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ABSTRACT 

Introduction. Sepsis is a leading global cause of morbidity and mortality, and is more 

common at the extremes of age. Moreover, the cost of in-hospital care for elderly patients 

with sepsis is significant. There are indications from experimental and observational studies 

that aspirin may reduce inflammation associated with infection. This paper describes the 

rationale and design of the AspiriN To Inhibit SEPSIS (ANTISEPSIS) trial, a sub-study of ASPirin 

in Reducing Events in the Elderly (ASPREE). ANTISEPSIS primarily aims to determine whether 

low-dose aspirin reduces sepsis-related deaths in older people. Additionally it will assess 

whether low-dose aspirin reduces sepsis-related hospitalisations and sepsis-related ICU 

admissions. 

Methods and analysis: ASPREE is a double-blinded, randomised, placebo-controlled primary 

prevention trial that will determine whether daily low-dose aspirin extends disability-free 

longevity in 19,000 healthy older people recruited in Australia and the US. The ANTISEPSIS 

sub-study involves additional ASPREE trial data collection to assess the impact of daily low-

dose aspirin on sepsis-related events in the 16,703 ASPREE participants aged 70 years and 

over, recruited in Australia. The intervention is a daily 100 mg dose of enteric-coated aspirin 

versus matching placebo, with 1:1 randomisation. The primary outcome for the ANTISEPSIS 

sub-study is the incidence of sepsis-related death in eligible patients. The incidence of 

sepsis-related hospital and ICU admissions are secondary outcomes. ANTISEPSIS is to be 

conducted between 2012 and 2018. 

Discussion: This sub-study will determine whether aspirin, an inexpensive and accessible 

therapy, safely reduces sepsis-related deaths and hospitalisations in older Australians. If 

shown to be the case this would have profound effects on the health of older Australians. 

Trial Registration: ANTISEPSIS Australian New Zealand Clinical Trials Registry identifier: 
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ACTRN12613000349741. 

 

Strengths and limitations of this study 

This trial uses the unequivocal measure of death due to sepsis as its primary endpoint. 

This large scale, primary prevention, trial will be adequately powered to test the study 

hypothesis. 

There is, however, no opportunity to examine the biological basis for any demonstrated 

effect, as real-time samples are not available at the time of sepsis episodes.   
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INTRODUCTION 

Joseph Lister pioneered a crucial aspect of modern health practice when he first used 

carbolic acid solution to prevent severe infection in a contaminated wound. Antisepsis is 

used in all aspects of health care and daily life to protect us from pathogenic 

microorganisms. With the AspiriN To Inhibit SEPSIS (ANTISEPSIS) trial, we aim to confirm 

whether a simple and cheap health intervention can protect against manifestations of 

severe infection by modulating the human host response to infection, regardless of the 

specific causative microbe.   

Sepsis is a lethal condition that kills one person a minute globally. Lower respiratory tract 

infections alone, caused 5.5% of all deaths in 2012, making them the third most common 

cause of death.[1] More specifically, in relation to our study, lower respiratory tract 

infections are the cause of an extremely high number of sepsis deaths in the elderly in the 

developed world.[2]  

Septic shock has hospital mortality in excess of 40%.[3] Incremental reduction in sepsis 

mortality has been achieved in high-income countries through early recognition and 

optimisation of immediate treatment delivered in well-resourced hospitals.[4] However, this 

reduction mainly parallels general improvements in mortality of patients admitted to ICU.  

 

Sepsis therapy research is bedevilled with failed attempts at proving efficacy of specific 

treatments.[5] Adjuvant treatments for sepsis that have been developed and trialled at 

major cost have failed to deliver significant reduction in mortality. There is no effective 

sepsis prevention strategy aimed at modulating the deleterious host inflammatory response 

to severe infection. 
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Aspirin is one of the most widely used drugs in the world today, shaping the face of modern 

health with its potent preventive activity against atherothrombotic vascular disease.[6] Low-

doses of aspirin of <150mg/day are sufficient for the anti-platelet effect required for stroke 

and cardio-protection. These low-doses of aspirin are now also being recognised as 

mediating anti-inflammatory effects, and therefore, may be effective in preventing severe 

manifestations of sepsis.[7] 

The cause of death in elderly patients with sepsis is usually multifactorial. Crucially though, 

sepsis constitutes a triggering and contributory factor for mortality. In this regard, 

considering multiple causes of death gives a more appropriate assessment of contributing 

factors to death in the elderly rather than the assessment of a single cause of death. Adding 

a simple preventive therapy with overlapping effects in reduction of cardiovascular and 

sepsis risks would be of major benefit to the health of Australia’s ageing population by 

reducing health costs. Aspirin has the potential to fulfil that role. 

Examination of the biological bases of aspirin in limiting the deleterious effects of the septic 

inflammatory cascade is illuminating. Aspirin has effects on at least three sepsis / 

inflammation pathways. 

Tumour necrosis factor (TNF) and interleukin-6 are canonical pro-inflammatory cytokines. In 

sepsis, immune cell receptors recognise pathogen associated molecular patterns mediating 

intracellular signalling events that result in nuclear factor kappa – beta (NFkappaB) 

activation. This then results in transcription of TNF. NFkappaB activation is inhibited by 

aspirin and other non-steroidal anti-inflammatory drugs (NSAID’s). This is mediated by 

inhibition of Ikk-B.[8] The concentration of NSAID’s required for this inhibition has been 

measured to be lower than aspirin.[9] The low range of aspirin for this effect has not been 

defined.   
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Lipid mediators of sepsis have recently been described.[10] A number of these molecules act 

not only as anti-inflammatories but also to restore homeostasis.[11 12] In sepsis they reduce 

established inflammation by mechanisms including restoration of polymorphonuclear 

apoptosis which limits continued production of pro inflammatory cytokines in tissues and 

increase of nitric oxide synthesis.[13] Low-doses of aspirin have been shown to increase 

lipoxins (aspirin triggered lipoxin (ATL)) and resolvins in vitro [11 12] and in human trials.[14] 

Furthermore, ATL mediated, salutary effects have been shown in animal and human disease 

models of sepsis and inflammation. Animal models demonstrate that aspirin given both 

before and after onset of sepsis reduce mortality.[15] Low-dose aspirin increases nitric oxide 

production as seen in experimental animals.[16] Additionally, in a human model, ATL 

accounts for prevention of skin blister via reduced neutrophil and macrophage 

accumulation.[17] Crucially, these beneficial effects are unique to aspirin among the NSAIDs 

as it alone increases ATL.   

Platelets become activated in sepsis due to interaction with invading bacteria via three 

broad mechanisms. These constitute; (i) binding of bacteria to plasma proteins which are 

ligands for platelet receptors, (ii) direct bacterial binding to platelet receptors and (iii) 

secretion of aspirin binding bacterial products such as toxins.[18] Aspirin reduces activation 

of platelets by inhibition of cyclooxygenase I.[19] 

Bleeding risks in patients taking regular aspirin are clearly defined. Among women taking 

between 700 and 1625 mg aspirin per week the increased risk of all gastrointestinal 

haemorrhage was 1.27 (95% confidence interval 1.05-1.55).[20 21] This must be balanced 

against potential benefits of low-dose aspirin therapy, including for sepsis prevention. 
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Numerous observational studies have investigated the influence of long-term aspirin use 

prior to onset of sepsis.[22-34] A number of these propensity-matched studies show that 

long-term aspirin use is associated with reduced mortality.[22-28 30-32]  

These observational data along with the effect of low-dose aspirin on inflammatory 

pathways provide a compelling background for investigation of possible reduction in sepsis 

deaths in ANTISEPSIS. 
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STUDY METHODS 

ANTISEPSIS is a sub-study of the ASPirin in Reducing Events in the Elderly study (ASPREE). 

ASPREE is an Australian/US randomised, double blind, placebo controlled, primary 

prevention trial of low-dose aspirin in the elderly. ASPREE will measure the effect of low-

dose aspirin on numerous outcomes: all-cause mortality, incident dementia, persistent 

physical disability, cardiovascular and major haemorrhagic events, and cancer incidence. 

ANTISEPSIS is embedded in the study design of the ASPREE principal study. Monitoring and 

event reporting for ANTISEPSIS is conducted with NHMRC funding of staff within the ASPREE 

data and document collection team. ANTISEPSIS is being conducted between 2012 and 2018. 

 

HYPOTHESIS AND AIMS 

We hypothesise that severe outcomes relating to sepsis in the elderly may be prevented by 

daily low-dose aspirin. We will conduct the ANTISEPSIS trial utilising the infrastructure of the 

ASPREE randomised controlled trial (RCT). We will extend sepsis event data collection in 

ASPREE participants to assess our primary endpoint: 

• Reduction of deaths contributed to by sepsis in participants receiving aspirin versus 

placebo. 

We will also conduct an analysis of two secondary endpoints: 

• Reduction of severe infection episodes requiring hospital admissions  

• Reduction of ICU admissions among patients hospitalised for severe sepsis  
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ANTISEPSIS STUDY DESIGN 

Detailed methods for the ASPREE ‘principal’ study are described in the ASPREE protocol 

available on the aspree.org website - http://www.aspree.org/AUS/aspree-content/aspree-

study- details/aspree-materials.aspx/ and in the ASPREE methods paper.[35] 

Only the Australian ASPREE participants are included in the ANTISEPSIS study. This stems 

from the adequacy of the Australian ASPREE sample size for the ANTISEPSIS endpoints. 

Furthermore, the absence of detailed ICU data on participants from the United States of 

America means there would be insufficient data to adjudicate all sepsis endpoints. 

The design of the ANTISEPSIS trial mirrors that of the principal ASPREE study. ANTISEPSIS is 

also a trial of 100 mg enteric-coated aspirin taken daily versus matching placebo. ASPREE 

trial participants were recruited through their primary care general practices. Randomisation 

of Australian participants was stratified for general practice and for age (70-79 or ≥ 80 

years).  

ANTISEPSIS recruits from ASPREE participants and hence the exclusion/inclusion criteria for 

the ASPREE study apply. The participants in the ASPREE principal trial were required to be 

free of previous cardiovascular disease or stroke, have preserved intellectual function and 

have no known illness that would preclude their follow up participation within the next 3 to 

5 years. Apart from this they are broadly representative of the healthy elderly population.  

The details on: study medication and supplies, screening visit and run-in placebo for the 

ASPREE trial, randomization visit, scheduled visits and measurements are as per the ASPREE 

protocol.[35]  
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ANTISEPSIS ENDPOINT DETERMINATION 

Demographic data describing age, sex, body habitus, comorbidities, smoking history, alcohol 

intake and concomitant medications at ASPREE entry are available from the ASPREE study.  

Data related to the three endpoints of the ANTISEPSIS trial are available from General 

Practitioner (GP) clinics, hospital documentation and death certificates. Additional 

demographic, severity of illness and outcome data on patients admitted to Intensive Care 

Units (ICUs), will be obtained by merging ASPREE data with information from the Australian 

and New Zealand Intensive Care Society (ANZICS) Adult Patient Database (APD), one of four 

clinical quality registries run by the ANZICS Centre for Outcome and Resource Evaluation 

(CORE). 

 

As ASPREE data only provides ICD-10 hospital primary admission codes, ANTISEPSIS will 

examine all hospital discharge summaries and death certificates from ASPREE participants 

identified as having a possible sepsis endpoint to ensure complete capture of sepsis 

episodes. The search for hospitalisation data relies on a number of source materials. The 

ASPREE operational process captures all hospitalisations although some hospital discharge 

summaries may be blank. In that instance GP records will be examined for information 

regarding the reason for hospitalisation. ASPREE participants also report admission(s) on 

yearly review and ASPREE operational processes also identify participant deaths. Death 

Certificates are retrieved for ASPREE patients who die outside of an acute hospital 

admission. Missing data on hospitalisation admission / discharge diagnoses are flagged for 

priority retrieval by ASPREE monitors / study personnel at GP visits.  

ANTISEPSIS study research staff extract information relating to: 

• Nature of sepsis episode, diagnosis, infecting organism (if available).  
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• Sepsis severity; ICU admission, disease severity at ICU admission (Acute Physiology 

Chronic Health Evaluation [APACHE] II score), prognostic score (APACHE risk of death 

[APACHE II score with adjustment for site of infection]) 

• Sepsis episode outcome; survival or death. 

• Time of sepsis episode from ASPREE study medication commencement for survival 

analysis. 

Data extracted from the ANZICS APD includes: 

• Sepsis severity and criteria, ICU length of stay, disease severity at ICU admission 

(APACHE II and III scores), predicted risk of death (derived from the APACHE III 

scoring system and using the “ANZ Risk of Death” model), ICU and hospital 

outcomes. 

An electronic case report form has been designed for input of ANTISEPSIS Study endpoint 

data into the ASPREE web-based data acquisition system.  

 

ANTISEPSIS CASE DEFINITIONS 

SEPSIS DEFINITION 

Sepsis is defined as the presence of the systemic inflammatory response syndrome (SIRS; the 

presence of two or more of: Temperature < 36° C or > 38° C, Heart Rate > 90 beats per 

minute, Respiratory Rate > 20 breaths/min or PaCO2 < 32 mmHg, and White Blood Cell 

Count > 12,000 or < 4,000 cells/mm3 or > 10% bands) [36] plus documented infection as 

described below. The use of SIRS criteria for definition of sepsis relates to the timing of 

ANTISEPSIS protocol development and study commencement. This predated the 

development of the Third International Consensus Definitions for Sepsis and Septic Shock 

(Sepsis-3).[3] 
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INFECTION SITE DEFINITIONS  

Primary blood stream infection is defined as recognised pathogen (defined as a 

microorganism not usually regarded as a common skin contaminant) cultured from one or 

more blood cultures, or a common skin contaminant cultured from two or more blood 

cultures drawn on separate occasions and the organism cultured from blood is not related to 

an infection at another site, including intravascular-access devices.[37] 

Pneumonia is defined as chest radiograph within 24 hours of hospital admission 

demonstrating features consistent with acute pneumonia; and at least 2 symptoms 

consistent with pneumonia (e.g., fever or hypothermia, rigors, sweats, new cough [with or 

without sputum], chest discomfort, or new-onset of dyspnoea).[38]  

Hospital acquired pneumonia is defined as pneumonia that occurs 48 hours or more after 

admission, which was not incubating at the time of admission.[39]  

Meningitis is defined as increased white cells, elevated protein, and decreased glucose in 

CSF (per reporting laboratory’s reference range), or, organisms seen on Gram stain of CSF, or 

organisms identified from blood by a culture or non-culture based microbiologic testing 

method which is performed for purposes of clinical diagnosis or treatment.[40] 

Urinary tract infection [UTI] is defined as, at least one of; fever > 38
o
C, suprapubic 

tenderness, costovertebral angle pain or tenderness, urinary frequency, urinary urgency or 

dysuria and urine culture with no more than two species of organisms at least one of which 

is a bacterium of ≥ 10
5
 colony forming units/ml.[41] UTI is either non-catheter associated or, 

where a urinary catheter has bee in situ for at least two days, catheter associated. 
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Skin and Soft Tissue Infection 

a) Cellulitis is defined as any spreading infection involving the dermis and subcutaneous 

tissues.[42] 

b) Abscess is defined as any collection of pus within the dermis or subcutaneous tissues. [42] 

c) Necrotising soft tissue infections is defined as a necrotizing infection involving any of the 

soft tissue layers, including the dermis, subcutaneous tissue, superficial or deep fascia, and 

muscle.[42] 

Peritonitis is defined as a clinically compatible illness with abdominal pain and guarding 

associated with documented evidence of perforation (free air in the abdomen on 

radiographic studies or surgical confirmation of peritoneal inflammation following luminal 

perforation).[37]  

Bone and joint infection is defined as the presence of organisms grown from bone or joint 

tissues by microbiologic culture in a patient with bony pain, tenderness or drainage.[40] 

Infective endocarditis is diagnosed according to modified Dukes Criteria.[43] 

Gastroenteritis is defined as the acute onset of diarrhoea (liquid stools for > 12 hours) and 

no likely non-infectious cause with an enteric pathogen identified from stool or rectal swab 

by a culture or non-culture based microbiologic method.[40] 

The approval by the Monash University Human Research Ethics Committee for ANTISEPSIS 

includes authorisation to contact local pathology services to extract individual patient 

pathology results to confirm the presence of sepsis. 
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ENDPOINT DEFINITIONS 

 The primary endpoint, death due to sepsis, is defined as death of an ASPREE participant 

who had been either admitted to hospital for an infection episode or where such an episode 

of infection develops in hospital and in either case, the infection episode contributes to 

death (as determined by hospital records and/or death certificate). If ASPREE participants 

die out of hospital, the death certificate will be used to determine whether sepsis was a 

contributory cause of death.  

Secondary study endpoints are defined as i) non-fatal sepsis during hospital admission of an 

ASPREE participant due to an infection episode defined as above, ii) non-fatal sepsis / septic 

shock during ICU admission of an ASPREE participant due to an infection episode defined as 

above. 

 

ENDPOINT ADJUDICATION 

 An endpoint adjudication committee consisting of ANTISEPSIS investigators who are 

Infectious Diseases and ICU staff specialist physicians decides outcomes. The adjudication 

process is web-based and all those involved are blinded to group allocation. Two ANTISEPSIS 

adjudicators review each event independently. Where there is agreement this is the 

outcome of the event. Discordant results go to a third reviewer for the final adjudication.  

 

TRIAL SAFE CONDUCT - DATA SAFETY MONITORING BOARD 

The safety routine for ANTISEPSIS is as established for ASPREE. All serious adverse events 

and adverse events are registered with the ASPREE trial according to the established 

protocol and then presented to an independent Data Safety and Monitoring Board (DSMB; 

established by the National Institute on Aging), and to Human Research Ethics Committees. 
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The DSMB oversees the ASPREE study to monitor quality control of the data, progress of 

recruitment and safety aspects of the ASPREE trial. 

SAMPLE SIZE AND STUDY POWER  

 

At the time that ANTISEPSIS was designed, available observational data showed a relative 

effect size on sepsis mortality in ICU patients taking long-term aspirin prior to ICU admission, 

in the order of 40 to 80%.[22  25] These data are from two studies with fundamentally 

different design. One was an observational study of Australian ICU patients, which showed 

that patients taking aspirin prior to hospitalisation with SIRS who were continued on aspirin 

had an odds ratio of 0.6 for in-hospital mortality compared with those not treated with 

aspirin. The hazard ratio calculated from this study for mortality in SIRS patients treated with 

aspirin was 0.63. The group of patients with proven sepsis had an odds ratio of 0.52 for 

mortality.[22] The other single centre, German study of aspirin in ICU patients showed 

reduced mortality (OR 0.19) in patients with an unrestricted range of admission 

diagnoses.[25] 

Using a hazard ratio of 0.63 to examine the sample size required to power our ANTISEPSIS 

study for the outcome of sepsis-related mortality is a conservative approach given the lower 

odds ratios available from the German study and Australian patients with proven sepsis. 

However, we reasoned that the SIRS odds ratio was the most reliable representation of the 

likely magnitude of aspirin effects on the inflammatory pathways common to SIRS and sepsis 

given that this figure is based on a large cohort (n=5525) of first SIRS episodes. 

The ASPREE study rate of death was estimated to be 17.6 per 1000 participant years. 

Approximately 4.75 years average follow-up time per participant will be available in an 

analysis of time to death. We assumed that 20% of the deaths in ASPREE participants would 

be contributed to by sepsis (as is supported by Australian data [30]). This provides an event 
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rate for the primary endpoint of ANTISEPSIS of 3.5 per 1000 participant years. Anticipating 

half of 16,000 Australian ASPREE participants to be randomised to placebo and an event rate 

of 3.5 per 1000 participant year, we expect 133 primary endpoint events in the placebo 

group. With this number of sepsis-related deaths, we would have 80% power to detect a 

hazard ratio of 0.69 for aspirin versus placebo groups. If only 15% of ASPREE deaths are 

contributed to by sepsis, we would instead expect 100 primary end point events in the 

control group and still have 80% power to detect a hazard ratio of 0.65. In either of these 

scenarios, the ANTISEPSIS study is powered to detect an effect less than the hazard ratio of 

0.63 measured previously.[26] The two secondary endpoints, admission to hospital for 

sepsis and admission to ICU for sepsis are more common than death due to sepsis,[3, 4] so 

they will be powered to detect smaller effects than outlined above for the primary endpoint. 

 

DATA ANALYSIS  

We will analyse our primary and two secondary end-points without Bonferroni correction 

using univariate survival analysis methods; the log-rank test and Cox proportional hazards 

regression. The proportional hazards assumption will be tested as part of the analysis. In 

subsequent analysis we will adjust for the following variables known to influence mortality 

due to sepsis; diabetes, age at recruitment, malignancy, alcohol intake and smoking or 

chronic lung disease.  

The main analyses will all compare randomised groups, i.e. be intention to treat. A per 

protocol analysis will also be performed.  

ANTISEPSIS trial results will be reported according to the CONSORT statement.[44] 

 

ETHICAL CONDUCT OF THE TRIAL  
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This study will be conducted in accordance with the ICH GCP Note for Guidance on Good 

Clinical Practice (CPMP/ICH/135/95) annotated with TGA comments and NH&MRC National 

Statement on Ethical Conduct in Human Research 2007 protocols, and in keeping with local 

regulations.  

Monash University Human Research Ethics Committee approved the ANTISEPSIS study 

(CF13/466 – 2013000204, 9 April 2013).  

 

INFORMED CONSENT 

The need for individual informed consent for inclusion of ASPREE participants in ANTISEPSIS 

has been waived by the Monash University Human Research Ethics Committee in its 

approval of the ANTISEPSIS study. The ANTISEPSIS study conforms to the conditions set out 

in CHAPTER 2.3: QUALIFYING OR WAIVING CONDITIONS FOR CONSENT in the National 

Statement on Ethical Conduct in Human Research 2007. 

 

TRIAL REGISTRATION 

ANTISEPSIS is registered with the Australian New Zealand Clinical Trials Registry 

ACTRN12613000349741. The ASPREE study is registered with the International Standard 

Randomised Controlled Trials Register, ASPirin in Reducing Events in the Elderly, 

ISRCTN83772183 and clinicaltrials.gov NCT01038583.  

 

STUDY FUNDING 

The ANTISEPSIS Study is funded by The National Health & Medical Research Council project 

grant #1041986 (2013-2017).  
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DISCUSSION 

Primary prevention with aspirin appears to reduce all-cause mortality. A meta analysis of 

100,000 aspirin primary prevention trial patient outcomes showed that this reduced all 

cause mortality (OR, 0.94; 95% CI, 0.88-1.00) and that this reduction was due neither to 

reduced cardiovascular or cancer deaths.[21] However, deaths due to cancer do appear to 

be reduced in a meta-analysis of long term follow up of 25,570 participants from primary 

and secondary prevention aspirin trials. Here the reduction of cancer deaths with aspirin 

therapy increased with duration of treatment.[45] This finding can therefore be viewed as 

being separate from the non-cancer reduction of all cause mortality from primary 

prevention studies. No analysis of non-cardiovascular or non-cancer mortality has been 

undertaken on data from primary or secondary aspirin prevention studies. It may be that the 

one of the previously unmeasured pathways by which aspirin reduces all-cause mortality is 

via a reduction in sepsis deaths when aspirin is used for primary prevention.  We will test 

this hypothesis in the ANTISEPSIS trial.  

Recruitment to ASPREE was completed in December 2014 with a final number of 16,703 

participants in Australia. The collection of information on endpoints will conclude at the end 

of 2017 and the unblinding of the principal ASPREE trial, and therefore ANTISEPSIS, is 

expected in mid-2018. If aspirin is shown to be effective in reducing the impact of severe 

sepsis, it will be the first time that such an outcome has been demonstrated.  
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Title and abstract 

 1a Identification as a randomised trial in the title 1 

1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts) 3 

Introduction 

Background and 

objectives 

2a Scientific background and explanation of rationale 5 

2b Specific objectives or hypotheses 9 

Methods 

Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio 10 
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Participants 4a Eligibility criteria for participants 10 
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8b Type of randomisation; details of any restriction (such as blocking and block size) 10 

 Allocation 

concealment 

mechanism 

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 

describing any steps taken to conceal the sequence until interventions were assigned 

10 

 

10 

 Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 

interventions 

 

 

10 

Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those 

assessing outcomes) and how 

N/A 

11b If relevant, description of the similarity of interventions  

Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes 17 

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses N/A 

Results 

Participant flow (a 

diagram is strongly 

recommended) 

13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and 

were analysed for the primary outcome 

P 3 8350 

13b For each group, losses and exclusions after randomisation, together with reasons 10 

Recruitment 14a Dates defining the periods of recruitment and follow-up 3 

14b Why the trial ended or was stopped N/a 

Baseline data 15 A table showing baseline demographic and clinical characteristics for each group N/A 

Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis was 

by original assigned groups 

N/A 

Outcomes and 

estimation 
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precision (such as 95% confidence interval) 
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Page 29 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 9, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2016-013636 on 20 January 2017. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

CONSORT 2010 checklist  Page 3 

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing 

pre-specified from exploratory 
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Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) N/A 

Discussion 

Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses 4 

Generalisability 21 Generalisability (external validity, applicability) of the trial findings N/A 

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence N/A 

Other information  

Registration 23 Registration number and name of trial registry 3 

Protocol 24 Where the full trial protocol can be accessed, if available N/A 

Funding 25 Sources of funding and other support (such as supply of drugs), role of funders 20 

 

NB: N/A Not applicable as this is a protocol paper. 
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World Health Organization Trial Registration Data Set 

Primary Registry and Trial Identifying Number 

ANTISEPSIS is registered with the Australian New Zealand Clinical Trials Registry 

ACTRN12613000349741.  

Date of Registration in Primary Registry 

02/04/2013 

Secondary Identifying Numbers 

The ASPREE study is registered with the International Standard Randomised Controlled Trials 

Register, ASPirin in Reducing Events in the Elderly, ISRCTN83772183 and clinicaltrials.gov 

NCT01038583. 

Source(s) of Monetary or Material Support 

The ANTISEPSIS Study is funded by The National Health & Medical Research Council project 

grant #1041986 (2013-2017).  

Primary Sponsor 

Monash University, Clayton, Victoria, 3800, Australia 

Secondary Sponsor(s) 

Not applicable 

Contact for Public and Scientific Queries 

Damon Eisen 

Townsville Hospital and Health Service 

100 Angus Smith Drive, Douglas QLD 4814 AUSTRALIA 

Telephone: +61 7 4433 2459 
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Fax: +61 7 4433 1271  

Email. damon.eisen@health.qld.gov.au 

Public Title 

Aspirin to prevent death associated with sepsis 

Scientific Title 

AspiriN To Inhibit SEPSIS (ANTISEPSIS) PROTOCOL – AN ASPREE SUBSTUDY 

Countries of Recruitment 

Australia, USA 

Health Condition(s) or Problem(s) Studied 

Healthy human volunteer cohort. Prevention of death due to sepsis (evidence of infection 

plus the systemic inflammatory response syndrome). 

Intervention(s) 

Daily aspirin 100mg versus matching placebo. 

Key Inclusion and Exclusion Criteria 

 Inclusion criteria; 

• 70 years of age or older 

• free of previous cardiovascular disease or stroke 

• preserved intellectual function  

  Exclusion criteria; 

• known illness that would preclude participation for three to five years.  

Study Type 

Primary prevention, double blind, randomised, placebo controlled trial.  

The randomization list was generated by an independent statistician ensuring that the 

randomization code remained inaccessible to all study staff and senior investigators. The 
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randomization list was generated using the STATA ‘ralloc’ procedure with randomization 

stratified for age (<80 yrs. and >80 yrs.). Following the completion of the randomization 

process by the research assistant / nurse, a study medication number will be provided. All 

staff remain blinded to treatment allocation through the randomization procedure.  

Study documents are only marked with a unique, participant trial identity code. Study 

documents had patient details blanked out for endpoint adjudication by the trial’s 

investigators. 

Date of First Enrollment 

10/01/2011 

Target Sample Size 

16,500 

Recruitment Status 

Recruiting. 

 Primary Outcome(s) 

Sepsis is defined as proven infection plus at least two of the four Systemic Inflammatory 

Response Syndrome criteria. (Temperature < 36° C or > 38° C, Heart Rate > 90 beats per 

minute, Respiratory Rate > 20 breaths/min or PaCO2 < 32 mmHg, and White Blood Cell 

Count > 12,000 or < 4,000 cells/mm3 or > 10% bands).  

The primary endpoint, death due to sepsis, is defined as death of an ANTISEPSIS participant 

who had been either admitted to hospital for an infection episode or where such an episode 

of infection develops in hospital and in either case, the infection episode contributes to 

death (as determined by hospital records and/or death certificate). If ANTISEPSIS 

participants die out of hospital, the death certificate will be used to determine whether 
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sepsis was a contributory cause of death. This primary outcome will be measured during the 

ANTISEPSIS trial. 

Key Secondary Outcomes 

1. Non-fatal sepsis during hospital admission of an ANTISEPSIS participant due to an infection 

episode that had either led to admission to hospital or where such an episode of infection 

develops in hospital.  

2. Non-fatal sepsis / septic shock during ICU admission of an ANTISEPSIS participant due to an 

infection episode that had either led to admission to hospital or where such an episode of 

infection develops in hospital. 
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ABSTRACT 

Introduction. Sepsis is a leading global cause of morbidity and mortality, and is more 

common at the extremes of age. Moreover, the cost of in-hospital care for elderly patients 

with sepsis is significant. There are indications from experimental and observational studies 

that aspirin may reduce inflammation associated with infection. This paper describes the 

rationale and design of the AspiriN To Inhibit SEPSIS (ANTISEPSIS) trial, a sub-study of ASPirin 

in Reducing Events in the Elderly (ASPREE). ANTISEPSIS primarily aims to determine whether 

low-dose aspirin reduces sepsis-related deaths in older people. Additionally it will assess 

whether low-dose aspirin reduces sepsis-related hospitalisations and sepsis-related 

Intensive Care Unit (ICU) admissions. 

Methods and analysis: ASPREE is a double-blinded, randomised, placebo-controlled primary 

prevention trial that will determine whether daily low-dose aspirin extends disability-free 

longevity in 19,000 healthy older people recruited in Australia and the United States (USA). 

The ANTISEPSIS sub-study involves additional ASPREE trial data collection to assess the 

impact of daily low-dose aspirin on sepsis-related events in the 16,703 ASPREE participants 

aged 70 years and over, recruited in Australia. The intervention is a daily 100 mg dose of 

enteric-coated aspirin versus matching placebo, with 1:1 randomisation. The primary 

outcome for the ANTISEPSIS sub-study is the incidence of sepsis-related death in eligible 

patients. The incidence of sepsis-related hospital and ICU admissions are secondary 

outcomes. ANTISEPSIS is to be conducted between 2012 and 2018. 

Discussion: This sub-study will determine whether aspirin, an inexpensive and accessible 

therapy, safely reduces sepsis-related deaths and hospitalisations in older Australians. If 

shown to be the case this would have profound effects on the health of older Australians. 

Trial Registration: ANTISEPSIS Australian New Zealand Clinical Trials Registry identifier: 
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ACTRN12613000349741. 

 

Strengths and limitations of this study 

This trial uses the unequivocal measure of death due to sepsis as its primary endpoint. 

This large scale, primary prevention, trial will be adequately powered to test the study 

hypothesis. 

There is, however, no opportunity to examine the biological basis for any demonstrated 

effect, as real-time samples are not available at the time of sepsis episodes.   
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INTRODUCTION 

Joseph Lister pioneered a crucial aspect of modern health practice when he first used 

carbolic acid solution to prevent severe infection in a contaminated wound. Antisepsis is 

used in all aspects of health care and daily life to protect us from pathogenic 

microorganisms. With the AspiriN To Inhibit SEPSIS (ANTISEPSIS) trial, we aim to confirm 

whether a simple and cheap health intervention can protect against manifestations of 

severe infection by modulating the human host response to infection, regardless of the 

specific causative microbe.   

Sepsis is a lethal condition that kills one person a minute globally. Lower respiratory tract 

infections alone, caused 5.5% of all deaths in 2012, making them the third most common 

cause of death.[1] More specifically, in relation to our study, lower respiratory tract 

infections are the cause of an extremely high number of sepsis deaths in the elderly in the 

developed world.[2]  

Septic shock has hospital mortality in excess of 40%.[3] Incremental reduction in sepsis 

mortality has been achieved in high-income countries through early recognition and 

optimisation of immediate treatment delivered in well-resourced hospitals.[4] However, this 

reduction mainly parallels general improvements in mortality of patients admitted to ICU.  

 

Sepsis therapy research is bedevilled with failed attempts at proving efficacy of specific 

treatments.[5] Adjuvant treatments for sepsis that have been developed and trialled at 

major cost have failed to deliver significant reduction in mortality. There is no effective 

sepsis prevention strategy aimed at modulating the deleterious host inflammatory response 

to severe infection. 
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Aspirin is one of the most widely used drugs in the world today, shaping the face of modern 

health with its potent preventive activity against atherothrombotic vascular disease.[6] Low-

doses of aspirin of < 150 mg/day are sufficient for the anti-platelet effect required for stroke 

and cardio-protection. These low-doses of aspirin are now also being recognised as 

mediating anti-inflammatory effects, and therefore, may be effective in preventing severe 

manifestations of sepsis.[7] 

The cause of death in elderly patients with sepsis is usually multifactorial. Crucially though, 

sepsis constitutes a triggering and contributory factor for mortality. In this regard, 

considering multiple causes of death gives a more appropriate assessment of contributing 

factors to death in the elderly rather than the assessment of a single cause of death. Adding 

a simple preventive therapy with overlapping effects in reduction of cardiovascular and 

sepsis risks would be of major benefit to the health of Australia’s ageing population by 

reducing health costs. Aspirin has the potential to fulfil that role. 

Examination of the biological bases of aspirin in limiting the deleterious effects of the septic 

inflammatory cascade is illuminating. Aspirin has effects on at least three sepsis / 

inflammation pathways. 

Tumour necrosis factor (TNF) and interleukin-6 are canonical pro-inflammatory cytokines. In 

sepsis, immune cell receptors recognise pathogen associated molecular patterns mediating 

intracellular signalling events that result in nuclear factor kappa – beta (NFkappaB) 

activation. This then results in transcription of TNF. NFkappaB activation is inhibited by 

aspirin and other non-steroidal anti-inflammatory drugs (NSAID’s). This is mediated by 

inhibition of Ikk-B.[8] The concentration of NSAID’s required for this inhibition has been 

measured to be lower than aspirin.[9] The low range of aspirin for this effect has not been 

defined.   
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Lipid mediators of sepsis have recently been described.[10] A number of these molecules act 

not only as anti-inflammatories but also to restore homeostasis.[11 12] In sepsis they reduce 

established inflammation by mechanisms including restoration of polymorphonuclear 

apoptosis which limits continued production of pro inflammatory cytokines in tissues and 

increase of nitric oxide synthesis.[13] Low-doses of aspirin have been shown to increase 

lipoxins (aspirin triggered lipoxin (ATL)) and resolvins in vitro [11 12] and in human trials.[14] 

Furthermore, ATL mediated, salutary effects have been shown in animal and human disease 

models of sepsis and inflammation. Animal models demonstrate that aspirin given both 

before and after onset of sepsis reduce mortality.[15] Low-dose aspirin increases nitric oxide 

production as seen in experimental animals.[16] Additionally, in a human model, ATL 

accounts for prevention of skin blister via reduced neutrophil and macrophage 

accumulation.[17] Crucially, these beneficial effects are unique to aspirin among the NSAIDs 

as it alone increases ATL.   

Platelets become activated in sepsis due to interaction with invading bacteria via three 

broad mechanisms. These constitute; (i) binding of bacteria to plasma proteins which are 

ligands for platelet receptors, (ii) direct bacterial binding to platelet receptors and (iii) 

secretion of aspirin binding bacterial products such as toxins.[18] Aspirin reduces activation 

of platelets by inhibition of cyclooxygenase I.[19] 

Bleeding risks in patients taking regular aspirin are clearly defined. Among primary 

prevention trial participants taking between 700 and 1625 mg aspirin per week the 

increased risk of all gastrointestinal haemorrhage was 1.27 (95% confidence interval 1.05-

1.55).[20 21] This must be balanced against potential benefits of low-dose aspirin therapy, 

including for sepsis prevention. 
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Numerous observational studies have investigated the influence of long-term aspirin use 

prior to onset of sepsis.[22-34] A number of these propensity-matched studies show that 

long-term aspirin use is associated with reduced mortality.[22-28 30-32]  

These observational data along with the effect of low-dose aspirin on inflammatory 

pathways provide a compelling background for investigation of possible reduction in sepsis 

deaths in ANTISEPSIS. Therefore, this doubled blind, placebo controlled, randomised 

controlled primary prevention trial (RCT) will investigate whether low-dose aspirin reduces 

deaths due to sepsis. 
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STUDY METHODS 

ANTISEPSIS is a sub-study of the ASPirin in Reducing Events in the Elderly study (ASPREE). 

ASPREE is an Australian / USA randomised, double blind, placebo controlled, primary 

prevention trial of low-dose aspirin in the elderly. ASPREE will measure the effect of low-

dose aspirin on numerous outcomes: all-cause mortality, incident dementia, persistent 

physical disability, cardiovascular and major haemorrhagic events, and cancer incidence. 

ANTISEPSIS is embedded in the study design of the ASPREE principal study. Monitoring and 

event reporting for ANTISEPSIS is conducted with NHMRC funding of staff within the ASPREE 

data and document collection team. ANTISEPSIS is being conducted between 2012 and 2018. 

 

HYPOTHESIS AND AIMS 

We hypothesise that severe outcomes relating to sepsis in the elderly may be prevented by 

daily low-dose aspirin. We will conduct the ANTISEPSIS trial utilising the infrastructure of the 

ASPREE RCT. We will extend sepsis event data collection in ASPREE participants to assess our 

primary endpoint: 

• Reduction of deaths contributed to by sepsis in participants receiving aspirin versus 

placebo. 

We will also conduct an analysis of two secondary endpoints: 

• Reduction of sepsis episodes requiring hospital admissions  

• Reduction of Intensive Care Unit (ICU) admissions among patients hospitalised for 

severe sepsis  
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ANTISEPSIS STUDY DESIGN 

Detailed methods for the ASPREE ‘principal’ study are described in the ASPREE protocol 

available on the aspree.org website - http://www.aspree.org/AUS/aspree-content/aspree-

study- details/aspree-materials.aspx/ and in the ASPREE methods paper.[35] 

Only the Australian ASPREE participants are included in the ANTISEPSIS study. This stems 

from the adequacy of the Australian ASPREE sample size for the ANTISEPSIS endpoints. 

Furthermore, the absence of detailed ICU data on participants from the USA means there 

would be insufficient data to adjudicate all sepsis endpoints. 

The design of the ANTISEPSIS trial mirrors that of the principal ASPREE study. ANTISEPSIS is 

also a trial of 100 mg enteric-coated aspirin taken daily versus matching placebo. ASPREE 

trial participants were recruited through their primary care general practices. One to one 

randomisation of Australian participants was stratified for general practice and for age (70-

79 or ≥ 80 years).  

ANTISEPSIS recruits from ASPREE participants and hence the exclusion/inclusion criteria for 

the ASPREE study apply. The participants in the ASPREE principal trial were required to be 

free of previous cardiovascular disease or stroke, have preserved intellectual function and 

have no known illness that would preclude their follow up participation within the next 3 to 

5 years. Apart from this they are broadly representative of the healthy elderly population.  

The details on: study medication and supplies, screening visit and run-in placebo for the 

ASPREE trial, randomization visit, scheduled visits and measurements are as per the ASPREE 

protocol.[35]  
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ANTISEPSIS ENDPOINT DETERMINATION 

Demographic data describing age, sex, body habitus, comorbidities, smoking history, alcohol 

intake and concomitant medications at ASPREE entry are available from the ASPREE study.  

Data related to the three endpoints of the ANTISEPSIS trial are available from General 

Practitioner (GP) clinics, hospital documentation and death certificates. Additional 

demographic, severity of illness and outcome data on patients admitted to ICUs, will be 

obtained by merging ASPREE data with information from the Australian and New Zealand 

Intensive Care Society (ANZICS) Adult Patient Database (APD), one of four clinical quality 

registries run by the ANZICS Centre for Outcome and Resource Evaluation (CORE). 

 

As ASPREE data only provides ICD-10 hospital primary admission codes, ANTISEPSIS will 

examine all hospital discharge summaries and death certificates from ASPREE participants 

identified as having a possible sepsis endpoint to ensure complete capture of sepsis 

episodes. The search for hospitalisation data relies on a number of source materials. The 

ASPREE operational process captures all hospitalisations although some hospital discharge 

summaries may be blank. In that instance GP records will be examined for information 

regarding the reason for hospitalisation. ASPREE participants also report admission(s) on 

yearly review and ASPREE operational processes also identify participant deaths. Death 

Certificates are retrieved for ASPREE patients who die outside of an acute hospital 

admission. Missing data on hospitalisation admission / discharge diagnoses are flagged for 

priority retrieval by ASPREE monitors / study personnel at GP visits.  

ANTISEPSIS study research staff extract information relating to: 

• Nature of sepsis episode, diagnosis, infecting organism (if available).  
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• Sepsis severity; ICU admission, disease severity at ICU admission (Acute Physiology 

Chronic Health Evaluation [APACHE] II score), prognostic score (APACHE risk of death 

[APACHE II score with adjustment for site of infection]) 

• Sepsis episode outcome; survival or death. 

• Time of sepsis episode from ASPREE study medication commencement for survival 

analysis. 

Data extracted from the ANZICS APD includes: 

• Sepsis severity and criteria, ICU length of stay, disease severity at ICU admission 

(APACHE II and III scores), predicted risk of death (derived from the APACHE III 

scoring system and using the “ANZ Risk of Death” model), ICU and hospital 

outcomes. 

An electronic case report form has been designed for input of ANTISEPSIS Study endpoint 

data into the ASPREE web-based data acquisition system.  

 

ANTISEPSIS CASE DEFINITIONS 

SEPSIS DEFINITION 

Sepsis is defined as the presence of the systemic inflammatory response syndrome (SIRS; the 

presence of two or more of: Temperature < 36° C or > 38° C, Heart Rate > 90 beats per 

minute, Respiratory Rate > 20 breaths/min or PaCO2 < 32 mmHg, and White Blood Cell 

Count > 12,000 or < 4,000 cells/mm3 or > 10% bands) [36] plus documented infection as 

described below. The use of SIRS criteria for definition of sepsis relates to the timing of 

ANTISEPSIS protocol development and study commencement. ANTISEPSIS commenced 

before the development of the Third International Consensus Definitions for Sepsis and 

Septic Shock (Sepsis-3).[3] 
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INFECTION SITE DEFINITIONS  

Primary blood stream infection is defined as recognised pathogen (defined as a 

microorganism not usually regarded as a common skin contaminant) cultured from one or 

more blood cultures, or a common skin contaminant cultured from two or more blood 

cultures drawn on separate occasions and the organism cultured from blood is not related to 

an infection at another site, including intravascular-access devices.[37] 

Pneumonia is defined as chest radiograph within 24 hours of hospital admission 

demonstrating features consistent with acute pneumonia; and at least 2 symptoms 

consistent with pneumonia (e.g., fever or hypothermia, rigors, sweats, new cough [with or 

without sputum], chest discomfort, or new-onset of dyspnoea).[38]  

Hospital acquired pneumonia is defined as pneumonia that occurs 48 hours or more after 

admission, which was not incubating at the time of admission.[39]  

Meningitis is defined as increased white cells, elevated protein, and decreased glucose in 

CSF (per reporting laboratory’s reference range), or, organisms seen on Gram stain of CSF, or 

organisms identified from blood by a culture or non-culture based microbiologic testing 

method which is performed for purposes of clinical diagnosis or treatment.[40] 

Urinary tract infection [UTI] is defined as, at least one of; fever > 38
o
C, suprapubic 

tenderness, costovertebral angle pain or tenderness, urinary frequency, urinary urgency or 

dysuria and urine culture with no more than two species of organisms at least one of which 

is a bacterium of ≥ 10
5
 colony forming units/ml.[41] UTI is either non-catheter associated or, 

where a urinary catheter has bee in situ for at least two days, catheter associated. 
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Skin and Soft Tissue Infection 

a) Cellulitis is defined as any spreading infection involving the dermis and subcutaneous 

tissues.[42] 

b) Abscess is defined as any collection of pus within the dermis or subcutaneous tissues. [42] 

c) Necrotising soft tissue infections is defined as a necrotizing infection involving any of the 

soft tissue layers, including the dermis, subcutaneous tissue, superficial or deep fascia, and 

muscle.[42] 

Peritonitis is defined as a clinically compatible illness with abdominal pain and guarding 

associated with documented evidence of perforation (free air in the abdomen on 

radiographic studies or surgical confirmation of peritoneal inflammation following luminal 

perforation).[37]  

Bone and joint infection is defined as the presence of organisms grown from bone or joint 

tissues by microbiologic culture in a patient with bony pain, tenderness or drainage.[40] 

Infective endocarditis is diagnosed according to modified Dukes Criteria.[43] 

Gastroenteritis is defined as the acute onset of diarrhoea (liquid stools for > 12 hours) and 

no likely non-infectious cause with an enteric pathogen identified from stool or rectal swab 

by a culture or non-culture based microbiologic method.[40] 

The approval by the Monash University Human Research Ethics Committee for ANTISEPSIS 

includes authorisation to contact local pathology services to extract individual patient 

pathology results to confirm the presence of sepsis. 
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ENDPOINT DEFINITIONS 

 The primary endpoint, death due to sepsis, is defined as death of an ASPREE participant 

who had been either admitted to hospital for an infection episode or where such an episode 

of infection develops in hospital and in either case, the infection episode contributes to 

death (as determined by hospital records and/or death certificate). If ASPREE participants 

die out of hospital, the death certificate will be used to determine whether sepsis was a 

contributory cause of death.  

Secondary study endpoints are defined as i) non-fatal sepsis during hospital admission of an 

ASPREE participant due to an infection episode defined as above, ii) non-fatal sepsis / septic 

shock during ICU admission of an ASPREE participant due to an infection episode defined as 

above. 

 

ENDPOINT ADJUDICATION 

 An endpoint adjudication committee consisting of ANTISEPSIS investigators who are 

Infectious Diseases and ICU staff specialist physicians decides outcomes. The adjudication 

process is web-based and all those involved are blinded to group allocation. Two ANTISEPSIS 

adjudicators review each event independently. Where there is agreement this is the 

outcome of the event. Discordant results go to a third reviewer for the final adjudication.  

 

TRIAL SAFE CONDUCT - DATA SAFETY MONITORING BOARD 

The safety routine for ANTISEPSIS is as established for ASPREE. All serious adverse events 

and adverse events are registered with the ASPREE trial according to the established 

protocol and then presented to an independent Data Safety and Monitoring Board (DSMB; 

established by the National Institute on Aging), and to Human Research Ethics Committees. 
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The DSMB oversees the ASPREE study to monitor quality control of the data, progress of 

recruitment and safety aspects of the ASPREE trial. 

SAMPLE SIZE AND STUDY POWER  

 

At the time that ANTISEPSIS was designed, available observational data showed a relative 

effect size on sepsis mortality in ICU patients taking long-term aspirin prior to ICU admission, 

in the order of 40 to 80%.[22  25] These data are from two studies with fundamentally 

different design. One was an observational study of Australian ICU patients, which showed 

that patients taking aspirin prior to hospitalisation with SIRS who were continued on aspirin 

had an odds ratio of 0.6 for in-hospital mortality compared with those not treated with 

aspirin. The hazard ratio calculated from this study for mortality in SIRS patients treated with 

aspirin was 0.63. The group of patients with proven sepsis had an odds ratio of 0.52 for 

mortality.[22] The other single centre, German study of aspirin in ICU patients showed 

reduced mortality (OR 0.19) in patients with an unrestricted range of admission 

diagnoses.[25] 

Using a hazard ratio of 0.63 to examine the sample size required to power our ANTISEPSIS 

study for the outcome of sepsis-related mortality is a conservative approach given the lower 

odds ratios available from the German study and Australian patients with proven sepsis. 

However, we reasoned that the SIRS odds ratio was the most reliable representation of the 

likely magnitude of aspirin effects on the inflammatory pathways common to SIRS and sepsis 

given that this figure is based on a large cohort (n=5525) of first SIRS episodes. 

The ASPREE study rate of death was estimated to be 17.6 per 1000 participant years. 

Approximately 4.75 years average follow-up time per participant will be available in an 

analysis of time to death. We assumed that 20% of the deaths in ASPREE participants would 

be contributed to by sepsis (as is supported by Australian data [30]). This provides an event 
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rate for the primary endpoint of ANTISEPSIS of 3.5 per 1000 participant years. Anticipating 

half of 16,000 Australian ASPREE participants to be randomised to placebo and an event rate 

of 3.5 per 1000 participant year, we expect 133 primary endpoint events in the placebo 

group. With this number of sepsis-related deaths, we would have 80% power to detect a 

hazard ratio of 0.69 for aspirin versus placebo groups. If only 15% of ASPREE deaths are 

contributed to by sepsis, we would instead expect 100 primary end point events in the 

control group and still have 80% power to detect a hazard ratio of 0.65. In either of these 

scenarios, the ANTISEPSIS study is powered to detect an effect less than the hazard ratio of 

0.63 measured previously.[26] The two secondary endpoints, admission to hospital for 

sepsis and admission to ICU for sepsis are more common than death due to sepsis,[3, 4] so 

they will be powered to detect smaller effects than outlined above for the primary endpoint. 

 

DATA ANALYSIS  

We will analyse our primary and two secondary end-points without Bonferroni correction 

using univariate survival analysis methods; the log-rank test and Cox proportional hazards 

regression. The proportional hazards assumption will be tested as part of the analysis. In 

subsequent analysis we will adjust for the following variables known to influence mortality 

due to sepsis; diabetes, age at recruitment, malignancy, alcohol intake and smoking or 

chronic lung disease.  

The main analyses will compare participant groups as randomised, i.e. be intention to treat. 

A per protocol analysis will also be performed.  

ANTISEPSIS trial results will be reported according to the CONSORT statement.[44] 

 

ETHICAL CONDUCT OF THE TRIAL  
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This study will be conducted in accordance with the ICH GCP Note for Guidance on Good 

Clinical Practice (CPMP/ICH/135/95) annotated with TGA comments and NH&MRC National 

Statement on Ethical Conduct in Human Research 2007 protocols, and in keeping with local 

regulations.  

Monash University Human Research Ethics Committee approved the ANTISEPSIS study 

(CF13/466 – 2013000204, 9 April 2013).  

 

INFORMED CONSENT 

The need for individual informed consent for inclusion of ASPREE participants in ANTISEPSIS 

has been waived by the Monash University Human Research Ethics Committee in its 

approval of the ANTISEPSIS study. The ANTISEPSIS study conforms to the conditions set out 

in CHAPTER 2.3: QUALIFYING OR WAIVING CONDITIONS FOR CONSENT in the National 

Statement on Ethical Conduct in Human Research 2007. 

 

TRIAL REGISTRATION 

ANTISEPSIS is registered with the Australian New Zealand Clinical Trials Registry 

ACTRN12613000349741. The ASPREE study is registered with the International Standard 

Randomised Controlled Trials Register, ASPirin in Reducing Events in the Elderly, 

ISRCTN83772183 and clinicaltrials.gov NCT01038583.  

 

STUDY FUNDING 

The ANTISEPSIS Study is funded by The National Health & Medical Research Council project 

grant #1041986 (2013-2017).  
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DISCUSSION 

Primary prevention with aspirin appears to reduce all-cause mortality. A meta analysis of 

100,000 aspirin primary prevention trial patient outcomes showed that this reduced all 

cause mortality (OR, 0.94; 95% CI, 0.88-1.00) and that this reduction was due neither to 

reduced cardiovascular or cancer deaths.[21] However, deaths due to cancer do appear to 

be reduced in a meta-analysis of long term follow up of 25,570 participants from primary 

and secondary prevention aspirin trials. Here the reduction of cancer deaths with aspirin 

therapy increased with duration of treatment.[45] This finding can therefore be viewed as 

being separate from the non-cancer reduction of all cause mortality from primary 

prevention studies. No analysis of non-cardiovascular or non-cancer mortality has been 

undertaken on data from primary or secondary aspirin prevention studies. It may be that 

one of the previously unmeasured pathways by which aspirin reduces all-cause mortality is 

via a reduction in sepsis deaths when aspirin is used for primary prevention.  We will test 

this hypothesis in the ANTISEPSIS trial.  

Recruitment to ASPREE was completed in December 2014 with a final number of 16,703 

participants in Australia. The collection of information on endpoints will conclude at the end 

of 2017 and the unblinding of the principal ASPREE trial, and therefore ANTISEPSIS, is 

expected in mid-2018. If aspirin is shown to be effective in reducing the impact of severe 

sepsis, it will be the first time that such an outcome has been demonstrated.  
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19 
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Introduction 
   

Background and 

rationale 

6a Description of research question and justification for undertaking the trial, including summary of relevant 

studies (published and unpublished) examining benefits and harms for each intervention 

Hypothesis 13 

Justification, 

background, risks 

10-12 

 6b Explanation for choice of comparators 13 

Objectives 7 Specific objectives or hypotheses 13 

Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group), 

allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 

 

13 

Methods: Participants, interventions, and outcomes  

Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 

be collected. Reference to where list of study sites can be obtained 

14(reference to 

parent study) 

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 

individuals who will perform the interventions (eg, surgeons, psychotherapists) 

14(reference to 

parent study) 

Interventions 11a Interventions for each group with sufficient detail to allow replication, including how and when they will be 

administered 

14(reference to 

parent study) 

11b Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 

change in response to harms, participant request, or improving/worsening disease) 

14(reference to 

parent study) 

11c Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence 

(eg, drug tablet return, laboratory tests) 

14(reference to 

parent study) 

11d Relevant concomitant care and interventions that are permitted or prohibited during the trial 14(reference to 

parent study) 
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 3

Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood 

pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 

median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen 

efficacy and harm outcomes is strongly recommended 

 

16-19 

Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 

participants. A schematic diagram is highly recommended (see Figure) 

14, 23 

Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 

clinical and statistical assumptions supporting any sample size calculations 

20-21 

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size 14 (reference to 

parent study) 

Methods: Assignment of interventions (for controlled trials) 
 

Allocation:    

Sequence 

generation 

16a Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any 

factors for stratification. To reduce predictability of a random sequence, details of any planned restriction 

(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants 

or assign interventions 

14 

Allocation 

concealment 

mechanism 

16b Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered, 

opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned 

14(reference to 

parent study) 

Implementation 16c Who will generate the allocation sequence, who will enrol participants, and who will assign participants to 

interventions 

14(reference to 

parent study) 

Blinding (masking) 17a Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome 

assessors, data analysts), and how 

13, 19 

 17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s 

allocated intervention during the trial 

14(reference to 

parent study) 

Methods: Data collection, management, and analysis 
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Data collection 

methods 

18a Plans for assessment and collection of outcome, baseline, and other trial data, including any related 

processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of 

study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known. 

Reference to where data collection forms can be found, if not in the protocol 

14(reference to 

parent study) 

 18b Plans to promote participant retention and complete follow-up, including list of any outcome data to be 

collected for participants who discontinue or deviate from intervention protocols 

14(reference to 

parent study) 

Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 

(eg, double data entry; range checks for data values). Reference to where details of data management 

procedures can be found, if not in the protocol 

14(reference to 

parent study) 

Statistical methods 20a Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 

statistical analysis plan can be found, if not in the protocol 

21 

 20b Methods for any additional analyses (eg, subgroup and adjusted analyses) 21 

 20c Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any 

statistical methods to handle missing data (eg, multiple imputation) 

 

21 

Methods: Monitoring 
 

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 

whether it is independent from the sponsor and competing interests; and reference to where further details 

about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not 

needed 

19 

 21b Description of any interim analyses and stopping guidelines, including who will have access to these interim 

results and make the final decision to terminate the trial 

14(reference to 

parent study) 

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse 

events and other unintended effects of trial interventions or trial conduct 

14(reference to 

parent study) 

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent 

from investigators and the sponsor 

14(reference to 

parent study) 

Ethics and dissemination  
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Research ethics 

approval 

24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval 22 

Protocol 

amendments 

25 Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, 

analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals, 

regulators) 

14(reference to 

parent study) 

Consent or assent 26a Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 

how (see Item 32) 

22 

 26b Additional consent provisions for collection and use of participant data and biological specimens in ancillary 

studies, if applicable 

Not applicable 

Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained 

in order to protect confidentiality before, during, and after the trial 

14(reference to 

parent study) 

Declaration of 

interests 

28 Financial and other competing interests for principal investigators for the overall trial and each study site 24 

Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 

limit such access for investigators 

Not applicable 

Ancillary and post-

trial care 

30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial 

participation 

14(reference to 

parent study) 

Dissemination policy 31a Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 

the public, and other relevant groups (eg, via publication, reporting in results databases, or other data 

sharing arrangements), including any publication restrictions 

14(reference to 

parent study) 

 31b Authorship eligibility guidelines and any intended use of professional writers 14(reference to 

parent study) 

 31c Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code 14(reference to 

parent study) 

Appendices 
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Informed consent 

materials 

32 Model consent form and other related documentation given to participants and authorised surrogates Consent waived, 

not applicable 

Biological 

specimens 

33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular 

analysis in the current trial and for future use in ancillary studies, if applicable 

Not applicable 

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. 

Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons 

“Attribution-NonCommercial-NoDerivs 3.0 Unported” license. 
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