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1.0 Background 
ASCEND is a randomized trial which aims to determine whether 100mg daily aspirin and/or 
supplementation with 1g capsules containing 90% omega-3 fatty acids (FA: 0.46g 
eicosapentaenoic acid [EPA], 0.38g docosahexaenoic acid [DHA]) daily prevents 
cardiovascular events in patients with diabetes who do not already have clinically manifest 
arterial disease (without leading to significant bleeding or other adverse events). It will also 
assess whether aspirin prevents cancer. The study design is a 2x2 factorial placebo-
controlled randomized trial, in which participants are randomly allocated to aspirin or 
placebo, and separately to omega-3 FA or placebo.  
 
Between 2005 and 2011, 423,403 people with diabetes from around the UK were sent a 
postal invitation to take part. Of those, 26,462 eligible patients entered a 2-month pre-
randomization run-in, during which they received placebo aspirin and placebo omega-3 FA, 
and 15,480 (who were still willing and eligible to participate at the end of run-in) were 
randomized.1 Follow-up during the treatment period is predominantly mail-based, but with 
additional information about death, cancers and hospital admissions from central registries. 
 
After the end of the scheduled treatment period, information about causes of death and 
incident cancers, along with Hospital Episode Statistics (HES) data will continue to be 
collected from NHS Digital (previously the Health and Social Care Information Centre 
(HSCIC)) on all surviving ASCEND participants (unless they have withdrawn consent). 
These data will be used to assess whether any benefits of aspirin observed within the trial 
continue long-term or emerge during longer-term follow-up.  

1.1 Cardiovascular disease 
Initially, a sample size of at least 10,000 randomized patients treated for about 5 years was 
proposed. This calculation was based on an expected rate of 2% in the control groups 
(based on previous trials in similar diabetic populations) for the composite outcome of non-
fatal myocardial infarction, non-fatal stroke or cardiovascular death (excluding confirmed 
cerebral haemorrhage) and a proportional reduction of 15-20% in the active arms (aspirin 
and omega-3 FA have reduced risk of cardiovascular events by around 25%2 and 15-20%3 
respectively in high-risk populations). However, it was pre-specified that the Steering 
Committee could decide to stop the study early in the light of recommendations from the 
independent Data Monitoring Committee, or increase the sample size or prolong the 
scheduled treatment period if the blinded event rates (i.e. active and placebo groups 
combined) proved to be substantially lower than anticipated.  
 
In 2010, based on blinded analyses among the first few thousand randomized participants, 
the blinded reported rate overall (i.e. in both treatment groups combined) of the composite 
outcome was lower than expected: approximately 0.6% per annum, rather than the 2% rate 
used in the original statistical power calculations. In addition, the Anti-thrombotic Treatment 
Trialists’ Collaboration meta-analysis4 of primary prevention trials of aspirin reported that the 
proportional reduction in the composite outcome attributable to aspirin was more likely to be 
in the range 12-15%, rather than the 20-25% range used in the original power calculations. 
In light of these factors, in 2010 while recruitment was still ongoing, ethics committee 
approval was obtained to increase the sample size to at least 15,000 participants, to extend 
the duration of follow-up to at least 7 years, and to extend the primary endpoint to include 
transient ischaemic attacks (TIAs). The blinded annual event rate for this wider endpoint 
including TIAs is currently about 1.2-1.3%, and the trial has 89% power at 2p<0.05 after 7.5 
years of follow-up to detect a 15% proportional reduction in the primary endpoint (i.e. 15 
SVEs or TIAs avoided per 1000 patients treated for 7.5 years).  
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1.2 Cancer 
Based on post-hoc analyses of long-term follow-up data from selected randomized trials of 
aspirin and of observational studies of cancer incidence in relation to aspirin use, it has been 
suggested that aspirin protects against various forms of cancer (particularly gastrointestinal  
[GI] cancers), but that the effect may take some years to emerge.5-13 For example, 20 year 
follow-up of 4 trials of low dose aspirin versus control involving 14,000 patients showed a 
24% (95% CI 4-40%; p=0.02) reduction in the risk of colorectal cancer incidence based on 
about 400 events.6 If this benefit is confirmed in prospective randomized trials, it could have 
important implications for the balance of benefits and risks of aspirin in primary prevention.  
 
ASCEND provides one of the first opportunities to test this hypothesis prospectively in a 
large-scale long-term randomized trial, both during the 7-year treatment phase and during 
prolonged post-trial follow-up. 
 
For the in-trial analysis, the primary cancer endpoint is any GI tract cancer. Little or no 
treatment effect is expected before about 3 years (based on previously published trial data8), 
therefore limiting the statistical power to detect plausible effects of aspirin during the 
scheduled treatment period. For example, with an expected 430 GI tract cancers during the 
treatment period, of which about 250 would occur after 3 years, there would only be 60% 
power at 2p<0.05 to detect a 30% proportional risk reduction. Pre-specified analyses by 
period of follow-up will assess whether effects are increasing with time from randomization. 
However, the main focus of the analyses will be after longer-term post-trial follow-up, when 
there will be much better power to detect plausible differences in cancer incidence between 
the arms due to larger numbers of events. For example, about 5 years after the end of the 
scheduled treatment period, there would be >90% and 76% power respectively to detect 
25% and 20% proportional reductions in the incidence of any GI cancer tract at 2p<0.05 (ie 
preventing 10-12 GI tract cancers per 1000 over 12.5 years including 7.5 years of 
treatment). 

1.3 Major bleeding  
Aspirin is known to increase the risk of major bleeding (both intracranial and extra-cranial), 
with meta-analyses of randomized trials4 suggesting an increase of about half (e.g. RR 1.54 
[1.30-1.82] for any extra-cranial bleed) and with the risk factors for bleeding appearing to be 
similar to the risk factors for vascular events. Based on the current blinded rate of major 
bleeding of 0.5-0.6% per annum in ASCEND, it has 90% power at 2p <0.01 to detect an 
increase in bleeding with aspirin of at least 35% (ie 13 extra bleeds per 1000 patients treated 
for 7.5 years). 
 
Hence, ASCEND should be able to assess reliably the balance of plausible increases in the 
incidence of major bleeds versus plausible reductions in the incidence of occlusive vascular 
events and cancers with the prophylactic use of low-dose aspirin in primary prevention. In 
addition, by using a factorial design, it should be able to provide reliable information about 
the effects of using omega-3FA in primary prevention. 

2.0 Purpose of this Data Analysis Plan 
The purpose of this Data Analysis Plan is to describe the strategy, rationale and statistical 
methods which will guide assessment of the main analyses of efficacy and safety for aspirin 
and for omega-3 FA in the ASCEND trial. The nature of all potential subsidiary analyses and 
the content of subsequent publications cannot be pre-specified, but the general approach to 
exploratory analyses is outlined. Analyses and reports will be prepared by the coordinating 
centre in the Clinical Trial Service Unit, University of Oxford.  
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3.0 Comparisons during the scheduled treatment period  
All comparisons will involve comparing outcomes during the scheduled treatment period (i.e. 
from date of randomization to date of final follow-up regardless of whether the participant 
continues on study treatment or not) among all those participants allocated at randomization 
to receive aspirin (or, respectively, omega-3 FA) daily versus all those allocated to receive 
matching placebo (i.e. “intention-to-treat” analyses). Unless otherwise indicated, analyses 
will be of the first occurrence of the specified outcome. For those events that have been 
subject to adjudication (see Protocol), analyses include all confirmed and unrefuted events. 

3.1 Efficacy assessments 
The primary efficacy assessments will involve intention-to-treat comparisons among all 
randomized participants of allocation to aspirin versus placebo and, separately, of omega-3 
FA versus placebo on the first occurrence of any “serious vascular event” (SVE), defined 
as:  

• non-fatal myocardial infarction; or 
• non-fatal stroke (excluding confirmed intracranial haemorrhage) or TIA; or  
• vascular death excluding confirmed intracranial haemorrhage (defined as 

International Classification of Diseases 10th revision [ICD-10] I00-52 or I63-99, ie, 
excluding subarachnoid haemorrhage [I60], intracerebral haemorrhage [I61], and 
other non-traumatic intracranial haemorrhage [I62]). 

 
Secondary efficacy assessments of aspirin will involve intention-to-treat comparisons during 
the scheduled treatment period among all randomized participants on the first occurrence of: 
 

i. any incident gastrointestinal (GI) tract cancer (i.e. any GI cancer excluding pancreas 
and hepatobiliary), overall and after exclusion of the first three years of follow-up;   

ii. the expanded vascular endpoint of “SVE or revascularisation” (including coronary 
and non-coronary revascularisations). 

 
Secondary assessments of the efficacy of omega-3 fatty acids will involve intention-to-treat 
comparisons during the scheduled treatment period among all randomized participants on 
the first occurrence of the expanded vascular endpoint of “SVE or revascularisation”. 

3.2 Safety assessments 
 
It is expected that aspirin will increase the risk of a range of bleeding outcomes, but there 
are not any pre-specified safety outcomes for omega-3 FA.  
 
The primary safety assessments will involve intention-to-treat comparisons among all 
randomized patients of allocation to aspirin versus placebo on the first occurrence of “any 
major bleed”, defined as: 
 

• any confirmed intracranial haemorrhage (including intracerebral, subarachnoid, 
subdural or any other intracranial haemorrhage); or 

• sight-threatening eye bleeding; or 
• any other serious† bleeding episode. 

 
Secondary safety assessments of aspirin will involve intention-to-treat comparisons during 
the scheduled treatment period among all randomized participants on the first occurrence of: 
  

                                            
† Bleeding which required hospitalisation or transfusion, or is fatal or disabling (Appendix 1) 
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i. haemorrhagic stroke (i.e. intracerebral or subarachnoid haemorrhage), overall and by 
level of disability (fatal; disabling; non-disabling; unknown disability);  

ii. any  major bleed by site: 
a. intracranial haemorrhage and separately its components (intracerebral, sub-

arachnoid, subdural and other haemorrhage); 
b. sight-threatening eye bleed; 
c. serious gastrointestinal (GI) haemorrhage; 
d. other serious bleed (ie any extra-cranial, extra-ocular or non GI  

haemorrhage). 

3.3 Further exploratory assessments 
Further exploratory assessments will be made of other possible beneficial or adverse effects 
of aspirin and of omega-3 FA during the scheduled treatment period. For efficacy, these will 
include total and cause-specific mortality, other vascular outcomes (eg, any coronary heart 
disease, components of SVE and SVE excluding TIA), total and site-specific cancer, and 
microvascular complications and, for omega-3 FA, non-fatal or fatal arrhythmias. For safety, 
these include all bleeding adverse events (including both serious and non-serious events) 
overall and by degree of severity. (See Appendix 1 for details of efficacy and safety 
categories.) 
 
In addition, while it is not anticipated that the proportional effects of aspirin or omega-3 FA 
on particular outcomes will vary depending on particular baseline characteristics, subgroup 
analyses of the expanded endpoint of “SVE or revascularisation”, of GI tract cancer 
incidence and of any major bleed will be done for certain key prognostic variables, including 
sex, age at randomization (<60; ≥60 <70; ≥70 years), duration of diabetes (<9; ≥9 years), 
use of aspirin prior to randomization and vascular risk score (predicted 5-year risk of SVE 
without aspirin or omega-3 FA <5%, ≥5% to <10%, or ≥10% - see Appendix 2 for 
derivation).Total cancer incidence will be explored by time since randomisation (<3; ≥3, 5; 
≥5 years).   
 
Changes in body weight, and comparisons of the prevalence of use of cardiovascular and 
other relevant drugs at the end of the study treatment period, will also be assessed (see 
Appendix 1). Sub-studies (to be described separately) will assess the effects of study 
treatments on retinopathy and cognitive function. 
 

3.4 Analyses of biochemical data 
During the 2-month placebo “run-in” phase, blood and urine samples were collected locally 
in GP surgeries and mailed to the central CTSU laboratory. Samples were obtained from 
around 75% of randomized participants to measure baseline lipids (total and HDL 
cholesterol, and apolipoproteins B and A1), HbA1c and renal function (cystatin C and urinary 
albumin:creatinine ratio).14 In addition, blood pressure was measured at the time of sample 
collection and reported to the ASCEND team. Blood and urine samples were also collected 
during follow-up in a random sample of ASCEND participants (~10%) at median follow up of 
approximately 2.5 years for analysis of the same analytes by treatment allocation. To assess 
the biochemical effect of study treatment allocation urinary 11-dehydro thromboxane B2, as 
a marker of aspirin effectiveness, and red cell omega-3 FA index were assayed in a 
subgroup of patients with both blood and urine samples available during run-in and follow-
up. 

4.0 Comparisons during long-term follow-up  
Analyses are planned for 5 and 10 years after the end of the scheduled treatment period (ie 
including data up to 31.3.2022 and 31.3.2027), and will involve intention-to-treat 
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comparisons among all those previously allocated aspirin compared with those previously 
allocated placebo. 

4.1 Primary long-term assessment 
The primary long-term efficacy assessment of aspirin will involve intention-to-treat 
comparisons among all randomized participants of the original allocation to aspirin versus 
placebo on the first occurrence of any incident gastrointestinal tract cancer.  

4.2 Secondary long-term assessments 
Secondary long-term efficacy assessments of aspirin will involve intention-to-treat 
comparisons among all randomized participants of the original allocation to aspirin versus 
placebo on the first occurrence of: 

i. Any cancer (excluding non-fatal non-melanoma skin cancer); 
ii. Colorectal cancer; 
iii. Death from cancer; 
iv. Incident GI tract cancer by time since randomization: <3; ≥3 <5; ≥5 <10; ≥10 <20; 

≥20 years. 

4.3 Further long-term exploratory assessments 
Further exploratory assessments will be made of the long-term effects of the original 
allocation to aspirin versus placebo on other site-specific cancers (see Appendix 1) and 
colorectal cancer subdivided into proximal and distal colon. In addition, assessment will be 
made of any cancer (excluding non-fatal non-melanoma skin cancer) excluding cancers 
diagnosed within 3 years after randomization; cancer with metastatic spread at the time of 
diagnosis; adenocarcinoma and non-adenocarcinoma solid tumours overall, and by the 
presence of metastatic spread. While it is not anticipated that the proportional effects of the 
long-term effects of aspirin will vary depending on particular baseline characteristics, 
analyses of primary and secondary outcomes will be undertaken by certain key prognostic 
variables described in Section 3.3.  
 
Exploratory assessments will also be made of the long-term effects of the original allocation 
to aspirin or placebo on SVEs, hospitalisation or death from heart failure, and dementia.   

5.0 Details of analyses 

5.1 Methods of analysis 
Pre-specified assessments will involve “intention-to-treat” analyses among all randomized 
patients of allocation to aspirin versus allocation to placebo tablets and, separately, of 
omega-3 fatty acids or placebo (irrespective of compliance). Use of a factorial design instead 
of a simple 2-way design is anticipated to have little or no effect on the statistical sensitivity 
with which the effects of aspirin can be assessed (or vice versa for omega-3 FA).15, 16 The 
assessments of effects of aspirin will, therefore, be made without stratification by omega-3 
FA allocation or other factors (and, similarly, for assessments of effects of omega-3 FA). 
 
All time-to-event analyses will be based on the first relevant unrefuted event: that is, an 
event of a particular type will be included in an analysis provided that it has either been 
confirmed or has not been refuted during the adjudication process. For assessments during 
the scheduled treatment period, events will be censored at the date defined in Appendix 3. 
The “logrank” test16, 17 will be used to calculate average event rate ratios, confidence 
intervals, and two-sided p-values. When event rate ratios are <0.5 or >2, logrank event rate 
ratios will be supplemented by hazard ratios calculated by Cox regression.18, 19 For 
comparisons of the overall proportions of affected individuals, irrespective of time, standard 
Mantel-Haenszel methods for analysis of contingency tables20 and/or standard regression 
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methods, will be used. Comparisons of biochemical measures (transformed if necessary) 
between those allocated active treatment versus those allocated placebo will use standard 
linear regression, adjusted for baseline values when available (i.e. analysis of covariance). 

5.2 Allowance for multiplicity of comparisons 
No allowance will be made for multiple hypothesis testing for the primary assessments for 
the in-trial and long-term follow-up, and results will be considered statistically significant if 
the 2-sided p-value is <0.05. For the secondary and exploratory assessments, allowance in 
their interpretation will be made for multiple hypothesis testing,15, 16 taking into account the 
nature of events (including timing, duration and severity) and evidence from other studies. 
The larger the number of events on which a comparison is based and the more extreme the 
p-value (or, analogously, the further the lower/upper confidence limit for the absolute 
treatment effect is from zero) after allowance has been made for the nature of the particular 
comparison (i.e. primary, secondary, pre-specified or exploratory), the more reliable the 
comparison and, hence, the more definite a finding will be considered. Analyses of fatal 
events will be interpreted in the light of observed effects on relevant non-fatal events. 

5.3 Tests for heterogeneity and trend in effects 
The limited number of vascular events expected in this study makes direct assessment of 
the effects of treatment in some subcategories of patient or of vascular events (e.g. fatal 
versus non-fatal) unreliable. Chance alone may lead to there being no apparent effect in 
several small subgroups in which the effect of treatment really is about the same as is 
observed overall. In such circumstances, “lack of direct evidence of benefit” is not good 
“evidence of lack of benefit”, and clearly significant overall results would provide strong 
indirect evidence of benefit in some small subgroups where the results, considered in 
isolation, are not conventionally significant (or, even, perhaps, slightly adverse).15, 16, 21 
Hence, unless the proportional effect in some specific subcategory is clearly different from 
that observed overall, the effect in that subcategory is likely to be best estimated indirectly by 
applying the proportional effect observed among all patients in the trial to the absolute risk of 
the event observed among control patients in that category.21  
 
Tests for heterogeneity of the proportional effect on particular outcomes in specific 
subgroups will be used (with allowance for multiple comparisons and for other differences 
between the subgroups) to determine whether the effects in those subgroups are clearly 
different from the overall effect.22 If, however, such subgroups can be arranged in some 
meaningful order (e.g. duration of diabetes) then assessment of any trend in the proportional 
effects on outcome will also be made.   

5.4 Imputation of missing data 
For the assessment of the effect of treatment by subgroups, missing data will be handled 
differently depending on the proportion missing. Where there are missing subgroup data 
(e.g. systolic blood pressure) for a substantial proportion of patients, they will be presented 
in a separate “unknown” category. When only a small proportion is missing, they will not 
contribute to the subgroups, but will contribute to the overall result. 

5.5 Study average compliance analyses 
Participants at risk of the event in question are considered compliant if a follow-up form was 
received that indicates the participant took their treatment “every day” or “most days” during 
the time period considered. Participants are 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. 
 
Although analyses will be by intention-to-treat, non-compliance with the allocated treatments 
will tend to underestimate the effect produced by full compliance. The effect of full 
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compliance with aspirin will be estimated based on the observed intention-to-treat effects on 
the primary and secondary outcomes and average in-trial compliance with the randomized 
treatment (determined by participant reports and treatment issue records). For example, if 
study average compliance is 70% in the aspirin-allocated group and 10% of the placebo-
allocated group took active aspirin then the difference in the proportion taking the active 
treatment would be 60%. If the proportional reduction in the primary endpoint estimated from 
intention-to-treat analysis is 10% at 5 years then this suggests that full compliance with the 
treatment would produce a proportional reduction in risk nearer to 17% (i.e. 10 x 100/60).  



2018-07-23 ASCEND DAP_V1.2.docx   10 

6.0 References 
 
1. Aung T, Haynes R, Barton J, Cox J, Murawska A, Murphy K, et al. Cost-effective 
recruitment methods for a large randomised trial in people with diabetes: A Study of 
Cardiovascular Events iN Diabetes (ASCEND). Trials. 2016; 17(1): 286. 

2. Antiplatelet Trialists' Collaboration. Collaborative overview of randomised trials of 
antiplatelet therapy--I: Prevention of death, myocardial infarction, and stroke by prolonged 
antiplatelet therapy in various categories of patients. . BMJ. 1994; 308(6921): 81-106. 

3. Bucher HC, Hengstler P, Schindler C, Meier G. N-3 polyunsaturated fatty acids in 
coronary heart disease: a meta-analysis of randomized controlled trials. The American 
journal of medicine. 2002; 112(4): 298-304. 

4. Antithrombotic Trialists' Collaboration. Aspirin in the primary and secondary 
prevention of vascular disease: collaborative meta-analysis of individual participant data 
from randomised trials. Lancet. 2009; 373(9678): 1849-60. 

5. Flossmann E, Rothwell PM. Effect of aspirin on long-term risk of colorectal cancer: 
consistent evidence from randomised and observational studies. Lancet. 2007; 369(9573): 
1603-13. 

6. Rothwell PM, Wilson M, Elwin CE, Norrving B, Algra A, Warlow CP, et al. Long-term 
effect of aspirin on colorectal cancer incidence and mortality: 20-year follow-up of five 
randomised trials. Lancet. 2010; 376(9754): 1741-50. 

7. Rothwell PM, Fowkes FG, Belch JF, Ogawa H, Warlow CP, Meade TW. Effect of 
daily aspirin on long-term risk of death due to cancer: analysis of individual patient data from 
randomised trials. Lancet. 2011; 377(9759): 31-41. 

8. Rothwell PM, Price JF, Fowkes FG, Zanchetti A, Roncaglioni MC, Tognoni G, et al. 
Short-term effects of daily aspirin on cancer incidence, mortality, and non-vascular death: 
analysis of the time course of risks and benefits in 51 randomised controlled trials. Lancet. 
2012; 379(9826): 1602-12. 

9. Rothwell PM, Wilson M, Price JF, Belch JF, Meade TW, Mehta Z. Effect of daily 
aspirin on risk of cancer metastasis: a study of incident cancers during randomised 
controlled trials. Lancet. 2012; 379(9826): 1591-601. 

10. Algra AM, Rothwell PM. Effects of regular aspirin on long-term cancer incidence and 
metastasis: a systematic comparison of evidence from observational studies versus 
randomised trials. The Lancet Oncology. 2012; 13(5): 518-27. 

11. Jacobs EJ, Newton CC, Gapstur SM, Thun MJ. Daily aspirin use and cancer 
mortality in a large US cohort. Journal of the National Cancer Institute. 2012; 104(16): 1208-
17. 

12. Downer MK, Allard CB, Preston MA, Gaziano JM, Stampfer MJ, Mucci LA, et al. 
Regular Aspirin Use and the Risk of Lethal Prostate Cancer in the Physicians' Health Study. 
European urology. 2017. 

13. Cook NR, Lee IM, Zhang SM, Moorthy MV, Buring JE. Alternate-day, low-dose 
aspirin and cancer risk: long-term observational follow-up of a randomized trial. Annals of 
internal medicine. 2013; 159(2): 77-85. 



2018-07-23 ASCEND DAP_V1.2.docx   11 

14. ASCEND Study Collaborative Group. ASCEND: A Study of Cardiovascular Events iN 
Diabetes: Characteristics of a randomized trial of aspirin and of omega-3 fatty acid 
supplementation in 15,480 people with diabetes. American heart journal. 2017; (submitted). 

15. Peto R, Pike MC, Armitage P, Breslow NE, Cox DR, Howard SV, et al. Design and 
analysis of randomized clinical trials requiring prolonged observation of each patient. I. 
Introduction and design. British journal of cancer. 1976; 34(6): 585-612. 

16. Peto R, Pike MC, Armitage P, Breslow NE, Cox DR, Howard SV, et al. Design and 
analysis of randomized clinical trials requiring prolonged observation of each patient. II. 
analysis and examples. British journal of cancer. 1977; 35(1): 1-39. 

17. Yusuf S, Peto R, Lewis J, Collins R, Sleight P. Beta blockade during and after 
myocardial infarction: an overview of the randomized trials. Prog Cardiovasc Dis. 1985; 
27(5): 335-71. 

18. Cox DR. Regression Models and Life-Tables. Journal of the Royal Statistical Society 
Series B (Methodological). 1972; 34(2): 187-220. 

19. Cox DR. Partial likelihood. Biometrika. 1975; 62(2): 269-76. 

20. Mantel N, Haenszel W. Statistical aspects of the analysis of data from retrospective 
studies of disease. Journal of the National Cancer Institute. 1959; 22(4): 719-48. 

21. Collins R, MacMahon S. Reliable assessment of the effects of treatment on mortality 
and major morbidity, I: clinical trials. Lancet. 2001; 357(9253): 373-80. 

22. Gail M, Simon R. Testing for qualitative interactions between treatment effects and 
patient subsets. Biometrics. 1985; 41(2): 361-72. 

23. Mehran R, Rao SV, Bhatt DL, Gibson CM, Caixeta A, Eikelboom J, et al. 
Standardized bleeding definitions for cardiovascular clinical trials: a consensus report from 
the Bleeding Academic Research Consortium. Circulation. 2011; 123(23): 2736-47. 
 
 

 
  



2018-07-23 ASCEND DAP_V1.2.docx   12 

Appendix 1: Definition of ASCEND event terms 
 
Details of the adjudication procedures used in ASCEND are outlined in the trial Standard 
Operating Procedures but key definitions are re-iterated here. Any categorisation of baseline 
information will be based on that in the publication describing the design and baseline 
characteristics.14  

Myocardial infarction (MI) 
An event is considered to be an MI if there is evidence of cardiac necrosis (consistent 
elevation in cardiac biomarkers or relevant autopsy findings) and there is other evidence of 
an acute MI (including symptoms of ischaemia, recent coronary intervention, death, new 
ECG changes, evidence of a new myocardial defect on cardiac imaging or an acute 
coronary occlusion at angiography) and no other diagnosis is likely. Silent MI is not included.  

Stroke 
Stroke is defined as an acute symptomatic episode of focal or global neurological 
dysfunction caused by brain, spinal or retinal vascular injury as a result of haemorrhage or 
infarction which lasts >24 hours, leads to death or is associated with evidence of an acute 
infarct or haemorrhage on brain imaging corresponding with the clinical syndrome. Strokes 
are further subdivided by aetiology, including confirmed ischaemic, confirmed haemorrhagic 
or uncertain aetiology. 

Adjudication of strokes in ASCEND is based on information provided by the participant’s 
general practitioner, including copies of relevant clinic and discharge letters, therefore 
information about the level of disability following a stroke may be limited. Stroke events are 
considered to be disabling if the participants require assistance from another person to 
perform their activities of daily living and are considered to be non-disabling if no such 
assistance is required. The assessment of disability is based on the latest information 
available at the time of adjudication.  

Transient ischaemic attack (TIA) 
In ASCEND, TIA is defined as a transient episode of neurological dysfunction, lasting less 
than 24 hours, caused by brain, spinal cord, or retinal ischaemia, without clear evidence of 
acute infarction, haemorrhage, trauma or another cause. 

Coronary and non-coronary revascularisation 
Coronary revascularisation includes coronary angioplasty or coronary artery bypass grafting. 
Non coronary revascularisation includes peripheral angioplasty, atherectomy, thrombectomy, 
embolectomy, catheter directed thrombolysis, arterial bypass surgery and aneurysm repair 
(surgical or endovascular). Arterial embolization (e.g. cranial aneurysm coiling or 
embolization procedures to treat haemorrhage), amputation procedures and procedures on 
the venous or pulmonary systems are not included.  

Cancer 
Cancer events are considered incident if that participant is not known to have cancer at that 
site prior to randomization, or if the cancer was fatal. Site-specific cancer incidence 
(excluding non-fatal non-melanoma skin cancer) includes: gastrointestinal (i.e. oropharynx, 
oesophagus, stomach, pancreas, hepatobiliary, ileal and colorectal); respiratory (lung and 
larynx); genitourinary (GU, i.e. renal, bladder, prostate, gynaecological and other GU); 
haematological (leukaemia and lymphoma); breast; melanoma skin cancer; other; and 
unspecified. GI tract cancer is defined as any GI excluding pancreas and hepatobiliary.  
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Drugs 
Cardiovascular and other drugs will be grouped into categories as defined in the baseline 
paper.14  

Fatal outcomes 
All deaths are adjudicated to ascertain the underlying cause of death by a review of the 
death certificate and any information about events preceding the death. If, following 
adjudication, a preceding event is considered to be the underlying cause of the subsequent 
death, the event is classified as fatal. Deaths will be grouped by underlying cause into: 
vascular (coronary, stroke, other); non-vascular (cancer, respiratory, other medical, 
external); and unknown. 

Bleeding severity 
Bleeding events in ASCEND are recorded by the anatomic site at which the bleeding 
occurred and extra-ocular bleeding is further subdivided by severity using a classification 
based on the Bleeding Academic Research Consortium (BARC) classification (table 1).23  

Bleeding events are considered to be “serious” if they required hospitalisation or transfusion, 
or are fatal or disabling (ie ≥4 see below).  

Sight-threatening bleeds include clinically significant bleeding in the eye which results in 
unresolved visual loss and/or requires an urgent intervention such as laser 
photocoagulation, vitreoretinal surgery or intraocular injections. Visual loss will be 
considered permanent if it is not known to have resolved using the latest information 
available at the time of adjudication.   
 
Table 1: ASCEND classification of bleeding by severity 

Severity 
(ASCEND 
category code) 

Criteria for each category (based on a modified version of the BARC 
bleeding definition)23 

1 (M) 
Least serious 

Minimal bleeding that was not actionable and does not cause the 
participant to seek unscheduled treatment or investigation (participant did 
not see a doctor for the bleeding event).  

2 (N) Bleeding where participant seeks medical advice, but no action was taken, 
or where it is not possible to determine if any action was taken.  

3 (T) Any overt, actionable sign of haemorrhage (e.g. more bleeding than would 
be expected for a clinical circumstance) where the patient was not admitted 
to hospital for the bleed and did not meet the criteria for suffixes H, S, L or 
F, but where the bleeding did meet at least one of the following criteria: 

- requiring medical or surgical intervention by a healthcare professional,  

- leading to an increased level of care,  

- prompting further evaluation or investigation beyond the initial 
consultation 

4 (H) Any overt, actionable sign of haemorrhage (e.g. more bleeding than would 
be expected for a clinical circumstance) where the patient was admitted to 
hospital for the bleed, or where the bleeding led to a prolongation of an 
existing hospital stay, but did not meet the criteria for suffixes S, L or F. 
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5 (S) - Overt bleeding plus haemoglobin drop* of 3-5 g/dL 

- Any transfusion with overt bleeding 

6 (L) - Overt bleeding plus haemoglobin drop† >5 g/dL  

- Bleeding that required surgical intervention for control (excluding minor 
surgery). †   

- Bleeding that led to the participant being admitted to a high 
dependency area, or required treatment with vasoactive agents, to 
manage the bleeding event or sequela. 

7 (F) 
Most serious 

Fatal bleeding‡ (bleeding that definitely or probably led to death).  

 
  

                                            
* Provided the haemoglobin drop is related to the bleed.  
†Within the BARC definition minor surgery includes dental surgery, nasal surgery, skin surgery and 
haemorrhoid surgery.  
‡ Within the BARC definition fatal bleeding is defined as “bleeding that directly causes death with no 
other explainable cause.” 
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Appendix 2: Derivation of vascular risk score 
 
Poisson regression predicted risk of SVE in ASCEND will be based on age (continuous and 
10-year groups), sex, smoking (never/ex; current), baseline SBP (grouped <140; ≥140, 
<160; ≥160 mmHg; unknown), BMI (grouped <30; ≥30, <35; ≥35 kg per m2), duration of 
diabetes (per calendar year), HbA1c measured using the International Federation of Clinical 
Chemistry [IFCC] method (per mmol/mol at baseline), adjusting for randomized treatment 
allocation (when unblind). 
 
Participants will be categorised by predicted 5 year risk of SVE without aspirin or omega-3 
as low (<5%), moderate (≥5%, <10%) or high (≥10%).  
 
For variables with missing values (except SBP which has a separate category for missing 
SBP) the median value will be imputed prior to creating the risk score. HbA1c will also 
include a missing/available indicator variable.  
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Appendix 3: Censoring rules for analysis of events during the scheduled 
treatment period 

 
 
 

All randomized 
participants

n=15,480

Consent 
withdrawn

Most recent FU 
prior to consent 

withdrawn
Yes

FU completed 
1st Jan 17 to 
31st July 17 *

No

Date latest FU 
form completed

No

Death before 
1st Jan 17 Date of deathYes

FU completed 
after 31st July 17 * 31st July 17

HES cut-off date 
31st March 17

Date to be used for 
censoring

Death before 
31st March 17 Date of deathYes

Yes

No

No

  No

Detailed specification of these censoring rules  is contained within the ASCEND analysis specification 
documents

* by GP or participant

FU; Follow-up: HES; Hospital Episode Statistics

Detailed specification of these censoring rules  is contained within the ASCEND analysis specification 
documents

* by GP or participant

FU; Follow-up: HES; Hospital Episode Statistics

Yes
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