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A. Service Specifications

	Service Specification No.
	

	Service
	Service for the treatment of macular degeneration associated with choroidal neovascularization using intravitreal injection therapy

	Commissioner Lead
	

	Provider Lead
	

	Period
	

	Date of Review
	


	1.
Population Needs

	NICE Technology Appraisals (TA) for the use of intravitreally injected medication have had a significant impact on the treatment of macular disease associated with the development of choroidal neovascularisation (CNV). These conditions are Wet Age-related Macular Degeneration (WAMD) and Myopic Degeneration with CNV (Myopia CNV). Not only have these previously untreatable or poorly responsive disease states now become amenable to treatment but they also now require lifelong monitoring.
NICE have approved the use of both Ranibizumab and Aflibercept for treating WAMD and Ranibizumab for treating Myopia CNV.

The relevant NICE TAs are as follows: 

 

WAMD

Myopia CNV

AFLIBERCEPT (Eylea®)

TA294

(Jul-13)

Not currently on NICE workplan

RANIBIZUMAB (Lucentis®)

TA155

(Aug-08)

TA298

(Nov-13)

Currently all treatment and monitoring of these 2 macular conditions is delivered by acute services, however it has been demonstrated that there is now potential to safely repatriate these patients back to receive treatment and monitoring in primary/community care through appropriate commissioning. This will allow already overburdened acute services to concentrate on treating the other more complex indications for intravitreal therapy such as macular oedema due to diabetes or retinal vein occlusion as well providing a more cost-effective service closer to home for patients.

	2.
Outcomes

	2.1
NHS Outcomes Framework Domains & Indicators
Domain 1

Preventing people from dying prematurely

Domain 2

Enhancing quality of life for people with long-term conditions

X
Domain 3

Helping people to recover from episodes of ill-health or following injury

Domain 4

Ensuring people have a positive experience of care

X
Domain 5

Treating and caring for people in safe environment and protecting them from avoidable harm

2.2
Local defined outcomes

· Improved access and choice - patients would not need to attend acute hospital sites - given that these patients are already likely to have a degree of visual impairment and rely on others to help them attend appointments, the commissioning of new providers would ensure that wherever possible a local service was available.

· Capacity in acute sites could be made available for other patients requiring more complex treatment, ensuring that patients with these 2 macular disease states are seen in a timely fashion and impact on their vision is minimised
· Equity of services across the localities which enhances patient experience and reduces wait times



	3.
Scope

	3.1
Aims and objectives of service

To provide a Consultant Ophthalmologist led service for the diagnosis, treatment and monitoring of WAMD and Myopia CNV.

It should be delivered at sites distributed throughout East Kent in locations convenient for patients and utilizing the skill set of local Ophthalmologists, Optometrists, General Practitioners with a Special Interest,(GPwSI) Nurses, Eye Care Liaison Officer (ECLO) and Ophthalmic Technicians.

The service must comply with relevant National Institute for Health and Care Excellence (NICE) and Royal College of Ophthalmology (RCO) Guidelines. As new drugs become available the service can utilize these following NICE guidance or Commissioner directive.
Current Pathway

At present, all patients experiencing symptoms or signs of either of these macular conditions are required to attend an acute service site for assessment and initiation of a loading dose of 3 intravitreal injections each one month apart. Subsequently every 4-5 weeks they must re-attend for monitoring and decision as to whether they require further injections. If an injection is deemed necessary they must attend the acute site for this – if not they continue to re-attend the acute site every 4-5 weeks for further monitoring indefinitely.

3.2
Service description/care pathway

The new pathway is expected to follow a community-based two-tier system, with providers designated as Tier 1 or 2 dependent level of involvement in the pathway.

The role of each Tier is as follows:

Tier 1           New Patients - Patient assessment and treatment initiation

Tier 2           Follow-up Patients - Monitoring and treatment continuation 
Providers will provide Tier 1 or Tier 2 only or both.

New Patients - patient assessment and treatment initiation (Tier 1)
New referrals of any patient suspected of having WAMD, CNV/Myopia that require intravitreal injection therapy need to be assessed by a Tier 1 provider. Referrals must be made via email/telephone/fax from optometrists, GPs or other eye service providers and must comply with Kent & Medway Referral Guidelines for patients with Wet AMD 2015 (Appendix H)

The referrals must include demographics, history and visual acuity. 

The initial assessment must occur at a Tier 1 site with assessment by a Retinal Specialist Ophthalmologist and include a thorough history, examination, fundoscopy and Spectral Domain optical coherence tomography (SD-OCT). If it is found that a patient has a condition suitable for intravitreal injection therapy then a fundus flouroscein angiogram and fundus autofluorescence (FAF) must be performed (unless medically contraindicated).

Further, the provider must have the ability to perform indocyanine green angiography (ICGA) on any patient suspected of having Retinal Angiomatous Proliferation (RAP), Idiopathic Polypoidal Choroidal Vasculopathy (IPCV), or any injectable disease mimicking process (eg Central Serous Chorioretinopathy) (CSCR).

The service provider must have the ability to diagnose and/or treat those patients who require additional therapies (eg laser/PDT).

The service provider must also have the ability to recognise those patients who develop significant ophthalmic co-pathologies and be able to arrange swift referral to the appropriate service for these conditions. 

At this stage, if appropriate, loading dose injection therapy will be initiated. 

Following the loading injections (series of 3 injections each one month apart) the patient must be given a choice of location/provider for subsequent treatment and monitoring of their condition. This must also occur at regular intervals throughout the patient’s ongoing treatment and monitoring and will constitute part of the KPIs for Tier 1 providers.

Providers must make an ECLO available to patients at the point of care

Follow-up patients - Monitoring and Treatment Continuation  (Tier 2)
Monitoring and subsequent injections can occur at a Tier 1 or 2 site depending on the choice made by the patient and whether or not a provider is able to fulfill treatment continuation and monitoring within NICE guidelines.

This will allow patients to choose a location for their treatment that will be more convenient to them and enable a shift of patients between sites. 
Monitoring visits must include history, visual acuity, fundoscopy, SD-OCT and should be overseen by an ophthalmologist.

Treatment continuation injections will be performed by an Ophthalmologist or a suitably trained clinical staff member if overseen by an Ophthalmologist ( as per Royal College Guidelines – see Appendix B)
Providers must make an ECLO available to patients at the point of care

Both Tier 1 and Tier 2 services are to be a one stop clinic process

Pathway Flowchart as described by Royal College of Ophthalmologists and the local WAMD service detailed in this specification
RCOphth AMD guidelines flowchart September 2013-SCI-319 - Appendix G
Local pathway flowchart – Appendix G
Communication Protocols

New Patients must be given briefing information by way of written literature or leaflet prior to their first appointment.

This must include reference to the possibility of needing an injection in the eye on the day of their appointment and therefore it is advised they are accompanied by a family member/carer/responsible adult
Training Staff:
Appropriate training and supervision required by all staff members is the responsibility of the provider and will cover all necessary competencies and competency sign off.

IT Requirements

It is important and a requirement that providers use a form of electronic patient record which allows regular audit and monitoring of its outcomes and the efficient transfer of patient data to other providers when referral is deemed clinically necessary or by patient choice
Image Quality:

The provider will ensure that image quality is of a standard that can be interpreted by other clinicians in the event of onward referral.

Any poor quality images received as part of a referral that would make a repeat scan necessary, must be reported to the commissioner

3.3
Population covered

Catchment population of East Kent (currently circa 750,000) Patients registered with a GP from the East Kent CCG’s, Ashford, Canterbury & Coastal, South Kent Coast and Thanet
Indicative activity may be in the region of:

Wet AMD and Myopic CNV
60 new referrals per month – 30 patients requiring injection per month

3.4 Any acceptance and exclusion criteria and thresholds
 

AMD 
TA 155 for Ranibizumab -  Appendix D
TA294 for Aflibercept – Appendix E

TA 298 Ranibizumab – Appendix F
3.5
Interdependence with other services/providers

The service provider must be able to facilitate referral to other appropriate services when clinically indicated (eg referral to Hospital Eye Service and Kent Association for the Blind) as well as provide correct feedback (eg Kent and Medway Diabetic Eye Screening Program and patient General Practitioner). The service provider must utilize an Eye Care Liaison Officer (ECLO) at each clinic
.

	4.
Applicable Service Standards

	4.1
Applicable national standards (eg NICE)

AMD 

TA 155 for Ranibizumab -  Appendix D
TA294 for Aflibercept – Appendix E

TA 298 Ranibizumab – Appendix F
4.2
Applicable standards set out in Guidance and/or issued by a competent body (eg Royal Colleges) 

RC Ophth–2009–SCI-2012 Guidelines for Intravitreal Injections Procedures
Appendix A 
RC Ophth  Statement on intra-ocular injections by non-medical health care professionals (HCPs)  - Appendix B
4.3
Applicable local standards

Protocols agreed by commissioning CCG’s and notified to providers

Please note that should the provider feel this is appropriate:

‘Stable’ Follow-up 
Stable patients are defined as patients who have undergone treatment for at least 12 months and have not required an injection for at least 6 months. 

Their monitoring should include history, visual acuity, SD-OCT and fundoscopy.

These patients must remain under the supervising care of a Tier 1 or 2 provider however their monitoring may be performed by an Optometrist or GPwSI with virtual oversight by an Tier 1 or 2 provider Ophthalmologist. Clinical Governance will remain the responsibility of the provider.
(Appendix C)


	5.
Applicable quality requirements and CQUIN goals

	5.1 Applicable Quality Requirements (See Schedule 4 Parts [A-D])

N/A
5.2 Applicable CQUIN goals (See Schedule 4 Part [E])

N/A

	6.
Location of Provider Premises

	The Provider’s Premises are located at:



	7.
Individual Service User Placement

	


B. (D)     Essential Services

	Adherence to:
RC Ophth–2009–SCI-2012 Guidelines for Intravitreal Injections Procedures (Appendix A)

The Royal College of Ophthalmologists College Statement on intra-ocular injections by non-medical health care professionals (HCPs) (Appendix B) 2013/PROF/221 1 




C. (F)      Clinical Networks 

	Insert text locally or state Not Applicable

Local Eye Health Network (LEHN)
Royal College Ophthalmologists



Appendix  A

The Royal College of Ophthalmologists Guidelines for Intravitreal Injections Procedure 2009

The purpose of these guidelines is to ensure that any substance introduced

into the eye is sterile, and remains sterile when it enters the vitreous cavity.

The substance must be sterile, and the loading needle, as well as the injection

needle must be sterile. No part of the injection needle (including the tip or

shaft that is introduced into the eye) shall come into contact with anything else

or structure before introduction into the eye. The document is designed to be

concise for easy reference. Related guidelines are available on the College

website (www.rcophth.ac.uk/publications/guidelines).

1. Appropriate diagnosis must be reached and a treatment plan made.

• Patients should always have a visual acuity measurement (preferably

Log MAR) and clinical evaluation for each visit, in order to identify

complications from previous injections and review the appropriateness of

the subsequent treatment recommended.

2. Intravitreal (IVT) injections should be provided by an ophthalmic surgeon

experienced with this procedure and with the management of IVT related

complications or by a trainee under supervision of such an ophthalmologist.

.

3.1. Explain the procedure and reassure the patient.

Include:

• The importance of treatment

• The treatment options

• Why the IVT procedure is appropriate for the patient

• What the treatment involves/what to expect/what the risks are 1,2

• The importance of probable repeated injections, and the frequency at which

these will be required, and for how long

• Obtain signed consent from patient prior to first procedure; this will normally

suffice for the course of treatment when the drug is licensed for IVT. However,

it is recommended that local hospital treatment policies are consulted. This is

insufficient, however, when the drug is not licensed for intravitreal usage e.g.

Triamcinolone which has no long term efficacy and safety information

available.

3.2. Clinical Setting of care

Procedure may be carried out in theatre or a dedicated room in outpatients.3

• For outpatient delivery, an enclosed, dedicated clean room (as defined by

the local Infection Control Team) which only deals with clean (non-infected)

cases, and is free from interruptions

• Room must have good illumination and washable floor4 (as confirmed by

local Health & Safety regulations); facilities for indirect ophthalmoscopy are

advantageous but not mandatory

• Ceiling of room should be non-particulate in nature (i.e. no dust or debris

should be able to fall on to operative field during procedure)4

• Resuscitation facilities available nearby

• Surgeon’s hands should undergo a surgical disinfection and sterile gloves

worn.5

• Masks may be worn as the surgeon’s face is quite proximal to the operating

field but are not mandatory.

 Adequate nursing support is vital to both help with the injection

procedure and to provide patient support

3.3. Minimum requirements

• Application of single use mydriatic to achieve adequate pupillary dilation

(dilatation is preferred for adequate visualisation before and/or after the

injection is given, unless otherwise contraindicated) 5

• Equipment : sterile eyelid speculum, surgical gloves, sterile toothed

microforceps, sterile cotton buds, sterile ophthalmic drape (sufficient to cover

lid margin and eyelashes), sterile mm gauge (callipers or rule), povidone

solution/ iodine wash and syringe and 1% lignocaine (without adrenaline) if 27

gauge or wider bore needle is to be used. Small bore injection needles are

preferable eg 30 gauge for non-colloidal clear solutions and 27 gauge for

particulate preparations eg triamcinolone. Special needles may be provided

specifically for particular products. The injection needle length should be 12 to

15mm (½ to 5/8 inch).5

• Adequate sterilisation may be achieved with Povidone 5% eye drops applied

into the conjunctival sac at least 3 minutes pre-injection.5-7 Povidone eye drops

should be applied prior to eyelid cleaning to allow enough time for its effect

without introducing unnecessary delays.

4. Preparation and administration of IVT treatment

• Measure the patient’s intraocular pressure (IOP) prior to injection (this

measurement does not have to be immediately before the injection)

• Check pupillary dilation

• A biomicroscopic examination may be undertaken prior to injection (optional

as indicated)

• Apply single use topical anaesthetic to the eye

• Use a surgical hand disinfection technique and wear sterile gloves

• Instill 5% povidone iodide on to the ocular surface and allow adequate time

(3 minutes) prior to injection5,6 If allergic to iodine then alternatives such as

chlorhexidine should be used.

• Clean periocular skin and eyelid margins and eye lashes, with 5-10%

povidone iodine5,8

Dry the skin and apply the drape8

• Insert eyelid speculum, ensuring that it is well positioned underneath the

eyelids to direct the eyelashes away from the field 5,8

• Supplemental subconjunctival anaesthetic (1ml of 1% Lignocaine [without

adrenaline]) in the area of planned IVT may be considered if using a 27 gauge

or wider bore needle.5,8 In a severely inflamed eye a full subtenon’s

anaesthetic may be necessary

• Instruct the patient to direct gaze away from the site of injection

• Mark the scleral injection site using the mm gauge (the entry site of the

needle should be 3.0-3.5 mm from the limbus in aphakic/pseudophakic

patients, and 3.5-4.0 mm in phakic patients). Avoid the horizontal meridians of

the globe; although the infero-temporal quadrant is often used, any quadrant

can be used and may be changed in rotation.

• Opening of needle/syringe pouch should be done immediately prior to the injection.

• If the medication is pre-loaded, carefully remove the protective cap from the

pre-prepared syringe without twisting or turning and eject the air bubble at the

top of the syringe. Take care not to expel any medication. Do not draw back

the plunger.

• If not pre-loaded then the medication should be prepared aseptically

immediately before single usage; withdrawal is according to manufacturer's

instructions. Excess medication in the syringe should be expelled through the

injection needle. (This ensures that the injection needle hub is fully primed

with no air therein).

• The conjunctiva may be displaced anteriorly using either forceps or cottontipped

applicator so that no direct route between vitreous and ocular surface

remains.

• Using forceps to steady the eye (if necessary), the needle is inserted

perpendicular through sclera with the tip aimed towards the centre of the

globe (to avoid any contact with the posterior lens). For wide bore injections a

stepped entry into the pars plana may be recommended in order to avoid

leakage.

• Inject appropriate volume (maximum 0.1 ml) of therapeutic agent slowly and

carefully. Direct visualisation with indirect ophthalmoscopy is not mandatory.

Be careful to avoid contact between needle shaft and lid margin

• Remove needle carefully. A sterile cotton-tipped applicator may be used to

prevent reflux and to steady the eye. Discard syringe and needle

appropriately.

• Apply 1-2 drops of single use antibiotic into treated eye. Alternatively, open

bottle of multidose antibiotic drops, apply 1-2 drops to the eye aseptically, and

give the same bottle for patient to take home. It should be noted that for

ranibizumab, the current abbreviated UK prescribing information states that

the patient should be instructed to self-administer antimicrobial drops four

times daily for 3 days before and following each injection. However, such

preoperative drops are considered unnecessary in this guidance.

• Excess iodine may be irrigated away at end of procedure

• Check that the patient is able to see objects immediately after injection to

ensure that the retinal artery is perfused.5

• If bilateral injections are planned at the same session, each eye should be

prepared separately. A different set of instruments must be used for each eye.

Similarly, a separate vial of medication is advised for each eye.

 If intravitreal injections are given alongside other procedures, including

cataract surgery, extra care needs to be taken to ensure that the

correct medication is given intravitreally. This would avoid unnecessary

retinal toxicity.

5. Post-injection management

• IOP measurement post-injection is not mandatory. While small volume

injections (0.05ml) are unlikely to cause IOP rise, it should be considered in

patients with ocular hypertension or glaucoma, injection volumes greater than

0.05ml and in all cases where patients are symptomatic for pain or reduced

vision immediately following injection.5

• Should a high intraocular pressure resulting in non-perfusion of the central

retinal artery occur, indicated by no perception of light (NPL) in the treated

eye, an anterior chamber paracentesis is indicated. Such decompression

needs to be achieved within 3-5 minutes. 5 Particular care needs to be taken if

the patient is phakic.

• If sitting up when NPL is detected, lying the patient horizontal immediately

can help maintain retinal artery perfusion.

• It is not necessary to check injection wound site at slit lamp for the rare

occurrence of vitreous wick

• Discharge: advise patient to administer antibiotic drops qds for a minimum of

3 days postinjection8

• A 24 hour Emergency contact details should be provided to patient upon

discharge.

• Patients should be instructed to report any symptoms regarding eye pain or

discomfort, increased redness of the eye, or additional blurring of vision

(which may indicate endophthalmitis) to the eye department without delay.5-8

This is particularly important in the 2 weeks following injection. Patients

should be informed that some blurring of vision is common immediately postinjection;

this is often described as 'seeing spots floating in the eye'. The

floaters usually resolve after a few days to a week.
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 The Royal College of Ophthalmologists College Statement on intra-ocular injections by non-medical health care professionals (HCPs) 

This statement refers only to injections of anti –Vascular Endothelial Growth Factor (anti-VEGF) medicines administered intra-ocularly directly through the conjunctiva and sclera using a sharp needle. 

This statement is the current College position and supersedes older statements on intraocular injections in the ARMD Guidelines for Management (2009) and Maximising Capacity in AMD Services (2009). These documents will be updated in due course. 
Background 
Anti-VEGF agents are given for a variety of previously untreatable eye conditions and the indications for their use are increasing. Their use in Age Related Macular Degeneration (ARMD) and in some diabetics with macular oedema is approved by NICE. Most patients require multiple injections. This has resulted in many eye departments administering thousands of injections per annum. To cope with this massive increase in workload, Trusts have appointed more medical retina specialists. The College has published two guidelines an ARMD including one that suggests strategies for streamlining services (ARMD Guidelines for Management, and Maximising Capacity in AMD Services). 

As a treatment evolves from being at the “cutting edge” of practice to the mainstream of practice, it becomes an increasing challenge to ensure that it can be made available in a timely fashion to all those who need it, and the process of meeting this challenge often includes the training of non-medical personnel to undertake tasks that have previously only been undertaken by doctors. There are precedents for this in many areas of health care. This document outlines the College views on whether intravitreal injections of anti-VEGF agents should be given by appropriately trained HCPs. 

College Guidance 
The College appreciates that, for many patients, the administration of anti-VEGF agents by intra-ocular injection is far from trivial. The condition for which it is given is extremely worrying as the eyesight is under threat. The procedure itself, though almost painless and short, can be emotive. The College view is that, where circumstances and facilities allow, the injection should be given by a specialist doctor trained in the procedure. 

However, the College is aware of the enormous pressure that eye departments are under to deliver this treatment to thousands of new and follow-up patients. The College is also aware that non-medical HCPs are already being used in some parts of the UK to administer intra-ocular injections of anti VEGF agents and that this has been shown in those areas, by those persons, to be safe. The College therefore considers that it is reasonable for non-medical HCPs to administer anti-VEGF agents so long as the following stipulations are met: 

• The patient remains under the care of a named consultant ophthalmic surgeon at all times 

• The HCP is fully trained in the rationale for the treatment, its effects, and possible complications both intra operative and post-operative. 

• The HCP is fully trained in the technique of injection by an ophthalmic specialist doctor. 

• The HCP giving the injection has immediate access to advice from an ophthalmic specialist doctor at all times whilst giving injections and that an ophthalmic specialist doctor is immediately available to manage any complications. 

• There is a continuous audit of the injection service provided by HCPs). There should also be regular patient feedback. Further training must be available to the HCP if required. 

• The hospital Trust management is fully aware of, and supports the initiative, and all personnel are covered by appropriate indemnity.
• Consent. GMC Guidance must be followed. This, including guidance on delegation of consent, and can be found at

http://www.gmc-uk.org/guidance/ethical_guidance/consent_guidance_index.asp
 (accessed 13 March 2013)

• The training of ophthalmic doctors in the giving of intra-ocular injections is essential. It must not be compromised by the injection service provided by HCPs.

Mr Graham Kirkby FRCOphth

Vice President

Chairman of the Professional Standards Committee

April 2013
2013/PROF/221 3 (accessed 13 March 2013)
Appendix C
FOR INFORMATION ONLY:

Please note that should the provider feel this is appropriate:

‘Stable’ Follow-up 
Stable patients are defined as patients who have undergone treatment for at least 12 months and have not required an injection for at least 6 months. 

Their monitoring should include history, visual acuity, SD-OCT and fundoscopy.

These patients must remain under the supervising care of a Tier 1 or 2 provider however their monitoring may be performed by an Optometrist or GPwSI with virtual oversight by an Tier 1 or 2 provider Ophthalmologist. Clinical Governance will remain the responsibility of the provider

Appendix D

NICE TA 155 : Ranibizumab and pegaptanib for the treatment of age-related macular

degeneration

[image: image1.emf]NICE TA 155  Ranibizumab and pegaptanib for the treatment of agerelated macular degeneration pdf.pdf


Appendix E

NICE TA 294 : Aflibercept solution for injection for treating wet age-related macular degeneration

[image: image2.emf]NICE TA 294  Aflibercept for injections for WAMD.pdf


Appendix F

NICE TA 298 : Ranibizumab for treating choroidal neovascularisation associated with

pathological myopia


[image: image3.emf]NICE TA 298  Ranibizumab for Choroidal Neovascularisation associated with pathological myopia.pdf


Appendix G 
RCOphth AMD Guidelines 2013 - Management algorithm for age-related macular degeneration 

[image: image4.emf]RCOphth AMD  guidelines flowchart September 2013-SCI-319.pdf


East Kent Community WAMD Service


[image: image5.emf]Patient pathway  flowchart.pptx


Appendix H
Kent and Medway Referral Guidelines for patients with Wet AMD 2015

[image: image6.emf]Kent and Medway  Referral guidelines for patients with Wet AMD Jan15.docx
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NICE has accredited the process used by the Centre for Health Technology Evaluation at NICE to
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1 Guidance


1.1 Aflibercept solution for injection is recommended as an option for treating wet
age-related macular degeneration only if:


it is used in accordance with the recommendations for ranibizumab in NICE
technology appraisal guidance 155 (re-issued in May 2012) and


the manufacturer provides aflibercept solution for injection with the discount agreed
in the patient access scheme.


1.2 People currently receiving aflibercept solution for injection whose disease does
not meet the criteria in 1.1 should be able to continue treatment until they and
their clinician consider it appropriate to stop.


Aflibercept solution for injection for treating wet age-related
macular degeneration


NICE technology appraisal
guidance 294


© NICE 2013. All rights reserved. Last modified July 2013 Page 3 of 49



http://guidance.nice.org.uk/ta155
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2 The technology


2.1 Aflibercept solution for injection (Eylea, Bayer Pharma) is a soluble vascular
endothelial growth factor (VEGF) receptor fusion protein which binds to all
forms of VEGF-A, VEGF-B, and the placental growth factor. Aflibercept
solution for injection prevents these factors from stimulating the growth of the
fragile and permeable new blood vessels associated with wet age-related
macular degeneration. Aflibercept solution for injection has a UK marketing
authorisation 'for adults for the treatment of neovascular (wet) age-related
macular degeneration (AMD)'.


2.2 The summary of product characteristics states that the recommended dose for
aflibercept is 2 mg and that treatment should be given monthly for
3 consecutive doses, followed by 1 injection every 2 months. Each
100-microlitre vial contains 4 mg of aflibercept. Aflibercept solution for injection
must only be administered by a qualified doctor experienced in administering
intravitreal injections. The summary of product characteristics also states that
there is no need for monitoring between injections. After the first 12 months of
treatment, the treatment interval may be extended based on visual and
anatomic outcomes. In this case the schedule for monitoring should be
determined by the treating doctor.


2.3 The summary of product characteristics lists the following most common
adverse reactions for aflibercept solution for injection: conjunctival
haemorrhage, eye pain, vitreous detachment, cataract, vitreous floaters and
increased intraocular pressure. For full details of adverse reactions and
contraindications, see the summary of product characteristics.


2.4 The list price of aflibercept 40 mg/ml solution for injection is £816 per
100-microlitre vial (excluding VAT; 'British national formulary' [BNF] edition 52).
The manufacturer of aflibercept solution for injection has agreed a patient
access scheme with the Department of Health. This involves a confidential
discount applied to the list price of aflibercept solution for injection. The level of
the discount is commercial in confidence (see section 5.3). The Department of
Health considered that this patient access scheme does not constitute an
excessive administrative burden on the NHS. The manufacturer has agreed
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that the patient access scheme will remain in place until any review of this
NICE technology appraisal guidance is published.
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3 The manufacturer's submission


The Appraisal Committee (section 8) considered evidence submitted by the manufacturer of
aflibercept solution for injection and a review of this submission by the Evidence Review Group
(ERG; section 9).


Clinical effectiveness


3.1 The manufacturer performed a systematic literature review of the evidence on
the clinical effectiveness of aflibercept. The review identified 2 studies that
directly compared aflibercept with ranibizumab in people with wet age-related
macular degeneration: VIEW 1 (n=1217) and VIEW 2 (n=1240). Both studies
were multicentre (VIEW 1: 154 centres in USA and Canada; VIEW 2:
172 centres in 26 countries, including the UK), active-controlled, double-blind,
randomised trials that compared aflibercept with ranibizumab. Both studies
were identical in design (except for location) so that data could be pooled. Only
one eye per patient was included in both studies. If a patient needed treatment
in the second eye during the study, the second eye was allowed to receive any
approved treatment although it was not included in the study. In both studies
patients were randomised on a 1:1:1:1 basis to receive either (i) aflibercept
2 mg every 8 weeks after 3 initial monthly loading doses, (ii) aflibercept 2 mg
every 4 weeks, (iii) aflibercept 0.5 mg every 4 weeks, or (iv) ranibizumab
0.5 mg every 4 weeks. The manufacturer stated that both studies were
designed primarily to test whether aflibercept at its recommended dose (2 mg
every 8 weeks) was non-inferior to ranibizumab (0.5 mg every 4 weeks).
Therefore, the results reported here are limited to the treatment arms of both
studies. The manufacturer stated that non-inferiority margins and definitions
were established in discussion with the US Food and Drugs Administration,
European Medicines Agency and other regulatory agencies to be consistent
with key trials of ranibizumab, including the MARINA study (2006), for treating
wet age-related macular degeneration. Both studies had 2 phases, including a
primary phase (from randomisation to week 48) during which patients received
treatment according to randomisation arm, with patients in the aflibercept 2 mg
every 8 weeks arm receiving sham injections when no active treatment was
due. In the follow-up extension phase (up to 92 weeks), patients in all
4 treatment arms continued to be evaluated every 4 weeks and remained in
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their allocated treatment groups. The total duration of both studies was
96 weeks consisting of up to 92 weeks of treatment plus a screening period
and a 4-week safety follow-up period.


3.2 For both studies, the manufacturer defined 3 populations for analysis. The full
analysis set included all randomised patients who received any study drug and
had a baseline and at least 1 post-baseline assessment. The per protocol set
included all patients in the full analysis set who received at least 9 injections of
study drug or sham and attended at least 9 scheduled visits during the first
52 weeks, except for those who were excluded because of major protocol
violations. The safety analysis set included all patients who received any study
drug. The manufacturer stated that the per protocol set was used for primary
analysis (statistical evaluation of non-inferiority). A patient who withdrew from
the study before week 36 because of treatment failure was considered a
'non-responder'. The last observation carried forward approach was used to
calculate missing data except for baseline values. Patients withdrawing before
week 36 were not included in the primary analysis but were included in the
secondary analysis (in the full analysis set).


3.3 The baseline demographics and disease characteristics were similar between
the aflibercept 2 mg every 8 weeks and ranibizumab treatment arms in the
VIEW 1 and 2 studies. In VIEW 1, the mean age was 78 years, 41% of patients
were male, and 97% of patients were white. In VIEW 2, the mean age was
73–75 years, 45% of patients were male, and 73% of patients were white. The
total mean baseline best-corrected visual acuity score (defined by Early
Treatment Diabetic Retinopathy Study [ETDRS] scale) ranged from 54 to
56 letters in VIEW 1 and from 52 to 54 letters in VIEW 2. In both studies, the
distribution of occult, minimally classic and predominantly classic lesion types
in the study eye was similar across both treatment arms.


3.4 The primary outcome of VIEW 1 and 2 was the proportion of patients who
maintained vision at week 52, defined as losing fewer than 15 letters on the
ETDRS scale compared with baseline. This outcome was also measured at
week 96. In a pooled analysis of both studies, the proportion of patients treated
with aflibercept who maintained vision at week 52 was 95.3% compared with
94.4% of patients treated with ranibizumab (difference −0.9%, 95% confidence
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interval [CI] −3.5 to 1.7). At week 96, the proportion of patients treated with
aflibercept who maintained vision was 92.4% compared with 91.6% of patients
treated with ranibizumab (difference −0.8%, 95% CI −3.8 to 2.3). The
manufacturer stated that aflibercept showed non-inferiority to ranibizumab at
weeks 52 and 96 because the upper limits of the confidence intervals for the
differences in proportions were consistently below the pre-specified boundary
of 10%. The manufacturer also evaluated the primary outcome for pre-planned
subgroup analyses in both studies by age, sex, race, renal function, hepatic
impairment, baseline visual acuity, lesion size and type. The manufacturer
stated that the results for all subgroups in both studies and in pooled analyses
were consistent with the results in the whole study populations. However, the
results of these subgroup analyses were not presented by the manufacturer.


3.5 Secondary outcomes in VIEW 1 and 2 included changes from baseline to
week 52 for: best-corrected visual acuity as measured by ETDRS letter score,
proportion of patients gaining at least 15 letters, and choroidal
neovascularisation area. For the outcome of best-corrected visual acuity at
week 52, mean ETDRS letter scores increased by approximately 7−11 letters
in both treatment arms in VIEW 1 and by approximately 8–10 letters in
VIEW 2. No statistically significant differences in change in best-corrected
visual acuity from baseline to week 52 were reported between aflibercept and
ranibizumab in a pooled analysis of both studies (mean difference
−0.32 letters, 95% CI −1.87 to 1.23). In VIEW 1 and 2, improvements in visual
acuity observed at week 52 were largely maintained at week 96 in both
treatment arms. No statistically significant differences in the proportion of
patients who gained at least 15 ETDRS letters were reported between
aflibercept and ranibizumab treatment arms at week 52 in a pooled analysis of
both studies (30.97% and 32.44% respectively, p-value not reported). Similar
results were reported at week 96. In VIEW 1, the ranibizumab arm had a
statistically significantly greater mean reduction in choroidal neovascularisation
area at week 52 than the aflibercept arm (−4.2 mm2 and −3.4 mm2 respectively,
p=0.017). No statistically significant differences in choroidal neovascularisation
area at week 52 were reported between ranibizumab and aflibercept 2 mg
every 8 weeks in VIEW 2 (−4.16 mm2 and −5.16 mm2 respectively, p=0.073).
Similar results were also reported at week 96 in both studies.
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3.6 Vision-related quality of life was measured in VIEW 1 and 2 using the National
Eye Institute Visual Function Questionnaire-25 (NEI VFQ-25), which includes
25 questions designed to measure the effect of visual impairment on daily
functioning and quality of life. Improvements in the mean NEI VFQ-25 total
score from baseline to week 52 were similar in both the aflibercept and the
ranibizumab treatment arms in a pooled analysis of both studies (5.0 points
and 5.6 points respectively, p-value not reported). These improvements in
vision-related quality of life were maintained at week 96 in both treatment
arms. The VIEW 2 study also measured changes in health-related quality of
life using the EQ-5D questionnaire, which were incorporated in the
manufacturer's cost-effectiveness analysis.


3.7 The manufacturer did not present a formal meta-analysis of the VIEW 1 and 2
studies on the basis that both studies were similarly designed so that their data
could be pooled directly. The manufacturer commented that, although the
VIEW 1 and 2 studies used a fixed dosing regimen for ranibizumab (0.5 mg
every 4 weeks), in clinical practice a 'treatment as needed' approach is used
which involves monthly ranibizumab treatment until the patient's visual acuity is
stable for 3 consecutive months, with re-treatment in a similar way upon loss of
visual acuity (with a minimum of 2 injections). Therefore, the manufacturer
conducted a systematic literature review and mixed treatment comparison
(network meta-analysis) to compare aflibercept 2 mg every 8 weeks with
ranibizumab 0.5 mg in a 'treatment as needed' regimen.


3.8 The manufacturer produced 3 networks at 6, 12 and 24 months. Because no
data were available for aflibercept at 6 months, only networks for outcomes at
12 and 24 months were considered further by the manufacturer. The
manufacturer assumed that 52-week and 96-week data from VIEW 1 and 2
corresponded with outcomes at 12 and 24 months respectively. Results were
presented for 3 outcomes: maintained vision (defined as the proportion of
patients losing 15 or fewer ETDRS letters), improved vision (defined as the
proportion of patients gaining more than 15 ETDRS letters) and mean change
from baseline in best-corrected visual acuity. The network meta-analysis of
outcomes at 12 months incorporated up to 10 studies, depending on the
outcome, and included the VIEW 1 and 2 studies. For the outcome of mean
change from baseline in best-corrected visual acuity, the manufacturer
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repeated the analysis after excluding one study (DETAIL study; London et al.
2009) because patients in the study responded differently to ranibizumab in a
'treatment as needed' regimen compared with other studies.


3.9 The manufacturer presented separate network meta-analyses for outcomes at
12 months, using both frequentist methods, based on traditional statistical
methods applied in making comparisons, and Bayesian methods, which
combine the probability of the data as a function of the parameters with prior
beliefs about possible values of those parameters. These analyses showed no
statistically significant differences between aflibercept 2 mg every 8 weeks and
ranibizumab 0.5 mg treatment as needed in the proportion of patients who
maintained vision (frequentist method: odds ratio [OR] 1.44, 95% CI 0.68 to
3.09; Bayesian method: OR 1.51, 95% CI 0.42 to 5.94) or gained vision
(frequentist method: OR 1.29, 95% CI 0.91 to 1.83; Bayesian method: OR
1.28, 95% CI 0.45 to 3.68). No statistically significant differences in mean
change in best-corrected visual acuity at 12 months were shown between
aflibercept 2 mg every 8 weeks and ranibizumab 0.5 mg treatment as needed
(frequentist method: mean difference 0.83, 95% CI −1.57 to 3.23; Bayesian
method: mean difference −2.87, 95% CI −10.02 to 4.30). When the
manufacturer repeated the analysis after excluding the DETAIL study, the
results for the outcome of mean change in best-corrected visual acuity at
12 months were similar (frequentist method: mean difference 1.35, 95% CI
−1.08 to 3.77; Bayesian method: mean difference 1.15, 95% CI −3.92 to 6.09).


3.10 The manufacturer did not present a network meta-analysis of outcomes at
24 months because VIEW 1 and 2 both allowed treatment switching after
12 months from a fixed dosing regimen of aflibercept 2 mg every 8 weeks to a
treatment as needed regimen (aflibercept fixed 2 mg every 8 weeks/treatment
as needed). Therefore, two-step indirect comparisons, based on the Bucher
method, were used to compare aflibercept fixed 2 mg every 8 weeks/treatment
as needed with ranibizumab 0.5 mg treatment as needed. The indirect
comparisons included data from 3 studies: VIEW 1 and 2, and CATT, a 2-year
study that compared ranibizumab 0.5 mg with bevacizumab for treating
patients with wet age-related macular degeneration (CATT Research Group,
2012). The CATT study presented data for ranibizumab as an identical switch
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trial and as fixed dose or treatment as needed only. Both sets of data from the
CATT study were analysed for the indirect comparison.


3.11 The results of the manufacturer's indirect comparison for the outcomes at
24 months also showed no statistically significant differences between
aflibercept fixed 2 mg every 8 weeks/treatment as needed and ranibizumab
0.5 mg treatment as needed in the proportion of patients who maintained
vision (relative risk 0.99, 95% CI 0.93 to 1.07) or gained vision (relative risk
0.88, 95% CI 0.61 to 1.28). No statistically significant differences in mean
change in best-corrected visual acuity at 24 months were shown between
aflibercept 2 mg every 8 weeks and ranibizumab 0.5 mg treatment as needed
(mean difference 0.31, 95% CI −4.33 to 3.71).


3.12 The manufacturer highlighted concerns about the validity of the network
meta-analyses and indirect comparisons because of the heterogeneity
between the included studies. On the basis of a quality assessment checklist,
the manufacturer found that 3 of the included studies had a high risk of bias.
The manufacturer also noted that several of the studies had different baseline
characteristics in terms of ETDRS letter score, treatment as needed
re-treatment criteria, proportion of men, central retinal thickness and numbers
of injections. The manufacturer commented that sensitivity analyses were
performed with regard to the heterogeneity but that the results were
unchanged.


3.13 The manufacturer stated that the safety and tolerability of aflibercept compared
with ranibizumab for up to 96 weeks was included as a secondary objective in
the VIEW 1 and 2 studies. On the basis of the safety analysis dataset, no
clinically meaningful differences were reported between aflibercept and
ranibizumab for treatment-emergent adverse events, with similar incidences of
reported events between treatment arms. The most common
treatment-emergent adverse events (reported in at least 5% of patients treated
with aflibercept in VIEW 1 and 2) were: conjunctival haemorrhage (26.7%), eye
pain (10.3%), vitreous detachment (8.4%), cataract (7.9%), vitreous floaters
(7.6%), and increased intraocular pressure (7.2%). The incidence of arterial
thromboembolic events (including non-fatal myocardial infarction, non-fatal
stroke or vascular stroke), which are potentially related to anti-VEGF
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treatment, was also similar between the aflibercept (3.3%) and ranibizumab
(3.2%) treatment groups in VIEW 1 and 2.


Cost effectiveness


3.14 The economic evidence provided by the manufacturer included a literature
review, which identified one published cost-effectiveness analysis of aflibercept
in US patients with wet age-related macular degeneration, and a de novo
cost–utility analysis. The manufacturer developed a Markov state-transition
cohort model simulating cohorts of people with wet age-related macular
degeneration receiving aflibercept 2 mg every 8 weeks or ranibizumab 0.5 mg
treatment as needed. The model assumed a cycle length of 1 month based on
the level of monitoring associated with ranibizumab treatment, and used a
lifetime horizon (25 years based on a starting age of 74 years). An NHS and
personal social services perspective was taken and costs and benefits were
discounted at 3.5%.


3.15 The economic model included a total of 30 health states defined by a
combination of different levels of visual acuity in both eyes (the treated eye and
the second eye) in addition to the absorbing health state of death. For each
health state, visual acuity in the treated eye or second eye was defined
according to 5 possible levels on the ETDRS scale, ranging from no visual
impairment (ETDRS more than 80 letters) to blindness (ETDRS fewer than
36 letters) with 3 intermediate levels (ETDRS 66–80 letters; 51–65 letters and
36–50 letters). In each model cycle, people were assumed to have the median
visual acuity of each ETDRS range and moved to the median value of either
the adjacent state or the state 2 levels higher or lower, based on the number of
letters gained or lost. For each health state, the patient could either be on or off
active treatment.


3.16 The economic model included a 5-year treatment period on the basis of clinical
opinion which suggested that patients are likely to continue treatment beyond
24 months. For the first 2 years, clinical-effectiveness data at baseline, 52 and
96 weeks from the last observation carried forward population in the VIEW 2
study were used to estimate the visual acuity of people receiving aflibercept.
The probabilities of gaining and losing visual acuity in year 1 were applied to
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the VIEW 2 patient distribution at baseline and the probabilities of gaining and
losing visual acuity in year 2 were applied to the modelled year 1 distribution.
The visual acuity of people receiving ranibizumab for the first 2 years of the
model was estimated from the relative risks of improving and maintaining
vision for aflibercept compared with ranibizumab taken from the manufacturer's
network meta-analysis and indirect comparison of aflibercept 2 mg every
8 weeks with ranibizumab 0.5 mg treatment as needed. During this period,
people who were defined as being in the blind health state received treatment
with ranibizumab or aflibercept. However, this did not continue in years 3 to 5
on the basis of clinical opinion which suggested that the blind eye is unlikely to
benefit from treatment. Simple linear interpolation was used to populate the
monthly model cycles for year 1 (cycles 1–12) and year 2 (cycles 13–24). The
annual rates of treatment discontinuation in year 1 (2.7%) and year 2 (3.5%)
were assumed to be identical between both treatment groups and were based
on an average of the discontinuation rates reported in the VIEW 2 and CATT
studies.


3.17 For years 3 to 5 in the model, it was assumed that people on active treatment
would remain in the same health state that they were in after 2 years. Because
no statistically significant differences in clinical effectiveness were identified in
the indirect comparison of aflibercept with ranibizumab, identical assumptions
were made for both treatment groups during this period. In the absence of
available trial data, clinical opinion was used to estimate the annual probability
of treatment discontinuation in years 3 to 5 (18.7%), which were also assumed
to be identical between treatment groups. From year 6 it was assumed that all
people in both treatment groups discontinued active treatment and started best
supportive care.


3.18 The manufacturer assumed that clinical effectiveness in the treated eye was
independent of effectiveness in the second eye. Clinical-effectiveness data for
the second eye while on treatment was calculated using the same
methodology applied to the treated eye. The manufacturer assumed that wet
age-related macular degeneration involvement in both eyes was 0% at the
start of the model and that people developed wet age-related macular
degeneration in the second eye from year 3. The manufacturer also assumed
that all people in the model who developed wet age-related macular
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degeneration in the second eye from year 3 were treated. On the basis of a
meta-analysis by Wong et al. (2008) of patients with wet age-related macular
degeneration receiving no active treatment, the manufacturer estimated a
0.65% monthly probability of developing wet age-related macular degeneration
in the second eye. For people who were not receiving active treatment,
clinical-effectiveness data from Wong et al. were used to estimate the monthly
probability of losing either 15 letters (0.56%) or 30 letters (1.56%) with the
remaining people maintaining stable visual acuity.


3.19 The manufacturer stated that there is limited evidence of a relationship
between wet age-related macular degeneration and an increased risk of
mortality and that, on the basis of data from the VIEW 1 and 2 studies, it is
unlikely that there is any difference in mortality between aflibercept and
ranibizumab. Therefore, age-specific all-cause mortality from UK life tables
was used for both treatment groups. For people who were blind in both eyes,
an excess risk of mortality was taken from a UK study of older patients with
visual impairment (Thiagarajan et al. 2005).


3.20 To estimate the health-related quality of life associated with each health state
corresponding to visual acuity in both eyes, EQ-5D data from VIEW 2 were
transformed to utility values using the UK population tariff. A pooled dataset of
all trial arms at baseline, 52 weeks and 96 weeks was used by the
manufacturer. The manufacturer adjusted the utility values for 4 of the health
states in the model to maintain the assumption that utility values decrease
consistently with worsening visual acuity. This was achieved by taking the
average of the utility values above and below the anomalous value. Utility
values were not adjusted for age in the model. The resulting utility values
applied in the model are academic in confidence and therefore not reported
here. The manufacturer stated that, because of the low rates of adverse events
observed in the VIEW 1 and 2 trials and the small differences observed
between the aflibercept and ranibizumab treatment groups, the impact of
adverse events on health-related quality of life was not included in the
base-case analysis. However, in a scenario analysis, the manufacturer
included the loss in utility associated with adverse ocular events taken from
2 separate studies identified in a systematic literature review (Brown et al.
2007; Gower et al. 2010). These utility decrements were subtracted from the
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utility values for the health states defined by visual acuity and included retinal
haemorrhage (−0.300), vitreous haemorrhage (−0.305), endophthalmitis
(−0.300), cataract (−0.142) and retinal detachment (−0.27).


3.21 The manufacturer included the costs of drug treatment, including drug
acquisition, administration and monitoring costs. The drug acquisition costs
incorporated the confidential discount applied to the list price of aflibercept
approved as part of the patient access scheme. The manufacturer of
ranibizumab has also previously agreed a revised patient access scheme with
the Department of Health in 2013 (as revised in the context of NICE
technology appraisal guidance 274), in which it applied a revised discount to
ranibizumab for all indications. At the time of submission for this appraisal, the
manufacturer of aflibercept was unaware of the size of the confidential
discount and therefore presented a range of scenario analyses, which applied
discounts to the list price of ranibizumab ranging from 10% to 50%, in
increments of 5%.


3.22 The resource use and unit costs associated with treatment and monitoring
visits were based on Hospital Episode Statistics (HES 2010/11) and NHS
reference costs (2011/12). The manufacturer assumed that in year 1 people
treated with aflibercept had their treatment administration and monitoring at the
same visit (one-stop model), and that 50% of people treated with ranibizumab
followed a one-stop model and 50% had separate visits for treatment and
monitoring (two-stop model). In years 2 to 5, the manufacturer assumed that
50% of people in both treatment groups followed a one-stop model and 50%
followed a two-stop model. The manufacturer assumed that treatment with
both aflibercept and ranibizumab occurred as a weighted average of a
day-case visit (55%) and outpatient visit (45%), resulting in a total cost of
£257.45 per treatment visit. It was assumed that people in both treatment
groups would need one fluorescein angiography (£117) before starting
treatment.


3.23 The manufacturer assumed that people receiving aflibercept had 7 injections in
the first year and 4 injections in the second year based on the treatment
frequency recommended in the summary of product characteristics and the
VIEW 2 study. It was assumed that people receiving ranibizumab had
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8 injections in the first year and 6 injections in the second year based on NICE
technology appraisal guidance 155 and the European Medicines Agency
assessment report for the 2011 revision of the summary of product
characteristics. Based on clinical specialist opinion, the manufacturer assumed
that people in both treatment groups had 4 injections in years 3 to 5.


3.24 The manufacturer assumed that separate monitoring visits included the cost of
an ophthalmologist outpatient visit (£80) and an optical coherence tomography
(£117), resulting in a total cost of £197 per monitoring visit. The frequency of
monitoring visits in the first 2 years of the model was also based on the
summary of product characteristics for both treatments. People receiving
aflibercept had 7 monitoring visits in year 1 and 6 monitoring visits in year 2
and people receiving ranibizumab had 12 monitoring visits in years 1 and 2.
People receiving aflibercept in a one-stop model had their treatment and
monitoring at the same visit and therefore needed no separate monitoring
visits in the first year and 2 separate visits in the second year. People receiving
aflibercept in a two-stop model in the second year had their treatment and
monitoring at separate visits and therefore needed 6 separate monitoring visits
in the second year. People receiving ranibizumab had 4 separate monitoring
visits in the first year and 6 separate visits in the second year in a one-stop
model and 12 separate monitoring visits in the first 2 years in a two-stop
model. On the basis of clinical specialist opinion, people in years 3 to 5 in both
treatment groups had 3 separate monitoring visits in the one-stop model and
7 separate monitoring visits in a two-stop model.


3.25 The manufacturer estimated the costs associated with blindness for people
who were defined as being blind in both eyes (ETDRS score under 36 letters).
The manufacturer applied cost data taken from a published UK costing study
of blindness in people with age-related macular degeneration (Meads and
Hyde 2003). This study estimated the costs associated with a range of items
including low-vision aids, rehabilitation, residential care, district nursing,
community care and the cost of treating complications including depression
and falls. After adjusting for inflation, the total estimated annual cost of
blindness was £585. Because of the low incidence of adverse events reported
in the VIEW 1 and 2 studies, the manufacturer did not apply the costs of
adverse events in the base-case analysis.
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3.26 The manufacturer's base-case deterministic cost-effectiveness results
(including the patient access scheme for aflibercept but not for ranibizumab)
showed that aflibercept dominated ranibizumab because it resulted in lower
costs and higher quality-adjusted life years (QALYs; 7.77 compared with 7.76).
When the manufacturer applied a discount to the list price of ranibizumab,
ranging from 10 to 50%, aflibercept continued to dominate ranibizumab.


3.27 The manufacturer performed one-way sensitivity analysis using a net monetary
benefit approach because aflibercept dominated ranibizumab in the base-case
analysis[1].The deterministic and probabilistic sensitivity analyses used the
discounted price for aflibercept agreed under the patient access scheme and
the list price for ranibizumab. The results of the one-way sensitivity analyses
indicated that the cost effectiveness of aflibercept was most sensitive to the
drug acquisition costs, frequency of injections and monitoring visits, proportion
of people in one-stop and two-stop models, discount rates and the relative risk
of gaining or losing visual acuity with ranibizumab treatment. The manufacturer
stated that, in all sensitivity analyses, aflibercept continued to dominate
ranibizumab. Results of the manufacturer's probabilistic sensitivity analysis
showed that aflibercept had a 100% probability of being cost effective
compared with ranibizumab if the maximum acceptable incremental
cost-effectiveness ratio (ICER) was £20,000 per QALY gained.


3.28 The manufacturer also conducted a number of scenario analyses, which
included the discounted price for aflibercept but not for ranibizumab. Two
scenarios involved varying the frequency of injections and monitoring: applying
the average number of injections reported in years 1 and 2 of the VIEW 2 and
CATT trials for aflibercept and ranibizumab respectively, and applying monthly
monitoring visits for ranibizumab and bi-monthly monitoring visits for aflibercept
in years 3 to 5. One scenario involved applying the same clinical-effectiveness
data for both treatments so that the same proportions of people gaining or
losing visual acuity were applied in both treatment groups. One scenario
applied alternative utility values from a study by Czoski-Murray et al. (2009) in
which members of the general public valued levels of visual impairment that
were simulated by custom-made contact lenses, using the time trade-off
method. One scenario modelled the impact of adverse ocular events in the
ranibizumab treatment group, which included retinal haemorrhage, vitreous
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haemorrhage, endophthalmitis, cataract and retinal detachment taken from a
separate trial of ranibizumab in patients with wet age-related macular
degeneration (Boyer et al. 2009). Another scenario applied
clinical-effectiveness estimates equivalent to best-supportive care, taken from
Wong et al., in years 3–5 for both treatment groups. For all scenario analyses,
aflibercept either continued to dominate ranibizumab or resulted in net cost
savings (when the same proportions of people gaining or losing visual acuity
were applied in both treatment groups).


ERG critique of manufacturer's submission


3.29 The ERG considered that the clinical-effectiveness evidence from the VIEW 1
and 2 studies was of good quality without any obvious sources of bias. The
ERG noted that the manufacturer used the last observation carried forward
approach to calculate missing data for the primary outcome of the proportion of
people who maintained vision at week 52 in VIEW 1 and 2. The ERG
considered that this approach may have introduced bias because it can
artificially stabilise disease, which may be inappropriate for a progressive
disease such as wet age-related macular degeneration. After clarification, the
manufacturer provided the observed results at week 52 for the outcome of
maintained vision from the per protocol and full analysis datasets, which were
similar to the original results based on the last observation carried forward
approach. The ERG also ran the network meta-analysis for the outcome of
maintained vision at 12 months using observed data from VIEW 1 and 2 and
found that the results were similar to the original results obtained using the last
observation carried forward approach. Therefore, the ERG was satisfied that
the use of last observation carried forward did not substantially impact the
results for the primary outcome at week 52 in VIEW 1 and 2.


3.30 The ERG agreed with the manufacturer that there were concerns about the
validity of the network meta-analyses and indirect comparison because of
heterogeneity between the included studies. The ERG noted that the
manufacturer had conducted sensitivity analyses with regard to heterogeneity,
but commented it was not clear what these sensitivity analyses were. The ERG
also noted that the network meta-analysis for the outcome of mean change
from baseline in best-corrected visual acuity at 12 months excluded a
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treatment arm from one of the studies included in the analysis (ranibizumab
fixed dose 0.3 mg arm in the DETAIL study). The ERG was concerned about
the validity of the results as a result of this omission and therefore repeated the
analysis including this treatment arm. The ERG found that, although this did
not significantly alter the results in terms of the mean difference in change in
best-corrected visual acuity between treatment arms, the results of the network
analyses and indirect comparison should be interpreted with caution.


3.31 In its critique of the manufacturer's economic model, the ERG noted that
clinical-effectiveness data for the aflibercept treatment group were derived from
the VIEW 2 study rather than pooled data from VIEW 1 and 2. The ERG also
noted that the proportion of people treated with aflibercept who gained or lost
visual acuity at 52 weeks and 96 weeks was broadly similar between VIEW 1
and 2 and that there was no suggestion of bias arising from the choice of
VIEW 2 data rather than pooled clinical-effectiveness data. However, the ERG
highlighted that there were discrepancies between the clinical-effectiveness
data from VIEW 2 and the modelled population in terms of the proportion of
people who gained or maintained visual acuity at week 52. The ERG
commented that it was unclear what clinical-effectiveness data were used for
the aflibercept group in the model.


3.32 The ERG noted that people treated with aflibercept in VIEW 1 and 2 received
an average of 7.5 and 7.7 injections in the first year of both studies. The ERG
also noted that the dosing schedule suggests that people who remain on
treatment would need 8 injections in year 1. Therefore, the ERG considered
that it may have been more reasonable for the manufacturer to model
8 injections of aflibercept in year 1. The ERG also noted that the average
number of 4 aflibercept injections in year 2 of the model, which were taken
from the VIEW 2 study, had been annualised from 44 weeks to 52 weeks to
account for the study duration (96 weeks) which was slightly shorter than
2 years (104 weeks).The ERG considered that, on the basis of the weighted
average number of injections of ranibizumab (7.4) in a treatment as needed
dosing regimen in studies included in the manufacturer's systematic review, the
number of ranibizumab injections in year 1 of the model should probably have
been 7 rather than 8. The ERG commented that the network meta-analysis for
visual acuity outcomes at 24 months relied largely upon data from the CATT
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study, in which patients treated with ranibizumab had an average of
5.7 injections in a 'treatment as needed' regimen in year 2. The ERG therefore
considered that the manufacturer's assumption of 6 ranibizumab injections in
the second year of the model was reasonable.


3.33 The ERG noted that the manufacturer reported relative risks of maintaining
and gaining visual acuity from its network meta-analysis and indirect
comparison between baseline and 12 months and between 12 months and
24 months. However, the ERG considered that the results of the
manufacturer's systematic review and indirect comparison at 24 months were
the relative risks of gaining or maintaining visual acuity between baseline and
24 months. The ERG also noted that applying the 24-month relative risks to
the probability of gaining or maintaining visual acuity between 12 months and
24 months resulted in more people in the aflibercept treatment group gaining
or maintaining visual acuity compared with ranibizumab at 24 months.
However, the ERG considered that, because the estimated relative risks of
gaining and maintaining visual acuity for aflibercept compared with
ranibizumab from baseline to 24 months were less than 1, fewer people in the
aflibercept treatment group should have gained or maintained visual acuity
compared with ranibizumab at 24 months.


3.34 The ERG considered that the manufacturer's approach to modelling
second-eye involvement was incorrect. The ERG noted that the probabilities of
gaining or maintaining visual acuity with aflibercept or ranibizumab during the
first 2 years of treatment were not applied to the second eye and that there
was no incidence of second-eye involvement in years 1 and 2 of the model.
The ERG also noted that, although the baseline prevalence of wet age-related
macular degeneration in the second eye was 19% in the pooled VIEW 1 and 2
population, the manufacturer had assumed that people in both treatment
groups had no visual impairment or wet age-related macular degeneration in
their second eye at the start of the model. Furthermore, the ERG considered
that the model did not allow for sensible consideration of the timing of
second-eye involvement because the effect of treatment on visual acuity in the
second eye and the costs of treating any second-eye involvement were limited
to years 3 to 5. Therefore, the ERG concluded that the manufacturer's
economic model in its current form is a 'one-eye model' that should be limited
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to considering the cost effectiveness of aflibercept as unilateral treatment for
wet age-related macular degeneration.


3.35 Because the ERG concluded that the manufacturer's model may be limited to
being a one-eye model, it suggested that further consideration should be given
as to whether people received treatment in their better-seeing eye or their
worse-seeing eye and the resulting impact on health-related quality of life. The
ERG considered that the manufacturer's assumption of no second-eye
involvement in years 1 and 2 resulted in the model being a worse-seeing eye
model, with the additional assumption of the second eye having no visual
impairment. On the basis of the manufacturer's EQ-5D utility values from
VIEW 2, the ERG suggested a narrower range of utility values for the 5 health
states defined by visual acuity in a worse-seeing eye model. For a
better-seeing eye model, the ERG suggested that utility values should be
taken from a study by Brown (1999) that measured vision-related utility values
using the time trade-off method in 325 people from the USA with impaired
vision (Snellen scale 20/40) in at least 1 eye. The ERG noted from the Brown
study that, among people who had good vision in their better-seeing eye, the
worse-seeing eye contributed little to health-related quality of life. The utility
values taken from the Brown study ranged from 0.920 to 0.621 for the 5 health
states defined by visual acuity in the manufacturer's model, a range that the
ERG noted was similar to the range of utility values from the VIEW 1 study
under the assumption of the worse-seeing eye being blind.


3.36 The ERG considered that it was unclear why all patients in the aflibercept
group followed a one-stop monitoring model and 50% of patients in the
ranibizumab group followed one-stop and 50% followed a two-stop model in
the first year of the economic model. If patients in the aflibercept group
followed a two-stop model, they would therefore have 7 separate monitoring
visits in year 1. The ERG also considered that the manufacturer's estimated
cost per treatment visit of £257, which was based on a weighted average of
outpatient and day-case visits from 2010/11 HES data, may have been too
high. On the basis of 2011/12 HES data, the ERG estimated a lower weighted
average cost of £129.46 per treatment visit. The ERG also noted that, in the
appraisal of ranibizumab for treating diabetic macular oedema (NICE
technology appraisal guidance 274), the manufacturer estimated a total cost of
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£143 per treatment visit. The ERG also considered that the manufacturer's
estimated cost of £117.26 for an optical coherence tomography (based on a
fluorescein angiography) may have been too high and that a lower cost of
£51.27 (based on a 20-minute ultrasound scan) may have been more
appropriate. The ERG also noted that the manufacturer's estimate of the
annual costs of blindness was implemented as a monthly cost in the model.


3.37 The ERG conducted exploratory analyses, which involved the following
modifications to the manufacturer's model:


second-eye involvement after year 1 and 2 was set to zero to reflect the ERG's view
that the submitted modelling of second-eye involvement is untenable


8 injections in year 1 were assumed for both treatment groups


treatment visit costs were reduced to £129.46 and optical coherence tomography
costs to £51.27


50% of people in both treatment groups were monitored according to the one-stop
model in year 1


utility values for a better-seeing eye model (see section 3.35) were drawn from the
Brown study, ranging from 0.920 to 0.621; utility values for a worse-seeing eye
model were consistent with those used in the manufacturer's submission.


3.38 The ERG applied the changes outlined in section 3.37 in 2 scenario analyses
for the worse-seeing eye model and 2 scenario analyses for the better-seeing
eye model. The first scenario for each model adopted the manufacturer's
interpretation that its indirect comparison of aflibercept with ranibizumab at
24 months provided relative risks of maintaining and gaining visual acuity from
12 to 24 months. In this first scenario, the ERG retained the proportions of
people maintaining and gaining visual acuity in the manufacturer's original
model. The second scenario for each model adopted the ERG's interpretation
that the manufacturer's indirect comparison at 24 months provided relative
risks of gaining and maintaining visual acuity from baseline to 24 months. In
this second scenario, the ERG retained the baseline distribution of visual
acuity from the manufacturer's original model.
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3.39 The ERG incorporated the confidential discount applied to the list price of
aflibercept and a range of discounts (from 0 to 50% in increments of 5%) to the
list price of ranibizumab in its scenario analyses as outlined in section 3.38. In
the ERG's first scenario analysis for the worse-seeing eye model, aflibercept
either dominated ranibizumab (discount 0–45%) or resulted in an ICER of
£60,153 per QALY gained (discount 50%). In the ERG's first scenario analysis
for the better-seeing eye model, aflibercept either dominated ranibizumab
(discount 0–45%) or resulted in an ICER of £9002 per QALY gained (discount
50%). In the ERG's second scenario analysis for the worse-seeing eye model,
aflibercept resulted in lower costs and lower QALYs compared with
ranibizumab when a discount range of 0–45% was applied to the list price of
ranibizumab, with ICERs ranging from £1,692,511 to £108,180 saved per
QALY lost. In the ERG's second scenario analysis for the better-seeing eye
model, the ICERs for aflibercept compared with ranibizumab ranged from
£261,432 to £16,710 saved per QALY lost when a discount range of 0–45%
was applied to the list price ranibizumab. When the ERG applied a 50%
discount to the list price of ranibizumab, aflibercept was dominated by
ranibizumab for both the worse-seeing eye and better-seeing eye models.


3.40 Full details of all the evidence are in the manufacturer's submission and the
ERG report.


[1] Net monetary benefit=(£20,000×incremental QALYs)–incremental costs
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4 Consideration of the evidence


The Appraisal Committee reviewed the data available on the clinical and cost effectiveness of
aflibercept solution for injection, having considered evidence on the nature of wet age-related
macular degeneration and the value placed on the benefits of aflibercept by people with the
condition, those who represent them, and clinical specialists. It also took into account the
effective use of NHS resources.


4.1 The Committee heard from the patient experts that visual impairment has a
substantial negative impact on the physical and emotional wellbeing of people
with wet age-related macular degeneration. The patient experts stated that the
condition affects their ability to work and other leisure activities and in turn, can
increase the risk of depression and social isolation. The patient experts also
acknowledged that, despite any initial anxiety about having an injection in the
eye, they are willing to receive injections in order to prevent sight loss. The
Committee agreed that loss of vision caused by wet age-related macular
degeneration can substantially impair health-related quality of life.


4.2 The Committee discussed the currently available treatments and the likely
place of aflibercept in treating wet age-related macular degeneration. The
Committee heard from the clinical specialists that the current standard
treatment for wet age-related macular degeneration is ranibizumab as a
consequence of NICE technology appraisal guidance 155. It also heard that, in
some NHS trusts and private clinical practice, both ranibizumab and
bevacizumab for intravitreal use are used on the basis of economic
considerations. However, the clinical specialists explained that people treated
with ranibizumab and bevacizumab should have their condition monitored
every 4 weeks and that very few NHS trusts were able to manage wet
age-related macular degeneration at such regular intervals. They also stated
that people usually receive 6 ranibizumab injections in the first year of
treatment rather than up to 12 injections seen in the clinical trials. The clinical
specialists commented that data from several UK ophthalmology departments
suggest that the current ranibizumab treatment regimen is inadequate and so
visual acuity outcomes may be inferior to results reported in the clinical trials.
However, the Committee also acknowledged that these inferior visual acuity
outcomes could be attributed to the widening range of disease severity seen in
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clinical practice. The Committee understood from the clinical specialists that an
important advantage of aflibercept is that it needs less frequent administration
than ranibizumab while achieving similar clinical outcomes, as seen in the
clinical trials, thus imposing less burden on NHS capacity. The Committee also
understood from the patient experts that, because aflibercept is associated
with fewer treatment and monitoring visits, it will reduce the burden on patients
and their carers in terms of time off work and travel costs.


4.3 The Committee considered the manufacturer's decision to exclude
bevacizumab for intravitreal use as a comparator in its submission, despite
being listed as a comparator in the scope. It was aware that bevacizumab does
not have a UK marketing authorisation for treating wet age-related macular
degeneration. However, the Committee noted that a marketing authorisation is
not a prerequisite for a comparator in a NICE technology appraisal. It noted
that NICE's Guide to the methods of technology appraisal, in recommending
comparison with technologies that are 'best practice' or in 'routine use', is not
intended to be restrictive but to emphasise the need for comparison with all
relevant comparators; any medicine in routine use or considered to be best
practice should be considered a potential comparator. The Committee also
noted advice from the NICE Board that the decision to include bevacizumab as
a comparator should be based on both a careful consideration of its use in
clinical practice for wet age-related macular degeneration and a thorough
assessment of its efficacy, quality and safety. The Committee was aware of
recently published evidence from the IVAN and CATT trials comparing the
clinical efficacy and safety of bevacizumab with ranibizumab in people with wet
age-related macular degeneration, which has addressed some of these issues.
However, the Committee acknowledged that bevacizumab was not included as
a comparator treatment in the appraisal of ranibizumab and pegaptanib for the
treatment of age-related macular degeneration (NICE technology appraisal
guidance 155), and that this appraisal was undertaken before the emergence
of evidence on the clinical effectiveness of bevacizumab. Therefore, the
Committee agreed that it was reasonable to defer consideration of
bevacizumab as a comparator in this appraisal. In the interests of fairness, it
also agreed that the proposed review of the guidance on aflibercept should
coincide with the review date for NICE technology appraisal guidance 155,
which should also include bevacizumab (see section 7).
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4.4 The Committee considered the manufacturer's decision to exclude
photodynamic therapy as a comparator in its submission, despite being listed
as a comparator in the scope. The Committee noted from the manufacturer
that, although NICE technology appraisal guidance 68 recommended
photodynamic therapy for the treatment of wet age-related macular
degeneration for individuals who have a confirmed diagnosis of classic with no
occult subfoveal choroidal neovascularisation, clinical practice has
subsequently changed for this group and that newer treatments, including
anti-vascular endothelial growth factor (VEGF) therapies have superseded
photodynamic therapy. The Committee heard from the clinical specialists that
photodynamic therapy is currently used in combination with an anti-VEGF
therapy for treating wet age-related macular degeneration in people with
polypoidal choroidal vasculopathy whose condition does not respond to initial
anti-VEGF therapy (approximately 10–15% of patients). Therefore, the
Committee considered that photodynamic therapy would only be offered as a
second-line treatment option after first-line anti-VEGF therapy for this group of
people and concluded that it was reasonable to exclude photodynamic therapy
as a comparator in this appraisal.


Clinical effectiveness


4.5 The Committee considered the evidence presented by the manufacturer on the
clinical effectiveness of aflibercept. The Committee noted that the main
sources of evidence came from the VIEW 1 and 2 trials which compared
aflibercept (2 mg every 8 weeks) with ranibizumab (0.5 mg every 4 weeks) in
people with wet age-related macular degeneration and that both studies were
considered to be of high quality by the Evidence Review Group (ERG). It also
noted that aflibercept at its licensed dose was shown to be clinically
non-inferior to ranibizumab in terms of visual acuity outcomes at 96 weeks.
The Committee concluded that aflibercept is a clinically effective treatment
option for visual impairment caused by wet age-related macular degeneration.


4.6 The Committee considered the network meta-analyses and indirect
comparisons submitted by the manufacturer, which estimated the clinical
effectiveness of aflibercept at its licensed dose compared with ranibizumab in
a 'treatment as needed' regimen at 12 and 24 months. The Committee
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accepted the concerns highlighted by the manufacturer and the ERG about the
validity of these analyses because of the heterogeneity of the included studies.
It was also aware that, although the point estimates for visual acuity outcomes
favoured aflibercept, no statistically significant differences compared with
ranibizumab were reported. The Committee concluded that, in the absence of
stronger evidence, the results could be used to inform decisions about the
clinical effectiveness of aflibercept compared with ranibizumab in a 'treatment
as needed' regimen.


4.7 The Committee considered the evidence for adverse events associated with
aflibercept. The Committee noted that the frequency of adverse events in both
treatment groups in the VIEW 1 and 2 trials was low. The Committee noted
that the manufacturer had not provided a formal statistical analysis comparing
adverse events between the 2 treatment groups. However, it also noted that no
clinically meaningful differences in adverse events were reported by the
manufacturer or the ERG. The Committee concluded that aflibercept was safe
and well tolerated in patients with wet age-related macular degeneration.


Cost effectiveness


4.8 The Committee considered the manufacturer's economic model and the ERG's
critique and exploratory analyses. The Committee noted that the model
structure accounted for different levels of visual acuity in both eyes rather than
the first eye to come to clinical attention. The Committee also noted the ERG's
concerns about the manufacturer's approach to modelling second-eye
involvement. The Committee agreed with the ERG that it was unrealistic to
assume no second-eye involvement in the first 2 years of the model because a
large proportion of patients in the VIEW 1 and 2 trials had visual impairment in
their second eye at the start of treatment. It also agreed that the manufacturer
did not give appropriate consideration to the timing of second-eye involvement
because the effect of treatment on visual acuity in the second eye and any
associated costs were limited to years 3 to 5 in the model. The Committee
concluded that the ERG's exploratory approach, which involved separate
analyses depending on whether the study eye was a better-seeing eye or
worse-seeing eye, was more reasonable.
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4.9 The Committee discussed the clinical-effectiveness data that were used in the
economic model. The Committee noted that clinical-effectiveness data for
aflibercept were derived from the VIEW 2 study only rather than from a pooled
analysis of the VIEW 1 and 2 studies. The Committee heard from the
manufacturer that this was because VIEW 2 was conducted across multiple
centres including the UK and therefore was more relevant to UK clinical
practice than the VIEW 1 study, and also because the EQ-5D utility values
used in the model were collected in the VIEW 2 study. The Committee agreed
that using clinical-effectiveness data from VIEW 1 only was unlikely to
introduce any additional bias because results were similar between VIEW 1
and 2 and a pooled analysis of both studies. The Committee also noted the
ERG's comments that the manufacturer had applied comparative
clinical-effectiveness data in terms of visual acuity from its network
meta-analyses and indirect comparisons between baseline and 12 months and
between 12 months and 24 months rather than between baseline and
12 months and between baseline and 24 months. It noted that this resulted in
aflibercept having better visual acuity than ranibizumab at 24 months in the
model although the point estimates from the indirect comparison showed that
aflibercept resulted in slightly worse outcomes. The Committee agreed with the
ERG that the results of the manufacturer's indirect comparison at 24 months
provided comparative clinical-effectiveness data between baseline and
24 months, and it concluded that the ERG's exploratory analysis that
incorporated this data was the preferred approach.


4.10 The Committee discussed the manufacturer's assumptions about the number
of treatment and monitoring visits people in both treatment groups needed in
the model. The Committee considered that, in the absence of any longer-term
data, it was reasonable for the manufacturer to assume that both treatment
groups would have the same number of treatment and monitoring visits in
years 3 to 5 of the model. The Committee noted that the manufacturer
assumed that people receiving aflibercept had 7 treatment visits in the first
year based on the summary of product characteristics. However, the
Committee agreed with the ERG that it was more likely that people treated with
aflibercept would need 8 treatment visits in the first year of the model on the
basis of the average number of injections that patients received in the VIEW 2
study. It also noted that the ERG had corrected for this in its exploratory
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analyses. The Committee was aware that there are data from UK clinical
practice on the treatment and monitoring frequency of ranibizumab but that no
such data on the use of aflibercept currently exist. For this reason, the
Committee considered that it would be fairer to use the same data that were
used to estimate the relative clinical effectiveness of aflibercept and
ranibizumab to inform assumptions about the number of treatment and
monitoring visits in the model. Therefore, the Committee concluded that it was
reasonable to assume that people in both treatment groups would need
8 treatment visits in the first year of the model in line with the approach taken
by the ERG in its exploratory analyses.


4.11 The Committee discussed the manufacturer's assumptions about whether
treatment administration and monitoring occurred at the same visit. The
Committee noted that the manufacturer had assumed that, in the first year of
the model, people in the aflibercept group had their treatment administration
and monitoring at the same visit in a one-stop model but 50% of people in the
ranibizumab group had separate monitoring visits in a two-stop model. The
Committee heard from the clinical specialists that, in future clinical practice, it
is expected that fewer people treated with anti-VEGF therapies would need
separate treatment and monitoring visits. The Committee noted that, if a higher
proportion of people in both treatment groups had their treatment
administration and monitoring at the same visit, this would reduce the total
incremental costs of ranibizumab compared with aflibercept because of the
higher number of monitoring visits needed by people treated with ranibizumab
in the first 2 years of the manufacturer's model. However, the Committee
agreed that, for people who had their treatment and monitoring at the same
visit in a one-stop model, the aflibercept group had no separate monitoring
visits in the first year and 2 separate visits in the second year and the
ranibizumab group had 4 separate monitoring visits in the first year and
6 separate visits in the second year. The Committee also agreed that, for
people who had their treatment and monitoring at separate visits in a two-stop
model, the aflibercept group had 7 separate monitoring visits in the first year
and 6 separate monitoring visits in the second year and the ranibizumab group
had 12 separate monitoring visits in the first 2 years. The Committee
concluded that, based on current clinical practice, it was reasonable to assume
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that 50% of people in both treatment groups would need separate monitoring
visits in line with the approach taken by the ERG in its exploratory analyses.


4.12 The Committee discussed the manufacturer's assumptions about the costs of
treatment and monitoring visits. The Committee noted that the manufacturer's
estimated cost per treatment visit was higher than the cost used in the
appraisal of ranibizumab for the treatment of diabetic macular oedema (NICE
technology appraisal guidance 274) and that the ERG also estimated a lower
average cost per treatment visit of £129. However, the Committee heard from
the clinical specialists that the ERG's lower estimate was likely to be an
underestimate of the true costs of a treatment visit. The Committee also heard
from the clinical specialists that the ERG's estimated cost for optical coherence
tomography of £51 as part of a monitoring visit was probably too low. Overall,
the Committee concluded that although some uncertainty remained about the
true costs involved in treatment and monitoring visits for people with wet
age-related macular degeneration, the estimates used in the ERG's
exploratory analyses were a fair reflection of the costs involved.


4.13 The Committee considered the incremental cost-effectiveness ratios (ICERs)
estimated by the manufacturer and the ERG, which incorporated the
confidential discounts applied to the list prices of aflibercept and ranibizumab
agreed under the respective patient access schemes. The Committee noted
that, in the manufacturer's base-case analysis, aflibercept dominated (that is,
was less expensive and more effective than) ranibizumab. The Committee also
considered its preferred analyses based on the ERG's exploratory approach,
which incorporated separate analyses depending on whether the study eye
was a better-seeing eye or a worse-seeing eye, and its preferred assumptions
about the frequency of injections, monitoring visits and clinical-effectiveness
data (see sections 4.8 to 4.11). It noted that these exploratory analyses
incorporated the confidential discount to the list price of aflibercept and a range
of discounts (from 0 to 50%) to the list price of ranibizumab. The Committee
also noted that, when discounts to the list price of ranibizumab ranged from 0
to 45%, aflibercept had lower costs and quality-adjusted life years (QALYs)
than ranibizumab, which resulted in ICERs for aflibercept compared with
ranibizumab ranging from £1,690,000 to £16,700 saved per QALY lost and
that, when a 50% discount was applied to the list price of ranibizumab,
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aflibercept was dominated by ranibizumab in both the worse-seeing eye and
better-seeing eye models (see section 3.39). However, the Committee was
aware that, in both the manufacturer's and the ERG's analyses, the differences
in total costs and QALYs were very small. The Committee therefore concluded
that aflibercept could be recommended as a cost-effective use of NHS
resources if ranibizumab would otherwise be the treatment used.


4.14 The Committee discussed whether aflibercept solution for injection should be
recommended within the terms of its UK marketing authorisation, that is, for
the treatment of neovascular (wet) age-related macular degeneration, or
whether a more restrictive set of criteria was necessary. The Committee noted
that guidance on the use of ranibizumab outlined in NICE technology appraisal
guidance 155 was based on a more restrictive set of criteria than described in
the terms of its UK marketing authorisation and that these criteria were set out
in the clinical trials for ranibizumab for treating wet age-related macular
degeneration. It also noted that these criteria were very similar to those set out
in the VIEW 1 and 2 studies. The Committee also heard from the clinical
specialists that they would prefer that the use of aflibercept should not be
restricted to people with a best-corrected visual acuity between 6/12 and 6/96,
as is the case with ranibizumab in NICE technology appraisal guidance 155.
However, the Committee concluded that it would be appropriate to recommend
aflibercept as a treatment option for people with wet age-related macular
degeneration if it is used according to the same criteria as described for the
use of ranibizumab in NICE technology appraisal guidance 155 until both
technologies could be appraised simultaneously in the context of a multiple
technology appraisal.


4.15 The Committee discussed how innovative aflibercept is in its potential to make
a significant and substantial impact on health-related benefits. It agreed that
anti-VEGF treatments were a substantial improvement over previous
treatments, but considered that this improvement applied to the class of drugs,
including bevacizumab. It stated that the innovation was in the development of
anti-VEGF treatments, not the act of licensing. In addition the Committee was
not aware of any substantial benefits of aflibercept compared with ranibizumab
that had not already been captured in the manufacturer's economic model.
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4.16 The Committee considered whether there were any equalities considerations
affecting population groups protected by equality legislation and concluded that
there were no equality issues relating to this appraisal in the guidance.


Summary of Appraisal Committee's key conclusions


TA294 Appraisal title: Aflibercept solution for injection for
treating wet age-related macular degeneration


Section


Key conclusion


Aflibercept solution for injection is recommended as an option for treating wet
age-related macular degeneration only if it is used in accordance with the
recommendations for ranibizumab in NICE technology appraisal guidance 155
(re-issued in May 2012) and the manufacturer provides aflibercept solution for
injection with the discount agreed in the patient access scheme.


1.1


The Committee noted that its preferred analyses incorporated the confidential
discount to the list price of aflibercept and a range of discounts (from 0 to 50%) to
the list price of ranibizumab. It also noted that, when discounts to the list price of
ranibizumab ranged from 0 to 45%, aflibercept had lower costs and quality-
adjusted life years (QALYs) than ranibizumab, which resulted in ICERs for
aflibercept compared with ranibizumab ranging from £1,690,000 to £16,700 saved
per QALY lost and that, when a 50% discount was applied to the list price of
ranibizumab, aflibercept was dominated by ranibizumab in both the worse-seeing
eye and better-seeing eye models. However, the Committee was aware that, in
both the manufacturer's and the ERG's analyses, the differences in total costs and
QALYs were very small. The Committee therefore concluded that aflibercept could
be recommended as a cost-effective use of NHS resources if ranibizumab would
otherwise be the treatment used.


4.13


Current practice
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The Committee agreed that loss of vision caused by wet
age-related macular degeneration can substantially impair
health-related quality of life.


4.1Clinical need of
patients,
including the
availability of
alternative
treatments


The Committee heard from the clinical specialists that the
current standard treatment for wet age-related macular
degeneration is ranibizumab as a consequence of NICE
technology appraisal guidance 155.


4.2


The technology


The Committee understood from the clinical specialists that an
important advantage of aflibercept is that it needs less frequent
administration than ranibizumab while achieving similar clinical
outcomes, as seen in the clinical trials, thus imposing less
burden on NHS capacity.


4.2Proposed
benefits of the
technology


How innovative is
the technology in
its potential to
make a
significant and
substantial
impact on
health-related
benefits?


The Committee was not aware of any substantial benefits of
aflibercept compared with ranibizumab that had not already
been captured in the manufacturer's economic model.


4.15


What is the
position of the
treatment in the
pathway of care
for the condition?


Aflibercept solution for injection has a UK marketing
authorisation 'for adults for the treatment of neovascular (wet)
age-related macular degeneration (AMD)'.


2.1


Adverse
reactions


The Committee concluded that aflibercept was safe and well
tolerated in patients with wet age-related macular
degeneration.


4.7


Evidence for clinical effectiveness
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The Committee noted that the main sources of evidence came
from the VIEW 1 and 2 trials which compared aflibercept (2 mg
every 8 weeks) with ranibizumab (0.5 mg every 4 weeks) in
people with wet age-related macular degeneration and that
both studies were considered to be of high quality by the
Evidence Review Group (ERG).


4.5Availability,
nature and quality
of evidence


For the comparison of aflibercept at its licensed dose with
ranibizumab in a 'treatment as needed' regimen at 12 and
24 months, the Committee accepted the concerns highlighted
by the manufacturer and the ERG about the validity of the
manufacturer's network meta-analyses and indirect
comparisons because of the heterogeneity of the included
studies. The Committee concluded that, in the absence of
stronger evidence, the results could be used to inform
decisions about the clinical effectiveness of aflibercept
compared with ranibizumab in a 'treatment as needed'
regimen.


4.6


Relevance to
general clinical
practice in the
NHS


The clinical specialists explained that people treated with
ranibizumab and bevacizumab should have their condition
monitored every 4 weeks and that very few NHS trusts were
able to manage wet age-related macular degeneration at such
regular intervals. They also stated that patients usually receive
6 ranibizumab injections in the first year of treatment rather
than up to 12 injections seen in the clinical trials. The clinical
specialists commented that data from several UK
ophthalmology departments suggest that the current
ranibizumab treatment regimen is inadequate and so visual
acuity outcomes may be inferior to results reported in the
clinical trials. However, the Committee also acknowledged that
these inferior visual acuity outcomes could be attributed to the
widening range of disease severity seen in clinical practice.


4.2
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Uncertainties
generated by the
evidence


The Committee acknowledged that bevacizumab was not
included as a comparator treatment in the appraisal of
ranibizumab and pegaptanib for the treatment of age-related
macular degeneration (NICE technology appraisal
guidance 155), although this was undertaken before the
emergence of evidence on the clinical effectiveness of
bevacizumab. Therefore, the Committee agreed that it was
reasonable to defer consideration of bevacizumab as a
comparator in this appraisal. In the interests of fairness, it also
agreed that the proposed review of the guidance on aflibercept
should coincide with the review date for NICE technology
appraisal guidance 155, which should also include
bevacizumab.


4.3


Are there any
clinically relevant
subgroups for
which there is
evidence of
differential
effectiveness?


None was identified. –


The Committee noted that aflibercept at its licensed dose was
shown to be clinically non-inferior to ranibizumab in terms of
visual acuity outcomes at 96 weeks. The Committee concluded
that aflibercept is a clinically effective treatment option for
visual impairment caused by wet age-related macular
degeneration.


4.5Estimate of the
size of the clinical
effectiveness
including strength
of supporting
evidence


For the network meta-analyses and indirect comparisons
submitted by the manufacturer, the Committee was aware that,
although the point estimates for visual acuity outcomes
favoured aflibercept, no statistically significant differences with
ranibizumab were reported.


4.6


Evidence for cost effectiveness
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Availability and
nature of
evidence


The Committee considered the manufacturer's economic
model and the ERG's critique and exploratory analyses. The
Committee agreed with the ERG that it was unrealistic to
assume no second-eye involvement in the first 2 years of the
model because a large proportion of patients in the VIEW 1
and 2 trials had visual impairment in their second eye at the
start of treatment. The Committee concluded that the ERG's
exploratory approach, which involved separate analyses
depending on whether the study eye was a better-seeing eye
or worse-seeing eye, was more reasonable.


4.8


The Committee noted the ERG's comments that the
manufacturer had applied comparative clinical-effectiveness
data in terms of visual acuity from its network meta-analyses
and indirect comparisons between baseline and 12 months
and between 12 months and 24 months rather than between
baseline and 12 months and between baseline and 24 months.
The Committee agreed with the ERG that the results of the
manufacturer's indirect comparison at 24 months provided
comparative clinical-effectiveness data between baseline and
24 months, and it concluded that the ERG's exploratory
analysis that incorporated this data was the preferred
approach.


4.9


The Committee concluded that it was reasonable to assume
that people in both treatment groups would need 8 treatment
visits in the first year of the model in line with the approach
taken by the ERG in its exploratory analyses.


4.10


Uncertainties
around and
plausibility of
assumptions and
inputs in the
economic model


The Committee concluded that, based on current clinical
practice, it was reasonable to assume that 50% of people in
both treatment groups would need separate monitoring visits in
line with the approach taken by the ERG in its exploratory
analyses.


4.11
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The Committee concluded that although some uncertainty
remained about the true costs involved in treatment and
monitoring visits for people with wet age-related macular
degeneration, the estimates used in the ERG's exploratory
analyses were a fair reflection of the costs involved.


4.12


Incorporation of
health-related
quality-of-life
benefits and
utility values


Have any
potential
significant and
substantial
health-related
benefits been
identified that
were not included
in the economic
model, and how
have they been
considered?


No specific conclusions were made by the Committee about
health-related quality-of-life benefits and utility values.


–


Are there specific
groups of people
for whom the
technology is
particularly cost
effective?


None was identified. –


What are the key
drivers of cost
effectiveness?


The results of the manufacturer's one-way sensitivity analyses
indicated that the cost effectiveness of aflibercept was most
sensitive to the drug acquisition costs, frequency of injections
and monitoring visits, proportion of people in one-stop and
two-stop models, discount rates and the relative risk of gaining
or losing visual acuity with ranibizumab treatment.


3.27
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Most likely
cost-effectiveness
estimate (given
as an ICER)


The Committee noted that its preferred analyses incorporated
the confidential discount to the list price of aflibercept and a
range of discounts (from 0 to 50%) to the list price of
ranibizumab. It also noted that, when discounts to the list price
of ranibizumab ranged from 0 to 45%, aflibercept had lower
costs and quality-adjusted life years (QALYs) than
ranibizumab, which resulted in ICERs for aflibercept compared
with ranibizumab ranging from £1,690,000 to £16,700 saved
per QALY lost and that, when a 50% discount was applied to
the list price of ranibizumab, aflibercept was dominated by
ranibizumab in both the worse-seeing eye and better-seeing
eye models. However, the Committee was aware that, in both
the manufacturer's and the ERG's analyses, the differences in
total costs and QALYs were very small.


4.13


Additional factors taken into account


Patient access
schemes (PPRS)


The manufacturer of aflibercept solution for injection has
agreed a patient access scheme with the Department of
Health. This involves a confidential discount applied to the list
price of aflibercept solution for injection. The level of the
discount is commercial in confidence.


2.4


End-of-life
considerations


Not applicable. –


Equalities
considerations
and social value
judgements


The Committee considered whether there were any equalities
considerations affecting population groups protected by
equality legislation and concluded that there were no equality
issues relating to this appraisal in the guidance.


4.16
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5 Implementation


5.1 Section 7(6) of the National Institute for Health and Care Excellence
(Constitution and Functions) and the Health and Social Care Information
Centre (Functions) Regulations 2013 requires clinical commissioning groups,
NHS England and, with respect to their public health functions, local authorities
to comply with the recommendations in this appraisal within 3 months of its
date of publication.


5.2 When NICE recommends a treatment 'as an option', the NHS must make sure
it is available within the period set out in the paragraph above. This means
that, if a patient has wet age-related macular degeneration and the doctor
responsible for their care thinks that aflibercept solution for injection is the right
treatment, it should be available for use, in line with NICE's recommendations.


5.3 The Department of Health and the manufacturer have agreed that aflibercept
solution for injection will be available to the NHS with a patient access scheme
which makes aflibercept solution for injection available with a discount. The
size of the discount is commercial in confidence. It is the responsibility of the
manufacturer to communicate details of the discount to the relevant NHS
organisations. Any enquiries from NHS organisations about the patient access
scheme should be directed to lesley.gilmour@bayer.com.


5.4 NICE has developed tools to help organisations put this guidance into practice
(listed below).


Costing template and report to estimate the national and local savings and costs
associated with implementation.
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6 Related NICE guidance


Epiretinal brachytherapy for wet age related macular degeneration. NICE interventional
procedure guidance 415 (2011).


Macular translocation with 360° retinotomy for wet age-related macular degeneration. NICE
interventional procedure guidance 340 (2010).


Limited macular translocation for wet age-related macular degeneration. NICE interventional
procedure guidance 339 (2010).


Implantation of miniature lens systems for advanced age-related macular degeneration.
NICE interventional procedure guidance 272 (2008).


Ranibizumab and pegaptanib for the treatment of age-related macular degeneration. NICE
technology appraisal guidance 155 (2008).


Transpupilary thermotherapy for age-related macular degeneration. NICE interventional
procedure guidance 58 (2004).


Radiotherapy for age-related macular degeneration. NICE interventional procedure
guidance 49 (2004).


Guidance on the use of photodynamic therapy for age-related macular degeneration. NICE
technology appraisal guidance 68 (2003).
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7 Review of guidance


7.1 The guidance on this technology will be considered for review in February
2014. This is to coincide with the review date proposed for NICE technology
appraisal guidance 155 (ranibizumab and pegaptanib for the treatment of
age-related macular degeneration). The Guidance Executive will decide
whether the technology should be reviewed based on information gathered by
NICE, and in consultation with consultees and commentators.


Andrew Dillon
Chief Executive
July 2013
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8 Appraisal Committee members and NICE project team


8.1 Appraisal Committee members


The Appraisal Committees are standing advisory committees of NICE. Members are appointed
for a 3-year term. A list of the Committee members who took part in the discussions for this
appraisal appears below. There are 4 Appraisal Committees, each with a chair and vice chair.
Each Appraisal Committee meets once a month, except in December when there are no
meetings. Each Committee considers its own list of technologies, and ongoing topics are not
moved between Committees.


Committee members are asked to declare any interests in the technology to be appraised. If it is
considered there is a conflict of interest, the member is excluded from participating further in that
appraisal.


The minutes of each Appraisal Committee meeting, which include the names of the members
who attended and their declarations of interests, are posted on the NICE website.


Professor Andrew Stevens
Chair of Appraisal Committee C, Professor of Public Health, University of Birmingham


Professor Gary McVeigh
Vice Chair of Appraisal Committee C, Professor of Cardiovascular Medicine, Queens University
Belfast and Consultant Physician, Belfast City Hospital


Professor Kathryn Abel
Director of Centre for Women's Mental Health, University of Manchester


Dr Daniele Bryden
Consultant in Intensive Care Medicine and Anaesthesia, Sheffield Teaching Hospitals NHS Trust


Dr Andrew Burnett
Director for Health Improvement and Medical Director, NHS Barnet, London


David Chandler
Lay Member
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Gail Coster
Advanced Practice Sonographer, Mid Yorkshire Hospitals NHS Trust


Professor Peter Crome
Honorary Professor, Dept of Primary Care and Population Health, University College London


Dr Maria Dyban
General Practitioner, Kings Road Surgery, Glasgow


Professor Rachel A Elliott
Lord Trent Professor of Medicines and Health, University of Nottingham


Dr Greg Fell
Consultant in Public Health, Bradford Metropolitan Borough Council


Dr Peter Jackson
Clinical Pharmacologist, University of Sheffield


Dr Janice Kohler
Senior Lecturer and Consultant in Paediatric Oncology, Southampton University Hospital Trust


Emily Lam
Lay Member


Dr Allyson Lipp
Principal Lecturer, University of Glamorgan


Dr Claire McKenna
Research Fellow in Health Economics, University of York


Dr Grant Maclaine
Director, Health Economics & Outcomes Research, BD, Oxford


Dr Andrea Manca
Health Economist and Senior Research Fellow, University of York
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Henry Marsh
Consultant Neurosurgeon, St George's Hospital, London


Dr Suzanne Martin
Reader in Health Sciences


Dr Paul Miller
Director, Payer Evidence, Astrazeneca UK Ltd


Professor Eugene Milne
Deputy Regional Director of Public Health, North East Strategic Health Authority, Newcastle
upon Tyne


Professor Stephen O'Brien
Professor of Haematology, Newcastle University


Dr Anna O'Neill
Deputy Head of Nursing and Healthcare School/Senior Clinical University Teacher, University of
Glasgow


Alan Rigby
Academic Reader, University of Hull


Dr Peter Selby
Consultant Physician, Central Manchester University Hospitals NHS Foundation Trust


Professor Matt Stevenson
Technical Director, School of Health and Related Research, University of Sheffield


Dr Tim Stokes
Senior Clinical Lecturer, University of Birmingham


Dr Paul Tappenden
Reader in Health Economic Modelling, School of Health and Related Research, University of
Sheffield
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Dr Judith Wardle
Lay Member


8.2 NICE project team


Each technology appraisal is assigned to a team consisting of 1 or more health technology
analysts (who act as technical leads for the appraisal), a technical adviser and a project
manager.


Matthew Dyer
Technical Lead


Zoe Charles
Technical Adviser


Lori Farrar
Project Manager
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9 Sources of evidence considered by the Committee


A. The Evidence Review Group (ERG) report for this appraisal was prepared by Aberdeen HTA
Group:


Cummins E, Fielding S, Johnston R, Rothnie K, Stewart F, Lois N, Burr J, Brazzelli M.
Aflibercept solution for injection for the treatment of wet age-related macular degeneration.
Aberdeen HTA Group, Institute of Applied Health Sciences, University of Aberdeen, 2013


B. The following organisations accepted the invitation to participate in this appraisal as
consultees and commentators. They were invited to comment on the draft scope. Organisations
listed in I were also invited to make written submissions. Organisations listed in II gave their
expert views on Aflibercept solution for injection for the first line treatment of wet age-related
macular degeneration (AMD) by providing a written statement to the Committee. Organisations
listed in I, II and III have the opportunity to appeal against the final appraisal determination.


I. Manufacturer/sponsor


Bayer


II. Professional/specialist and patient/carer groups:


Macular Society


Royal National Institute of Blind People (RNIB)


Royal College of Nursing


Royal College of Ophthalmologists


Royal College of Pathologists


III. Other consultees:


Department of Health


Bristol, North Somerset and South Gloucestershire (PCT Cluster)


Welsh Government
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IV. Commentator organisations (did not provide written evidence and without the right of appeal):


Commissioning Support Appraisals Service


Department of Health, Social Services and Public Safety for Northern Ireland


Healthcare Improvement Scotland


Moorfields Pharmaceuticals


Novartis Pharmaceuticals


Aberdeen HTA Group


National Institute for Health Research Health Technology Assessment Programme


C. The following individuals were selected from clinical specialist and patient expert nominations
from the consultees and commentators. They gave their expert personal view on aflibercept by
providing oral evidence to the Committee.


Ian Pearce, Consultant Ophthalmologist, nominated by RNIB – clinical specialist


Robert Johnson, Consultant Ophthalmologist, nominated by Bayer – clinical specialist


Sobha Sivaprasad, Consultant Ophthalmologist, nominated by The Royal College of
Ophthalmologists - clinical specialist


Cathy Yelf, nominated by Macular Society - patient expert


Clara Eaglan, nominated by RNIB - patient expert


D. Representatives from the following manufacturer/sponsor attended Committee meetings.
They contributed only when asked by the Committee chair to clarify specific issues and comment
on factual accuracy.


Bayer
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About this guidance


NICE technology appraisal guidance is about the use of new and existing medicines and
treatments in the NHS in England and Wales.


This guidance was developed using the NICE single technology appraisal process.


We have produced a summary of this guidance for patients and carers. Tools to help you put the
guidance into practice and information about the evidence it is based on are also available.


Your responsibility
This guidance represents the views of NICE and was arrived at after careful consideration of the
evidence available. Healthcare professionals are expected to take it fully into account when
exercising their clinical judgement. However, the guidance does not override the individual
responsibility of healthcare professionals to make decisions appropriate to the circumstances of
the individual patient, in consultation with the patient and/or guardian or carer.


Implementation of this guidance is the responsibility of local commissioners and/or providers.
Commissioners and providers are reminded that it is their responsibility to implement the
guidance, in their local context, in light of their duties to have due regard to the need to eliminate
unlawful discrimination, advance equality of opportunity and foster good relations. Nothing in this
guidance should be interpreted in a way that would be inconsistent with compliance with those
duties.


Copyright
© National Institute for Health and Care Excellence 2013. All rights reserved. NICE copyright
material can be downloaded for private research and study, and may be reproduced for
educational and not-for-profit purposes. No reproduction by or for commercial organisations, or
for commercial purposes, is allowed without the written permission of NICE.


Contact NICE
National Institute for Health and Care Excellence
Level 1A, City Tower, Piccadilly Plaza, Manchester M1 4BT


www.nice.org.uk
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1 Guidance


1.1 Ranibizumab is recommended as an option for treating visual impairment due
to choroidal neovascularisation secondary to pathological myopia when the
manufacturer provides ranibizumab with the discount agreed in the patient
access scheme.
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2 The technology


2.1 Ranibizumab (Lucentis, Novartis) belongs to a class of drugs that blocks the
action of vascular endothelial growth factor (VEGF)-A. By blocking the action
of VEGF-A, ranibizumab prevents abnormal blood vessels developing, thereby
limiting visual loss and improving vision. Ranibizumab has a marketing
authorisation for 'the treatment of visual impairment due to choroidal
neovascularisation 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
2 months and at least every 3 months thereafter during the first year. If
monitoring reveals signs of disease activity, for example, 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 66). The manufacturer of
ranibizumab (Novartis) has agreed a patient access scheme with the
Department of Health, revised in the context of Ranibizumab for treating
diabetic macular oedema (NICE technology appraisal guidance 274), which
makes ranibizumab available with a discount applied to all invoices. The level
of the discount is commercial-in-confidence (see section 5.3). The Department
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of Health considered that this patient access scheme does not constitute an
excessive administrative burden on the NHS.
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3 The manufacturer's submission


The Appraisal Committee (section 8) considered evidence submitted by the manufacturer of
ranibizumab and a review of this submission by the Evidence Review Group (ERG; section 9).


Clinical effectiveness


3.1 The manufacturer submitted evidence of clinical and cost effectiveness for
ranibizumab compared with verteporfin photodynamic therapy (vPDT) in
people with choroidal neovascularisation associated with pathological myopia.
Pathological myopia is a chronic condition characterised by excessive
lengthening of the eye and degenerative changes at the back of the eye.
These changes to the eye can cause blood vessels to leak or bleed into the
retina in a process known as choroidal neovascularisation. This can result in
visual impairment, in particular a loss of central vision. The manufacturer did
not provide a comparison with bevacizumab, which is listed as a comparator in
the scope for this appraisal. It did not consider bevacizumab to be a valid
comparator because it is unlicensed for this condition and not routinely used.


3.2 The main sources of evidence presented in the manufacturer's submission
came from a Novartis phase III trial (RADIANCE) and 2 other randomised trials
(Gharbiya 2010; Iacono 2012). Gharbiya (2010) and Iacono (2012) compared
ranibizumab with bevacizumab. However, the manufacturer did not present
data from the bevacizumab arm of these trials.


3.3 RADIANCE compared ranibizumab with vPDT in people with visual impairment
caused by choroidal neovascularisation 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). On day 1 of treatment, patients in the
ranibizumab groups received 0.5 mg of ranibizumab and patients in the vPDT
group were given 6 mg/m2 of verteporfin intravenously, followed by a light dose
of 50 J/cm2 at an intensity of 600 mW/cm2 for 83 seconds. In the ranibizumab
disease activity group (n=116) and the vPDT group, patients were re-treated if
visual impairment caused by intra or subretinal fluid, or active leakage
secondary to pathological myopia, was seen. Treatment was continued until
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these effects were no longer seen. In the ranibizumab disease stabilisation
group (n=106), patients were re-treated if there was a loss of best corrected
visual acuity (BCVA) because of disease activity. Treatment was continued
until BCVA was stable for 3 consecutive monthly assessments.


3.4 The primary end point of RADIANCE was the mean average change in BCVA
between baseline and months 1–3, measured using the Early Treatment of
Diabetic Retinopathy Study (ETDRS) eye chart, in which a score of 85 letters
corresponds to normal visual acuity. Gains in BCVA (reported as
mean±standard deviation [SD]) were statistically significantly greater in both
ranibizumab groups (disease activity group; 10.6±7.3 letters, p<0.0001
compared with vPDT, disease stabilisation group; 10.5±8.2 letters, p<0.0001
compared with vPDT) than in the vPDT group (2.2±9.5 letters). The secondary
end points included the proportion of patients gaining 10 or more or 15 or more
letters, mean change in BCVA, and changes in central retinal thickness from
baseline. Both of the ranibizumab groups had statistically significantly more
patients gaining 10 or more letters or 15 or more letters than the vPDT group.
There was no statistically significant difference between either of the
ranibizumab groups compared with the vPDT group in mean change in BCVA
or in mean change in central retinal thickness. The length of follow-up was
12 months for the 2 ranibizumab groups. After 3 months, 72% of the patients in
the vPDT group received ranibizumab. Therefore, the manufacturer did not
compare the results of the vPDT group with the results of the ranibizumab
groups after the initial 3-month period.


3.5 The 2 other randomised trials (Gharbiya 2010; Iacono 2012) were
single-centre trials conducted in Italy comparing ranibizumab with
bevacizumab. The manufacturer did not present the data for the bevacizumab
arm for either trial. The Iacono (2012) study was a double-blind clinical trial in
people with subfoveal choroidal neovascularisation secondary to pathological
myopia (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 choroidal neovascularisation secondary to
pathological myopia and evidence of leakage from the choroidal
neovascularisation lesion (32 eyes; ranibizumab=16, bevacizumab=16) with a
follow-up period of 6 months. The mean (±SD) change in BCVA was 9±NR (not
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reported) letters in the ranibizumab arm of the Iacono (2012) study and
17.3±11.1 letters in the ranibizumab arm of the Gharbiya (2010) study. It was
not reported how many patients gained 10 or more letters in the Iacono study,
although 7 (30%) gained 15 or more letters in the ranibizumab arm. In the
ranibizumab arm of the Gharbiya (2010) study, 12 (75%) patients gained
10 letters or more and 9 (56%) gained 15 letters or more. The mean change in
retinal thickness was not reported in the Iacono (2012) study. In the
ranibizumab arm of the Gharbiya (2010) study, the mean change in retinal
thickness was −45±NR micrometers.


3.6 The manufacturer identified 6 non-randomised studies relevant to the decision
problem. All 6 studies investigated the use of ranibizumab in patients with
choroidal neovascularisation secondary to pathological myopia, with follow-up
times ranging from a mean of 8 months to a median of 17 months. One study
was a multicentre phase II study (the REPAIR study) and the other 5 studies
were prospective case-series (Calvo-Gonzalez 2011; Lalloum 2010; Ouhadj
2010; Silva 2010; Vadala 2011). A statistically significant change in BCVA from
baseline to time of assessment was shown in 4 of the 6 studies. The number of
patients who gained 15 or more letters at follow-up ranged from 24–47%.


3.7 Adverse effects of ranibizumab were reported in RADIANCE. Ocular adverse
events in the ranibizumab disease activity group were 16 (14%, 0 severe),
31 (26%, 1 severe), and 44 (37%, 1 severe) and in the ranibizumab disease
stabilisation group were 29 (27%, 0 severe), 38 (36%, 0 severe), and 46 (43%,
1 severe) by 3, 6, and 12 months respectively. There were 5 (9%) ocular
adverse events in the vPDT group by 3 months, of which none were severe.
Non-ocular adverse events in the ranibizumab disease activity group were
30 (25%, 1 severe), 42 (36%, 3 severe), and 51 (43%, 6 severe) and in the
ranibizumab disease stabilisation group were 27 (26%, 0 severe), 38 (36%, 1
severe), and 48 (45%, 3 severe) by 3, 6, and 12 months respectively. There
were 6 (11%) non-ocular adverse events in the vPDT group by 3 months, of
which none were severe. There were no systemic or significant ocular adverse
events in the Iacono (2012) or Gharbiya (2010) trials. REPAIR reported
adverse events that occurred in 2 or more patients. Ocular adverse events
occurred in 29 (45%) patients and non-ocular adverse events in 39 (60%)
patients over 12 months. Calvo-Gonzalez (2011) reported that 2 eyes
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developed anterior uveitis over a mean follow-up of 16 months. The other
4 non-randomised studies (Lalloum 2010; Ouhadj 2010; Silva 2010; Vadala
2011) reported that no systemic or ocular adverse events were observed, with
the mean follow-up ranging from 8 to 17 months.


3.8 Impact on health-related quality of life was measured in RADIANCE. The
change in National Eye Institute Visual Functioning Questionnaire 25 item (NEI
VFQ-25) composite score from baseline to 3 months (reported as mean±SD)
was statistically significantly higher for the 2 ranibizumab groups (disease
activity group; 4.3±10.1, p<0.05 compared with vPDT, disease stabilisation
group; 5.3±14.0, p<0.05 compared with vPDT) compared with the vPDT group
(0.3±12.6). The mean (±SD) change in the EQ-5D questionnaire from baseline
to 3 months was 2.3±55.0, 4.2±NR, and 2.1±NR for the ranibizumab disease
activity, ranibizumab disease stabilisation, and vPDT groups respectively. The
mean (±SD) reduction in Work Productivity and Activity Impairment
Questionnaire: General Health (WPAI-GH) score from baseline to 3 months
was 22.0±55.0, 21.9±75.2, and 10.2±59.9 for the ranibizumab disease activity,
ranibizumab disease stabilisation, and vPDT groups respectively. The
statistical significance of the differences between the groups for the EQ-5D
and WPAI-GH scores were not reported.


Cost effectiveness


3.9 The manufacturer developed a cost–utility Markov model that evaluated the
cost effectiveness of ranibizumab compared with vPDT in people with
choroidal neovascularisation associated with pathological myopia. 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. The health states were defined by a
10-letter range in BCVA. The model had 3-monthly cycles and a lifetime time
horizon.


3.10 The transition probabilities for the first cycle of the model (baseline to month 3)
for both ranibizumab and vPDT were based on RADIANCE. For the next
3 cycles (months 4 to 12), the transition probabilities between health states
were derived from RADIANCE for ranibizumab and from the Verteporfin in
Photodynamic Therapy (VIP) trial for vPDT. VIP compared vPDT with
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photodynamic therapy in 120 patients with subfoveal choroidal
neovascularisation secondary to pathological myopia. For cycles 5 onwards
(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 included crossover from the better-seeing eye to the worse-seeing eye
and vice versa as patients changed health states.


3.11 A baseline rate of bilateral involvement (that is, both eyes affected by choroidal
neovascularisation) of 15% was derived from 2 published studies (Cohen
1996; Hampton 1983) and the model assumed no incidence of choroidal
neovascularisation secondary to pathological myopia after baseline
measurement. Based on expert opinion, the manufacturer estimated a
recurrence of choroidal neovascularisation in 6% of patients each year after
the first 2 years of modelling. The manufacturer assumed an indefinite duration
of treatment benefit, based on the treatment benefit seen at year 1.


3.12 Base-case utility values for the better-seeing eye were taken from a published
study of the UK general population in which BCVA health states were
simulated with contact lenses that created the effects of age-related macular
degeneration (Czoski-Murray et al. 2009). They ranged from 0.850 in patients
with a BCVA of 86 to 100 letters to 0.353 for those with a BCVA of less than
25 letters. Base-case utility values for the worse-seeing eye were calculated
from the values for the better-seeing eye, with the assumption that the
maximum utility gain in the worse-seeing eye was 0.1. These utilities therefore
ranged from 0.850 for a BCVA of 86 to 100 letters, to 0.750 for a BCVA of less
than 25 letters.


3.13 Disutilities were defined as adverse events that occurred in more than
5 patients and were suspected to be related to the study drug or ocular
injection in RADIANCE (for ranibizumab) or VIP (for vPDT). Disutilities were
conjunctival haemorrhage (ranibizumab; 8.5%, vPDT; 0%), increased
intraocular pressure (ranibizumab; 4.2%, vPDT; 0%), visual disturbance
(ranibizumab; 0%, vPDT; 14.8%), and injection site adverse events
(ranibizumab; 0%, vPDT; 9.9%).
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3.14 Total costs for treatment were calculated from the unit costs, administration
costs, and the cost of a monitoring visit multiplied by the total number of
treatment visits and monitoring visits needed. The cost of blindness was
calculated as £17,326 in the first year and £17,245 in each year after.


3.15 The manufacturer's base-case deterministic cost-effectiveness analysis results
showed that ranibizumab dominated vPDT (that is, it was more effective and
less costly), resulting in more QALYs (13.18 compared with 12.75) and lower
costs (£9694 compared with £12,455). The manufacturer similarly presented
base-case probabilistic results which showed that ranibizumab dominated
vPDT.


3.16 The manufacturer conducted one-way sensitivity analyses using a net
monetary benefit approach (calculated by multiplying the incremental QALYs
by £20,000 and then subtracting the incremental costs) because ranibizumab
dominated vPDT in the base-case analysis. The sensitivity analysis showed
that the model was 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 group, the discount rate for benefits and the
maximum utility gain in the worse-seeing eye. The results of the
manufacturer's sensitivity analysis showed that ranibizumab remained
dominant up to a unit cost of £783 (range £0–3750) and when up to
12 injections were needed in either year 1 or year 2 (range 0–12, with vPDT
given 3.4 times per year). Scenario analyses showed that ranibizumab
remained dominant when other methods for calculating transition probabilities,
such as keeping transition probabilities constant across all visual acuity levels,
and other sources of natural history data (Bottoni et al. 2001; Hampton et al.
1983; Hotchkiss et al. 1981; Kojima et al. 2006; Secretan et al. 1997;
Tabandeh et al. 1999; Yoshida et al. 2002), were used, and when the
maximum gain in utility for the worse-seeing eye is 0.2 or 0.3. The sensitivity
analysis showed that there was a 100% probability of ranibizumab being cost
effective if the maximum acceptable ICER was £20,000 or £30,000 per QALY
gained.


3.17 The manufacturer conducted 3 scenario analyses. The first scenario analysis
involved calculating the transition probabilities from patient-level data using
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3 different methods. The base-case method used probabilities that were
dependent on the current BCVA level and assumed 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 2 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 worse-seeing eye.
Ranibizumab continued to dominate vPDT in all of the scenario analyses.


ERG critique of the manufacturer's submission


3.18 The ERG commented that the manufacturer did not include bevacizumab as a
comparator even though it was included in the NICE appraisal scope. The
ERG noted that the manufacturer stated that bevacizumab is unlicensed for
use in the UK for choroidal neovascularisation associated with pathological
myopia and that use of bevacizumab is not established practice in the UK for
this indication. The ERG stated that although vPDT has a UK marketing
authorisation for treatment of choroidal neovascularisation, it is rarely used in
clinical practice.


3.19 The ERG found 2 head-to-head trials of bevacizumab and ranibizumab. The
ERG noted that the manufacturer had included these 2 trials in their
submission, but had only presented data from the ranibizumab arms. The ERG
stated that neither of these studies showed statistically significant differences
between the ranibizumab and bevacizumab arms in mean change from
baseline in BCVA, mean change in central retinal thickness, or in the number
of patients gaining 10 or more or 15 or more letters.


3.20 The ERG noted that in RADIANCE the primary end point was at 3 months, and
the ERG's clinical specialist thought that 12 months should be the minimum to
assess longer term efficacy of treatment. The ERG stated that in VIP, the
statistically significant difference between the vPDT and photodynamic therapy
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groups in the primary end point at 3 months was no longer seen at 24 months,
and that this could also be true for ranibizumab. The ERG believed that it was
unlikely that a 3-month follow-up period would provide adequate information
about potential adverse effects of the anti-VEGF treatment.


3.21 The ERG noted that geographic atrophy, which is an advanced form of dry
age-related macular degeneration in which the rods and cones of the retina
degenerate, is a common feature in patients with pathological myopia. It stated
that the development of geographic atrophy or extension of pre-existing
geographic atrophy has been recognised as a potential side effect in patients
with age-related macular degeneration having anti-VEGF treatment. The ERG
was concerned that geographic atrophy was not assessed in RADIANCE
because it can affect long-term visual outcomes.


3.22 The ERG noted that there was a difference between the patient populations in
the RADIANCE and VIP trials. It was concerned that RADIANCE included a
greater proportion of patients with non-subfoveal involvement. The ERG stated
that this may affect the comparability of the trials, because patients with
subfoveal involvement tend to have a worse prognosis. The ERG suggested
that the difference in the number of patients with subfoveal involvement in the
2 trials may overestimate the benefit of ranibizumab.


3.23 The ERG noted that the model accounted for the possibility of the
better-seeing eye becoming the worse-seeing eye, and vice versa, as patients
change health states. The ERG stated that the method used by the
manufacturer may underestimate the net quality-adjusted life year (QALY)
gains and costs of blindness that may arise from the more effective treatment.


3.24 The ERG questioned whether an appropriate source had been used for the
health-related quality of life data in the model. The ERG identified the Brown et
al. (1999) study, which measured health-related quality of life directly from
patients with impaired vision in at least 1 eye, producing a narrower range of
utility values than the study by Czoski-Murray et al. (2009).


3.25 The ERG noted that the number of ranibizumab injections needed in years 2
and 3 may have been underestimated. It described a study by Franqueira et al.
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(2012) that reported results of a 3-year retrospective study of 40 eyes with
choroidal neovascularisation associated with pathological myopia. The mean
number of injections in the study was 2.4 in year 2. The ERG suggested that
1.7 injections in year 2 would be a more reasonable assumption than the
1 injection in year 2 assumed in the manufacturer's model.


3.26 The ERG commented that the costs of blindness may have been
overestimated. This was driven by the different costs of residential care
calculated by the ERG and the manufacturer. The ERG suggested that a cost
of blindness of £7510 in the first year and £7429 in each subsequent year,
based on 2011 Personal and Social Services Research Unit costs and 30% of
people being privately funded, was a more reasonable assumption.


3.27 The ERG noted that there were health state probabilities included in the
manufacturer's model that were populated by relatively few patients. It was
unsure whether the trials provided sufficient patient-level data to be able to
sensibly populate a model with 8 health states and a 64 cell transition
probability matrix. Therefore the ERG was concerned about the reliability of the
manufacturer's probability modelling.


3.28 The ERG noted some uncertainty about the use of mortality multipliers in the
manufacturer's model. It stated that the definition of visual impairment in Christ
et al. (2008), which was used by the manufacturer as a source of the
multipliers, was ambiguous.


3.29 The ERG noted that EQ-5D data were collected in RADIANCE but were not
included in the manufacturer's submission. The ERG requested the EQ-5D
data during the clarification process and these were provided by the
manufacturer. The ERG commented that the data indicated that changes in the
BCVA of the worse-seeing eye had no impact on patients' health-related
quality of life.


3.30 The ERG stated that the manufacturer's assumption that treatment benefit
would continue indefinitely was optimistic. The ERG performed exploratory
analyses that incorporated alternative durations of treatment benefit of 1, 5, 10
and 20 years. This caused the net savings, QALYs and health benefits to
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decrease compared with those in the manufacturer's model. Ranibizumab
remained dominant compared with vPDT even for a 1 year duration of
treatment benefit.


3.31 The ERG highlighted minor errors in the manufacturer's model, in the
calculation of the quarterly proportion of patients worsening, derived from
natural history data. These errors were acknowledged in the manufacturer's
clarification responses. The ERG corrected the errors in their exploratory
analysis of the manufacturer's model.


3.32 The ERG conducted an exploratory analysis which involved the following
modifications to the manufacturer's model:


Brown et al. (1999) as a source of utility values in addition to Czoski-Murray et al.
(2009)


changed the dose of ranibizumab in year 2 from 1 to 1.7


changed the costs of blindness from £17,326 in year 1 and £17,245 in each
subsequent year to £7510 and £7429 respectively


changed the mortality multiplier for blindness (BCVA of 35 letters or less) from 1.54
to 1.48


corrected the calculation of the quarterly proportion of patients worsening.


3.33 In the ERG's exploratory analysis, ranibizumab dominated vPDT. The total cost
of ranibizumab was £10,055 and of vPDT was £12,529 (incremental cost
−£2474). Using utility values from Brown et al. (1999), the total QALYs were
14.514 for ranibizumab and 14.170 for vPDT (incremental QALYs 0.344).
Using utility values from Czoski-Murray et al. (2009), the total QALYs were
13.105 for ranibizumab and 12.838 for vPDT (incremental QALYs 0.266).


3.34 Full details of all the evidence are in the manufacturer's submission and the
ERG report.
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4 Consideration of the evidence


4.1 The Appraisal Committee reviewed the data available on the clinical and cost
effectiveness of ranibizumab, having considered evidence on the nature of
choroidal neovascularisation associated with pathological myopia and the
value placed on the benefits of ranibizumab by people with the condition, those
who represent them, and clinical specialists. It also took into account the
effective use of NHS resources.


4.2 The Committee considered the current management of visual impairment
caused by choroidal neovascularisation associated with pathological myopia.
The clinical specialist stated that verteporfin photodynamic therapy (vPDT) has
been used since 2005, and before this, no treatment was available. It heard
from the clinical specialist that vPDT is not effective in most patients. The
Committee discussed the use of vPDT and noted that its use is now
diminishing because of the anti-vascular endothelial growth factor (anti-VEGF)
treatments, such as ranibizumab and bevacizumab. It noted that bevacizumab
is used outside of its marketing authorisation and has to be formulated under a
'specials' licence. It concluded that a licensed alternative treatment to vPDT for
visual impairment caused by choroidal neovascularisation with pathological
myopia would be welcomed by clinicians and patients.


4.3 The Committee considered the impact of visual impairment caused by
choroidal neovascularisation with pathological myopia on the everyday life of
patients. The Committee understood from the patient expert that the condition
affects a younger group of patients compared with other eye conditions and so
affects the ability to work, drive, and care for children or other dependents. It
heard from the patient expert that loss of vision has a significant effect on the
independence of people with the condition and can lead to depression. The
Committee agreed that loss of vision caused by choroidal neovascularisation
seriously impairs quality of life.


4.4 The Committee considered the comparators for this appraisal. The Committee
expressed concern that the manufacturer had not included bevacizumab as a
comparator. It noted that the scope listed vPDT and bevacizumab as
comparators, although it was aware that bevacizumab does not have a
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marketing authorisation for treating visual impairment caused by choroidal
neovascularisation associated with pathological myopia. The Committee noted
that appropriate comparators should be established practice in England. This
is not intended to be restrictive, but to emphasise the need for comparison with
all relevant comparators; any drug in routine use or considered to be best
practice should be considered a potential comparator. The Committee heard
from the manufacturer that it considered that bevacizumab was not an
appropriate comparator because its use in the NHS is not routine or best
practice. The Committee heard from the patient expert and clinical specialist
that bevacizumab is used in some patients, but only after some delay to
agreement for funding. The Committee noted that the written statements
submitted by the Royal College of Ophthalmologists, the Royal College of
Pathologists, and the Macular Society suggested considerable use of
bevacizumab in the NHS for this indication. The Committee also noted that
there are 2 trials (see section 4.7) that compared ranibizumab with
bevacizumab in choroidal neovascularisation associated with pathological
myopia. However, both of these had a small number of patients. The
Committee heard from the clinical specialist that there are some residual safety
concerns with the use of bevacizumab, but considered these to be minor. It
was aware of the conclusions of the Decision Support Unit report
(Bevacizumab in eye conditions: Issues related to quality, use, efficacy and
safety), which stated that adverse event rates were low in all bevacizumab and
comparator groups. However, the Committee also noted that the use of
bevacizumab in the eye had not been assessed by the regulatory agencies. It
agreed that bevacizumab was a legitimate potential comparator with respect to
its use in the NHS. The Committee concluded that because the available
evidence for bevacizumab in this indication was limited to 2 small trials, there
was currently insufficient evidence to allow bevacizumab to be included with
confidence in a clinical and cost-effectiveness analysis, but it did not rule out
the possibility of future evidence providing that confidence.


Clinical effectiveness


4.5 The Committee considered the evidence presented by the manufacturer on the
clinical effectiveness of ranibizumab. The Committee acknowledged that the
evidence was primarily from RADIANCE, which compared ranibizumab with
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vPDT, and was complemented by evidence from 2 other randomised trials that
compared ranibizumab with bevacizumab, even though the manufacturer did
not present the data for the bevacizumab arms of these trials in its submission.
The Committee noted that ranibizumab was associated with a greater
improvement than vPDT in best corrected visual acuity (BCVA) between
baseline and months 1–3. The Committee concluded that ranibizumab is a
clinically effective treatment option for visual impairment caused by choroidal
neovascularisation associated with pathological myopia.


4.6 The Committee discussed the primary end point of RADIANCE, which was the
mean average change in BCVA between baseline and months 1–3. The
Committee heard from the clinical specialist that 3 months was not a long time
period to assess the longer term benefits of ranibizumab. However, the other
studies of ranibizumab and the long-term follow-up of its use in other eye
conditions suggest a sustained effect. The Committee concluded that, because
the clinical effectiveness of ranibizumab was not compared with vPDT after 3
months in RADIANCE, there is uncertainty about the long-term efficacy of
ranibizumab for visual impairment caused by choroidal neovascularisation
associated with pathological myopia.


4.7 The Committee considered the 2 trials presented in the manufacturer's
submission that compared the use of ranibizumab and bevacizumab in
choroidal neovascularisation associated with pathological myopia. The
Committee noted that this was in line with the scope, in which bevacizumab
was included as a comparator. The Committee heard from the clinical
specialist that the 2 trials, although small, showed ranibizumab and
bevacizumab to be equally effective. It was aware that the manufacturer
presented only the results from the ranibizumab arms of these trials in their
submission and that the Evidence Review Group (ERG) had presented the
results from the bevacizumab arms in their report (see section 3.19). The
Committee concluded that ranibizumab is likely to be as clinically effective as
bevacizumab in patients with visual impairment caused by choroidal
neovascularisation associated with pathological myopia.


4.8 The Committee considered the trial evidence for adverse events associated
with ranibizumab. The Committee discussed whether geographic atrophy was
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under-reported because markers of this effect were not measured in
RADIANCE. The clinical specialist argued that there was no particular reason
to expect geographic atrophy as a side effect of ranibizumab treatment. The
Committee was aware that the main adverse events listed in the summary of
product characteristics were eye pain, ocular hyperaemia, increased
intraocular pressure, vitritis, and vitreous detachment. The Committee agreed
that the evidence suggested manageable adverse events with ranibizumab,
and concluded that ranibizumab was safe and well tolerated in patients with
visual impairment caused by choroidal neovascularisation associated with
pathological myopia.


Cost effectiveness


4.9 The Committee considered the cost-effectiveness evidence presented in the
manufacturer's submission, including the base-case results, the sensitivity and
scenario analyses and the ERG's critique of the manufacturer's evidence. It
noted that the manufacturer had not included bevacizumab as a comparator in
its economic model. The Committee understood that the manufacturer's
base-case analysis showed that ranibizumab dominated vPDT (that is, it was
more effective and less costly), resulting in more quality-adjusted life years
(QALYs; 13.18 compared with 12.75) and lower costs (£9694 compared with
£12,455).


4.10 The Committee accepted the model structure, but was concerned by some of
the uncertainties about the assumptions used by the manufacturer. In
particular, the Committee queried:


the larger proportion of patients with subfoveal involvement at baseline in the VIP
trial than in the RADIANCE trial


the assumption of an indefinite duration of benefit of ranibizumab treatment


the low number of ranibizumab injections needed in year 2 of treatment


the high estimated costs of blindness


the low estimated costs of ranibizumab and vPDT administration
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the lack of clarity about the source of the mortality multipliers used in the model


the underestimated changes in net QALY gains and the cost of blindness resulting
from the method used to account for the possibility of the treated eye changing from
being the better-seeing eye to being the worse-seeing eye


the use of Czoski-Murray et al. (2009) as a source of utility values, rather than the
EQ-5D data collected in RADIANCE.


The Committee considered each of these issues in turn, as detailed below.


4.11 The Committee considered the clinical-effectiveness data that were used in the
manufacturer's economic model. It recognised that the clinical-effectiveness
data for ranibizumab were derived from RADIANCE and the data for vPDT
after 3 months were derived from the VIP trial. The Committee noted that there
was a larger proportion of patients at baseline with subfoveal involvement in
VIP compared with RADIANCE and it was concerned that this might have had
an impact on the model. The Committee heard from the clinical specialist that
an imbalance would only be clinically relevant if it was in the number of
patients with extra-foveal involvement, and that this did not appear to be the
case. The Committee concluded that the imbalance in the number of patients
with subfoveal involvement in RADIANCE and VIP was unlikely to have a large
impact on the manufacturer's model.


4.12 The Committee discussed the manufacturer's assumption that the average
BCVA gain at the end of year 1 would continue indefinitely. The Committee
heard from the clinical specialist that data collected at the 3 time points in
RADIANCE showed that the benefit of ranibizumab was maintained for at least
12 months. The Committee noted that the ERG's sensitivity analyses included
different durations of treatment benefit, and that ranibizumab dominated vPDT
even when the duration of treatment benefit was reduced to 1 year. The
Committee concluded that the duration of treatment benefit was likely to be
less than the manufacturer's assumption of an indefinite duration, and that
ranibizumab dominated vPDT when the duration of effect was reduced.


4.13 The Committee discussed the manufacturer's assumption about the number of
ranibizumab injections that people would receive in clinical practice. The
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Committee heard from the clinical specialist that, on average, patients only
need ranibizumab injections in the first 3 months of their first year of treatment.
The clinical specialist also stated that patients in the REPAIR trial had well
preserved eyesight after 18 months and did not need further treatment. The
Committee noted that the ERG had increased the number of ranibizumab
injections in the second year of ranibizumab treatment from 1.0 to 1.7 in its
exploratory analysis. Based on experience with patients using ranibizumab, the
clinical specialist felt that this number could be too high. The Committee
concluded that the number of injections included in the manufacturer's base
case could be an underestimate and that even if the number of injections was
increased, ranibizumab would continue to dominate vPDT.


4.14 The Committee considered the costs of blindness used in the manufacturer's
economic model. It noted that the ERG presented lower costs of blindness in
their report. The Committee heard from the ERG that the difference in the
costs of blindness was mainly related to the way the costs for private
residential care were calculated. The Committee noted that the manufacturer's
sensitivity analysis showed that the model was not sensitive to changes in the
costs of blindness. The Committee concluded that the ERG's assumptions
about the costs of blindness were likely to be more realistic than those used by
the manufacturer, and that if the ERG's assumptions had been used,
ranibizumab would continue to dominate vPDT.


4.15 The Committee discussed the administration costs of ranibizumab used in the
manufacturer's economic model. It noted that these costs were likely to be an
underestimate of the true costs incurred in the NHS. The Committee
recognised that the manufacturer's sensitivity analysis showed that the model
was not sensitive to changes in the administration costs. The Committee
concluded that although some uncertainty remained about the NHS costs
involved in the administration of ranibizumab, the uncertainty was not great
enough to affect the dominance of ranibizumab over vPDT.


4.16 The Committee discussed the mortality multipliers that the manufacturer had
used in its economic model. It heard from the ERG that the source of some of
the mortality multipliers was unclear. The ERG also stated that changing the
mortality multipliers to alternative values had little impact on the cost savings or
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QALYs for ranibizumab. The Committee concluded that the manufacturer's
rationale for some of the mortality multipliers used in their model was unclear,
and that any changes to them were unlikely to change the dominance of
ranibizumab over vPDT.


4.17 The Committee considered the method used in the manufacturer's economic
model to account for the possibility of the treated eye changing from being the
better-seeing eye to being the worse-seeing eye as patients changed health
states. The Committee understood that the way the manufacturer had
modelled this seemed to underestimate the changes in net QALY gains and
costs of blindness that may arise from the more effective treatment. The
Committee noted that it was not possible to quantify the size of the effect on
the base-case analysis. The Committee concluded that the modelling of the
treated eye changing from being the better-seeing eye to being the
worse-seeing eye as patients changed health states may have had an impact
on the base-case analysis, which showed that ranibizumab dominated vPDT,
although the level of impact remained unclear.


4.18 The Committee discussed the utility values used in the manufacturer's
economic model. The Committee noted that the source of utility data used in
the base-case analysis (Czoski-Murray et al. 2009) was used in Ranibizumab
for the treatment of diabetic macular oedema (NICE technology appraisal
guidance 274), Ranibizumab for treating visual impairment caused by macular
oedema secondary to retinal vein occlusion (NICE technology appraisal
guidance 283), and Aflibercept solution for injection for treating wet age-related
macular degeneration (NICE technology appraisal guidance 294). It was aware
that EQ-5D data were also collected in RADIANCE, but these data were not
used in the model. The Committee heard from the manufacturer that the
EQ-5D data from RADIANCE were not included because the EQ-5D is widely
recognised as not being sensitive in studies of eye conditions. The Committee
heard from the ERG that using the EQ-5D data collected in RADIANCE did not
have a large effect on the model, although the effect for the worse-seeing eye
was not clear. The Committee concluded that using the EQ-5D data from
RADIANCE was unlikely to change the overall results of the base-case
analysis and that ranibizumab would continue to dominate vPDT.
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4.19 The Committee noted that the manufacturer's model had not included
bevacizumab as a comparator and so the base-case analysis was limited to a
comparison of ranibizumab with vPDT. However, because the available
evidence for bevacizumab in this indication was limited to 2 small trials (see
section 4.4), there was currently insufficient evidence to allow bevacizumab to
be included with confidence in a clinical and cost-effectiveness analysis. The
Committee considered the uncertainties in the manufacturer's model and noted
that they did not have an effect on the overall results of the base-case
analysis, which showed that ranibizumab dominated vPDT. The Committee
concluded that ranibizumab was a cost-effective use of NHS resources for
treating people with visual impairment caused by choroidal neovascularisation
associated with pathological myopia when vPDT was the comparator.


4.20 The Committee discussed how innovative ranibizumab is in its potential to
make a significant and substantial impact on health-related benefits. It agreed
that anti-VEGF treatments, such as ranibizumab, were a substantial
improvement over previous treatments, and considered that this improvement
applied to the class of drugs, including bevacizumab. It stated that the
innovation was a step forward in providing health-related patient benefits, not
the act of licensing. In addition there were no substantial benefits of
ranibizumab over its comparators that were not already captured in the QALY
estimation in the modelling.


4.21 The Committee discussed whether NICE's duties under the equalities
legislation required it to alter or add to its recommendations in any way. No
equality issues were raised during the appraisal process or at the Committee
meeting. Therefore the Committee concluded that no alterations or additions to
its recommendations were needed.


Summary of Appraisal Committee's key conclusions
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Ranibizumab is recommended as an option for treating choroidal
neovascularisation associated with pathological myopia when the manufacturer
provides ranibizumab with the discount agreed in the patient access scheme.


The clinical evidence from RADIANCE, which compared ranibizumab with
vPDT, showed that ranibizumab was associated with a greater improvement
than vPDT in best corrected visual acuity between baseline and months 1–3,
although there is uncertainty about the efficacy after 3 months. The Committee
concluded that ranibizumab is a clinically effective treatment option for visual
impairment caused by choroidal neovascularisation associated with pathological
myopia.


The key drivers of the cost-effectiveness analysis included the unit cost of
ranibizumab and vPDT, the number of ranibizumab injections in the first and
second year, the starting age of the patient group, the discount rate for benefits
and the maximum utility gain in the worse-seeing eye. The manufacturer's
base-case cost-effectiveness analysis showed that ranibizumab dominated
vPDT, resulting in more QALYs and lower costs. The Committee concluded that
the uncertainties associated with the key drivers in the model were unlikely to
have an effect on the overall cost-effectiveness results. The Committee
therefore recommended ranibizumab as a cost-effective use of NHS resources.


1.1, 3.4,
3.15–3.16,
4.5–4.6,
4.9, 4.19


Current practice
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Clinical need of
patients,
including the
availability of
alternative
treatments


The Committee heard that visual impairment caused by
choroidal neovascularisation seriously impairs quality of life.


The Committee heard that the current standard treatment for
choroidal neovascularisation secondary to pathological
myopia is vPDT. However, it is not effective in most patients
and its use is diminishing because of anti-VEGF treatments.


The Committee heard from a clinical specialist that the
non-licensed use of bevacizumab in the NHS is not routine
or best practice. However, written statements from the Royal
College of Ophthalmologists, the Royal College of
Pathologists, and the Macular Society suggested
considerable use of bevacizumab in the NHS for this
indication.


The Committee heard from the patient expert and the clinical
specialist that there are often delays in agreements to fund
ranibizumab or bevacizumab.


4.2–4.4


The technology


Proposed
benefits of the
technology


How innovative is
the technology in
its potential to
make a
significant and
substantial
impact on
health-related
benefits?


The Committee agreed that anti-VEGF treatments (such as
ranibizumab) were a substantial improvement over previous
treatments.


It was not aware of any substantial benefits of ranibizumab
over its comparators that were not already captured in the
QALY estimation in the modelling.


4.20


What is the
position of the
treatment in the
pathway of care
for the condition?


The Committee assessed the clinical effectiveness of
ranibizumab compared with vPDT for treating visual
impairment caused by choroidal neovascularisation
associated with pathological myopia.


4.5
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Adverse
reactions


The Committee was aware that the main adverse events
listed in the summary of product characteristics were eye
pain, ocular hyperaemia, increased intraocular pressure,
vitritis, and vitreous detachment. The Committee agreed that
the evidence suggested manageable adverse events with
ranibizumab, and concluded that ranibizumab was safe and
well tolerated in patients with visual impairment caused by
choroidal neovascularisation associated with pathological
myopia.


4.8


Evidence for clinical effectiveness


Availability,
nature and quality
of evidence


The Committee acknowledged that the evidence presented
by the manufacturer was primarily from RADIANCE, which
compared ranibizumab with vPDT. This evidence was
complemented by data from the ranibizumab arm of 2 other
randomised trials.


The Committee was aware that the scope of the appraisal
listed bevacizumab as a comparator. It noted that the ERG
identified only 2 small trials that compared ranibizumab and
bevacizumab. The Committee concluded that there was
currently insufficient evidence to allow bevacizumab to be
included with confidence in a clinical and cost-effectiveness
analysis.


4.4–4.5


Relevance to
general clinical
practice in the
NHS


The Committee heard that the current standard treatment for
visual impairment caused by choroidal neovascularisation
secondary to pathological myopia is vPDT. However, it is not
effective in most patients and its use is diminishing because
of anti-VEGF treatments, such as ranibizumab and
bevacizumab.


4.2
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Uncertainties
generated by the
evidence


The Committee noted that the primary end point of
RADIANCE was the mean average change in BCVA
between baseline and months 1–3. The Committee heard
from a clinical specialist that 3 months was not a long time
period to assess the longer term benefits of ranibizumab.
The Committee concluded that, because the clinical
effectiveness of ranibizumab was not compared with vPDT
after 3 months, there is uncertainty about the long-term
efficacy of ranibizumab for choroidal neovascularisation
associated with pathological myopia.


4.6


Are there any
clinically relevant
subgroups for
which there is
evidence of
differential
effectiveness?


None


Estimate of the
size of the clinical
effectiveness
including strength
of supporting
evidence


The Committee noted that ranibizumab was associated with
a greater improvement than vPDT in BCVA between
baseline and months 1–3. The Committee concluded that
ranibizumab is a clinically effective treatment option for
visual impairment caused by choroidal neovascularisation
associated with pathological myopia.


4.5


Evidence for cost effectiveness


Availability and
nature of
evidence


The Committee considered the manufacturer's economic
model and the critique and exploratory analyses performed
by the ERG. It accepted the model structure, but was
concerned by some of the uncertainties about the
assumptions used by the manufacturer.


The Committee noted that the manufacturer had not
included bevacizumab as a comparator in its economic
model.


4.9–4.10
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Uncertainties
around and
plausibility of
assumptions and
inputs in the
economic model


The Committee considered the larger proportion of patients
with subfoveal involvement in the VIP trial, which provided
the vPDT data after 3 months. However, it concluded that
the imbalance between RADIANCE and VIP was unlikely to
have a large impact on the manufacturer's model.


The Committee considered the manufacturer's assumption
that the average BCVA gain at the end of year 1 would
continue indefinitely. It concluded that the duration of
treatment benefit was likely to be less than the
manufacturer's assumption of an indefinite duration, but that
ranibizumab dominated vPDT when the duration of effect
was reduced.


The Committee discussed whether the manufacturer's
assumption about the number of ranibizumab injections that
people would receive in clinical practice was too low. It
concluded that the number of injections included in the
manufacturer's base case could be an underestimate, and
that even if the number of injections was increased, the
base-case analysis would not be affected.


The Committee discussed whether the costs of blindness
used in the manufacturer's model were too high. The
Committee noted that the ERG presented lower costs of
blindness in their report. The Committee concluded that the
ERG's assumptions about the costs of blindness were likely
to be more realistic than those used by the manufacturer,
and that any changes were unlikely to have a large impact
on the base-case analysis.


The Committee discussed whether the administration costs
of ranibizumab used in the manufacturer's model were an
underestimate. It concluded that the NHS costs were
uncertain, but the uncertainty was not great enough to affect
the base-case analysis.


The Committee discussed whether the mortality multipliers
used in the manufacturer's economic model were
appropriate. It concluded that the manufacturer's rationale


4.11–4.18
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for some of the mortality multipliers in the model was
unclear, and that any changes to them were unlikely to
change the base-case analysis.


The Committee discussed whether the method used in the
manufacturer's model to account for the possibility of the
treated eye changing from being the better-seeing eye to the
worse-seeing eye as patients change health states was
appropriate. It concluded that the modelling may have had
an impact on the base-case analysis, but the level of impact
was unclear.


The Committee considered that EQ-5D data were collected
in RADIANCE, but were not used in the manufacturer's
economic model. It concluded that using the EQ-5D data
from RADIANCE was unlikely to change the overall results
of the base-case analysis.


Incorporation of
health-related
quality-of-life
benefits and
utility values


Have any
potential
significant and
substantial
health-related
benefits been
identified that
were not included
in the economic
model, and how
have they been
considered?


The Committee noted that the EQ-5D data collected in
RADIANCE was not used in the model and the manufacturer
used utility values from Czoski-Murray et al. (2009), in line
with previous appraisals of drugs for eye conditions. The
Committee heard from the ERG that using the EQ-5D data
from RADIANCE did not have had a large effect on the
model, although the effect for the worse-seeing eye was not
clear. The Committee concluded that using the EQ-5D data
from RADIANCE was unlikely to change the overall results
of the base-case analysis.


The Committee was not aware of any substantial benefits of
ranibizumab over its comparators that were not already
captured in the QALY estimation in the modelling.


4.18, 4.20
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Are there specific
groups of people
for whom the
technology is
particularly cost
effective?


None


What are the key
drivers of cost
effectiveness?


The manufacturer's sensitivity analyses showed that the
cost effectiveness of ranibizumab was 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 group, the discount rate for
benefits, and the maximum utility gain in the worse-seeing
eye.


3.16


Most likely
cost-effectiveness
estimate (given
as an ICER)


The Committee noted that manufacturer's base-case
analysis showed that ranibizumab dominated vPDT (that is,
it was more effective and less costly), resulting in more
QALYs (13.18 compared with 12.75) and lower costs (£9694
compared with £12,455). The Committee considered the
uncertainties in the manufacturer's model and noted that
they were unlikely to have an effect on the overall results of
the base-case analysis, which showed that ranibizumab
dominated vPDT.


4.9,
4.11–4.18,
4.19


Additional factors taken into account


Patient access
schemes (PPRS)


The Department of Health and the manufacturer have
agreed that ranibizumab will be available to the NHS with a
patient access scheme which makes ranibizumab available
with a discount. The level of discount is commercial in
confidence.


2.4


End-of-life
considerations


Not applicable
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Equalities
considerations
and social value
judgements


No equality issues were raised during the appraisal process
or at the Committee meeting. Therefore the Committee
concluded that no alterations or additions to its
recommendations were needed.


4.21
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5 Implementation


5.1 Section 7(6) of the National Institute for Health and Care Excellence
(Constitution and Functions) and the Health and Social Care Information
Centre (Functions) Regulations 2013 requires clinical commissioning groups,
NHS England and, with respect to their public health functions, local authorities
to comply with the recommendations in this appraisal within 3 months of its
date of publication.


5.2 When NICE recommends a treatment 'as an option', the NHS must make sure
it is available within the period set out in the paragraph above. This means
that, if a patient has choroidal neovascularisation associated with pathological
myopia and the doctor responsible for their care thinks that ranibizumab is the
right treatment, it should be available for use, in line with NICE's
recommendations.


5.3 The Department of Health and the manufacturer have agreed that ranibizumab
will be available to the NHS with a patient access scheme which makes
ranibizumab available with a discount. The size of the discount is commercial
in confidence. It is the responsibility of the manufacturer to communicate
details of the discount to the relevant NHS organisations. Any enquiries from
NHS organisations about the patient access scheme should be directed to the
Novartis Pharmaceuticals UK Commercial Operations Team on 01276 698717
or Commercial.Team@novartis.com.


5.4 NICE has developed a costing statement to help organisations put this
guidance into practice.
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6 Related NICE guidance


Details are correct at the time of publication. Further information is available on the NICE
website.


Aflibercept solution for injection for treating wet age-related macular degeneration. NICE
technology appraisal guidance 294 (2013).


Ranibizumab for treating visual impairment caused by macular oedema secondary to retinal
vein occlusion. NICE technology appraisal guidance 283 (2013).


Ranibizumab for the treatment of diabetic macular oedema (rapid review of TA237). NICE
technology appraisal guidance 274 (2013).


Fluocinolone acetonide intravitreal implant for the treatment of chronic diabetic macular
oedema after an inadequate response to prior therapy. NICE technology appraisal guidance
271 (2013).


Dexamethasone intravitreal implant for the treatment of macular oedema secondary to
retinal vein occlusion. NICE technology appraisal guidance 229 (2011).


Ranibizumab and pegaptanib for the treatment of age-related macular degeneration. NICE
technology appraisal guidance 155 (2008).


Guidance on the use of photodynamic therapy for age-related macular degeneration. NICE
technology appraisal guidance 68 (2003).
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7 Review of guidance


7.1 The guidance on this technology will be considered for review in March 2016.
The Guidance Executive will decide whether the technology should be
reviewed based on information gathered by NICE, and in consultation with
consultees and commentators.


Andrew Dillon
Chief Executive
November 2013
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8 Appraisal Committee members and NICE project team


8.1 Appraisal Committee members


The Appraisal Committees are standing advisory committees of NICE. Members are appointed
for a 3-year term. A list of the Committee members who took part in the discussions for this
appraisal appears below. There are 4 Appraisal Committees, each with a chair and vice chair.
Each Appraisal Committee meets once a month, except in December when there are no
meetings. Each Committee considers its own list of technologies, and ongoing topics are not
moved between Committees.


Committee members are asked to declare any interests in the technology to be appraised. If it is
considered there is a conflict of interest, the member is excluded from participating further in that
appraisal.


The minutes of each Appraisal Committee meeting, which include the names of the members
who attended and their declarations of interests, are posted on the NICE website.


Professor Andrew Stevens
Chair of Appraisal Committee C, Professor of Public Health, University of Birmingham


Professor Kathryn Abel
Director of Centre for Women's Mental Health, University of Manchester


Dr David Black
Medical Director, NHS South Yorkshire and Bassetlaw


David Chandler
Lay Member


Gail Coster
Advanced Practice Sonographer, Mid Yorkshire Hospitals NHS Trust


Professor Peter Crome
Honorary Professor, Department of Primary Care and Population Health, University College
London
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Dr Maria Dyban
General Practitioner, Kings Road Surgery, Cardiff


Professor Rachel A Elliott
Lord Trent Professor of Medicines and Health, University of Nottingham


Dr Greg Fell
Consultant in Public Health, Bradford Metropolitan Borough Council


Dr Wasim Hanif
Consultant Physician and Honorary Senior Lecturer, University Hospital Birmingham


Dr Alan Haycox
Reader in Health Economics, University of Liverpool Management School


Dr Peter Jackson
Clinical Pharmacologist, University of Sheffield


Dr Janice Kohler
Senior Lecturer and Consultant in Paediatric Oncology, Southampton University Hospital Trust


Emily Lam
Lay Member


Dr Allyson Lipp
Principal Lecturer, University of South Wales


Dr Claire McKenna
Research Fellow in Health Economics, University of York


Professor Gary McVeigh
Professor of Cardiovascular Medicine, Queens University Belfast and Consultant Physician,
Belfast City Hospital


Dr Grant Maclaine
Formerly Director, Health Economics and Outcomes Research, BD, Oxford
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Dr Andrea Manca
Health Economist and Senior Research Fellow, University of York


Henry Marsh
Consultant Neurosurgeon, St George's Hospital, London


Dr Paul Miller
Director, Payer Evidence, AstraZeneca UK Ltd


Dr Anna O'Neill
Deputy Head of Nursing and Healthcare School / Senior Clinical University Teacher, University of
Glasgow


Alan Rigby
Academic Reader, University of Hull


Professor Peter Selby
Consultant Physician, Central Manchester University Hospitals NHS Foundation Trust


Dr Paul Tappenden
Reader in Health Economic Modelling, School of Health and Related Research, University of
Sheffield


Dr Judith Wardle
Lay Member


8.2 NICE project team


Each technology appraisal is assigned to a team consisting of 1 or more health technology
analysts (who act as technical leads for the appraisal), a technical adviser and a project
manager.


Ella Fields
Technical Lead
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Sally Doss
Technical Adviser


Lori Farrar
Project Manager
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9 Sources of evidence considered by the Committee


A. The Evidence Review Group (ERG) report for this appraisal was prepared by Aberdeen HTA
Group:


Cummins E, Fielding S, Cruickshank M et al. Ranibizumab for the treatment of choroidal
neovascularisation associated with pathological myopia, August 2013


B. The following organisations accepted the invitation to participate in this appraisal as
consultees and commentators. They were invited to comment on the draft scope. Organisations
listed in I were also invited to make written submissions. Organisations listed in II gave their
expert views on ranibizumab by providing a written statement to the Committee. Organisations
listed in I, II and III have the opportunity to appeal against the final appraisal determination.


I. Manufacturer/sponsor:


Novartis


II. Professional/specialist and patient/carer groups:


Fight for Sight


Macular Society


Royal National Institute of Blind People (RNIB)


Royal College


Royal of Ophthalmologists


Royal of Pathologists


III. Other consultees:


Department of Health


Welsh Government


IV. Commentator organisations (did not provide written evidence and without the right of appeal):
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Commissioning Support Appraisals Service


Department of Health, Social Services and Public Safety for Northern Ireland


Healthcare Improvement Scotland


Medicines and Healthcare Products Regulatory Agency


Cochrane Eyes and Vision Group


MRC Clinical Trials Unit


Aberdeen HTA Group


National Institute for Health Research Health Technology Assessment Programme


C. The following individuals were selected from clinical specialist and patient expert nominations
from the consultees and commentators. They gave their expert personal view on ranibizumab for
treating choroidal neovascularisation associated with pathological myopia by providing oral or
written evidence to the Committee.


Clare Bailey, Consultant Ophthalmologist, nominated by The Royal College of
Ophthalmologists – clinical specialist (Clare was unable to attend the meeting but provided a
clinical statement)


Sobha Sivaprasad, Consultant Ophthalmologist, nominated by the Royal National Institute of
Blind People – clinical specialist


Clara Eaglen, Policy and Campaigns manager, nominated by the Royal National Institute of
Blind People – patient expert


D. Representatives from the following manufacturer/sponsor attended Committee meetings.
They contributed only when asked by the Committee chair to clarify specific issues and comment
on factual accuracy.


Novartis
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About this guidance


NICE technology appraisal guidance is about the use of new and existing medicines and
treatments in the NHS in England and Wales.


This guidance was developed using the NICE single technology appraisal process.


It has been incorporated into the NICE pathway on eye conditions along with other related
guidance and products.


We have produced a summary of this guidance for patients and carers. Tools to help you put the
guidance into practice and information about the evidence it is based on are also available.


Your responsibility
This guidance represents the views of NICE and was arrived at after careful consideration of the
evidence available. Healthcare professionals are expected to take it fully into account when
exercising their clinical judgement. However, the guidance does not override the individual
responsibility of healthcare professionals to make decisions appropriate to the circumstances of
the individual patient, in consultation with the patient and/or guardian or carer.


Implementation of this guidance is the responsibility of local commissioners and/or providers.
Commissioners and providers are reminded that it is their responsibility to implement the
guidance, in their local context, in light of their duties to have due regard to the need to eliminate
unlawful discrimination, advance equality of opportunity and foster good relations. Nothing in this
guidance should be interpreted in a way that would be inconsistent with compliance with those
duties.


Copyright
© National Institute for Health and Care Excellence 2013. All rights reserved. NICE copyright
material can be downloaded for private research and study, and may be reproduced for
educational and not-for-profit purposes. No reproduction by or for commercial organisations, or
for commercial purposes, is allowed without the written permission of NICE.
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Referral guidelines for patients with wet age-related macular degeneration (AMD) 2015



In March 2008 the National Institute for Clinical and Health Excellence (NICE) issued a final appraisal determination (FAD) on the use of ranibizumab (Lucentis) for age-related macular degeneration (AMD). Patients who meet the following criteria should be treated with ranibizumab: 



1. The best corrected visual acuity is between 6/12 and 6/96 

2. There is no permanent structural damage to the central fovea 

3. The lesion size is less than or equal to 12 disc areas in greatest linear dimension and 

4. There is evidence of recent presumed disease progression (blood vessel growth, as indicated by FFA, or recent visual acuity changes)



In order for the treatment to be most effective, these patients need to be assessed and treated as soon as possible, so they should be referred even if the VA is better than 6/12, although they should be warned that they will not be treated until their VA drops to 6/12.



If your patient wishes to be seen at Maidstone Hospital, referrals should be faxed directly for the attention of Mr Frank Ahfat – fax number 01622 220247.  If you need to speak to someone at Maidstone Hospital you can phone Tessa on 01622 220249.  If Tessa is not available you can contact 01622 220246 or 01622 226210.  Because it can sometimes be difficult to read the faxes it is helpful if, as well as faxing the referral, you can also post the original to the hospital.  Alternatively, if you have a secure NHSmail address you can email the referral to mtw-tr.fasttrackwetamd@nhs.net but please do not send emails containing patient data to this address from a non-secure (i.e. not NHSmail) email address. 



If your patient wishes to be seen at East Kent Hospitals the referral should be faxed to 01227 864105 (phone number 01227 783172).  Please also note that these numbers are only valid in East Kent until the new service is in place – anticipated sometime in 2015.



If your patient wishes to be seen at Will Adams Treatment Centre the fax should be sent to 01634 364842 or it can be emailed from an NHSmail address to willadamscareuk@nhs.net.



If your patient wishes to be seen at Queen Mary’s Hospital, the referral should be faxed to 020 8308 3217.  If they do not get a response within 2 weeks they can phone 020 8308 5483.



It is courteous also to send a copy of the referral letter to the patient’s GP.  Please include the patient’s phone number in the referral letter.  



Which patients to refer? 

Patient’s symptoms are very important – a recent onset of symptoms such as distortion, scotoma, shadow or patch in the vision is more likely to represent wet AMD than simply a gradual worsening, blurring or difficulty with vision which is more likely to be related to cataract, presbyopia etc.  If the VA is unchanged, it is unlikely that the patient will have wet AMD. 



Fluorescein angiography and OCT scanning are the mainstay for the diagnosis of wet AMD, but in primary care, the Amsler grid is a useful screening tool.  Unfortunately, it has a significant high false positive rate.  Useful tips to avoid false positives are: 



1. Do not use bifocals or varifocals when testing – single vision reading lenses are better 

2. Ask the patient to blink a few times 

3. Rotate the Amsler grid 90 or 180 degrees to see if the distortion persists in the same area 

4. If in doubt, repeat the test after a few minutes, maybe in different lighting conditions 



You may consider giving the patient an Amsler grid to take home, with instructions to return if they notice any distortion.  Patients with VA of worse than 6/96 or with Drusen, pigment on the macula or dry AMD but with no distortion do not usually require referral, except for other reasons, e.g. partial sight registration, low visual aids or cataract.  These patients can be referred via the usual route (not by fax). 



Further information 

Maidstone and Tunbridge Wells NHS Trust has produced information booklets on fundus fluorescein angiography that are useful to give to patients who you are referring for this procedure. They are available from the Trust. Patient information booklets on AMD are also available from the Macular Disease Society (www.maculardisease.org). 



Mr Frank Ahfat, Consultant Ophthalmologist at Maidstone Hospital 

Dr Susan Blakeney, Optometric Adviser to NHS England, Kent and Medway Area Team

This document is sent on behalf of East Kent Hospitals University NHS Trust, Maidstone and Tunbridge Wells NHS Trust, 

and all eight NHS clinical commissioning groups in Kent and Medway.
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1 Guidance


This guidance has been re-issued after a change to the patient access scheme in May 2012.
See About this guidance for more information.


1.1 Ranibizumab, within its marketing authorisation, is recommended as an option
for the treatment of wet age-related macular degeneration if:


all of the following circumstances apply in the eye to be treated:


the best-corrected visual acuity is between 6/12 and 6/96


there is no permanent structural damage to the central fovea


the lesion size is less than or equal to 12 disc areas in greatest linear
dimension


there is evidence of recent presumed disease progression (blood vessel
growth, as indicated by fluorescein angiography, or recent visual acuity
changes)
and


the manufacturer provides ranibizumab with the discount agreed in the patient
access scheme (as revised in 2012).


1.2 It is recommended that treatment with ranibizumab should be continued only in
people who maintain adequate response to therapy. Criteria for discontinuation
should include persistent deterioration in visual acuity and identification of
anatomical changes in the retina that indicate inadequate response to therapy.
It is recommended that a national protocol specifying criteria for
discontinuation is developed.


1.3 Pegaptanib is not recommended for the treatment of wet age-related macular
degeneration.


1.4 People who are currently receiving pegaptanib for any lesion type should have
the option to continue therapy until they and their clinicians consider it
appropriate to stop.
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2 Clinical need and practice


2.1 Age-related macular degeneration (AMD) is an eye condition that leads to a
progressive loss of central vision. People retain some peripheral vision, but the
ability to see well enough to recognise faces, drive and read is affected, and
vision can deteriorate rapidly.


2.2 AMD occurs in two forms, dry and wet AMD. Dry AMD (non-neovascular) is a
form of extensive atrophy (wasting) of cells that progresses slowly, whereas
the wet form can lead to a rapid worsening of vision. Wet (neovascular) AMD is
characterised by the development of immature blood vessels that grow
between the retinal pigment epithelial cells and the photoreceptor cells in the
centre of the retina, a process known as choroidal neovascularisation (CNV).
These vessels easily haemorrhage and cause lesions on the macula, leading
to visual impairment. A protein known as vascular endothelial growth factor
(VEGF), which induces new blood vessel formation (angiogenesis), vascular
permeability and inflammation, has been implicated in the development and
progression of CNV. CNV can be subdivided into classic and occult forms
according to its appearance on investigation by fluorescein angiography. A
mixture of classic and occult CNV can occur in the same lesion. CNV can also
be described in terms of its location: the fovea is the central part of the macula,
and CNV that develops below the foveal area is termed 'subfoveal CNV'.


2.3 There are about 26,000 new cases of wet AMD in the UK each year and the
condition affects more women than men. The condition usually affects people
who are over 50 years old and the risk increases significantly with age. The
most commonly cited risk factor for AMD is cigarette smoking; the risk of
developing AMD is 3.6 times greater for current and former smokers than for
people who have never smoked.


2.4 Patient management consists of social support, visual rehabilitation and the
provision of aids to help with low vision. However, in the 20% of patients with
classic no occult subfoveal CNV and a best-corrected visual acuity of 6/60 or
better, photodynamic therapy (PDT) is an option. Visual acuity of 6/60 means
that the patient can only see from a distance of 6 metres or less what someone
with normal vision can see from 60 metres away. PDT involves injecting
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verteporfin, a photosensitive drug that remains in the new blood vessels in the
eye. This is followed by treatment with a low-powered laser, which activates
the drug causing cell death. The aim is to destroy the CNV lesions without
damaging the retina, thereby halting or reducing progressive loss of vision.
PDT does not prevent new vessels forming: it only treats established
pathological vessels. More recently, drugs that inhibit the action of VEGF have
been developed for the treatment of wet AMD.
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3 The technologies


Ranibizumab


3.1 Ranibizumab (Lucentis, Novartis) is a humanised therapeutic antibody
fragment that binds to VEGF-A isoforms of VEGF thereby preventing binding
of VEGF-A to receptors VEGFR-1 and VEGFR-2.


3.2 Ranibizumab has a UK marketing authorisation for the treatment of
neovascular (wet) AMD. It is administered through intravitreal injection at a
recommended dose of 0.5 mg. Treatment is started with a loading phase of
one injection per month for 3 consecutive months, followed by a maintenance
phase in which patients are monitored monthly for visual acuity. If the patient
experiences a loss of greater than five letters in visual acuity (on the Early
Treatment Diabetic Retinopathy Study [ETDRS] chart or one Snellen line
equivalent) during this maintenance phase, a further dose of ranibizumab
should be administered. The interval between two doses should not be shorter
than 1 month.


3.3 The summary of product characteristics (SPC) states that adverse events
commonly associated with ranibizumab include conjunctival haemorrhage, eye
pain, vitreous floaters, retinal haemorrhage, increased intraocular pressure,
vitreous detachment, intraocular inflammation, eye irritation, cataract, foreign
body sensation in the eyes, visual disturbance, blepharitis, subretinal fibrosis,
ocular hyperaemia, blurred/decreased visual acuity, dry eye and vitreitis. For
full details of side effects and contraindications, see the SPC.


3.4 The cost of a ranibizumab injection is £761.20 (excluding VAT; British national
formulary [BNF] 54th edition). The 2-year cost of ranibizumab is about £10,700
assuming 8 injections in the first year and 6 injections in the second year, and
about £18,300 assuming 12 injections in the first year and another 12 in the
second year as per clinical trial regimen. Costs may vary in different settings
because of negotiated procurement discounts.
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Pegaptanib


3.5 Pegaptanib (Macugen, Pfizer) is a pegylated modified oligonucleotide that
binds to VEGF-165 and inhibits its activity.


3.6 Pegaptanib has a UK marketing authorisation for the treatment of neovascular
(wet) AMD. It is administered at 0.3 mg once every 6 weeks (9 injections per
year) by intravitreal injection into the affected eye.


3.7 The SPC states that adverse events commonly associated with pegaptanib are
anterior chamber inflammation, eye pain, increased intraocular pressure,
punctate keratitis, vitreous floaters and vitreous opacities. For full details of
side effects and contraindications, see the SPC.


3.8 The cost of pegaptanib is £514.00 per injection (excluding VAT; BNF 52nd
edition). The 2-year cost of pegaptanib is about £9,300 (9 injections in the first
year and another 9 in the second year). Costs may vary in different settings
because of negotiated procurement discounts.
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4 Evidence and interpretation


The Appraisal Committee (appendix A) considered evidence from a number of sources
(appendix B).


4.1 Clinical effectiveness


4.1.1 The Assessment Group's systematic review identified four randomised
controlled trials (RCTs) of ranibizumab and two RCTs of pegaptanib. Outcomes
measured in the RCTs included changes in visual acuity (loss, maintenance,
gain, mean change and deterioration to visual acuity 3/60 [in the UK, 3/60 is
the level of visual acuity at which patients are registered blind]), anatomical
changes in CNV lesions, visual function questionnaire scores, contrast
sensitivity and adverse events.


Ranibizumab


4.1.2 Four RCTs of ranibizumab (MARINA [minimally classic lesions; ranibizumab
versus sham injection], ANCHOR [predominantly classic lesions; ranibizumab
versus sham plus PDT], PIER [all lesions; ranibizumab versus sham injection]
and FOCUS [predominantly and minimally classic lesions; ranibizumab plus
PDT versus sham plus PDT]) were included in the assessment report and the
manufacturer's submission. The length of follow-up in the trials varied from 12
to 24 months and the doses used were 0.3 mg (unlicensed) and 0.5 mg
(licensed). The populations in the trials met inclusion criteria including best-
corrected visual acuity between 6/12 and 6/96; no permanent structural
damage to the central fovea; lesion size less than or equal to 12 disc areas in
greatest linear dimension; and evidence of recent presumed disease
progression (blood vessel growth as indicated by fluorescein angiography, or
recent visual acuity changes). Outcomes were assessed at different time
points, and the number and frequency of injections varied among the trials.


4.1.3 Loss of fewer than 15 letters of visual acuity was the primary endpoint in the
studies. From baseline to 12 months, statistically significantly more patients
receiving 0.5 mg ranibizumab lost fewer than 15 letters of visual acuity
compared with both sham injection (94.6% compared with 62.2%, MARINA
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study) and PDT (96.4% compared with 64.3%, ANCHOR study). In the PIER
study, 90.2% of the 0.5 mg ranibizumab group lost fewer than 15 letters
compared with 49.2% in the sham group (p < 0.0001).


4.1.4 Gain in visual acuity was a secondary endpoint in the studies. A third of the
0.5 mg ranibizumab group gained at least 15 letters compared with 4% of the
sham injection group at 24 months in the MARINA study. In the ANCHOR trial,
40% of the 0.5 mg ranibizumab group gained at least 15 letters compared with
6% of the PDT plus sham injection group (p < 0.0001). In the FOCUS study,
24% of the 0.5 mg ranibizumab plus PDT group gained at least 15 letters
compared with 5% of the sham injection plus PDT group (p = 0.0033).


4.1.5 The MARINA, ANCHOR and FOCUS trials all reported mean increases in
visual acuity in the 0.5 mg ranibizumab group compared with baseline. The
FOCUS trial reported mean gains in letters of 4.9 (0.5 mg ranibizumab plus
PDT group) compared with mean losses of 8.2 letters in the sham plus PDT
group. The ANCHOR study (0.5 mg ranibizumab group) reported mean gains
of 11.3 letters compared with a loss of 9.5 letters in the sham plus PDT group.
In the MARINA trial, mean gains in letters were 7.2 and 6.6 at 12 and
24 months, respectively, and the corresponding mean losses in the sham
group were 10.4 and 14.9 letters at 12 and 24 months respectively. These
results were statistically significant in all the trials.


4.1.6 Most adverse events were mild to moderate. Conjunctival haemorrhage was
the most widely reported eye-related adverse event, but its incidence varied
among the ranibizumab RCTs and it was also common in the control groups.
More patients in the ranibizumab group experienced increased intraocular
pressure and vitreous floaters compared with those in the sham injection
group. Endophthalmitis affected about 1% and 0.7% of patients in the MARINA
and ANCHOR RCTs respectively. The SPC stated that the overall incidence of
arterial thromboembolic events from the MARINA, ANCHOR and PIER trials
was higher for patients treated with ranibizumab 0.5 mg (2.5%) compared with
the control arm (1.1%). However, in the second year of the MARINA study, the
rate of arterial thromboembolic events was similar in patients treated with
ranibizumab 0.5 mg (2.6%) compared with patients in the control arm (3.2%).
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Pegaptanib


4.1.7 The combined results of two concurrent RCTs (one carried out in the USA and
Canada, the other at centres worldwide) comparing doses of 0.3 mg (licensed),
1.0 mg (unlicensed) and 3.0 mg (unlicensed) pegaptanib with sham injection
were published as the VISION study. A total of 1208 patients with all types of
CNV lesion were included. Patients were followed for up to 54 weeks, then for
a further 48 weeks after re-randomisation.


4.1.8 Loss of fewer than 15 letters of visual acuity was the primary endpoint in the
VISION study. Statistically significantly more patients (70%) receiving 0.3 mg
(the licensed dose) pegaptanib compared with sham injection (55%) lost fewer
than 15 letters of visual acuity from baseline to 54 weeks. More patients in the
0.3 mg group gained at least five letters (22%) compared with the sham
injection group (12%; p = 0.004). Gains of at least 10 letters were reported for
11% of the 0.3 mg pegaptanib group compared with 6% of the sham injection
group (p = 0.02). In the 0.3 mg group 6% of patients gained more than 15
letters compared with 2% in the sham group.


4.1.9 Mean loss of letters of visual acuity at week 54 was significantly higher in the
sham injection group than in the 0.3 mg pegaptanib group. A mean loss of 7.5
letters was observed in the 0.3 mg pegaptanib group, compared with a mean
loss of 14.5 letters in the sham injection group.


4.1.10 The VISION study reported that the proportion of people losing at least 15
letters of visual acuity from baseline after 2 years was lower for patients who
stopped pegaptanib (at the licensed dose) after 1 year compared with those
who had never received pegaptanib (relative risk 0.68, 95% confidence interval
[CI] 0.51 to 0.90, p = 0.008). The manufacturer interpreted this as
demonstrating a disease-modifying effect; if the treatment effect was
exclusively symptomatic, the visual acuity of patients who discontinued
treatment after 1 year would have quickly returned to that seen in the sham
injection group, rather than remaining significantly better a year after stopping
treatment, as observed in the study. The Assessment Group considered this to
be biologically plausible because anti-VEGF drugs target the underlying
pathology in AMD. However the Assessment Group also noted uncertainty in
this conclusion because the decline in the proportion of people losing fewer
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than 15 letters from 54 weeks to 102 weeks in the VISION study was the same
for patients who received pegaptanib as for those who had never received the
drug (14%).


4.1.11 In the VISION study most adverse events reported were mild to moderate.
After 1 year of treatment they were similar among treatment arms except for
vitreous floaters, vitreous opacities, and anterior-chamber inflammation. Eye-
related adverse events were more common in the study eye in patients in the
sham injection group than in those in the 0.3 mg pegaptanib group, suggesting
that the preparation procedure itself (which included an ocular antisepsis
procedure and an injection of subconjunctival anaesthetic) may be associated
with adverse events. Endophthalmitis affected about 1.3% of all patients in the
first year. In two thirds of these cases, there had been a protocol violation (for
example, failure to use aseptic technique).


4.2 Cost effectiveness


4.2.1 Published economic evaluations


4.2.1.1 The Assessment Group identified 421 publications relating to cost
effectiveness in AMD. None of these were fully published economic
evaluations of either ranibizumab or pegaptanib. No additional publications
were identified from the manufacturers' submissions. Three conference
abstracts identified and reviewed model-based evaluations of pegaptanib.


4.2.2 Manufacturers' submissions


4.2.2.1 Both manufacturers provided cost-utility models. Both models were Markov
state transition models, with the states being different levels of visual acuity
and death. Both models assumed that only the better-seeing eye is treated.
The models were based on 1 or 2 year data from randomised controlled trials,
after which there was extrapolation, based on the life expectancy of the cohort,
to a 10-year time horizon. Input assumptions were determined from an NHS
and personal social services perspective. There was no comparison, direct or
indirect, of ranibizumab and pegaptanib with each other.
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Ranibizumab


4.2.2.2 The manufacturer's submission compared the use of ranibizumab with best
supportive care for patients with minimally classic or occult no classic lesions,
and with both PDT with verteporfin and best supportive care for patients with
predominantly classic lesions. The different types of wet AMD were analysed
separately based on results from RCTs (ANCHOR for comparison with PDT in
predominantly classic lesions, MARINA for comparison with best supportive
care in minimally classic lesions and PIER for reduced- frequency dosage in all
lesion types). Because the ANCHOR trial did not include a sham injection arm,
comparison between treatment with ranibizumab and best supportive care for
patients with predominantly classic lesions was made through indirect
comparison using data from a study (TAP) in which PDT was compared with
best supportive care.


4.2.2.3 The model had five health states defined by declining visual acuity ranging
from 6/15 or better (least severe) to less than 3/60 (most severe), and an
additional absorbing state, death. The manufacturer's model applied a different
dosing schedule from that used in the clinical trials. The MARINA and
ANCHOR trials involved 24 injections over 2 years and 12 injections over
1 year respectively, but in the base-case analysis for the model, 8 injections in
the first year and 6 injections in the second year were used with the
assumption that the same clinical efficacy would be achieved with this lower
dosing frequency.


4.2.2.4 The utility values used in the model were based on a study in which outcomes
were assessed in members of the general UK population (n = 108) who
experienced simulated AMD vision states using custom-made lenses. The
study included a preference-based measure (HUI-3), selected questions from
a visual function questionnaire and time-trade-off (TTO) by direct elicitation
(Brazier study). The utility values derived using TTO by direct elicitation were
stated to have a strong relationship with visual acuity and these were the utility
values used in the model. The difference in mean values between the lowest
and highest visual acuity groups was 0.367 (0.497 in the group with a visual
acuity of less than 3/60 and 0.864 in the group with a visual acuity of 6/15 or
better). These values were based on impaired vision in both eyes. However,
the manufacturer argued that the relative benefits of binocular and monocular
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vision should be taken into account, citing a study which showed a difference
in utility value of approximately 0.1 between people with good visual acuity in
both eyes and people with good vision in only one eye. The manufacturer's
submission also discussed utility values derived using the HUI-3 instrument
(Espallargues). In this study, a utility difference of 0.02 between people with
visual acuity ranging from 6/12 to 6/24 (utility value of 0.38) and people with
visual acuity ranging from 6/24 to 3/60 (utility value of 0.36) was reported.


4.2.2.5 The base-case incremental cost-effectiveness ratios (ICERs) for predominantly
classic lesions, assuming 1 year of treatment as per the ANCHOR RCT, were
£4489 per quality-adjusted life-year (QALY) gained for ranibizumab versus
PDT, and £14,781 per QALY gained for ranibizumab versus best supportive
care. For occult no classic lesions, assuming 2 years of treatment, the ICER
was £26,454 per QALY gained for ranibizumab versus best supportive care.
Likewise, for minimally classic lesions, the ICER was £25,796 per QALY
gained. For all lesion types (PIER), assuming 1 year of treatment, the ICER
was £12,050 per QALY gained.


Pegaptanib


4.2.2.6 The manufacturer's model for pegaptanib compared the cost effectiveness of
pegaptanib with usual care in the NHS. Usual care was identified as the best
supportive care (visual rehabilitation and provision of visual aids) for all
patients, with the addition of PDT with verteporfin in patients with
predominantly classic lesions. The base-case analysis is based on all lesion
types. The analysis was based on patient-level data from the VISION study.


4.2.2.7 The model had 12 health states, defined by visual acuity ranging from 6/10 or
better to less than 3/60, and an additional absorbing state, death. Treatment
was assumed to be stopped if visual acuity dropped below 6/96 or by six or
more lines from baseline at the end of a year. This is referred to as scenario A.
The cost effectiveness of adopting an alternative stopping rule with a higher
threshold of visual acuity (6/60) for stopping pegaptanib treatment, labelled
scenario B, is also reported in the submission. Cycle length in the model is
6 weeks.
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4.2.2.8 The utility values used in the model were based on a study of health-related
quality of life in AMD patients (Brown study, n = 80). The utility values were
derived by direct elicitation using both the standard gamble and TTO methods.
In multivariate linear regression analysis, the TTO method produced a higher
correlation with visual acuity than the standard gamble approach. The
difference in mean TTO values between the lowest and highest visual acuity
groups was 0.49 (0.40 in the group with a visual acuity of less than 3/60 and
0.89 in the group with a visual acuity of 6/12 or better).


4.2.2.9 In the base case, the ICER was £15,819 per QALY gained for scenario A and
£14,202 per QALY gained for scenario B. Results of sensitivity analyses
carried out by the manufacturer showed that the costs and probabilities of
receiving visual impairment services and the model time horizon had a
significant effect on the ICERs.


4.2.3 The Assessment Group model


4.2.3.1 The Assessment Group's model evaluated the cost effectiveness of
ranibizumab and pegaptanib compared with current practice (PDT with
verteporfin for classic no occult lesions or predominantly classic lesions, and
best supportive care for all lesion types). The transitions between states in the
model were based on RCT data, noting that the endpoints in the RCTs fell
broadly into three clinically accepted endpoints; loss of less than 15 letters,
intermediate vision loss (loss of 15–30 letters) and severe vision loss (loss of
more than 30 letters). The estimated impact of these changes in visual acuity
on the cost effectiveness of ranibizumab and pegaptanib was estimated using
a Markov state transition model. The model assumes that only the better-
seeing eye is treated.


4.2.3.2 A six-state Markov model was developed and the rate of disease progression
was modelled as the probability of progressing to a different level of visual
acuity health state in each model cycle. The model extrapolated the effects of
the 2-year trial period (or 1 year for ranibizumab in predominantly classic
lesions) to 10 years in both arms of the model. Ranibizumab and pegaptanib
treatments are assumed to have stopped at the end of year 2, and thereafter
benefits were assumed to decline at the same rate as those for usual care,
although from a higher level of visual acuity.
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4.2.3.3 Where possible, the Assessment Group used routinely available unit cost
estimates, that is NHS reference costs and unit costs of community care, in its
economic analyses. Resources and costs incorporated in the Assessment
Group model included those for treatment, administration, monitoring,
managing adverse events and blindness. Costs related to blindness included
the administrative cost of registering as blind or partially sighted, and the cost
of low vision aids, low vision rehabilitation, community care, residential care,
treatment of depression and hip replacement. In the base case it was assumed
that all injections would be carried out as outpatient procedures at a unit cost
of £90.20. In sensitivity analyses, it was assumed that all injections would be
carried out as day-case procedures at a unit cost of £395, or that the cost of
administering the injection would be a mix of day case (75%) and outpatient
(25%) costs.


4.2.3.4 Health state utility values derived using TTO by direct elicitation from patients
with AMD (Brown study, n = 80, see section 4.2.2.8) were used because the
Assessment Group considered these to be the most credible published utility
values for visual loss associated with AMD.


Ranibizumab


4.2.3.5 The Assessment Group's base-case ICERs over a 10-year time horizon for
predominantly classic lesions assuming 1 year of treatment were £15,638 per
QALY gained compared with PDT, and £11,412 per QALY gained compared
with best supportive care. For minimally classic lesions and occult no classic
lesions, assuming 2 years of treatment, they were £25,098 per QALY gained
compared with best supportive care.


4.2.3.6 The Assessment Group carried out sensitivity analyses of different
assumptions used in their model. The results for ranibizumab showed that as
the time horizon decreased the ICERs increased.


4.2.3.7 In one-way sensitivity analyses, for predominantly classic lesions, reducing the
number of injections from 12 to 9 in the first year of treatment reduced the
ICER from £15,638 to £6,897 per QALY gained compared with PDT and from
£11,412 to £6,087 per QALY gained compared with best supportive care. For
patients with minimally classic and occult no classic lesions, with a treatment
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duration of 2 years (as per the MARINA trial protocol), reducing the number of
injections in the first year of treatment from 12 to 9 (with a further reduction
from 12 to 6 injections in year 2) reduced the ICER considerably from £25,098
to £12,649 per QALY gained compared with best supportive care. In these
analyses, it was assumed that the QALY gain would not differ with changes in
the number of injections.


4.2.3.8 In one-way sensitivity analyses in which the injections were costed as day-
case rather than outpatient procedures, the ICERs increased. The ICER
increased from £15,638 to £26,102 per QALY gained compared with PDT and
from £11,412 to £17,787 per QALY gained compared with best supportive
care. For patients with minimally classic and occult no classic lesions, the
ICER increased from £25,098 to £35,157 per QALY gained compared with
best supportive care.


4.2.3.9 The cost-effectiveness estimates were sensitive to assumptions over uptake of
visual support services (estimated as the proportion of patients with visual
acuity of less than 6/60 receiving services). Using high uptake and high unit-
cost estimates resulted in ranibizumab being economically dominant (with a
lower cost and better outcome) compared with either PDT or best supportive
care for patients with predominantly classic lesions. However, when low costs
and medium uptake assumptions were used in one-way sensitivity analyses,
the ICERs increased from £15,638 to £19,967 per QALY gained for
predominantly classic lesions compared with PDT, and from £11,412 to
£16,281 per QALY gained for predominantly classic lesions compared with
best supportive care. For minimally classic lesions, the ICER increased from
£25,098 to £29,446 per QALY gained.


4.2.3.10 In sensitivity analyses, varying the distribution of initial visual acuity had very
little effect on the ICERs for ranibizumab. For example, for minimally classic
lesions compared with best supportive care, a cohort equally split between the
6/12–6/24 and 6/24–6/60 states produced an ICER of £25,179 per QALY
gained, whilst a cohort with initial visual acuity of 6/24–6/60 produced an ICER
of £25,268 per QALY gained.
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4.2.3.11 In probabilistic sensitivity analyses using the base-case assumptions, for
patients with predominantly classic lesions compared with PDT, ranibizumab
had a probability of being cost effective of 72% at a willingness to pay of
£20,000 per QALY gained and 97% at a willingness to pay of £30,000 per
QALY gained. For patients with predominantly classic lesions compared with
best supportive care, ranibizumab had a probability of being cost effective of
95% at a willingness to pay of £20,000 per QALY gained and 99% at a
willingness to pay of £30,000 per QALY gained. For patients with minimally
classic and occult no classic lesions, for the base-case analysis ranibizumab
had a probability of being cost effective (compared with best supportive care)
of 15% at a willingness to pay threshold of £20,000 per QALY gained and 81%
at a willingness to pay threshold of £30,000 per QALY gained.


Pegaptanib


4.2.3.12 The Assessment Group estimated the base-case ICER for pegaptanib (all
lesion types) compared with usual care to be £30,986 per QALY gained over a
10-year time horizon.


4.2.3.13 The Assessment Group carried out sensitivity analyses of different
assumptions used in their model. As with ranibizumab, the results for
pegaptanib showed that decreasing the time horizon increased the ICERs. The
ICER was also sensitive to the costs of blindness, in particular the uptake of
services, estimated as the proportion of patients with visual acuity of less than
6/60 receiving services. Using high uptake and high unit-cost estimates
resulted in pegaptanib being economically dominant (with a lower cost and
better outcome) compared with usual care. However, when low costs and
medium uptake assumptions were used, the ICER increased from the base
case of £30,986 to £37,154 per QALY gained.


4.2.3.14 In another sensitivity analysis, a higher cost was assumed for providing all
injections as a day-case procedure and the ICER for pegaptanib increased
from the base case of £30,986 to £47,845 per QALY gained compared with
best supportive care.


4.2.3.15 The Assessment Group also performed a sensitivity analysis to explore the
assumption of a potential disease-modifying effect of pegaptanib. This relative
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risk reduction (see section 4.1.10) was applied to the estimated transition
probabilities for losing three to six lines and losing more than six lines of visual
acuity in the sensitivity analyses. When this relative risk reduction was applied
to the Assessment Group model in year 3 (that is, for one year following
cessation of treatment), the ICER decreased from £47,845 (using the day-case
injection cost assumption, see 4.2.3.14) to £42,198 per QALY gained
compared with best supportive care.


4.2.3.16 When the distribution of initial visual acuity was varied in sensitivity analyses, a
cohort equally split between the 6/12–6/24 and 6/24–6/60 states produced an
ICER of £35,913 per QALY gained, while a cohort with initial visual acuity of 6/
24–6/60 produced an ICER of £46,285 per QALY gained compared with best
supportive care.


4.2.3.17 In probabilistic sensitivity analyses using the base-case assumptions,
pegaptanib had a probability of being cost effective (compared with usual care)
of 17% at a willingness to pay of £20,000 per QALY gained and 58% at a
willingness to pay of £30,000 per QALY gained using the base-case
assumptions.


4.2.4 Further analysis by the Assessment Group and the Decision Support
Unit


4.2.4.1 After considering the responses from consultation, the Committee requested
additional analysis from the Assessment Group and the Decision Support Unit.
The Assessment Group explored alternative assumptions for the main drivers
of the economic model: namely the costs of blindness, the costs of
administering the injections, the number of injections of ranibizumab, and the
utility values used in the analysis. The Decision Support Unit provided similar
analyses using the manufacturer's model for pegaptanib; this was requested
because the manufacturer's model enabled consideration of differential
treatment effects by subgroup of baseline visual acuity, based on patient-level
data to which the Assessment Group did not have access.


4.2.4.2 The Assessment Group explored the cost of treating the first eye to come to
clinical attention rather than treating only the better-seeing eye. The analysis
assumed an annual incidence of AMD in the second eye of 10% and explored
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a number of different scenarios. It found that for ranibizumab the additional
cost of treating two eyes ranged from about £9,900 to about £28,600,
depending on the number of injections (9 to 24) over 2 years. For pegaptanib,
the additional cost of treating two eyes ranged from about £9,100 to about
£15,700.


4.2.4.3 In one-way sensitivity analyses on the costs of blindness, the Assessment
Group found that the alternative assumptions derived from consultation
responses were very similar to those used in the original Assessment Group
report. The Assessment Group noted that the level of uptake of community
services (that is, the proportion of people who are blind and receiving
community care services) had a much greater effect on the ICERs than other
components of the costs of blindness. Therefore sensitivity analyses focused
on varying this proportion from 6% to 17% or 25%.


4.2.4.4 In a one-way sensitivity analysis the Assessment Group used alternative utility
values to its base case. This was a set of utility values estimated to be
equivalent to those derived in the Brazier study, but adapted for the visual
acuity states in the Assessment Group model (which were slightly different
from those in the Brazier study). The difference in mean values between the
lowest and highest visual acuity groups was 0.382 (0.518 in the group with a
visual acuity of less than 3/60 and 0.900 in the group with a visual acuity of 6/
12 or better).


4.2.4.5 The Assessment Group also explored the cumulative impact on the ICER of
the following assumptions, which were preferred by the Committee to the
original base case: alternative utility values (Brazier study), splitting the cost of
administering the injection between day-case (75%) and outpatient (25%)
costs and higher uptake of community care services (from 6% to 17% or 25%).
When the Brazier utilities were used, the ICER for ranibizumab for
predominantly classic lesions increased from the base case of £15,638 to
£19,491 per QALY gained compared with PDT, and from the base case of
£11,412 to £14,388 per QALY gained compared with best supportive care; for
minimally classic and occult no classic lesions the ICER increased from the
base case of £25,098 to £31,966 per QALY gained compared with best
supportive care. When the costs of administering the injection were split
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between day-case (75%) and outpatient (25%) costs, the ICER for
ranibizumab for predominantly classic lesions was £29,272 per QALY gained
compared with PDT and £20,416 per QALY gained compared with best
supportive care; for minimally classic lesions the ICER was £41,575 per QALY
gained compared with best supportive care. In addition, when the uptake of
community care was assumed to increase from 6% (base case) to 25%, the
ICER for ranibizumab for predominantly classic lesions decreased to £26,425
per QALY gained compared with PDT, and to £17,175 per QALY gained
compared with best supportive care; for minimally classic lesions the ICER
was £38,659 per QALY gained compared with best supportive care.


4.2.4.6 The Assessment Group also explored the cost effectiveness of ranibizumab in
predominantly classic lesions assuming two years of treatment, whereas
previously one year of treatment was assumed. Assuming 12 injections in each
year, this increased the ICERs from the cumulative scenario described in
section 4.2.4.5 from £26,425 to £37,489 per QALY gained for ranibizumab
compared with PDT, and from £17,175 to £23,887 per QALY gained for
ranibizumab compared with best supportive care.


4.2.4.7 Finally, in addition to the cumulative assumptions described in sections 4.2.4.5
and 4.2.4.6, but instead assuming that only 14 injections would be required
over two years to attain the same clinical benefit without reducing the
frequency of monitoring costs, the ICER for ranibizumab for predominantly
classic lesions further decreased from £37,489 to £13,671 per QALY gained
compared with PDT, and from £23,887 to £9,900 per QALY gained compared
with best supportive care. For minimally classic or classic no occult lesions the
ICER decreased from £38,659 to £19,904 per QALY gained compared with
best supportive care.


4.2.4.8 For pegaptanib, the Decision Support Unit used the manufacturer's model to
reproduce the manufacturer's finding that the cost per QALY gained for
pegaptanib treatment is lower in subgroups with better baseline visual acuity
using all the Committee's preferred assumptions. The lowest cost per QALY
gained was obtained in a subgroup of people with visual acuity between 6/12
and 6/24. When the inputs outlined in section 4.2.4.4 were cumulatively
considered in the manufacturer's model, the ICER was £23,124 per QALY
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gained in the 6/12 to 6/24 subgroup compared with best supportive care,
£40,627 per QALY gained for the 6/24 to >6/60 subgroup, £115,244 per QALY
gained for the 6/60 to >3/60 subgroup, and £34,602 per QALY gained for the
whole cohort. Using the same set of assumptions, the ICER from the
Assessment Group model was £44,259 per QALY gained for the whole group
irrespective of visual acuity levels.


4.3 Consideration of the evidence


4.3.1 The Appraisal Committee reviewed the data available on the clinical and cost
effectiveness of ranibizumab and pegaptanib for the treatment of wet AMD,
having considered evidence on the nature of the condition and the value
placed on the benefits of these drugs by people with wet AMD, those who
represent them, and clinical specialists. It was also mindful of the need to take
account of the effective use of NHS resources.


4.3.2 The Committee considered the clinical effectiveness evidence. It discussed the
results for loss of fewer than 15 letters of visual acuity, which was the primary
outcome of all the RCTs. It noted that the effect size was greater for all lesion
types in the ranibizumab studies than in the pegaptanib studies. The
Committee concluded that both pegaptanib and ranibizumab reduce loss of
visual acuity compared with sham injection, and ranibizumab reduces loss of
visual acuity compared with PDT in patients with predominantly classic lesions.


4.3.3 The Committee discussed the RCT results for gain in visual acuity, recognising
the importance of this to patients with AMD. It noted that there were differences
between ranibizumab and pegaptanib in the RCT data for this endpoint. In the
ranibizumab trials, there was a substantial increase in the proportion of
patients gaining 15 or more letters of visual acuity, whereas for pegaptanib
relatively few patients gained 15 letters or more compared with control. The
Committee also discussed the RCT results on mean change in visual acuity,
reported as the mean number of letters lost or gained in the treatment groups
compared with the control arms. Results showed that there were statistically
significant mean gains of letters for ranibizumab whereas pegaptanib reduced
only the mean loss of letters. The Committee concluded on the basis of the
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RCT evidence that ranibizumab is more clinically effective than pegaptanib in
improving visual acuity.


4.3.4 The Committee considered the licensed dosing regimen for ranibizumab
compared with that used in the main RCTs. It understood that the rationale for
the regimen in the marketing authorisation was based on evidence from a drug
and disease model submitted by the manufacturer indicating that the beneficial
effects of ranibizumab peak after three injections at 3 months, after which a
plateau of effect is reached, and that continued monthly injections may not be
necessary in all patients to maintain this benefit. It was concerned that the
results of the PIER trial, in which injections were given less frequently
(3-monthly) to all patients after the third month, showed ranibizumab to be less
effective than in the MARINA and ANCHOR trials in which monthly injections
(24) were given. The Committee noted the results of a further study, PrONTO,
which suggested that clinical benefit may be maintained with a lower average
number of injections per patient, if injections are given more or less frequently
depending on visual acuity and on a measure of response on optical
coherence tomography (a regimen similar to that in the marketing
authorisation). However, it noted that PrONTO was a small, uncontrolled study
investigating only a subset of patients with wet AMD. The Committee
concluded that there was some uncertainty about the number and frequency of
injections required to achieve the results seen in the MARINA and ANCHOR
trials.


4.3.5 The Committee discussed the adverse events associated with the use of the
anti-VEGF agents. The Committee heard from clinical specialists that
ranibizumab and pegaptanib have broadly similar adverse-event profiles, that
most adverse events are manageable and that serious ones are rare. The
Committee considered the data listed under 'undesirable effects' in the SPC
showed that the overall incidence of arterial thromboembolic events from the
MARINA, ANCHOR and PIER trials was higher for patients treated with
ranibizumab compared with the control group, but that in the second year of
the MARINA study the rate of arterial thromboembolic events was similar in
patients treated with ranibizumab and patients in the control arm. The
Committee concluded that ranibizumab and pegaptanib have broadly similar
adverse-event profiles; most adverse events are manageable and serious
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ones are rare. It noted that the costs of adverse events were included in the
Assessment Group model.


4.3.6 The Committee considered whether the clinical effectiveness of the two anti-
VEGFs (ranibizumab and pegaptanib) varied by lesion type. It noted that, in
the ranibizumab RCTs, the effects in patients who had predominantly classic
lesion types were similar to those in patients with minimally classic and occult
no classic lesion types. The Committee heard that in clinical practice anti-
VEGF treatment results in similar effects across all lesion types. It heard from
clinical specialists that although the classification by lesion type is relevant to
laser-based treatments where there is a need to delineate the margins of CNV,
such classification is not relevant to the use of anti-VEGFs. The Committee
concluded that anti-VEGF treatments were clinically effective across lesion
types.


4.3.7 The Committee considered whether the clinical effectiveness of the anti-
VEGFs varied between subgroups defined according to baseline visual acuity.
It noted that in the Assessment Group's model, treatment effect and rate of
deterioration of vision were assumed to be independent of baseline visual
acuity, but the model submitted by the manufacturer of pegaptanib assumed
greater clinical benefits to be associated with better baseline vision. The
Committee considered it to be plausible that people with better pre-treatment
visual acuity are likely to benefit more from treatment than those with lower
pre-treatment visual acuity. This could be, for example, because wet AMD
lesions that have caused greater deterioration in visual acuity are also more
likely to have caused permanent structural damage, which reduces response
to anti-VEGF treatment.


4.3.8 The Committee discussed key assumptions affecting the cost-effectiveness
analysis of the treatments. These were the:


duration of treatment


frequency of injections of ranibizumab that would be required to maintain response
in clinical practice
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extrapolation of treatment benefit associated with anti-VEGF treatment beyond the
duration of the RCTs, including consideration of any disease-modifying effect


utility values used in the economic model


costs related to blindness (defined as visual acuity less than 6/60 for those
registered as partially sighted and 3/60 for those registered as blind), including low-
vision aids, visual rehabilitation and community care


costs of adequate facilities and staffing for intravitreal injection


cost effectiveness of anti-VEGF treatment in the first-affected eye.


4.3.9 The Committee discussed the assumption of treatment duration being limited
to 2 years. It understood that CNV may recur after cessation of treatment, and
heard from some consultees that rapid deterioration of vision after treatment
cessation was sometimes observed. It heard from clinical specialists that it was
unclear how long treatment would be continued in practice, that there was an
evolving evidence base, and that for some patients it would be appropriate to
continue treatment beyond 2 years into the third or even fourth year. This
would result in additional drug, administration and monitoring costs, which
were not included in any of the economic models.


4.3.10 The Committee also noted that for economic modelling of predominantly
classic lesion types with ranibizumab, the Assessment Group model was
based on only 1 year of treatment (in keeping with the ANCHOR study), while
for ranibizumab in minimally classic and occult no classic lesions, and for
pegaptanib for all lesion types, 2 years of treatment had been modelled (in
keeping with the MARINA and VISION studies). The Committee believed that
the scenario in which the Assessment Group had estimated the ICER for
2 years of treatment in predominantly classic lesions would be more
appropriate, noting that the duration of treatment was not expected to vary by
lesion type in clinical practice and could extend beyond 2 years (see sections
4.3.6 and 4.3.9).


4.3.11 The Committee discussed assumptions for the frequency of ranibizumab
injection, bearing in mind the issues discussed in section 4.3.4. It noted that
the drug dosing model presented by the manufacturer had been accepted by
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the European Medicines Agency (EMEA) as a basis for the regimen in the
marketing authorisation. It noted that the model assumed that the
individualised dosing would result in stable visual acuity for the majority of the
patients, with a mean of 8 injections required in the first year followed by a
mean of 6 injections in the second year. It noted, based on comments from
clinical specialists and from consultees including the Royal College of
Ophthalmologists, that such a dosing model was likely to be frequently borne
out in practice. However, the Committee remained concerned about the
assumption that the benefit achieved in the pivotal trials could be matched if
injections were less frequent.


4.3.12 Taking into account its considerations over the required frequency of
ranibizumab injections (as in section 4.3.10) and that treatment may continue
beyond 2 years for some patients (as in section 4.3.9), the Committee
concluded that on balance it would be reasonable to consider an assumption
of a total of 24 injections of ranibizumab. In other words the Committee
considered that although 24 injections over 2 years may be an overestimate,
the assumption that no one would receive further injections after 2 years was
not probable.


4.3.13 The Committee further noted that there was no evidence to ascertain how
benefits would accrue in the long term if treatment is stopped after 2 years, as
assumed in all three economic models. There is therefore great uncertainty in
appraising the validity of extrapolations made in the models. The approach
used in the Assessment Group model was to assume that benefits of treatment
would gradually decline at the same rate as for the usual care cohort, although
starting at a higher visual acuity – that is, retaining higher visual acuity levels
over the control arm throughout the 10-year time horizon. The Committee
concluded that this approach would be reasonable to accept as a basis for
decision-making.


4.3.14 The Committee also noted that a disease-modifying effect had been suggested
for pegaptanib. It accepted that such an effect was plausible, but not for a
lifetime duration after treatment had stopped. It was persuaded that it was
reasonable to infer that there was some effect for a year after stopping
treatment. It therefore concluded that pegaptanib could be assumed to slow
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disease progression for a year after stopping treatment with the drug, but that
thereafter progression was at the same rate as in the control arm.


4.3.15 The Committee discussed the utility values used in the models. It noted that
the Assessment Group and the manufacturer for pegaptanib used utilities
derived from AMD patients (Brown study), whilst the manufacturer for
ranibizumab used utilities derived from the general population (Brazier study).
Both sets of utility values had been derived using TTO direct elicitation. The
Committee considered that in principle it is more appropriate to use utility
values derived using a standardised and validated generic (non-disease-
specific) instrument, such as the EQ-5D or HUI-3. It noted the utility values
derived using HUI-3 (Espallargues) which reported a utility difference of 0.02
between two health states with markedly different visual acuities. The
Committee agreed that this measure may therefore not fully capture the impact
of AMD on patients' quality of life. The Committee concluded that on balance,
the Brazier utility values provided the most plausible set of utility values for use
in the economic models.


4.3.16 The Committee discussed the assumptions about costs related to blindness
(such as registration, low-vision aids and rehabilitation). It heard from
consultees that the assumptions in the Assessment Group base case were
low, if not for standard practice, then for best practice. The Committee
considered sensitivity analyses in the assessment report using high uptake
and high costs of blindness and noted that these resulted in significant
reductions in the ICERs for both drugs. The Committee decided that it was
unrealistic to accept the extreme high or low uptake rates and costs of
blindness presented in the sensitivity analysis in the assessment report. In
addition, the Committee considered that for those patients who retained good
to normal visual acuity in one eye, the absolute cost of 'blindness' would be
proportionately lower than in those patients in whom both eyes were affected.
Taking these factors into account, the Committee concluded that an
appropriate assumption about the costs of blindness would lie between the
Assessment Group base case and the combined high-uptake, high-cost
scenario.
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4.3.17 The Committee discussed the assumptions in the models for the costs of
administering intravitreal injections. The Committee heard from clinical
specialists that the costs of appropriate facilities and staffing for intravitreal
injection were higher than had been assumed in the base case (NHS reference
cost of £90.20 for an outpatient procedure) because provision had to be made
for sterile conditions. It noted an analysis based on the NHS reference cost of
£395 for a day-case procedure. The Committee also considered an additional
analysis in which the Assessment Group estimated costs based on the Royal
College of Ophthalmologists' commissioning guidelines for provision and
treatment of AMD with anti-VEGFs. This analysis showed that the costs based
on the Royal College of Ophthalmologists' guidelines were higher than for day-
case procedures. The Committee considered the conflicting information
available on the cost of administering intravitreal injections, and was
persuaded by comments received during consultation that in practice, for the
foreseeable future, a mixture of day-case and outpatient procedures would
occur. It concluded that a reasonable approach would be to assume that the
costs of administering intravitreal injections were equivalent to a mix of 75% of
the cost of a day case procedure and 25% of the cost of an outpatient
procedure.


4.3.18 The Committee discussed whether it would be appropriate to consider
recommending treatment in the better-seeing eye only: that is, not to treat
where patients present with only one eye affected. It noted the concerns raised
by consultees and understood that most consultees felt that it would be
unacceptable, and clinically inappropriate, not to treat the first eye that comes
to clinical attention. It was persuaded that any other scenario could result in
losing the opportunity to preserve vision because the untreated better-seeing
eye could subsequently be affected by an untreatable cause of vision loss, or
might not respond to treatment with anti VEGFs. With all these issues in mind
the Committee concluded that its considerations of cost effectiveness should
relate to starting treatment with the first eye to present clinically.


4.3.19 The Committee discussed the cost effectiveness of treating the first eye
affected by AMD even while good (albeit) monocular vision was available from
an unaffected eye. Firstly it noted that patients' quality of life was strongly
correlated with, and mainly driven by, vision in the better-seeing eye. The
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Committee noted, however, that loss of normal binocular vision can result in a
reduction in quality of life. It understood, for example, that there would be
considerable anxiety and depression associated with allowing an eye known to
be affected with AMD to deteriorate without treatment. It noted one study cited
by the manufacturer of ranibizumab, in which the difference in utility between
having 6/6 vision in both eyes, and having 6/6 vision in one eye but 6/12 or
worse in the other eye, was approximately 0.1. The Committee noted that this
utility difference was substantially smaller than that between very good and
very poor vision in the better-seeing eye (approximately 0.4 or 0.5 if Brazier or
Brown utility values are used, respectively). Secondly, the Committee
considered that for those patients who retained good to normal visual acuity in
one eye, the savings in costs of 'blindness' would be considerably lower than in
those patients with poor vision in both eyes.


4.3.20 The Committee discussed the proportion of patients who presented with AMD
when only one eye was affected with the condition. It noted estimates from
clinical specialists and consultees that about 70% of patients present with both
eyes affected by AMD and that the standard approach is to treat the better-
seeing eye if there is wet AMD in both. Of the 30% presenting with one eye
affected, it noted estimates that about 10% per year (and 40% after 5 years)
develop the disease in the second eye.


4.3.21 The Committee noted that the economic modelling was carried out assuming
that the better-seeing eye was treated. A policy of treating the first eye to come
to clinical attention would result in substantially higher costs, but fewer savings
and lower utility gains, than a policy of only treating the better-seeing affected
eye. The Committee estimated that treatment for the first eye yields an 80%
lower QALY gain than for treating the better-seeing eye. In addition there
would be reduced savings on costs of blindness. Based on this the Committee
agreed that an expected cost per QALY for a first-eye strategy would be about
50% higher than that for treating the better-seeing affected eye. It concluded
that the ICERs for pegaptanib or ranibizumab would not fall within a range
considered to be a cost-effective use of NHS resources using the assumptions
outlined in 4.2.4.5 and 4.2.4.6 and assuming a strategy of treating the first-
affected eye.
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4.3.22 The Committee discussed the number of injections of ranibizumab assumed in
the model. It noted that if 8 injections were required in the first year and 6 in
the second, as suggested by consultees (see section 4.3.10), the ICERs for
the different lesion types would be £13,671, £9,900 and £19,904 per QALY
gained depending on lesion type and comparator, as detailed in section
4.2.4.7. These figures assume that only the better-seeing eye is treated.
Applying a 50% increase in these ICERs to include the treatment of the first
eye, these ICERs would become approximately £20,500 and £14,800 per
QALY gained in predominantly classic lesions compared with best supportive
care and PDT respectively, and £29,900 in minimally classic or classic no
occult lesions compared with best supportive care. However, the Committee
considered that many patients would be likely to require more injections than
this to maintain benefit. It discussed a proposal by the manufacturer in their
response to consultation that the number of ranibizumab injections for which
drug costs are paid by the NHS could be capped, with any remaining
ranibizumab drug costs paid for by the manufacturer. It noted that the feasibility
and administrative burden on the NHS of such a scheme would need to be
considered in appraising the cost effectiveness of ranibizumab within such a
scheme. Additionally, continued administration and monitoring costs would
also need to be considered as patients would require regular re-assessment
on a monthly basis to monitor the progress of their disease. The Committee
noted that these costs were not included in the modelling, but estimated that
ranibizumab was likely to be cost effective if the cost to the NHS was limited
such that the manufacturer pays for the drug cost of ranibizumab beyond
14 injections in the treated eye.


4.3.23 The Committee then reconsidered the economic modelling undertaken for
pegaptanib compared with best supportive care after taking into account the
following assumptions: disease-modifying effect up to 1 year after cessation of
treatment ('year 3'), higher costs of blindness, costs of administering the
injection as 75% day case and 25% outpatient, use of Brazier utility values,
and 25% uptake of community care. In the Assessment Group model, this
resulted in an ICER of £44,259 per QALY gained using a better-seeing eye
strategy. Applying a 50% increase in these ICERs to include the treatment of
the first eye, this ICER would become approximately £66,400 per QALY
gained. The Committee also noted that the manufacturer's model produced a
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lower ICER of £34,602 per QALY gained based on the same assumptions
using a better-seeing eye strategy, corresponding to approximately £51,900
per QALY gained when there is a policy of treating the first eye to come to
clinical attention.


4.3.24 The Committee further considered that there could be differential gains from
pegaptinib for different subgroups of patients according to their starting visual
acuity. The Committee considered the position of the different subgroups with
reference to cost effectiveness and to whether there were any steps which the
Committee should take to fulfil NICE's duties under the equalities legislation. It
considered whether it would be appropriate to recommend pegaptanib for a
specific subgroup. It noted that focusing on the most responsive subgroup
resulted in lower ICERs. The Committee noted that, after considering all its
preferred assumptions, the ICERs were: £23,124 per QALY gained for the 6/12
to 6/24 visual acuity subgroup; £40,627 per QALY gained for the 6/24 to >6/60
subgroup; and £115,244 for the 6/60 to >3/60 visual acuity subgroup. Applying
a 50% increase in these ICERs to include the treatment of the first eye, these
ICERs would become approximately £34,700, £60,900 and £172,900 per
QALY gained respectively. The Committee thus concluded that for all visual
acuity subgroups, pegaptanib was not a cost-effective use of NHS resources. It
concluded that there was no impact on any particular group of patients that
required particular action in order to comply with the Institute's obligations
under the equalities legislation. The Committee noted that ranibizumab would
be recommended as a treatment option for the whole of the patient group.


4.3.25 The Committee discussed criteria for starting therapy with anti-VEGF
treatments. It was in agreement in general with the criteria set out in the clinical
trials for both drugs in terms of best-corrected visual acuity, no permanent
structural damage to the central fovea, the lesion size being less than or equal
to 12 disc areas in greatest linear dimension and that there is evidence of
recent presumed disease progression as shown by blood vessel growth or
visual acuity changes. The Committee was aware that to ensure the presence
of wet AMD, it was essential that these criteria were met. The Committee also
considered when treatment should be recommended as an option in terms of
baseline visual acuity. It noted that the population in the clinical evidence base
had a corrected visual acuity between 6/12 and 6/96, and that there was no
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evidence from ranibizumab studies that would allow consideration of
differences in clinical and cost effectiveness between subgroups with different
baseline visual acuity. The Committee therefore concluded that it would be
appropriate for treatment with ranibizumab to be recommended at a visual
acuity range between 6/12 and 6/96.


4.3.26 The Committee discussed the issue of discontinuing therapy. It noted the lack
of a formal clinical guideline in this area, but thought it was important that
continuation of treatment be carefully considered by patients and their
clinicians. It discussed suggestions from clinical specialists for criteria for
defining a loss of adequate response and concluded that a clear protocol for
discontinuation in people who have a loss of adequate response to therapy
should be developed. It thought that such a protocol should specify criteria for
discontinuation, which are likely to include persistent deterioration in visual
acuity and identification of anatomical changes in the retina that indicate
inadequate response to therapy. The Committee thought that the most
appropriate body to develop this protocol would be the Royal College of
Ophthalmologists. Until such a protocol is developed it is recommended that
locally agreed protocols be used. The Committee also noted that there could
be a long gap between one dose and the need for the next dose. It concluded
that in this situation treatment should be considered as continuous regardless
of whether a patient had been discharged from a clinic in between doses.


4.3.27 In summary, the Committee concluded that both pegaptanib and ranibizumab
are clinically effective in the treatment of wet AMD, but that ranibizumab is
associated with greater clinical benefit. It concluded that treatment with
ranibizumab of the eye to be treated would be cost effective if the
manufacturer pays for the drug cost of ranibizumab beyond 14 injections in the
treated eye. The Committee further concluded that treatment with pegaptanib
for wet AMD is not a cost-effective use of NHS resources.
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5 Implementation


5.1 The Healthcare Commission assesses the performance of NHS organisations
in meeting core and developmental standards set by the Department of Health
in 'Standards for better health' issued in July 2004. The Secretary of State has
directed that the NHS provides funding and resources for medicines and
treatments that have been recommended by NICE technology appraisals
normally within 3 months from the date that NICE publishes the guidance.
Core standard C5 states that healthcare organisations should ensure they
conform to NICE technology appraisals.


5.2 'Healthcare standards for Wales' was issued by the Welsh Assembly
Government in May 2005 and provides a framework both for self-assessment
by healthcare organisations and for external review and investigation by
Healthcare Inspectorate Wales. Standard 12a requires healthcare
organisations to ensure that patients and service users are provided with
effective treatment and care that conforms to NICE technology appraisal
guidance. The Assembly Minister for Health and Social Services issued a
Direction in October 2003 that requires local health boards and NHS trusts to
make funding available to enable the implementation of NICE technology
appraisal guidance, normally within 3 months.


5.3 The Department of Health and the manufacturer have agreed that ranibizumab
will be available to the NHS with a patient access scheme (as revised in 2012)
which makes ranibizumab available at a reduced cost to the NHS. The size of
the discount is commercial in confidence. It is the responsibility of the
manufacturer to communicate details of the discount to the relevant NHS
organisations. Any enquiries from NHS organisations about the patient access
scheme should be directed to Novartis Pharmaceuticals UK by emailing
commercial.team@novartis.com or calling 01276 698717.


5.4 When NICE recommends a treatment 'as an option', the NHS must make sure
it is available within the period set out in the paragraph above. This means
that, if a patient has age-related macular degeneration and the doctor
responsible for their care thinks that ranibizumab or pegaptanib is the right
treatment, it should be available for use, in line with NICE's recommendations.
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5.5 NICE has developed tools to help organisations implement this guidance
(listed below).


Costing report and costing template to estimate the savings and costs associated
with implementation.


Audit support for monitoring local practice.
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6 Recommendations for further research


6.1 The Appraisal Committee considered that further research into the
effectiveness of anti-VEGFs in wet AMD could include studies:


about the cost effectiveness of ranibizumab compared with bevacizumab


to investigate the long-term effects of anti-VEGFs in patients with AMD, including
effects on visual acuity, anatomical damage to the macula, quality of life and
adverse events


to establish the appropriate duration and optimal treatment regimen in terms of
frequency of injections.
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7 Related NICE guidance


Guidance on the use of photodynamic therapy for age-related macular degeneration. NICE
technology appraisal 68 (2003).
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8 Review of guidance


8.1 The review date for a technology appraisal refers to the month and year in
which the Guidance Executive will consider whether the technology should be
reviewed. This decision will be taken in the light of information gathered by the
Institute, and in consultation with consultees and commentators.


8.2 The guidance on this technology will be considered for review in February
2014.


Andrew Dillon
Chief Executive
August 2008
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Appendix A: Appraisal Committee members and NICE
project team


A Appraisal Committee members


The Appraisal Committee is a standing advisory committee of the Institute. Its members are
appointed for a 3-year term. A list of the Committee members who took part in the discussions
for this appraisal appears below. The Appraisal Committee meets three times a month except in
December, when there are no meetings. The Committee membership is split into three branches,
each with a chair and vice-chair. Each branch considers its own list of technologies and ongoing
topics are not moved between the branches.


Committee members are asked to declare any interests in the technology to be appraised. If it is
considered there is a conflict of interest, the member is excluded from participating further in that
appraisal.


The minutes of each Appraisal Committee meeting, which include the names of the members
who attended and their declarations of interests, are posted on the NICE website.


Professor David Barnett (Vice-Chair)
Professor of Clinical Pharmacology, University of Leicester


Dr David W Black
Director of Public Health, Chesterfield PCT


Mr Brian Buckley
Chair, Incontact


Dr Carol Campbell
Senior Lecturer, University of Teeside


Professor Mike Campbell
Professor of Medical Statistics, University of Sheffield


Ms Jude Cohen
Special Projects Consultant, UK Council for Psychotherapy
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Dr Christine Davey
Senior Researcher, North Yorkshire Alliance R & D Unit


Dr Mike Davies
Consultant Physician, Manchester Royal Infirmary


Mr Richard Devereaux-Phillips
Public Affairs Manager, Medtronic Ltd


Dr Rachel A Elliott
Lord Trent Professor of Medicines and Health, Nottingham University


Mrs Eleanor Grey
Lay representative


Dr Catherine Jackson
Clinical Lecturer in Primary Care Medicine, Alyth Health Centre


Dr Peter Jackson
Clinical Pharmacologist, Sheffield Teaching Hospitals NHS Foundation Trust


Ms Rachel Lewis
Nurse Adviser to the Department of Health


Dr Damien Longson
Consultant in Liaison Psychiatry, Manchester Mental Health & Social Care Trust


Professor Jonathan Michaels
Professor of Vascular Surgery, University of Sheffield


Dr Eugene Milne
Deputy Medical Director, North East Strategic Health Authority


Dr Richard Alexander Nakielny
Consultant Radiologist, Royal Hallamshire Hospital, Sheffield
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Dr Katherine Payne
Health Economics Research Fellow, The University of Manchester


Dr Martin J Price
Head of Outcomes Research, Janssen-Cilag Ltd


Professor Andrew Stevens (Chair)
Professor of Public Health, University of Birmingham


Dr Cathryn Thomas
Senior Lecturer, Department of Primary Care and General Practice, University of Birmingham


B NICE project team


Each technology appraisal is assigned to a team consisting of one or more health technology
analysts (who act as technical leads for the appraisal), a technical adviser and a project
manager.


David Chandiwan
Technical Lead


Helen Chung
Technical Adviser


Chris Feinmann
Project Manager


Ranibizumab and pegaptanib for the treatment of age-related
macular degeneration


NICE technology appraisal
guidance 155


© NICE 2008. All rights reserved. Last modified May 2012 Page 39 of 43







Appendix B: Sources of evidence considered by the
Committee


A. The assessment report for this appraisal was prepared by Southampton Health Technology
Assessment Centre, University of Southampton.


Colquitt JL et al. Ranibizumab and pegaptanib for the treatment of age-related macular
degeneration: a systematic review and economic evaluation, November 2006.


B. The following organisations accepted the invitation to participate in this appraisal. They were
invited to comment on the draft scope, assessment report and the appraisal consultation
document (ACD). Organisations listed in I and II were also invited to make written submissions
and have the opportunity to appeal against the final appraisal determination.


I) Manufacturers/sponsors:


Novartis (ranibizumab)


Pfizer (pegaptanib)


II) Professional/specialist and patient/carer groups:


Age Concern England


College of Optometrists


Counsel and Care for the Elderly


Department of Health


Macular Disease Society


Royal College of Nursing


Royal College of Ophthalmologists


Royal National Institute of Blind People


Welsh Assembly Government
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III) Commentator organisations (without the right of appeal):


Medicines and Healthcare Products Regulatory Agency (MHRA)


NHS Quality Improvement Scotland


Novartis


Institute of Ophthalmology, University College London


NCCHTA


Southampton Health Technology Assessment Centre (SHTAC)


National Collaborating Centre Acute Care


C. The following individuals were selected from clinical specialist and patient advocate
nominations from the non-manufacturer/sponsor consultees and commentators. They
participated in the Appraisal Committee discussions and provided evidence to inform the
Appraisal Committee's deliberations. They gave their expert personal view on ranibizumab and
pegaptanib by attending the initial Committee discussion and/or providing written evidence to the
Committee. They were also invited to comment on the ACD.


Professor Simon Harding, Consultant Ophthalmologist, nominated by the Royal College of
Ophthalmologists – clinical specialist.


Professor Andrew Lotery, Professor of Ophthalmology, nominated by the Royal National
Institute of Blind People – clinical specialist.


Barbara McLaughlan, Eye Health Campaigns Manager, nominated by the Royal Institute of
Blind People – patient expert.


Mrs Lydia Willie, nominated by the Royal Institute of Blind People – patient expert.
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Changes after publication


February 2014: implementation section updated to clarify that ranibizumab and pegaptanib are
recommended as options for treating age-related macular degeneration. Additional minor
maintenance update also carried out.


March 2012: minor maintenance


May 2012: re-issued after a change to the patient access scheme
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About this guidance


NICE technology appraisal guidance is about the use of new and existing medicines and
treatments in the NHS in England and Wales.


This guidance was developed using the NICE multiple technology appraisal process. It has been
re-issued after a change to the patient access scheme in May 2012. Recommendation 1.1 and
section 5.3 have been updated.


We have produced a summary of this guidance for patients and carers. Tools to help you put the
guidance into practice and information about the evidence it is based on are also available.


Your responsibility


This guidance represents the views of NICE and was arrived at after careful consideration of the
evidence available. Healthcare professionals are expected to take it fully into account when
exercising their clinical judgement. However, the guidance does not override the individual
responsibility of healthcare professionals to make decisions appropriate to the circumstances of
the individual patient, in consultation with the patient and/or guardian or carer.


Implementation of this guidance is the responsibility of local commissioners and/or providers.
Commissioners and providers are reminded that it is their responsibility to implement the
guidance, in their local context, in light of their duties to avoid unlawful discrimination and to have
regard to promoting equality of opportunity. Nothing in this guidance should be interpreted in a
way which would be inconsistent with compliance with those duties.


Copyright


© National Institute for Health and Clinical Excellence 2012. All rights reserved. NICE copyright
material can be downloaded for private research and study, and may be reproduced for
educational and not-for-profit purposes. No reproduction by or for commercial organisations, or
for commercial purposes, is allowed without the written permission of NICE.
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RCOphth AMD Guidelines 2013 - Management algorithm for age-related macular degeneration 


 Referred as AMD or self referral with blurring/distortion in central visual field 
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Management algorithm for age-related macular degeneration. 


 


Key. OCT = optical coherence tomography. AMD = age-related macular degeneration. nvAMD = neovascular age-


related macular degeneration (“wet AMD”). GA = geographic atrophy (“dry AMD”). CSCR = central serous 


chorioretinopathy. PFT = perifoveal telangiectasia. RVO = retinal vein occlusion. DMO = diabetic macular oedema.  


CNV = choroidal neovascularisation. VEGF = vascular endothelial growth factor. RCO = Royal College of 


Ophthalmologists. 


  






