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1.”Ingestion of 12 aspirin tablets daily resulted after 

five days in spontaneous profuse nosebleed. 
The test was repeated twice over, with precisely 
the same results.” 

 

Craven L. Journal of Insurance Medicine,  1950 

 

 

2.”The value of Aspirin (acetylsalicylic acid) in the 

general prophylaxis of coronary occlusion is 
suggested by observations accumulated during 
the past seven years.” 

 

Craven L. Mississippi Valley Medical Journal, 1953 

 

STEP 1. First paradigm change: 1950 

 From pain to cardiovascular prevention      



   First drug to be administerd in acute myocardial infarction 1988 

  

Lancet 1988; ii: 349–60. 
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Vascular mortality over 35 days: individual therapies 
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ASA in acute myocardial infarction 
ISIS-2: Second International Study of Infarct Survival 



   Cornerstone in secondary prevention 2002 

2002  ATTC: antiplatelet therapy and  CV mortality 

*Acute data are recorded within ~30 days of a CV event.  
ATTC, Antithrombotic Trialists’ Collaboration; CV, cardiovascular; MI, myocardial infarction; TIA, transient ischemic attack. 

                                        BMJ 2002; 324: 71–86. 

Patient type 

 

Fatalities 
prevented per 
1,000 treated 

Significance 
vs control 

History of MI 14 p=0.0006 

Acute MI* 23 p<0.0001 

History of 
stroke/TIA 

7 p=0.04 

Acute stroke* 5 p=0.05 

All 15% reduction p<0.0001 



Press Release - Over 40,000 lives lost worldwide every year because Aspirin is underused 

EMBARGO: 00.01hrs GMT FRIDAY 11 JANUARY 2002 
 
 

 
OVER 40,000 LIVES LOST 
WORLDWIDE EVERY YEAR 
BECAUSE ASPIRIN IS UNDERUSED 
 
What's changed since then? 



Medication Use: Antiplatelets 
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Survey 1 85,2% 82,2% 82,1% 82,9% 72,0% 86,1% 77,5% 79,4% 80,8%

Survey 2 87,6% 81,9% 85,7% 86,3% 75,1% 91,5% 81,0% 82,3% 83,6%

Survey 3 92,5% 96,4% 98,1% 91,8% 86,1% 98,0% 95,7% 92,4% 93,2%

Czech 

Rep.
Finland France Germany Hungary Italy

Nether-

lands
Slovenia  ALL

P<0.0001 

S2 vs. S1 : P=0.29 

S3 vs. S2 : P=0.0002 

S3 vs. S1 : P<0.0001 

Kotseva K, et al. EUROASPIRE Study Group. Eur J Cardiovasc Prev Rehabil. 2010 

Secondary prevention in hospitalized patients 



Meta-regression analysis showed a 0.15% decrease in adherence per month of follow-up (P = 0.07) 
(no effect on adherence of gender, age, or method of payment). 

The American Journal of Medicine (2012) 125, 882-887 

1. Underuse of ASA in secondary prevention at community level (USA) 



  Overall  High-income  Low-income  
   countries  countries 
CAD (self reported: MI, CABG, PTCA, angina)   

 ASA 1460 (25.8%) 429 (64.1%) 80 (11.0%) 
 BP lowering drugs 2427 (43.0%) 524 (78.3%) 159 (21.8%) 
 Statins 942 (16.7%) 474 (70.9%) 33 (4.5%) 
 
Stroke (self reported)    

 ASA 557 (24.3%) 113 (53.1%) 13 (3.8%) 
 BP lowering drugs 916 (40.0%) 129 (60.6%) 45 (13.0%) 
 Statins 206 (9.0%) 110 (51.6%) 2 (0.6%) 
 
CAD or Stroke  
 ASA 1900 (25.3%) 521 (62.0%) 92 (8.8%) 
 BP lowering drugs 3146 (41.8%) 621 (73.8%) 200 (19.2%) 
 Statins 1096 (14.6%) 559 (66.5%) 34 (3.3%) 

Drug use in participants with CAD or Stroke 

Yusuf S et al. Lancet 2011 

2. Underuse of ASA in secondary prevention at the global level (the world) 



Risk of adverse thrombotic events in patients who 
discontinued aspirin (metanalysis of 6 studies) 

Biondi-Zoccai et al. Eur.Heart J.  2006 

3. The risk of ASA discontinuation in secondary prevention in the stent era 



Int. J. Cardiol. 2015; 182:148–154 

Older age, Female gender, 

Hispanic ethnicity, 

Polipharmacy, Clinical event 

>1 year before, No prior 

revascularization, Low socio-

economic status, Non-

cardiologist care,  Lower 

income country, Rural 

setting, No discussion about 

aspirin risk–benefit profile. 

Older age, Female gender, Non-

Caucasian ethnicity, Immigrant 

status, Depression, Diabetes, 

Symptomatic angina pectoris, 

Smoking, Overweight, Failure to 

exercise regularly, Low socio-

economic status, Polipharmacy,  

Non-cardiologist care. 

Female gender, Smoking, Single marital status, Lower 

educational level, Oral anticoagulant therapy, Prior 

stroke, Less severe neurological impairment after stroke 

3. The risk of ASA discontinuation in secondary prevention 





Hypertension. 2016 



1.ASA – from Pain to Prevention 
 
2.The tale of risk in primary prevention 
  



Aspirin in Primary Prevention  Trials 
metanalysis of 6 studies 
- serious CV events (myocardial infarction, stroke, or death from a vascular cause) 

NNT per 5 years = 333 

Antithrombotic Trialists’ (ATT) Collaboration.    Lancet 2009; 373: 1849–60 



Modern measures (statins or 
others) could  “per se” 
reduce CV risk by 50%  

Absolute benefit of ASA could 
be about half as large as 
suggested  

 

HARM BENEFT 

PRIMARY  
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(n=2269) 

(n=2226) 

RR CV death (95% CI)  

0.56 (0.31-0.99) 

Physicians'  
Health  
Study 
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4.0 events in 10 yrs 

placebo group 
22.9 events in 10 yrs 

Antithrombotic Trialists’ (ATT) Collaboration.    Lancet 2009; 373: 1849–60 

CV risk  



Modern measures (statins or 
others) could  “per se” 
reduce CV risk by 50%  

Absolute benefit of ASA could 
be about half as large as 
suggested  

 

HARM BENEFT 

PRIMARY  
PREVENTION  
PROJECT (PPP)  

(n=2269) 

(n=2226) 

RR CV death (95% CI)  

0.56 (0.31-0.99) 

Physicians'  
Health  
Study 

placebo group 
4.0 events in 10 yrs 

placebo group 
22.9 events in 10 yrs 

Antithrombotic Trialists’ (ATT) Collaboration.    Lancet 2009; 373: 1849–60 

CV risk  



Modern measures (statins or 
others) could  “per se” 
reduce CV risk by 50%  

Absolute benefit of ASA could 
be about half as large as 
suggested  

 

HARM BENEFIT 

Antithrombotic Trialists’ (ATT) Collaboration.    Lancet 2009; 373: 1849–60 

primary prevention in 
the real word 
 

current treatments 



1.ASA – from Pain to Prevention 
 
2.The tale of risk in primary prevention 
  
3.ASA and Diabetes 



Effects of ASA on risk of CAD disease events (non fatal and fatal MI) 
in patients with diabetes 

-9% 

1992 (pre statin use) 

2008 (statin in use) 

2008 (statin in use) 

= trial specifically performed in 
 patients with diabetes 

JACC 2010 



 

Study dimensioned with 
an expected CV risk of 
40% per 10 years (event 
rate lower than expected)  

Underpowered study 
 1600 planned 
 1276 recruited 

Low compliance 
 14% drop out at 1 yr 
 50% drop out at 5 yrs 

 

ns  ASA Placebo 
n=638  n=638 
 

Primary end points 
Composite of: 
- fatal or nonfatal MI  
- fatal or nonfatal stroke  
- amputation 
 

Death from CAD or stroke 
 

Inclusion criteria: 
DM; ABI<0.99 

Statin use 
Not stated 



Primary end point: 
atherosclerotic events (fatal 
or nonfatal ischemic heart 
disease, fatal or nonfatal 
stroke, and peripheral 
arterial disease) 

 

  Placebo ASA 
 
Subjects  1277 1262 
Events 86 68 
 

 
(events/10 yrs) 15.4 12.3 
 

 (1/3 than  
 expected) 
 

In subjects >65 yrs (n=1363) 
HR 0.68 (95% CI 0.46 to 0.99) 

Statin use 
26% 



ASA 100 mg daily 

Adults > 50 years  

taking also 
simvastatin 

n= 5170 pts 

ASCEND A Study of Cardiovascular Events iN Diabetes 

Recruitment is now Complete - 15,480 participants 
randomised. Follow-up to continue until 2017. 
The ASCEND randomised trial should provide the first reliable evidence about the effects of aspirin and of omega-3 fatty 
acids in diabetes. ASCEND has recruited 15,000 people with diabetes (either type 1 or type 2) who were not known to have 
vascular disease. ASCEND volunteers are randomly allocated to take either 100mg aspirin daily or placebo (dummy) and 1 
gram capsules containing naturally occurring omega-3 fatty acids ("fish-oils") or placebo capsules containing olive oil. If 
favourable results emerge, this could lead to the widespread use of these treatments in diabetes, and avoidance of many 
thousands of heart attacks and strokes. 
Funding for the study is being provided by the British Heart Foundation, packaged aspirin and matching placebo is being 
provided by Bayer AG and packaged omega-3 fatty acid supplements and matching placebo capsules by Abbott Products 
Operations AG (formerly Solvay Pharmaceuticals). The trial is coordinated by the University of Oxford Clinical Trial Service 
Unit and started during 2004, and is scheduled to continue until 2017. 
This website is intended for participants in ASCEND and people with diabetes interested in taking part in ASCEND, and their doctors and other healthcare professionals. 

 

Information for Patients and Carers  
ASCEND 
Clinical Trial Service Unit 

Richard Doll Building University of Oxford 

Old Road Campus, Headington 

Oxford, OX3 7LF 
 

Office telephone: 01865 743888 

Office fax: 01865 743981 

Freefone: 0800 585323 

  

https://www.ctsu.ox.ac.uk/ascend/ 

ASA 100 mg daily 

Adults > 40 years  

with no previous 
events 

n= 10000 pts 

ONGOING TRIALS IN DIABETES 
ACCEPT-D 

ARRIVE Aspirin to Reduce Risk of Initial Vascular Events 
Men aged ≥55 years with two to four CVD risk factors  
Women aged ≥60 years with three or more CVD risk factors 
CVD risk factors include elevated total and/or LDL cholesterol, low HDL cholesterol, 
 cigarette smoking, elevated blood pressure, current use of  
 medication to treat high blood pressure, and a family  
 history of early CHD 

ASA 100 mg daily 

Men ≥55 years  
Women ≥60 years 

with 2-4 risk 
factors 

n= 12000 pts 

http://www.ctsu.ox.ac.uk/
http://www.mrc.ac.uk/
http://www.bhf.org.uk/
http://www.ox.ac.uk/




1.ASA – from Pain to Prevention 
 
2.The tale of primary prevention 
 when the low risk is too high? 
 
3.ASA and Diabetes 
 
4.A new paradigm change for ASA? 



 from cardiovascular to CANCER prevention 

Halvorsen S et al.  JACC  2014  



Trials selection critera: 1.any dose aspirin (30-1200 mg daily) 
   2.treatment duration >4 years 

During trial (n=8) results 

-21% 

NNT 

139 

1.riduzione mortalita’ per cancro 



post-trial follow-up (7 trials) 
Thrombosis Prevention Trial; British Doctors Aspirin Trial;  
Swedish Aspirin Low Dose Trial; UKTIA Aspirin Trial; Dutch TIA trial 

2.effetto tempo dipendente 

0-5 yrs 
0.88 (0.72-1.06) 

≥5 yrs 
0.62 (0.47-0,82) 



The Lancet, Volume 377, Issue 9759, Pages 31 - 41, 1 January 2011  

incident 
cancer 

major 
vascular 
events  

bleeding 

3. non e’ diagnosi precoce - incidenza di cancro si riduce dopo 3 anni di trattamento 

NNT =79 

NNT =161 

NNH =253 



colon cancer mortality  -48% after at least 2.5 years of ASA  
 -52% after at least 5 years of ASA 

-52% 

4.effetto maggiore e piu’ precoce nel cancro del colon 

Trials selection critera: 1.based in UK or Sweden 
   2.treatment duration 2-5 years 



Lancet 2011; 378: 2081–87 







Men 



Women 





 Aspirin chemoprevention in the context of cancer screening  
 Adjunct or Substitute for Screening? 

Outcome Procedure RR [95% Cl] Author 
 
Mortality Fecal occult blood testing  0.84 [95% CI, 0.78–0.90]  Hewitson P et al 2008 

  0.68 [95% CI, 0.56–0.82]  Shaukat A et al 2013 

 Sigmoidoscopy screening 0.72 [95% CI, 0.65–0.80]  Elmunzer BJ et al 2012 

 Complete screening 0.50 [95% CI, 0.35–0.64]  Elmunzer BJ et al 2012  

 Colonoscopy with polypectomy 0.47 (95% CI, 0.26–0.80)  Winawer SJ et al 2009 
 
 
 
Incidence Fecal occult blood testing  0.80 [95% CI, 0.70–0.90]  Mandel JS et al 2000 

  Sigmoidoscopy screening 0.82 [95% CI, 0.73–0.91]  Elmunzer BJ et al 2012 

  Complete screening 0.68 [95% CI, 0.47–0.89]  Elmunzer BJ et al 2012 

   

Chan AT, Ladabaum U   Gastroenterology 2016 

 Question 1  



Among subjects older than 50 years, regular aspirin could prevent:  
 

33 colorectal cancers / 100 000 person-years (PAR 17.0%) 
among those who had not undergone a lower endoscopy  

 

18 colorectal cancers / 100 000 person-years (PAR 8.5%) 
among those who had 

Nurses’ Health Study (1980-2010), Health Professionals Follow-up Study (1986-2012) 
(n=135 965 underwent follow-up for as long as 32 years) 
ASA lowers the incidence of gastrointestinal tract cancers (RR, 0.85; 95%CI, 0.80-0.91) 



 Question 2  

 The mechanism 
  



 Question 2  

 The mechanism 
  



Chan AT et al. N Engl J Med 2007;356:2131-2142. 

A. COX-2 is not overexpressed  B. weak COX-2 expression 

C. moderate COX-2 overexpression D. strong COX-2 overexpression 

Aspirin use associated with reduced risk of CRC that 

overexpresses COX-2 (PTGS2) 



Chan AT et al. N Engl J Med 2007;356:2131-2142. 

 60–85% of CRCs over express COX-2 

Aspirin use associated with reduced risk of CRC that 

overexpresses COX-2 (PTGS2) 



Mutations in PIK3CA (catalytic subunit 
alpha polypeptide inducing COX-2 
overexpression) are present in 15 to 
20% of colorectal cancers. 

Aspirin use associated with reduced mortality in 

patients with PIK3CA-mutant cancers 



Conclusion 

1. Benefit of low-dose aspirin therapy is clear for the secondary prevention of 
CVD. However, aspirin therapy is underused for reasons not yet 
understood; aspirin withdrawal for emergency surgery; 

2. For the primary prevention, Aspirin may be a potential low-cost alternative 
to endoscopic CRC screening in resource-limited settings or a 
complement in settings in which such programs are already 
implemented (screening adherence remains suboptimal).  

3. Cost-effectiveness analyses: advances in genetic and molecular biomarkers 
as a basis for a precision medicine–based approach to disease 
prevention may be helpful (PIK3CA mutation - 15–20% of CRC - is 
now a potential biomarker of aspirin efficacy) 
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2. For the primary prevention, Aspirin may be a potential low-cost alternative 
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The possibility to prevent serious cardiovascular events and 
colon cancer with a single, inexpensive pill makes low-dose 
aspirin therapy worth considering. 

 Il grande pubblico pensa che i libri, come le uova, guadagnino ad essere consumati freschi. 
E’ per questa ragione che sceglie sempre le novità 

Johann Wolfgang Goethe 



Nature Reviews Cancer. 2016 Mar;16(3):173-86 


