.ac.uk/crdweb/) 


 NICE submissions. 


 


Initial selection was based on the title and abstract, and full papers for potentially relevant studies were 


screened for relevance by one reviewer and checked by a second.  Discrepancies were resolved through 


discussion or by consulting a third reviewer.     


 


In total, 1,675 records were retrieved and 989 remained after removal of duplicates. A total of 232 records 


were obtained for full-text assessment, and of these, 24 papers reporting 23 studies were identified as being 


relevant (Figure 19).   


 
Figure 19 Flow of studies in the systematic review to identify studies reporting health state 


utility values 


 


7.4.6 Provide details of the studies in which HRQL is measured. Include the following, 


but note that the list is not exhaustive.  


 Population in which health effects were measured.  


 Information on recruitment.  


 Interventions and comparators. 


 Sample size. 


 Response rates.  


 Description of health states. 


 Adverse events. 
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 Appropriateness of health states given condition and treatment pathway. 


 Method of elicitation. 


 Method of valuation. 


 Mapping. 


 Uncertainty around values. 


 Consistency with reference case. 


 Appropriateness for cost-effectiveness analysis. 


 Results with confidence intervals. 


 Appropriateness of the study for cost-effectiveness analysis. 


No studies were identified that provided utility values for patients with PM or patients with CNV secondary to 


PM. Five studies provided utility values for CNV secondary to AMD (see Section 11.2, Appendix 15, Table 


96) and 18 studies provided utility values for AMD (see Section 11.2, Appendix 15, Table 97). 


 


Studies of CNV Secondary to AMD 


All five CNV secondary to AMD studies had quality concerns. Inclusion and exclusion criteria were poorly 


reported in three studies.
90,110,111


 No study reported that their approach had been piloted, and only Bass 


(2004)
112


 reported using a set script to reduce interviewer bias. No quantitative assessment was made on 


how representative the sample population was of the population with CNV as a whole in any of the studies. 


Three studies
90,110,113


 noted that their population sample may be healthier than the total target population as 


people living in nursing homes had been excluded.  


 


Four of the studies (involving between 67 and 401 subjects each) used the EQ-5D to measure utilities and 


reported overall mean values of 0.64 to 0.68 (see Section 11.2, Appendix 15, Table 96).
90,110,111,113


 Three of 


these reported utilities values according to BCVA level,
90,111,113


 and all found the EQ-5D to be insensitive to 


changes in BCVA. A fifth study, Bass (2004)
112


, used a bespoke tool that measured utility based on a 


preference scale and involved 792 patients with AMD. This study reported mean utility values of 0.53 to 0.69 


according to BCVA in the BSE. Again, no significant difference in utility was observed for the three BCVA 


groups investigated. In this study, 46% of patients had subfoveal CNV due to the ocular histoplasmosis 


syndrome or an unknown cause and thus may not correspond to the target population for the decision 


problem. Utility values from these five studies were therefore considered to be inappropriate for use in the 


decision problem given their lack of sensitivity to BCVA. 


 


Studies of AMD 


There were similar quality concerns with regard to the 18 studies of utilities for AMD as with the studies of 


CNV secondary to AMD. Several studies did not adequately report the inclusion and exclusion criteria. Au 


Eong (2012)
114


 was the only study that reported that they had piloted their approach. Only four studies
114-117
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reported taking steps to limit interviewer bias.  Espallargues (2005)
116


 and Bansack (2007)
115


 reported the 


potential for selection bias.  


 


None of the studies reported quantitative assessment to determine whether the study population was 


representative of the entire AMD population. Three studies
118-120


 acknowledged that their population was not 


representative of the population with AMD as a whole. Czoski-Murray(2009)
56


 used a general sample of the 


UK population, but noted that the significantly lower age of the study population compared with the general 


population coupled with the exclusion of participants with a range of ocular conditions may limit the 


generalisability of study findings.   


 


Of the 18 studies, only 9 reported utility values according to BCVA level (Section11.2, Appendix 15, Table 


97).
56,100,116,118,120-124


 Of these, seven used TTO techniques,
56,100,116,120-123


 three used the standard gamble 


(SG) method
100,120,122


 and two used indirect means to determine utilities for AMD.
118,124


 Three-quarters of the 


studies involved patients with AMD or visual impairment,
114-123,125-128


 one involved ophthalmologists
100


 and 


one involved a representative sample of the UK general population.
56


 A further study was a meta-analysis of 


24 studies performed in Thailand, 21 of which involved patients with AMD.
124


 


 


The study performed in the UK general population
56


 was considered to be the most appropriate for use in the 


economic model given that the study population was representative of the general population, as 


recommended by NICE. In addition, in this study the BCVA health states were simulated in subjects by 


wearing special contact lenses that created the effects of AMD. Subjects then provided a utility for this 


condition by TTO. Additional advantages of the utility values derived in this study are that data include 


adjustment to control for important factors known to affect utility (including age and sex) and that BCVA was 


defined for the BSE. Utility values for the BSE by health state from this study are summarised in Table 57 


(see section 7.4.9). 


  


7.4.7 Please highlight any key differences between the values derived from the 


literature search and those reported in or mapped from the clinical trials. 


Not applicable. 


 


Adverse events 


7.4.8 Please describe how adverse events have an impact on HRQL. 


Disutilities were applied to each patient experiencing an AE (Table 56).  Incidence rates are available for the 


12-month trial period but without a detailed breakdown of the timing of events. Therefore the disutilities were 


calculated as one-off events per patient, weighted by the expected duration of the impact on HRQoL.   
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Table 56 Adverse event disutilities 


Adverse event Disutility Source Duration 
(months) 


Source 


Conjunctival haemorrhage 0.02 Brändle et al. 2007
129


 1 Assumption 


Intraocular pressure increased 0.01 Vaahtoranta-
Lehtonen et al. 
2007


130
 


0.03 Vaahtoranta-
Lehtonen et al. 
2007


130
 


Visual Disturbance 0.00 Assumption 0 Assumption 


Injection site AEs 0.1336 Brown et al. 2005
131


 0.2696 Brown et al. 
2005


131
 


Brändle et al., 2007;
129


 Vaahtoranta-Lehtonen et al., 2007;
130


 Brown et al., 2005
131 


AE, adverse event 


 


Quality-of-life data used in cost-effectiveness analysis  


7.4.9 Please summarise the values you have chosen for your cost-effectiveness 


analysis in the following table, referencing values obtained in sections 7.4.3 to 


7.4.8. Justify the choice of utility values, giving consideration to the reference 


case. 


Utilities were applied to each health state in order to generate QALYs. Czoski-Murray et al., 2009,
56


 a study 


performed in the UK general population, was considered to be the most appropriate for use in the economic 


model given that the study population was representative of the general population patient (see section 


7.4.6). Furthermore it was used in the recent 2013 resubmission of ranibizumab for branch RVO.
53


  


Additional advantages of the utility values derived in this study are that data include adjustment to control for 


important factors known to affect utility (including age and sex) and that BCVA was defined for the BSE. 


Utility values for the BSE by health state from this study are summarised in Table 57. 


  


For completeness, utilities based on two further studies which have been used for utilities in previous NICE 


submissions for ocular indications are also available in the model.
132,133


 Sharma (2000)
99


 developed a 


univariate mapping equation to transform logMAR visual acuity levels to utilities and a bivariate equation that 


took time since diagnosis into account, and Brown (1999)
132


 published utilities related to WSE. (Brown 


(1999)
132


 was not identified in the systematic review because it did not include utility values specific to CNV, 


AMD or PM which were specified in the search strategy). However, the results of the latter appear illogical 


(eg in some cases utilities increased as the vision deteriorated) and were based on a small sample of 


individuals per level of BCVA. 
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Table 57 Summary of quality-of-life values for cost-effectiveness analysis 


Health state Czoski-Murray 
2009


56
 


Czoski-Murray 
2009


56
 


Utility (Brown 
1999)


132
 


Utility 
(Sharma 2000, 
univariate)


99
 


Utility 
(Sharma 2000, 


bivariate)
99


 


 BSE WSE BSE BSE BSE 


BCVA 86 to 100 letters 0.850 0.850 0.920 0.991 0.931 


BCVA 76 to 85 letters 0.758 0.836 0.880 0.818 0.704 


BCVA 66 to 75 letters 0.685 0.821 0.770 0.666 0.557 


BCVA 56 to 65 letters 0.611 0.807 0.755 0.636 0.528 


BCVA 46 to 55 letters 0.537 0.793 0.670 0.591 0.484 


BCVA 36 to 45 letters 0.464 0.779 0.665 0.563 0.457 


BCVA 26 to 35 letters 0.390 0.764 0.645 0.544 0.440 


BCVA <25 letters 0.353 0.750 0.510 0.537 0.433 


Death 0.000 0.000 0.000 0.000 0.000 


Brown et al., 1999;
132


 Sharma et al., 2000;
133


 Czoski-Murray et al., 2009
56


 
BCVA, best corrected visual acuity; BSE, better-seeing eye; WSE, worse-seeing eye 


 


Utility values given in Czoski-Murray (2009)
56


 only relate to the BSE. An assumption was therefore required 


for the utility values for the WSE. The assumption used was that the maximum gain (the difference between 


the best and worst possible health states for the WSE) was 0.1 in the base case (based on 2013 NICE 


recommendations
61


). In order to accomplish this, the utility for the WSE at the highest health state was 


anchored to the utility for the same health state in patients who were treated in their BSE. In the base case 


analysis, this was a value of 0.85. A calculation was performed for the other seven health states to allow a 


linear decline in utility. For example, the utility value for the 76-85 letter health state was calculated by 


subtracting 10% divided by 7 (to allow all remaining 7 health states to decline evenly and result in a total 


10% decline) from the utility value in the next highest health state. Table 57 includes utility values used in 


the base case from Czoski-Murray (for BSE) and derived values for the WSE. 


 


7.4.10 If clinical experts assessed the applicability of values available or estimated any 


values, please provide the following details4: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or medical specialist 


whose opinion was sought 


 the background information provided and its consistency with the totality of the 


evidence provided in the submission 


 the method used to collect the opinions 


                                                
 
4
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing submissions to 


the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: Pharmaceutical Benefits Advisory 
Committee. 
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 the medium used to collect opinions (for example, was information gathered by 


direct interview, telephone interview or self-administered questionnaire?)  


 the questions asked 


 whether iteration was used in the collation of opinions and if so, how it was used (for 


example, the Delphi technique).  


Two clinical experts were interviewed; see Section 7.3.5 for details.  


 


7.4.11 Please define what a patient experiences in the health states in terms of HRQL. 


Is it constant or does it cover potential variances? 


HRQoL changes according to health state. The higher the level of BCVA, the better the patient’s HRQoL. 


Lower health states represent worse BCVA, and therefore patients are expected to experience worse 


HRQoL. Within each health state, HRQoL remains constant. 


 


7.4.12 Were any health effects identified in the literature or clinical trials excluded from 


the analysis? If so, why were they excluded?  


All AEs that occurred in more than 5 patients and that were suspected to be related to study drug and/or 


ocular injection, as reported in the Novartis phase III trial (for ranibizumab) or VIP trial (for vPDT) were 


included in the analysis. Less frequent AEs and those not considered to be related to study drug and/or 


ocular injection were not included. 


 


7.4.13 If appropriate, what was the baseline quality of life assumed in the analysis if 


different from health states? Were quality-of-life events taken from this 


baseline?  


Not applicable. 


 


7.4.14 Please clarify whether HRQL is assumed to be constant over time. If not, 


provide details of how HRQL changes with time. 


HRQoL is assumed to be constant over time and dependent on the health state based on BCVA. The utilities 


used in the base case analysis were based on the Czoski-Murray study; these utilities are adjusted for the 


age of the patient. 
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7.4.15 Have the values in sections 7.4.3 to 7.4.8 been amended? If so, please 


describe how and why they have been altered and the methodology.  


Not applicable. 
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7.5 Resource identification, measurement and valuation 


This section should be read in conjunction with NICE’s ‘Guide to the methods of technology 


appraisal’, section 5.5. 


All parameters used to estimate cost effectiveness should be presented clearly in a table and 


include details of data sources. For continuous variables, mean values should be presented and 


used in the analyses. For all variables, measures of precision should be detailed.  


NHS costs 


7.5.1 Please describe how the clinical management of the condition is currently 


costed in the NHS in terms of reference costs and the payment by results (PbR) 


tariff. Provide the relevant Healthcare Resource Groups (HRG) and PbR codes 


and justify their selection. Please consider in reference to section 2. 


vPDT is the current standard of care for vision impairment due to CNV secondary to PM in the NHS. The 


HRG descriptions for vPDT (including administration) and administration of ranibizumab used for NHS 


costing are given in Table 58. 


 
Table 58 HRG codes 


HRG code HRG name 


RA23Z Ultrasound scan less than 20 minutes 


BZ23Z Vitreous Retinal Procedures – category 1 


HRG, Healthcare Resource Groups 


 


They have been selected because the respective OPCS codes fall within each of the HRG codes: 


 Photodynamic therapy to subretinal lesion (C88.2) – vitreous retinal (VR) banding of 1 


 Injection of therapeutic substance into posterior segment of eye NEC (C89.3) – VR banding of 2 (for 


ranibizumab). 


Monotherapy with either vPDT or ranibizumab would be costed as a Category 1 procedure (sum of VR 


bands from 0 to 2).  


 


7.5.2 Please describe whether NHS reference costs or PbR tariffs are appropriate for 


costing the intervention being appraised. 


The NHS reference costs and the British National Formulary (BNF) are used to cost resources associated 


with ranibizumab treatment. 


 


The NHS reference costs are more appropriate because they represent the actual national average costs 


that have already been incurred as a result of delivering care. These costs take into account staff time, 


event-based time and standard equipment time. Thus, they include opportunity costs, whereas the PbR 
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Tariffs are prices (or prospective costs), which are prone to adjustment in the future. Thus at point of use in 


the model, costs based on the PbR Tariff will not reflect opportunity costs of delivering care. 


 


Resource identification, measurement and valuation studies 


7.5.3 Please provide a systematic search of relevant resource data for the UK. 


Include a search strategy and inclusion criteria, and consider published and 


unpublished studies. The search strategy used should be provided as in 


section 10.13, appendix 13. If the systematic search yields limited UK-specific 


data, the search strategy may be extended to capture data from non-UK 


sources. Please give the following details of included studies: 


 country of study 


 date of study 


 applicability to UK clinical practice  


 cost valuations used in study 


 costs for use in economic analysis  


 technology costs. 


The systematic review to identify relevant resource use data for the UK was performed alongside the review 


to identify relevant cost-effectiveness studies and the same methods and search strategy were used (see 


Section 10.10, Appendix 10). 


 


No UK-specific resource use data was identified. Two costing studies were obtained in full, but were 


excluded because they did not relate to the UK.  One study estimated the consumption of resources and 


direct costs for Italian patients with macular degeneration 


associated with PM,
134


 and one estimated the direct costs of myopia in children in Singapore
135


.  


 


7.5.4 If clinical experts assessed the applicability of values available or estimated any 


values, please provide the following details5: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or medical specialist 


whose opinion was sought 


                                                
 
5
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing submissions to 


the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: Pharmaceutical Benefits Advisory 
Committee. 
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 the background information provided and its consistency with the totality of the 


evidence provided in the submission 


 the method used to collect the opinions 


 the medium used to collect opinions (for example, was information gathered by 


direct interview, telephone interview or self-administered questionnaire?)  


 the questions asked 


 whether iteration was used in the collation of opinions and if so, how it was used (for 


example, the Delphi technique).  


Two clinical experts were interviewed; see Section 7.3.5 for details.  


 


Intervention and comparators’ costs  


7.5.5 Please summarise the cost of each treatment in the following table. Cross-


reference to other sections of the submission; for example, drugs costs should 


be cross-referenced to sections 1.10 and 1.11. Provide a rationale for the 


choice of values used in the cost-effectiveness model discussed in 


section 7.2.2.  


Total costs for each treatment were determined from the unit costs for a treatment (ie ranibizumab and 


vPDT), administration and a monitoring visit, multiplied by the number of treatment and monitoring visits. Unit 


costs were obtained from published sources and are summarised in Table 59. 


 


Ranibizumab and vPDT both incur administration costs each time the patient receives treatment. The 


administration cost for ranibizumab was assumed to consist of the cost of OCT and the injection visit, and 


that for vPDT was assumed to consist of OCT plus an ophthalmologist consultation visit. The cost of OCT 


was estimated to be the same as an outpatient diagnostic procedure coded as an ultrasound scan of less 


than 20 minutes, i.e. £51.27 (RA23Z).
57


 The ranibizumab injection administration visit was costed as an 


office-based outpatient procedure (£117.26) (BZ23Z, Vitreous Retinal Procedures - category 1),
57


 and the 


cost of an ophthalmologist consultation was costed as a consultant led multi-professional face-to-face follow-


up visit for ophthalmology (£123.62).
57


 


 


There are some concomitant treatments that are associated with the administration of vPDT, including 


phenylephrine, amethocaine and tropicamode. These have a very low associated cost per dose (~£0.01) 


and are excluded from the analysis as they are very unlikely to impact upon results. 


 


In addition to the treatment and administration costs, patients also require follow-up visits to monitor their 


disease status. In many cases, such follow-up visits can be combined with a treatment visit and, as such, 


would not incur any additional costs. However, there will be some occasions when a patient requires follow-


up without treatment and these costs are included in the model. The cost of a monitoring visit (irrespective of 
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the treatment being received at other times) is assumed to correspond to the cost of OCT plus an 


ophthalmologist consultation visit, and is shown in Table 59.  


 


Table 59 Unit costs associated with the technology in the economic model 


Items Ranibizumab  Reference in 
submission 


vPDT  Reference in 
submission 


Treatment costs £742.17 1.10 £850.00 NA 


Administration 
costs 


£168.53
a 


NA £174.89
b 


NA 


Monitoring visit 
costs 


£174.89
b
 NA £174.89


b
 NA 


NA, not applicable; vPDT, verteporfin photodynamic therapy 
a
Cost of optical coherence tomography (£51.27) + injection visit (£117.26)


57
 


b
Cost of optical coherence tomography (£51.27) + ophthalmologist (£123.62)


57
 


 


Total costs were obtained by multiplying the costs for treatments and follow-up by the frequency of treatment 


visits and monitoring visits. The frequency of treatment and monitoring visits are summarised in Table 60. 


For ranibizumab, the mean number of injections for year 1 was taken from the number of injections in the 


disease activity arm of the Novartis phase III trial, and it was assumed that these patients would receive one 


injection in the second year. For vPDT, the number of injections for year 1 and year 2 was based on 


treatment schedule in the VIP trial. Patients were assumed to be monitored quarterly as per the UK label. 


Also based on recommendations from a UK advisory board, it was assumed that patients would be 


discharged from services after a maximum of 2 years and therefore would no longer be treated or monitored 


after this time, unless they experience a recurrence, assumed to occur in 6% of patients per year.  


 
Table 60 Frequency of treatment and monitoring visits 


 Year 1 Year 2 Year 3 


Treatment Injection 
visits 


Monitoring 
visits 


Injection 
visits 


Monitoring 
visits 


Injection 
visits 


Monitoring 
visits 


Ranibizumab 3.5
a
 8.5


c
 1


c
 4


c
 0


d
 0


d
 


vPDT 3.4
b
 4


c
 1.7


b
 4


c
 0


d
 0


d
 


a
Bandello et al., 2013


34
 


b
VIP study group 2001


26
 


c
Assumption based on posology for vPDT 


d
Assumption (patients are considered to be “cured” after their course of treatment) (advisory 


board) 
vPDT, verteporfin photodynamic therapy 


  


Fellow eye involvement 


The model was built to capture both the cost and HRQoL implications of bilateral CNV secondary to PM. For 


patients with bilateral disease, the cost of treatment, including drug costs, administration costs and costs 


associated with monitoring visits, was doubled since the fellow eye would incur additional treatment and 


monitoring visits. This was a conservative approach as some patients with bilateral disease, according to 


external advisory board input, would be able to receive treatment in both eyes at the same visit. 


Furthermore, the costs of OCT should be applied only once for the two eyes. To account for the difference in 


HRQoL, the utility values were taken from the BSE data for the study eye. The impact on costs and HRQoL 
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was only assessed from baseline, as it was assumed that the fellow eye would be free from disease at the 


same rate as the study eye, after which time neither eye would be treated or monitored. 


 


The prevalence of bilateral disease was assumed to be approximately 15% at baseline. Two sources were 


identified to support this: one study
136


 involving 269 patients referred to a single centre in the USA reported 


that Fuchs’ spot was bilateral in 4 of 24 patients (16.7%). A second study
84


 involving 225 patients under the 


age of 50 years with confirmed CNV secondary to PM, who were referred to a French tertiary centre, 


reported that the lesion was bilateral in 32 individuals (14.2%).  Bilateral disease was only modelled as a 


prevalence as patients entered the model. An incidence rate was not modelled as the lack of long-term 


natural history data means an accurate estimation could not be determined. Bilateral disease was not 


assumed to impact upon the effectiveness of treatment, since there are no data to indicate the likely 


relationship between the outcome in each individual eye.   


 


Recurrence 


The model also considered the cost of retreatment for recurrence. It was assumed that the rate of recurrence 


is 30% over 5 years (i.e. an annual prevalence of 6%, based on recommendations of the international 


advisory board) and recurrence could occur at any time after initial treatment. Patients who experienced 


recurrence received treatment and monitoring as per year 1 of initial treatment. This was a conservative 


approach since feedback from a UK advisory board suggested that only one additional injection would be 


administered in this situation. 


 


Health-state costs 


7.5.6 Please summarise, if appropriate, the costs included in each health state. 


Cross-reference to other sections of the submission for the resource costs. 


Provide a rationale for the choice of values used in the cost-effectiveness 


model. The health states should refer to the states in section 7.2.4. 


Based on a systematic review, no data were found to link disease severity with resource use in PM. 


However, patients considered to be blind (VA ≤ 35 letters) have been shown to incur significant lifetime costs 


associated with factors including residential care, community care and the need for hip replacement.
137


 


Previous appraisals of interventions for ocular conditions have used this reference as a source of costs of 


blindness; this model included these costs inflated to 2010 prices, as summarised in Table 61.  


 


In the base case, the model applies the annual cost of blindness to patients as they move in and out of the 


blindness health states when both eyes have a BCVA of ≤ 35 letters. If a patient’s study eye is their BSE and 


that is blind, it is assumed their WSE is also blind. Costs of low vision aids and low vision rehabilitation are 


assumed to be incurred only during the first year of blindness. These additional costs were thus only 


included during the cycle in which the patient becomes blind.  
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Table 61 Cost of blindness 


Blindness resource 
use 


Cost Patients Notes 


Residential care £51,090
a
 30% - 


Community care £10,006
b
 6% - 


Depression £2,291
c
 39% - 


Hip replacement £6,617
d
 5% - 


Low vision aids £167
e
 33% Inflated cost is divided by two, assuming that the 


service applies every two years. 


Low vision rehabilitation £303
f
 11% Inflated cost is divided by two, assuming that the 


service applies every two years. 


Blind registration £86
g
 94.5% A one-off cost is applied to the first year of 


severe visual impairment only. 


First year cost £17,325.94  


Subsequent annual 
costs 


£17,244.67 


a
PSSRU 2011.


138
  Health authority residential care for older people.  £982.50 establishment cost per 


permanent resident week.  Costs assumed 52 weeks per year. 
b
PSSRU 2011.


138
  Home care worker.  Typical home care package = 12.4 hours per week.  Based on a 


study of community care packages, it has been estimated that on average 6.6 hours are worked weekdays 
between 9 a.m. and 5 p.m., 0.16 hours weekdays after 5 p.m., and 0.55 hours each on Saturday and 


Sunday.  Costs = £22 per hour face‐to‐face weekday contact (£27 per hour weekday evenings; £33 per hour 
Saturdays; £45 per hour Sundays).  Total per care package = £192.42 per week x 52 weeks per year. 
c
McCrone 2008.


139
  Cost per patient aged 65-74 = £2,000 per annum (estimated from figure 15) 2005/6 cost 


inflated to 2010/11 cost using Hospital & Community Health Services (HCHS) index. 
d
NHS Reference Costs 2010/11.


140
  NHS Trusts Elective Inpatient HRG Data.  HRG HB12B Major Hip 


Procedures for Category 1 with CC. 
e
2003/4 cost inflated to 2010/11 cost using Hospital & Community Health Services (HCHS) index 


f
PSSRU 2011.


138
  Community occupational therapist (local authority).  Cost per hour of client contact 


including training = £82.  Length of contact per care episode = 5.2 hours (PSSRU 2003). 
g
PSSRU 2011.


138
 NHS community occupational therapist.  Cost per hour of client contact including 


qualifications = £82. Mean duration of visit = 40 minutes. General practitioner.  Per surgery consultation 
lasting 11.7 minutes including qualification costs, excluding direct staff care costs = £31. 


 
 
Adverse-event costs 


7.5.7 Please summarise the costs for each adverse event listed in section 6.9 


(Adverse events). These should include the costs of therapies identified in 


sections 2.7 and 2.8. Cross-reference to other sections of the submission for 


the resource costs. Provide a rationale for the choice of values used in the cost-


effectiveness model discussed in section 7.2.2.  


Patients experiencing AEs were assumed to incur the cost of managing those events. These costs 
are shown in   
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Table 62. 
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Table 62 Cost of adverse events 


Adverse event Cost Source 


Conjunctival haemorrhage £1,234.31 Brändle et al. 2007
129


 


IOP increased £31.67 See Table 63  


Visual Disturbance £0 Assumption 


Injection site AEs £100 Assumption 


Brändle et al., 2007
129


 
AE, adverse event; IOP, intraocular pressure 


 
Costs for drug treatments for management of elevated intraocular pressure (IOP) were determined from unit 


costs for possible treatments (beta-blockers, prostaglandins, carbonic anhydrase inhibitors, brimonidine and 


combination therapy), the likely number of units treatment required and the proportion of patients likely to 


receive each therapy (see Table 63). The figures were drawn from the NICE STA for Dexamethasone 


intravitreal implant (Ozurdex®) for the treatment of macular oedema caused by retinal vein occlusion 


(September 2010).
53 Specifically, the calculations are an average of the cost per patient reported for the first 


six months and for the second six months. In that document, the costs are reported across all patients, 


irrespective of whether or not they have an event. In the ranibizumab model described in this report, the 


costs were converted to the rate per event (as opposed to average per patient in the whole trial). 


 
Table 63 Cost of IOP treated with drug 


Drug % of use Unit cost Units Total cost Weight Total 


Beta-blockers 14% £1.55 4.5 £6.98 30% £2.07 


Prostaglandins 9% £12.48 4.5 £56.16 18% £10.23 


CA inhibitors 5% £6.56 3.5 £22.96 10% £2.38 


Combination 10% £10.05 5 £50.25 21% £10.61 


Brimonidine 10% £6.85 4.5 £30.83 21% £6.38 


Total 48%
a
     £31.67 


CA, carbonic anhydrase; IOP, intraocular pressure 
a
Reported for all patients (regardless of event rate), so total does not necessarily sum to 100% 


 


Miscellaneous costs 


7.5.8 Please describe any additional costs that have not been covered anywhere else 


(for example, PSS costs). If none, please state.  


No additional costs are included. 
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7.6 Sensitivity analysis 


This section should be read in conjunction with NICE’s ‘Guide to the methods of technology 


appraisal’, sections 5.1.11, 5.8, and 5.9.4 to 5.9.12.  


Sensitivity analysis should be used to explore uncertainty around the structural assumptions used 


in the analysis. Analysis of a representative range of plausible scenarios should be presented and 


each alternative analysis should present separate results. 


The uncertainty around the appropriate selection of data sources should be dealt with through 


sensitivity analysis. This will include uncertainty about the choice of sources for parameter values. 


Such sources of uncertainty should be explored through sensitivity analyses, preferably using 


probabilistic methods of analysis.  


All inputs used in the analysis will be estimated with a degree of imprecision. Probabilistic 


sensitivity analysis (PSA) is preferred for translating the imprecision in all input variables into a 


measure of decision uncertainty in the cost effectiveness of the options being compared.  


For technologies whose final price/acquisition cost has not been confirmed, sensitivity analysis 


should be conducted over a plausible range of prices. 


7.6.1 Has the uncertainty around structural assumptions been investigated? Provide 


details of how this was investigated, including a description of the alternative 


scenarios in the analysis.  


Sensitivity analysis, including assessment of uncertainty around appropriate data sources and structure of 


the model, was explored using deterministic and probabilistic methods of analysis together with several 


scenario analyses. (section 7.6.2 and 7.6.3). 


 


7.6.2 Which variables were subject to deterministic sensitivity analysis? How were 


they varied and what was the rationale for this? If any parameters or variables 


listed in section 7.3.6 (Summary of selected values) were omitted from 


sensitivity analysis, please provide the rationale. 


One-way sensitivity analyses were carried out where there was substantial uncertainty around a key 


parameter value in order to estimate the impact of different parameter values on the costs and effects of 


each treatment. Table 64 lists the base case value for each of these parameters and the range by which they 


were varied in the sensitivity analyses. 
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Table 64 Summary of parameters in sensitivity analysis 


 Base case 
value 


Range 


Cost of treatment drug £742.17 £0–£3750 


Cost of comparator drug £850.00 £0–£3750 


Frequency of treatment (treatment year 1) 3.5 0–12 


Frequency of treatment (treatment year 2) 1 0–12 


Frequency of treatment (comparator year 1) 3.4 0–12 


Frequency of treatment (comparator year 2) 1.7 0–12 


Monitoring frequency (treatment year 1) 8.5 0–12 


Monitoring frequency (treatment year 2) 4 0–12 


Monitoring frequency (comparator year 1) 4 0–12 


Monitoring frequency (comparator year 2) 4 0–12 


Cost of administration visit (treatment) £168.53 £0–£1500 


Cost of administration visit (comparator) £174.89 £0–£1500 


Cost of monitoring visit £174.89 £0–£1500 


Cost of blindness (multiplier) 1 0.5–2 


Probability that the study eye is the better-seeing eye 1 0.5–2 


Starting age 55 35–95 


Baseline prevalence of bilateral disease 15% 0%–30% 


Rate of recurrence 6% 0%-12% 


Utility curve for BSE (multiplier) 1 0.3–1.3 


Utility curve for WSE 0.1 0.05–0.8 


Treatment transition probabilities (multiplier: 0-3) 1 0.5–2 


Treatment transition probabilities (multiplier: 3-6) 1 0.5–2 


Treatment transition probabilities (multiplier: 6-9) 1 0.5–2 


Treatment transition probabilities (multiplier: 9-12) 1 0.5–2 


Comparator transition probabilities (multiplier: 0-3) 1 0.5–2 


Comparator transition probabilities (multiplier: 3-6) 1 0.5–2 


Comparator transition probabilities (multiplier: 6-9) 1 0.5–2 


Comparator transition probabilities (multiplier: 9-12) 1 0.5–2 


Natural progression (multiplier) 1 0.5–2 


Discount rate - costs 3.5% 0–6% 


Discount rate - benefits 3.5% 0–6% 


BSE, better-seeing eye; WSE, worse-seeing eye 


 


 


7.6.3 Was PSA undertaken? If not, why not? If it was, the distributions and their 


sources should be clearly stated if different from those in section 7.3.6, 


including the derivation and value of ‘priors’. If any parameters or variables were 


omitted from sensitivity analysis, please provide the rationale for the 


omission(s). 


PSA was conducted in the model to take account of the simultaneous effect of uncertainty relating to model 


parameter values. Distributions were fitted to key parameters within the model. Beta distributions were used 
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for probabilities and gamma distributions were used for cost parameters (beta distributions are bound 


between the values of zero and one, whereas gamma distributions produce only non-negative values). 


Normal distributions were assumed for parameters such as age where non-negative values were very 


unlikely, and lognormal distributions were used for risk ratios. 


 


The parameters assessed in the probabilistic sensitivity analyses are presented in Table 65. 


 


Table 65 Parameters varied in probabilistic sensitivity analyses 


Parameter Mean Variation Type Alpha Beta PSA value 


General 


Starting age 55 15 Normal NA NA 59.4 


Baseline prevalence of 
bilateral PM 


0.1500 0.0050 Lognormal NA NA 0.15 


Annual rate of recurrence 0.0600 0.0050 Lognormal NA NA 0.06 


Clinical effectiveness 


Treatment transition 
probabilities (months 0–3) 


1 0.1 Lognormal NA NA 0.80 


Treatment transition 
probabilities (months 3–6) 


1 0.1 Lognormal NA NA 1.03 


Treatment transition 
probabilities (months 6–9) 


1 0.1 Lognormal NA NA 1.00 


Treatment transition 
probabilities (months 9–
12) 


1 0.1 Lognormal NA NA 0.90 


Comparator transition 
probabilities (months 0–3) 


1 0.1 Lognormal NA NA 0.90 


Comparator transition 
probabilities (months 3–6) 


1 0.1 Lognormal NA NA 1.31 


Comparator transition 
probabilities (months 6–9) 


1 0.1 Lognormal NA NA 1.01 


Comparator transition 
probabilities (months 9–
12) 


1 0.1 Lognormal NA NA 0.97 


Natural history 1 0.1 Gamma 100 0.01 0.906 


Quality of life 


Utilities (BSE) 1 0.05 Normal NA NA 1.062 


Utility (WSE relative to 
BSE) 


0.30 0.05 Beta 25.2 58.8 0.304 


Costs       


Administration costs 
(ranibizumab) 


£168.53 £65.70 Gamma 6.58 25.61 £211.96 


Administration costs 
(vPDT) 


£174.89 £64.68 Gamma 7.31 23.92 £202.65 


Follow up costs (all 
treatments) 


£174.89 £64.68 Gamma 7.311 23.921 £81.12 


Treatment visits year 1 
(ranibizumab) 


1 0.05 Gamma 400 0.0025 1.041 


Treatment visits year 2 
(ranibizumab) 


1 0.05 Gamma 400 0.0025 0.943 


Treatment visits year 1 1 0.05 Gamma 400 0.0025 0.900 
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(vPDT) 


Treatment visits year 2 
(vPDT) 


1 0.05 Gamma 400 0.0025 1.081 


Monitoring visits year 1 
(ranibizumab) 


1 0.05 Gamma 400 0.0025 0.959 


Monitoring visits year 2 
(ranibizumab) 


1 0.05 Gamma 400 0.0025 1.039 


Monitoring visits year 1 
(vPDT) 


1 0.05 Gamma 400 0.0025 1.011 


Monitoring visits year 2 
(vPDT) 


1 0.05 Gamma 400 0.0025 0.985 


Cost of blindness 1 0.05 Gamma 400 0.0025 1.003 


BSE, better-seeing eye; NA, not applicable; PM, pathological myopia; PSA, probabilistic sensitivity 
analysis; WSE, worse-seeing eye; vPDT, verteporfin photodynamic therapy 


 


For transition probability rates, the beta distribution was determined by the trial results. The ‘alpha’ input for 


each probability was represented by the number of patients who moved health state, whilst the ‘beta’ value 


was determined by the number who did not move states. This allowed the level of uncertainty to be 


accurately quantified by way of a mean and standard deviation input. For cost data, no estimates of the 


magnitude of uncertainty were available, so the standard deviation was assumed to be equivalent to 20% of 


the total cost. 


 


In cases where probabilities were required to sum to 1.000, such as for transition probabilities, probabilities 


were randomly sampled and then manipulated in sequence to ensure that the total was 1.000  
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7.7 Results 


Provide details of the results of the analysis. In particular, results should include, but are not limited 


to, the following. 


 Link between clinical- and cost-effectiveness results. 


 Costs, QALYs and incremental cost per QALY. 


 Disaggregated results such as LYG, costs associated with treatment, costs associated with 


adverse events, and costs associated with follow-up/subsequent treatment. 


 A statement as to whether the results are based on a PSA. 


 Cost-effectiveness acceptability curves, including a representation of the cost-effectiveness 


acceptability frontier. 


 Scatter plots on cost-effectiveness quadrants. 


 A tabulation of the mean results (costs, QALYs, ICERs), the probability that the treatment is 


cost effective at thresholds of £20,000–£30,000 per QALY gained and the error probability. 


 


Clinical outcomes from the model 


7.7.1 For the outcomes highlighted in the decision problem (see section 5), please 


provide the corresponding outcomes from the model and compare them with 


clinically important outcomes such as those reported in clinical trials. Discuss 


reasons for any differences between modelled and observed results (for 


example, adjustment for cross-over). Please use the following table format for 


each comparator with relevant outcomes included. 


Data from the model for the first year closely match clinical data from the Novartis phase III study 


The mean BCVA at baseline and months 3, 6, 9 and 12 for ranibizumab, and at baseline and month 3 for 


vPDT from the Novartis phase III trial are compared with the data from the model in Table 66. The data from 


the model closely match the data from the clinical trial. The mid-point visual acuity value of the health state is 


used to calculate the mean visual acuity in the model; this therefore may have contributed to small 


differences between the modelled and trial outcomes. Visual acuity at baseline in the trial was very similar for 


the ranibizumab and the vPDT arms. In the model, it was assumed that both groups were from the same 


population and, as such, data from both of these arms were used to calculate the baseline visual acuity 


inputs.  
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Table 66 Comparison of model results and clinical trial data 


Outcome Clinical trial 
result 


Model result 


Ranibizumab 


Visual acuity at baseline 55.8 55.6 


Visual acuity at 3 months 68.4 67.6 


Visual acuity at 6 months 68.6 67.6 


Visual acuity at 9 months 69.1 68.5 


Visual acuity at 12 months 70.6 69.8 


Verteporfin photodynamic therapy 


Visual acuity at baseline 54.7 55.6 


Visual acuity at 3 months 56.5 55.0 


 
Progression of visual acuity over the first year of the model is presented in Figure 20. The model 


demonstrates that visual acuity tends to improve immediately in the ranibizumab arm due to treatment. 


Patients in the vPDT arm experience a small initial worsening of visual acuity in the model. However, these 


patients in the trial actually experienced a small increase in visual acuity. The model values for BCVA for 


both vPDT and ranibizumab are slight underestimates; the differences between the modelled and trial 


outcomes may be attributed to the small differences in the baseline visual acuity values. Thereafter, the level 


of visual acuity remains relatively constant over time, which is in line with the results seen in the VIP study 


(Figure 22). 


 
Figure 20 Comparison of model results and clinical trial data for mean visual acuity 
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Figure 21 Change in median BCVA letter score from baseline following therapy with vPDT or 


placebo in the VIP study
a
 


 


Blinder et al., 2003
25


 
BCVA, best-corrected visual acuity; VIP, Verteporfin in Photodynamic Therapy; vPDT, verteporfin 
photodynamic therapy 
Statistical analyses are presented for all time points reported in the original publications 
a
The change in median BCVA letter score was a secondary endpoint. The primary endpoint was the 


proportion of eyes with fewer than 8 letters of BCVA loss at 12 months. 
*p < 0.05; **p < 0.01 versus placebo.  
 


 
The model predicts a small decrease in visual acuity over time beyond the first year as reported 


in natural history studies 


After the first year, there is a small decrease in mean visual acuity due to natural worsening of visual acuity 


over time as reported in the natural history studies described earlier (section 6.2.2).
14,16,18-22


 It is important to 


note that as mortality increases with declining visual acuity,
55


 and this effect is included in the model (see 


section 7.3.2),  patients with higher visual acuity are slightly more likely to survive each cycle in the model. 


This effect offsets the decrease in visual acuity over time resulting from natural progression and means the 


modelled decrease in visual acuity over time is slightly less than would be observed if the effect of visual 


acuity on mortality was not included. The progression of visual acuity over the model time horizon is 


presented in Figure 22. 
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Figure 22 Modelled visual acuity over time 


 
 


 


7.7.2 Please provide (if appropriate) the proportion of the cohort in the health state 


over time (Markov trace) for each state, supplying one for each comparator.  


The Markov traces for each comparator in the model up to 36 months are provided below in Table 67 and 


Table 68. 
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Table 67 Markov trace of ranibizumab 


Month Health state (letters) 


86–
100 


76–85 66–75 56–65 46–55 36–45 26–35 < 25 Death 


0 18 159 252 256 170 84 53 7 1 


3 46 287 300 183 113 38 25 7 2 


6 42 278 312 196 100 36 25 7 3 


9 36 304 300 240 57 26 26 7 4 


12 44 348 267 277 0 20 31 7 5 


15 44 347 266 277 1 20 31 7 7 


18 44 346 266 276 2 20 31 7 8 


21 44 344 266 276 3 20 31 7 9 


24 43 343 266 275 3 20 31 8 11 


27 43 342 266 275 4 20 31 8 12 


30 43 340 266 275 5 20 30 8 13 


33 43 339 266 274 6 20 30 8 15 


36 43 338 265 274 6 20 30 8 16 


 
Table 68 Markov trace of vPDT 


Month Health state (letters) 


86–
100 


76–85 66–75 56–65 46–55 36–45 26–35 < 25 Death 


0 12 41 213 308 175 151 92 7 1 


3 25 39 215 272 172 119 127 28 2 


6 24 52 193 273 196 123 106 29 3 


9 24 77 208 246 204 162 43 31 4 


12 24 87 229 209 210 149 32 53 6 


15 24 87 229 209 210 149 33 53 7 


18 24 86 228 209 209 149 33 53 8 


21 24 86 227 208 209 149 33 53 10 


24 24 86 227 208 209 149 33 53 11 


27 24 86 226 208 209 149 34 53 12 


30 24 85 225 208 208 149 34 53 14 


33 24 85 225 207 208 149 34 53 15 


36 24 85 224 207 208 149 35 53 16 


 


7.7.3 Please provide details of how the model assumes QALYs accrued over time. 


For example, Markov traces can be used to demonstrate QALYs accrued in 


each health state over time. 


The number of life-years (after half-cycle correction) in each health state was multiplied by QALY weights 


and discounted at a rate of 3.5% in the base case (Table 69 and Table 70).  
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Table 69 Markov trace for ranibizumab (QALYs) 


Month Health state (letters) 


86–100 76–85 66–75 56–65 46–55 36–45 26–35 < 25 


0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 


3 0.004 0.032 0.050 0.048 0.031 0.015 0.009 0.001 


6 0.010 0.056 0.058 0.034 0.020 0.007 0.004 0.001 


9 0.009 0.054 0.060 0.037 0.018 0.006 0.004 0.001 


12 0.007 0.059 0.057 0.045 0.009 0.004 0.005 0.001 


15 0.009 0.066 0.050 0.051 0.000 0.004 0.005 0.001 


18 0.009 0.066 0.050 0.050 0.000 0.003 0.005 0.001 


21 0.009 0.065 0.050 0.050 0.000 0.003 0.005 0.001 


24 0.009 0.064 0.049 0.049 0.000 0.003 0.005 0.001 


27 0.009 0.063 0.049 0.049 0.001 0.003 0.005 0.001 


30 0.008 0.062 0.048 0.048 0.001 0.003 0.005 0.001 


33 0.008 0.062 0.048 0.048 0.001 0.003 0.005 0.001 


36 0.008 0.061 0.047 0.047 0.001 0.003 0.005 0.001 


 
 
Table 70 Markov trace for vPDT (QALYs) 


Month Health state (letters) 


86–100 76–85 66–75 56–65 46–55 36–45 26–35 < 25 


0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 


3 0.003 0.008 0.042 0.058 0.032 0.028 0.017 0.001 


6 0.005 0.008 0.042 0.051 0.032 0.021 0.023 0.005 


9 0.005 0.010 0.037 0.051 0.035 0.023 0.018 0.005 


12 0.005 0.015 0.040 0.045 0.037 0.028 0.007 0.006 


15 0.005 0.017 0.043 0.038 0.037 0.026 0.006 0.010 


18 0.005 0.016 0.043 0.038 0.037 0.026 0.006 0.009 


21 0.005 0.016 0.042 0.038 0.036 0.026 0.006 0.009 


24 0.005 0.016 0.042 0.037 0.036 0.025 0.006 0.009 


27 0.005 0.016 0.041 0.037 0.036 0.025 0.006 0.009 


30 0.005 0.016 0.041 0.036 0.035 0.025 0.006 0.009 


33 0.005 0.015 0.041 0.036 0.035 0.025 0.006 0.009 


36 0.005 0.015 0.040 0.036 0.035 0.025 0.006 0.009 


 


7.7.4 Please indicate the life years and QALYs accrued for each clinical outcome 


listed for each comparator. For outcomes that are a combination of other states, 


please present disaggregated results. For example: 


Gains in QALYs for both treatments largely reflect gains in patients with visual acuity greater 


than 35 letters  
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Table 71 presents disaggregated costs and health outcomes according to a cut-off point where visual acuity 


of 35 or fewer letters in the BSE would be regarded as legally partially sighted or severely visually impaired 


(blind) and for AEs. 


 


Table 71 Model outputs by clinical outcomes 


Outcome QALY Cost (£) 


Ranibizumab  


Visual acuity > 35 letters 12.703 8415.02 


Visual acuity ≤ 35 letters 0.479 1173.07 


Loss due to AEs -0.00010 106.24 


Total 13.182 9694.33 


vPDT 


Visual acuity > 35 letters 11.485 9902.46 


Visual acuity ≤ 35 letters 1.264 2532.71 


Loss due to AEs -0.00003 9.90 


Total 12.750 12,445.07 


AE, adverse event; QALY, quality-adjusted life-year; vPDT, verteporfin photodynamic therapy 


 


7.7.5 Please provide details of the disaggregated incremental QALYs and costs by 


health state, and of resource use predicted by the model by category of cost. 


Suggested formats are presented below.  


Cost savings provided by ranibizumab compared with vPDT largely represent reductions in costs 


of treatment and costs of blindness which are partly offset by increased costs of monitoring 


 
Table 72 and Table 73 present disaggregated incremental QALYs and costs by health state, and Table 74 


summarises resource use predicted by the model by category of cost. 


 
Table 72 Summary of QALY gain by health state 


Health state 
(letters) 


QALY 
intervention (X) 


QALY 
comparator (Y) 


Increment Absolute 
increment 


% absolute 
increment 


86–100  0.55981 0.31033 0.24948 0.24948 2.61% 


76–85 4.17724 1.05248 3.12477 3.12477 32.75% 


66–75 3.68189 2.84313 0.83876 0.83876 8.79% 


56–65 3.54585 2.77188 0.77398 0.77398 8.11% 


46–55 0.46484 2.59882 -2.13398 2.13398 22.36% 


36–45 0.27318 1.90869 -1.63550 1.63550 17.14% 


26–35 0.34947 0.57968 -0.23021 0.23021 2.41% 


< 25 0.12923 0.68455 -0.55532 0.55532 5.82% 


Loss due to 
AEs 


-0.00014 -0.00003 -0.00011 0.00011 0.001% 


Total  13.18151 12.74955 0.43196 9.54211 100% 


AE, adverse event; QALY, quality-adjusted life-year 
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Table 73 Summary of costs by health state 


Health 
state 
(letters) 


Cost 
intervention (X) 


Cost 
comparator (Y) 


Increment Absolute 
increment 


% absolute 
increment 


86–100 £335.12 £245.70 £89.42 £89.42 1.30% 


76–85 £2560.12 £774.24 £1785.87 £1785.87 26.00% 


66–75 £2467.98 £2380.69 £87.29 £87.29 1.27% 


56–65 £2199.42 £2643.82 -£444.40 £444.40 6.47% 


46–55 £567.53 £2221.61 -£1654.07 £1654.07 24.08% 


36–45 £284.85 £1636.39 -£1351.54 £1351.54 19.68% 


26–35 £1098.37 £2067.58 -£969.21 £969.21 14.11% 


< 25 £74.71 £465.14 -£390.43 £390.43 5.68% 


Cost of 
AEs 


£106.25 £9.90 -£96.35 £96.35 1.40% 


Total £9694.34 £12,445.07 -£2943.43 £6868.58 100% 


AE, adverse event 


 


 


Table 74 Summary of predicted resource use by category of cost 


Item Cost 
intervention (X) 


Cost 
comparator (Y) 


Increment Absolute 
increment 


% absolute 
increment 


Treatment costs £1939.81 £4177.91 -£2238.10 £2238.10 49.95% 


Admin. costs £734.15 £859.62 -£125.47 £125.47 2.80% 


Monitoring £2108.21 £1339.61 £768.60 £768.60 17.15% 


Bilateral costs £717.33 £956.57 -£239.24 £239.24 5.34% 


Recurrence costs £3258.34 £3724.11 -£465.77 £465.77 10.40% 


Cost of AEs £106.25 £9.90 £96.35 £96.35 2.15% 


Cost of blindness £830.25 £1377.35 -£547.10 £547.10 12.21% 


Total £9694.34 £12,445.07 -£2750.73 £4480.64 100% 


AE, adverse even 


 


Base-case analysis 


7.7.6 Please present your results in the following table. List interventions and 


comparator(s) from least to most expensive and present ICERs in comparison 


with baseline (usually standard care) and then incremental analysis ranking 


technologies in terms of dominance and extended dominance.  


The ICER is calculated as the ratio of the mean incremental cost and the mean incremental QALY, in line 


with section 5.9.3 of the NICE guide to the methods of technology appraisal for the presentation of results 


from a non-linear model.  


 


Ranibizumab provides a cost saving of £2751 and a QALY gain of 0.43 over the patient’s lifetime 


compared with vPDT and therefore dominant 


 


The deterministic results are reported in Table 75. 
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Table 75 Base-case results using deterministic values 


Technology Total 
costs 


(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Incremental 
QALYs 


ICER (£) 
incremental 


(QALYs) 


Ranibizumab 9694 16.85 13.18 -2751 0.11 0.43 Dominant 


vPDT 12,445 16.75 12.75     


ICER, incremental cost-effectiveness ratio; LYG, life-years gained; QALYs, quality-adjusted life-years; vPDT, 
verteporfin photodynamic therapy 


 


 


In order to account for the variance in the model inputs (and because the model is not linear), the base case 


results using probabilistic values are reported in Table 76. 


 


Table 76 Results using probabilistic values 


Technologies Total 
costs 


(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Incremental 
QALYs 


ICER (£) 
incremental 


(QALYs) 


Ranibizumab 9422 16.02 12.53 -2691 0.09 0.42 Dominant 


vPDT 12,113 15.93 12.11     


ICER, incremental cost-effectiveness ratio; LYG, life-years gained; QALYs, quality-adjusted life-years; vPDT, 
verteporfin photodynamic therapy 


 


Sensitivity analyses 


7.7.7 Please present results of deterministic sensitivity analysis. Consider the use of 


tornado diagrams.  


Deterministic sensitivity analysis 


A range of parameters were varied in one-way sensitivity analysis to test the robustness of the model. All 


varied parameters and the range of variation (high and low values for each input) are shown in Table 77, 


together with the incremental costs and QALYs and net benefit, with a net benefit of greater than £0 being 


equivalent to an ICER of  less than £20,000/QALY. These results are also summarised in a tornado diagram 


(see Figure 23). Deterministic sensitivity analysis charts for each of the inputs in Table 77 are given in Figure 


24–Figure 29 and Figure 31–Figure 33. These report the change in net benefit since, in the majority of 


cases, the ICER is dominant.  
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Ranibizumab is cost-effective compared with vPDT for the majority of scenarios considered 


 


Ranibizumab is cost-effective compared with vPDT for the majority of scenarios considered and is dominant 


in most situations (see Table 77 and Figure 23). For the base-case the net benefit is £11,389.92. The model 


is sensitive to changes in: 


 unit costs of ranibizumab and vPDT (treatment, administration and monitoring), 


 injection frequency for ranibizumab and vPDT 


 the starting age of the patient cohort,  


 the discount rate for benefits, and 


 the maximum utility gain in the WSE. 


 


Figure 23 Deterministic sensitivity analysis – tornado diagram of net benefit 


 
BSE, better-seeing eye; C, cycle; WSE, worse-seeing eye; vPDT, vPDT, verteporfin photodynamic therapy; 
Y, year 
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Table 77 Deterministic sensitivity analysis  


 Low value High value 


 Incremental 
costs 


Incremental 
QALYs 


Net benefit Incremental 
costs 


Incremental 
QALYs 


Net benefit 


Ranibizumab injection frequency Y1 (0–12) -£5,148.11 0.43 £13,787.30 £3,107.97 0.43 £5,531.22 


Ranibizumab injection frequency Y2 (0–12) -£3,307.15 0.43 £11,946.34 £4,538.42 0.43 £4,100.77 


vPDT injection frequency Y1 (0–12) £1,127.39 0.43 £7,511.80 -£12,647.41 0.43 £21,286.60 


vPDT injection frequency Y2 (0–12) -£1,007.35 0.43 £9,646.53 -£14,144.49 0.43 £22,783.68 


Ranibizumab monitoring frequency Y1 (0–12) -£4,419.98 0.43 £13,059.16 -£2,063.40 0.43 £10,702.58 


Ranibizumab monitoring frequency Y2 (0–12) -£3,505.94 0.43 £12,145.12 -£1,240.33 0.43 £9,879.52 


vPDT monitoring frequency Y1 (0–12) -£1,965.24 0.43 £10,604.43 -£4,321.72 0.43 £12,960.90 


vPDT monitoring frequency Y2 (0–12) -£1,995.68 0.43 £10,634.86 -£4,260.85 0.43 £12,900.04 


Cost of monitoring visit (£0–1,500) -£4,344.53 0.43 £12,983.71 £9,325.02 0.43 -£685.04 


Cost of ranibizumab administration visit (£0–1,500) -£4,123.74 0.43 £12,762.93 £8,096.65 0.43 £542.53 


Cost of vPDT administration visit (£0–1,500) -£1,232.92 0.43 £9,872.10 -£14,250.83 0.43 £22,890.02 


Unit cost of ranibizumab (£0–3,000) -£6,378.58 0.43 £15,017.77 £18,062.22 0.43 -£9,423.03 


Unit cost of vPDT (£0–3,000) £4,626.08 0.43 £4,013.10 -£21,409.74 0.43 £30,048.93 


Cost of blindness (multiplier: 0.5–2) -£2,477.19 0.43 £11,116.37 -£3,297.83 0.43 £11,937.02 


Starting age (35 – 95) -£3,294.78 0.50 £13,200.67 -£1,334.47 0.10 £3,337.09 


Rate of recurrence (0–12%) -£2,284.96 0.43 £10,924.15 -£3,216.51 0.43 £11,855.69 


Baseline prevalence of bilateral disease (0–30%) -£2,511.49 0.43 £11,150.68 -£2,989.18 0.43 £11,648.53 


Probability that the study eye is the BSE (multiplier: 0.5–2) -£2,485.70 0.39 £10,271.36 -£3,271.82 0.51 £13,557.34 


Discount rate – costs (0–5.50%) -£3,565.37 0.43 £12,204.56 -£2,478.49 0.43 £11,117.68 


Discount rate – benefits (0–5.50%) -£2,750.73 0.77 £18,168.02 -£2,750.73 0.33 £9,385.42 


Utility curve for BSE (multiplier: 0.3–1.3) -£2,750.73 0.32 £9,247.70 -£2,750.73 0.62 £15,098.80 


Utility curve for WSE (0.05–0.6) -£2,750.73 0.29 £8,660.48 -£2,750.73 1.83 £39,284.29 


Ranibizumab transition probabilities – C1 (multiplier: 0.5–2) -£2,351.41 0.35 £9,408.26 -£2,968.20 0.47 £12,463.83 


Ranibizumab transition probabilities – C2 (multiplier: 0.5–2) -£2,351.10 0.35 £9,448.51 -£3,038.39 0.50 £13,075.36 


Ranibizumab transition probabilities – C3 (multiplier: 0.5–2) -£2,669.49 0.39 £10,414.40 -£2,811.56 0.47 £12,280.01 


Ranibizumab transition probabilities – C4 (multiplier: 0.5–2) -£2,749.56 0.41 £10,936.61 -£2,752.14 0.47 £12,056.36 


vPDT transition probabilities – C1 (multiplier: 0.5–2) -£3,004.91 0.54 £13,732.97 -£2,543.69 0.33 £9,180.91 
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vPDT transition probabilities – C2 (multiplier: 0.5–2) -£2,921.49 0.49 £12,781.43 -£2,561.06 0.37 £9,873.48 


vPDT transition probabilities – C3 (multiplier: 0.5–2) -£2,934.80 0.52 £13,267.01 -£2,591.39 0.35 £9,645.19 


vPDT transition probabilities – C4 (multiplier: 0.5–2) -£3,383.66 0.52 £13,862.43 -£2,227.79 0.34 £9,035.49 


Natural progression (multiplier: 0.5–2) -£2,554.69 0.43 £11,198.59 -£3,095.63 0.43 £11,693.51 


BSE, better-seeing eye; C, cycle; QALY, quality-adjusted life year; vPDT, verteporfin photodynamic therapy; WSE, worse-seeing eye; Y, year 
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Ranibizumab is dominant compared with vPDT for unit costs up to £782.95 


 


The model is sensitive to the unit cost of ranibizumab. Increasing the unit cost of ranibizumab 


decreased net benefit, with the net benefit being greater than £0 for unit costs less than 


£1843.50 (see Figure 24a). The model is also sensitive to the number of ranibizumab 


injections in the first year (see Figure 24c), with the net benefit decreasing with an increase in 


the number of injections, but the net benefit remains positive (£5,531) for the maximum 


number of injections. A similar effect is observed for the number of injections in year 2 (see 


Figure 24d). Increasing the cost of an administration visit for ranibizumab reduces the net 


benefit but ranibizumab remains cost effective compared with vPDT for all unit costs 


considered in the model (Figure 25e). (In the base case the cost is £169.) 
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Figure 24 Deterministic sensitivity analyses: Net benefit according to: unit cost of 
treatment (a, b) and frequency of treatment (c−f) 
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Net benefit decreases with increasing cost of monitoring but ranibizumab remains cost 


effective over vPDT for unit costs of monitoring of up to £1425 


 
The frequency of monitoring has minimal effect on the net benefit with ranibizumab remaining 


dominant under all scenarios considered for the frequency of monitoring of both ranibizumab 


and vPDT (see Figure 25a–d). As ranibizumab requires a greater number of monitoring visits 


than vPDT, the net benefit decreases when the unit cost of a monitoring visit is increased 


(Figure 25g). However, the net benefit remains positive for unit costs of up to approximately 


£1425. (The maximum unit cost considered is £1500.) 
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Figure 25 Deterministic sensitivity analyses: Net benefit according to: monitoring 
frequency (a−d), cost of administration (e and f) and cost of monitoring 
(g)  
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Ranibizumab is cost effective over vPDT for all unit costs considered for vPDT 


 
The model is sensitive to the unit costs of vPDT and frequency of treatment. As predicted, 


increasing the unit cost of vPDT results in an increase in net benefit to a maximum of £30,049 


for the upper unit cost considered (£3,000; see Figure 24b), and increases in net benefit are 


observed for increases in the number of treatments in year 1 and year 2 (see Figure 24e–f). 


Increasing the cost of an administration visit also increases the net benefit (Figure 25f). The 


frequency of monitoring has minimal effect on the net benefit (see Figure 25c–d).  


 
Net benefit increases with decreasing age of patients at the start of treatment; 


ranibizumab is dominant for all starting ages considered 


 
The sensitivity analysis considered a mean starting age for treatment ranging from 35 to 95 


years (see Figure 26). As the mean age of the cohort increases, the net benefit decreases but 


remains positive for all ages evaluated; furthermore ranibizumab is dominant for all starting 


ages considered. This reflects the fact that in a younger cohort, patients live for longer with 


the benefits of treatment. Ranibizumab provides cost savings compared with vPDT across all 


areas, the largest being from savings in the costs of recurrence and blindness, which 


accumulate over the patient’s lifetime. Younger patients therefore accumulate greater cost 


savings for recurrence and blindness. Moreover, a large proportion of costs are related to 


treatment (57% for ranibizumab and 76% for vPDT) and occur in the first 2 years of the 


model, while QALY gains are experienced over the remaining lifespan of the patient. As such, 


the cost-savings and QALY gain achieved with ranibizumab over vPDT over a patient’s 


lifespan are greater in patients starting treatment at a younger age compared with older 


patients. 


 
Figure 26 Deterministic sensitivity analysis: Net benefit according to age of 


starting treatment 
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The model is sensitive to the discount rate used for benefits but not costs 


 


For all discount rates considered for benefits and costs, a (positive) net benefit was observed 


for ranibizumab over vPDT (see Figure 27). 


 
Figure 27 Deterministic sensitivity analysis: Net benefit according to the discount 


rate for benefits 
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state in the BSE (Figure 30a).  Increasing the maximum utility gain in the WSE (i.e. the 


difference between the best and worst possible health states) leads to lower utility values on 


the WSE curve (although higher incremental utility in favour of ranibizumab), and thus a 


decrease in QALYs in both the ranibizumab and vPDT arms, as shown in Table 78. Higher 


utility gains for the WSE therefore result in greater incremental gains in QALYs for 


ranibizumab over vPDT and hence greater net benefits. Furthermore over time, ranibizumab 


has a higher proportion of patients whose study eye is the BSE and thus fewer patients taking 


their values from the WSE curve (see Section 7.4.9 for an explanation of how utilities are 


calculated). Varying the WSE maximum utility gain was evaluated in a scenario analysis 


reported in section 7.7.11). 
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Table 78 Changes in health benefits linked to maximum utility gain in the WSE  


Maximum utility gain for 
WSE 


Total QALYs 


Ranibizumab vPDT Incremental 


0.1 (base case) 13.18 12.75 0.43 


0.2 12.78 12.07 0.71 


0.3 12.38 11.39 0.99 


0.4 11.98 10.71 1.27 


QALY, quality-adjusted life year; vPDT, verteporfin photodynamic therapy; WSE, worse-
seeing eye 


 
The model is also sensitive to changes in the utilities for the BSE, but the effect on net benefit 


is less marked than that for changes in the utilities for the WSE (see Figure 28b). Increasing 


utility values on the BSE curve results in a more cost-effective scenario for ranibizumab. In 


the ranibizumab cohort, more study eyes are the BSE over time, and therefore more patients 


benefit from these higher utility values.  


 
Figure 28 Deterministic sensitivity analysis: Net benefit according to utilities for 


the WSE (a) and BSE (b)   


 
 
BSE, better-seeing eye; WSE, worse-seeing eye 


 
Net benefit increases with increasing probability that the study eye is the BSE 


 


Changes in the probability that the treated eye is the BSE also affect the net benefit, though 


to a lesser extent than changes in utilities. In the base case, the proportion of study eyes 


being the BSE was 20.8%. Net benefit increases with increasing the probability that the study 


eye is the BSE (see Figure 29). This reflects the fact that, as the probability that the study eye 


is the BSE increases, the incremental benefit in QALYs for ranibizumab over vPDT also 


increases. However, counter-intuitively, patients accrue less QALYs due to the fact that utility 


is calculated using a weighted approach to account for visual acuity in the BSE and the WSE 


and utilities on the WSE curve are higher than on the BSE curve (see   


Figure 30a).  
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Figure 29 Deterministic sensitivity analysis: Net benefit according to: the 


probability that the study eye is the BSE 


 


 
 
Anchoring the utility slope for the WSE at the lower end of the BSE curve (see 
Figure 30b) leads to more intuitive results, i.e. improving vision yields 
increases in incremental utility (although the overall QALYs accrued would be 
much lower). Likewise, a model based only on the BSE also yields improved 
incremental utility for ranibizumab as BCVA improves as compared with vPDT.  
 
Table 79 below demonstrates the effects of these scenarios on the base case. Net benefits 


for ranibizumab over vPDT for these scenarios are approximately 2- and 3-fold greater than 


for the base case and hence illustrate that the base case uses a conservative estimate of the 


effect of improvements in visual acuity on utilities. 


  
Figure 30 Utility slopes/values for BSE and WSE anchored at upper (a) and lower 


end (b) 
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Table 79 Sensitive analysis based on different utility curves for the WSE  


 Base Case Lower Anchor BSE Only 


Ranibizu
mab 


vP
DT 


Increme
ntal 


Ranibizu
mab 


vP
DT 


Increme
ntal 


Ranibizu
mab 


vP
DT 


Increme
ntal 


Total 
QAL
YS 


13.18 12.
75 


0.43 8.57 7.5
5 


1.02 11.32 9.7
2 


1.59 


Net Benefit £11,390  £23,102  £34,616 


BSE, best-seeing eye; QALY, quality-adjusted life year; vPDT, verteporfin photodynamic 
therapy 
 


 
There is negligible impact in the sensitivity analyses evaluating changes in the 


transition probabilities for ranibizumab and vPDT and for natural progression 


 


Transition probabilities for ranibizumab and vPDT were determined for four cycles in year 1 


(months 0−3, 3−6, 6−9 and 9−12) (see section 7.3.2). For all four time periods and for both 


ranibizumab and vPDT, changes in the transition probabilities had relatively little impact on 


the net benefit for ranibizumab over vPDT (Figure 31). As expected, increasing the 


effectiveness of ranibizumab treatment (i.e. by raising the probability of gaining 2 or more 


lines and reducing the probability of losing 2 or more lines) results in a higher net benefit, and 


increasing the effectiveness of vPDT results in a lower net benefit. For all scenarios 


ranibizumab is dominant over vPDT. 
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Figure 31 Deterministic sensitivity analyses: Net benefit according to transition 
probabilities for ranibizumab (a–d) and vPDT (e–h)  
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Transition probabilities for year 2 onwards in the model were derived from a study of the 


natural history of CNV secondary to PM (i.e. in the absence of treatment) for the base case.
22


 


When transition probabilities for year 2 onwards (i.e. natural deterioration of vision over time) 


are increased (with an increased multiplier), a small gain in net benefit for ranibizumab over 


vPDT is observed. In this scenario, the costs of blindness will be increased over the model 


time horizon, with larger cost gains for the vPDT arm due to a greater proportion of patients 


being in these health states after completing treatment. 


 
 
The model is relatively insensitive to changes in the cost of blindness, the prevalence 


of bilateral disease and the rate of recurrence  


 


The model is relatively insensitive to the cost associated with blindness (i.e. when the 


patient’s visual acuity in the BSE falls below 35 letters). Again, this is to be expected, since 


relatively few patients go blind. Cost of blindness (incurred by those patients whose visual 


acuity falls below 35 letters in the BSE) is incurred to a greater extent in the vPDT cohort, and 


thus the difference between ranibizumab and vPDT widens over time (see Figure 32). As a 


result, the net benefit for ranibizumab over vPDT increases as the time horizon increases or 


the starting age of the population decreases. 


 
Figure 32 Deterministic sensitivity analysis: Net benefit according to the cost of 


blindness 


 
 
Net benefit increases with increasing prevalence of bilateral disease and rate of recurrence 


(see Figure 33). This reflects the fact that it is more costly to treat a patient with vPDT than 


with ranibizumab (despite the increased monitoring requirements for ranibizumab) so, as 


expected, as the rate of recurrence and the baseline prevalence of bilateral disease increase, 


ranibizumab becomes more cost-effective.  


 


£11,000


£11,100


£11,200


£11,300


£11,400


£11,500


£11,600


£11,700


£11,800


£11,900


£12,000


0 0.5 1 1.5 2 2.5


N
e


t 
b


e
n


e
fi


t 


Cost of blindness (multiplier) 







 


Ranibizumab for CNV secondary to PM Page 216 of 318 


Figure 33 Deterministic sensitivity analyses: Net benefit according to baseline 
prevalence of bilateral disease (a) and rate of recurrence (b) 


 
 


 


7.7.8 Please present the results of a PSA, and include scatter plots and 


cost-effectiveness acceptability curves.  


The probability that ranibizumab is cost-effective when compared to vPDT is 100.0% at 


WTP thresholds of £20,000 and £30,000 per QALY 


 


The probabilistic analysis allows an overall assessment of the uncertainty within the model. 


When run, the probabilistic sensitivity analysis generates a scatter plot (Figure 34), which is 


observed to have a very small downward-sloping pattern. This is to be expected, since there 


is likely to be an inverse relationship between incremental cost and incremental effectiveness. 


For example, if the probabilistic sensitivity analysis distributions randomly generate a 


‘favourable’ iteration, (i.e. where the treatment is more effective than the comparator), then 


this is likely to have two effects. Firstly, the patient will gain QALYs through improved quality 


of life and, to a much lesser extent, through increased survival. Secondly, the patient will be 


more likely to avoid costly complications such as blindness and, as such, will see their 


incremental cost reduced. Similarly, a ‘less favourable’ iteration will see reduced QALYs and 


increased long-term costs, thus generating a very slightly downward-sloping scatter plot. 


 


Table 80 and Figure 35 summarise the results of the probabilistic sensitivity analysis, 


indicating that the probability that ranibizumab is cost-effective when compared to vPDT is 


100.0% at willingness-to-pay (WTP) thresholds of £20,000 and £30,000. 
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Figure 34 Cost-effectiveness plane for ranibizumab versus vPDT 


 
QALY, quality-adjusted life year; vPDT, verteporfin photodynamic therapy 
 
Table 80 Probability of cost-effectiveness for ranibizumab versus vPDT 


 WTP = £0 WTP = £20,000 WTP = £30,000 


Probability of cost-effectiveness 99.3% 100% 100% 


WTP, willingness-to-pay 


 


 


Figure 35 Cost-effectiveness acceptability curve for ranibizumab versus vPDT for 
a WTP threshold of £20,000 per QALY 


 
vPDT, verteporfin photodynamic therapy 


  
 


7.7.9 Please present the results of scenario analysis. Include details of 


structural sensitivity analysis. 
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The model is robust to changes in the methods used for calculating transition 


probabilities for the first year  


 


Three different methods of calculating transition probabilities from patient-level data (see 


Section 7.3.2 for further details on the methodology) were explored to investigate which most 


accurately predicted the results from the trial data and adequately addressed the ceiling effect 


in the BCVA scale. As a result, the base case employed the “based on current visual acuity” 


method because it most accurately replicated the trial data and circumvented any ceiling 


effect issues. Scenarios using the two other methods are presented below in Table 81 and 


Table 82. These results demonstrate that the alternative methods for calculating transition 


probabilities have little effect on the outcomes of the model. 


 


Table 81 Scenario analysis using transition probabilities split for top two levels 
only (scenario 2) 


Technologies Total 
costs 


(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Incremental 
QALYs 


ICER (£) 
incremental 


(QALYs) 


Ranibizumab £9,576 16.78 13.14 -£4,078 0.13 0.43 Dominant 


vPDT £13,654 16.65 12.71     


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY, quality-adjusted life year; vPDT, 
verteporfin photodynamic therapy 


 


 


Table 82 Scenario analysis using transition probabilities constant across all 
visual acuity levels (scenario 3) 


Technologies Total 
costs 


(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Incremental 
QALYs 


ICER (£) 
incremental 


(QALYs) 


Ranibizumab £9,840 16.76 13.15 -£4,032 0.13 0.42 Dominant 


vPDT £13,872 16.63 12.73     


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY, quality-adjusted life year; vPDT, 
verteporfin photodynamic therapy 


 


 


The model is stable to changes in the sources used for calculating transition 


probabilities for beyond year 1  


 


In the scenario analysis presented in Table 83, all seven sources for natural history are used 


to calculate long-term transition probabilities. In the base case, patients have a 0.28% chance 


of visual acuity deterioration per 3-month cycle; using pooled data from all studies, patients 


have a 0.78% chance of visual acuity deterioration per 3-month cycle. The scenario analysis 


demonstrates that this input has little effect on the outcomes of the model. 
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Table 83 Scenario analysis using transition probabilities for year 2 onwards 
based on pooled data from natural history studies 


Technologies Total 
costs 


(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Incremental 
QALYs 


ICER (£) 
incremental 


(QALYs) 


Ranibizumab £9,710 16.78 13.09 -£3,330 0.13 0.43 Dominant 


vPDT £13,040 16.65 12.67     


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY, quality-adjusted life year; vPDT, 
verteporfin photodynamic therapy 


 


Ranibizumab remains dominant over vPDT when the maximum gain in utility for WSE 


is increased to 0.2 or 0.3 


 


A major source of uncertainty is the relationship between utility and visual acuity in the WSE. 


There is little published evidence regarding this. Thus scenario analyses were undertaken for 


different values for the maximum utility gains for the WSE (difference between the best and 


worst possible health states). Table 84 and  


Table 85 summarise the results of scenarios for a maximum WSE utility gain of 0.2 and 0.3 


respectively (base case is 0.1). Ranibizumab is dominant compared with vPDT for both 


scenarios. 


 


Table 84 Scenario analysis using a maximum gain in utilities for the WSE of 0.2 


Technologies Total 
costs 
(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Incremental 
QALYs 


ICER (£) 
incremental 
(QALYs) 


Ranibizumab £9,694 16.80 12.78 -£2,751 0.11 0.71 Dominant 


vPDT £12,445 16.70 12.07     


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY, quality-adjusted life year; vPDT, 
verteporfin photodynamic therapy; WSE, worse-seeing eye 


 


 


Table 85 Scenario analysis using a maximum gain in utilities for the WSE of 0.3 


Technologies Total 
costs 
(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Incremental 
QALYs 


ICER (£) 
incremental 
(QALYs) 


Ranibizumab £9,694 16.80 12.38 -£2,751 0.11 0.99 Dominant 


vPDT £12,445 16.70 11.39     


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY, quality-adjusted life year; vPDT, 
verteporfin photodynamic therapy; WSE, worse-seeing eye 


 


7.7.10 What were the main findings of each of the sensitivity analyses? 


This economic assessment provides a robust comparison of ranibizumab and vPDT for the 


treatment of visual impairment due to CNV secondary to PM. The analysis demonstrates that 


ranibizumab is dominant compared with vPDT as it is associated with lower lifetime costs and 


an incremental QALY gain.  
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Extensive deterministic sensitivity analyses demonstrate that the base case results are 


robust, with ranibizumab remaining cost-effective compared with vPDT for almost all 


scenarios considered. The maximum utility gain in the WSE has the biggest impact on the 


results but ranibizumab is dominant over vPDT for all values considered. As expected, the 


unit cost of ranibizumab has a strong effect on the cost-effectiveness as does the frequency 


of injections and follow up visits. However, even assuming 12 injections per year in either 


year 1 or year 2, ranibizumab remains cost-effective compared with vPDT given 3.4 times per 


year and is also dominant at a unit cost for ranibizumab of up to £783. Net benefit decreases 


with increasing cost of monitoring but ranibizumab remains cost effective compared with 


vPDT for unit costs of monitoring up to £1425.  Neither variations in the rate of recurrence nor 


the baseline prevalence of bilateral disease affect the dominance of ranibizumab over vPDT. 


As the mean age of the cohort increases, ranibizumab becomes less cost-effective as cost 


savings from avoidance of blindness are not accumulated but ranibizumab is dominant for all 


starting ages considered. Changes in the transition probabilities for the first year of treatment 


or for natural progression have negligible impact and the model is relatively insensitive to 


changes in the cost of blindness. 


 


Scenario analyses further demonstrate that the model is robust to changes in the methods for 


calculating transition probabilities for the first year and for the sources for natural history used 


to calculate transition probabilities beyond the first year. Increasing the maximum gain in 


utilities for the WSE increases the QALYs gained with ranibizumab compared with vPDT and 


for all values considered ranibizumab is dominant. 


 


PSA, undertaken to obtain an overall measure of uncertainty within the model, demonstrated 


that ranibizumab has a 100% probability of being cost-effective compared with vPDT at WTP 


thresholds of both £20,000 and £30,000 per QALY. 


 


Ranibizumab thus represents a clinically important improvement in the management of CNV 


secondary to PM and an efficient use of NHS resources compared with vPDT, providing a 


cost saving of £2751 and a QALY gain of 0.43 over the patient’s lifetime. 


 


7.7.11 What are the key drivers of the cost-effectiveness results? 


The unit costs for ranibizumab and vPDT and the treatment frequency for both year 1 and 


year 2 are both key drivers of the model. The majority of costs in the model occur in the 


treatment period (the first 2 years of the model) and so the unit costs and treatment frequency 


have a large impact on total costs. Recurrence costs also account for a large proportion of the 


total costs as these are applied over the model time horizon, so an increase in unit costs for 
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ranibizumab and vPDT and treatment frequency impacts on the cost of recurrence as well 


initial treatment costs. 


 


QALYs in the model are driven by the visual acuity-utility relationship for the BSE and the 


maximum utility gain in the WSE, and also by the probability that the study eye is the BSE. 


The latter has less of an impact on cost-effectiveness, while the maximum utility gain in the 


WSE has one of the biggest impacts on the model. There is much uncertainty in this 


parameter as there is little published evidence in utility relating to visual acuity in the WSE. In 


the base case, the utility for the WSE was conservatively assumed to have a maximum QALY 


gain of 0.1, resulting in the WSE curve having a greater utility value than the BSE curve. For 


utility values of 0.5 and above (see Figure 36), the WSE actually has worse utility values than 


the BSE, which results in a counterintuitive scenario. This has been shown to be 


disadvantageous to vPDT, which has a greater proportion of patients whose study eye is their 


WSE. 


 


Figure 36 Utility slopes/values for BSE and WSE for a maximum utility gain in the 
WSE of 0.6 


 
BSE, better seeing eye; WSE, worse seeing eye 


7.8 Validation 


7.8.1 Please describe the methods used to validate and quality assure 


the model. Provide references to the results produced and cross-


reference to evidence identified in the clinical, quality of life and 


resources sections.  


The economic model has been validated by an external expert health economist at Oxford 


University, who undertook extensive analyses to assess the model for internal and external 
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validity. The review report is available upon request, along with a commentary to justify any 


areas where the reviewer’s comments were not addressed (for example, due to a lack of 


suitable data). Furthermore, the model was validated by two consultant ophthalmologists – a 


presentation of the meeting discussions is provided in Appendix 16, section 11.3. 
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7.9 Subgroup analysis 


For many technologies, the capacity to benefit from treatment will differ for patients 


with differing characteristics. This should be explored as part of the reference-case 


analysis by providing separate estimates of clinical and cost effectiveness for each 


relevant subgroup of patients.  


This section should be read in conjunction with NICE’s ‘Guide to the methods of 


technology appraisal’, section 5.10.  


Types of subgroups that are not considered relevant are those based solely on the 


following factors. 


 Individual utilities for health states and patient preference. 


 Subgroups based solely on differential treatment costs for individuals according 


to their social characteristics. 


 Subgroups specified in relation to the costs of providing treatment in different 


geographical locations within the UK (for example, when the costs of facilities 


available for providing the technology vary according to location). 
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7.9.1 Please specify whether analysis of subgroups was undertaken and 


how these subgroups were identified. Were they identified on the 


basis of an a priori expectation of differential clinical or cost 


effectiveness because of known, biologically plausible, 


mechanisms, social characteristics or other clearly justified factors? 


Cross-reference the response to section 6.3.7. 


No clinically relevant subgroups were identified. 


 


7.9.2 Please clearly define the characteristics of patients in the subgroup. 


Not applicable. 


 


7.9.3 Please describe how the statistical analysis was undertaken. 


Not applicable. 


 


7.9.4 What were the results of the subgroup analysis/analyses, if 


conducted? Please present results in a similar table as in 


section 7.7.6 (Base-case analysis). 


Not applicable. 


 


7.9.5 Were any obvious subgroups not considered? If so, which ones, 


and why were they not considered? Please refer to the subgroups 


identified in the decision problem in section 5. 


Not applicable. 


 


7.10 Interpretation of economic evidence  


7.10.1 Are the results from this economic evaluation consistent with the 


published economic literature? If not, why do the results from this 


evaluation differ, and why should the results in the submission be 


given more credence than those in the published literature? 


Not applicable. The literature search for cost-effectiveness studies did not identify analyses 


suitable for comparison with the de novo analysis. 
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7.10.2 Is the economic evaluation relevant to all groups of patients who 


could potentially use the technology as identified in the decision 


problem in section 5? 


Yes, the model is applicable to all groups of patients who could potentially use the 


technology. 


 


7.10.3 What are the main strengths and weaknesses of the evaluation? 


How might these affect the interpretation of the results? 


The model has a number of strengths. Firstly the economic model has been built to be as 


flexible as possible in order to assess multiple different scenarios and sensitivity analyses, 


based on various inputs and assumptions. This reflects the fact that, as is the case with the 


majority of diseases, there is some debate regarding the factors that should be accounted for 


within an assessment of the treatment pathway, and there are likely to be minor differences of 


opinion as to what assumptions should be made in the base case analysis. Results of the 


different scenarios and sensitivity analyses demonstrate that the model is robust and 


ranibizumab remains cost-effective compared with vPDT in all but the most extreme 


scenarios tested. 


 


Secondly, the baseline characteristics of patients entering the model and the transitions 


between health states for the first year for ranibizumab were based on clinical trial data from 


the 12-month Novartis phase III study. This study involved patients who are likely to be 


representative of patients in England and Wales who would be eligible to receive ranibizumab 


for this indication and treatment was given according to the anticipated posology for 


ranibizumab and the approved posology for vPDT. Patient-level data from the phase III study 


were used to calculate transition probabilities for the first year of treatment with ranibizumab 


and for the first 3 months for vPDT. Transition probabilities for months 4−12 for vPDT were 


calculated from patient-level data from the VIP trial, another large study in patients 


representative of those who would be eligible to receive treatment in England and Wales. 


These two studies provide reliable evidence for the efficacy of the two treatments. 


 


Thirdly, the model uses a dynamic approach to model the proportion of patients who are 


treated in their BSE. Previous ranibizumab models using BCVA health states have 


maintained a constant proportion of patients whose treated eye is their BSE over the period of 


the model. The current model is dynamic in that, although the proportion of patients whose 


treated eye is their BSE is fixed within a health state (and matched at baseline), as patients 


transition across health states, the overall proportion whose treated eye is their BSE can 


change over time in the model. Thus, if treatment improves the visual acuity of the treated eye 


to such an extent that it exceeds the BCVA of the fellow eye, the treated eye becomes the 
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BSE. This allows more accurate estimations of utility for the patient, rather than just the eye, 


reflecting the relative gain from binocular vision.  


 


Fourthly, in addition to considering initial treatment for CNV in the study eye, the model also 


accounts for bilateral disease and recurrences. The latter in particular is found to account for 


a significant proportion of costs over a patient’s life time. The model also includes costs for 


managing AEs relating to treatment, although these were found to be minimal for both 


treatments. The model thus provides an accurate real-world assessment of the costs and 


health outcomes of treatment in a UK setting. Furthermore, the model was validated by UK-


based ophthalmologists. 


 


Fifthly, costs included in the model are largely based on NHS costs. Unit costs for treatment, 


administration and monitoring were taken from NHS sources and the frequency of treatment 


is largely based on data from the Novartis phase III study for ranibizumab and the VIP trial for 


vPDT. Costs of blindness are included in the model, based a recent review of resource use 


and unit costs drawn largely from PSSRU sources. 


 


Limitations exist within the model, largely due to scarce clinical trial data supporting some of 


the modelling assumptions. Firstly, head-to-head data (from the Novartis phase III study) 


were available for ranibizumab and vPDT only for the first 3 months of the model as after 3 


months, due to ethics considerations, patients in the vPDT arm were able to receive 


ranibizumab. As a result, for months 4−12 a naïve comparison using VIP data for vPDT was 


employed. Ideally, the model would have been populated with a randomised, double blinded, 


head-to-head study for the entire first year but in the absence of such data the naïve 


comparison was considered the best available option.  


 


Secondly, there remains some uncertainty over the long-term impact of treatment with 


ranibizumab or vPDT. It was therefore assumed that after the first year of the model, the rates 


of decline in BCVA would be the same for both treatment groups and this is modelled based 


on data from a published study which followed 47 eyes that received no treatment for a mean 


duration of 86 months.
22


 This was considered a conservative assumption by the two UK 


consultant ophthalmologists who reviewed the model and stated that they anticipated the rate 


of decline in visual acuity after vPDT would be faster than after ranibizumab. The model 


makes the assumption that the benefits of treatment are maintained beyond the 2-year 


treatment period; there are few data to support any claims otherwise. This was investigated in 


sensitivity analyses using a range of transition probabilities for natural history which observed 


negligible impact of natural progression on the model. 
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Thirdly, the relationship between utility and BCVA in the WSE is a major source of 


uncertainty. Utility data were not obtained directly from the Novartis phase III or VIP studies 


as they did not employ appropriate assessments. Instead utility estimates for the BSE were 


obtained from a published study which had simulated visual impairment associated with AMD 


using specially designed contact lenses.
56


 BCVA was defined for the BSE and the ‘health 


states’ were valued by a representative sample of the UK population. (These utilities have 


been used in the recent 2013 NICE resubmission of ranibizumab for RVO.
53


) However, there 


are no published studies that can be used to estimate utilities in the WSE. Utilities for the 


WSE were therefore assumed to be proportional but higher than utilities for patients treated in 


the BSE. In the base case, there was a 0.1 maximum difference in utility values for the WSE 


between the best and worst possible health states. This assumption was based on the 2013 


NICE recommendations issued for ranibizumab for the treatment of RVO.
61


 Sensitivity 


analyses indicate that utility in the WSE is a key driver of the model, so future analyses would 


benefit from more accurate assessments of utilities for the WSE as well as data to allow 


simultaneous modelling of both eyes. However, for all scenarios considered in this model 


regarding the utilities for the BSE and WSE, ranibizumab is cost-effective compared with 


vPDT. 


 


Furthermore, utilities based only on BCVA may not fully capture the impact of vision loss. 


Impaired contrast sensitivity and loss of visual field are also important factors in determining 


visual function. For patients with monocular vision loss, these factors may be especially 


important as aspects of visual functioning such as depth perception and reading speed may 


impact on utility, but are not captured when utility is mapped solely to visual acuity. Thus this 


model may underestimate the full benefits of treatment with ranibizumab.   


 


In conclusion, ranibizumab directly addresses the urgent need for an effective treatment for 


visual impairment due to CNV secondary to PM, a leading cause of blindness. Ranibizumab 


has been shown to significantly improve BCVA compared with vPDT, the only treatment 


currently licensed for this condition and provides clinically meaningful improvements in BCVA 


and HRQoL that are sustained with as needed treatment according to disease activity. 


Economic modelling has demonstrated that ranibizumab is dominant compared with vPDT 


under extensive sensitivity analyses. These results are highly relevant to the UK as the 


patient population considered in the model is representative of patients likely to be eligible for 


treatment in England and Wales. The comparator, vPDT, is the only available licensed 


treatment for this indication, and costs are generally drawn from relevant NHS and PSSRU 


sources. Ranibizumab thus represents a clinically important improvement in the management 


of CNV secondary to PM and an efficient use of NHS resources in England and Wales 


compared with vPDT, providing a cost saving of £2751 and a QALY gain of 0.43 over the 


patient’s lifetime.  
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7.10.4 What further analyses could be undertaken to enhance the 


robustness/completeness of the results? 


One of the limitations of the model is the lack of data on utilities in patients based on their 


WSE.  Ideally, it would be useful to be able to accurately model the patients’ BSEs and WSEs 


simultaneously, without making assumptions about visual acuity in the fellow eye as was the 


case with the model in this evaluation. A patient-level simulation would allow the modelling of 


each eye, and account for the relationship of visual acuity between the two eyes. Such a 


model would require data on the natural progression of visual acuity in an unaffected eye as 


well as detailed data on the complex relationship between visual acuity in each eye. Data for 


visual acuity in the fellow eye were collected in the Novartis phase III trial, albeit at less 


frequent intervals than for the study eye, however currently the evidence for the relationship 


between the two eyes is sparse. Therefore this approach was not possible in this analysis, but 


could be considered in the future when appropriate data are available. 
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Section C – Implementation 


8 Assessment of factors relevant to the NHS and 


other parties  


The purpose of this section is to provide an analysis of any factors relevant to the 


NHS and other parties that may fall outside the remit of the assessments of clinical 


effectiveness and cost effectiveness. This will allow the subsequent evaluation of the 


budget impact analysis. Such factors might include issues relating to service 


organisation and provision, resource allocation and equity, societal or ethical issues, 


plus any impact on patients or carers.  


8.1 How many patients are eligible for treatment in England and 


Wales? Present results for the full marketing authorisation/CE 


marking and for any subgroups considered. Also present results for 


the subsequent 5 years. 


Epidemiological data were taken from published sources, where available. The total 


population reflected the Novartis phase III population, from the Office for National Statistics 


for England and Wales.  


 


Table 86 Epidemiological inputs 


Total population (over 40 years of age) 30,647,713
141


 


Prevalence of PM in population 1.20%
24


 


Incidence of CNV in patients with PM 0.98%
66


 


Patients eligible for pharmacotherapy 81.00%
16


 


Treatment rate 80.00% 


Prevalence of bilateral disease 5.50%
66


 


Office for National Statistics;
141


 Vongphanit et al., 2002;
24


 Ohno-Matsui et al., 2003;
66


 
Hampton et al., 1983


16
 


CNV, choroid neovascularisation; PM, pathological myopia 


 


 
Table 87 Mean diagnosis rate over 5-year time horizon 


 Year 1 Year 2 Year 3 Year 4 Year 5 


Mean diagnosis rate 83% 84% 85% 86% 86% 


 


The inputs in Table 86 and Table 87 were used to calculate the total number of patients 


eligible for treatment each year of the 5-year time horizon (Table 88). 
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Table 88 Patients eligible for treatment 


 Year 1 Year 2 Year 3 Year 4 Year 5 


Patients starting treatment 2045 2070 2094 2119 2119 


 


 


8.2 What assumption(s) were made about current treatment options 


and uptake of technologies? 


It was assumed that all patients in the baseline cohort (current forecast of market share) were 


treated with vPDT. In the predicted forecast of market share, uptake of ranibizumab was 


assumed to come proportionally from the patients treated with vPDT (Table 89). No other 


comparators were considered to be relevant. 


 


Table 89 Uptake rate of ranibizumab 


Year 1 Year 2 Year 3 Year 4 Year 5 


7% 16% 26% 32% 32% 


 


8.3 What assumption(s) were made about market share (when 


relevant)?  


The indication for treatment of myopic CNV was assumed to be unaffected by the availability 


of ranibizumab treatment, ie all patients treated with ranibizumab would be treated with pre-


specified market share if ranibizumab was not an option. 


 


8.4 In addition to technology costs, please consider other significant 


costs associated with treatment that may be of interest to 


commissioners (for example, procedure codes and programme 


budget planning). 


The analysis of budget impact also considers costs associated with the administration of the 


technologies and monitoring of the patient during the treatment period. The costs of treating 


bilateral disease and recurrence after the treatment period are also considered in the 


analysis. 


  


8.5 What unit costs were assumed? How were these calculated? If unit 


costs used in health economic modelling were not based on 


national reference costs or the PbR tariff, which HRGs reflected 


activity?  
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A healthcare payer perspective (NHS) on costs was adopted and as such national reference 


costs were deemed appropriate for use in the analysis. The model takes a cumulative cohort 


approach based on costs directly calculated from the cost-effectiveness model. 


 


The estimate of budget impact includes costs relating to bilateral disease and recurrence, and 


uses the same assumptions as the cost-effectiveness analysis.  


 


In addition to the drug costs, the unit costs that were included in the analysis relate to 


monitoring of the patient and administration of the treatment (Table 90). Clinical expert 


opinion was elicited in determining the resources for each item.  


 


Table 90 Unit costs for monitoring and administration 


Resource Cost Visit Reference 


OCT £51.27 Monitoring, 
administration 
(ranibizumab 
and vPDT) 


NHS reference costs 2011–2012 


Estimated to be the same as an outpatient  
procedure coded as ultrasound scan less 
than 20 minutes (RA23Z) 


Ophthalmologist £123.62 Monitoring, 
vPDT 
administration 


NHS reference costs 2011–2012 


Unit cost for a consultant-led multi-
professional face-to-face follow-up visit for 
ophthalmology 


Injection visit 
cost 


£117.26 Ranibizumab 
administration 


NHS reference costs 2011–2012 


BZ23Z: Outpatient procedures (office 
based) = £117 (minor vitreous retinal 
procedures) 


 


8.6 Were there any estimates of resource savings? If so, what were 


they? 


The budget impact model does not include costs relating to treating blindness. Any treatment 


that improves visual acuity will reduce the number of patients becoming legally blind in the 


long term, and will avert additional resources associated with caring for patients with 


blindness. In the cost-effectiveness model it has been demonstrated that ranibizumab is 


associated with reductions in the cost of blindness that occur steadily over the time horizon of 


the model. 


 


8.7 What is the estimated annual budget impact for the NHS in 


England and Wales? 


Total costs for the two scenarios over the 5-year time horizon are presented in Table 91. It is 


estimated that the introduction of ranibizumab to the market in England and Wales will results 


in cost savings of approximately £227,354 over 5 years. 
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Table 91 Annual budget impact 


 


World without ranibizumab 


Year Drugs Admin Monitoring Recurrence Bilateral Total 


1 £5,895,707 £1,213,070 £1,427,141 £0 £1,280,388 £9,816,305 


2 £8,899,554 £1,831,126 £2,864,195 £0 £2,039,231 £15,634,106 


3 £9,005,922 £1,853,011 £2,898,497 £506,769 £2,063,614 £16,327,813 


4 £9,112,290 £1,874,897 £2,932,798 £1,016,653 £2,087,998 £17,024,635 


5 £9,147,625 £1,882,167 £2,949,905 £1,529,338 £2,096,954 £17,605,989 


Total £42,061,097 £8,654,271 £13,072,535 £3,052,760 £9,568,185 £76,408,849 


 


 


World with ranibizumab 


Year Drugs Admin Monitoring Recurrence Bilateral Total 


1 £5,853,967 £1,212,392 £1,539,538 £0 £1,290,885 £9,896,781 


2 £8,703,166 £1,811,265 £3,124,216 £0 £2,045,797 £15,684,444 


3 £8,616,212 £1,808,118 £3,326,074 £510,936 £2,062,561 £16,323,900 


4 £8,534,836 £1,802,106 £3,465,255 £1,030,441 £2,070,330 £16,902,967 


5 £8,477,038 £1,792,312 £3,482,379 £1,558,914 £2,062,759 £17,373,403 


Total £40,185,219 £8,426,193 £14,937,462 £3,100,290 £9,532,331 £76,181,495 


 


 


Incremental costs 


Year Drugs Admin Monitoring Recurrence Bilateral Total 


1 -£41,740 -£678 £112,397 £0 £10,497 £80,476 


2 -£196,388 -£19,860 £260,021 £0 £6566 £50,338 


3 -£389,710 -£44,893 £427,577 £4167 -£1054 -£3914 


4 -£577,454 -£72,791 £532,457 £13,787 -£17,668 -£121,668 


5 -£670,586 -£89,856 £532,475 £29,576 -£34,195 -£232,586 


Total -£1,875,878 -£228,078 £1,864,927 £47,530 -£35,854 -£227,354 


 


8.8 Are there any other opportunities for resource savings or 


redirection of resources that it has not been possible to quantify? 


Generally it would be expected that patients with worse visual acuity score would have higher 


associated resource use and costs (other than for support of blindness), such as to account 


for the increased risk of accidents associated with poor vision, and general comorbidities that 


are associated with limited mobility. However it is not possible to include this in the analysis 


as there are no published data on the relationship between visual acuity and additional 


background costs. Ranibizumab is associated with improving visual acuity so it would be 


expected that these costs would be lower than for vPDT, and the estimated value of cost-


effectiveness may be an underestimate. 
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10 Appendices 


10.1 Appendix 1 


10.1.1 SPC/IFU, scientific discussion or drafts.  


10.2 Appendix 2: Search strategy for section 6.1 


(Identification of studies) 


The following information should be provided. 


10.2.1 The specific databases searched and the service provider used (for 


example, Dialog, DataStar, OVID, Silver Platter), including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 The Cochrane Library. 


The systematic literature review was performed in the following databases: 


 MEDLINE and MEDLINE In-Process 


 EMBASE 


 Cumulative Index to Nursing and Allied Health Literature (CINAHL) 


 Science Citation Index (SCI) 


 Latin American and Caribbean Health Sciences (LILACS) 


 Cochrane Database of Systematic Reviews (CDSR) 


 Cochrane Central Register of Controlled Trials (CENTRAL) 


 DARE Database of Abstracts of Reviews of Effects (DARE) 


 Health Technology Assessment Database (HTA) 


 NHS Economic Evaluation Database (NHS EED) 


 EconLit 


 Health Economic Evaluations Database (HEED) 


 Research Papers in Economics (RePEc) 


 CEA Registry 


 


Information on ongoing or recently completed trials, unpublished research, and research 


reported in the grey literature were identified by searching trials registers and conference 


proceedings (from the last three years) from specific organisations, as follows: 


 ClinicalTrials.gov 


 International Clinical Trials Registry Platform (ICTRP) 


 EU Clinical Trials Register 
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 Conference Proceedings Citation Index – Science (CPCI-S) 


 Association of Research in Vision and Ophthalmology (ARVO) annual 


meeting 


 European Association for Vision and Eye Research (EVER) congress 


 Royal College of Ophthalmologists (RCO) congress 


 American Academy of Ophthalmology (AAO) annual meeting 


 World Ophthalmology Congress (WOC) 


 Retina International World Congress 


 EURETINA Congress (European Society of Retina Specialists) 


 APAO Congresses 


 The Macula Society annual meeting 


 Eye Complications Study Group of the EASD (EASDec) 


 ISPOE annual meeting 


 HTAi annual meetings 


 National Institute for Health and Clinical Excellence (NICE) 


 Scottish Medicines Consortium (SMC) 


 Pharmaceutical Benefits Advisory Committee (PBAC) 


 Food and Drug Administration (FDA) 


 European Medicines Agency (EMA) 


 UK Department of Health 


 


 


10.2.2 The date on which the search was conducted. 


Database searches were conducted on 16 March 2012 (MEDLINE and MEDLINE In-Process, 


EMBASE, CINAHL and SCI), 19 March 2012 (LILACS, CDSR, DARE and CENTRAL), 20 


March 2012 (CPCI-S), and 4 April 2012 (NHS EED, HTA, EconLit, HEED, CEA Registry and 


RePEc). 


 


Searches of conference proceedings and ongoing trials were conducted on 19 March 2012 


(ARVO, Clinicaltrials.gov, ICTRP and EU Clinical Trials Register), 20 March 2012 (EVER and 


RCO), 23 March 2012 (AAO, WOC, Retina International World Congress, EURETINA, APAO, 


Macula Society, EASDec, ISPOR, HTAi, NICE, SMC, PBAC, FDA, EMA and UK Department 


of Health). 


 


10.2.3 The date span of the search. 


The date spans of the various database searches are listed below: 


 MEDLINE and MEDLINE In-Process: 1946–2012/Mar week 1  


 EMBASE: 1974–2012/week 10 


 Cumulative Index to Nursing and Allied Health Literature (CINAHL): 1982–09 


March 2012 


 Science Citation Index (SCI): 1889–14 Mar 2012 


 Latin American and Caribbean Health Sciences (LILACS): 1982–2012 16 Feb 


 Cochrane Database of Systematic Reviews (CDSR): 2012:Issue 3/1 
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 Cochrane Central Register of Controlled Trials (CENTRAL): 2012:Issue 3/1 


 DARE Database of Abstracts of Reviews of Effects (DARE): 2012:Issue 3/1 


 Health Technology Assessment Database (HTA): 2012:Issue 3/1 


 NHS Economic Evaluation Database (NHS EED): 2012:Issue 3/1 


 EconLit: 1961–2012/Mar 


 Health Economic Evaluations Database (HEED): 2012/Mar 


 Research Papers in Economics (RePEc): 2012/Mar 


 CEA Registry: 2012/Mar 


 


Congress abstracts from 2009 onwards were searched. No date limits were applied to 


searches of clinical trial registries or other sources of grey literature. 


 


  


10.2.4 The complete search strategies used, including all the search 


terms: textwords (free text), subject index headings (for example, 


MeSH) and the relationship between the search terms (for 


example, Boolean). 


MEDLINE and MEDLINE In-Process (OvidSP) 


1     Choroidal Neovascularization/ (3411) 


2     ((choroid$ adj3 neovascular$) or CNV or mCNV).ti,ab.  (5802) 


3     ((subretinal or sub-retinal) adj3 choroid$).ti,ab.  (194) 


4     or/1-3 (6674) 


5     exp Myopia/ (12464) 


6     myopi$.ti,ab.  (12217) 


7     5 or 6 (15835) 


8     4 and 7 (437) 


9     animals/ not (animals/ and humans/) (3590935) 


10     (editorial or news).pt.  (427343) 


11     8 not (9 or 10) (426) 


 


EMBASE (OvidSP) 


1     subretinal neovascularization/ (5433) 


2     ((choroid$ adj3 neovascular$) or CNV or mCNV).ti,ab.  (7408) 


3     ((subretinal or sub-retinal) adj3 choroid$).ti,ab.  (234) 


4     or/1-3 (9194) 


5     exp myopia/ (15544) 


6     myopi$.ti,ab.  (14689) 


7     5 or 6 (19349) 


8     4 and 7 (610) 


9     animal/ (1680533) 
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10     nonhuman/ (3806919) 


11     (rat or rats or mouse or mice or murine or rodent or rodents or hamster or hamsters or 


pig or pigs or porcine or rabbit or rabbits or animal or animals or dogs or dog or cats or cow or 


bovine or sheep or ovine or monkey or monkeys).ti,ab,sh.  (4787614) 


12     or/9-11 (6405137) 


13     exp Human/ or Human Experiment/ (13076254) 


14     12 not (12 and 13) (5059114) 


15     editorial.pt.  (396665) 


16     8 not (14 or 15) (595) 


 


CINAHL (EBSCO) 


1  TI (choroid* N3 neovascular* or CNV or mCNV) or AB (choroid* N3 neovascular* or 


CNV or mCNV) (142) 


2  TI (subretinal N3 choroid* or sub-retinal N3 choroid*) or AB (subretinal N3 choroid* or 


sub-retinal N3 choroid*) (2) 


3  1 or 2 (144) 


4  (MH "Myopia") (432)  


5  TI (myopi*) or AB (myopi*) (344)6  4 or 5 (582)7  3 AND 6 (14) 


 


SCI (Web of Science) 


Databases=SCI-EXPANDED Timespan=All Years 


Lemmatization=Off    


1 TS=((choroid* NEAR/3 neovascular*) or CNV or mCNV) (8,428) 


2 TS=((subretinal or sub-retinal) NEAR/3 choroid*) (281) 


3 #2 OR #1 (8,527) 


4 TS=myopi* (14,274) 


5 #3 AND #4 (517) 


6 TS=(rat or rats or mouse or mice or murine or hamster or hamsters or animal or 


animals or dogs or dog or pig or pigs or cats or bovine or cow or sheep or ovine or porcine or 


monkey) (3,673,080) 


7 #5 NOT #6 (495) 


 


CPCI-S (Web of Science) 


Databases=CPCI-S Timespan=All Years 


Lemmatization=Off    


1 TS=((choroid* NEAR/3 neovascular*) or CNV or mCNV) (1,147) 


2 TS=((subretinal or sub-retinal) NEAR/3 choroid*) (38) 


3 #2 OR #1 (1,160) 


4 TS=myopi* (1,921) 


5 #3 AND #4 (67) 
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6 TS=(rat or rats or mouse or mice or murine or hamster or hamsters or animal or 


animals or dogs or dog or pig or pigs or cats or bovine or cow or sheep or ovine or porcine or 


monkey) (284,434) 


7 #5 not #6 (67)  


 


LILACS (BIREME) 


(MH:"choroidal neovascularization" OR "choroidal neovascularization" OR 


"neovascularization choroidal" OR "coroidal neovascularizacion" OR "neovascularizacion 


coroidal" OR "neovascularizacao de coroide" OR CNV OR mCNV) AND (MH:"myopia" OR 


myop$ or miopí$) 


 


CDSR, DARE and CENTRAL: Cochrane Library (Wiley interscience) 


1 MeSH descriptor Choroidal Neovascularization explode all trees (253) 


2 (choroid* NEAR/3 neovascular*) or CNV or mCNV:ti,ab,kw (796) 


3 (subretinal or sub-retinal) NEAR/3 choroid*:ti,ab,kw (0) 


4 (#1 OR #2 OR #3) (796) 


5 MeSH descriptor Myopia explode all trees (571) 


6 (myopi*):ti,ab,kw (1220) 


7 (#5 OR #6) (1220) 


8 (#4 AND #7) (35) 


 


NHS EED and HTA: Cochrane Library (Wiley interscience) 


1 MeSH descriptor Myopia explode all trees (571) 


2 (myopi*):ti,ab,kw (1220) 


3 (#1 OR #2) (1220) 


 


EconLit (OvidSP) 


(pathologic$ adj3 myopi$).ti,ab (0) 


 


HEED (Wiley interscience) 


AX=myopia or myopic or myopically (8) 


 


CEA Registry (www.cearegistry.org) 


myopia 


 


RePEc (repec.org/) 


pathologic + myopia 


pathological + myopia 


 


Association of Research in Vision and Ophthalmology annual meeting  
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2010 and 2011 meetings: 


Boolean Search: 


"choroidal neovascularization" [Abstract Body] 


AND 


myopi*  


2009 meeting: 


Available via IOVS journal: 


Year: 2009 


Abstract | Title : choroidal neovascularisation [phrase] 


Text |Abstract | Title: myopi*  [all] 


 


European Association for Vision and Eye Research congress (www.ever.be/) 


Abstract books in pdf: 


‘choroidal neovascularization’ 


 


Royal College of Ophthalmologists congress (www.rcophth.ac.uk/) 


Final Programme and Abstract book available in pdf for 2011 congress (not available online 


for 2010 or 2009): 


‘choroidal neovascularisation’ 


 


American Academy of Ophthalmology annual meeting (www.aao.org/) 


‘choroidal neovascularization’ 


 


World Ophthalmology Congress (WOC) (www.woc2012.org/) 


‘choroidal neovascularization’ 


 


Retina International World Congress (http://www.retina-international.org/) 


No abstracts or final programme available online. 


 


EURETINA Congress (European Society of Retina Specialists) congress 


(www.euretina.org/) 


2009 meeting: 


‘choroidal neovascularization’ 


2010 and 2011 meetings: 


No abstracts or final programme available online for the 10th and 11th congresses. 


 


APAO Congresses (http://www.apaophth.org/) 


2011 meeting: 


‘choroidal neovascularization’ 


2009 and 2010 meetings: 
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No abstracts or final programme available online for the 24th and 25th congresses. 


 


The Macula Society annual meeting (http://www.maculasociety.org/) 


‘choroidal neovascularization’ 


 


Eye Complications Study Group of the EASD (EASDec) (www.easdec.org) 


‘choroidal neovascularization’ 


 


ISPOR annual meeting (www.ispor.org/) 


‘choroidal neovascularization’ 


 


HTAi annual meetings (www.htai.org/) 


‘choroidal neovascularization’ 


 


ClinicalTrials.gov (ClinicalTrials.gov) 


(choroidal neovascularisation OR CNV OR mCNV) AND (myopia OR myopic) 


(choroidal neovascularisation OR CNV OR mCNV) AND (myopia OR myopic) AND (cost* OR 


economic*) 


 


International Clinical Trials Registry Platform (ICTRP) 


(ICTRP/http://apps.who.int/trialsearch/).  Searched 19 March 2012. 


choroid* AND myopi* 


 


EU Clinical Trials Register (https://www.clinicaltrialsregister.eu/) 


choroid* AND myopi* 


choroid* AND myopi* AND cost* 


choroid* AND myopi* AND economic* 


 


National Institute for Health and Clinical Excellence (NICE) (www.nice.org.uk/) 


choroidal neovascularization 


choroidal neovascularisation 


 


Scottish Medicines Consortium (SMC) (www.scottishmedicines.org.uk/) 


choroidal neovascularization 


choroidal neovascularisation 


 


Pharmaceutical Benefits Advisory Committee (PBAC) (www.health.gov.au) 


choroidal neovascularization 


choroidal neovascularisation 
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Food and Drug Administration (FDA) (www.fda.gov/) 


choroidal neovascularization 


choroidal neovascularisation 


 


European Medicines Agency (EMA) (www.ema.europa.eu/) 


choroidal neovascularization 


choroidal neovascularisation 


 


UK Department of Health (www.dh.gov.uk/) 


choroidal neovascularization 


choroidal neovascularisation 


 


10.2.5 Details of any additional searches, such as searches of company 


databases (include a description of each database). 


No additional searches were undertaken. 


 


10.2.6 The inclusion and exclusion criteria. 


Participants 


Eligible participants were patients of any age undergoing treatment for myopic CNV. 


Participants could present with concomitant ocular disease such as cataract or diabetic 


retinopathy. 


 


Patients with CNV secondary to causes other than pathologic myopia (e.g. age-related 


macular degeneration) were excluded from the review, although studies reporting results for 


mixed populations were eligible for inclusion if the outcome data for patients with myopic CNV 


and CNV due to other causes were sufficiently disaggregated. 


 


Interventions 


Eligible interventions were any types of treatment for CNV. These included, but were not 


restricted to, thermal laser photocoagulation therapy, surgery, PDT and anti-VEGF therapy 


(e.g. bevacizumab and ranibizumab). 


 


Any treatments that are only used to correct vision (e.g. contact lenses, glasses, keratectomy) 


were excluded from the review.  


  


Comparators 







 


Ranibizumab for CNV secondary to PM Page 252 of 318 


The key comparator was standard care defined as verteporfin PDT. Any other treatments 


used in RCTs identified in the literature were also eligible for inclusion. 


 


Outcomes 


For the review of clinical efficacy, studies that evaluated any of the following outcomes were 


eligible for inclusion: 


 Visual acuity (measured using the ETDRS or log MAR charts) 


 Other measures of visual acuity such as blindness and lack of response 


 Structural changes (e.g. foveal thickness, central retinal thickness) 


 Health-related quality of life (HRQoL) 


 


Study type 


RCTs of any duration were eligible for inclusion in this systematic review. In studies where a 


crossover design was used, only data from the first intervention phase after randomisation 


and before cross-over was eligible for inclusion. Studies published as abstracts or conference 


presentations were included in the primary analysis of clinical effectiveness if adequate data 


were provided and if no associated full published papers were available. 


 


For adverse effects, eligible study designs were RCTs, prospective non-randomised studies 


(e.g. comparative studies and single-arm observational studies), open-label extension studies 


of treatments identified in the RCT literature, and case series that evaluated at least 25 


patients for six months or more. Studies published as abstracts or conference presentations 


were excluded from the evaluation of adverse effects. 


 


There were no restrictions on country or language. Unpublished data were also eligible for 


inclusion. 


 


Retrospective studies and analyses were not eligible for inclusion because of the potential 


bias arising from retrospective approaches where the data were not necessarily collected for 


the purpose of the study or by the investigators of the retrospective study. Dosing studies 


were also excluded from the review. 


 


10.2.7 The data abstraction strategy. 


One reviewer screened records of potential relevance to the planned review, based on the 


abstracts alone, to remove duplicates and other studies that were obvious false positives. The 


selected records were then screened by two independent researchers using the inclusion 


criteria for participants, interventions, comparators (where applicable), outcomes and study 


design: full papers were obtained and assessed for relevance by two reviewers 


independently.  
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One reviewer extracted the data from the full papers of each of the included studies using a 


standardised template/form into an Excel spreadsheet. A second reviewer checked the data 


extraction. In the absence of full paper copies, data were extracted from the abstracts alone. 


Any discrepancies were resolved through discussion or by consulting a third reviewer. The 


various outcomes extracted are summarised in Table 92. 


 


If available, data were collected for both the best seeing eye and the worst seeing eye. 
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Table 92 Outcomes extracted from included studies 


Subheading Information required 


Study details Trial number or acronym 


Author and year 


Full citation 


Country 


Single or multi centre 


Methods/Interventions Study design 


Phase of trial 


Study objective 


Inclusion/exclusion criteria 


Primary and secondary outcomes of the study 


Numbers randomised/enrolled 


Intervention group description (dose, regimen, duration) 


Comparator group description 


Trial duration 


Number of treatments 


Any cross-over 


Withdrawals and losses to follow-up 


Study conclusions 


Participants Number of patients (eyes) 


Age 


Gender 


Ethnic background 


Symptom duration 


Refractive error 


Lens status 


CNV features (size, thickness, stage, location) 


Axial length 


Visual acuity 


Central foveal or retinal thickness 


Prior treatment 


Concomitant ocular disease. 


Clinical efficacy outcomes
a
 Visual acuity (BCVA, Snellen, ETDRS, logMAR) 


Categorised changes in visual acuity 


Contrast sensitivity 


Blindness 


Lack of response 


Central foveal or retinal thickness 


CNV or lesion size 


CNV leakage or progression 


HRQoL 


Adverse effects  Non-specific ocular/systemic complications 


Non-specific treatment complications 


Myopic foveoschisis 


Cataracts 


Intraocular pressure 
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Subheading Information required 


Retinal detachment 


Retinal tears 


Haemorrhage 


Retinal vascular occlusion 


Visual disturbances and loss of vision 


Endophthalmitis 


Occluded choroidal vessels 


Post-laser scar enlargement 


New lacquer cracks 


Injection-site reaction 


Drug-related inflammation and pain 


Inadvertent photocoagulation (extra-foveal) 


Allergic reactions 


Photosensitivity 


Other adverse effects or complications 


Deaths 


Study quality  See Section 2.4 


BCVA, best corrected visual acuity; CNV, choroidal neovascularisation; ETDRS, Early 
Treatment Diabetic Retinopathy Study; HRQoL, health related quality of life; logMAR, 
logarithm of the minimal angle of resolution 
a
Clinical efficacy outcomes extracted from RCTs only 


 


 


10.3 Appendix 3: Quality assessment of RCT(s) 


(section 6.4) 


10.3.1 A suggested format for the quality assessment of RCT(s) is shown 


below.  
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Table 93 Quality assessment of included RCTs 


Study question How is the question 
addressed in the 
study? 


Grade 
(yes/no/not 
clear/NA) 


Novartis phase III study
32


 


Was randomisation carried out appropriately? The authors stated that 
“A randomisation list 
was produced by or 
under the responsibility 
of Novartis DSM using 
a validated system that 
automates the random 
assignment of 
treatment arms to 
randomisation numbers 
in the specified ratio.” 


Yes  


Was the concealment of treatment allocation 
adequate? 


The authors stated that 
“The randomisation 
numbers were 
generated using the 
following procedure to 
ensure that treatment 
assignment was 
unbiased and 
concealed from patients 
and investigator staff” 


Yes  


Were the groups similar at the outset of the study 
in terms of prognostic factors, for example, severity 
of disease?  


Baseline characteristics 
appear to be balanced 
across groups. 


Yes  


Were the care providers, participants and outcome 
assessors blind to treatment allocation? If any of 
these people were not blinded, what might be the 
likely impact on the risk of bias (for each outcome)? 


The authors stated that 
“To fulfil the masking, 
there were at least two 
investigators involved 
into the study: the 
masked (assessing) 
investigator who 
performed all 
assessments and 
captured data in the  


eCRFs and an 
unmasked (treating) 
investigator who 
administered the 
randomised study 
treatment.” 


Yes  


Were there any unexpected imbalances in drop-
outs between groups? If so, were they explained or 
adjusted for? 


Only one of the three 
groups had patients 
drop out, but there were 
very few; overall no 
imbalances. 


No  
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Study question How is the question 
addressed in the 
study? 


Grade 
(yes/no/not 
clear/NA) 


Is there any evidence to suggest that the authors 
measured more outcomes than they reported? 


Secondary efficacy 
endpoints such 
parameters based on 
FA as assessed by the 
Central Reading Centre 
(e.g. CNV leakage, 
area of lesion, area of 
CNV) do not appear to 
have been reported 


Not clear  


Did the analysis include an intention-to-treat 
analysis? If so, was this appropriate and were 
appropriate methods used to account for missing 
data? 


Authors stated that 
“Following the intent to 
treat principle, patients 
were analyzed 
according to the 
treatment assigned. No 
data were excluded 
from the FAS analyses 
because of protocol 
deviations.” 


“For the full analysis 
set, the analysis 
followed a modified 
LOCF approach.” 


Yes  


Yes 


Iacono 2012
46


 


Was randomisation carried out appropriately? The authors stated that 
“patient randomisation 
to either IVR or IVB 
was performed by 
means of sequentially 
numbered envelopes 
according to a 
computer-generated 
code list” 


Yes  


Was the concealment of treatment allocation 
adequate? 


The authors stated that 
“patient randomisation 
to either IVR or IVB 
was performed by 
means of sequentially 
numbered envelopes 
according to a 
computer-generated 
code list and stored by 
an investigator, 
unaware of the purpose 
of the study” 


Yes  
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Study question How is the question 
addressed in the 
study? 


Grade 
(yes/no/not 
clear/NA) 


Were the groups similar at the outset of the study 
in terms of prognostic factors, for example, severity 
of disease?  


There was no 
statistically significant 
difference between the 
groups in age, gender, 
refractive error, mean 
BCVA, mean CMT, 
mean CNV areas, and 
lens status  (p=0.11 to 
p=0.99).  Although not 
stated by the authors, 
the groups appear 
comparable in terms of 
mean age, gender 
distribution, mean 
BCVA, mean refractive 
error (and range), lens 
status and anatomical 
measures. 


Not clear  


Were the care providers, participants and outcome 
assessors blind to treatment allocation? If any of 
these people were not blinded, what might be the 
likely impact on the risk of bias (for each outcome)? 


Assessors and treating 
investigators were 
blinded to treatment; 
study was described as 
double-blind but not 
clearly stated whether 
or not patient were 
blind 


Not clear 


Were there any unexpected imbalances in drop-
outs between groups? If so, were they explained or 
adjusted for? 


No patients dropped 
out (not counting 
patients who 
discontinued prior to 
administration of first 
injection 


No  


Is there any evidence to suggest that the authors 
measured more outcomes than they reported? 


All outcomes appear to 
have been reported 


No  


Did the analysis include an intention-to-treat 
analysis? If so, was this appropriate and were 
appropriate methods used to account for missing 
data? 


The authors stated that 
“after randomisation 
and before the 
administration of the 
first injection, four 
patients in the IVR 
group and three 
patients in the IVB 
group refused to 
participate in the study 
because they were 
unable to follow the 
strict study protocol. 
Finally, 23 subjects in 
the IVR group and 25 
subjects in the IVB 
group were considered 
for the analysis” 


Yes 


Not clear 


Gharbiya 2010
47


 


Was randomisation carried out appropriately? No mention of 
randomisation method 


Not clear 
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Study question How is the question 
addressed in the 
study? 


Grade 
(yes/no/not 
clear/NA) 


Was the concealment of treatment allocation 
adequate? 


Not reported Not clear 


Were the groups similar at the outset of the study 
in terms of prognostic factors, for example, severity 
of disease?  


The authors stated that 
there was no significant 
difference in major 
baseline characteristics 
(p=0.44 to p=0.69), but 
did not comment on 
how comparable the 
patients groups were. 


Not clear  


Were the care providers, participants and outcome 
assessors blind to treatment allocation? If any of 
these people were not blinded, what might be the 
likely impact on the risk of bias (for each outcome)? 


The authors stated that 
“BCVA was measured 
by a single orthoptist, 
who was masked to the 
study. All FA and OCT 
evaluations were 
interpreted by 2 retinal 
specialists in an 
unmasked fashion.” 


No 


Were there any unexpected imbalances in drop-
outs between groups? If so, were they explained or 
adjusted for? 


No patients dropped 
out 


No 


Is there any evidence to suggest that the authors 
measured more outcomes than they reported? 


All outcomes appear to 
have been reported 


No  


Did the analysis include an intention-to-treat 
analysis? If so, was this appropriate and were 
appropriate methods used to account for missing 
data? 


The authors did not 
specifically report an 
ITT analysis.   


 


Not clear 


Not clear  


Novartis phase III study 12 month CSR;
32


 Iacono et al., 2012;
46


 Gharbiya et al., 2010
47 


BCVA, best corrected visual acuity; CMT, central macular thickness; CNV, choroidal 
neovascularisation; eCRF, electronic Case Report Form; FA, fluorescein angiography; FAS, 
full analysis set; ITT, intention-to-treat; IVB, intravitreal bevacizumab; IVR, intravitreal 
ranibizumab; LOCF, last observation carried forward; NA, not applicable; OCT, optical 
coherence tomography; RCT, randomised controlled trial 


 
 


10.4 Appendix 4: Search strategy for section 6.7 (Indirect 


and mixed treatment comparisons) 


 


Head-to-head data for ranibizumab compared with vPDT were available from the Novartis 


phase III trial
32


 and the VIP study,
25


 and hence indirect comparisons were not performed. 
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10.5 Appendix 5: Quality assessment of comparator 


RCT(s) in section 6.7 (Indirect and mixed treatment 


comparisons) 


Not applicable 


10.6 Appendix 6: Search strategy for section 6.8 (Non-RCT 


evidence) 


The following information should be provided. 


10.6.1 The specific databases searched and the service provider used (for 


example, Dialog, DataStar, OVID, Silver Platter), including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 The Cochrane Library. 


Non-RCT evidence was identified from the systematic searches described in section 10.2. 


 


10.6.2 The date on which the search was conducted. 


Search dates are described in detail in section 10.2.2. 


 


10.6.3 The date span of the search. 


The date spans of the searches are described in detail in section 10.2.3. 


 


10.6.4 The complete search strategies used, including all the search 


terms: textwords (free text), subject index headings (for example, 


MeSH) and the relationship between the search terms (for 


example, Boolean). 


The complete search strategies are described in section 10.2.4. 


 


10.6.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


No additional searches were undertaken. 







 


Ranibizumab for CNV secondary to PM Page 261 of 318 


 


10.6.6 The inclusion and exclusion criteria. 


The inclusion and exclusion criteria are described in detail in section 10.2.6. 


 


In addition to RCTs, prospective non-randomised studies (e.g. comparative studies and 


single-arm observational studies), open-label extension studies of treatments identified in the 


RCT literature, and case series that evaluated at least 25 patients for six months or more 


were included if they reported adverse events. Retrospective studies and analyses were 


excluded. 


 


10.6.7 The data abstraction strategy. 


The data abstraction strategy is described in detail in section 10.2.7. 


 


10.7 Appendix 7: Quality assessment of non-RCT(s) in 


section 6.8 (Non-RCT evidence) 


10.7.1 Please tabulate the quality assessment of each of the non-RCTs 


identified.  
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Table 94 Quality assessment of included non-RCT studies 


Study question How is the question addressed in the 
study? 


Grade (yes, no, 
not clear, NA) 


REPAIR 2011
94


 


Is the study based on a 
representative sample 
selected from a relevant 
population? 


Insufficient detail provided Unclear 


Are the criteria for inclusion 
explicit? 


Detailed inclusion and exclusion criteria 
are provided 


Yes 


Did all individuals enter the 
survey at a similar point in 
their disease progression? 


Insufficient detail provided Unclear 


 


Was follow-up long enough 
for important events to 
occur? 


12-month follow-up Yes 


Were outcomes assessed 
using objective criteria or was 
blinding used? 


Study was open-label and contained a 
mix of objective an subjective outcomes 


Yes/No 


If sub-series compared, was 
there sufficient description of 
the series and distribution of 
prognostic factors? 


No sub-series was compared NA 


Calvo-Gonzalez 2011
41


 


Is the study based on a 
representative sample 
selected from a relevant 
population? 


Patients were consecutive; presumed to 
be from a single centre 


Yes 


Are the criteria for inclusion 
explicit? 


Detailed inclusion and exclusion criteria 
are provided 


Yes 


Did all individuals enter the 
survey at a similar point in 
their disease progression? 


Insufficient detail provided Unclear 


Was follow-up long enough 
for important events to 
occur? 


Mean follow-up was 15.9 months; range 
was 6–27 months 


Yes/No
a
 


Were outcomes assessed 
using objective criteria or was 
blinding used? 


The authors stated that “monthly follow-
up examinations consisted of BCVA and 
IOP determination, retinography and 
OCT”, and “OCT and FA were performed 
and the data interpreted by 2 retinal 
specialists in an unmasked fashion” 


Yes/No 


If sub-series compared, was 
there sufficient description of 
the series and distribution of 
prognostic factors? 


Eyes treated previously were compared 
with eyes that received no treatment; 
insufficient detail provided regarding 
distribution of prognostic factors 


No 


 


Lalloum 2010
42


 


Is the study based on a 
representative sample 
selected from a relevant 
population? 


Insufficient detail provided Unclear 


Are the criteria for inclusion 
explicit? 


Detailed inclusion and exclusion criteria 
are provided 


Yes 


Did all individuals enter the Insufficient detail provided Unclear 
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survey at a similar point in 
their disease progression? 


Was follow-up long enough 
for important events to 
occur? 


The median follow-up was 17 months; 
range was 7–29 months 


  


Yes/No
a
 


Study question How is the question addressed in the 
study? 


Grade (yes, no, 
not clear, NA) 


Were outcomes assessed 
using objective criteria or was 
blinding used? 


Insufficient detail provided Unclear 


If sub-series compared, was 
there sufficient description of 
the series and distribution of 
prognostic factors? 


The authors stated that “Subgroup 
analysis was also performed between 
eyes with and without PDT before 
treatment by ranibizumab and between 
sex, age, initial visual acuity, and retinal 
thickness” 


Yes 


Ouhadj 2010
43


 


Is the study based on a 
representative sample 
selected from a relevant 
population? 


Study included consecutive patients from 
a single centre 


Yes 


 


Are the criteria for inclusion 
explicit? 


Insufficient detail provided Unclear 


Did all individuals enter the 
survey at a similar point in 
their disease progression? 


Insufficient detail provided  Unclear 


Was follow-up long enough 
for important events to 
occur? 


Mean follow-up was 8 months; range 3–
15 months 


No 


Were outcomes assessed 
using objective criteria or was 
blinding used? 


Insufficient detail provided Unclear 


If sub-series compared, was 
there sufficient description of 
the series and distribution of 
prognostic factors? 


No sub-series was compared NA 


Silva 2010
44


 


Is the study based on a 
representative sample 
selected from a relevant 
population? 


Insufficient detail provided Unclear 


Are the criteria for inclusion 
explicit? 


Detailed inclusion and exclusion criteria 
are provided 


Yes 


Did all individuals enter the 
survey at a similar point in 
their disease progression? 


Insufficient detail provided Unclear 


 


Was follow-up long enough 
for important events to 
occur? 


Follow-up was 12 months Yes 


Were outcomes assessed 
using objective criteria or was 
blinding used? 


Insufficient detail provided Unclear 


 


If sub-series compared, was 
there sufficient description of 


Study compared eyes that previously 
underwent PDT with those that did not 


Yes 
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the series and distribution of 
prognostic factors? 


Vadala 2011
45


 


Is the study based on a 
representative sample 
selected from a relevant 
population? 


Patients were consecutively enrolled in a 
multicentre trial 


Yes 


Are the criteria for inclusion 
explicit? 


Detailed inclusion and exclusion criteria 
are provided 


Yes 


Did all individuals enter the 
survey at a similar point in 
their disease progression? 


Patients were required to have symptoms 
for no longer than 4 weeks (inclusion 
criteria) 


Yes 


Was follow-up long enough 
for important events to 
occur? 


All patients completed a 12-month follow-
up 


Yes 


Were outcomes assessed 
using objective criteria or was 
blinding used? 


Insufficient detail provided Unclear 


If sub-series compared, was 
there sufficient description of 
the series and distribution of 
prognostic factors? 


Study compared eyes that previously 
underwent PDT with those that did not; 
insufficient detail provided regarding 
distribution of prognostic factors 


No 


REPAIR study 12 month CSR;
94


 Calvo-Gonzalez et al., 2011;
41


 Lalloum et al., 2010;
42


 Ouhadj 
et al., 2010;


43
 
 
Silva et al., 2010;


44
 
 
Vadala et al., 2011


45
 


BCVA, best corrected visual acuity; FA, fluorescein angiography; NA, not applicable; OCT, 
optical coherence tomography; PDT, photodynamic therapy; RCT, randomised controlled trial 
a
Denotes that the duration of follow-up would be long enough in some patients but not in 


others 
b
Yes/No denotes outcomes measured using objective (IOP, CRT etc.) and subjective (e.g.  


ETDRS charts, self-report) criteria 


 
 


10.8 Appendix 8: Search strategy for section 6.9 (Adverse 


events) 


The following information should be provided. 


10.8.1 The specific databases searched and the service provider used (for 


example, Dialog, DataStar, OVID, Silver Platter), including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 The Cochrane Library. 


AEs data were identified from the systematic searches described in section 10.2. 


 


10.8.2 The date on which the search was conducted. 
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Search dates are described in detail in section 10.2.2. 


 


10.8.3 The date span of the search. 


The date spans of the searches are described in detail in section 10.2.3. 


 


10.8.4 The complete search strategies used, including all the search 


terms: textwords (free text), subject index headings (for example, 


MeSH) and the relationship between the search terms (for 


example, Boolean). 


The complete search strategies are described in section 10.2.4. 


 


10.8.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


No additional searches were undertaken. 


 


10.8.6 The inclusion and exclusion criteria. 


The inclusion and exclusion criteria are described in detail in section 10.2.6. 


 


For the review of adverse effects, the eligible outcomes included, but were not restricted to: 


 Cataracts 


 Intraocular pressure 


 Endophthalmitis 


 Iris neovascularisation 


 Any vascularisation 


 Retinal detachment 


 Vitreous haemorrhage 


 Permanent lesion to retinal epithelium 


 Loss of vision 


 Surgical complications 


 


Other systemic adverse events, such as arterial thromboembolic events and stroke, were also 


considered eligible. 


 


AEs were extracted from RCTs, prospective non-randomised studies (e.g. comparative 


studies and single-arm observational studies), open-label extension studies of treatments 


identified in the RCT literature, and case series that evaluated at least 25 patients for six 


months or more. 
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10.8.7 The data abstraction strategy. 


The data abstraction strategy is described in detail in section 10.2.7. 


10.9 Appendix 9: Quality assessment of adverse event 


data in section 6.9 (Adverse events) 


10.9.1 Please tabulate the quality assessment of each of the non-RCTs 


identified.  


The quality assessments of the studies included in the review of adverse events are 


described in sections 10.3.1 and 10.7.1. 


10.10 Appendix 10: Search strategy for cost-effectiveness 


studies (section 7.1) 


The following information should be provided. 


10.10.1 The specific databases searched and the service provider used (for 


example, Dialog, DataStar, OVID, Silver Platter), including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 EconLIT 


 NHS EED. 


Cost-effectiveness studies were identified from the systematic searches described in section 


10.2. Separate economic search strings were used in MEDLINE and MEDLINE In-Process, 


as well as EMBASE. 


 


10.10.2 The date on which the search was conducted. 


Search dates are described in detail in section 10.2.2. The specific economic searches in 


MEDLINE, MEDLINE In-Process and EMBASE were conducted on 4 April 2012. 


 


10.10.3 The date span of the search. 


The date spans of the searches are described in detail in section 10.2.3. The specific 


economic searches were for the date ranges of 1946–2012/Mar week 3 in MEDLINE and 


MEDLINE In-Process, and 1974–2012/week 3 in EMBASE. 
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10.10.4 The complete search strategies used, including all the search 


terms: textwords (free text), subject index headings (for example, 


MeSH) and the relationship between the search terms (for 


example, Boolean). 


The complete search strategies are described in section 10.2.4. Specific economic searches 


conducted in MEDLINE, MEDLINE In-Process and EMBASE are shown below. 


 


MEDLINE and MEDLINE In-Process 


1     Myopia, Degenerative/ (357) 


2     (pathologic$ adj3 myopi$).ti,ab.  (292) 


3     or/1-2 (542) 


4     economics/ (26193) 


5     exp "costs and cost analysis"/ (162116) 


6     economics, dental/ (1836) 


7     exp "economics, hospital"/ (17730) 


8     economics, medical/ (8429) 


9     economics, nursing/ (3855) 


10     economics, pharmaceutical/ (2307) 


11     (economic$ or cost or costs or costly or costing or price or prices or pricing or 


pharmacoeconomic$).ti,ab.  (354269) 


12     (expenditure$ not energy).ti,ab.  (14854) 


13     (value adj1 money).ti,ab.  (17) 


14     budget$.ti,ab.  (15096) 


15     or/4-14 (469401) 


16     ((energy or oxygen) adj cost).ti,ab.  (2393) 


17     (metabolic adj cost).ti,ab.  (629) 


18     ((energy or oxygen) adj expenditure).ti,ab.  (13763) 


19     or/16-18 (16150) 


20     15 not 19 (465739) 


21     3 and 20 (13) 


 


EMBASE  


1     degenerative myopia/ (90) 


2     (pathologic$ adj3 myopi$).ti,ab.  (388) 


3     1 or 2 (460) 


4     Health Economics/ (31457) 


5     exp Economic Evaluation/ (182384) 


6     exp Health Care Cost/ (174601) 
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7     exp PHARMACOECONOMICS/ (151721) 


8     or/4-7 (420143) 


9     (econom$ or cost or costs or costly or costing or price or prices or pricing or 


pharmacoeconomic$).ti,ab.  (500766) 


10     (expenditure$ not energy).ti,ab.  (20150) 


11     (value adj2 money).ti,ab.  (1077) 


12     budget$.ti,ab.  (20801) 


13     or/9-12 (521842) 


14     8 or 13 (768182) 


15     (metabolic adj cost).ti,ab.  (740) 


16     ((energy or oxygen) adj cost).ti,ab.  (2866) 


17     ((energy or oxygen) adj expenditure).ti,ab.  (17174) 


18     or/15-17 (20039) 


19     14 not 18 (763659) 


20     editorial.pt.  (403756) 


21     note.pt.  (512055) 


22     letter.pt.  (780338) 


23     or/20-22 (1696149) 


24     19 not 23 (686575) 


25     (rat or rats or mouse or mice or hamster or hamsters or animal or animals or dogs or 


dog or cats or bovine or sheep).ti,ab,sh.  (4589262) 


26     exp animal/ (1774414) 


27     Nonhuman/ (3812425) 


28     or/25-27 (6409052) 


29     exp human/ (13448276) 


30     exp human experiment/ (299216) 


31     29 or 30 (13449711) 


32     28 not (28 and 31) (5051153) 


33     24 not 32 (638552) 


34     3 and 33 (20) 


 


10.10.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


No additional searches were undertaken. 
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10.11 Appendix 11: Quality assessment of cost-


effectiveness studies (section 7.1) 


Table 95 Quality assessment of included cost-effectiveness studies 


 Sharma & Bakal 2002 


Study question Grade 
(yes/no/not 
clear/NA) 


Comments 


Study design  


1. Was the research question 
stated?  


Yes “The purpose of this study is to 
determine the “value” (defined as 
the given quality improvement) 
received from this procedure [PDT] 
for the resources expended, from 
the perspective of the patient and 
the insurer.” 


2. Was the economic importance of 
the research question stated?  


No No details provided 


3. Was/were the viewpoint(s) of the 
analysis clearly stated and 
justified?  


Yes “The purpose of this study is to 
determine the “value” (defined as 
the given quality improvement) 
received from this procedure [PDT] 
for the resources expended, from 
the perspective of the patient and 
the insurer.” 


“It should also be noted that our 
model does not factor the costs of 
blindness into the decision, 
because it is not relevant from the 
perspective of a managed care 
organisation.” 


4. Was a rationale reported for the 
choice of the alternative 
programmes or interventions 
compared?  


No Comparison was versus no 
treatment, no rationale provided 


5. Were the alternatives being 
compared clearly described?  


No Comparison was versus no 
treatment, no details provided 


6. Was the form of economic 
evaluation stated?  


Yes “This study presents… cost-utility 
analysis” 


7. Was the choice of form of 
economic evaluation justified in 
relation to the questions 
addressed? 


No No details provided 


Data collection 


8. Was/were the source(s) of 
effectiveness estimates used 
stated?  


Yes “Therapeutic efficacy data were 
taken from the VIP Study Report 
No. 1” 


9. Were details of the design and 
results of the effectiveness study 
given (if based on a single study)?  


No No details provided 
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10. Were details of the methods of 
synthesis or meta-analysis of 
estimates given (if based on an 
overview of a number of 
effectiveness studies)?  


NA Not applicable, based on single 
study 


Study question Grade 
(yes/no/not 
clear/NA) 


Comments 


11. Were the primary outcome 
measure(s) for the economic 
evaluation clearly stated?  


Yes “The purpose of this study is to 
determine the “value” (defined as 
the given quality improvement) 
received from this procedure [PDT] 
for the resources expended, from 
the perspective of the patient and 
the insurer.” 


12. Were the methods used to 
value health states and other 
benefits stated?  


No No details provided 


13. Were the details of the subjects 
from whom valuations were 
obtained given?  


No No details provided 


14. Were productivity changes (if 
included) reported separately?  


No Productivity changes were not 
mentioned 


15. Was the relevance of 
productivity changes to the study 
question discussed?  


No Productivity changes were not 
mentioned 


16. Were quantities of resources 
reported separately from their unit 
cost?  


Yes “The base-case assumed that the 
patient received 3.4 treatments” 


No other quantity data provided 


17. Were the methods for the 
estimation of quantities and unit 
costs described?  


No No details provided 


18. Were currency and price data 
recorded?  


No No details provided 


19. Were details of price 
adjustments for inflation or currency 
conversion given?  


No No details provided 


20. Were details of any model used 
given?  


Yes “…a decision analysis was 
performed followed by a cost-utility 
analysis” 


21. Was there a justification for the 
choice of model used and the key 
parameters on which it was based?  


No No details provided 


Analysis and interpretation of results 


22. Was the time horizon of cost 
and benefits stated?  


Yes “…a cost-utility analysis was 
performed for a 1-year period” 


23. Was the discount rate stated?  Yes “The 3% annual discount rate has 
also been factored into our model.” 


24. Was the choice of rate justified?  Yes “The rate of discounting is variable, 
but those with an interest in cost-
effectiveness suggest that a 3% 
rate for health care is probably 
most appropriate.” 
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25. Was an explanation given if 
cost or benefits were not 
discounted?  


NA Not applicable, discounting was 
used in the model 


26. Were the details of statistical 
test(s) and confidence intervals 
given for stochastic data?  


No No details provided 


27. Was the approach to sensitivity 
analysis described?  


Yes “One (single variables altered) and 
two-way sensitivity analyses (two 
variables altered simultaneously) 
and a Monte Carlo Simulation were 
also conducted.” 


28. Was the choice of variables for 
sensitivity analysis justified?  


No No details provided 


29. Were the ranges over which the 
parameters were varied stated?  


Yes Number of PDT treatments was 
varied between 1 and 4. 


30. Were relevant alternatives 
compared? (That is, were 
appropriate comparisons made 
when conducting the incremental 
analysis?)  


NA Not applicable, no alternatives 
were included 


31. Was an incremental analysis 
reported?  


Yes “Relevant incremental costs were 
obtained from published Medicare 
Reimbursement data. We 
assumed that the total incremental 
cost of photodynamic therapy is 
$1,998 per treatment.” 


32. Were major outcomes 
presented in a disaggregated as 
well as aggregated form?  


No No details provided 


33. Was the answer to the study 
question given?  


Yes “… photodynamic therapy yields 
an additional 0.037 QALYs, 
compared to the no-treatment 
alternative. This increment 
represents a 6.4% improvement in 
the patient’s quality of life, and can 
be considered a large relative 
improvement.” 


“When the cost of treatment 


is considered, this treatment would 
cost an insurer $214,085 per 
quality of life adjusted year. This 
falls below the threshold for cost-
effectiveness.” 


34. Did conclusions follow from the 
data reported?  


Yes “From an outcomes-based 
perspective, photodynamic 
therapy… is the preferred course 
of action (dominant strategy) for 
patients with subfoveal choroidal 


neovascularisation secondary to 
high myopia” 


35. Were conclusions accompanied 
by the appropriate caveats?  


No No details provided 


36. Were generalisability issues 
addressed?  


No No details provided 
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NA, not applicable; PDT, photodynamic therapy; QALY, quality adjusted life year  


Adapted from Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers 
of economic submissions to the BMJ. The BMJ Economic Evaluation Working Party. British 
Medical Journal 313 (7052): 275–83. Cited in Centre for Reviews and Dissemination (2008) 
Systematic reviews. CRD’s guidance for undertaking reviews in health care. York: Centre for 
Reviews and Dissemination 


 


10.12 Appendix 12: Search strategy for section 7.4 


(Measurement and valuation of health effects) 


The following information should be provided. 


10.12.1 The specific databases searched and the service provider used (for 


example, Dialog, DataStar, OVID, Silver Platter), including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 NHS Economic Evaluation Database (NHS EED) 


 EconLIT. 


The systematic literature review was performed in the following databases: 


 MEDLINE and MEDLINE In-Process 


 EMBASE 


 EconLit 


 NHS Economic Evaluation Database (NHS EED) 


 Health Technology Assessment Database (HTA) 


 Health Economic Evaluations Database (HEED) 


 CEA Registry 


 National Institute for Health and Clinical Excellence (NICE) 


 Scottish Medicines Consortium (SMC) 


 Clinical Data Repository (CDR) 


 Pharmaceutical Benefits Advisory Committee (PBAC) 


 Food and Drug Administration (FDA) 


 European Medicines Agency (EMA) 


 


 


10.12.2 The date on which the search was conducted. 


Searches were conducted on 30 April 2012 (MEDLINE and MEDLINE In-Process, EMBASE, 


EconLit, NHS EED, HTA, HEED, CEA Registry) and 1 May 2012 (NICE, SMC, PBAC, FDA, 


CDR, EMA). 


 


10.12.3 The date span of the search. 
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The date spans of the various database searches are listed below: 


 MEDLINE and MEDLINE In-Process: 1946–2012/Apr week 3 


 EMBASE: 1974–2012/week 17 


 EconLit: 1961–2012/Apr 


 NHS Economic Evaluation Database (NHS EED): 29 April 2012 


 Health Technology Assessment Database (HTA): 29 April 2012 


 Health Economic Evaluations Database (HEED): 2012/Mar 


 CEA Registry: 2012/Mar 


 


No date limits were applied to searches of other sources. 


 


10.12.4 The complete search strategies used, including all the search 


terms: textwords (free text), subject index headings (for example, 


MeSH) and the relationship between the search terms (for 


example, Boolean). 


MEDLINE and MEDLINE In-Process (OvidSP) 


1     Choroidal Neovascularization/ (3499) 


2     ((choroid$ adj3 neovascular$) or CNV or mCNV).ti,ab.  (5984) 


3     ((subretinal or sub-retinal) adj3 choroid$).ti,ab.  (202) 


4     Myopia, Degenerative/ (367) 


5     (myopi$ adj3 (pathologic$ or degenerative or progressive)).ti,ab.  (697) 


6     exp Macular Degeneration/ (13473) 


7     exp Retinal Degeneration/ (26154) 


8     Retinal Neovascularization/ (1898) 


9     exp Macula Lutea/ (9257) 


10     maculopath$.ti,ab.  (2509) 


11     ((macul$ or retina$ or choroid$) adj3 degener$).ti,ab.  (15309) 


12     ((macul$ or retina$ or choroid$) adj3 age related).ti,ab.  (8322) 


13     ((macul$ or retina$ or choroid$) adj3 senile).ti,ab.  (478) 


14     ((macul$ or retina$ or choroid$) adj3 dystroph$).ti,ab.  (2555) 


15     ((macul$ or retina$ or choroid$) adj3 atroph$).ti,ab.  (1653) 


16     ((macul$ or retina$ or choroid$) adj3 sclerosis).ti,ab.  (136) 


17     ((macul$ or retina$ or choroid$) adj3 neovasc$).ti,ab.  (6143) 


18     (macula$ adj2 lutea).ti,ab.  (101) 


19     (tay$ adj2 choroiditis).ti,ab.  (2) 


20     (amd or armd).ti,ab.  (5697) 


21     or/1-20 (47275) 


22     "Quality of Life"/ (98071) 


23     ((quality adj3 life) or qol).ti,ab.  (113697) 


24     value of life/ (5209) 
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25     Quality-Adjusted Life Years/ (5584) 


26     (qaly$ or qald$ or qale$ or qtime$).ti,ab.  (3727) 


27     disability adjusted life.ti,ab.  (836) 


28     daly$.ti,ab.  (854) 


29     (index of wellbeing or quality of wellbeing or qwb).ti,ab.  (153) 


30     (multiattribute$ health or multi attribute$ health).ti,ab.  (50) 


31     (utility or utilities).ti,ab.  (90018) 


32     (multiattribute$ theor$ or multi attribute$ theor$ or multiattribute$ analys$ or multi 


attribute$ analys$).ti,ab.  (9) 


33     classification of illness state$.ti,ab.  (1) 


34     (euro qual or eruo qol or eq-5d or eq5d or eq 5d or euroqual or euroqol).ti,ab.  (2617) 


35     (sf36 or sf 36).ti,ab.  (10294) 


36     (short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform thirtysix or 


shortform thirty six or short form thirtysix or short form thirty six).ti,ab.  (4785) 


37     (sf12 or sf 12).ti,ab.  (1527) 


38     (short form 12 or shortform 12 or sf twelve or short form twelve).ti,ab.  (597) 


39     (qlq-c30 or fact-c or facit or qli-cp).ti,ab.  (1629) 


40     (sf 6d or sf6d or short form 6d or shortform 6d or sf six$ or shortform six$ or short form 


six$).ti,ab.  (283) 


41     hrqol.ti,ab.  (4998) 


42     hrql.ti,ab.  (1836) 


43     (proms or Patient Reported Outcome Measure$).ti,ab.  (337) 


44     (retinal occlusion adj4 Questionnaire$).ti,ab.  (0) 


45     best corrected visual acuity score$.ti,ab.  (3) 


46     (Timetradeoff or time tradeoff or time trade off or tto).ti,ab.  (926) 


47     (sg or standard gamble or hui or vas or visual analog$).ti,ab.  (40050) 


48     or/22-47 (282058) 


49     21 and 48 (659) 


50     animals/ not (animals/ and humans/) (3611730) 


51     49 not 50 (645) 


 


EMBASE (OvidSP) 


1     subretinal neovascularization/ (5776) 


2     ((choroid$ adj3 neovascular$) or CNV or mCNV).ti,ab.  (7867) 


3     ((subretinal or sub-retinal) adj3 choroid$).ti,ab.  (246) 


4     degenerative myopia/ (90) 


5     (myopi$ adj3 (pathologic$ or degenerative or progressive)).ti,ab.  (887) 


6     retina macula degeneration/ (7191) 


7     retina degeneration/ (7413) 


8     retina neovascularization/ (3208) 
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9     retina macula lutea/ (6791) 


10     maculopath$.ti,ab.  (3197) 


11     ((macul$ or retina$ or choroid$) adj3 degener$).ti,ab.  (18947) 


12     ((macul$ or retina$ or choroid$) adj3 age related).ti,ab.  (10367) 


13     ((macul$ or retina$ or choroid$) adj3 senile).ti,ab.  (612) 


14     ((macul$ or retina$ or choroid$) adj3 dystroph$).ti,ab.  (3103) 


15     ((macul$ or retina$ or choroid$) adj3 atroph$).ti,ab.  (2092) 


16     ((macul$ or retina$ or choroid$) adj3 sclerosis).ti,ab.  (183) 


17     ((macul$ or retina$ or choroid$) adj3 neovasc$).ti,ab.  (7606) 


18     (macula$ adj2 lutea).ti,ab.  (122) 


19     (tay$ adj2 choroiditis).ti,ab.  (3) 


20     (amd or armd).ti,ab.  (7621) 


21     or/1-20 (47749) 


22     "quality of life"/ (192836) 


23     ((quality adj3 life) or qol).ti,ab.  (170149) 


24     quality adjusted life year/ (9020) 


25     (qaly$ or qald$ or qale$ or qtime$).ti,ab.  (6075) 


26     disability adjusted life.ti,ab.  (1110) 


27     daly$.ti,ab.  (1223) 


28     (index of wellbeing or quality of wellbeing or qwb).ti,ab.  (182) 


29     (multiattribute$ health or multi attribute$ health).ti,ab.  (60) 


30     (utility or utilities).ti,ab.  (122497) 


31     (multiattribute$ theor$ or multi attribute$ theor$ or multiattribute$ analys$ or multi 


attribute$ analys$).ti,ab.  (14) 


32     classification of illness state$.ti,ab.  (1) 


33     (euro qual or eruo qol or eq-5d or eq5d or eq 5d or euroqual or euroqol).ti,ab.  (4260) 


34     (sf36 or sf 36).ti,ab.  (15043) 


35     (short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform thirtysix or 


shortform thirty six or short form thirtysix or short form thirty six).ti,ab.  (6126) 


36     (sf12 or sf 12).ti,ab.  (2393) 


37     (short form 12 or shortform 12 or sf twelve or short form twelve).ti,ab.  (789) 


38     (qlq-c30 or fact-c or facit or qli-cp).ti,ab.  (2747) 


39     (sf 6d or sf6d or short form 6d or shortform 6d or sf six$ or shortform six$ or short form 


six$).ti,ab.  (456) 


40     hrqol.ti,ab.  (7463) 


41     hrql.ti,ab.  (2581) 


42     (proms or Patient Reported Outcome Measure$).ti,ab.  (538) 


43     (retinal occlusion adj4 Questionnaire$).ti,ab.  (0) 


44     best corrected visual acuity score$.ti,ab.  (3) 


45     (Timetradeoff or time tradeoff or time trade off or tto).ti,ab.  (1242) 
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46     (sg or standard gamble or hui or vas or visual analog$).ti,ab.  (56435) 


47     or/22-46 (415045) 


48     21 and 47 (881) 


49     animal/ (1777286) 


50     nonhuman/ (3829165) 


51     (rat or rats or mouse or mice or murine or rodent or rodents or hamster or hamsters or 


pig or pigs or porcine or rabbit or rabbits or animal or animals or dogs or dog or cats or cow or 


bovine or sheep or ovine or monkey or monkeys).ti,ab,sh.  (4948381) 


52     or/49-51 (6576605) 


53     exp Human/ or Human Experiment/ (13519379) 


54     52 not (52 and 53) (5167938) 


55     48 not 54 (846) 


 


EconLit (OvidSP) 


1     ((choroid$ adj3 neovascular$) or CNV or mCNV).ti,ab.  (2) 


2     ((subretinal or sub-retinal) adj3 choroid$).ti,ab.  (0) 


3     (myopi$ adj3 (pathologic$ or degenerative or progressive)).ti,ab.  (0) 


4     maculopath$.ti,ab.  (0) 


5     ((macul$ or retina$ or choroid$) adj3 degener$).ti,ab.  (2) 


6     ((macul$ or retina$ or choroid$) adj3 age related).ti,ab.  (2) 


7     ((macul$ or retina$ or choroid$) adj3 senile).ti,ab.  (0) 


8     ((macul$ or retina$ or choroid$) adj3 dystroph$).ti,ab.  (0) 


9     ((macul$ or retina$ or choroid$) adj3 atroph$).ti,ab.  (0) 


10     ((macul$ or retina$ or choroid$) adj3 sclerosis).ti,ab.  (0) 


11     ((macul$ or retina$ or choroid$) adj3 neovasc$).ti,ab.  (2) 


12     (macula$ adj2 lutea).ti,ab.  (0) 


13     (tay$ adj2 choroiditis).ti,ab.  (0) 


14     or/1-13 (3) 


 


NHS EED (CRD interface) 


1 MeSH DESCRIPTOR Choroidal Neovascularization EXPLODE ALL TREES (36) 


2 ((choroid* NEAR3 neovascular*) OR CNV OR mCNV) (59) 


3 ((subretinal NEAR3 chroid*) OR (sub-retinal NEAR3 choroid*)) (0) 


4 MeSH DESCRIPTOR Myopia, Degenerative EXPLODE ALL TREES (2) 


5 (myopi* NEAR3 pathologic*) OR (myopi* NEAR3 degenerative) OR (myopi* NEAR3 


progressive) (2) 


6 MeSH DESCRIPTOR Macular Degeneration EXPLODE ALL TREES (130) 


7 MeSH DESCRIPTOR Retinal Degeneration EXPLODE ALL TREES (135) 


8 MeSH DESCRIPTOR Retinal Neovascularization EXPLODE ALL TREES (2) 


9 MeSH DESCRIPTOR Macula Lutea EXPLODE ALL TREES (11) 
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10 maculopath* (9) 


11 (macul* NEAR3 degener*) OR (retina* NEAR3 degener*) OR (choroid* NEAR3 


degener*) (145) 


12 (macul* NEAR3 age) OR (retina* NEAR3 age) OR (choroid* NEAR3 age) (27) 


13 (macul* NEAR3 senile) OR (retina* NEAR3 senile) OR (choroid* NEAR3 senile) (0) 


14 (macul* NEAR3 dystroph*) OR (retina* NEAR3 dystroph*) OR (choroid* NEAR3 


dystroph*) (0) 


15 (macul* NEAR3 atroph*) OR (retina* NEAR3 atroph*) OR (choroid* NEAR3 atroph*) 


(0) 


16 (macul* NEAR3 sclerosis) OR (retina* NEAR3 sclerosis) OR (choroid* NEAR3 


sclerosis) (0) 


17 (macul* NEAR3 neovasc*) OR (retina* NEAR3 neovasc*) OR (choroid* NEAR3 


neovasc*) (60) 


18 macula* NEAR2 lutea (4) 


19 tay* NEAR2 choroiditis (0) 


20 amd OR armd (64) 


21 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 


OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 (189) 


22 * IN NHSEED  (12526) 


23 #21 AND #22 (45) 


 


HTA (CRD interface) 


1 MeSH DESCRIPTOR Choroidal Neovascularization EXPLODE ALL TREES (36) 


2 ((choroid* NEAR3 neovascular*) OR CNV OR mCNV) (59) 


3 ((subretinal NEAR3 chroid*) OR (sub-retinal NEAR3 choroid*)) (0) 


4 MeSH DESCRIPTOR Myopia, Degenerative EXPLODE ALL TREES (2) 


5 (myopi* NEAR3 pathologic*) OR (myopi* NEAR3 degenerative) OR (myopi* NEAR3 


progressive) (2) 


6 MeSH DESCRIPTOR Macular Degeneration EXPLODE ALL TREES (130) 


7 MeSH DESCRIPTOR Retinal Degeneration EXPLODE ALL TREES (135) 


8 MeSH DESCRIPTOR Retinal Neovascularization EXPLODE ALL TREES (2) 


9 MeSH DESCRIPTOR Macula Lutea EXPLODE ALL TREES (11) 


10 maculopath* (9) 


11 (macul* NEAR3 degener*) OR (retina* NEAR3 degener*) OR (choroid* NEAR3 


degener*) (145) 


12 (macul* NEAR3 age) OR (retina* NEAR3 age) OR (choroid* NEAR3 age) (27) 


13 (macul* NEAR3 senile) OR (retina* NEAR3 senile) OR (choroid* NEAR3 senile) (0) 


14 (macul* NEAR3 dystroph*) OR (retina* NEAR3 dystroph*) OR (choroid* NEAR3 


dystroph*) (0) 
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15 (macul* NEAR3 atroph*) OR (retina* NEAR3 atroph*) OR (choroid* NEAR3 atroph*) 


(0) 


16 (macul* NEAR3 sclerosis) OR (retina* NEAR3 sclerosis) OR (choroid* NEAR3 


sclerosis) (0) 


17 (macul* NEAR3 neovasc*) OR (retina* NEAR3 neovasc*) OR (choroid* NEAR3 


neovasc*) (60) 


18 macula* NEAR2 lutea (4) 


19 tay* NEAR2 choroiditis (0) 


20 amd OR armd (64) 


21 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 


OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 (189) 


22 (utility OR utilities) (4212) 


23 euroqol OR eq5d OR eq-5d OR sf6d OR sf-6d (641) 


24 "standard gamble" OR TTO OR "time trade off" OR "time trade-off" (463) 


25 economic* OR cost* (18915) 


26 #22 OR #23 OR #24 OR #25 (19165) 


27 #21 AND #26 (85) 


28 * IN HTA (11112) 


29 #27 AND #28 (27) 


 


HEED (Wiley interscience) 


AX='choroidal neovascularization' within 3 or 'choroidal neovascularisation' within 3 or CNV or 


mCNV (19) 


AX='subretinal choroidal' within 3 or 'sub-retinal choroidal' within 3 (0) 


AX='myopia pathologic' within 3 or 'myopia degenerative' within 3 or 'myopia progressive' 


within 3 (0) 


AX=maculopathy (3) 


AX='macular degeneration' within 3 or 'retinal degeneration' within 3 or 'choroidal 


degeneration' within 3 (77) 


AX='macular age related' within 3 or 'retinal age related' within 3 or 'choroidal age related' 


within 3 (0) 


AX='macular senile' within 3 or 'retinal senile' within 3 or 'choroidal senile' within 3 (0) 


AX='macular dystrophy' within 3 or 'retinal dystrophy' within 3 or 'choroidal dystrophy' within 3 


(0) 


AX='macular atrophy' within 3 or 'retinal atrophy' within 3 or 'choroidal atrophy' within 3 (0) 


AX='macular sclerosis' within 3 or 'retinal sclerosis' within 3 or 'choroidal sclerosis' within 3 (0) 


AX='macular neovascularization' within 3 or 'macular neovascularisation' within 3 or 'retinal 


neovascularization' within 3 or 'retinal neovascularisation' within 3 or 'choroidal 


neovascularization' within 3 or 'choroidal neovascularisation' within 3 (20) 


AX='macular lutea' within 2 (0) 
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AX='tay choroiditis' within 2 (0) 


AX=(amd or armd) (52) 


CS=1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 (108) 


AX=utility or utilities (4777) 


AX=euroqol or eq5d or eq-5d or sf6d or sf-6d (829) 


AX=(standard gamble) or TTO or (time trade off) or (time trade-off)  (7490) 


EE=(Cost Utility Analysis) or (Cost Benefit Analysis) or (Cost Effectiveness Analysis) (9498) 


CS=6 and (7 or 8 or 9 or 10) (44) 


 


CEA Registry (www.cearegistry.org) 


Each line searched separately 


myopia 


choroidal neovascularization 


CNV 


mCNV 


maculopathy  


macular degeneration 


macular neovascularisation 


macular lutea 


amd  


armd 


 
 


The following regulatory authority websites were browsed and relevant publications were 


searched for utility data: 


 National Institute for Health and Clinical Excellence (NICE) 


(www.nice.org.uk/) 


 Scottish Medicines Consortium (SMC) (www.scottishmedicines.org.uk/) 


 Pharmaceutical Benefits Advisory Committee (PBAC) (www.health.gov.au) 


 Food and Drug Administration (FDA) (www.fda.gov/) 


 Clinical Data Repository (CDR) 


(http://www.cc.nih.gov/dcri/data_repository.html) 


 European Medicines Agency (EMA) (www.ema.europa.eu/) 


 


10.12.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


No additional searches were undertaken. 


 


10.12.6 The inclusion and exclusion criteria. 
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Participants 


Eligible reports included patients with: 


 CNV secondary to PM 


 PM 


 CNV secondary to AMD 


 AMD 


 


Study Types 


The following types of study were selected: 


 Reports of utility elicitation exercises 


 Reports of utility validation exercises; 


 Reports of economic evaluations using utility measures gathered during the 


studies 


 


Reviews of utility studies were eligible in order to harvest relevant primary studies.  Such 


reviews could also provide comparative data against which to compare the results of this 


review.  Data from unpublished studies were eligible for inclusion.   


 


In addition, for inclusion a utility report must have included detail on: 


 Mean or median utility values at different disease levels (if available) 


 The country/perspective 


 A standard method of utility assessment (e.g. standard gamble, time trade-


off, rating scale) 


 A description of the health state valuation instrument (e.g. was a generic 


preference-based measure such as the EQ-5D used or did they value 


bespoke health state descriptions) 


 


10.12.7 The data abstraction strategy. 


The full text of potentially relevant studies were obtained and assessed for relevance by one 


reviewer and checked by a second.  Discrepancies were resolved through discussion or by 


consulting a third reviewer.   


 


The following data were extracted from the studies: 


 Study details, i.e. first author, journal and year of publication 


 Standard error and confidence intervals of utilities 


 Disease stage 


 Source of perspective of the values (i.e. patients, health care professionals, 


general population, own health state, hypothetical health state) 


 The health state instrument described (i.e. EQ-5D, SF-6D, HUI) 


 The scaling method of utility assessment adopted (i.e. standard gamble, time-


trade-off, rating scale) 
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 Number of respondents, response rates 


 Study design (clinical decision analyses or outcome studies, in which the 


derivation of the utilities was the main purpose of the study) 


 High anchor of utility (i.e. free of the symptom or full health) 


 Country 


 Mean or median utility values 


 Country perspective 


10.13 Appendix 13: Resource identification, measurement 


and valuation (section 7.5) 


The following information should be provided. 


10.13.1 The specific databases searched and the service provider used (for 


example, Dialog, DataStar, OVID, Silver Platter), including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 NHS EED 


 EconLIT. 


The systematic review to identify relevant resource use data for the UK was performed 


alongside the review to identify relevant cost-effectiveness studies and the same methods 


and search strategy were used, as described in section 10.2. 


 


10.13.2 The date on which the search was conducted. 


Search dates are described in detail in section 10.2.2. 


 


10.13.3 The date span of the search. 


The date spans of the searches are described in detail in section 10.2.3. 


 


10.13.4 The complete search strategies used, including all the search 


terms: textwords (free text), subject index headings (for example, 


MeSH) and the relationship between the search terms (for 


example, Boolean). 


The complete search strategies are described in section 10.2.4. 
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10.13.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


No additional searches were undertaken. 


 


 


10.13.6 The inclusion and exclusion criteria. 


Studies evaluating the costs and benefits of treatment for CNV secondary to PM, including 


studies of treatment for lesions refractory to other therapies were included 


 


10.13.7 The data abstraction strategy. 


Data was to be extracted for any relevant studies identified. 


 


11 Supplementary Appendices (Added by 


Novartis) 


11.1 Appendix 14: Transition probabilities (section 7.3.2) 


Tables for mean (SD) transition probabilities by BCVA level (full matrix): ranibizumab 


0 to 3m 


  


Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.000 
(0.000) 


0.000 
(0.000) 


0.182 
(0.080) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


85-76 0.000 
(0.000) 


1.000 
(0.000) 


0.682 
(0.097) 


0.235 
(0.072) 


0.125 
(0.080) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


75-66 0.000 
(0.000) 


0.000 
(0.000) 


0.091 
(0.060) 


0.588 
(0.083) 


0.313 
(0.112) 


0.231 
(0.113) 


0.000 
(0.000) 


0.000 
(0.000) 


65-56 0.000 
(0.000) 


0.000 
(0.000) 


0.045 
(0.043) 


0.118 
(0.054) 


0.250 
(0.105) 


0.308 
(0.123) 


0.444 
(0.157) 


0.000 
(0.000) 


55-46 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.059 
(0.040) 


0.250 
(0.105) 


0.308 
(0.123) 


0.333 
(0.149) 


0.000 
(0.000) 


45-36 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.063 
(0.059) 


0.154 
(0.096) 


0.000 
(0.000) 


0.000 
(0.000) 


35-26 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.222 
(0.131) 


0.000 
(0.000) 


<25 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


1.000 
(0.000) 


 Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 n 0 3 22 34 16 13 9 0 
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3m to 6m Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 
A


ft
e
r 


100-86 0.750 
(0.194) 


0.107 
(0.057) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


85-76 0.250 
(0.194) 


0.750 
(0.080) 


0.226 
(0.074) 


0.059 
(0.055) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


75-66 0.000 
(0.000) 


0.107 
(0.057) 


0.645 
(0.085) 


0.294 
(0.107) 


0.000 
(0.000) 


0.333 
(0.236) 


0.000 
(0.000) 


0.000 
(0.000) 


65-56 0.000 
(0.000) 


0.000 
(0.000) 


0.129 
(0.059) 


0.471 
(0.118) 


0.462 
(0.133) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


55-46 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.059 
(0.055) 


0.538 
(0.133) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


45-36 0.000 
(0.000) 


0.036 
(0.034) 


0.000 
(0.000) 


0.118 
(0.076) 


0.000 
(0.000) 


0.333 
(0.236) 


0.000 
(0.000) 


0.000 
(0.000) 


35-26 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.333 
(0.236) 


1.000 
(0.000) 


0.000 
(0.000) 


<25 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


1.000 
(0.000) 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 n 4 28 31 17 13 3 2 0 


          6m to 9m 


  


Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 0.500 
(0.194) 


0.000 
(0.079) 


0.000 
(0.084) 


0.000 
(0.085) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


85-76 0.250 
(0.000) 


0.741 
(0.036) 


0.087 
(0.069) 


0.000 
(0.111) 


0.000 
(0.163) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


75-66 0.250 
(0.000) 


0.222 
(0.000) 


0.783 
(0.000) 


0.133 
(0.085) 


0.000 
(0.163) 


0.000 
(0.289) 


0.000 
(0.000) 


0.000 
(0.000) 


65-56 0.000 
(0.000) 


0.037 
(0.000) 


0.130 
(0.000) 


0.733 
(0.000) 


0.200 
(0.000) 


0.000 
(0.289) 


0.000 
(0.236) 


0.000 
(0.000) 


55-46 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.133 
(0.000) 


0.800 
(0.000) 


0.500 
(0.000) 


0.000 
(0.236) 


0.000 
(0.000) 


45-36 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.500 
(0.000) 


0.333 
(0.000) 


0.000 
(0.000) 


35-26 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.667 
(0.000) 


0.000 
(0.000) 


<25 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


1.000 
(0.000) 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 


n 4 27 23 15 5 2 3 0 


 


9m to 12m Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.000 
(0.000) 


0.063 
(0.059) 


0.000 
(0.123) 


0.000 
(0.090) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


85-76 0.000 
(0.000) 


0.875 
(0.000) 


0.308 
(0.000) 


0.100 
(0.121) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


75-66 0.000 
(0.000) 


0.063 
(0.000) 


0.692 
(0.000) 


0.100 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 
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65-56 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.800 
(0.000) 


1.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


55-46 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


45-36 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


1.000 
(0.000) 


0.000 
(0.000) 


35-26 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


1.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


<25 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


1.000 
(0.000) 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 n 1 16 13 10 1 1 1 0 


 


 
Tables for transition probabilities by BCVA level (full matrix): vPDT 


0 to 3m Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.000 
(0.000) 


0.000 
(0.236) 


0.125 
(0.167) 


0.000 
(0.104) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


85-76 0.000 
(0.000) 


0.000 
(0.000) 


0.125 
(0.144) 


0.053 
(0.098) 


0.000 
(0.157) 


0.000 
(0.144) 


0.000 
(0.000) 


0.000 
(0.000) 


75-66 0.000 
(0.000) 


0.667 
(0.000) 


0.500 
(0.000) 


0.316 
(0.104) 


0.000 
(0.131) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


65-56 0.000 
(0.000) 


0.000 
(0.000) 


0.250 
(0.000) 


0.263 
(0.050) 


0.556 
(0.099) 


0.250 
(0.161) 


0.000 
(0.224) 


0.000 
(0.000) 


55-46 0.000 
(0.000) 


0.000 
(0.236) 


0.000 
(0.000) 


0.316 
(0.000) 


0.222 
(0.099) 


0.000 
(0.110) 


0.000 
(0.224) 


0.000 
(0.000) 


45-36 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.053 
(0.000) 


0.111 
(0.000) 


0.625 
(0.000) 


0.500 
(0.000) 


0.000 
(0.000) 


35-26 0.000 
(0.000) 


0.333 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.111 
(0.000) 


0.125 
(0.000) 


0.500 
(0.000) 


0.000 
(0.000) 


<25 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


1.000 
(0.000) 


 Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 n 0 3 8 19 9 8 4 0 


 


3m to 6m Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.000 
(0.000) 


0.000 
(0.236) 


0.000 
(0.093) 


0.000 
(0.077) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


85-76 0.000 
(0.000) 


0.000 
(0.000) 


0.107 
(0.084) 


0.043 
(0.097) 


0.000 
(0.063) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


75-66 0.000 
(0.000) 


0.667 
(0.000) 


0.536 
(0.034) 


0.174 
(0.069) 


0.000 
(0.096) 


0.000 
(0.194) 


0.000 
(0.000) 


0.000 
(0.000) 


65-56 0.000 
(0.000) 


0.000 
(0.000) 


0.286 
(0.034) 


0.652 
(0.000) 


0.095 
(0.075) 


0.000 
(0.194) 


0.000 
(0.000) 


0.000 
(0.000) 


55-46 0.000 
(0.000) 


0.000 
(0.236) 


0.036 
(0.000) 


0.130 
(0.000) 


0.714 
(0.045) 


0.250 
(0.194) 


0.000 
(0.000) 


0.000 
(0.000) 


45-36 0.000 0.000 0.036 0.000 0.143 0.250 0.000 0.000 
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(0.000) (0.000) (0.000) (0.000) (0.000) (0.194) (0.000) (0.000) 


35-26 0.000 
(0.000) 


0.333 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.048 
(0.000) 


0.250 
(0.000) 


1.000 
(0.000) 


0.000 
(0.000) 


<25 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.250 
(0.000) 


0.000 
(0.000) 


1.000 
(0.000) 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 n 0 3 28 23 21 4 0 0 


          6m to 9m 


  


Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.000 
(0.000) 


0.000 
(0.194) 


0.000 
(0.104) 


0.000 
(0.075) 


0.000 
(0.048) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


85-76 0.000 
(0.000) 


0.750 
(0.000) 


0.143 
(0.091) 


0.042 
(0.099) 


0.000 
(0.104) 


0.000 
(0.163) 


0.000 
(0.000) 


0.000 
(0.000) 


75-66 0.000 
(0.000) 


0.250 
(0.000) 


0.619 
(0.000) 


0.167 
(0.075) 


0.050 
(0.109) 


0.000 
(0.163) 


0.000 
(0.236) 


0.000 
(0.000) 


65-56 0.000 
(0.000) 


0.000 
(0.000) 


0.238 
(0.000) 


0.583 
(0.040) 


0.350 
(0.065) 


0.200 
(0.200) 


0.000 
(0.236) 


0.000 
(0.000) 


55-46 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.167 
(0.000) 


0.450 
(0.000) 


0.200 
(0.000) 


0.333 
(0.236) 


0.000 
(0.000) 


45-36 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.042 
(0.000) 


0.100 
(0.048) 


0.600 
(0.000) 


0.333 
(0.000) 


1.000 
(0.000) 


35-26 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.333 
(0.000) 


0.000 
(0.000) 


<25 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.050 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 


n 0 4 21 24 20 5 3 1 


 


9m to 12m Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.000 
(0.000) 


0.000 
(0.160) 


0.000 
(0.098) 


0.000 
(0.083) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


85-76 0.000 
(0.000) 


0.714 
(0.000) 


0.211 
(0.050) 


0.000 
(0.094) 


0.000 
(0.111) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


75-66 0.000 
(0.000) 


0.286 
(0.000) 


0.737 
(0.000) 


0.259 
(0.073) 


0.000 
(0.125) 


0.000 
(0.161) 


0.000 
(0.000) 


0.000 
(0.000) 


65-56 0.000 
(0.000) 


0.000 
(0.000) 


0.053 
(0.000) 


0.519 
(0.000) 


0.267 
(0.111) 


0.000 
(0.144) 


0.000 
(0.000) 


0.000 
(0.000) 


55-46 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.185 
(0.036) 


0.467 
(0.000) 


0.375 
(0.110) 


0.000 
(0.000) 


0.000 
(0.000) 


45-36 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.267 
(0.000) 


0.250 
(0.144) 


1.000 
(0.000) 


0.000 
(0.000) 


35-26 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.037 
(0.000) 


0.000 
(0.000) 


0.125 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


<25 0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.000 
(0.000) 


0.250 
(0.000) 


0.000 
(0.000) 


1.000 
(0.000) 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 n 0 7 19 27 15 8 1 1 
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Tables for transition probabilities by BCVA level (split for top two levels): Ranibizumab 


0 to 1m 


  


Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.0000 0.0000 0.3365 - - - - - 


85-76 0.0000 1.0000 0.4904 0.3365 - - - - 


75-66 0.0000 0.0000 0.1442 0.4904 0.3365 - - - 


65-56 - 0.0000 0.0288 0.1442 0.4904 0.3365 - - 


55-46 - - 0.0000 0.0288 0.1442 0.4904 0.3365 - 


45-36 - - - 0.0000 0.0288 0.1442 0.4904 0.3365 


35-26 - - - - 0.0000 0.0288 0.1442 0.4904 


<25 - - - - - 0.0000 0.0288 0.1731 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 3m to 6m  Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 0.7500 0.1034 0.0132 - - - - - 


85-76 0.2500 0.7241 0.2632 0.0132 - - - - 


75-66 0.0000 0.1379 0.5921 0.2632 0.0132 - - - 


65-56 - 0.0345 0.1053 0.5921 0.2632 0.0132 - - 


55-46 - - 0.0263 0.1053 0.5921 0.2632 0.0132 - 


45-36 - - - 0.0263 0.1053 0.5921 0.2632 0.0132 


35-26 - - - - 0.0263 0.1053 0.5921 0.2632 


<25 - - - - - 0.0263 0.1316 0.7237 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 6m to 9m Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 0.6000 0.0000 0.0141 - - - - - 


85-76 0.2000 0.7188 0.1831 0.0141 - - - - 


75-66 0.2000 0.2500 0.7042 0.1831 0.0141 - - - 


65-56 - 0.0313 0.0986 0.7042 0.1831 0.0141 - - 


55-46 - - 0.0000 0.0986 0.7042 0.1831 0.0141 - 


45-36 - - - 0.0000 0.0986 0.7042 0.1831 0.0141 


35-26 - - - - 0.0000 0.0986 0.7042 0.1831 


<25 - - - - - 0.0000 0.0986 0.8028 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
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 9m to 12m Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.0000 0.1333 0.0263 - - - - - 


85-76 0.0000 0.7667 0.2895 0.0263 - - - - 


75-66 0.0000 0.1000 0.6316 0.2895 0.0263 - - - 


65-56 - 0.0000 0.0526 0.6316 0.2895 0.0263 - - 


55-46 - - 0.0000 0.0526 0.6316 0.2895 0.0263 - 


45-36 - - - 0.0000 0.0526 0.6316 0.2895 0.0263 


35-26 - - - - 0.0000 0.0526 0.6316 0.2895 


<25 - - - - - 0.0000 0.0526 0.6842 


 Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 


Tables for transition probabilities by BCVA level (split for top two levels): vPDT 


0 to 1m 


  


Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.0000 0.0000 0.0769 - - - - - 


85-76 0.0000 0.0000 0.2885 0.0769 - - - - 


75-66 0.0000 0.6667 0.3846 0.2885 0.0769 - - - 


65-56 - 0.3333 0.2115 0.3846 0.2885 0.0769 - - 


55-46 - - 0.0385 0.2115 0.3846 0.2885 0.0769 - 


45-36 - - - 0.0385 0.2115 0.3846 0.2885 0.0769 


35-26 - - - - 0.0385 0.2115 0.3846 0.2885 


<25 - - - - - 0.0385 0.2500 0.6346 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 3m to 6m  Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.0000 0.0000 0.0132 - - - - - 


85-76 0.0000 0.0000 0.1316 0.0132 - - - - 


75-66 0.0000 0.6667 0.6053 0.1316 0.0132 - - - 


65-56 - 0.3333 0.1974 0.6053 0.1316 0.0132 - - 


55-46 - - 0.0526 0.1974 0.6053 0.1316 0.0132 - 


45-36 - - - 0.0526 0.1974 0.6053 0.1316 0.0132 


35-26 - - - - 0.0526 0.1974 0.6053 0.1316 


<25 - - - - - 0.0526 0.2500 0.8553 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
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 6m to 9m Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.0000 0.0000 0.0676 - - - - - 


85-76 0.0000 0.7500 0.2162 0.0676 - - - - 


75-66 0.0000 0.2500 0.5405 0.2162 0.0676 - - - 


65-56 - 0.0000 0.1486 0.5405 0.2162 0.0676 - - 


55-46 - - 0.0270 0.1486 0.5405 0.2162 0.0676 - 


45-36 - - - 0.0270 0.1486 0.5405 0.2162 0.0676 


35-26 - - - - 0.0270 0.1486 0.5405 0.2162 


<25 - - - - - 0.0270 0.1757 0.7162 


 


Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 


 9m to 12m Before 


100-86 85-76 75-66 65-56 55-46 45-36 35-26 <25 


A
ft


e
r 


100-86 1.0000 0.0000 0.0000 - - - - - 


85-76 0.0000 0.7143 0.2676 0.0000 - - - - 


75-66 0.0000 0.2857 0.5352 0.2676 0.0000 - - - 


65-56 - 0.0000 0.1549 0.5352 0.2676 0.0000 - - 


55-46 - - 0.0423 0.1549 0.5352 0.2676 0.0000 - 


45-36 - - - 0.0423 0.1549 0.5352 0.2676 0.0000 


35-26 - - - - 0.0423 0.1549 0.5352 0.2676 


<25 - - - - - 0.0423 0.1972 0.7324 


 Sum 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
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11.2 Appendix 15: Summary of utility studies 


(section 7.4.6) 


Table 96 Summary of utility studies for patients with CNV secondary to AMD 


Reference 
(country) 


Subjects 
(n) 


Instrument 
(high 
anchor) 


Results (mean utility with CI) 


Bass 
2004


112
 


(USA) 


792 Bespoke 
(full health 
with perfect 
vision) 


Better eye 


≥ 20/40: 0.69 (0.56–0.82) 


20/50–20/160: 0.58 (0.43–0.76) 


≤ 20/200: 0.53 (0.34–0.71) 


Worse eye 


20/50–20/160: 0.68 (0.56–0.82) 


≤ 20/200: 0.62 (0.50–0.79) 


Both eyes 


≥ 20/40 and 20/50–160:0.71 (0.60–0.82) 


≥ 20/40 and ≤ 20/200: 0.67 (0.54–0.81) 


20/50–20/160 both: 0.56 (0.39–0.75) 


20/50–160 and ≤ 20/200:0.59 (0.45–0.78) 


≤ 20/200 both: 0.53 (0.34–0.71) 


Cruess 
2007


110
 


(Canada) 


67 EQ-5D (full 
health) 


0.64 (0.52–0.76). 


 


This was not statistically different than the control 
(no neovascular AMD) value of 0.74, but p-value 
was 0.06, which suggests the trial was 
underpowered assuming the difference seen was 
clinically significant 


Lotery 
2007


113
 


(UK) 


75 EQ-5D (full 
health) 


> 20/40: 0.52 


20/40–20/80: 0.66 


20/80–20/200: 0.72 


20/200–20/400:0.79 


≤ 20/400: 0.70 


Overall: 0.67 


Ruiz-
Moreno 
2008


111
 


(Spain) 


89 EQ-5D (full 
health) 


0.68 (0.62–0.74) adjusted mean from bootstrapping 
adjusted for age, sex, vision related comorbidity and 
number of comorbid diseases 


Soubrane 
2007


90
 


(France, 
Germany, 
Italy, 
Spain, UK) 


401  EQ-5D 
(full 
health) 


Patients ≥ 70: 0.67 (0.61–0.74) 


Patients ≥ 75: 0.72 (0.63–0.82) 


Patients with no comorbidities: 0.68 (0.59–0.78) 


Overall: 0.65 (0.6–0.69) 


Found no difference in utilities by level of visual 
acuity 


Bass et al., 2004;
112


 Cruess et al., 2007;
110


 Lotery et al.,  2007;
113


 Ruiz-Moreno et al., 
2008;


111
 Soubrane et al., 2007


90
 


AMD, age related macular degeneration; CI, confidence interval; CNV, choroidal 
neovascularisation; EQ-5D, 5-dimension EuroQol questionnaire 
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Table 97 Summary of utility studies for patients with AMD 
Reference 
(country) 


Subjects 
(n) 


Instrument 
(high anchor) 


Results (Mean with (CI) or [standard 
deviation]) 


Aspinall 
2007


121
 (UK) 


122 Bespoke 
(TTO) (current 
health with 
normal sight) 


LogMAR 0–0.10: 0.93 (0.86–0.99) 


LogMAR 0.12–0.40: 0.86 (0.78–0.93) 


LogMAR 0.42-0.70: 0.74 (0.64–0.83) 


LogMAR 0.72–1.30: 0.68 (0.57–0.79) 


LogMAR > 1.30: 0.76 (0.37–1.15) 


Au Eong 
2012


114
 


(Singapore) 


Total 338 


Dry/normal 
35 Dry/dry 
178 
Wet/normal 
64 


Wet/dry 31 
Wet/wet 30 


EQ-5D and 
Bespoke 
(TTO and SG) 
(full health for 
EQ-5D, 
perfect 
binocular 
vision for 
TTO, perfect 
health or 
perfect 
binocular 
vision for 
standard 
gamble) 


EQ-5D 


Dry/normal: 0.87 [0.12] 


Dry/dry: 0.91[0.11] 


Wet/normal: 0.90 [0.11] 


Wet/dry:0.85 [0.18] 


Wet/wet: 0.83 [0.19] 


Overall: 0.89 (0.75–1.03) 


TTO 


Dry/normal: 0.88 [0.19] 


Dry/dry: 0.82 [0.23] 


Wet/normal: 0.77 [0.19] 


Wet/dry: 0.78 [0.26] 


Wet/wet: 0.78 [0.26] 


Overall: 0.81 (0.58–1.04) 


SG (1.0 = perfect health) 


Dry/normal: 0.97 [0.12] 


Dry/dry: 0.88 [0.23] 


Wet/normal: 0.74 [0.31] 


Wet/dry: 0.80 [0.33] 


Wet/wet: 0.86 [0.29] 


Overall:0.86 (0.60–1.12) 


SG (1.0 = perfect binocular vision) 


Dry/normal: 0.96 [0.12] 


Dry/dry: 0.92 [0.12] 


Wet/normal: 0.87 [0.20] 


Wet/dry: 0.85 [0.27] 


Wet/wet: 0.94 [0.14] 


Overall: 0.91 (0.70–1.12) 


Bansback 
2007


115
 (UK) 


209 EQ-5D TTO 
and HUI3 (full 
health for both 
TTO and 
HUI3) 


TTO: 0.63 [0.31] 


HUI3: 0.34 [0.28] 


Boland 2011
128


 
(Netherlands, 
abstract only) 


75 EQ-5D (full 
health) 


Average utility with AMD: 


0.792 (0.77–0.81) 


Brown (a) 
2000


100
 (USA) 


72 Bespoke 
(TTO and SG) 
(full health) 


TTO 


20/20 to 20/25: 0.89 (0.82–0.96) 


20/30 to 20/50: 0.81 (0.73–0.89) 


20/60 to 20/100: 0.57 (0.47–0.67) 


20/200 to 20/400: 0.52 (0.38–0.66) 
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Reference 
(country) 


Subjects 
(n) 


Instrument 
(high anchor) 


Results (Mean with (CI) or [standard 
deviation]) 


CF to LP: 0.40 (0.29–0.50) 


Overall: 0.72 (0.66–0.78) 


Standard gamble 


20/20 to 20/25: 0.96 (0.92–1.00) 


20/30 to 20/50: 0.88 (0.83–0.93) 


20/60 to 20/100: 0.69 (0.52–0.86) 


20/200 to 20/400: 0.71 (0.57–0.85) 


CF to LP: 0.55 (0.36–0.74) 


Overall: 0.81 (0.76–0.86) 


Brown (b) 
2000


122
 (USA) 


46 Bespoke 
(TTO and SG) 
(full health) 


TTO 


20/20 to 20/25: 0.992 (0.986–0.998) 


20/30 to 20/50: 0.97 (0.96–0.98) 


20/60 to 20/100: 0.89 (0.86–0.92) 


20/200 to 20/400: 0.77 (0.71–0.83) 


CF to LP: 0.69 (0.64–0.74) 


Overall: 0.86 (0.84–0.88) 


 


Standard gamble 


20/20 to 20/25: 0.998 (0.993–1.0) 


20/30 to 20/50: 0.99 (0.98–1.0) 


20/60 to 20/100: 0.96 (0.94–0.98) 


20/200 to 20/400: 0.88 (0.84–0.92) 


CF to LP: 0.77 (0.71–0.83) 


Overall: 0.93 (0.91–0.95) 


Brown 2002
123


 
(USA) 


246 Bespoke 
(TTO) (full 
health) 


20/20 to 20/25: 0.84 [0.21] (0.82-0.86) 


20/30 to 20/40: 0.80 [0.19] (0.75-0.85) 


20/50 to 20/100: 0.71 [0.22] (0.65-0.77) 


≤20/200: 0.59 [0.22] (0.53-0.65) 


Overall: 0.74 [0.23] (0.71-0.77) 


Czoski-Murray 
2009


56
 (UK) 


108 EQ-5D TTO 
(full health) 


LogMAR ≤ 0.30: 0.706 (0.606-0.805) 


LogMAR 0.31–0.60: 0.681 (0.623-0.740) 


LogMAR 0.61–1.30: 0.511 (0.449-0.573) 


LogMAR ≥ 1.31: 0.314 (0.217–0.410) 


Overall: 0.550 (0.511–0.589) 


Dilokthornsakul 
2010


142
 


(Thailand, 
abstract only) 


510 people 
across 24 
studies 


Meta-
analysis (not 
reported) 


20/20 to 20/25: 0.91 (0.88–0.94) 


20/30 to 20/50: 0.81 (0.78–0.84) 


20/60 to 20/100: 0.68 (0.58–0.77) 


20/200 to 20/400: 0.62 (0.55–0.68) 


< 20/400: 0.46 (0.33–0.59) 


Espallargues 
2005


116
 (UK) 


209 EQ-5D 
(health 
states, VAS 
and TTO), 
SF-6D, HUI3 
(full health) 


EQ-5D (preference based health states) 


LogMAR ≤ 0.30: 0.75 [0.27] 


LogMAR 0.31–0.60: 0.70 [0.20] 


LogMAR 0.61–1.30: 0.75 [0.20] 


LogMAR 1.31–2.00: 0.71 [0.21] 


LogMAR > 2.00: 0.63 [0.22] 
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Reference 
(country) 


Subjects 
(n) 


Instrument 
(high anchor) 


Results (Mean with (CI) or [standard 
deviation]) 


EQ-5D (VAS) 


LogMAR ≤ 0.30: 71.1 [18.2] 


LogMAR 0.31–0.60: 62.9 [16.2] 


LogMAR 0.61–1.30: 66.4 [18.6] 


LogMAR 1.31–2.00: 62.8 [18.6] 


LogMAR > 2.00: 59.7 [15.5] 


 


EQ-5D (TTO) 


LogMAR ≤0.30: 0.73 [0.30] 


LogMAR 0.31-0.60: 0.67 [0.31] 


LogMAR 0.61-1.30: 0.64 [0.30] 


LogMAR 1.31-2.00: 0.60 [0.33] 


LogMAR >2.00: 0.47 [0.31] 


 


SF-6D 


LogMAR ≤ 0.30: 0.70 [0.18] 


LogMAR 0.31–0.60: 0.67 [0.14] 


LogMAR 0.61–1.30: 0.66 [0.14] 


LogMAR 1.31–2.00: 0.65 [0.11] 


LogMAR > 2.00: 0.63 [0.10] 


 


HUI3 


LogMAR ≤ 0.30: 0.50 [0.35] 


LogMAR 0.31–0.60: 0.38 [0.25] 


LogMAR 0.61–1.30: 0.36 [0.25] 


LogMAR 1.31–2.00: 0.27 [0.24] 


LogMAR > 2.00: 0.10 [0.18] 


Gries 2010
143


 
(USA, abstract 
only) 


138 NEI VFQ (not 
reported) 


0.68 [0.11] 


 


Kim 2010
125


 
(Korea) 


625 EQ-5D (full 
health) 


0.729 (0.493–0.965) before treatment 


Lee 2008
117


 
(USA) 


44 Bespoke 
(SG) (perfect 
health or 
perfect 
vision) 


Perfect health = 1.0 


Mild to moderate: 0.89 [0.23] 


Severe: 0.76 [0.30] 


Overall: 0.83 [0.27] 


Adjusted for age and comorbidity 


Mild to moderate: 0.86 


Severe: 0.79 


Overall: 0.84 


 


Perfect vision = 1.0 


Mild to moderate: 0.86 [0.24] 


Severe: 0.39 [0.37] 


Overall: 0.63 [0.38] 


Adjusted for age and comorbidity 
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Reference 
(country) 


Subjects 
(n) 


Instrument 
(high anchor) 


Results (Mean with (CI) or [standard 
deviation]) 


Mild to moderate: 0.85 


Severe: 0.40 


Overall: 0.66 


Payakachat 
2009


126
 


(Australia, 
Netherlands, 
UK, USA) 


151 EQ-5D (full 
health) 


0.77 [0.21] 


Sahel 2007
118


 
(France, 
Germany, Italy) 


360 HUI3 (full 
health) 


≥ 20/40 and ≥ 20/200: 


0.62(0.28) 


≥ 20/40 and < 20/200: 


0.60 


< 20/40 and ≥ 20/200: 


0.40 


< 20/40 and < 20/200: 


0.39(0.25) 


Overall: 0.48 (0.29) 


Stein 2003
127


 
(USA) 


115 
patients 
with AMD, 
142 healthy 
volunteers 
from 
general 
public and 
62 
clinicians 


Bespoke 
(TTO) (states 
full health but 
question 
could be 
interpreted as 
current health 
without AMD) 


Patients with AMD 


Mild AMD: 0.832 (0.762–0.901) 


Moderate AMD: 0.732 (0.669–0.795) 


Severe AMD: 0.566 (0.487–0.645) 


 


General public 


Mild AMD: 0.960 (0.950–0.970) 


Moderate AMD: 0.918 (0.902–0.934) 


Severe AMD: 0.857 (0.834–0.879) 


 


Clinicians 


Mild AMD: 0.929 (0.904–0.954) 


Moderate AMD: 0.877 (0.846–0.909) 


Severe AMD: 0.821 (0.785–0.857) 


Williams 
1998


119
 (USA) 


86 Quality of 
Wellbeing 
Scale (full 
health) 


Blind one eye: 0.584 [0.08] 


Blind both eyes: 0.580 [0.07] 


Yanagi 2011
120


 
(Japan) 


48 Bespoke 
(TTO and 
SG) (current 
health full 
visual acuity) 


TTO 


LogMAR 0.01–0.15: 0.534 (0.400–0.667) 


LogMAR 0.2–0.3: 0.574 (0.487–0.660) 


LogMAR 0.4–0.6: 0.613 (0.523–0.703) 


LogMAR 0.7–1.0: 0.653 (0.513–0.793) 


Overall: 0.598 (0.518–0.677) 


 


Standard gamble 


LogMAR 0.01–0.15: 0.686 (0.535–0.838) 


LogMAR 0.2–0.3: 0.695 (0.595–0.794) 


LogMAR 0.4–0.6: 0.703 (0.601–0.804) 


LogMAR 0.7–1.0: 0.711 (0.555–0.867) 
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Reference 
(country) 


Subjects 
(n) 


Instrument 
(high anchor) 


Results (Mean with (CI) or [standard 
deviation]) 


Overall: 0.695 (0.609–0.781) 


Aspinall et al., 2007;
121


 Au Eong et al., 2012;
114


 Bansback et al., 2007;
115


 Boland et al., 
2011;


128
 Brown et al. (a), 2000;


100
 Brown et al. (b), 2000;


122
 Brown et al., 2002;


123
 Czoski-


Murray et al., 2009;
56


 Dilokthornsakul et al., 2010;
142


 Espallargues et al., 2005;
116


 Gries et al., 
2010;


143
 Kim et al., 2010;


125
 Lee et al., 2008;


117
 Payakachat et al., 2009;


126
 Sahel et al., 


2007;
118


 Stein et al., 2003;
127


 Williams et al., 1998;
119


 Yanagi et al., 2011;
120


 
AMD, age related macular degeneration; CF, counting fingers; EQ-5D, 5-dimension EuroQol 
questionnaire; HUI3, Health Utilities Index Mark 3; logMAR,  logarithm of the minimal angle of 
resolution; LP, light perception; NEI VFQ, National Eye Institute Visual Functioning 
Questionnaire; SG, standard gamble; SF-6D, short form-6D; TTO, time trade off; VAS, visual 
analogue scale 


 
 
 
 
  







 


Ranibizumab for CNV secondary to PM Page 295 of 318 


11.3 Appendix 16: Slides presented in clinical expert 


interviews 
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Figure 10 Mean (± SE) average change in BCVA from baseline to months 3, 6 and 
12 during treatment with ranibizumab or vPDT 


 
Bandello et al 2013


33,34
 and Novartis phase III study 12 month CSR


32
 


BCVA, best corrected visual acuity; SD, standard deviation; vPDT, verteporfin photodynamic 
therapy 
***p < 0.001 vs vPDT 
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Single Technology Appraisal (STA) 


Ranibizumab for the treatment of choroidal neovascularisation associated with 


pathological myopia [ID555] 


Dear XXXX 


 


The Evidence Review Group, Aberdeen HTA Group, and the technical team at NICE have 


now had an opportunity to take a look at the submission received on the 10 June 2013 by 


Novartis Pharmaceuticals. In general terms they felt that it is well presented and clear. 


However, the ERG and the NICE technical team would like further clarification relating to the 


clinical and cost effectiveness data.    


 


Both the ERG and the technical team at NICE will be addressing these issues in their 


reports.  


 


We request you to provide a written response to this letter to the Institute by 5pm, 


Wednesday 17 July 2013. Two versions of this written response should be submitted; one 


with academic/commercial in confidence information clearly marked and one from which this 


information is removed. 


 


Please underline all confidential information, and separately highlight information that is 


submitted under ‘commercial in confidence’ in turquoise, and all information submitted under 


‘academic in confidence’ in yellow. 


 


If you present data that is not already referenced in the main body of your submission and 


that data is seen to be academic/commercial in confidence information, please complete the 


attached checklist for in confidence information. 


 


Please do not ‘embed’ documents (i.e. PDFs, spreadsheets) within your response as this 


may result in your information being displaced or unreadable. Any supporting documents 


should be emailed to us separately as attachments or sent on a CD.  


 


If you have any further queries on the technical issues raised in this letter then please 


contact Bernice Dillon, Technical Lead (bernice.dillon@nice.org.uk). Any procedural 


questions should be addressed to Lori Farrar, Project Manager (lori.farrar@nice.org.uk) in 


the first instance.  


 


Yours sincerely  


 


XXXXXXXX XXXXXXXXX 


XXXXXXX  XXXXXXXXXX  – XXXXXXXXXX 


Centre for Health Technology Evaluation 


 


Encl. checklist for in confidence information 



mailto:bernice.dillon@nice.org.uk

mailto:lori.farrar@nice.org.uk
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Literature searching 


 


1. Page 48 section 6.1: The submission states that all literature searches were conducted 
in November 2012. However, in Appendix 10.2.2 all search dates are reported as 
March/April 2012. Please explain this discrepancy. 
 


2. Page 51, Figure 7: Please clarify and provide references for the RCTs that were 
excluded because they did not include a ranibizumab arm.   


 
 


Section A: Clarification on effectiveness data 


 


A1. Please provide the breakdown of the number of participants by geographical location 


of centre (i.e. country) for each arm of the Novartis Phase III trial. 


A2. PRIORITY. Table 3, page 19 /Table 20, page 82: Please present the data for the 


vPDT/ranibizumab arm for 0-6 months and 0-12 months.   


A3. PRIORITY. Please provide the equivalent of Table 20, page 82 (including 


vPDT/ranibizumab results at 0-6 and 0-12 months) for the observed data, which did 


not include LOCF. Please indicate clearly the N involved in each efficacy result. 


A4. Table 23, page 91: Please provide an explanation as to why the ‘Driving’ score for 


the two ranibizumab groups are so different. 


A5. PRIORITY. Table 30, page 100 (VIP trial): Please provide the mean change in BCVA 


(with standard deviation) in each treatment group at 3, 6, 12 and 24 months. In 


addition please provide the n(%)  of patients gaining ≥ 10 letters, ≥ 20 and ≥ 30 


letters at each assessment (3, 6, 12 and 24 months). Please provide the equivalent 


data for a loss of at least 10, 20, and 30 letters. 


A6. PRIORITY. Please provide the data for the Novartis phase III trial for the number (%) 


of patients who had 2, 3, 4 and 6 lines of loss (patients losing 10, 15, 20 and 30 


ETDRS letters respectively) as well as 4 and 6 lines gain (patients gaining 20 and 30 


ETDRS letters) for each of the follow up assessments (3, 6 and 12 months) for each 


of the three treatment groups.  


A7. The primary outcome of the Novartis phase III trial (mean average change in BCVA 


from baseline) is measured at 3 months. Please explain the rationale for why a 3 


month assessment is considered clinically relevant, rather than a longer time period. 


A8. PRIORITY. Please provide the number (%) of patients in each treatment group at 


each assessment (baseline, 3, 6 and 12 months) that showed CRT thickness < 250 


microns. 
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A9.  PRIORITY. Page 133 - Table 41: Please provide the safety data for the 


vPDT/ranibizumab arm of the trial for baseline to 6 months and for baseline to 12 


months. 


A10.  PRIORITY. Ranibizumab is known to accelerate retinal pigment epithelium atrophy. 


Atrophy is a major issue in myopia. The manufacturer submission, however, does not 


include atrophy in the adverse events section. Would you please provide the 


rationale for this omission and clarify whether atrophy was measured in the Novartis 


phase III trial? 


A11. PRIORITY. Please provide, in tabular format, the data that have been used to 


generate the graphs for the network analyses reported on pages 308-310 of the 


submission. 


 


Section B: Clarification on cost-effectiveness data 


 


B1. Retinal tears are not considered in the economic model as they happened in less 


than 5% of patients. However, a retinal tear may cause a retinal detachment which if 


untreated may lead to permanent visual loss. In the Novartis phase III trial, 1%-2% of 


patients had retinal tears. Please explain why this was not taken into consideration in 


the economic model.  


B2. Page 183: the submission states that ranibizumab and vPDT both incur 
administration costs each time the patient receives treatment. The administration 
costs for ranibizumab was assumed to consist of the cost of the OCT and the 
injection visit whereas that for vPDT was assumed to consist of OCT plus an 
ophthalmologist consultation visit.  Please explain why an ophthalmologist 
consultation visit was considered for vPDT but not for ranibizumab.   


 
B3.  PRIORITY. Please provide the baseline distribution of patient numbers for the 


subgroup of those who were treated in their WSE at baseline. Please provide 
absolute patient numbers rather than percentages (see suggested layout below) 
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BSE BCVA (untreated eye) 
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100 
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E
 B


C
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86-
100 
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76-85 n=? n=? n=? n=? n=? n=? n=? n=? 


66-75 n=? n=? n=? n=? n=? n=? n=? n=? 


56-65 n=? n=? n=? n=? n=? n=? n=? n=? 


46-55 n=? n=? n=? n=? n=? n=? n=? n=? 


36-45 n=? n=? n=? n=? n=? n=? n=? n=? 


26-35 n=? n=? n=? n=? n=? n=? n=? n=? 


<25 n=? n=? n=? n=? n=? n=? n=? n=? 


 
B4. PRIORITY. Please provide the baseline distribution of patient numbers for the 


subgroup of those who were treated in their BSE at baseline. Please provide 
absolute patient numbers rather than percentages (see suggested layout below). 


 


  
BSE BCVA (treated eye) 


 


  
86-
100 


76-85 66-75 56-65 46-55 36-45 26-35 <25 


W
S


E
 B


C
V


A
 


86-
100 


n=? n=? n=? n=? n=? n=? n=? n=? 


76-85 n=? n=? n=? n=? n=? n=? n=? n=? 


66-75 n=? n=? n=? n=? n=? n=? n=? n=? 


56-65 n=? n=? n=? n=? n=? n=? n=? n=? 


46-55 n=? n=? n=? n=? n=? n=? n=? n=? 


36-45 n=? n=? n=? n=? n=? n=? n=? n=? 


26-35 n=? n=? n=? n=? n=? n=? n=? n=? 


<25 n=? n=? n=? n=? n=? n=? n=? n=? 


 
B5. PRIORITY. Please provide the baseline distribution of patient numbers for the 


subgroup for whom the treated eye and the untreated eye had the same BCVA at 
baseline. Please provide absolute patient numbers rather than percentages (see 
suggested layout below). 


 


  
Treated eye BCVA and untreated eye BCVA 


 


  
86-
100 


76-85 66-75 56-65 46-55 36-45 26-35 <25 


Number n=? n=? n=? n=? n=? n=? n=? n=? 


 
B6. PRIORITY. Please provide the patient numbers underlying the cells C63:U105 of the 


All Patients worksheet, and for each of these the number that were inferred from 
adjacent time points, the number that were LOCF and the number that were 
observed. 


 
B7. PRIORITY. Please provide the patient numbers for the corollary of the cells C85:K94 


of the All Patients worksheet for the vPDT arm of the VIP trial. 
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B8. Please provide the patient numbers that would underlie the corollary of cells 
C85:U105 of the All Patients worksheet for the control arm of the VIP trial. 


 
B9. PRIORITY. Please provide the baseline distribution of patient numbers with bilateral 


involvement at baseline. Please provide absolute patient numbers rather than 
percentages (see suggested layout below). 


 


  
Treated eye BCVA 


 


  
86-
100 


76-85 66-75 56-65 46-55 36-45 26-35 <25 


Bilateral n=? n=? n=? n=? n=? n=? n=? n=? 


 
B10. Please provide the baseline mean values to which the NEI VFQ-25 changes of tables 


23, 24 and 25 relate to, in the same format as tables 23, 24 and 25. 
 
B11. The QoL worksheet cell G10 permits the WSE utility function VFQ25 mapping (WSE) 


to be selected. Please provide details of the VFQ25 data feeding into each of the 8 
utilities, its standard deviations, the number of patients this relates to and the 
mapping function employed (Payakatchat 2009?). Please also provide the corollary 
of this VFQ25 data for the 8 health states of the BSE. 


 
B12. PRIORITY. The NICE methods guide is  explicit about the preference for EQ-5D 


HRQoL data valued using the UK social tariff for the reference case, and Novartis 
has used EQ-5D HRQoL data valued using the UK social tariff for previous 
ranibizumab submissions to NICE. Please present the mean value, standard 
deviation of the sample and number of observations by arm at baseline, 1 month, 3 
months, 6 months, 9 months and 12 months, or by the schedule of the EQ-5D 
measurements if this differed (see suggested layout below). 


 


  
EQ-5D data valued using UK social tariff 


 
  0 mth 1 mth 3 mths 6 mths 9 mths 12 mths 


Ranibizuma
b 


µ=? 
s.d.=? 
n=? 


µ=? 
s.d.=? 
n=? 


µ=? 
s.d.=? 
n=? 


µ=? 
s.d.=? 
n=? 


µ=? 
s.d.=? 
n=? 


µ=? 
s.d.=? 
n=? 


vPDT 
µ=? 
s.d.=? 
n=? 


µ=? 
s.d.=? 
n=? 


µ=? 
s.d.=? 
n=? 


µ=? 
s.d.=? 
n=? 


µ=? 
s.d.=? 
n=? 


µ=? 
s.d.=? 
n=? 


 
B13. PRIORITY. Please also present the EQ-5D HRQoL data valued using the social tariff 


pooled across arms and time points in the following format. Note that this does not 
need to take into account whether the treated eye is or was the BSE or the WSE and 
relates solely to binocular vision states (see suggested layout below). 
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B14. Please provide more detail of the source and calculation of the all-cause mortality 


data in cells D12:D112 of the Mortality worksheet; e.g. gender averaging. 
 
B15. PRIORITY. Please outline the number of vPDT doses in months 0-3, 3-6, 6-9, 9-12, 


12-15, 15-18, 18-21 and 21-24 in the vPDT arm of the VIP trial; i.e. each quarter, 
coupled with the number of patients remaining in the vPDT arm of the VIP trial for 
these periods. 


 
B16. PRIORITY. Please submit the model validation report of the external expert health 


economist at Oxford University referred to on page 220. 
 
B17. PRIORITY. The reason for dividing (1 minus the monthly rate) by 3 in the equation 


Probability = 1 – exp( ln[1 – rate] / 3) to arrive at the quarterly probability is not 
understood by the ERG. At face value it also appears to result in counterintuitive 
values within table 51, such as the monthly rate for Yoshida being 0.8% but the 
quarterly rate being only 0.3%. This may be a misinterpretation of the underlying data 
on the part of the ERG, but it would seem more intuitive to multiply (1 minus the 
monthly rate) by 3. Some further explanation of this calculation, its data inputs, the 
intuition underlying it and its results would be much appreciated. 


 
B18. It appears that the annual costs of recurrence may not have been divided by 4 to give 


quarterly amounts. Please clarify if this requires amendment. 
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B19. The adverse event costs appear to be limited to the first year. Is this correct, and if so 
what is the justification for this? Recurrence also appears to not include adverse 
event costs. Is this correct, and if so what is the justification for this? 


 
B20. The calculation of QALYs appears to mix patient numbers that have half cycle 


correction applied to them with patient numbers which have not had half cycle 
correction applied to them, and also to possibly confuse cycles. For instance, cell 
D12 of the Tx_QALYs worksheet relies upon cell D11 and cell BM11 of the 
Calculations worksheet. Cell D11 of the Calculations worksheet appears to have half 
cycle correction while cell BM11 of the Calculations worksheet appears not to have 
half cycle correction. Cell D12 of the Tx_QALYs worksheet also relates to the 2nd 
cycle of the model while cell BM11 of the Calculations worksheet relates to the 1st 
cycle of the model. Are these errors, and if they are what is the effect of them upon 
results? 


 
B21. The assumed 15% rate of bilateral involvement appears to only impact the first two 


years of the model. Is it assumed that there is no further development of bilateral 
involvement subsequent to baseline? 


 
B22. PRIORITY. Page 315: The submission provides an estimate of the cost effectiveness 


of ranibizumab relative to bevacizumab of £21,922 per QALY. Please tabulate the 
assumptions and data inputs underlying this estimate, including the transition 
probability matrices or the data underlying them. Please also clarify the status of this 
estimate. 


 
 


Section C: Textual clarifications and additional points 


 


C1. Table 20, page 82: Please indicate whether the change in BCVA from baseline 


compared to vPDT is statistically significant (line 2 of the table).  


C2. Table 20, page 82: Please indicate whether the change in CRT from baseline 


compared to vPDT is statistically significant. 


C3.  What data has been redacted from Figure 10, page 317 of the submission, and what 
were the reasons for the redaction? 


 
C4.  A lot of information has been marked as confidential (AiC) in your submission.  In line 


with NICE process for ‘confidential information to be kept to an absolute minimum to 
ensure transparency in the appraisal process’. Please consider ‘lifting’ confidentiality 
status for the submission. Please also note that the timescale of publication for any 
items marked as academic in confidence (AiC), before appraisal documentation is 
shared outside NICE (at the ACD consultation stage) should be ‘lifted’. 
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Single Technology Appraisal (STA) 


Ranibizumab for the treatment of choroidal neovascularisation associated with 


pathological myopia [ID555] 


Response to ERG queries 


17th July 2013 


 


Literature searching 


 
1. Page 48 section 6.1: The submission states that all literature searches were conducted 


in November 2012. However, in Appendix 10.2.2 all search dates are reported as 
March/April 2012. Please explain this discrepancy. 
 


All literature searches were initially run in March/April 2012, but updated in November 2012. This is 
stated in section 6.1 and should also be mentioned in Appendix 10.2.2. This is an error in the 
Appendix. 
 


2. Page 51, Figure 7: Please clarify and provide references for the RCTs that were 
excluded because they did not include a ranibizumab arm.   
 


The following are the RCTs that were excluded for this reason: 
 
Fardeau, C., Soubrane, G., and Coscas, G. (1992), 'Photocoagulation de néo–vessaux sous–rétinien 


compliquant la dégénérescence myopique', Bulletin des Societes d’Ophtalmologie de France 
3, 239–42. 


 
Parodi, M. B., et al. (2010), 'Laser photocoagulation, photodynamic therapy, and intravitreal 


bevacizumab for the treatment of juxtafoveal choroidal neovascularization secondary to 
pathologic myopia', Arch Ophthalmol, 128 (4), 437-42. 


 
Verteporfin in Photodynamic Therapy Study Group (2001), 'Photodynamic therapy of subfoveal 


choroidal neovascularization in pathologic myopia with verteporfin. 1-year results of a 
randomized clinical trial--VIP report no. 1', Ophthalmology, 108 (5), 841-52. 


 


Section A: Clarification on effectiveness data 


 


A1. Please provide the breakdown of the number of participants by geographical location 


of centre (i.e. country) for each arm of the Novartis Phase III trial.  
 
Table 1 summarises the number of patients from each country included in the Novartis phase III trial.  
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Table 1 Breakdown by country of participants in the Novartis phase III trial 


Country No. of patients 


Austria 3 


Canada 1 


France 8 


Germany 18 


Hong Kong 8 


Hungary 13 


India 27 


Italy 28 


Japan 51 


Korea 18 


Lithuania 17 


Latvia 14 


Poland 3 


Portugal 13 


Singapore 10 


Slovakia 14 


Spain 12 


Switzerland 5 


Turkey 6 


UK 8 


 


 


 


A2. PRIORITY. Table 3, page 19 /Table 20, page 82: Please present the data for the 


vPDT/ranibizumab arm for 0-6 months and 0-12 months. 
 
Table 2 summarises the efficacy data for the Novartis phase III trial and includes 0−6 and 0−12 
months data for the vPDT/ranibizumab arm. Caution should be taken when interpreting the data for 
the 0−6 and 0−12 months comparisons due to the crossover post month 3 in the vPDT arm. 
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Table 2 Summary of efficacy results from the Novartis phase III trial (Full analysis set/mLOCF) 


Time
a
 Months 0−3 Months 0−6 Months 0−12 


 Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizumab/ 
vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizumab/ 
vPDT, 


N = 55 


Primary 
endpoint: 
Mean average 
change in 
BCVA (letters) 
from baseline, 
mean (SD) 


10.6 (7.26)*** 10.5 (8.16)*** 2.2 
(9.47) 


11.7 (8.24)*** 11.9 (8.81)*** 4.2 (9.26) 12.5 (8.83)*** 12.8 (9.48)*** 6.4 (9.55) 


Change in 
BCVA (letters) 
from baseline, 
mean (SD) 


12.5 (8.81)*** 12.1 
(10.18)*** 


1.4 
(12.21) 


12.7 (11.01)** 13.7 
(10.16)*** 


7.9 (10.37) 14.4 (10.20)** 13.8 (11.42)* 9.3 (11.33) 


Gain of ≥ 10 
letters, n (%) 


76 (65.5)*** 65 (61.9)*** 15 
(27.3) 


75 (64.7) 75 (71.4) 25 (45.5) 80 (69.0) 73 (69.5) 27 (49.1) 


Gain  ≥ 10 
letters (versus 
vPDT), OR 
(95% CI) 


5.07 (2.50–
10.27) 


4.33 (2.13–
8.83) 


NA – – – – – – 


Gain  ≥ 10 
letters (versus 
vPDT), RR 
(95% CI) 


2.40 (1.53–
3.77) 


2.27 (1.44–
3.58) 


NA – – – – – – 


Gain of ≥ 15 50 (43.1)** 40 (38.1)** 8 52 (44.8) 49 (46.7) 15 (27.3) 60 (51.7) 56 (53.3) 18 (32.7) 
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letters, n (%) (14.5) 


Gain  ≥ 15 
letters (versus 
vPDT), OR 
(95% CI) 


4.45 (1.93–
10.26) 


3.62 (1.55–
8.43) 


NA – 
– – – – – 


Gain  ≥ 15 
letters (versus 
vPDT), RR 
(95% CI) 


2.96 (1.51–
5.81) 


2.62 (1.32–
5.20) 


NA – 
– – – – – 


Change from 
baseline in 
CRT (μm), 
mean (SD) 


-77.6 
(102.25)*** 


-61.0 
(67.46)*** 


-12.0 
(65.84) 


-74.8 (97.05) -66.1 (73.63) -51.5 (79.98) -71.3 
(100.91) 


-66.6 (82.63) -60.8 (80.04) 


No. of 
ranibizumab 
injections, 
mean (SD) 


1.8 (0.8) 2.5 (0.6) 0 (0.0) 2.5 (1.6) 3.5 (1.5) 1.3 (1.2) 3.5 (2.9) 4.6 (2.6) 2.4 (2.6) 


Change from 
baseline in 
NEI VFQ-25 
composite 
score, mean 
(SD) 


4.3 (10.09)* 5.3 (13.96)* 0.3 
(12.63) 


5.1 (14.38) 6.3 (13.98) 2.3 (13.86) 5.1 (15.83) 6.6 (15.66) 4.9 (11.91) 


Bandello et al., 2013;
1
Novartis phase III study 12 month CSR


2
 


BCVA, best corrected visual acuity; CRT, central retinal thickness; NEI VFQ-25, 25-item National Eye Institute Visual Functioning Questionnaire; SD, 
standard deviation; vPDT, verteporfin photodynamic therapy 
a
The mean average change in BCVA is the average change from months 0–3, 0–6 and 0–12 compared with baseline. For all other parameters, the changes 


and values reported are at month 3, 6 or 12 compared with baseline. 
*p < 0.05, **p < 0.005; ***p < 0.0001 vs vPDT 
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A3. PRIORITY. Please provide the equivalent of Table 20, page 82 (including 


vPDT/ranibizumab results at 0-6 and 0-12 months) for the observed data, which did 


not include LOCF. Please indicate clearly the N involved in each efficacy result.  
 
Table 3 summarises the efficacy data for the Novartis phase III trial for observed data set.  


 







 


 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name.Error! Unknown 


document property name.Error! 


Unknown document property 


name.Error! Unknown document 


property name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


 


6 


 


Table 3 Summary of efficacy results from the Novartis phase III trial (Full analysis set, observed data) 


Time
a
 Months 0−3 Months 0−6 Months 0−12 


 Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizumab/ 
vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizumab/ 
vPDT, 


N = 55 


Mean average 
change in 
BCVA (letters) 
from baseline, 
mean (SD) 


10.6 (7.27)*** 


(n = 116) 


10.5 (8.16)*** 


(n = 105) 


2.2 
(9.47) 


(n = 
55) 


11.7 (8.23)*** 


(n = 116) 


11.9 (8.82)*** 


(n = 105) 


4.3 (9.26) 


(n = 55) 


12.6 (8.74)*** 


(n = 116) 


12.8 (9.40)*** 


(n = 105) 


6.4 (9.59) 


(n = 55) 


Change in 
BCVA (letters) 
from baseline, 
mean (SD) 


12.3 (8.82)*** 


(n = 113) 


12.2 
(10.15)*** 


(n = 104) 


1.2 
(12.27) 


(n = 
54) 


12.6 (11.05)** 


(n = 115) 


14.1 
(10.17)*** 


(n = 101) 


7.8 (10.42) 


(n = 54) 


14.6 (10.25)**  


(n = 112) 


14.4 (11.17)** 


(n = 100) 


9.3 (11.33) 


(n = 55) 


Gain of ≥ 10 
letters, n (%) 


73 (64.6)*** 


(n = 113) 


65 (62.5)*** 


(n = 104) 


15 
(27.8) 


(n = 
54) 


74 (64.3) 


(n = 115) 


74 (73.3) 


(n = 101) 


24 (44.4) 


(n = 54) 


79 (70.5) 


(n = 112) 


72 (72.0) 


(n = 100) 


27 (49.1) 


(n = 55) 


Gain  ≥ 10 
letters (versus 
vPDT), OR 
(95% CI) 


4.75 (2.33–
9.65) 


(n = 113) 


4.33 (2.12–
8.86) 


(n = 104) 


NA 2.26 (1.17–
4.36) 


(n = 115) 


3.43 (1.71–
6.86) 


(n = 101) 


NA 2.48 (1.27–
4.84) 


(n = 112) 


2.67 (1.34–
5.30) 


(n = 100) 


NA 


Gain  ≥ 10 
letters (versus 
vPDT), RR 
(95% CI) 


2.33 (1.48–
3.65) 


(n = 113) 


2.25 (1.43–
3.55) 


(n = 104) 


NA 1.45 (1.04–
2.01) 


(n = 115) 


1.65 (1.20–
2.27) 


(n = 101) 


NA 1.44 (1.07–
1.93) 


(n = 112) 


1.47 (1.09–
1.97) 


(n = 100) 


NA 
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Gain of ≥ 15 
letters, n (%) 


48 (42.5)*** 


(n = 113) 


40 (38.5)** 


(n = 104) 


8 
(14.8) 


(n = 
54) 


51 (44.3) 


(n = 115) 


49 (48.5) 


(n = 101) 


14 (25.9) 


(n = 54) 


60 (53.6) 


(n = 112) 


56 (56.0) 


(n = 100) 


18 (32.7) 


(n = 55) 


Gain  ≥ 15 
letters (versus 
vPDT), OR 
(95% CI) 


4.25 (1.84–
9.82) 


(n = 113) 


3.59 (1.54–
8.39) 


(n = 104) 


NA 2.28 (1.12–
4.64) 


(n = 115) 


2.69 (1.31–
5.55) 


(n = 101) 


NA 2.37 (1.21–
4.66) 


(n = 112) 


2.62 (1.32–
5.20) 


(n = 100) 


NA 


Gain  ≥ 15 
letters (versus 
vPDT), RR 
(95% CI) 


2.87 (1.46–
5.63) 


(n = 113) 


2.60 (1.31–
5.15) 


(n = 104) 


NA 1.71 (1.04–
2.81) 


(n = 115) 


1.87 (1.14–
3.07) 


(n = 101) 


NA 1.64 (1.08–
2.48) 


(n = 112) 


1.71 (1.13–
2.60) 


(n = 100) 


NA 


Change from 
baseline in 
CRT (μm), 
mean (SD) 


-76.6 
(101.80)*** 


(n = 101) 


-64.9 
(66.75)*** 


(n = 97) 


-10.5 
(65.59) 


(n = 
53) 


-75.4 (99.15) 


(n = 99) 


-72.4 (72.16) 


(n = 92) 


-56.3 (81.62) 


(n = 50) 


-75.8 
(100.49) 


(n = 94) 


-72.0 (82.53) 


(n = 91) 


-62.6 (81.39) 


(n = 51) 


Change from 
baseline in 
NEI VFQ-25 
composite 
score, mean 
(SD) 


4.3 (10.09)* 5.3 (13.96)* 0.3 
(12.63) 


5.1 (14.38) 6.3 (14.08) 2.4 (13.97) 4.8 (15.90) 6.8 (15.70) 5.0 (12.00) 


Bandello et al., 2013;
1,3


 Ohno-Matsui et al., 2013;
4,5


 Novartis phase III study 12 month CSR
2
 


BCVA, best corrected visual acuity; CI, confidence interval; NEI VFQ-25, 25-item National Eye Institute Visual Functioning Questionnaire; OR, odds ratio; RR, 
risk ratio; SD, standard deviation; vPDT, verteporfin photodynamic therapy 
a
The mean average change in BCVA is the average change from months 0–3, 0–6 and 0–12 compared with baseline. For all other parameters, the changes 


and values reported are at month 3, 6 or 12 compared with baseline. 
*p < 0.05, **p < 0.01; ***p < 0.001 vs vPDT 


 







 


 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name.Error! Unknown 


document property name.Error! 


Unknown document property 


name.Error! Unknown document 


property name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


 


8 


 


A4. Table 23, page 91: Please provide an explanation as to why the ‘Driving’ score for 


the two ranibizumab groups are so different.  


 


There were marked differences in the baseline means between the three treatment arms for the 


“driving” score. Specifically, the ranibizumab disease stabilisation arm, which showed a large 


improvement (+14.1) compared to the other two arms (ranibizumab disease activity, −0.2, and vPDT, 


+2.6), had a substantially lower baseline mean of 48.2 compared to 66.2 and 63.4 for the ranibizumab 


disease activity and vPDT arms, respectively. As a consequence, patients in the ranibizumab disease 


stabilisation group experienced greater changes from baseline. 


 


A5. PRIORITY. Table 30, page 100 (VIP trial): Please provide the mean change in BCVA 


(with standard deviation) in each treatment group at 3, 6, 12 and 24 months. In 


addition please provide the n(%)  of patients gaining ≥ 10 letters, ≥ 20 and ≥ 30 


letters at each assessment (3, 6, 12 and 24 months). Please provide the equivalent 


data for a loss of at least 10, 20, and 30 letters.  
 
Table 4 summarises the mean change from baseline in BCVA in the VIP trial.  


 
Table 4 Mean change in BCVA letters from baseline  


 Month 3 Month 6 Month 12 Month 24 


vPDT -0.889 (8.471) -2.911 (11.718) -2.608 (16.061) -4.364 (18.779) 


Sham -5.658 (10.743) -9.167 (11.500) -8.971 (14.099) -8.114 (12.651) 


Data are presented as mean (SD). 


 


Table 5 summarises the proportion of patients gaining ≥ 10 letters, ≥ 20 letters, and ≥ 30 letters.Table 


6 summarises the proportion of patients losing ≥ 10 letters, ≥ 20 letters, and ≥ 30 letters in the VIP 


trial. 


 
Table 5 Proportion (n, %) of patients gaining BCVA letters compared with baseline in 


the VIP trial 


 Month 3 Month 6 Month 12 Month 24 


vPDT 


≥ 10 letters 9 (11.11) 10 (12.66) 16 (20.25) 17 (22.08) 


≥ 20 letters 1 (1.23) 1 (1.27) 4 (5.06) 3 (3.90) 


≥ 30 letters 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 


Sham 


≥ 10 letters 3 (7.89) 2 (5.56) 1 (2.86) 2 (5.71) 


≥ 20 letters 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 


≥ 30 letters 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 


Data are presented as n (%). 
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Table 6 Proportion (n, %) of patients losing BCVA letters compared with baseline in the 
VIP trial 


 Month 3 Month 6 Month 12 Month 24 


vPDT 


≥ 10 letters 13 (16.05) 17 (21.52) 21 (26.58) 24 (31.17) 


≥ 20 letters 1 (1.23) 8 (10.13) 7 (8.86) 14 (18.18) 


≥ 30 letters 0 (0.00) 3 (3.80) 6 (7.59) 9 (11.69) 


Sham 


≥ 10 letters 16 (42.11) 17 (47.22) 17 (48.57) 15 (42.86) 


≥ 20 letters 3 (7.89) 6 (16.67) 7 (20.00) 7 (20.00) 


≥ 30 letters 1 (2.63) 4 (11.11) 3 (8.57) 3 (8.57) 


Data are presented as n (%). 


 


 


A6. PRIORITY. Please provide the data for the Novartis phase III trial for the number (%) 


of patients who had 2, 3, 4 and 6 lines of loss (patients losing 10, 15, 20 and 30 


ETDRS letters respectively) as well as 4 and 6 lines gain (patients gaining 20 and 30 


ETDRS letters) for each of the follow up assessments (3, 6 and 12 months) for each 


of the three treatment groups.  


 
These dichotomous data both for the Full Analysis Set (modified LOCF) and the observed data for 
each of the three time-points requested (3, 6, and 12 months) and summarised in Table 7 and Table 
8. 
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Table 7  Summary   of dichotomous efficacy results from the Novartis phase III trial (Full analysis set/mLOCF) 


Change 
from 
baseline 


Month 3 Month 6 Month 12 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizumab/ 
vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizumab/ 
vPDT, 


N = 55 


Gain of ≥ 30 
letters, n (%) 


5 (4.3) 6 (5.7) 0 8 (6.9) 7 (6.7) 1 (1.8) 9 (7.8) 8 (7.6) 2 (3.6) 


Gain of ≥ 20 
letters, n (%) 


23 (19.8) 21 (20.0) 3 (5.5) 25 (21.6) 26 (24.8) 8 (14.5) 33 (28.4) 32 (30.5) 13 (23.6) 


Loss of ≤ 10 
letters, n (%) 


9 (7.8) 6 (5.7) 18 
(32.7) 


7 (6.0) 6 (5.7) 12 (21.8) 4 (3.4) 7 (6.7) 8 (14.5) 


Loss of ≤ 15 
letters, n (%) 


9 (7.8) 6 (5.7) 22 
(40.0) 


9 (7.8) 8 (7.6) 13 (23.6) 5 (4.3) 10 (9.5) 8 (14.5) 


Loss of ≤ 20 
letters, n (%) 


9 (7.8) 6 (5.7) 25 
(45.5) 


9 (7.8) 8 (7.6) 14 (25.5) 5 (4.3) 11 (10.5) 8 (14.5) 


Loss of ≤ 30 
letters, n (%) 


9 (7.8) 8 (7.6) 25 
(45.5) 


9 (7.8) 8 (7.6) 14 (25.5) 6 (5.2) 11 (10.5) 10 (18.2) 


Bandello et al., 2013;
1
 Novartis phase III study 12 month CSR


6
 


vPDT, verteporfin photodynamic therapy 
*p < 0.05, **p < 0.005; ***p < 0.0001 vs vPDT 
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Table 8  Summary   of dichotomous efficacy results from the Novartis phase III trial (observed data)  


Change 
from 
baseline 


Month 3 Month 6 Month 12 


Ranibizuma
b disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizuma
b/ vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizuma
b disease 
stabilisation
, 
N = 105 


Ranibizuma
b/ vPDT, 


N = 55 


Gain of ≥ 30 
letters, n (%) 


5 (4.4) 6 (5.8) 0 8 (7.0) 7 (6.9) 1 (1.9) 9 (8.0) 8 (8.0) 2 (3.6) 


Gain of ≥ 20 
letters, n (%) 


22 (19.5) 21 (20.2) 3 (5.6) 25 (21.7) 26 (25.7) 8 (14.8) 33 (28.4) 32 (30.5) 13 (23.6) 


Loss of ≤ 10 
letters, n (%) 


9 (8.0) 5 (4.8) 18 
(33.3) 


7 (6.1) 5 (5.0) 12 (22.2) 4 (3.6) 6 (6.0) 8 (14.5) 


Loss of ≤ 15 
letters, n (%) 


9 (8.0) 5 (4.8) 22 
(40.7) 


9 (7.8) 7 (6.9) 13 (24.1) 5 (4.5) 8 (8.0) 8 (14.5) 


Loss of ≤ 20 
letters, n (%) 


9 (8.0) 5 (4.8) 25 
(46.3) 


9 (7.8) 7 (6.9) 14 (25.9) 5 (4.5) 9 (9.0) 8 (14.5) 


Loss of ≤ 30 
letters, n (%) 


9 (8.0) 7 (6.7) 25 
(46.3) 


9 (7.8) 7 (6.9) 14 (25.9) 6 (5.4) 9 (9.0) 10 (18.2) 


Bandello et al., 2013;
1
 Novartis phase III study 12 month CSR


6
 


vPDT, verteporfin photodynamic therapy 
*p < 0.05, **p < 0.005; ***p < 0.0001 vs vPDT 
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A7. The primary outcome of the Novartis phase III trial (mean average change in BCVA 


from baseline) is measured at 3 months. Please explain the rationale for why a 3 


month assessment is considered clinically relevant, rather than a longer time period.  


  


Several publications available at the time the study was designed suggested that patients with CNV 


secondary to PM treated with intravitreal injection of 0.5 mg ranibizumab have a mean gain of 10 to 


15 letters in VA within the first year of treatment with an average of only 1.5 to 3 injections needed. 


These publications also reveal that patients have a rapid gain of vision, mostly in the first 3 months, 


and the anatomical changes such as active leakage of the anomalous vasculature, subretinal fluid 


and haemorrhage disappear at the same proportion as patients gain VA, most of the morphologic 


improvement occurs also within the first 3 months.
7-9


 


 


Therefore the 3-month comparative endpoint was based on the preliminary available evidence with 


anti-VEGF treatment, which suggested early efficacy benefit. vPDT (the active comparator arm in the 


study) was thought to be only able to reduce visual acuity loss compared to placebo and was not able 


to stabilise the disease. Therefore, ethically, ranibizumab was made available to patients randomised 


to vPDT by Month 3. 


 


It was therefore considered, based on previous evidence at the time of the study design, that the 3-


month period is sufficient to demonstrate the efficacy of ranibizumab. This assumption was confirmed 


by the study results during the 12 month follow-up, – at Month 3, the average change in BCVA from 


Baseline was > 80% of that observed at Month 12. Thus patients achieved the majority of their visual 


acuity benefit by month 3, which further supports that the 3-month endpoint is clinically relevant. 
 


Summary 


A primary endpoint at three-months was seen as a minimum but evaluable treatment period to assess 


the efficacy of ranibizumab compared to vPDT. It was also chosen due to ethical concerns to 


minimise the time that a potentially beneficial treatment is withheld from patients in the comparator 


group. 


 


 


A8. PRIORITY. Please provide the number (%) of patients in each treatment group at 


each assessment (baseline, 3, 6 and 12 months) that showed CRT thickness < 250 


microns.  


  
These data are summarised in Table 9.
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Table 9 Number (%) of patients with CRT < 250 µm (Full analysis set/LOCF) 


Time point Ranibizumab 
disease activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizumab/ 
vPDT, 


N = 55 


Baseline, n (%) X (XX) 


X (XX) 


X (XX) 


X (XX) 


X (XX) 


X (XX) 


Month 3, n (%) X (XX) 


X (XX) 


X (XX) 


X (XX) 


X (XX) 


X (XX) 


Month 6, n (%) X (XX) 


X (XX) 


X (XX) 


X (XX) 


X (XX) 


X (XX) 


Month 12, n (%) X (XX) 


X (XX) 


X (XX) 


X (XX) 


X (XX) 


X (XX) 


 


 


 


A9.  PRIORITY. Page 133 - Table 41: Please provide the safety data for the 


vPDT/ranibizumab arm of the trial for baseline to 6 months and for baseline to 12 


months.  
 
These data are summarised in Table 10.
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Table 10 Summary of ocular AEs of the study eye and non-ocular AEs in the Novartis phase III study reported in at least two patients in any 
treatment group and all AEs related to ocular safety concerns: baseline to months 6 and 12 (Safety set) 


 


Baseline to month 6 Baseline to month 12 


Ranibizumab 
disease 
activity, 
N = 118 


Ranibizumab 
disease 
stabilisation, 
N = 106 


vPDT + 
ranibizumab, 


N = 34 


vPDT, 


N = 19 


Ranibizumab 
disease 
activity, 
N = 118 


Ranibizumab 
disease 
stabilisation, 
N = 106 


vPDT + 
ranibizumab, 


N = 38 


vPDT, 


N = 15 


Ocular AEs, n (%)
a
   


Any 31 (26.3) 38 (35.8) 10 (29.4) 4 (21.1) 44 (37.3) 46 (43.4) 16 (42.1) 4 (26.7) 


Severe 1 (0.8) 0 0 0 1 (0.8) 1 (0.9) 0 0 


Conjunctival haemorrhage 11 (9.3) 10 (9.4) 0 0 12 (10.2) 12 (11.3) 2 (5.3) 0 


Punctate keratitis 3 (2.5) 6 (5.7) 1 (2.9) 1 (5.3) 3 (2.5) 8 (7.5) 2 (5.3) 0 


Intraocular pressure 
increased 


3 (2.5) 2 (1.9) 2 (5.9) 0 7 (5.9) 3 (2.8) 4 (10.5) 0 


Eye pain 3 (2.5) 3 (2.8) 0 0 4 (3.4) 4 (3.8) 1 (2.6) 1 (6.7) 


Dry eye 0 4 (3.8) 0 0 2 (1.7) 4 (3.8) 0 1 (6.7) 


Injection site haemorrhage 3 (2.5) 3 (2.8) 2 (5.9) 0 3 (2.5) 3 (2.8) 2 (5.3) 0 


Vitreous floaters 1 (0.8) 3 (2.8) 0 0 1 (0.8) 5 (4.7) 0 0 


Retinal tear 0 2 (1.9) 0 0 1 (0.8) 2 (1.9) 0 0 


Conjunctivitis allergic 2 (1.7) 0 0 0 5 (4.2) 1 (0.9) 1 (2.6) 0 


Metamorphopsia 2 (1.7) 0 0 0 3 (2.5) 0 0 0 


Retinal haemorrhage 2 (1.7) 0 0 0 3 (2.5) 1 (0.9) 0 0 


Blepharitis 0 0 0 0 2 (1.7) 2 (1.9) 0 0 


Conjunctivitis 0 0 0 0 1 (0.8) 2 (1.9) 0 0 


Eyelid oedema 0 0 0 0 0 2 (1.9) 0 0 
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Cataract 0 2 (1.9) 0 0 2 (1.7) 1 (0.9) 0 1 (6.7) 


Ocular hyperaemia 0 0 0 0 2 (1.7) 1 (0.9) 1 (2.6) 0 


Visual impairment 0 0 1 (2.9) 0 0 0 2 (5.3) 0 


Ocular AEs related to study medication or ocular injection, or both, n (%) 


Any, n (%) 19 (16.1) 21 (19.8) 4 (11.8) 2 (10.5) 24 (20.3) 26 (24.5) 8 (21.1) 2 (13.3) 


Conjunctival haemorrhage 9 (7.6) 8 (7.5) 0 0 10 (8.5) 10 (9.4) 2 (5.3) 0 


Punctate keratitis 2 (1.7) 3 (2.8) 1 (2.9) 1 (5.3) 2 (1.7) 5 (4.7) 2 (5.3) 0 


Eye pain 3 (2.5) 2 (1.9) 0 0 3 (2.5) 3 (2.8) 1 (2.6) 0 


Intraocular pressure 
increased 


1 (0.8) 2 (1.9) 1 (2.9) 0 5 (4.2) 3 (2.8) 2 (5.3) 0 


Conjunctival oedema 0 1 (0.9) 0 0 0 1 (0.9) 0 0 


Corneal erosion 1 (0.8) 1 (0.9) 0 0 1 (0.8) 1 (0.9) 0 0 


Retinal tear 0 1 (0.9) 0 0 0 1 (0.9) 0 0 


Vitreous floaters 1 (0.8) 1 (0.9) 0 0 1 (0.8) 1 (0.9) 0 0 


Vitreous prolapse 0 1 (0.9) 0 0 0 1 (0.9) 0 0 


Conjunctival hyperaemia 0 0 0 1 (5.3) 0 0 0 1 (6.7) 


Injection site haemorrhage 3 (2.5) 3 (2.8) 2 (5.9) 0 3 (2.5) 3 (2.8) 2 (5.3) 0 


Intracranial pressure 
increased 


0 1 (0.9) 0 0 0 1 (0.9) 0 0 


Uveitis 1 (0.8) 1 (0.9) 0 0 1 (0.8) 1 (0.9) 0 0 


Ocular hyperaemia 0 1 (0.9) 0 0 1 (0.8) 1 (0.9) 1 (2.6) 0 


Iridocyclitis 1 (0.8) 0 0 0 1 (0.8) 0 0 0 


Drug hypersensitivity 0 0 0 0 0 1 (0.9) 0 0 
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Injection site pain 0 0 0 0 0 1 (0.9) 0 0 


Adenoviral conjunctivitis 0 0 0 0 1 (0.8) 0 0 0 


Eye irritation 0 0 0 0 1 (0.8) 0 0 0 


Metamorphopsia 0 0 0 0 1 (0.8) 0 0 0 


Cataract 0 0 0 0 0 0 0 1 (6.7) 


Visual impairment 0 0 1 (2.9) 0 0 0 2 (5.3) 0 


Non-ocular AEs, n (%)
b
 


Any 42 (35.6) 38 (35.8) 5 (14.7) 5 (26.3) 51 (43.2) 48 (45.3) 19 (50.0) 5 (33.3) 


Severe 3 (2.5) 1 (0.9) 0 0 6 (5.1) 3 (2.8) 0 0 


Nasopharyngitis 7 (5.9) 7 (6.6) 0 1 (5.3) 12 (10.2) 12 (11.3) 1 (2.6) 2 (13.3) 


Headache 7 (5.9) 6 (5.7) 0 0 11 (9.3) 8 (7.5) 1 (2.6) 0 


Intervertebral disc protrusion 0 2 (1.9) 0 0 0 2 (1.9) 0 0 


Pharyngitis 0 2 (1.9) 0 0 0 2 (1.9) 0 0 


Upper respiratory tract 
infection 


4 (3.4) 1 (0.9) 0 0 4 (3.4) 3 (2.8) 1 (2.6) 0 


Back pain 3 (2.5) 1 (0.9) 0 0 4 (3.4) 2 (1.9) 0 0 


Hypertension 3 (2.5) 2 (1.9) 1 (2.9) 0 5 (4.2) 3 (2.8) 3 (7.9) 0 


Fatigue 2 (1.7) 0 0 0 2 (1.7) 0 0 0 


Haemorrhoids 2 (1.7) 0 0 0 2 (1.7) 0 0 0 


Tooth disorder 2 (1.7) 0 0 0 2 (1.7) 0 0 0 


Migraine 0 2 (1.9) 0 0 1 (0.8) 2 (1.9) 1 (2.6) 0 


Pain in extremity 0 2 (1.9) 0 0 1 (0.8) 2 (1.9) 0 1 (6.7) 


Hypercholesterolaemia 2 (1.7) 1 (0.9) 0 0 2 (1.7) 1 (0.9) 0 0 







 


 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name.Error! Unknown 


document property name.Error! 


Unknown document property 


name.Error! Unknown document 


property name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


 


17 


 


Urinary tract infection 4 (3.4) 1 (0.9) 0 0 3 (2.5) 3 (2.8) 0 0 


Bronchitis 2 (1.7) 1 (0.9) 0 0 4 (3.4) 1 (0.9) 1 (2.6) 0 


Influenza 2 (1.7) 0 0 0 4 (3.4) 2 (1.9) 1 (2.6) 0 


Tendonitis 2 (1.7) 0 0 0 2 (1.7) 1 (0.9) 0 0 


Abdominal pain 0 0 0 0 1 (0.8) 3 (2.8) 0 0 


Bacteriuria 0 0 0 0 0 2 (1.9) 0 0 


Diabetes mellitus 0 0 0 0 1 (0.8) 2 (1.9) 1 (2.6) 0 


Nausea 0 0 1 (2.9) 0 1 (0.8) 2 (1.9) 1 (2.6) 0 


Osteoporosis 0 0 0 0 0 2 (1.9) 0 0 


Toothache 0 0 0 0 1 (0.8) 2 (1.9) 0 0 


Vomiting 0 0 0 0 1 (0.8) 2 (1.9) 0 0 


Arthralgia 0 0 0 0 2 (1.7) 1 (0.9) 0 0 


Cough 0 0 0 1 (5.3) 2 (1.7) 1 (0.9) 1 (2.6) 0 


Cystitis 0 0 0 0 1 (0.8) 1 (0.9) 2 (5.3) 0 


Sciatica 0 0 0 0 2 (1.7) 1 (0.9) 0 0 


Dental caries 0 0 0 0 2 (1.7) 0 0 1 (6.7) 


Hyperglycaemia 0 0 0 0 2 (1.7) 0 0 0 


Hyperlipidaemia 0 0 0 0 2 (1.7) 0 0 0 


Seasonal allergy 0 0 0 0 2 (1.7) 0 0 0 


Tinnitus 0 0 0 1 (5.3) 2 (1.7) 0 0 1 (6.7) 


Urticaria 0 0 0 0 2 (1.7) 0 0 0 


Serious AEs, n (%) 2 (1.7) 3 (2.8) 0 0 6 (5.1) 7 (6.6) 0 0 


Bandello et al., 2013;
1,3


 Novartis phase III 12 month CSR
6
 


a
Reported in at least 2 patients in any treatment group and all AEs related to ocular safety concerns


; b
Reported in at least 2 patients in any treatment group. 
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A10.  PRIORITY. Ranibizumab is known to accelerate retinal pigment epithelium atrophy. 


Atrophy is a major issue in myopia. The manufacturer submission, however, does not 


include atrophy in the adverse events section. Would you please provide the 


rationale for this omission and clarify whether atrophy was measured in the Novartis 


phase III trial?  


  
We fully agree, atrophy, in particular of the retinal pigment epithelium (RPE) is indeed an important 
and clinically relevant factor in pathologic myopia (PM), and one of the characteristics and diagnostic 
criteria of pathologic myopia. However, we disagree with the statement that ranibizumab is known to 
accelerate RPE atrophy, for the reasons described below.  
 
Pathologic myopia and atrophy 
The most commonly used definition for PM includes an abnormal elongation of the axial length of the 
eyeball (more than 26 mm) associated with high myopia (refractive errors greater than -6.0 Diopters) 
and the clinical characteristics mostly accompanied by anatomical changes of the posterior pole of the 
eye, especially with choroidal atrophy but also atrophy of the retina, beyond other findings.


10,11
 The 


thinning of the choroids, lacquer cracks, stretching of the retina as well as development of atrophy are 
considered the main mechanisms of CNV formation in pathologic myopia.


12,13
 


 
In the Novartis phase III study at time of enrolment into the study, 213 (76.9%) patients presented 
with chorioretinal atrophy and 115 (41.5%) patients with mottling of RPE, as part of the list of features 
confirming myopic abnormalities.  
 
In a previous observational (i.e. non-treatment) retrospective study with 81 eyes, factors influencing 
the development of chorioretinal atrophy − the main cause of long-term visual decrease in myopic 
choroidal CNV – have been evaluated. Seventy-seven of 81 eyes (95.1%) developed chorioretinal 
atrophy around myopic CNV during the follow-up period of 3 years during the natural course of the 
disease. CNV size was the only factor to influence the development of chorioretinal atrophy in the 
patients younger than 40 years, whereas age was an influencing factor in those older than 40 years.


14
 


Thus treating CNV early in PM patients (e.g. with ranibizumab) may even prevent the development of 
atrophy in those patients. 
 
A prospective clinical study following the natural history of highly myopic patients showed that in 
patients who developed CNV, macular atrophy developed after CNV-onset.


15
 Thus as proposed 


already above, preventing expansion of CNV may even prevent the development of further atrophy in 
myopic CNV.  
 
Ranibizumab in patients with myopic CNV (Novartis phase III trial) 
The Novartis phase III trial assessed the effect of ranibizumab on the visual acuity and morphologic 
features of patients with CNV due to PM.  
 
Per protocol, although areas of RPE atrophy were not specifically measured during the course of the 
trial, at every scheduled visit after the baseline visit, analysis by indirect ophthalmoscopy of the 
posterior pole of the study eye was performed with careful examination of the peripheral retina to look 
for degenerative/atrophic changes. Additionally, study investigators examined fluorescein 
angiographies, colour fundus photographs and OCT images of the patients and provided them to the 
Bern Photographic Reading Centre, a specialised and experienced retina imaging centre, for further 
evaluation of the anatomical changes. 
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In none of the assessments was atrophy reported as a morphological finding. Per protocol, any 
worsening of a clinical sign/ feature, including RPE atrophy, after starting the study drug had to be 
recorded as an adverse event (AE). However, no AEs of RPE atrophy were reported in this trial. 
Similarly, only 2 of the 262 patients (0.8%) in all three treatment arms who received any ranibizumab 
during the 12-month study period reported visual impairment as an AE, and only 6 of the 212 patients 
(2.8%) who received ranibizumab alone during the study lost at least 10-letters of visual acuity by 
month 12. Therefore, there were only a small number of cases of clinically relevant visual impairment 
after ranibizumab treatment in the study, and none of them were accompanied with AEs like atrophic 
changes. 
 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXX 
 
Summary 
 
In summary, atrophy is a feature of PM which can get worse over time as a nature of the disease 
itself. All reported clinical findings and the extensive analysis of morphologic changes in colour fundus 
and OCT images in the Novartis phase III study gave no hint to suggest that atrophy occurs during 
the treatment with ranibizumab. The major effect of ranibizumab is a regression or prevention of CNV, 
which was associated in the phase III study with clinically significant increases in BCVA, the primary 
objective of our study. Therefore in the absence of relevant signals for induction of atrophy, atrophy 
data were not assessed. 
 
Further evaluation of the long-term efficacy and safety in subjects with CNV secondary to PM is 
planned in a 3-year observational study including at least 300 subjects. The study protocol will be 
submitted in Q1 2014. 
 


 


A11. PRIORITY. Please provide, in tabular format, the data that have been used to 


generate the graphs for the network analyses reported on pages 308-310 of the 


submission.  


  
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXX 


 


Section B: Clarification on cost-effectiveness data 


 


B1. Retinal tears are not considered in the economic model as they happened in less 


than 5% of patients. However, a retinal tear may cause a retinal detachment which if 


untreated may lead to permanent visual loss. In the Novartis phase III trial, 1%-2% of 


patients had retinal tears. Please explain why this was not taken into consideration in 


the economic model.  


  
The criteria for selecting adverse events for the NICE economic model (see page 156 of the 
submission, section 7.3.1) was “events that occurred in at least five patients, and the AEs that are 
suspected to be related to the study drug and/or ocular injection.” Please note that the criteria did not 
include 5% as suggested in the question. 
 
Patients with pathologic myopia have a higher risk of retinal tears and retinal detachments, 
independent of an ocular procedure. 
 
There were no cases of “retinal detachment” reported. Three events reported by the investigators as 
“retinal hole”, “retinal break” and “retinal tears with operculum” were coded (according to MedDRA) 
with the preferred term “retinal tear” and reported for 2 (1.9%) patients in Group I (ranibizumab 
disease stabilisation) and 1 (0.8%) patient in Group II (the licensed posology – ranibizumab disease 
activity). All AEs were of mild intensity. 
 
In Group II (the licensed posology – ranibizumab disease activity), one patient was reported with an 
AE of retinal tear (with operculum), which occurred 357 days after the patient’s first dose of 
ranibizumab and 10 months after their last (3rd) dose of ranibizumab. This 41-year-old patient had a 
history of keratomileusis laser surgery in both eyes nine years ago. The retinal tear was assessed 
as not suspected to be related to either ocular injection or study drug and resolved within 1 day 
following barrage laser therapy. The economic model specifically evaluates the cost effectiveness of 
the licensed posology in this indication (ranibizumab – Group II) and thus this AE did not meet the 
criteria for inclusion. 
 
A retinal hole was reported in one patient in Group I as an AE on Day 21 after the patient’s first 
injection of ranibizumab. This patient had a medical history of glaucoma and pseudophakia (preferred 
term “intraocular lens implant”). The retinal hole resolved after 7 days and was assessed as 
suspected to be related to ocular injection by the reporting Investigator. The other AE in Group I was 
a retinal break which occurred 49 days after the patient’s 4th injection of ranibizumab. The patient 
was reported with a medical history of keratoconjunctivitis sicca (preferred term “dry eye”). The retinal 
break was assessed as not suspected to be related to either ocular injection or study drug. The AE 
was of mild intensity, did not require treatment and continued until the final ophthalmological 
examination.  


B2. Page 183: the submission states that ranibizumab and vPDT both incur 
administration costs each time the patient receives treatment. The administration 
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costs for ranibizumab was assumed to consist of the cost of the OCT and the 
injection visit whereas that for vPDT was assumed to consist of OCT plus an 
ophthalmologist consultation visit.  Please explain why an ophthalmologist 
consultation visit was considered for vPDT but not for ranibizumab.   


 
Ranibizumab-treated patients receive an intravitreal injection and thus the injection visit code 
accurately represents the activity. For vPDT, the patient receives an IV injection, and then a laser is 
flashed in the patient’s eye to activate the treatment. Since the ophthalmological expertise was related 
to the laser activation, the ophthalmologist consultation code was felt to more accurately represent 
this activity.  
 
There is a small additional cost with the ophthalmologist consultation visit, and it was felt that this was 
commensurate with the additional time spent for the vPDT procedure (IV injection and laser 
activation) compared to an intravitreal injection procedure which is estimated to last around 15 
minutes. 


 
 
B3.  PRIORITY. Please provide the baseline distribution of patient numbers for the 


subgroup of those who were treated in their WSE at baseline. Please provide 
absolute patient numbers rather than percentages (see suggested layout below) 


 
These data are provided in Table 11 below. 


 
Table 11 BCVA distribution for patients treated in WSE at baseline 


  BSE BCVA (untreated eye) 


86-
100 


76-85 66-75 56-65 46-55 36-45 26-35 <25 


W
S


E
 B


C
V


A
 


86-100 0 0 0 0 0 0 0 0 


76-85 2 3 0 0 0 0 0 0 


66-75 8 23 6 0 0 0 0 0 


56-65 13 28 27 7 0 0 0 0 


46-55 5 18 12 7 0 0 0 0 


36-45 3 8 13 5 2 1 0 0 


26-35 1 5 4 7 2 1 1 0 


<25 0 1 0 0 0 1 0 0 
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B4. PRIORITY. Please provide the baseline distribution of patient numbers for the 
subgroup of those who were treated in their BSE at baseline. Please provide 
absolute patient numbers rather than percentages (see suggested layout below). 


 


These data are provided in Table 12 below. 


 
Table 12 BCVA distribution for patients treated in BSE at baseline 


  


BSE BCVA (treated eye) 


86-
100 


76-85 66-75 56-65 46-55 36-45 26-35 <25 


W
S


E
 B


C
V


A
 


86-100 0 0 0 0 0 0 0 0 


76-85 0 0 3 1 0 1 1 0 


66-75 0 0 3 3 2 6 2 2 


56-65 0 0 0 3 3 5 4 3 


46-55 0 0 0 0 2 7 4 0 


36-45 0 0 0 0 0 4 1 0 


26-35 0 0 0 0 0 0 0 3 


<25 0 0 0 0 0 0 0 0 


 
 
 
B5. PRIORITY. Please provide the baseline distribution of patient numbers for the 


subgroup for whom the treated eye and the untreated eye had the same BCVA at 
baseline. Please provide absolute patient numbers rather than percentages (see 
suggested layout below). 


 
These data are provided in Table 13 below. 


 
Table 13 BCVA distribution of patients for whom the treated and untreated eye had the 


same BCVA at baseline 


  


Treated eye BCVA and untreated eye BCVA 


86-
100 


76-85 66-75 56-65 46-55 36-45 26-35 <25 


Number 0 0 0 0 0 0 0 0 


 
No patients had the same BCVA at baseline in their treated and untreated eye. 


 
 
B6. PRIORITY. Please provide the patient numbers underlying the cells C63:U105 of the 


All Patients worksheet, and for each of these the number that were inferred from 
adjacent time points, the number that were LOCF and the number that were 
observed.  
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Ranibizumab 


 


0 to 3m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 0 0 4 0 0 0 0 0 


76-85 0 3 15 9 2 0 0 0 


66-75 0 0 5** 24** 5 3 4 0 


56-65 0 0 0 5* 8 5 3 0 


46-55 0 0 0 2 5* 5 0 0 


36-45 0 0 0 0 1 2* 2 0 


26-35 0 0 0 0 0 0 0 0 


0-25 0 0 0 0 0 0 0 0 


*Value includes one LOCF patient record 
**One value from inferred from adjacent time points (2006_00001 (VA 66) from screening visit, 702_00004 
(VA 61) from unscheduled visit one day after baseline) 


 


 
3m to 6m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 3 3 0 0 0 0 0 0 


76-85 1 21 8 1 1 0 0 0 


66-75 0 4 23 6 0 0 0 0 


56-65 0 0 6 12* 6 0 0 0 


46-55 0 0 0 1 8* 1 0 0 


36-45 0 1 0 2 0 1* 0 0 


26-35 0 0 0 0 0 1 2 0 


0-25 0 0 0 0 0 0 0 0 


*Value includes one LOCF patient record 


 
 
6m to 9m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 4* 0 0 0 0 0 0 0 


76-85 1 23 4 2* 0 0 0 0 


66-75 1 8 25 5 0 0 0 0 


56-65 0 1 4 14 1 0 0 0 


46-55 0 0 0 3 9* 2 0 0 


36-45 0 0 0 0 0 2* 1 0 


26-35 0 0 0 0 0 0 2 0 


0-25 0 0 0 0 0 0 0 0 


*Value includes one LOCF patient record 
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9m to 12m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 4* 4 0 0 0 0 0 0 


76-85 0 23 12 1 0 0 0 0 


66-75 0 3 26 5 1 0 0 0 


56-65 0 0 1 13 5* 0 0 0 


46-55 0 0 0 1 7 1* 0 0 


36-45 0 0 0 0 1 1 1 0 


26-35 0 0 0 0 0 1 1 0 


0-25 0 0 0 0 0 0 0 0 


*Value includes one LOCF patient record 


 
 
vPDT  


 
0 to 3m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 0 0 1 0 0 0 0 0 


76-85 0 0 2 1 0 0 0 0 


66-75 0 2 4 6 0 0 0 0 


56-65 0 0 3 5 5 2 0 0 


46-55 0 0 0 6 2 0 0 0 


36-45 0 0 0 1 1 7 2 0 


26-35 0 1 0 0 1 1 2 0 


0-25 0 0 0 0 0 0 0 1* 


*Value includes one LOCF patient record 


 
 
3m to 6m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 0 0 0 0 0 0 0 0 


76-85 0 0 3 1 0 0 0 0 


66-75 0 2 15 4 0 0 0 0 


56-65 0 0 8 17** 2 0 0 0 


46-55 0 0 1 3 15 1 0 0 


36-45 0 0 1 0 3 2* 0 0 


26-35 0 1 0 0 1 1 0 0 


0-25 0 0 0 0 0 1 0 0 


*Value includes one LOCF patient record 
**Value includes two LOCF patient records 
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6m to 9m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 0 0 0 0 0 0 0 0 


76-85 0 3 3 1 0 0 0 0 


66-75 0 1 13 4 1 0 0 0 


56-65 0 0 5 17** 7 1 0 0 


46-55 0 0 0 4 9 1 1 0 


36-45 0 0 0 1 2 4* 1 1 


26-35 0 0 0 0 0 0 1 0 


0-25 0 0 0 0 1 0 0 0 


*Value includes one LOCF patient record 
**Value includes three LOCF patient records 


 
 
9m to 12m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 0 0 0 0 0 0 0 0 


76-85 0 5 4 0 0 0 0 0 


66-75 0 2 14 8* 0 0 0 0 


56-65 0 0 1 16** 4 0 0 0 


46-55 0 0 0 5 7 3 0 0 


36-45 0 0 0 0 4 3* 1 0 


26-35 0 0 0 1 0 1 0 0 


0-25 0 0 0 0 0 2 0 1 


*Value includes one LOCF patient record 
**Value includes two LOCF patient records 
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B7. PRIORITY. Please provide the patient numbers for the corollary of the cells C85:K94 
of the All Patients worksheet for the vPDT arm of the VIP trial. 


 
vPDT (VIP) 


 
0 to 3m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 0 0 0 0 0 0 0 0 


76-85 0 0 2 1 0 0 0 0 


66-75 0 0 13 12 3 0 0 0 


56-65 0 1 7 17 0 0 0 0 


46-55 0 0 2 12 7 0 0 0 


36-45 0 0 0 2 3 0 0 0 


26-35 0 0 0 0 0 0 0 0 


0-25 0 0 0 0 0 0 0 0 


 
 
 
B8. Please provide the patient numbers that would underlie the corollary of cells 


C85:U105 of the All Patients worksheet for the control arm of the VIP trial. 
 
Sham (VIP) 


 
0 to 3m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 0 0 0 0 0 0 0 0 


76-85 0 1 3 0 0 0 0 0 


66-75 0 0 1 3 0 0 0 0 


56-65 0 1 2 4 2 0 0 0 


46-55 0 0 1 2 5 0 0 0 


36-45 0 0 0 5 5 0 0 0 


26-35 0 0 0 1 1 0 0 0 


0-25 0 0 0 0 1 0 0 0 
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3m to 6m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 0 0 0 0 0 0 0 0 


76-85 0 2 1 0 0 0 0 0 


66-75 0 0 3 4 0 0 0 0 


56-65 0 0 2 6 4 0 0 0 


46-55 0 0 0 4 6 0 0 0 


36-45 0 0 0 1 2 0 0 0 


26-35 0 0 1 0 2 0 0 0 


0-25 0 0 0 0 0 0 0 0 


 
 
6m to 9m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 0 0 0 0 0 0 0 0 


76-85 0 1 1 0 0 0 0 0 


66-75 0 2 1 3 0 1 0 0 


56-65 0 0 0 5 3 1 0 0 


46-55 0 0 0 1 2 1 0 0 


36-45 0 0 0 0 4 3 1 0 


26-35 0 0 0 1 0 4 1 1 


0-25 0 0 0 0 0 0 0 1 


 
 
9m to 12m Before 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 0-25 


A
ft


e
r 


86-100 0 0 0 0 0 0 0 0 


76-85 0 1 2 0 0 0 0 0 


66-75 0 0 3 2 0 0 0 0 


56-65 0 1 2 5 0 1 0 0 


46-55 0 0 0 1 2 2 0 0 


36-45 0 0 0 1 2 3 2 0 


26-35 0 0 0 0 0 2 5 0 


0-25 0 0 0 0 0 0 0 1 


 
 
 
 
B9. PRIORITY. Please provide the baseline distribution of patient numbers with bilateral 


involvement at baseline. Please provide absolute patient numbers rather than 
percentages (see suggested layout below). 
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These data are provided in Table 14 below. 


 
Table 14 BCVA distribution of patients with bilateral involvement at baseline 


  


Treated eye BCVA 


86-
100 


76-85 66-75 56-65 46-55 36-45 26-35 <25 


Bilateral 0 0 0 0 0 0 0 0 


 
In the Novartis phase III trial, data were not collected for those patients who had bilateral involvement. 


 
 
B10. Please provide the baseline mean values to which the NEI VFQ-25 changes of tables 


23, 24 and 25 relate to, in the same format as tables 23, 24 and 25. 
 
These data are provided in Table 15 below. 


 
Table 15 Baseline NEI VFQ-25 values for all treatment groups 


NEI VFQ-25 score Ranibizumab disease 
activity (N = 101) 


Ranibizumab disease 
stabilisation (N = 111) 


vPDT (N = 51) 


Composite 69.37 (17.78) 71.31 (17.45) 71.84 (17.89) 


General health 49.43 (23.05) 49.49 (21.53) 53.33 (24.77) 


General vision 52.36 (17.71) 54.69 (16.63) 59.56 (14.45) 


Ocular pain 84.27 (17.12) 77.81 (20.11) 80.28 (16.96) 


Near activities 61.89 (24.29) 66.96 (22.89) 65.37 (22.82) 


Mental health 59.43 (25.21) 60.20 (23.61) 63.89 (23.57) 


Dependency 78.28 (28.80) 80.44 (26.19) 83.89 (22.92) 


Distance activities 64.42 (24.18) 68.49 (22.64) 65.00 (23.00) 


Driving 47.06 (35.65) 64.07 (30.09) 60.21 (35.78) 


Social functioning 77.95 (23.84) 82.65 (22.32) 80.28 (22.85) 


Roles difficulties 63.34 (27.81) 61.61 (28.56) 61.11 (28.23) 


Colour vision 92.33 (15.33) 90.56 (15.45) 86.67 (18.92) 


Peripheral vision 71.91 (24.37) 73.72 (25.22) 77.27 (23.39) 


NEI VFQ-25, 25-item National Eye Institute Visual Functioning Questionnaire; vPDT, verteporfin 
photodynamic therapy 
All data are mean (SD) 
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B11. The QoL worksheet cell G10 permits the WSE utility function VFQ25 mapping (WSE) 
to be selected. Please provide details of the VFQ25 data feeding into each of the 8 
utilities, its standard deviations, the number of patients this relates to and the 
mapping function employed (Payakatchat 2009?). Please also provide the corollary 
of this VFQ25 data for the 8 health states of the BSE. 


 
VFQ-25 scores from the BRAVO and CRUISE trials for retinal vein occlusion (RVO) were converted 
to utility values using a mapping equation from the RESTORE trial. This exercise was undertaken by 
Novartis for the ranibizumab submission for RVO. The mapping exercise only predicted 25% of EQ-
5D utilities in RESTORE, which suggests that the mapping equation from the VFQ-25 was not 
sensitive enough to predict utilities. In the RVO studies, a significant number of patients were 
predicted to have a utility value of 1.0, suggesting a lack of sensitivity of the mapped utilities and a 
likely lower slope as a greater number of patients accumulate at value 1. The results of the mapping 
analysis are showing below in Figure 1. 


 
Figure 1 Mapping analysis of VFQ-25 utility scores from BRAVO and CRUISE in patients 


with RVO 


 
 
A standard linear regression was undertaken, and covariance between visual acuity in each eye was 
not accounted for. 
 
The mean utility value for each health state based on the worst-seeing eye (WSE) is shown in Table 
16. 


 
Table 16 Utility values for WSE according to BCVA 


 86-100 76-85 66-75 56-65 46-55 36-45 26-35 <25 


Mean - 0.91100 0.87591 0.84570 0.84571 0.83709 0.82947 0.83739 


S.D - 0.27168 0.08760 0.10077 0.09619 0.10232 0.10539 0.10577 


N 0 6 618 1230 953 602 479 202 
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A standard linear regression provided the equation for predicting utility values based on VA in the 
WSE: 


 
Y = 0.0008294x + 0.80440781 


 
The mean utility value for each health state based on the best-seeing eye (BSE) is shown in Table 17. 


 
Table 17 Utility values for BSE according to BCVA 


 86-100 76-85 66-75 56-65 46-55 36-45 26-35 <25 


Mean - - 0.79876 0.75904 0.72832 0.71164 0.69253 - 


S.D - - 0.13155 0.12708 0.11036 0.08564 0.06481 - 


N 0 0 54 95 35 34 6 0 


 
A standard linear regression provided the equation for predicting utility values based on VA in the 
BSE: 


 
Y = 0.00306776x + 0.57786753 


 
 
 
B12. PRIORITY. The NICE methods guide is  explicit about the preference for EQ-5D 


HRQoL data valued using the UK social tariff for the reference case, and Novartis 
has used EQ-5D HRQoL data valued using the UK social tariff for previous 
ranibizumab submissions to NICE. Please present the mean value, standard 
deviation of the sample and number of observations by arm at baseline, 1 month, 3 
months, 6 months, 9 months and 12 months, or by the schedule of the EQ-5D 
measurements if this differed (see suggested layout below). 


 
These data are reported in Table 18 below. 


 
Table 18 EQ-5D scores in patients treated with ranibizumab or vPDT 


  


EQ-5D data valued using UK social tariff 


Month 0 Month 3 Month 6 Month 7 Month 10 Month 12 


Ranibizumab Mean 0.81104 0.85582 0.82805 0.84800 0.77900 0.85539 
 SD 0.20814 0.15472 0.21342 - - 0.18593 
 N 118 118 118 1 1 118 


vPDT Mean 0.83248 0.83149 0.85532 - - 0.86196 
 SD 0.19608 0.19442 0.19902 - - 0.15653 
 N 52 53 53 - - 53 


 
 
B13. PRIORITY. Please also present the EQ-5D HRQoL data valued using the social tariff 


pooled across arms and time points in the following format. Note that this does not 
need to take into account whether the treated eye is or was the BSE or the WSE and 
relates solely to binocular vision states (see suggested layout below). 


 
These data are reported in Table 19 below.  
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Table 19 Distribution of EQ-5D data according to BCVA 


  


BSE BCVA 


86-100 76-85 66-75 56-65 46-55 36-45 26-35 <25 


W
S


E
 B


C
V


A
 


86-100 
µ 
SD 
n 


0.9873 
0.0510 


16 
       


76-85 
µ 
SD 
n 


0.9330 
0.1032 


30 


0.8853 
0.1780 


64 
      


66-75 
µ 
SD 
n 


0.9475 
0.0917 


22 


0.8856 
0.1554 


72 


0.8533 
0.1120 


35 
     


56-65 
µ 
SD 
n 


0.9158 
0.1371 


19 


0.8290 
0.1751 


51 


0.8408 
0.1402 


65 


0.7889 
0.2221 


22 
    


46-55 


µ 
SD 


n 


0.9320 
0.1038 


8 


0.8339 
0.2339 


31 


0.7828 
0.2026 


37 


0.6545 
0.2489 


15 


0.7500 
0.1699 


4 
   


36-45 
µ 
SD 
n 


0.6270 
0.4092 


7 


0.8717 
0.1703 


20 


0.8418 
0.1930 


32 


0.8142 
0.1903 


19 


0.7086 
0.2497 
16 


0.8438 
0.1547 


12 
  


26-35 
µ 
SD 
n 


1.000 
- 
1 


0.8082 
0.1434 


5 


0.8136 
0.1032 


14 


0.6617 
0.3391 


13 


0.7020 
0.2417 


9 


0.7925 
0.2934 


2 


0.9380 
0.1074 


3 
 


<25 


µ 
SD 


n 


0.5445 
0.2199 


2 


0.8875 
0.0912 


6 


0.8010 
0.1494 


5 


0.8214 
0.1540 


7 


0.5430 
0.3804 


3 


0.6900 
0.0606 


3 


0.673 
0.1078 


4 


- 
- 
0 


 


 
B14. Please provide more detail of the source and calculation of the all-cause mortality 


data in cells D12:D112 of the Mortality worksheet; e.g. gender averaging. 
 
The mortality data in the model is based on the interim life tables for England and Wales published by 
the Office of National Statistics (http://www.ons.gov.uk/ons/publications/re-reference-
tables.html?edition=tcm%3A77-274529). Rates were calculated using qx, the mortality rate between 
age x and x+1 (the probability that a person aged x exactly will die before reaching age x+1), and 
were equally averaged across genders (that is, a 50-50 split between the male and female rates. 
Rates are based on the 2007-2009 period; however more recent data has been published for the 
2009-2011 period. Mortality rates have fallen in the 2009-2011 period by a small amount for 96% of 
the age categories. Updating the mortality rates in the model has a very small impact on the results – 
the incremental cost increases, resulting in a larger net benefit of £11,461.23 (compared with 
£11,389.92). 
 
 



http://www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-274529

http://www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-274529
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B15. PRIORITY. Please outline the number of vPDT doses in months 0-3, 3-6, 6-9, 9-12, 
12-15, 15-18, 18-21 and 21-24 in the vPDT arm of the VIP trial; i.e. each quarter, 
coupled with the number of patients remaining in the vPDT arm of the VIP trial for 
these periods. 


 
The number of patients on study and receiving treatment at each visit are summarised in Table 20.   
 
Table 20 Patients on study and the number who received treatment at each visit in the VIP trial 


Visit Patients on study, n (%) Patients receiving treatment,  


n (%) 


 vPDT,  


N = 81 


Placebo,  


N = 39 


vPDT,  


N = 81 


Placebo,  


N = 39 


Month 0 81 (100.0) 39 (100.0) 81 (100.0) 39 (100.0) 


Month 3 81 (100.0) 39 (100.0) 74 (91.4) 31 (79.5) 


Month 6 79 (97.5) 38 (97.4) 64 (79.0) 29 (74.4) 


Month 9 79 (97.5) 37 (94.9) 56 (69.1) 25 (64.1) 


Month 12 79 (97.5) 37 (94.9) 46 (56.8) 20 (51.3) 


Month 15 78 (96.3) 37 (94.9) 41 (50.6) 13 (33.3) 


Month 18 78 (96.3) 36 (92.3) 30 (37.0  12 (30.8) 


Month 21 78 (96.3) 36 (92.3) 23 (28.4) 9 (23.1) 


Month 24 78 (96.3) 36 (92.3)   


 
B16. PRIORITY. Please submit the model validation report of the external expert health 
economist at Oxford University referred to on page 220. 
The report is attached. 


 
B17. PRIORITY. The reason for dividing (1 minus the monthly rate) by 3 in the equation 


Probability = 1 – exp( ln[1 – rate] / 3) to arrive at the quarterly probability is not 
understood by the ERG. At face value it also appears to result in counterintuitive 
values within table 51, such as the monthly rate for Yoshida being 0.8% but the 
quarterly rate being only 0.3%. This may be a misinterpretation of the underlying data 
on the part of the ERG, but it would seem more intuitive to multiply (1 minus the 
monthly rate) by 3. Some further explanation of this calculation, its data inputs, the 
intuition underlying it and its results would be much appreciated. 


 
The equations for converting rates to probabilities are taken from a paper Fleurence et al 2007.


16
 


However there appears to be an error converting the monthly rate to a three-monthly probability. The 
correct equation should be Probability = 1 – exp(– rate*3). This has a small impact on the results: the 
incremental number of QALYs with the amendment is 0.36 (instead of 0.43), the incremental cost is -
£3,806.68 (instead of -£2,750.73), and the resulting net benefit is £10,984.65 (instead of £11,389.92). 


 
B18. It appears that the annual costs of recurrence may not have been divided by 4 to give 


quarterly amounts. Please clarify if this requires amendment. 
 
The recurrence costs should not be divided by four – the rate of recurrence refers to the incidence 
rate, and the patients in this state represent the new cases of recurrence rather than the total number 
of patients (i.e. prevalence) who are having a recurrence during that cycle. 
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B19. The adverse event costs appear to be limited to the first year. Is this correct, and if so 


what is the justification for this? Recurrence also appears to not include adverse 
event costs. Is this correct, and if so what is the justification for this? 


 
The rates of adverse events were taken from the clinical study report, and apply to the entire trial 
period. Thus when the rates are applied to the relevant population, the patients experiencing an 
adverse event are the total number of patients who will experience an adverse event over the 
treatment period. 


 
Adverse events are not considered when a patient experiences a recurrence. Recurrence applies to a 
small number of patients (with an annual rate of 6%, around 15 patients per cycle experience a 
recurrence). Applying the adverse event rates to these patients will have a negligible impact on the 
costs as very few patients will be affected. 


 
 
B20. The calculation of QALYs appears to mix patient numbers that have half cycle 


correction applied to them with patient numbers which have not had half cycle 
correction applied to them, and also to possibly confuse cycles. For instance, cell 
D12 of the Tx_QALYs worksheet relies upon cell D11 and cell BM11 of the 
Calculations worksheet. Cell D11 of the Calculations worksheet appears to have half 
cycle correction while cell BM11 of the Calculations worksheet appears not to have 
half cycle correction. Cell D12 of the Tx_QALYs worksheet also relates to the 2nd 
cycle of the model while cell BM11 of the Calculations worksheet relates to the 1st 
cycle of the model. Are these errors, and if they are what is the effect of them upon 
results? 


 
The calculation of QALYs does mix patient numbers that have half cycle correction applied to them 
with patient numbers which have not had half cycle correction applied to them. If this error is 
corrected by applying half-cycle correction to the number of patients with the study eye as the best-
seeing eye (cells BM:BT on the Calculations worksheet), the impact on the results is minimal – there 
is no impact on the total incremental cost, and the total incremental QALYs is 0.4322 (compared with 
0.4320). Net benefit is increased from £11,389.92 in the analysis with the error to £11,393.86. 


 
In the Calculations worksheet, cells D11:K11 have had half-cycle correction applied to them, and 
these cells refer to the mid-cycle estimate of the number of patients between Month 0 and Month 3, 
(cells D12:K12 refer to the patients between month 3 and Month 6).  


 
Cells D12:K12 of the Tx_QALYs worksheet refer to the costs borne in the first three months of the 
model, and so the mid-cycle estimate of patients between Month 0 and Month 3 is applied, rather than 
the patients between Month 3 and Month 6. 


 
 
B21. The assumed 15% rate of bilateral involvement appears to only impact the first two 


years of the model. Is it assumed that there is no further development of bilateral 
involvement subsequent to baseline? 


 
Bilateral involvement is only considered during the initial treatment period (two years). No further 
development of bilateral involvement is assumed subsequent to baseline.  
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The baseline 15% value refers to the prevalence of bilateral disease and represents the level of 
bilateral disease in the population for a given time period. There is an absence of evidence for the 
number of patients who develop bilateral disease over the time-frames considered in the analysis (i.e. 
the incidence rate). Without knowing how to apply this incidence rate, the application of this in 
addition to the baseline rate over the model’s 40-year time-horizon would lead to high levels of 
bilateral disease which would not be supported by any evidence.  
 
 
B22. PRIORITY. Page 315: The submission provides an estimate of the cost effectiveness 


of ranibizumab relative to bevacizumab of £21,922 per QALY. Please tabulate the 
assumptions and data inputs underlying this estimate, including the transition 
probability matrices or the data underlying them. Please also clarify the status of this 
estimate. 


 
As per Section 2.7, it is clearly stated that bevacizumab has not been considered as a comparator to 
ranibizumab in this single technology appraisal. The use of unlicensed bevacizumab is not considered 
as established practice across the NHS, according to clinical experts at NICE scoping meetings for 
technology appraisals in this indication. Furthermore, given the absence of approval for bevacizumab, 
it cannot be considered best practice. 
 
The use of intravitreal bevacizumab represents the use of a product that does not have regulatory 
approval for any ocular indications, is not presented in a licensed formulation for administration in the 
eye and does not have approval for compounding into smaller doses for ocular use. Potential 
systemic and ocular safety signals for bevacizumab mean that it is inappropriate to include this 
intervention in an appraisal before safety and quality have been assessed by the regulatory 
authorities.


17-19
 The implications of these safety signals are a need for a large pharmacovigilance 


programme, as identified by stakeholders during the exploratory work by NICE regarding the 
feasibility of an appraisal of bevacizumab for eye conditions.


20
 There are also liability consequences 


of unlicensed use. The uncertain costs of these activities cannot be incorporated adequately into an 
economic analysis using the existing NICE guidance for technology appraisal.  Finally, General 
Medical Council (GMC) guidance is clear that use of an unlincensed medicine might be reasonable 
when there is no licensed alternative available; however the situation will be entirely different the 
moment the new medicine receives its marketing authorisation and is available to the NHS. GMC 
prescribing advice would then support use of the licensed medicine and the use of the unlicensed 
medicine only in exceptional circumstances where that would serve an individual patient’s need. 
Therefore inclusion of unlicensed bevacizumab as a comparator to ranibizumab in this submission is 
considered inappropriate and implausible. 
 
Furthermore, there is a lack of reliable and robust efficacy and safety data for bevacizumab in the 
treatment of CNV secondary to PM as there are only two small head to head trials comparing 
ranibizumab and bevacizumab,


21,22
 which have considerable methodological weaknesses. Gharbiya 


2010
21


 is unclear with respect to how randomisation and allocation concealment were performed. It is 
also unclear whether patients were similar at baseline in terms of prognostic factors and whether the 
treating investigator(s) and outcomes assessors were blinded to treatment. Finally, it is not reported if 
an intention-to-treat approach was used for the analyses. The lack of rigour associated with this study 
was further ratified by the critical appraisal within the bevacizumab in eye conditions NICE DSU report 
by Poku et al 2013.


23
 The second trial, by Iacono 2012,


22
 is an explorative study and was not 


designed to produce comparative results. Multiple testing was not accounted for even though there 
are three defined primary variables and further comparisons between and within groups. The 
analyses are reported as intent-to-treat but elsewhere the manuscript stated that the analyses 
excluded “patients who did not complete all visits.” Therefore the analyses are inconsistent with the 
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standard intent-to-treat approach. Finally, there are inconsistencies in the reporting of the results as 
well as limited safety data presented. 
 


 


Section C: Textual clarifications and additional points 


 


C1. Table 20, page 82: Please indicate whether the change in BCVA from baseline 


compared to vPDT is statistically significant (line 2 of the table).  
 
The difference in mean average change from baseline (primary endpoint) and the mean change from 
baseline for both ranibizumab groups was statistically compared with vPDT at 3 months and 
compared with vPDT/ranibizumab at 6 and 12 months as summarised in 







 


 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name.Error! Unknown 


document property name.Error! 


Unknown document property 


name.Error! Unknown document 


property name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


 


36 


 


Table 21. 
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Table 21 Summary of mean average change from baseline (primary endpoint) and the mean change from baseline in the Novartis phase III 
trial. 


Time
a
 Months 0−3 Months 0−6 Months 0−12 


 Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizumab/ 
vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizumab/ 
vPDT, 


N = 55 


Primary 
endpoint: 
Mean 
average 
change in 
BCVA 
(letters) from 
baseline, 
mean (SD) 


10.6 (7.26)*** 10.5 (8.16)*** 2.2 
(9.47) 


11.7 (8.24)*** 11.9 (8.81)*** 4.2 (9.26) 12.5 (8.83)*** 12.8 (9.48)*** 6.4 (9.55) 


Change in 
BCVA 
(letters) from 
baseline, 
mean (SD) 


12.5 (8.81)*** 12.1 
(10.18)*** 


1.4 
(12.21) 


12.7 (11.01)** 13.7 
(10.16)*** 


7.9 (10.37) 14.4 (10.20)** 13.8 (11.42)* 9.3 (11.33) 


a
The mean average change in BCVA is the average change from months 0–3, 0–6 and 0–12 compared with baseline. For all other parameters, the changes 


and values reported are at month 3, 6 or 12 compared with baseline. 
*p < 0.05, **p < 0.005; ***p < 0.0001 vs baseline 
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C2. Table 20, page 82: Please indicate whether the change in CRT from baseline compared to vPDT is statistically significant. 
The difference in change from baseline in CRT for both ranibizumab groups was statistically significant compared with the vPDT at 3 months but not 
compared to vPDT/ranibizumab at 6 and 12 months as summarised in Table 22. 


 
 
Table 22 Summary of change from baseline in CRT in the Novartis phase III trial  


Change from 
baseline 


Month 3 Month 6 Month 12 


 Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizumab/ 
vPDT, 


N = 55 


Ranibizumab 
disease 
activity, 
N = 116 


Ranibizumab 
disease 
stabilisation, 
N = 105 


Ranibizumab/ 
vPDT, 


N = 55 


Change from 
baseline in 
CRT (μm), 
mean (SD) 


-77.6 
(102.25)*** 


-61.0 
(67.46)*** 


-12.0 
(65.84) 


-74.8 (97.05) -66.1 (73.63) -51.5 (79.98) -71.3 
(100.91) 


-66.6 (82.63) -60.8 (80.04) 


*p < 0.05, **p < 0.005; ***p < 0.0001 vs baseline 


 
 







 


 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name. 


Error! Unknown document 


property name.Error! Unknown 


document property name.Error! 


Unknown document property 


name.Error! Unknown document 


property name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property 


name.Error! Unknown 


document property name. 


Error! Unknown document 


property name.Error! Unknown 


document property 


 


39 


 


C3.  What data has been redacted from Figure 10, page 317 of the submission, and what 
were the reasons for the redaction? 


 
The version of figure 10 included on page 317 of the submission is a redacted version of that included 
on page 85 of the submission. The 12 month data are redacted because they are AIC. 
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