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1. Protocol Synopsis

Study title: Eylea intravitreal injection for the treatment of diabetic macula oedema (EIDEME).
1.1. Aim 

To assess the  effectiveness of a treat and extend regimen of intravitreal Aflibercept (Eylea), in a clinical setting, in patients presenting with macular oedema, secondary to diabetic retinopathy, with no, or minimal, previous exposure to intravitreal anti- vascular endothelial growth factor (VEGF) therapy.

1.2. Study design

Phase IV, open label, prospective, multi-central interventional study.

1.3. Study population
Patients aged 18 years and over with macular oedema, secondary to diabetic retinopathy, with no, or minimal (<3 injections), previous exposure to intravitreal anti- vascular endothelial growth factor (VEGF) therapy.

Inclusion criteria:  
· Adults ≥18 years, with type 1 or type 2 diabetes mellitus with diabetic macular oedema (DME) with central macular involvement in study eye diagnosed by fluorescein angiography. 

· Decrease in vision in the study eye as a consequence of DME

· Best corrected baseline visual acuity (BCVA) between 24 and 73 letters on the Early Treatment Diabetic Retinopathy Study (ETDRS) chart at 3 meters.

· Study eye central retinal thickness (CRT) ≥300µm on OCT 

Exclusion Criteria

· HBAC >12%

· Uncontrolled Hypertension
· Active proliferative DR in study eye.

· Visually significant cataract

· Any other macular pathology in the study eye that may influence the outcomes of the study (e.g. laser burns or scars, wet Age-related macular degeneration, macular holes.)

· Any active ocular or peri-ocular infection or inflammation

· Uncontrolled glaucoma
· Any previous treatment with anti-angiogenic drugs in the study eye within 6 months of commencing the study. 
· Any previous treatment with anti-angiogenic drugs in fellow eye within 90 days of commencing the study
· More than two previous macular laser photocoagulation treatments in the study eye in the past 6 months.
· Pan-retinal or macular laser photocoagulation in study eye within the 90 days of commencing the study.

· Treatment of study eye with intraocular /periocular corticosteroids within 120 days of commencing the study.

Additional exclusion and inclusion criteria are detailed below in section 4.5
1.4. Study treatment
The study treatment is 2 mg Aflibercept (Eylea) intravitreal injection

1.5. Recruitment
Over a period of 6 months, consecutive patients presenting at clinic and meeting the inclusion and exclusion criteria will be invited to participate. 
1.6. Sample size
The maximum number of patients will be 50 (one study eye per patient)

1.7. Study duration
The follow up period is 2 years (104 weeks). 
1.8. Study treatment and re-treatment protocol
Follow up visits will be monthly for the first 5 months.

All patients will have five, monthly (4 weekly) loading doses of 2mg Aflibercept.  Thereafter study visits and treatment will be determined by disease activity and the treating ophthalmologist.
· Disease activity is defined as:.
· a loss of  ≥5 BCVA letters from the best measured at any time during the study (considered by the treating physician to be attributable to disease activity).
· persistent macular oedema, with a macular thickness of ≥250 µm or increase in CRT by 50µm

If none of these criteria are met the patients treatment interval will be increased by 2 weeks until a maximum of 12 weekly dosing is attained if possible. If either criteria is met, the frequency of injection will decrease by 2 weeks (if >4 weeks) until disease activity is minimised. If both criteria are met the patient will return to a 4 weekly treatment schedule.
Any patients experiencing significant and rapid progression of the disease or who becomes unresponsive to aflibercept will have the option to withdraw and have rescue therapy e.g. laser photocoagulation therapy or intravitreal steroids.

All patients will have a scheduled follow up at 1 year and 2 years from baseline.
1.9. Main study measures: 

· Visual acuity
· Central retinal thickness, and volume, measured by OCT

Primary efficacy outcomes: 

· The mean change in visual acuity(BCVA) between baseline and 2 years (104 weeks). 

· The proportion of participants whose visual acuity has improved by ≥10 and ≥15 letters at 2 years.
Secondary efficacy outcomes:
· The mean reduction in central retinal thickness, and volume,  between baseline and follow up at 2 years.
· The mean number of Aflibercept injections at 2 years.
· The mean injection frequency between the fifth loading dose and 2 years.
· . 

Safety outcomes: 
· Details and frequency of all adverse events. 
1.10. Source documentation:

Data will be entered on hard copy study records which may be supplemented with print-outs of electronic data where required.
2. Background
Macular oedema secondary to diabetic retinopathy (DME) is one of the commonest causes of early onset of blindness in Australian adults.1 DME is caused by leakage of fluid and proteins and other molecules from the retinal capillaries this is followed by further leakage of water as a consequence of the osmotic gradient that is generated. If untreated the In the mid 1980s macular photocoagulation was recommended as the gold standard treatment for DME..2 However, greater understanding of the disease process and detection of high levels of vascular endothelial growth factor within the damaged retina of patients with this condition3 has led to increased use of intravitreal injection of VEGF inhibitors to control the oedema and neo-vascularisation. A Cochrane review in 2012 reported that there was moderate evidence that VEGF therapy was beneficial either alone, or as an adjunct to laser therapy.4 Since then the evidence of the superiority of VEGF treatment, particularly where the efficacy outcome is visual acuity rather than just anatomical response, has been strengthened.5, 6, 7
In Australia ranibizumab is the only VEGF agent currently indicated for the treatment of diabetic macular oedema. However because of cost restraints (ranibizumab is not re-imbursed by the Pharmaceutical Benefits Agency), the most widely used VEGF inhibitor used to treat DME is bevacizumab (Avastin).  Bevacizumab has a similar molecular structure as ranibizumab and costs much less but is not licensed for DME despite evidence suggesting that it may be efficacious. Although in most cases bevacizumab is well tolerated, the long term outcomes (after 6 month) are yet to be established.6
Aflibercept has a much higher affinity for the VEGF binding sites than bevacizumab, and phase III studies of wet age related macular degeneration have demonstrated comparable results to other VEGF inhibitors injected every month.8 In addition, as summarised in the review above,6 results from the Da VINCI, (DME A and VEGF Trap-Eye Investigation of Clinical Impact) phase II study of different dosing regimens9 and preliminary results (from the first year of) the double-masked, randomised, phase III studies VIVID (VEFG Trap-Eye in vision impairment due to DME) and VISTA-DME (Study of Intravitreal Administration of VEGF-Trap-Eye in patients with Diabetic Macular Edema)10 which randomised patients to different intravitreal aflibercept regimens or standard macular laser treatment, have demonstrated that compared to laser therapy, treatment of DME with intravitreal aflibercept (0.5mg monthly or 2mg monthly, bimonthly or prn after 5 loading doses) resulted in statistically significant (p<0.001) superior improvements in both visual acuity and reduced central retinal thickness. Furthermore the latter two studies (VIVID and VISTA-DME) also demonstrated that the frequency of adverse events were similar across all treatment groups i.e. no excess adverse events were associated with intravitreal aflibercept injection.11
The first meta-analysis to include data from aflibercept studies7 suggested that there was no statistically significant difference between the outcomes associated with ranibizumab and aflibercept. However, recently the Diabetic Retinopathy Clinical Research Network has reported the results of the first year of a study of 600 patients randomised to receive either: aflibercept, bevacizumab or ranibizumab (according to the same re-treatment criteria). A significantly greater improvement in the mean number of letters gained after 52 weeks treatment was observed in patients treated with aflibercept compared to bevacizumab or ranibizumab. In addition, the median number of injections of aflibercept over this period was lower than for bevacizumab or ranibizumab.
It is also possible that less frequent injection regimens of aflibercept, tailored to patient response, may have significant cost benefits12 and improve patient experience by reducing the number of injections required.
The aim of this study is to evaluate patient outcomes associated with a treat and extend regimen of aflibercept in a clinical environment, in patients with DME with no, or minimal, previous exposure to intravitreal anti- vascular endothelial growth factor (VEGF) therapy. 
The results of this study may be beneficial to other clinicians when considering the treatment regimen to use for their patients.
3. Aim: 

To evaluate patient outcomes associated with a treat and extend regimen of intravitreal Aflibercept (Eylea) in patients presenting with macular oedema, secondary to diabetic retinopathy, with no, or minimal, previous exposure to intravitreal anti- vascular endothelial growth factor (VEGF) therapy.
4. Study design

This study is an open label, multi-central interventional study investigating a treat and extent regimen for macular oedema secondary to diabetic retinopathy in eyes previously naïve, or with minimal exposure, to VEGF therapy.

4.1. Rationale of study design
This study is designed to investigate whether optimal visual outcomes can be achieved with this regimen which has been found effective and is currently practiced by ophthalmologists when treating patients with VEGFs. 

Aflibercept will be administered intravitreally in the dose of 2mg currently approved for age related macular degeneration and macular oedema secondary to retinal vein occlusion and shown from clinical trial data to provide the best risk benefit profile.
As aflibercept treatment has already been demonstrated to result in a significantly greater improvement in vision compared to bevacizumab or ranibizumab11,12 and laser treatment8-11 there will be no comparator group.
4.2. Sample size:

The numbers of participants proposed is based on an estimate of the frequency of patients who might present with this condition over the period of 1 year
However, using data from the VIVID study, the estimated change in visual acuity in the first year was 12 letters (95% CI: 9.08-2.92) standard deviation in the one year change in visual acuity using a as required dose was 10.
We calculate that the sample size required to observe a difference of 10 letters with 80% power would be 16 participants.  The 50 participants that we intend to recruit would allow for 10% drop out over the 2 year period.
4.3. Risks and benefits

The major risks associated with the study relate to the injection process.  Intravitreal injections have been associated with lens trauma, endophthalmitis, and increased intraocular pressure and arteriothrombolic events. These risks are minimised by ophthalmologists following aseptic procedures and ensuring that the patient meets all the inclusion and exclusion criteria in particular those at high risk of thrombo-embolic events are excluded from the study. Limiting the number of injections will also be beneficial in risk reduction.

The overall risk profile of Aflibercept reported in the COPERNICUS, GALILEO12 and VIEW studies,8 and more recently in the VIVID/VISTA-DME and da Vinci studies8-11 and is presented in the current Eylea product information. No new risks are anticipated from this study. 
Patients will be closely monitored and will be asked to report any adverse effects of injection or any systemic adverse events to the study investigator as soon as possible after they become aware of them. 
There is also the possibility that the macular health of the patient may deteriorate when lengthy extended periods occur between injections. In order to prevent this, when patients are scheduled for injections more than 6 weeks apart, their macular health will be monitored at 4 week intervals to ensure that the risks to the patient are minimised.  If required, early administration of treatment or an alternative treatment may be provided. If the latter is required, an early termination assessment will be completed and the patient will be withdrawn from the study.
4.4. Study population
This is a multi-centred study across 4 eye clinics in Tasmania, Australia which will recruit up to 50 patients (aged 18 years and over) with macular oedema, secondary to diabetic retinopathy who are naïve or have minimal exposure to intravitreal anti- vascular endothelial growth factor (VEGF) therapy. 

Over a period of six months, potentially eligible patients will be identified during the course of their routine eye examination.  When identified as potentially eligible, the study investigator and/or the study co-ordinator will discuss the study with the patient and provide them with the written patient information and consent documentation. They will then be given time to read the documentation and, if they wish, to discuss the study with friends, family and their doctor before deciding whether to participate

If consent is given the patient eligibility will be assessed according to the inclusion and exclusion criteria.

Only one eye will be selected as the treatment eye.  If the patient has two eyes with macular oedema the most recently diagnosed eye will be selected as the study eye.

4.5. Inclusion and exclusion criteria

Patients eligible for the study have to fulfil the following criteria: 

Inclusion criteria for the patient

· Written informed consent must be obtained prior to any study measures being performed 

· Male or female participants ≥18 years, with type 1 or type 2 diabetes mellitus 
· Female patients of childbearing potential should be counselled on potential risks and should use effective contraceptive measures during treatment and for up to three months after treatment ceases.

Inclusion criteria for the patient’s study eye

If both eyes are eligible only one eye will be treated based on the investigators clinical judgement. Only one eye requires to meet the following criteria:

· Diagnosis of diabetic macular oedema (DME) with central macular involvement in study eye diagnosed by fluorescein angiography. 

· Decrease in vision in the study eye as a consequence of DME

· Best corrected baseline visual acuity (BCVA) between 24 and 73 letters on the Early Treatment Diabetic Retinopathy Study (ETDRS) chart at 3 meters.
· Study eye Central retinal thickness (CRT) ≥300µm on OCT 

Exclusion Criteria for the patient
· Pregnant or lactating women and women of reproductive age not using effective contraception.

· Systemic disease or a condition (controlled or uncontrolled) that, in the opinion of the investigator, might regress, recur or change and consequently have a potential impact (bias) on the assessment of study outcomes.

· Stroke or myocardial infarction less than3 months prior to screening for eligibility.

· Uncontrolled blood pressure (defined as a systolic of >160mmHg or diastolic >100mmHg) at screening
· HBA1c>12% 

· Patients with known sensitivity to Aflibercept preparations

· Patients taking or planning to take any systemic medications known to be toxic to the lens or retina or optic nerve.
Exclusion Criteria for the patient’s study eye
· Any active ocular or peri-ocular infection or inflammation

· Active proliferative DR in study eye.

· Visually significant cataract

· Any other macular pathology in the study eye that may influence the outcomes of the study (e.g. laser burns or scars, wet Age-related macular degeneration, macular holes.)
· Uncontrolled glaucoma
· Any previous treatment with anti-angiogenic drugs in the study eye within 120 days of commencing the study. 

· Any previous treatment with anti-angiogenic drugs in the fellow eye within 90 days of commencing the study. 

· More than two previous macular laser photocoagulation treatments in the study eye in the past 6 months.

· Pan-retinal or macular laser photocoagulation in study eye within the 90 days of commencing the study.
· Treatment of study eye with intraocular /peri ocular corticosteroids within 120 days of commencing the study.
4.6. Patient numbering

After signing the informed consent each patient eligible to participate will be uniquely identified in the study by a combination of the clinic they attend and their patient number for that clinic. For each site the first patient will be assigned number 1. For subsequent patients the patient number will increase by one. 
4.7. The study treatment

The treatment drug used in this study is 2mg Aflibercept. Currently Aflibercept is available for use in Australia for the treatment of wet age-related macular degeneration and it is re-imbursed on the Pharmaceutical Benefits Scheme. It is not yet indicated, or re-imbursed, for macular oedema secondary to diabetic retinopathy therefore the study sponsor will supply the patient treatment in single use vials of 50µl (equivalent to 2mg aflibercept).  
Aflibercept must be administered by a qualified ophthalmologist experienced in intravitreal injection. Preparation, and intravitreal administration, of Aflibercept should be according to the current product information.
4.8. Handling of study treatment

Aflibercept should be stored in a secure location (any other requirements) and refrigerated at between 2 and 8C.  If required it may however be stored at room temperature (25C) for up to 24 hours prior to injection.
4.9. Study visits and assessments and treatment schedule

An outline of study visits and assessments is presented in Figure 1 below; more detail is presented in Table 1. 
At baseline, the patient’s medical history, including information on their diabetic history, and management and details of any concurrent illnesses and medications will be obtained from the patient and any available clinical records. These data will be reviewed each visit to assist with identification of any possible adverse effects of treatment.

The patients’ baseline visual acuity and central retinal thickness measured prior to any study medication being administered will be used as a reference point for any changes over the treatment period.

All patients will have five, monthly (4 weekly) loading doses of 2mg Aflibercept. Thereafter treatment will be determined by disease activity.
Figure 1: Visit/treatment schedule
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Disease activity will be determined prior to each study injection based on visual acuity measures and OCT images
Visual acuity will be performed using logMAR charts at all visits. BCVA will be performed before any other assessments. Refraction will precede BCVA testing at screening and at the study endpoint.

Where possible study patients should have OCT images done on the same Spectral Domain OCT equipment and the same machine should be used throughout the study period. (At a minimum the same machine should be used for assessment prior to the first treatment and after 5 months (week 20) and at the final assessment at 24 months)
In addition to the specific study measures participants will also have a slit-lamp fundal examination and will be questioned about any adverse effects (ocular or otherwise) including any changes in concomitant medication.

Table 1: Schedule of procedures and assessments at each study visit

	
	At screening/

Time 0
	4 

weeks
	8

weeks
	12

weeks
	16

weeks
	Week 20 onwards

Prior to injection 

and as required
	Week  52 and 104
Or early discontinuation

	Informed consent
	√
	
	
	
	
	
	

	Allocation of study id and study eye selection
	√
	
	
	
	
	
	

	Review of inclusion and exclusion criteria
	√
	
	
	
	
	
	

	Demography a
	√
	
	
	
	
	
	

	Medical history b
	√
	
	
	
	
	
	

	Prior/concomitant medications
	√
	√
	√
	√
	√
	√
	√

	Vital signs
	√
	
	
	
	
	
	√

	Refraction
	√
	
	
	
	
	
	√

	BCVA score
	√
	√c
	√c
	√c
	√c
	√c
	√

	Ophthalmic examination
	√
	√c
	√c
	√c
	√c
	√c
	√

	OCT
	√
	√c
	√c
	√c
	√c
	√c
	√

	Angiography
	√
	
	
	
	
	
	√

	Eylea injection  in study eye d
	√

If screening successful
	√
	√
	√
	√
	√
	√

If scheduled

	Adverse events
	√


	√
	√
	√
	√
	√
	√


a Demography data will include the date of birth, sex and ethnicity of the participant

b Medical history includes conditions identified prior to signing informed consent. (Any conditions identified thereafter should be listed as adverse events)

c  Measures required in the study eye only
d  The batch number and expiry date of the aflibercept injection will be recorded.

· The disease activity which dictates the interval to next treatment (after the loading dose) is characterized by the following: 

· a loss of  ≥5 BCVA letters from the best measured at any time during the study (where the investigator believes the decrease in vision is attributable to disease activity)
· Persistent macular oedema, with a macular thickness of ≥250 µm or increase in CRT by 50µm measured by OCT equipment.
If none of these criteria are met the patients treatment interval will be increased by 2 weeks until a maximum of 12 weekly dosing is attained if possible. If either criteria is met, the frequency of injection will decrease by 2 weeks (if >4 weeks) until disease activity is minimised.  
When patients are scheduled for injections more than 6 weeks apart, their macular health and vision may be monitored at 4 week intervals. Any patients experiencing significant and rapid progression of the disease and becomes unresponsive to aflibercept will have the option to withdraw and have rescue therapy e.g. laser photocoagulation therapy or intravitreal steroids.
4.10. Discontinuation of study treatment

Patients may withdraw from the study at any time. This may be a voluntary withdrawal, as a consequence of development of a new health condition or commencing a medication that would have excluded them at screening, as a consequence of an adverse event or if the treating investigator believes that continuing treatment would be detrimental to the well-being of the patient.
If premature withdrawal occurs the investigator will attempt to determine the reason for withdrawal and if the participant is willing complete an end of study assessment.  Every effort will be made to follow up patients lost to follow up and the steps to do so will be documented.
The participant will be considered to have completed the study once all the required assessments, treatments and documentation are completed. 

5. Safety
Any untoward medical occurrence after the participant signs the informed consent will be recorded as an adverse event.

Adverse events may be identified through questioning the participant at each visit or between visits or as a result of patient examination or other assessments or communications from other health professionals.

On establishing the occurrence of any such events the site (ocular/non ocular), severity (mild moderate or severe); its relationship to the study treatment (suspected/not suspected); its duration (start and finish dates); whether it meets the criteria of a serious adverse event (SAE) and all measures taken to treat an adverse event will be recorded on a participant specific document intended for that purpose. 
Adverse events which meet the criteria of serious, where the event: is fatal or life threatening events; results in persistent or significant disability or in congenital abnormality/birth defects or requires hospitalization or prolongation of existing hospitalization unless for routine treatment, elective or preplanned surgery, treatment in an emergency or outpatient basis for an event not meeting any of the previous criteria, for social reasons or where the hospitalization is of medical significance to prevent one of the former outcomes.
All adverse events will be reported to the study sponsor (Bayer), and the special requirements of SAE reporting (within 24 hours of becoming aware of the event) will be adhered to.

Information about the known effects of Aflibercept are available in the current Investigators Brochure and in the Eylea Consumer Medicine Information and will be discussed with the patient prior to signing the informed consent and during the study as required.

6. Data collection, review and management
Data collection will be performed by designated study personnel allocated by the chief investigator at each site. 

Patient source data and the originals of participant consent documents will be maintained by the investigator and will be available for review by the sponsor if required.

Data from the source documentation will be entered into a, password protected, electronic database in preparation for analysis. 

7. Data analysis
Analysis will be done according to intention to treat and will include all recruited participants.

All analysis will be performed by a designated assessor after study completion. An interim analysis may be performed at five months (after the loading dose) and at 1 year.
The analysis will include descriptive statistics such the number, mean, standard deviations, median and range and confidence intervals for continuous variables and the frequencies and proportions of categorical variables

The presence of confounding may also be evaluated in regression models by including baseline covariates such as: the patient age, study eye visual acuity and retinal thickness.
7.1. Primary efficacy outcomes: 

· The mean change in visual acuity (BCVA) between baseline and 2 years. 
· The proportion of participants whose vision improves by ≥10 and ≥15 letters at 2 years. 
7.2. Secondary efficacy outcomes:
· The mean difference in CRT between baseline and 2 years
· The mean number of aflibercept injections

· The mean injection frequency between the fifth loading dose and the end of the study (24 months).  
· The proportion of participants developing more severe macular oedema 
7.3. Safetyoutcomes: 
· Details and frequency of adverse events 

8. Ethical considerations

This study is designed and will be implemented according to the ICH harmonized Tripartite Guidelines for Good Clinical Practice, the Declaration of Helsinki and the guidelines of the Australian National Health and Medical Research Council.
Eligible patients will only be included in the study after providing written, informed consent, witnessed where required.

This protocol and the proposed participant information and consent documents will be submitted for ethical review and approval by an Institutional Review Board/Independent Ethics Committee (IRB/IEC) prior to study.  A copy of the final approved protocol, patient information and ethical approval documentation signed by the investigator in agreement to conduct the study in accordance with the protocol and in accordance to any additional restrictions applied by the IRB/IEC will be provided to the sponsor prior to provision of any study treatment being provided to the investigator.
9. Publication of study protocol/results

The results of the study will be presented at academic meetings and will be published in a peer reviewed journal.  No information will be presented in either of these media that will allow identification of any study participant.
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