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Purpose: Neovascular age-related macular degeneration (nAMD) is a time-critical cause of irreversible central vision loss. National
audit standards operationalise timely treatment as intravitreal anti-VEGF therapy within two weeks of community referral. This
retrospective, single-centre, two-cycle quality improvement audit evaluated compliance with the referral-to-first-injection (RTFI)
standard and the impact of targeted service optimisation on pathway performance and early outcomes.

Methods: Cycle 1 included 81 consecutive community referrals receiving first intravitreal injection for nAMD at Luton and
Dunstable University Hospital (March—December 2024); Cycle 2 included 50 patients (May—November 2025). The primary outcome
was the proportion meeting the two-week RTFI target. Referral-to-first-appointment (RTFA) and first-appointment-to-first-injection
(FATFI) intervals were analysed as pathway components. Secondary outcomes were change in ETDRS visual acuity and OCT-derived
central macular thickness (CMT) between baseline and first post-injection follow-up. Following Cycle 1, interventions included a one-
week internal assessment deadline, increased injection capacity, and enhanced clinician awareness of referral timelines.

Results: Demographics were similar across cycles (Cycle 1: 60% female, median age 84; Cycle 2: 54% female, median age 81). Two-
week RTFI compliance increased from 41% (33/81) to 76% (38/50) after service optimisation (x*=14.10, p=0.00017). Median RTFA
reduced from 2 weeks (IQR 2) to 1 week (IQR 1) (U=2645.5, p=0.0016). Median FATFI remained 1 week in both cycles, with reduced
variability (IQR 1 to 0) (U=2537.0, p=0.007). No statistically significant difference was detected in early secondary outcomes: median
ETDRS change was +3 letters (IQR 13.8) versus +8 letters (IQR 16.0) (p=0.08), and median CMT change was —80 um (IQR 105)
versus —82 um (IQR 105) (p=0.71).

Conclusion: Pragmatic service redesign was associated with significantly improved compliance with the two-week RTFI standard for
nAMD, driven by faster first assessment and more reliable injection delivery. Residual delays were predominantly patient-related,
supporting patient-facing interventions and further audit cycles to assess sustainability.

Keywords: quality improvement, patient safety, national guidelines, neovascular age-related macular degeneration

Introduction
Age-related macular degeneration (AMD) is the leading cause of severe visual impairment among adults aged over 50
years in the United Kingdom, accounting for approximately half of all registrations for visual impairment and
blindness.'* Neovascular age-related macular degeneration (nAMD) is a sight-threatening subtype characterised by
pathological choroidal neovascularisation, resulting in macular damage through exudation, haemorrhage, and subsequent
fibrotic scarring. Despite accounting for a minority of AMD cases, nAMD is the principal driver of severe visual acuity
loss in affected individuals.'

In 2020, an estimated 339,000 people in the UK were living with nAMD, with prevalence projected to rise to nearly
700,000 by 2050, largely driven by population ageing — a trend mirrored across other developed nations.'” Beyond its
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substantial impact on patients’ independence and quality of life, nAMD imposes a significant economic burden on healthcare
systems. The Time to Focus report estimated the lifetime cost of a new case of AMD resulting in at least moderate visual
impairment to be £73,350, with ongoing intravitreal anti—vascular endothelial growth factor (anti-VEGF) therapy rendering
nAMD among the most costly causes of sight loss to treat in the UK.* These clinical and economic considerations underscore
the importance of timely diagnosis and treatment, as well as continuous optimisation of service delivery.

Timely initiation of anti-VEGF therapy is critical in nAMD. Delays in treatment are associated with irreversible
photoreceptor loss, subretinal fibrosis, and reduced visual potential, even after subsequent therapy is commenced.
Clinical trial and real-world evidence demonstrate that timely treatment initiation and adequate treatment exposure are
associated with better visual outcomes.”’ NICE recommends urgent referral for suspected late AMD with wet active
disease, while The Royal College of Ophthalmologists (RCOphth) guidance and the National Ophthalmology Database
(NOD) audit / Getting It Right First Time (GIRFT) standard operationalise timely treatment as receipt of first intravitreal
injection within two weeks of community referral for suspected nAMD.**°

This audit therefore defined the RTFI standard as the interval from the date of community referral to the date of first
intravitreal anti-VEGF injection.

Despite clear national guidance, real-world delivery remains inconsistent. The third NOD Audit for AMD, published
in March 2025 and reporting outcomes from 23,390 patients across 73 UK centres, demonstrated that only 40.3% of
patients met the two-week referral-to-first-injection target.'® This highlights a persistent gap between evidence-based
recommendations and routine clinical practice, reflecting system-level challenges in capacity, pathway design, and
service coordination.

Luton and Dunstable University Hospital operates a dedicated AMD service designed to rapidly assess and treat
patients with suspected nAMD following community referral. This retrospective, single-centre, two-cycle quality
improvement audit aimed to evaluate baseline compliance with national referral-to-treatment standards, identify key
contributors to treatment delay, and assess whether targeted service redesign was associated with improved treatment
timeliness, while describing early functional and anatomical outcomes.

Materials and Methods

Quality Improvement Approval
This audit received local audit approval from Luton and Dunstable University Hospital.

Audit Design

This retrospective, single-centre, two-cycle quality improvement audit was conducted with reference to the 3rd National
Ophthalmology Database (NOD) Audit for AMD. The audit was designed as a before-and-after service evaluation rather
than an interventional clinical study; therefore, causal inference was interpreted cautiously.

Outcome Measures

The primary outcome measure was the referral-to-first-injection (RTFI) interval, expressed as the proportion of patients
receiving their first intravitreal injection within the two-week target. RTFI was defined as the time from community
referral date to first intravitreal anti-VEGF injection date. As components of this pathway metric, referral-to-first-
appointment (RTFA; community referral date to first AMD clinic assessment) and first-appointment-to-first-injection
(FATFT; first AMD clinic assessment to first intravitreal injection) intervals were also measured. Secondary outcomes
included change in Early Treatment Diabetic Retinopathy Study (ETDRS) visual acuity letters and change in optical
coherence tomography (OCT)-derived central macular thickness (CMT) between the baseline clinic visit and first follow-
up after injection.

Inclusion and Exclusion Criteria
Cycle 1 retrospectively audited performance between March and December 2024, and Cycle 2 audited performance
between May and November 2025. These periods reflected complete available pre-optimisation and post-optimisation
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data collection windows within the local audit programme; the shorter Cycle 2 period produced a smaller cohort and was
considered when interpreting comparability. An anonymised list of all patients receiving intravitreal injections within the
department during these periods was obtained. Patients were included if they received their first intravitreal injection for
neovascular AMD (nAMD) following referral from the community (general practice or optometry). Patients were
excluded if they received intravitreal injections for other conditions; were referred from another hospital eye service
rather than the community; received injections as part of ongoing treatment or surveillance; or were referred with
suspected nAMD but were deemed unsuitable for injection following clinical assessment in line with NICE guidance.
The same pathway criteria and inclusion/exclusion criteria were applied in both cycles. The retrospective audit
denominator was constructed from treated first-injection records; it did not capture a complete denominator of all
community referrals with suspected nAMD who did not proceed to injection; this was recognised as a limitation when

interpreting pathway flow.

Data Collation and Extraction

For eligible patients, anonymised patient demographics; dates of referral, first clinic visit, first injection, and first follow-
up; visual acuity at the first clinic appointment and first follow-up; and CMT at the first clinic appointment and first
follow-up were obtained. These variables were used to populate a spreadsheet, and care was taken to ensure the absence
of patient-identifiable data. All data collated were pre-existing at the point of access. RTFI, RTFA, and FATFI intervals
were calculated from exact calendar dates and subsequently summarised in weeks for consistency with the two-week
audit standard and existing local reporting. The proportion of patients meeting the two-week RTFI target was determined
for each cycle. Median change in ETDRS visual acuity and median change in OCT-derived CMT between first clinic
appointment and first follow-up were also calculated.

Statistical Analysis

All statistical analyses were performed using RStudio. Normality was assessed using the Shapiro—Wilk test. As outcome
distributions were non-parametric, Mann—Whitney U-tests were used for continuous variables and Chi-square tests for
categorical proportions. Chi-square testing was selected as opposed to Fisher exact testing for the primary comparison of
RTFI target attainment because patient numbers were deemed adequate. As secondary analyses were exploratory and
intended to describe pathway components rather than test independent primary hypotheses, formal adjustment for
multiple comparisons was not applied. For categorical outcomes, absolute percentage-point differences and 95%

confidence intervals (CIs) for risk differences were reported. A two-sided alpha of 0.05 was used.

Service Optimisation Between Cycles

For patients who did not meet the two-week target, documented reasons for delay were reviewed and categorised by the
audit team from referral, clinic, and injection booking records. Categories were assigned according to the main
documented reason for missing the target and treated as mutually exclusive. Clinic appointment delay referred to delayed
first AMD assessment after community referral. Delay to injection following clinic assessment referred to a delay
between confirmed treatment decision and first injection. Insufficient injection capacity referred to lack of available
injection clinic capacity within the required timeframe. Patient-dependent delay included non-attendance, patient-
requested postponement, intercurrent illness, transport difficulty, or delayed consent/acceptance of treatment where
documented. Between cycles, the service implemented targeted improvements including: an internal one-week deadline
for clinic assessment following community referral; creation of additional protected/short-notice injection capacity within
existing injection clinics; earlier escalation of newly referred suspected nAMD cases to the AMD coordinator and
macular clinical team; and increased clinician awareness of referral dates through presentation of Cycle 1 findings and
routine emphasis on referral-to-treatment timelines. No change was made to the clinical threshold for treatment, and the

same pathway criteria were applied across both cycles.
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Results

Demographics

Cycle 1 included 81 community referrals between March and December 2024, and Cycle 2 included 50 community
referrals between May and November 2025. Most patients in both cohorts were female (60% (49/81) in Cycle 1 and 54%
(27/50) in Cycle 2). A slight left-eye predominance was observed, with left eyes accounting for 52% (42/81) of treated
eyes in Cycle 1 and 52% (26/50) in Cycle 2. Median age was 84 years in Cycle 1 and 81 years in Cycle 2. Most patients
in both cycles received intravitreal faricimab (Vabysmo), comprising 85% (69/81) of injections in Cycle 1 and 80% (40/
50) in Cycle 2 (Figure 1). Baseline ETDRS visual acuity was similar between cycles, with a median of 58 letters (IQR
28) in Cycle 1 and 58.5 letters (IQR 22) in Cycle 2. Baseline CMT was 410 pm (IQR 173; n=78/81) in Cycle 1 and
356 um (IQR 127; n=50/50) in Cycle 2. However, lesion phenotype, disease duration, and symptom-onset-to-referral
intervals were not consistently recorded in the audit dataset and were therefore not compared between cohorts.

RTFI Interval — The Two-week National Audit Standard

The proportion of patients meeting the two-week RTFI target improved from 41% (33/81) in Cycle 1 to 76% (38/50) in Cycle
2 (Table 1; Figure 2). This was statistically significant (x> = 14.10, p = 0.00017) and represented an absolute improvement of
35.3 percentage points (95% CI 18.0 to 49.2). Patients in Cycle 2 also had higher odds of meeting the target (odds ratio 4.61,
95% CI 2.10-10.11). In Cycle 1, among the 48 patients who missed the target, delays were attributed to clinic appointment
delay (40%), delay to injection following clinic assessment (31%), insufficient injection capacity (17%), and patient-
dependent delay (12%). Within patient-dependent delay, the reasons were as follows: patient-requested postponement
(n=2), intercurrent illness (n=2), non-attendance (n=1) and transport difficulty (n=1). Following service optimisation, 12
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Figure | Demographic characteristics of patients in Cycle | (n = 81) and Cycle 2 (n = 50). (A) Sex distribution: Cycle | comprised 60% female and 40% male patients,
compared with 54% female and 46% male in Cycle 2. (B) Eye laterality of treated eyes: 52% left and 48% right in both cycles. (C) Median age was 84 years in Cycle | and 81
years in Cycle 2. (D) Type of first intravitreal injection received: in Cycle |, 85% received faricimab (Vabysmo), | 1% received aflibercept (Eylea), and 4% received bevacizumab
(Awvastin); in Cycle 2, the corresponding proportions were 80%, 14%, and 6%, respectively.
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Table | Referral to First Injection (RTFI) Intervals in Cycle

I and Cycle 2
Referral to First Injection Interval | Cycle | | Cycle 2
<=| week 17% 36%
<=2 weeks 41% 76%
<=3 weeks 60% 94%
<=4 weeks 69% 94%
<=6 weeks 79% 94%
<=12 weeks 95% 96%

patients missed the target in Cycle 2. Patient-dependent delay accounted for the majority of the missed targets (67%). Reasons
included non-attendance (n=4), patient-requested postponement (n=3) and delayed consent/acceptance of treatment (n=1).
The remainder of delayed cases were due to delayed injection following clinic assessment (33%).

RTFA and FATFI Intervals

RTFA and FATFI intervals contributed to overall RTFI performance. In Cycle 1, 41% (33/81) of patients were seen in
clinic within one week of community referral (RTFA), increasing to 66% (33/50) in Cycle 2, an absolute improvement of
25.3 percentage points (95% CI 7.6 to 40.6) (Table 2; Figure 3). In Cycle 1, 67% (54/81) received their first injection
within one week of clinic assessment (FATFI), rising to 90% (45/50) in Cycle 2, an absolute improvement of
23.3 percentage points (95% CI 8.6 to 35.5) (Table 3; Figure 4). Median RTFA reduced from 2 weeks (IQR 2) in
Cycle 1 to 1 week (IQR 1) in Cycle 2, representing a statistically significant improvement (Mann—Whitney U = 2645.5,
p =0.0016). Median FATFI was 1 week in both cycles; however, variability decreased from an IQR of 1 week in Cycle 1
to 0 weeks in Cycle 2, and this difference was statistically significant (Mann—Whitney U = 2537.0, p = 0.007).
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Figure 2 Cumulative referral-to-first-injection (RTFl) intervals for Cycle | (n = 81) and Cycle 2 (n = 50). The figure shows the proportion of patients receiving their first
intravitreal injection within prespecified time thresholds following community referral for suspected neovascular age-related macular degeneration. Two-week RTFI
compliance improved from 41% in Cycle | to 76% in Cycle 2. Corresponding cumulative proportions were 7% vs 36% within | week, 60% vs 94% within 3 weeks, 69%
vs 94% within 4 weeks, 79% vs 94% within 6 weeks, and 95% vs 96% within 12 weeks, respectively.
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Table 2 Referral to First Appointment (RTFA) Intervals in Cycle

I and Cycle 2
Referral to First Appointment Interval | Cycle | | Cycle 2
<=1 week 41% 66%
<=2 weeks 65% 88%
<=3 weeks 79% 94%
<=4 weeks 84% 94%
<=6 weeks 89% 96%
<=12 weeks 98% 96%

Secondary Outcomes

Secondary outcome follow-up data were available for 74/81 patients in Cycle 1 (91.4%) and 37/50 patients in Cycle 2
(74.0%). Median follow-up duration was 18 weeks in Cycle 1 and 17 weeks in Cycle 2. Reasons for missing follow-up
data were not consistently captured in the retrospective audit dataset. Median improvement in visual acuity from first
clinic appointment to first follow-up was 3 letters (IQR 13.8) in Cycle 1 and 8 letters (IQR 16.0) in Cycle 2 (Mann—
Whitney U = 1150.5, p = 0.08) (Figure 5). Median reduction in CMT over the same interval was —80 um (IQR 105) in
Cycle 1 and —82 pm (IQR 105) in Cycle 2 (Mann—Whitney U = 1429, p = 0.71) (Figure 6). No statistically significant
difference was detected between cycles for either early secondary outcome.

Discussion

Anti-VEGF therapy remains the mainstay of neovascular age-related macular degeneration (nAMD) management,
improving outcomes and slowing disease progression. The MARINA trial was pivotal in demonstrating that monthly
ranibizumab produced meaningful visual preservation and improvement compared with sham, reflecting superiority over
the natural course of disease.'' Similarly, the ANCHOR trial demonstrated the superiority of ranibizumab over
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Figure 3 Cumulative referral-to-first-appointment (RTFA) intervals for Cycle | (n = 81) and Cycle 2 (n = 50). The figure shows the proportion of patients receiving their
first AMD clinic assessment within prespecified time thresholds following community referral for suspected neovascular age-related macular degeneration. The proportion
assessed within | week improved from 41% in Cycle | to 66% in Cycle 2. Corresponding cumulative proportions were 65% vs 88% within 2 weeks, 79% vs 94% within
3 weeks, 84% vs 94% within 4 weeks, 89% vs 96% within 6 weeks, and 98% vs 96% within 12 weeks, respectively.
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Table 3 First Appointment to First Injection (FATFI) Intervals in Cycle

I and Cycle 2

First Appointment to First Injection Interval | Cycle | | Cycle 2
<=1 week 67% 90%
<=2 weeks 79% 98%
<=3 weeks 85% 100%
<=4 weeks 90% 100%
<=6 weeks 96% 100%
<=2 weeks 100% 100%

verteporfin photodynamic therapy.'” Since these landmark studies, multiple anti-VEGF agents have become established
for nAMD, including Faricimab (Vabysmo) and aflibercept (Eylea)."*> The HARBOR trial further highlighted the role of
individualised ranibizumab dosing approaches in nAMD management.'* Contemporary treatment pathways therefore
typically include an initial loading phase of monthly injections, followed by a “treat-and-extend” strategy in which
injection intervals are gradually increased in the absence of disease activity.'

Timely initiation of anti-VEGF therapy is critical, as delays permit ongoing neovascular activity and exudation that
can lead to irreversible photoreceptor damage and subretinal fibrosis.” Evidence suggests that patients experiencing
longer delays between first symptoms and initiation of anti-VEGF treatment have a significantly reduced likelihood of
visual improvement at 6 months.® In addition, COVID-era interruption studies support the time-critical nature of nAMD
care, demonstrating that injection delays of greater than two weeks are associated with deterioration in visual acuity and
increased subretinal fluid, with outcomes remaining significantly worse at 6 months despite treatment resumption.'® Real-
world data further emphasises that outcomes in nAMD depend on timely access to care and baseline vision at treatment
initiation. UK electronic medical record data from the Moorfields AMD database, drawn from a cohort of 8174
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Figure 4 Cumulative first-appointment-to-first-injection (FATFI) intervals for Cycle | (n = 81) and Cycle 2 (n = 50). The figure shows the proportion of patients receiving
their first intravitreal injection within prespecified time thresholds after initial AMD clinic assessment. The proportion injected within | week improved from 67% in Cycle |
to 90% in Cycle 2. Corresponding cumulative proportions were 79% vs 98% within 2 weeks, 85% vs 100% within 3 weeks, 90% vs 100% within 4 weeks, 96% vs 100% within
6 weeks, and 100% vs 100% within 12 weeks, respectively.
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Figure 5 Change in visual acuity between baseline clinic assessment and first post-injection follow-up, measured using Early Treatment Diabetic Retinopathy Study (ETDRS)
letters. Box-and-whisker plots are shown for Cycle | (n = 74) and Cycle 2 (n = 37), with boxes representing the interquartile range and horizontal lines indicating the
median. Median visual acuity change was +3 ETDRS letters (IQR 13.8) in Cycle | and +8 ETDRS letters (IQR 16.0) in Cycle 2. Outlying values are shown as individual points.
The difference between cycles did not reach statistical significance (Mann—Whitney U = 1150.5, p = 0.08).
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Figure 6 Change in central macular thickness (CMT) between baseline clinic assessment and first post-injection follow-up, measured in micrometres using optical
coherence tomography. Box-and-whisker plots are shown for Cycle | (n = 74) and Cycle 2 (n = 37), with boxes representing the interquartile range and horizontal lines
indicating the median. Negative values indicate a reduction in CMT following treatment. Median CMT change was —80 micrometres (um) (IQR 105) in Cycle | and —82 pum
(IQR 105) in Cycle 2. Outlying values are shown as individual points. The difference between cycles was not statistically significant (Mann—Whitney U = 1429, p = 0.71).

treatment-naive eyes (with 2177 eyes completing two-year follow-up), showed that younger age, lower baseline visual
acuity, and greater treatment exposure were associated with higher visual acuity gain at two years, reinforcing the need to
minimise delays so therapy begins while vision is still salvageable.’

Comparisons with the 3rd NOD Audit

Overall, Luton and Dunstable performed in line with national benchmarks in Cycle 1, and subsequent service optimisa-
tion was associated with a marked and statistically significant improvement in guideline compliance in Cycle 2.

The 3rd NOD audit (2025) reported demographic information for 23,390 patients, with 59.9% female and a median age of
80.4 years, broadly comparable to both cohorts in this audit.'” RTFI interval data were available for 5,614 eyes nationally, with
40.3% meeting the two-week standard — similar to Cycle 1 performance at Luton and Dunstable.'® Following optimisation,
Cycle 2 performance improved significantly and exceeded national compliance. Furthermore, 65.3% of eyes nationally
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received treatment within 4 weeks of referral;'® Luton and Dunstable exceeded this threshold in both cycles (69% in Cycle 1
and 94% in Cycle 2), suggesting substantial pathway acceleration following service redesign.

Functional outcomes in the NOD audit were reported as median ETDRS change at 12 months, with a national median
improvement of 4 letters,'® compared with a median improvement of 3 letters in Cycle 1 and 8 letters in Cycle 2 in the
present audit. Direct comparison is limited by follow-up duration, as the NOD audit reported outcomes at 12 months
whereas follow-up in this audit was considerably shorter (median 18 weeks and 17 weeks in Cycles 1 and 2 respectively).
CMT was not reported in the NOD audit and could not be compared; however, OCT-derived CMT is a recognised
surrogate marker in nAMD, reflecting disease activity and treatment response. Increases in CMT in nAMD are typically
associated with fluid accumulation secondary to neovascular activity, whereas reductions following anti-VEGF therapy
generally reflect anatomical improvement.'”'® The clinical significance of CMT change varies between individuals and
depends on baseline CMT and follow-up duration.'® In both cycles, median CMT reductions exceeded 80 micrometres,

consistent with anatomical improvements reported across multiple anti-VEGF studies in nAMD."'® >

Quality Improvement Strategies and Impact

Following Cycle 1, the department analysed reasons for failing to meet the two-week target. Delays were primarily
attributed to clinic appointment delay after referral, delay to injection following clinic assessment, and insufficient
injection capacity, with a minority of delays related to patient factors. These findings were consistent with wider NHS
capacity concerns in intravitreal injection services and prompted implementation of rapid, feasible, and low-cost
interventions tailored to the local macular service.”*

To meet the two-week RTFI target, patients ideally require clinic assessment within one week of referral (RTFA)
followed by injection within one week of assessment (FATFI). Cycle 1 demonstrated that although a majority of patients
were injected within one week of clinic assessment (67% FATFI <1 week), overall compliance with the two-week RTFI
standard remained low (41%). This appeared largely driven by delayed clinic assessment, with only 41% achieving
RTFA <1 week. In response, an internal one-week deadline for clinic assessment following community referral was
introduced. Operationally, this involved earlier review of referral dates by the AMD coordinator and macular team,
prioritisation of suspected nAMD referrals approaching the one-week assessment threshold, and escalation of cases at
risk of breaching the pathway. This increased RTFA performance (66% seen within one week) and contributed to the
improved proportion meeting the two-week RTFI standard in Cycle 2 (76%).

Although RTFA was the predominant bottleneck in Cycle 1, FATFI also demonstrated scope for improvement,
particularly due to injection capacity constraints. Additional protected/short-notice injection capacity was created within
existing injection clinics for newly confirmed nAMD cases requiring first treatment, without changing the clinical
threshold for treatment. This improved flow and reduced delay after clinic assessment, increasing FATFI <1 week
from 67% in Cycle 1 to 90% in Cycle 2, thereby supporting overall pathway efficiency and guideline compliance.

To support these structural pathway changes, department-wide awareness was strengthened through internal pre-
sentation of Cycle 1 findings and active engagement of the clinical and administrative team in service optimisation.
While the independent impact of this intervention is difficult to quantify, such feedback mechanisms may reinforce
urgency and adherence to pathway targets. Notably, the reasons for target shortfall shifted in Cycle 2, with a greater
proportion attributable to patient-related delays. Patient-dependent delays included non-attendance and patient-requested
postponement of treatment, with other possible contributors including intercurrent illness, transport barriers, and delayed
consent or acceptance of treatment when documented. Ongoing work will therefore focus on patient-facing education
initiatives to reduce non-attendance and improve understanding of the risks associated with delayed treatment.

Strengths and Limitations
This study demonstrates several strengths. It reflects consecutive real-world patients and routine clinical practice, and the
magnitude of improvement in the primary outcome was substantial. Reporting the absolute improvement in two-week
RTFI compliance with confidence intervals provides a clinically interpretable estimate of pathway change.

However, limitations remain. This was a single-centre, retrospective, non-randomised audit, which may limit
generalisability and precludes definitive causal attribution. The two cycles were temporally separated and differed in
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duration and sample size. Seasonal variation, referral volumes, staffing levels, clinic capacity, clinician availability, drug
selection, and external service pressures may have contributed to the observed change. Follow-up duration was shorter
than that reported in the NOD audit, limiting direct comparison of longer-term functional outcomes. Follow-up data were
incomplete, particularly in Cycle 2, and missingness may have introduced attrition bias. Lesion phenotype, disease
duration, and symptom-onset-to-referral interval were not consistently available, limiting assessment of baseline clinical
comparability. In addition, because the audit denominator was based on patients receiving first injection, the analysis did
not capture a complete flow of all community referrals with suspected nAMD who were assessed but did not proceed to
injection. Finally, secondary outcomes were exploratory, short-term, and not designed or powered to demonstrate
equivalence or non-inferiority.

Future Directions

Despite substantial improvement in compliance with the two-week RTFI standard, further gains are still achievable. In
Cycle 2, the predominant reasons for missing the target appeared to be patient-centred factors, including non-attendance
and postponement of treatment. To address this, a patient education initiative has been launched in primary care -
targeting optometry and general practice - to reinforce the urgency of hospital assessment and, where indicated, prompt
initiation of intravitreal therapy to reduce the risk of irreversible sight loss. A third audit cycle is planned to evaluate the
impact of this intervention, confirm sustainability of the improvements achieved, and identify any remaining modifiable
barriers within the pathway.

Conclusion

In this single-centre, retrospective two-cycle audit of neovascular AMD pathway performance, compliance with the
NICE-informed national two-week referral-to-first-injection audit standard improved significantly after implementation
of pragmatic, low-cost service changes. The increase in target attainment was underpinned by a faster and more reliable
pathway, with significant reductions in referral-to-first-appointment and first-appointment-to-first-injection intervals. No
statistically significant difference was detected in short-term visual acuity or OCT-derived anatomical outcomes, although
these secondary analyses were exploratory and limited by incomplete follow-up. As remaining delays in Cycle 2 were
largely patient-related, future work will focus on patient-facing education in primary care to reinforce urgency and
improve attendance. A third audit cycle is planned to evaluate the impact of these measures and ensure sustained high-
quality delivery of time-critical nAMD care.
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nAMD, neovascular age-related macular degeneration; AMD, age-related macular degeneration; RTFI, referral-to-first-
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NICE, National Institute for Health and Care Excellence; GIRFT, Getting It Right First Time; RCOphth, Royal College of
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Retinopathy Study; OCT, optical coherence tomography; Anti-VEGF, anti-vascular endothelial growth factor.
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