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AE Adverse event 

AMD Age-related macular degeneration 

ASCEND A Study of Cardiovascular Events iN Diabetes  

BCVA Best corrected visual acuity  

DAP Data Analysis Plan 
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DR Diabetic retinopathy 

ETDRS Early Treatment Diabetic Retinopathy Study 
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GP General practitioner  
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*Note that to enhance the writing style, VFQ and NEI-VFQ-25 are used interchangeably 

 

1 Administrative Information 
1.1 Version History 
1.0 Initial version Created by: Emily Sammons 

Approved on:  25th July 2022 

 

1.2 Title and Trial Registration  
Title: ASCEND-Eye:  A sub-study of the ASCEND randomised 

placebo-controlled trial, exploring the effect(s) of aspirin and 
omega-3 fatty acids on eye disease. 

Eudract number: 2004-000991-15 
MREC number:  North West- Haydock REC 03/08/087  
ClinicalTrials.gov 
number:  

NCT00135226 

Sponsor: Clinical Trial Service Unit & Epidemiological Studies Unit 
(CTSU), University of Oxford  

Funder: British Heart Foundation, Bayer, Macular Society  
Protocol:  ASCEND-Eye is included in the ASCEND documentation: 

Protocol version 10.2_2018-07-23 
 

2 Introduction and Study Aims 
This Data Analysis Plan (DAP) describes the strategy, rationale and statistical methods that 

will guide assessment of the clinical efficacy and safety of aspirin and omega-3 fatty acids on 

eye disease in a sub-study of the ASCEND randomised, placebo-controlled trial, called 

ASCEND-Eye. Details of the ASCEND trial have been published elsewhere1-4. All analyses 

described in this DAP were pre-specified prior to unblinding of the ASCEND-Eye results, with 

the exception of  sight-threatening eye bleeding events, which were included in the main 

ASCEND trial safety analyses. The latter were pre-specified prior to unblinding the ASCEND 

results2. The structure of this document conforms with guidelines for the contents of statistical 

analysis plans developed in collaboration with the network of UK Clinical Research 

Collaboration-registered trial units5.  

The main aims of ASCEND-Eye are:  

i) To determine whether aspirin or omega-3 fatty acids alter the course of diabetic 

retinopathy or diabetic maculopathy 

ii) To explore longitudinal differences in visual acuity between the study treatment 

arms  

iii) To determine the role of aspirin and separately, omega-3 fatty acids on incident 

diagnoses of age-related macular degeneration (AMD) 

iv) To compare differences between treatment arms in composite visual function 

scores derived from the National Eye Institute’s Visual Function Questionnaire-25 

(NEI-VFQ-25)  

v) To characterise the occurrence and severity of participant-reported eye bleeding 

events by treatment allocation 
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vi) To identify the clinical and demographic characteristics that are associated with 

lower composite and subdomain scores on the NEI-VFQ-25, and to consider how 

concerns about eye health impact activities of daily living and emotional well-being*  

vii) To describe incident reports of other eye diseases between the treatment arms, 

such as, but not limited to, cataracts, glaucoma, retinal vein thrombosis, infections 

and ocular nerve palsies  

In addition, exploratory assessments will be made of other possible beneficial or adverse 

effects of aspirin and omega-3 fatty acids during the scheduled treatment period among 

particular subgroups, based on data recorded at the randomisation visit.  

 

*The observational analyses relevant to aim vi) are not described in this DAP.  

3 Study Design 

3.1 Roles and Responsibilities 

All analyses for reports, presentations and publications will be prepared by the coordinating 

centre at the Clinical Trial Service Unit, University of Oxford (the regulatory sponsor of the 

ASCEND trial and its sub-studies).  

3.2 Data Sources 
Data on eye health was derived from the following three sources:  

3.2.1. Patient-Reported Outcomes 

Participants were able to report diagnoses of serious eye conditions on the routine ASCEND 

follow-up questionnaires they were sent every 6 months after randomisation. Prior to 

unblinding the ASCEND results the following events were adjudicated against supporting 

information provided by participants’ general practitioners, using pre-specified criteria:  

 Bleeding in the eye* 

 Age-related macular degeneration 

 Blindness  

 Diabetic macular oedema  

 Retinal detachment 

 Visual disturbance 

A further opportunity to report eye events was on the visual function questionnaire (VFQ) that 

was sent to a subset of eligible participants when ASCEND had concluded (see section 3.2.3 

and 3.3.3). An additional page of questions was added to the standard NEI-VFQ-25 which 

asked participants to report the following types of event:  

 Age-related macular degeneration 

 Cataract  

 Glaucoma  

 Retinal vein thrombosis  

                                                             
* Sight-threating eye bleeding was included in the secondary endpoint of “Major haemorrhage” in ASCEND  
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 Other eye problems† 

Eye events that were reported on the VFQ were not subject to adjudication, unlike those 

reported on in-trial follow-up questionnaires in ASCEND. Allowance for the difference in event 

verification is made in the definitions of primary and secondary outcome (see section 3.5), and 

in the statistical methodology for treatment comparisons, that is described in Section 3.6. 

3.2.1.1 Coding of Adverse Events  

All adverse events (AEs) were coded using the Read coding system, using software 

developed in-house.  

3.2.2 Linkage to the NHS Diabetic Eye Screening Programme Data  

Longitudinal information about ASCEND participants’ diabetic retinopathy  and maculopathy 

grades, their photocoagulation status and best corrected visual acuity, was sought by 

electronic linkage to the NHS Diabetic Eye Screening Programme (DESP) data in England 

and Wales. 

The National Screening Committee (NSC) for England and Wales grades retinal changes 

based on the clinical features shown in Table 16. Reference is made to both the NSC grade 

and its corresponding international term elsewhere in the DAP.  

Table 1 Retinal Grading System Recommended by the National Screening Committee 
for England and Wales 

NSC Grade International Term Clinical Features  Treatment Pathway 

Retinopathy (excluding the macula) 

R0 No DR Normal retina Annual rescreen 

R1 Mild NPDR 
(background DR) 

Microaneurysms and intraretinal 
microvascular abnormalities (IRMAs) 

Annual rescreen 

R2 Moderate-severe 

NPDR (pre-
proliferative DR) 

Extensive microaneurysms. Hard 

exudate, IRMAs, blot haemorrhages, 
cotton wool spots, venous beading  

Refer to Ophthalmology  

R3S PDR (stable treated) No haemorrhages, exudates or new 

vessels and evidence of treated 
disease 

Annual rescreen 

R3a PDR (active) Neovascularisation of the optic disc 

(NVD) or elsewhere (NVE), vitreous 
haemorrhage, glaucoma, retinal 
detachment  

Refer to Ophthalmology 

Maculopathy 

M0 No DMO No diabetic maculopathy  Annual rescreen 

M1 DMO Macular oedema within 500µm of the 
foveal centre 

Refer to Ophthalmology 

Photocoagulation status 

P0 No photocoagulation Photocoagulation scars absent  - 

P1 Photocoagulation Photocoagulation scars present  - 

DR = diabetic retinopathy; NPDR = non-proliferative diabetic retinopathy; PDR = proliferative diabetic retinopathy; DMO = 

diabetic macular oedema 

Upon receipt of the DESP dataset, it became apparent that there was incomplete longitudinal 

coverage of screening results per participant, per year, per eye and/or per component of the 

screening assessment (i.e. R, M, and P grades and visual acuity score). Given the complex 

                                                             
† In this section of the questionnaire, participants could record information about any other serious eye conditions via freetext, 

which was later coded by a clinician at the coordinating centre 
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nature of these data, some blinded preliminary analyses were conducted, to determine the 

limits for inclusion in the DESP-linkage analyses and trial endpoints. The analysis plan 

presented reflects decisions that were made after this initial exploration of the data.  

3.2.3 Visual Function Questionnaire (NEI-VFQ-25) 

All surviving participants of ASCEND, who were on web- or mail-based follow-up at the end of 

the trial (31st July 2017), were sent the National Eye Institute Visual Function Questionnaire-

25 (NEI-VFQ-25)7. The NEI-VFQ-25 is a standardised and frequently-used questionnaire 

which was developed by the National Eye Institute in the US7. The NEI-VFQ-25 seeks 

information from participants about the effect of visual impairment on activities of daily living 

and emotional well-being, and from this a composite score and 11 sub-scale scores are 

derived: general vision, ocular pain, near vision, distance vision, social function, mental health, 

role limitations, dependency, driving, colour vision and peripheral vision.. Each score ranges 

from 0 to 100 with higher scores representing better vision-specific quality of life.  

This multi-domain instrument has been shown to be a reliable and valid questionnaire across 

a range of chronic eye conditions7. Composite and subdomain scores derived from the 

questionnaire for near-vision and distance-vision have previously been shown to be strongly 

and independently correlated with visual acuity7. Although the latter is an objective measure 

of macular function, it may not reflect the full extent to which retinal diseases, such as diabetic 

retinopathy and age-related macular degeneration, affect other dimensions of visual function 

including contrast sensitivity, colour perception and stereoscopic vision8. Therefore the NEI-

VFQ-25 has been recommended by regulators for use as a more holistic endpoint, and for 

vision-targeted cost-utility analyses in ocular intervention trials9. 

Calculation of the NEI-VFQ-25 composite and sub-domain scores will follow the scoring 

algorithm prescribed by the instrument developers (see appendix 1)7. 

3.3 Analysis Populations 

The analyses described henceforth refer to three discrete patient populations, which reflect 
the three different sources of data collection described in section 3.2: 

 Those involving the full cohort of randomised ASCEND participants (Cohort A) 

 Those involving participants with linked data from the NHS Diabetic Eye Screening 
Programme (DESP) for the in-trial period of ASCEND (Cohort B) 

 Those involving participants who returned a Visual Function Questionnaire (VFQ) 
(Cohort C)  

3.3.1 Cohort A (ASCEND)  

This cohort includes the entire population of randomised participants from the ASCEND trial 
and shall be relevant to analyses of safety, incident AMD events and other patient-reported 
eye outcomes.  

3.3.2 Cohort B (DESP-Linked) 

This cohort includes randomised participants from the ASCEND trial who attended eye 
screening appointments at a collaborating DESP. The following participants are excluded: 

 Those who withdrew their consent or were lost to follow-up in the ASCEND trial 

 Those who wished to opt out of the DESP linkage exercise  

 Those who resided in Scotland or Northern Ireland  
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 Those served by a DESP that was unwilling or failed to respond to invitations to 
collaborate on ASCEND-Eye  

 Those who attended a GP practice in England that did not register their data with 
Public Health England 

 Those without an NHS number 

Elsewhere in this document the linkage cohort is divided into cohorts B1-7 for specific 
analyses, as described in appendix 2.  

3.3.3 Cohort C (VFQ-Responders) 

This cohort includes randomised participants from the ASCEND trial who were eligible to 
receive the VFQ and who returned it. Those sent the VFQ included anyone who was alive and 
on web-, mail- or telephone-based follow-up at the end of ASCEND (31st July 2017). It 
excludes the following individuals:  

 Those who were known to be dead prior to beginning mailings of the VFQ on 20th 
February 2018  

 Those on GP- or central registry-follow-up at the end of ASCEND  

 Those who withdrew their consent or were lost to follow-up at the end of ASCEND  

3.3.4 Consort Diagrams for the Analysis Cohorts 

The presentation of results for each of the three main analysis cohorts (A, B1, C) will begin 
with a consort diagram which summarises the number and percentage of participants who 
were:  

 Valid for inclusion in the dataset used to estimate the primary outcomes and, where 
relevant, the secondary and tertiary outcomes (by reason) 

 Excluded from the dataset used to estimate the primary outcomes and, where relevant, 
the secondary and tertiary outcomes (by reason) 

Truncated consort diagrams showing those who were excluded from cohort B1 in DESP 
subsets B2-7, and the reason, will also be produced.  

3.4 Baseline Characteristics 
To assess the balance of important demographic and clinical variables between randomised 
treatment arms; the following baseline characteristics recorded at the time of randomisation 
into ASCEND will be presented for analysis cohorts A, B1 and C, overall and by randomised 
treatment allocation (Table 2): 

Table 2 Baseline Characteristics to be tabulated  

Characteristic Stratification Units Summary 
statistics 

Age <60 years  

≥60<70 years 
≥70 years 

Years Mean ± SD 

Count (%) 

Gender Male 

Female 

- Count (%) 

Type of diabetes Type I 

Type II 

- Count (%) 

Duration of diabetes 0 to <5 years  
≥5 <10 years  

≥10 to <20 years  
≥20 years  

Years Median 
Inter-quartile range 

Count (%) 

Diabetes management Diet-only 

Oral hypoglycaemic agent(s) only 
Insulin ± oral hypoglycaemic 
agent(s) 

- Count (%) 

Patient-reported diabetic 
retinopathy 

Yes  
No  

- Count (%) 
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Characteristic Stratification Units Summary 
statistics 

Unknown 

Patient-reported hypertension Yes 

No 
Unknown 

- Count (%) 

Systolic blood pressure <130 

≥130<140 
≥140 
Not available 

mmHg Mean ± SD 

Count (%) 

Diastolic blood pressure <75 
≥75<85 
≥85 

Not available  

mmHg Mean ± SD 
Count (%) 

Body Mass Index  <25 
≥25<30 

≥30<35 
≥35  
Not available 

kg/m2 Mean ± SD 
Count (%) 

Cigarette smoking Current 
Former 

Never 
Unknown 
 

- Count (%) 

Non-study Medication† ACE inhibitor or ARB  
Aspirin use before screening 
Thiazide or related diuretic  

Calcium channel blocker  
Statin 

- Count (%) 

Total cholesterol <4.0 

≥4.0<5.0 
≥5.0 
Not available 

mmol/l Mean ± SD 

Count (%) 

HDL-cholesterol <1.0 
≥1.0<1.5 
≥1.5 

Not available 

mmol/l Mean ± SD 
Count (%) 

Non-HDL cholesterol <2.5 
≥2.5<3.5  

≥3.5 
Not available 

mmol/l Mean ± SD 
Count (%) 

Glycosylated haemoglobin 
(HbA1c) 

<6.5 (48) 
≥6.5 (48) <8.0 (64) 
≥8.0 (64) 

Unavailable 

DCCT(%) (IFCC 
(mmol/mol) 

Mean±SD 
Count (%) 
 

CKD-EPI estimated GFR ≥90 
≥60<90 

<60 
Not available 

ml/min/1.73m2 Mean±SD 
Count (%) 

 

Urinary albumin:creatinine ratio <3 

≥3 
Not available  

mg/mmol Median 

Count (%) 

Townsend Deprivation Index*  

 

<-3 

≥-3<0 
≥0<2 
≥2<4 

≥4<6 
≥6 
Not available 

- Count (%) 

Ethnic origin White 
Indian/Pakistani/Bangladeshi 
African/Caribbean 

Other/unknown 

- Count (%) 

†Concomitant medications will be coded and grouped by class in the same way they were in the ASCEND trial2.   

*The Townsend Deprivation Index derives from four key variables in census data: households without a car, overcrowded 
households, households not owner-occupied and persons unemployed. A score of 0 represents an area with a UK average value, 
positive values indicate relative deprivation and negative values indicate relative affluence.  

 

3.4.1 Baseline Characteristics of Cohort B Analysis Subsets  

To compare differences between the baseline characteristics of B1 and its analysis subsets 
(B2-7), the following key determinants of diabetic retinopathy progression, recorded at the 
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time of randomisation into ASCEND will be tabulated for cohorts B1-7 overall (Table 3). To 
compare the balance between treatment arms, the same truncated baseline characteristics 
are to be tabulated for cohorts B2-7 overall. 

Table 3 Truncated Baseline Characteristics Table for Cohort B Analysis Subsets 

Characteristic Stratification (where 

relevant) 

Units Summary 

statistics 

Age <65 years  
≥65<70 years 

≥70 years 

Years Mean ± SD 
Count (%) 

Gender Male 
Female 

- Count (%) 

Type of diabetes Type I 
Type II 

- Count (%) 

Duration of diabetes   Years Median 
Inter-quartile range 

Systolic blood pressure  mmHg Mean±SD 

Diastolic blood pressure   mmHg Mean±SD 

Glycosylated haemoglobin 
(HbA1c) 

 DCCT(%) (IFCC 
(mmol/mol) 

Mean±SD 
 

CKD-EPI estimated GFR  ml/min/1.73m2 Mean±SD 

Urinary albumin:creatinine ratio   mg/mmol Median 

Ethnic origin White - Count (%) 

 

3.4.2 Comparison of Participants Included and Excluded from Analysis Cohorts 

Analysis cohorts B1-7 (DESP-linkage) and C (VFQ) represent subsets of the full ASCEND 
population (cohort A). The baseline characteristics of those excluded from analysis cohorts 
B1 and C will be presented overall, without stratification for treatment allocation, in order to 
assess differences with the full ASCEND population. Formal testing for heterogeneity between 
the baseline characteristics of those included in and excluded from analysis cohorts B1 and C 
will use the Chi-squared test for categorical variables, the Mantel-Haenszel Chi-square test 
for trend for ordinal variables (e.g. Townsend Deprivation Index), and the t-test or Wilcoxon-
Mann-Whitney U test for continuous variables with a normal (summarised by mean±SD) or 
non-normal (summarised by median and inter-quartile range) distribution respectively. 
 

3.5 Definitions for Efficacy and Safety Outcomes  

3.5.1 General Principles 

All comparisons of the main efficacy outcomes will be between those individuals allocated 
aspirin daily versus matching placebo, and separately, omega-3 fatty acid supplement daily 
versus matching placebo, during the scheduled treatment period. The factorial design of 
ASCEND should not have an effect on the statistical sensitivity with which the effects of each 
treatment arm can be assessed10,11. Comparisons of the aspirin arm will therefore be made 

without stratification by omega-3 fatty acid allocation (and vice versa for omega-3 fatty acid 
analyses).  
 
Every randomised participant will be compared, regardless of whether they took all, some or 
none of their allocated treatment (i.e. intention-to-treat analyses). A participant may contribute 
to more than one assessment if they have more than one type of event. All data will be 
reviewed, blind to treatment allocation, by coordinating centre clinical staff and where relevant, 
coded in accordance with pre-specified criteria. 
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3.5.2 Hypotheses  

For all statistical tests, the null hypothesis will be that allocation to aspirin and, separately, 
allocation to omega-3 fatty acids, on each outcome of interest, is the same as the effect of 
allocation to placebo. Therefore, the alternative hypothesis is that there is a difference in effect 
by treatment allocation.  

Objectives and outcomes, and the relevant source of the following pre-specified data are 
summarised in Appendix 3.  
 

3.5.3 Primary Efficacy Endpoint  

The primary assessment will include a comparison of the effects of allocation to aspirin versus 
placebo, and separately, omega-3 fatty acid supplement versus placebo, on:  

 Referable disease during the scheduled treatment period, where referable disease is 

defined as the composite of referable diabetic retinopathy (R2 or R3a/s) or referable 
diabetic maculopathy (M1), in either eye, among all those with in-trial retinopathy data 
(Analysis cohort B1) 

3.5.4 Primary Safety Endpoint  

It is anticipated that aspirin may increase the risk of sight-threatening eye-bleeding. Therefore, 
the primary safety assessment will include a comparison of the effects of allocation to aspirin 
versus placebo, on:  

 Confirmed sight-threatening eye bleeds in either eye (Analysis cohort A) 

3.5.5 Secondary Efficacy Endpoints  

The secondary assessments will include a comparison of the effects of allocation to aspirin 
versus placebo, and separately, omega-3 fatty acid supplement versus placebo, on: 

 Confirmed or unrefuted incident diagnoses of AMD (Analysis cohorts A and C) 

 

 Referable disease (as defined above) during the scheduled treatment period, 

restricted to those with both retinopathy and maculopathy data, for both eyes at 
baseline and at the final eye screening record, who are either without disease (R0) or 
with only background diabetic retinopathy (R1), and no maculopathy (M0), in both eyes 
at baseline. (Analysis cohort B2)  

To be analysed within the following strata of baseline retinopathy, and as an overall 
stratified analysis:  

o R0/R0 
o R0/R1 or R1/R0 
o R1/R1 

 

 Progression in retinopathy grade in either eye during the scheduled treatment 

period, where progression is defined as an increase by 1 step or more in R grade, 

based on the NSC scoring protocol for retinopathy, excluding those with proliferative 

disease in both eyes on their baseline record (i.e. R3a/s/R3 a/s), and those with data in 

one eye only at baseline and/or the final eye screening record. (Analysis cohort B3) 

 
To be analysed within the following strata of baseline retinopathy, and as an overall 
stratified analysis: 
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a. R0/R0 
b. R0/R1 or R1/R0 
c. R1/R1 
d. R2/R1 or R1/R2, R2/R2, or R2/R3 or R3/R2 

 
No attempt shall be made to distinguish the eye which progresses, in those with a 
different R grade in each eye on their baseline record.  

 

 Composite NEI-VFQ-25 score (Analysis cohort C) 

 

3.5.6 Secondary Safety Endpoint 

The secondary safety assessment will include a comparison of the effects of allocation to 
aspirin versus placebo, on: 

 Any eye bleed, overall and subdivided by severity: (Analysis cohorts A and C) 
o Sight-threatening eye bleeds (Analysis cohort A) 
o Non-serious eye bleeds (Analysis cohort A) 
o Unrefuted eye bleeds (Analysis cohorts A and C) 

3.5.7 Tertiary Endpoints  

Tertiary analyses are planned to assess the effects of allocation to aspirin versus placebo, 
and separately, omega-3 fatty acid supplement versus placebo, on:  

 Incident reports of diabetic macular oedema, overall and subdivided by the source 

of this information‡:  
o Those events that were either confirmed or unrefuted from the 6-monthly 

follow-up questionnaires in ASCEND (Analysis cohort A) 

o Those with referable maculopathy (M1) in either eye among those without 
maculopathy (M0) in both eyes at baseline (Analysis cohort B2)  

o Those events that were reported on the visual function questionnaire (Analysis 
cohort C) 

 
 Final retinopathy grade on the final eye screening record, in the following 4 

combinations: R0/R0, R1/R0 or Ro/R1, R1/R1, ≥R2/≥R0 or ≥R0/≥R2
§. This analysis will 

exclude those with data in neither eye or one eye only at their final eye screening 
record, and those whose final retinopathy data on each eye was more than one year 
apart (Analysis cohort B4) 

 

 Worsening of visual acuity in either eye during the scheduled treatment period, 
compared to baseline, defined as an increase of an ASCEND-Eye Recode Score** of 
at least 3 points††(Analysis cohort B5) 

 

                                                             
‡ If events are identified from more than one source, they will be represented in every subgroup, however, the overall incidenc e 
will be based on the earliest occurrence across all three data sources.  
§In blinded preliminary analyses, only a small number of individuals had the highest retinopathy grades, and therefore the following 

combinations were grouped into the ≥R2/≥R0 category: ≥R2/R0 or R0/≥R2, ≥R2/R1 or R1/≥R2 and ≥R2/≥R2 
** Before the linkage data were received, it was conceivable for individual DESPs to use one of several standardised charts to 
measure visual acuity. To facilitate analyses of visual acuity derived from different charts, grades were converted into a new code 

called the “ASCEND-Eye Recode Score”. Appendix 4 is the table that was used for this purpose; each row represents a complete 
line of letters of equivalent size on each chart. Incremental scores between rows indicated that a participant was able to read 
some, but not all of the smaller letters on the next row. In such cases, scores were rounded down to the nearest complete line.  
†† An increase of 3 or more in the ASCEND-Eye Recode scoring system, corresponds to a loss of 15 or more ETDRS letters, 
which was recommended by the US Food and Drug Administration, as a clinically-relevant outcome measure in ophthalmology 
trials. A 15 letter change represents a doubling of the visual angle (or a doubling of the size of letters on a standard ETDRS 

chart).  
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 The primary efficacy assessment by baseline characteristic (as listed in section 3.4 of 
this document)(Analysis cohort B1) 

 

 11 vision-targeted sub-domain scores from the NEI-VFQ-25 (Analysis cohort C) 

 
 

3.5.8 Exploratory Assessments 

Summary figures for incident reports of other patient-reported eye diseases will be presented, 

overall and by randomised treatment allocation. Specific event Read codes to be included in 

these analyses are listed in appendix 5.  

In addition to the pre-specified comparisons, other analyses may be performed with due 
allowance for their data-dependent nature, including tabulations demonstrating the 
completeness of longitudinal DESP data and correlations between this and the number of 
endpoints. 

3.5.9 Power Calculations for the Primary and Secondary DESP Endpoints  

The following power calculations were based on the non-significant 23% risk reduction for 

development of proliferative retinopathy (R3), seen in a pre-specified subset of those with the 

least severe retinopathy (Level ≤35; n=609), who were assigned to aspirin in the ETDRS trial12. 

The power is shown in 5% increments up to this risk reduction. There is no precedent for 

omega-3 fatty acids on which separate power calculations could be based.  

The formula used was for comparisons of survival curves between two groups under the Cox 

proportional-hazards model13. Assuming a 10% difference, estimates for the number of events 

in arm treatment arm were derived from the formula: b=N/2.1 and a = b x 1.1, where N = no. 

of events, a = placebo and b = active.  

3.5.9.1 Primary Efficacy Endpoint (Cohort B1) 

Blinded preliminary analyses identified 1061 participants in cohort B1 who experienced a 

primary efficacy event. Based on this, there would be 75% to 95% power to detect 15% to 

20% proportional reductions in the incidence of referable diabetic eye disease at 2p<0.05 

(Table 4). 

Table 4 Power of ASCEND-Eye to detect different effects of the interventions on 

referable disease among the cohort of 7360 participants with in-trial retinopathy data  

Change in risk N with event Power at 2P = 0.05 Power at 2P = 0.01 

Active 
(N approx. 3680) 

Placebo 
(N approx. 3680) 

25% 471 589 >99% 98% 

20% 482 578 95% 85% 

15% 493 567 75% 53% 

10% 505 556 40% 20% 

 

3.5.9.2 Secondary Efficacy Endpoint - Referable Disease (Cohort B2) 

Based on blinded preliminary analyses, in which there were 240 events overall, there would 

be 24% to 41% power to detect 15% to 20% proportional reductions in the incidence of 

referable diabetic eye disease at 2p<0.05 (Table 5).  
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Table 5 Power of the study to detect different effects of the interventions on referable 
disease among the cohort of 2558 participants with in-trial retinopathy data and a 
baseline eye screening record 

Change in risk N with event Power at 2P = 0.05 Power at 2P = 0.01 

Active 

(N approx. 1279) 

Placebo 

N approx. 1279) 

25% 107 134 60% 36% 

20% 109 131 41% 20% 

15% 112 129 24% 9% 

10% 114 125 13% 4% 

 

3.5.9.3 Secondary Efficacy Endpoint – Retinopathy Progression (Cohort B3) 

Based on blinded preliminary analyses, in which there were 1249 events overall among the 

cohort of 2852 participants with in-trial and baseline retinopathy data, there would be 82% to 

98% power to detect 15% to 20% proportional reductions in the incidence of retinopathy 

progression at 2p<0.05 (Table 6).  

Table 6 Power of the study to detect different effects of the interventions on 
retinopathy progression among the cohort of 2852 participants 

Change in risk N with event Power at 2P = 0.05 Power at 2P = 0.01 

Active 
(N approx. 1426) 

Placebo 
(N approx. 1426) 

25% 555 694 >99% 99% 

20% 568 682 98% 91% 

15% 581 668 82% 61% 

10% 595 655 46% 24% 

 

3.6 Statistical Methodology  

3.6.1 Definitions of Treatment Duration and Censoring Dates 

The duration of the scheduled treatment period will be defined as day 1 post-randomisation 
up to and including the censoring date in ASCEND2. The latter was the earliest of:  

 

 An unrefuted death report (i.e. an adjudicated fatal serious adverse event)  

 A final follow-up conducted by mail-based or electronic questionnaire, telephone to the 
participant, their relative or carer, or GP follow-up  

 For anyone without a final follow-up via one of the methods listed above, until the end 
of the final follow-up window: 31st March 2017*; or  

 The date of withdrawal of consent to direct or third party follow-up 
 

*The main method of follow-up of these individuals was through a central registry. Participants 
were considered to be on central registry follow-up if:  

 Their last known postcode was in England or Wales on 31st March 2017  

 They were not known to have moved abroad before 31st March 2017  

 They had not withdrawn consent to follow-up 

For those analyses involving cohort A, the censoring date will be the same as that which 
applied in the main ASCEND trial. For analyses involving cohort B, participants will be 
censored at the date of the final eye screening record with retinopathy data in at least one eye 
before the end of the scheduled treatment period. 
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3.6.2 Definitions of Baseline  

For analysis cohorts A, B1 and C, the baseline is defined as the date of randomisation in 
ASCEND.  

Relevant to the secondary DESP efficacy analyses (cohorts B2 and B3), the baseline record 
is defined as the eye screening assessment closest to randomisation in each eye that is on 
the date of randomisation or up to 2 years before randomisation. The majority of individuals 
had retinopathy data in both eyes on the same baseline record. If retinopathy data is missing 
for one eye in the baseline record closest to randomisation, an earlier record may be used for 
the missing eye, so long as both records occurred in the two years prior to randomisation. To 
simplify the narrative, both scenarios shall be referred to as the “baseline record”, irrespective 
of whether the data derived from eye screening assessments on different dates for different 
eyes. For all of the DESP analyses, pre-baseline and post-trial records will be ignored.  

For all analysis cohorts, the demographic and clinical information recorded by participants on 
their randomisation questionnaire or blood sample, constituted their baseline characteristic 
data.  

3.6.3 Definition of the Final Eye Screening Record 

For cohort B, the final eye screening record is defined as the final post-randomisation eye 
screening record with retinopathy data in at least one eye before the end of the scheduled 
treatment period. The majority of individuals had retinopathy data in both eyes on the same 
final record. If retinopathy is missing for one eye on the final record, an earlier post-
randomisation record will be used as the final grade in the missing eye. To simplify the 
narrative, both scenarios shall be referred to as the “final record”, irrespective of whether the 
last available post-randomisation retinopathy data came from screening assessments on 
different dates for different eyes.   

3.6.4 Units of Analysis for the DESP Data  

Diabetic retinopathy is a bilateral disease in which lesions presenting in the left and right eye 
are usually correlated, whereas most statistical methods assume independence of the 
sampling units14,15. Some ophthalmology trials mitigate this by measuring outcomes in only 
one eye, but this can be a cause of selection bias, or result in a loss of statistical power15.   

Therefore, the unit of analysis for all endpoints that involved the DESP data was to be the 
participant, however, data from either eye could contribute once in the time-to-first event 
analyses (B1-3, B5); a summary measure of the participant-dependent retinopathy grade 
combination in both eyes is to be used for those analyses involving cohort B4.  

Within the endpoint descriptions and all results tables, Rx/Ry denotes the combination of 
retinopathy grades in both eyes per participant; however, the ordering of these scores does 
not attempt to distinguish between the right and left eye.  

3.6.5 Study Average Compliance 

Study average compliance will be considered when interpreting all pre-specified analyses. 
ASCEND-Eye will observe the same rules regarding analyses of study average compliance 
as those defined in the main ASCEND trial DAP2. Here it is stated “participants at risk of the 
event in question are considered to be definitely or probably compliant if a follow-up form was 
received that indicates the participant took their treatment “every day” or “most days” during 
the follow-up period. Participants were also considered compliant if they had previously been 
compliant, were still receiving medication and had not reported stopping treatment, and 
information was received within the previous 7 months.” 

Study-average reported definite or probable compliance with study treatment shall be reported 
for each of the three main analysis populations (A, B1, C), in each treatment arm by 
randomised allocation, and by:  
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 Time post-randomisation in the following intervals and overall: <3, ≥3<5, ≥5<7, ≥7 
years. 

 Baseline characteristics (see section 3.4) 

A summary study average reported definite or probable compliance shall be reported for 
cohorts B2-7, overall and by randomized treatment allocation, but without stratifying by 3 year 
intervals or the baseline characteristics.  

In the main ASCEND analyses, an average compliance weighted by person-years at risk of 
the primary outcome was estimated, because there was an expectation that following a 
vascular event, participants would stop their allocation in the aspirin arm in order to take 
prescribed aspirin. In ASCEND-Eye, compliance estimates will only be based on person-years 
in the study, i.e. with censoring for death or the end of the scheduled treatment period, 
because neither study medication is likely to be prescribed by third parties following the eye 
events. Hence, the compliance estimates presented for cohort A will differ slightly from those 
included in the ASCEND Clinical Study Report and publications.  

3.6.5.1 Use of Non-Study Antiplatelet or Anticoagulant Therapy  

The use of non-study antiplatelet or anticoagulant therapy shall be reported for analysis 
populations A, B1 and C, by randomised allocation to aspirin versus placebo, overall, and by 
the number of years post-randomisation in the following intervals: <3, ≥3<5, ≥5<7, ≥7 years.  

3.6.5.2 Reasons for Stopping Treatment  

Reasons for stopping treatment shall be reported for analysis populations A, B1 and C, by 
randomised allocation to aspirin versus placebo and, separately, omega-3 versus placebo, 
and by:   

 Serious adverse event (by type and overall) 

 Non-serious adverse event (by type and overall) 

 Other reasons (by type and overall) 

 Total stopped for any reason 

3.6.6 Completeness and Duration of Follow-up 

ASCEND-Eye will observe the same rules regarding analyses of the completeness of follow-
up as those defined in the main ASCEND trial data analysis plan2.  

Completeness of follow-up shall be reported for analysis population A, in separate tables for 
each treatment arm, by randomised allocation, and by the proportion of those with: 

 Complete follow-up information – overall, and in the following categories:  
o Final follow-up visit completed by the participant or a carer  
o Final follow-up completed by the participant’s GP  
o Final follow-up completed by linkage to a central registry.  
o Died (follow-up prior to morbidity complete) 

 

 Incomplete follow-up information – overall, and in the following categories:  
o Consent withdrawn  
o Moved abroad  
o Died (follow-up prior to morbidity incomplete) 
o No final follow-up information 

Duration of follow-up shall be reported for analysis population A in each treatment arm by 
randomised allocation, and by:  

 Mean length of follow-up (SD; years) 
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 Median length of follow-up (IQR; years) 

 Person-years of follow-up overall, and by follow-up method 
o Participant  
o General practitioner  
o Registry linkage-only  
o Died with complete follow-up 
o Incomplete follow-up information 

Only the mean and median length of follow-up, in each treatment arm and by randomized 
allocation will be presented for cohorts B1-7 and C  

3.6.7 Baseline Characteristics  

Univariate analyses will be used to describe baseline characteristics for all three analysis 
cohorts. These will be presented as counts (percentage) for categorical variables, as mean 
(standard deviation; SD) for normally distributed continuous variables, and as median 
(interquartile range; IQR) for non-normally distributed continuous variables. 

3.6.8 Analyses of Time to First Event - Efficacy analyses involving cohorts B1-3 and B5, and 

the safety analyses involving cohort A and C 

Logrank11,16 and stratified logrank methods17 will be used to estimate the average event rate 

ratio, 95% confidence intervals and two-sided p-values, in those allocated active aspirin vs. 
placebo, and separately, omega-3 fatty acids vs. placebo. For the primary safety 

assessments, all analyses will be based on confirmed incident sight-threatening eye bleed 
diagnoses, defined as any relevant patient-reported outcome, verified at the time of 
adjudication by medical record evidence of the diagnosis, and subsequent to the date of 
randomisation. It will exclude events for which no supporting documentation was received 
from the participants’ GP and those that derive from the VFQ which were not eligible to be 
adjudicated (i.e. unrefuted events). The secondary safety analyses will include both confirmed 
and unrefuted events derived from ASCEND’s 6-monthly follow-up questionnaires and the 
VFQ. 

3.6.9 Analyses of Ordinal Data 

3.6.9.1 Tertiary Analysis of Final Retinopathy Grade (Cohort B4) 

To compare the net severity of retinopathy grades across both eyes between treatment arms, 
a proportional odds logistic regression model18,19 will be fitted to duplex final retinopathy grades 

grouped into a 5-point ordinal scale as the outcome variable:  R0/R0, R1/R0 or R0/R1, R1/R1, 
≥R2/≥R0 or ≥R0/≥R2, ≥R2/≥R2. A common odds ratio with 95% confidence intervals will be used 
to estimate the average effect size over the total ordinal scale, caused by allocation to aspirin 
versus placebo and, separately, omega-3 fatty acids versus placebo. 

.3.6.9.2 Secondary Efficacy and Tertiary Analyses of Dependent Variables from the VFQ (Cohort C) 

The calculation of NEI-VFQ-25 subdomain and composite score will be performed using the 
“NEI-VFQ-25 Scoring Algorithm – August 2000”7 (see appendix 1). The composite and 11 

subdomain scores deriving from the VFQ will be summarised descriptively for each treatment 
arm. A proportional odds logistic regression model18,19 will be fitted to the composite scores 

grouped into a 5-point ordinal scale as the outcome variable:  ≥90, 80-89, 70-79, 60-69 and 
<60. These categories were chosen because preliminary, blinded analyses confirmed that the 
distribution of mean composite scores was negatively skewed. A common odds ratio with 95% 
confidence intervals will be used to interpret the effect size of allocation to aspirin versus 
placebo and, separately, omega-3 fatty acids versus placebo. The same approach will be used 
to analyse the 11 subdomains. A proportional odds logistic regression model will be fitted to 
subdomain scores grouped into ordinal scales, shown table 7, as the outcome variable. 
Groupings were based on a blinded preliminary assessment of the subdomain score 
distributions.  
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Table 7: Composite and vision-targeted subdomain scoring categories  

VFQ Component Ordinal scale  
Composite score ≥90, 80-89, 70-79, 60-69 and <60 

Subdomain score  

General Vision  ≥100,80-99,60-79 and <60 

Ocular Pain  ≥90,80-89, 70-79,60-69 and <60 

Near Activities  100, 90-99, 80-89, 70-79 and <70 

Distance Activities  100, 90-99, 80-89, 70-79 and <70 

Social Functioning  ≥90, 80-89, 70-79 and <70 

Mental Health ≥90, 80-89, 70-79, 60-69 and <60 

Role Dependency  ≥90, 80-89, 70-79 and <70 

Vision-Specific Dependency  100, <100 

Driving  100, 80-99, 60-79 and <60 

Colour Vision  100,≥75<100 and <75 

Peripheral Vision  100,≥75<100 and <75 

 

3.6.9.3 Exploratory Analyses of Other Eye Events  

First occurrences of other eye events listed in appendix 5 will be summarised descriptively 

for each treatment arm. No inferential testing of these is planned.  

3.6.10 Multiplicity  

The testing of multiple hypotheses simultaneously, increases the likelihood of a result being 
due to chance alone10,11. For the primary efficacy and safety analyses, two-sided p-values (2P) 

<0.05 will be considered statistically significant. No adjustment for multiplicity shall be made 
for the secondary or tertiary analyses. The results from these analyses will be interpreted with 
due caution, and in the context of existing studies. A true effect of treatment allocation will be 
considered to be more likely if the comparisons are based on a large number of events, and 
if the upper and lower confidence intervals are further away from zero (which would be 
associated with a more extreme p-value).  

 

3.6.11 Effect of Adjudication on Event Categorisation 

To interpret the impact of adjudication on secondary efficacy, tertiary and safety outcomes, a 
contingency table shall be produced which shows the pre-adjudicated and post-adjudication 
outcome categorisation of the following events:  

 Any eye bleed 

 Retinal detachment 

 Macular oedema  

 Age-related macular degeneration  

 Blindness  

 Visual deterioration 

Read codes relevant to the post-adjudication categorisation of each of these events are 

presented in appendix 6.  

3.6.12 Sensitivity Analyses  

3.6.12.1 Ordinal Logistic Regression of Final Retinopathy Grades in those with Baseline Eye Screening 

Records 

A sensitivity analysis is planned to assess whether restricting comparisons of final retinopathy 

grade to those with a baseline record, impacts the results of this tertiary endpoint (cohort B6; 

a subset of cohort B4). As described in section 3.6.9.1, a proportional odds logistic regression 

model18,19, will be applied to duplex final retinopathy grades grouped into a 5-point ordinal scale 
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and a common odds ratio with 95% confidence interval will be used to estimate the average 

effect size over the total ordinal scale, caused by allocation to aspirin versus placebo and, 

separately, omega-3 fatty acids versus placebo. 

3.6.12.2 Ordinal Logistic Regression of the Highest Retinopathy Grade Reached 

A sensitivity analysis is planned to assess whether analyses of the highest retinopathy grade 

reached, impacts the results of the tertiary endpoint analysis of final retinopathy grades. As 

described in section 3.6.9.1, a proportional odds logistic regression model18,19, will be applied 

to duplex final retinopathy grades grouped into a 5-point ordinal scale and a common odds 

ratio with 95% confidence interval will be used to estimate the average effect size over the 

total ordinal scale, caused by allocation to aspirin versus placebo and, separately, omega-3 

fatty acids versus placebo. This analysis will be restricted to those with retinopathy data in 

both eyes post-randomisation (cohort B7).  

Tabulations demonstrating the completeness of longitudinal DESP data and correlations 
between this and the number of screening assessments and endpoint events will be produced 
in conjunction with these analyses.  
 

3.6.13 Tests for Heterogeneity and Trends in Effect 

A limited number of AMD are expected in the ASCEND-Eye study due to the relatively young 

age of participants in ASCEND (mean 63.3; SD 9.2)2. Hence chance alone may result in 

differences in the treatment effect size on particular outcomes if comparisons are made in 

smaller subgroups10,11,20. Therefore, heterogeneity of the proportional effect of the ASCEND 

medications on AMD events, in subgroups of baseline characteristics  will not be formally 

tested21. However, event rates will be summarised descriptively, for each treatment arm, in the 

following categories: (Analysis cohorts A and C) 

 
o Age: <65 years, ≥65<70 years and ≥70 years 
o Gender: male, female 
o Smoking status: current, former, never, unknown  

3.6.14 Handling Missing Data  

The following rules will be applied to categorise participants into subgroups of the baseline 
characteristics where the information about that variable is not known:  

1. Where a substantial number of participants have missing or unknown information on 
the variable, a subgroup of “Unknown” should be analysed separately.  

2. Where only a small number of participants have missing information, those with 
missing information should be counted in the median category for continuous variables 
and in the modal group for categorical variables. 

The same rules were applied in the ASCEND trial analyses2.   

3.6.14.1 Partial Dates 

The same rules regarding partial dates that were applied to the main ASCEND study2, shall 
be applied to the ASCEND-Eye study:  

 Where there is incomplete information for the day, for both serious and non-serious 
adverse events, the day should be assigned as the 15th of the month unless the month 
and year were the same as the month and year of randomisation, in which case, the 
mid-point between the date of randomisation and end of the month was to be used. 
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 Where there is incomplete information for the day and month, the missing day will be 
imputed as described above and the missing month will be imputed as June. Next, 
replacement data will be used according to the worst-case scenario:  
 

o In the case of missing data from a safety variable (e.g. eye bleeding events), if 
the replaced start date is prior to randomisation, the start date will be set to the 
date of randomisation (i.e. it will be considered to be a post-randomisation 
event) 

o In the case of missing data for efficacy outcomes, if the replaced date is prior 
to randomisation, the start date will be set to the day before randomisation (i.e. 
it will be considered to be a pre-randomisation event) 
 

 Where information is missing for the day, month and year replacement data will be 
used according to the worst-case scenario as described above. 

Where the same type of event has been reported during the main ASCEND trial follow-up and 
on the NEI-VFQ-25 form, the ‘first event’ used for the analyses shall be the earliest occurrence 
that has been confirmed by adjudication. If an event reported during the main ASCEND trial 
did not undergo adjudication, the first event shall be regarded as the earliest occurrence 
reported by either source.  

3.6.15 Presentation of the Results  

A conventional approach of rounding numbers ending in 0-4 down and numbers ending 5-9 
up will be used to present the ASCEND-Eye results. Rounding will occur as the last step in 
producing tables and figures; it shall not be used in intermediate calculations.   

The formatting of p-values will follow the New England Journal of Medicine guidelines, which 
are:  

 Where p>0.01, show 2 decimal places  

 Where p ≤0.01 and p ≥0.001, show 3 decimal places  

 Where p <0.001, display “<0.001” 
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Appendix 1: Calculation of NEI-VFQ-25 Scores  
The calculation of NEI-VFQ-25 sub-scales and total score will be performed using the “NEI-
VFQ-25 Scoring Algorithm – August 2000”7.The NEI-VFQ-25 consists of 25 questions 

representing 11 vision-targeted sub-scales and an additional single general health rating 
question. Scoring of the VFQ is a two-step process:  

1. Step 1: Numeric values from the survey are recoded following the scoring rules shown 
in table A. All items are scored so that a high score represents better functioning. In 
this format, scores represent the achieved percentage of the possible total, e.g. a score 
of 25 represents 25% of the highest possible score.  
 

2. Step 2: Items within each subscale are averaged together. Table B indicates which 
items contribute to each sub-domain.  

To calculate an overall composite score, the sub-scale scores are averaged, excluding the 
general health rating question (Q1). By averaging sub-scale scores rather than individual 
items, equal weight is given to each visual domain, whereas averaging the items would give 
more weight to scales with more items.  

Table A: Recoding of responses (analysis step 1)  

Question Number  Change response category  To recoded value of  

1,3,4,15c 1 100 

  2 75 

  3 50 

  4 25 

  5 0 

2 1 100 

  2 80 

  3 60 

  4 40 

  5 20 

  6 0 

5,6,7,8,9,10,11, 12, 13, 14, 16, 16a,  1 100 

  2 75 

  3 50 

  4 25 

  5 0 

  6 * 

17, 18, 19, 20, 21, 22, 23, 24, 25 1 0 

  2 25 

  3 50 

  4 75 

  5 100 

 

   

*Response choice “6” indicates that the person does not perform the activity because of non-
vision related problems. If this choice is selected, the item is coded as missing.  

Data analysis rules to guide analyses of responses to the driving questions 
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Questions 15c, 16 and 16a are the only questions included in the driving subdomain, however 
participants navigate to Q15c via three screening questions which are intended to clarify 
whether they are currently driving or not. Where there is missing data or where a nonsensical 
combination of answers has been given for questions 15 to 16a, ASCEND-Eye will apply the 
following data analysis rules:  

In analyses of Q15c, include those who gave positive responses to both Q15 and Q15c plus 
negative responses to both Q15a and Q15b. Q15c has 4 response levels, but this is expanded 
to a 5-level response using Q15b. According to the NEI-VFQ-25 scoring algorithm: 

 If 15b = 1, then 15c should be recoded to 0  

 If 15b = 2, then 15c should be recoded to missing 

 If 15b = 3, then 15c should be recoded to missing.  

Questions 16 and 16a may be answered by anyone who has ever driven and therefore 
includes those who are currently driving (as in question 15), and those who have previously 
driven but gave up (question 15a). Questions 16 and 16a offer a second opportunity to indicate 
that an individual has stopped driving at night or in adverse weather conditions respectively, 
due to visual impairment or other reasons. Therefore, individuals should be included in 
analyses of questions 16 and 16a if an answer has been given, irrespective of their responses 
to questions 15, 15b or 15c, but should exclude those who have never driven in response to 
question 15a.  

Averaging of questions to generate NEI-VFQ-25 sub-scales 

Table B: average scores within each subscale  

Scale Number of questions 
Questions to be averaged 
(after recoding) 

General health  1 1 

General vision  1 2 

Ocular pain  2 4, 19 

Near activities  3 5, 6, 7 

Distance activities  3 8, 9. 14 

Vision-specific: social functioning 2 11,13 

Vision-specific: mental health 4 3, 21, 22, 25 

Vision-specific: role difficulties  2 17, 18 

Vision-specific: dependency  3 20, 23, 24 

Driving  3 15c, 16, 16a 

Colour vision  1 12 

Peripheral vision  1 10 

   
 

Formula:  

Mean = (score for each item with a non-missing answer)/total no. of items with non-missing 
answers 

Note: 100 = best possible score, 0 = worst possible score.  
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Per Analysis algorithm provided by NEI - items that are left blank (missing data), are not taken 
into account when calculating the scale scores. Sub-scales with at least one item answered 
can be used to generate a sub-scale score. Hence, scores represent the average for all items 
in the subscale that the respondent answered.  
 

Appendix 2: Summary of DESP Analysis Cohort Restrictions 
 Restrictions Summary of exclusions* 

 Final visit** Baseline***  

Primary Efficacy 
Endpoint Analysis – Any 

referable disease (cohort 
B1) 

Not relevant Not relevant Those without any 
retinopathy data during the 

scheduled treatment period 

Secondary Efficacy 

Endpoint Analysis – 
Referable disease in 
those without referable 

disease at baseline and  
Tertiary Analysis – 
Referable maculopathy 

(cohort B2) 

Those with both retinopathy 

and maculopathy data in 
both eyes 

Those with both retinopathy 

and maculopathy data in 
both eyes 

Those with retinopathy data 

in neither eye or one eye 
only at baseline and/or the 
final record 

 
Those with maculopathy data 

in neither eye or one eye 

only at baseline and/or the 

final record 

Those with referable disease 
at baseline in either eye (R2, 

R3 and/or M1) 

Secondary Efficacy 
Analysis – Any 

retinopathy progression  
(cohort B3) 

Those with retinopathy data 
in both eyes 

Those with retinopathy data 
in both eyes 

Those with retinopathy data 
in neither eye or one eye 

only at baseline and/or the 
final record  
 

Those with proliferative 
disease in both eyes at 
baseline (i.e. R3a/s/R3 a/s) 

Tertiary Analysis – Final 
retinopathy grade (cohort 

B4)  

Those with retinopathy data 
in both eyes (if on different 

dates then within a year of 
each other) 
 

Not relevant 
 

Those with retinopathy data 
in neither eye or one eye 

only at the final record 
 
Those with final retinopathy 

data on each eye more than 
1 year apart 

Tertiary Analysis – loss 

of visual acuity (cohort 
B5) 

Those with visual acuity data 

in both eyes 

Those with visual acuity data 

in both eyes 

Those with visual acuity data 

in neither eye or one eye 
only at baseline and/or the 
final record  

 

Sensitivity Analysis – 
Final retinopathy grade in 

those with a baseline 
record (a subset of 
cohort B4) (cohort B6) 

Those with retinopathy data 
in both eyes (if on different 

dates then within a year of 
each other) 
 

Those with retinopathy data 
in both eyes 

Those with retinopathy data 
in neither eye or one eye 

only at baseline and/or the 
final record  
 

Those with final retinopathy 
data on each eye more than 
1 year apart 

Sensitivity Analysis – 
highest ever post-
randomisation 

retinopathy grade (cohort 
B7) 

Those with retinopathy data 
in both eyes 

Not relevant Those with retinopathy data 
in neither eye or one eye 
only post-randomisation 

*All analyses will ignore pre-baseline and post-trial retinopathy and maculopathy data.  

**The majority of individuals had retinopathy data in both eyes on the same final record. If retinopathy is missing for one eye on 
the final record, an earlier (post-randomisation) record will be used as the final grade in the missing eye 
***The majority of individuals had retinopathy data in both eyes on the same baseline record. If retinopathy data is missing for 

one eye in the baseline record closest to randomisation, an earlier record may be used for the missing eye, so long as both 
baseline records occurred in the two years prior to randomisation. 
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Appendix 3: Summary of Objectives, Outcomes, Data Sources and Analysis Populations 
Objective Outcomes Data source Analysis 

cohort 

i) To determine whether aspirin or omega-3 fatty acids alter the course of 
diabetic retinopathy or diabetic maculopathy 

1o efficacy: Referable diabetic eye disease for those with in-trial 
retinopathy data (R2,R3a or M1) 

DESP-linkage B1 

2o efficacy: Referable diabetic eye disease restricted to those with a 

baseline record (R0 or R1) and M0 (R2,R3a or M1) 

DESP-linkage B2 

2o efficacy: Any progression in retinopathy grade DESP-linkage  B3 

2o efficacy: all incident reports of DMO (M1 from the DESP-linkage 

dataset and F426 codes from either the VFQ form or ASCEND follow-
up forms) 
 

Pt-reported outcomes, 

VFQ and DESP-
linkage 

A, B2 and C 

3o efficacy: 1o efficacy by baseline characteristic DESP-linkage  B1 

3o efficacy: Final retinopathy grade DESP-linkage B4 

ii) To compare differences in visual acuity scores between treatment arms 3o efficacy: worsening of visual acuity by ≥3 points (≥15 ETDRS letters)  DESP-linkage B5 

iii) To determine the role of aspirin and separately, omega-3 fatty acids on 

incident diagnoses of  age-related macular degeneration 

2o efficacy: Incident diagnoses of AMD Pt-reported outcomes 

and VFQ 

A and C 

iv) To compare differences between treatment arms in composite visual 
function scores derived from the National Eye Institute’s Visual Function 
Questionnaire-25 (NEI-VFQ-25)  

2o efficacy: Composite NEI-VFQ-25 score VFQ C 

3o efficacy: Sub-domain scores from the NEI-VFQ-25 VFQ C 

v) To characterise the occurrence and severity of participant-reported eye 
bleeding events by treatment allocation 

1o safety: Confirmed sight-threatening eye bleeds Pt-reported outcomes A 

2o safety: Any eye bleed subdivided by severity Pt-reported outcomes A and C 

vi) To identify the clinical and demographic characteristics that are associated 

with lower composite and subdomain scores on the NEI-VFQ-25, and to 
consider how concerns about eye health impact activities of daily living and 
emotional well-being  

(Analyses relevant to this objective are not defined in this DAP) 

Exploratory: Multivariate analyses of clinical and demographic 

characteristics associated with lower composite and subdomain scores 
on the NEI-VFQ-25. 
 

VFQ  C 

vii) To describe incident reports of other eye diseases between the treatment 
arms, such as cataracts, glaucoma, retinal vein thrombosis, infections and 

ocular nerve palsies  

Exploratory outcome: descriptive data on incident reports of other eye 
diseases of interest 

Pt-reported outcomes A and C 
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Appendix 4: Visual Acuity  

LogMar Chart  
Snellen 

Chart (UK) 
Snellen 

Chart (US) 
ETDRS Letter 

Score 
VAS Score (Visual 

acuity score) 
ASCEND-Eye 

Recoded Score   

-0.2 6/3.8 20/12.5 95 110 1 

-0.18 6/4 20/13     2 

-0.1 6/4.8 20/16 90 105 3 

-0.08 6/5 20/17     4 

0 6/6 20/20 85 100 5 

0.1 6/7.5 20/25 80 95 6 

0.2 6/9.5 20/32 75 90 7 

0.3 6/12 20/40 70 85 8 

0.4 6/15 20/50 65 80 9 

0.48 6/18 20/60     10 

0.5 6/19   60 75 11 

0.6 6/24 20/80 55 70 12 

0.7 6/30 20/100 50 65 13 

0.78 6/36 20/120     14 

0.8 6/38 20/125 45 60 15 

0.9 6/48 20/160 40 55 16 

1 6/60 20/200 35 50 17 

1.1 6/76 20/250 30 45 18 

1.2 6/95 20/320 25 40 19 

1.3 3/60 20/400 20 35 20 

1.4 3/75 20/500 15 30 21 

1.48 2/60       22 

1.5 2/63 20/630 10 25 23 

1.6 2/80 20/800 5 20 24 

1.7 2/100 20/1000   15 25 

1.78 1/60      26 

1.8 1/63 20/1250   10 27 

1.9 1/79 20/1600   5 28 

2.0 1/100 20/2000 2 0 29 
(CF) Counts 

fingers at 1m  CF       30 
(HM) Hand 
movements HM       31 

(PL) Perceives light PL       32 
(NPL) No 
perception of light NPL       33 

Enucleated eye 
Enucleated 

eye       34 
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Appendix 5: Other Eye Events  
Read code Description 

F40 Eye infection 

F401 Other ophthalmitis 

F41Z Retinal detachment/surgery 

F423 Amaurosis fugax/transient visual loss 

F430 Eye inflammation unspecified 

F440 Iritis/iridocyclitis/uveitis 

F45 Glaucoma/surgery for/trabeculectomy 

F48 Visual disturbances 

F490 Blindness 

F4B Corneal disorder 

F4C0 Conjunctivitis 

F4E Eyelid disorder 

G745 Retinal artery occlusion/retinal thrombosis/visual loss thought ischaemic in nature 

G755 Giant cell arteritis/temporal arteritis 

G825 Retinal vein occlusion/blood clot in eye 

F32Z, F310 Cranial nerve palsy 

 

NB: the Read codes that are to be used for the relevant secondary and tertiary analyses include:  

 F425 Macular/posterior pole degeneration  

 F426 Macular oedema  
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Appendix 6: Post-Adjudication Read Code Categories   
Category Description Read Code 

Sight-threatening eye bleed  - F6xJx, F6xLx (excluding F6ALx codes), F6xSx 
(excluding F6ASx codes) 

 

Non-serious eye bleed - F6xWN, F6xWU, F6ALx, F6ASx, F6xUN 
 

Other medical retinal or uveal 
tract diagnosis 

Other ophthalmitis F401 

Retinal/posterior vitreous 

detachment 

F41Z 

Diabetic retinopathy/laser therapy 
for 

F420 

Macular/posterior pole 
degeneration 

F425 

Macular oedema F426 

Iritis/iridocyclitis/uveitis F440 

Glaucoma/surgery 

for/trabeculectomy 

F45 

Retinitis pigmentosa F7 

Eye procedure or investigation Eye investigation 1B8X 

Eye injection  724 

Eyelid/eyebrow operation 721 

Other eye operation 723 

Cataract operation 7263 

Operation on the vitreous 
body/vitrectomy 

7270 

Orbital injury  Eye injury/trauma SD8 

Cranial nerve palsy - F32Z, F310 

Cerebrovascular event Amaurosis fugax F423 

Retinal artery occlusion G475 

Stroke codes G60C, G640C,G640A 

Other vascular  Retinal vein occlusion G825 

Giant cell arteritis/temporal 
arteritis 

G755 

Other non-serious eye condition Conjunctivitis F4C0 

Eyelid disorder  F4E 

Eye infection F40 

Visual loss/eyesight deterioration 1B75 

Eye inflammation F430 

Corneal disorder F4B 

Other   
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