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Introduction

Age-related macular degeneration (AMD) is a major cause of visual disability in the developed world. [START_REF] Klein | Prevalence of age-related maculopathy: the Beaver Dam Eye Study[END_REF][START_REF] Vingerling | The prevalence of age-related maculopathy in the Rotterdam study[END_REF] The prevalence of AMD increases significantly with age, with neovascular (nAMD) having the slightly higher prevalence compared to geographic AMD. [START_REF] Bressler | Age-related macular degeneration[END_REF] Each year in the United Kingdom (UK) there are an estimated 26,000 new cases of nAMD. [START_REF]Macular degeneration (age-related)ranibizumab and pegaptanib[END_REF] The introduction of Ranibizumab, [START_REF] Ferrara | Development of Ranibizumab, an antivascular endothelial growth factor antigen binding fragment, as therapy for neovascular age-related macular degeneration[END_REF] a recombinant humanised monoclonal antibody fragment that binds and effectively neutralises all active forms of vascular endothelial growth factor (VEGF), has heralded the introduction of a novel treatment of nAMD. However, treatment with anti-VEGF drugs requires regular intravitreal injections, which inevitably results in an increase on the demands of AMD services. The landmark randomised controlled trials, Minimally Classic/Occult Trial of the Anti-Vascular Endothelial Growth Factor Antibody Ranibizumab in the Treatment of Neovascular AMD (MARINA) and Anti-VEGF Antibody for the Treatment of Predominantly Classic Choroidal Neovascularization in AMD (ANCHOR), have reported high rates of stabilisation of vision and, for the first time, moderate rates of improvementt irrespective of lesion type. [START_REF] Rosenfeld | Ranibizumab for neovascular agerelated macular degeneration[END_REF][START_REF] Brown | Ranibizumab versus verteporfin for neovascular age-related macular degeneration[END_REF] A subsequent small open label, single centre non-randomised study, the Prospective Optical Coherence Tomography Imaging of Patients with Neovascular AMD Treated with intraOcular Ranibizumab (PrONTO) also showed similar results with fewer number of injections compared to the landmark studies. [START_REF] Fung | An OCT guided, variable dosing regimen with intravitreal Ranibizumab (Lucentis) for neovascular age-related macular degeneration[END_REF] Since its introduction there have been a small number of studies of Ranibizumab in routine clinical practice reporting the efficacy of different dosing regimes of Ranibizumab. [START_REF] Dadgostar | Evaluation of injection frequency and visual acuity outcomes for Ranibizumab monotherapy in exudative agerelated macular degeneration[END_REF][START_REF] Cohen | Results of one-year's treatment with Ranibizumab for exudative age-related macular degeneration in a clinical setting[END_REF][START_REF] Rothenbuehler | Effects of Ranibizumab in patients with subfoveal choroidal neovascularization attributable to age-related macular degeneration[END_REF][START_REF] Michalova | Ranibizumab treatment for neovascular age-related macular degeneration; from randomized trials to clinical practice[END_REF] In the UK, the National Institute for Clinical Excellence (NICE) approved the use of Ranibizumab as treatment for nAMD providing patients met the following criteria: visual acuity 6/12 to 6/96, lesion size ≤12 disc diameter, recent disease progression and recommended treatment to be continued in those who demonstrate adequate response. [START_REF]Macular degeneration (age-related)ranibizumab and pegaptanib[END_REF] Patients with permanent structural damage are excluded. Based on the drug dosing regime presented by the manufacturer to the European Medicines Agency (EMEA) the NICE committee recommended that the majority of patients would require a mean of 8 injections in the first year and 6 injections in the second year in order to maintain vision. Eyes should receive an initial 3 dose initiation phases followed by clinician determined retreatment on a pro re nata (PRN) basis. [START_REF]Lucentis summary for the public: EMEA/H/C/715[END_REF] The aim of our study was to determine if the results achieved in the randomised clinical trials (RCTs), could be translated into routine clinical practice applying the NICE recommendation. We present our 12 months clinical efficacy data of Ranibizumab from a single centre, evaluating best corrected visual acuity (BCVA), contract sensitivity (CS) and optical coherence tomography (OCT) mean central foveal thickness (CFT).

Patient and methods

We prospectively studied consecutive patients with treatment naïve nAMD commencing intravitreal Ranibizumab. Lesion components included were: classic OCT scans were evaluated at every visit for presence or absence of intra-retinal fluid (IRF) and SRF. CFT was noted from the central reading on the map generated by the fast macular thickness protocol of the Stratus OCT (Zeiss, Germany). We evaluated the percentage of patients with CFT > 200 μm at each time point since previous data on healthy eyes using the Stratus OCT (OCT3) has shown the CFT to be approximately 180±20μm. [START_REF] Chan | Normal macular thickness measurements in healthy eyes using stratus optical coherence tomography[END_REF] At these visits patients also had CS measurement on a Pelli-Robson chart at 1 meter with standardised illumination, fluorescein angiography (FA) and slit lamp fundus examination. In the interim visits BCVA, CFT and slit lamp examination were performed. For the purposes of this study we analysed data from baseline, months 3, 6, 9 and 12. Data were collected on number of intravitreal injections and complications. Baseline FAs were reviewed by externally accredited masked graders (Liverpool Reading Centre) to establish lesion characteristics for the purpose of analysis. CNV subtypes were categorised as classic with no occult, predominantly classic with occult, minimally classic without occult, minimally classic with occult, occult no classic and the presence of RAP lesion was also determined.

All patients were treated with monthly intravitreal 0.5mg Ranibizumab for the first 3 months. A set of crtieria were used to inform the retreatment decision making, but these were not prescriptive and the eventual decision to retreat was based on individual clinicans judgement (Table 1). Retreatment with Ranibizumab was considered if there was any deterioration in the signs and symptoms including drop in BCVA (5 to 19 letters from baseline), worsening of intra retinal or subretinal fluid, fresh haemorrhage or extension of lesion on FA. It was recommended that retreatment be avoided if there was no improvement in BCVA, there was persistent unresolving intraretinal and subretinal fluid, evidence of structural damage on OCT or there was an adverse event such as drop in BCVA by >20 letters. CFT reduced from baseline by -100.1µm (± 111.9) (p<0.001).

In this cohort of patients we had one adverse event of raised intraocular pressure which was treated with intravenous acetazolamide and resolved with no secondary vascular occlusion or impact on vision.

Discussion

In this study we have presented our one year data of Ranibizumab for treatment naïve CNV secondary to AMD and RAP lesions from a single tertiary centre.

Mean BCVA improved by 3. to our study but the use of stricter inclusion and re-treatment criteria may have influenced their results. Some of the differences in the re-treatment guidelines between our studies were a) use of sub-RPE fluid on OCT and b) using metamorphopsia on the Amsler grid as indicators for re-treatment, whereas we stopped treatment if there was evidence of persistent IRF or SRF unresponsive to treatment. [START_REF] Rothenbuehler | Effects of Ranibizumab in patients with subfoveal choroidal neovascularization attributable to age-related macular degeneration[END_REF] In comparison to Cohen et al. our favourable result may be partially attributed to the monthly follow-up visits at our centre which effectively results in the better monitoring of disease activity. In other clinical studies visual outcome data has been reported using different vision charts and the use of conversion techniques limit comparison of. [START_REF] Dadgostar | Evaluation of injection frequency and visual acuity outcomes for Ranibizumab monotherapy in exudative agerelated macular degeneration[END_REF][START_REF] Michalova | Ranibizumab treatment for neovascular age-related macular degeneration; from randomized trials to clinical practice[END_REF] In the PrONTO study the mean CFT was 394μm at baseline and 216μm at 12 months. In our cohort mean CFT reduced from 347 (±102) μm to 246 (±107) μm at 12 months. The maximum drop was at the 3 month visit. There was no statistically significant correlation between CFT and BCVA. However, there was a slight increase in the number of patients with CFT >200μm at the 9 month visit corresponding to the drop in vision. CFT was noted from the fast macular thickness map on the Stratus OCT. Errors of retinal boundary and thickness measurements are frequent with the OCT analysis and segmentation algorithms were reported in 92% of eyes in a previous study by Sadda et al. and others. [START_REF] Sadda | Errors in retinal thickness measurements obtained by optical coherence tomography[END_REF] This could have influenced the readings in our study. The scans were reviewed for the presence of IRF, SRF and PED to inform our decision to retreat. This may have resulted in under treatment of the patients at the interim visits when the decision to retreat was based on OCT parameters. OCT scans cannot be used in isolation as predictor of disease activity. As noted in a recent study the resolution of fluid is not always correlated with improvement in vision. [START_REF] Dadgostar | Evaluation of injection frequency and visual acuity outcomes for Ranibizumab monotherapy in exudative agerelated macular degeneration[END_REF] Previous studies have also suggested that leakage on FA may not collect as fluid on OCT

(especially Stratus OCT).[17]

There are some limitations to our study. Presence of co-existing ocular pathology or time to treatment from first diagnosis has not been taken into consideration and may have contributed to our results.

[18] Strict inclusion and exclusion criteria utilised in RCTs cannot be adhered to in routine clinical practise. This inevitably results in differences between the study populations, which may affect the final outcome and limit translation of results achieved in RCTs. However we believe that our results give a good estimate of the efficacy of the protocol we used applicable to routine clinical care as defined in at least one national guideline.

In conclusion, our results show that a 3 monthly treatment initiation phase followed by PRN treatment was associated with rates of stabilisation and maintenance of vision as good as the landmark RCTs. However, this regime achieved in our hands only half of the rates of improvement in vision by 3 lines or more seen in the RCTs. Statistically significant improvements in retinal morphology and improvement in CS were also seen. Guidelines for retreating patients outside RCTs need to be established and further data is required to determine a treatment regime, which provides clinical, economic and practical effectiveness.

  and occult choroidal neovascularisation (CNV), RAP, blood, pigment epithelial detachment (PED), elevated blocked fluorescence, subretinal fluid (SRF). Inclusion criteria were: age > 50 years; baseline best corrected VA ≥ 25 letters; nAMD lesions any component of which extended to within 200µm of the foveal centre ; signs of presumed recent disease progression in cases with occult or minimally classic lesions, as defined by recent loss of vision, new haemorhage and or an increase in lesion size on fluorescein angiography. Ethical approval for the research of clinical effectiveness of Ranibizumab in nAMD was obtained from the Liverpool Research Ethics Committee (LREC ref 02/051). Full refraction protocol BCVA assessment was performed by externally accredited optometrists using the Early Treatment Diabetic Retinopathy Study (EDTRS) chart. BCVA was scored based on the total number of correct letters identified at 2 m plus 15. If the patient read fewer than 20 letters at 2 m, the patient was tested on the top 3 lines at 1 m and the score was the total number of letters read at 2 m plus the total number of letters read at 1 m and recorded at baseline, months 3, 6, 9 and 12.

Table 1 .

 1 Criteria used to guide clinician in re-treatment decision making.

		Consider re-treatment Consider no treatment
	Patient symptoms	Worse	• Better / no change
	BCVA	Between 5 to 19 letter	• < 5 letter loss from
		loss from previous visit	previous visit
		Or	
			• ≥ 30 letters lost from
			baseline
	Fresh haemorrhage	Present	
	Subretinal fluid	Present	• absent
			• persistent but
			unresponsive to
			previous treatments
	Intraretinal fluid	Present and worsening	• absent
		with drop in BCVA	
	Structural damage on		• present
	OCT		

In patients with clinical evidence of irreversible damage with no potential benefit from continuing treatment a decision was taken to suspend further intervention.

Statistical analysis of the data was performed using SPSS for Windows version 12.0 (SPSS INC, Chicago, IL, USA). Data analysis was performed using descriptive statistics and paired sample t-test. respectively. Mean BCVA (letters ± SD) baseline for predominantly classic lesion was 52.13 ± 13.02 and 50 ± 12.7 for and minimally classic or occult lesions.