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ABSTRACT

Recent guidelines restricted aspirin (ASA) in primary
prevention of cardiovascular disease (CVD) to patients <70
years old and more recent guidance to <60.

In the most comprehensive prior meta-analysis, the
Antithrombotic Trialists Collaboration reported a significant
12% reduction in CVD with similar benefit—risk ratios at
older ages. Using Preferred Reporting Items for Systematic
Reviews and Meta-Analyses guidelines, four trials were
added to an updated meta-analysis.

ASA produced a statistically significant 13% reduction in
CVD with 95% confidence limits (0.83 to 0.92) with similar
benefits at older ages in each of the trials.

Primary care providers should make individual decisions
whether to prescribe ASA based on benefit—risk

ratio, not simply age. When the absolute risk of CVD

is >10%, benefits of ASA will generally outweigh risks

of significant bleeding. ASA should be considered only
after implementation of therapeutic lifestyle changes

and other drugs of proven benefit such as statins, which
are, at the very least, additive to ASA. Our perspective

is that individual clinical judgements by primary care
providers about prescription of ASA in primary prevention
of CVD should be based on our evidence-based solution
of weighing all the absolute benefits and risks rather

than age. This strategy would do far more good for far
more patients as well as far more good than harm in

both developed and developing countries. This new and
novel strategy for primary care providers to consider in
prescribing ASA in primary prevention of CVD is the same
as the general approach suggested by Professor Geoffrey
Rose decades ago.

Recent guidelines from the American Heart
Association/American College of Cardi-
ology Task Force restricted aspirin (ASA) in
primary prevention of cardiovascular disease
(CVD) to patients <70 years old' and the
most recent guidance from the US Preventive
Services Task Force to <60. *

Our Perspective to primary care providers
is a new and novel evidence-based solution to
prescribe ASA based on benefit-risk, not age.

comprehensive meta-analysis of six major
trials using individual patient data.” These
included Physicians’ Health Study,® British
Doctor Study,5 Thrombosis Prevention Trial,6
Hypertension Optimal ~Treatment trial,”
Primary Prevention Project’ and Women’s
Health Study.” The point estimate for each of
the six was in the direction of a benefit of ASA
on CVD (figure 1).

Overall, ASA produced a significant 12%
reduction in CVD (p=0.0001). The absolute
benefits generally outweighed the absolute
risks when the 10-year risk of a first CVD event
was >10%. The benefits of ASA on CVD in
patients over 60 or 70 years were not signifi-
cantly decreased. These data suggested that
the absolute benefit of ASA at older ages
would be greater due to the increasing risks
of CVD with age.

Using Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
(PRISMA) guidelines, we conducted PubMed
searches for all phase three randomised
double-blind  placebo-controlled  trials
of ASA in primary prevention of CVD in
English between publication of the ATT
meta-analysis on 30 May 2009 and 31 July
2021. Using the PRISMA flow methodology,
we identified 142 published manuscripts. We
excluded 76 which used other agents, 20 with
alternative designs, 16 design manuscripts
and 10 not of CVD, 10 of subgroup analyses;
4 of secondary prevention and 2 of obser-
vational studies. This search engine yielded
four eligible trials, which we added to the
six from the ATT to conduct our updated
meta-analysis. They are A Study of Cardio-
vascular Events in Diabetes (ASCEND),'
ASA to Reduce Risk of Initial Vascular Events
(ARRIVE),'"" ASA in Reducing Events in

Professor Charles H Hennekens; ~ The  Antithrombotic ~ Trialists  (ATT)  the Elderly (ASPREE)' and International
PROFCHHMD@prodigy.net Collaboration had published the most Polycap Study (TIPS-3) 13
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Hazard Ratio (HR) and

Trial Aspirin (ASA) Placebo (PCB) 95% Confidence Interval (95% CI)
PHS 307/11037 (2.78%) 370/11034 (3.35%) —a 0.83(0.72, 0.97)
BDS 289/3429 (8.43%) 14711710 (8.60%) —_— 0.98 (0.81, 1.19)
TPT 228/2545 (8.96%) 260/2540 (10.24%) —_— 0.89 ( 0.75, 1.05)
HOT 315/9399 (3.35%) 368/9391 (3.92%) —a— 0.86 ( 0.74, 0.99)
PPP 45/2226 (2.02%) 64/2269 (2.82%) — 0.72 (0.49, 1.05)
WHS 47719934 (2.39%) 522/19942 (2.62%) B 0.91 (0.81, 1.03)

ATT meta-analysis 1671/48570 (3.44%) 1883/46886 (4.06%) <o 0.86 ( 0.80, 0.92)
ASCEND 542/7740 (7.00%) 587/7740 (7.58%) . 0.92 ( 0.82, 1.04)
ARRIVE 208/6270 (3.32%) 2186276 (3.47%) —_—— 0.96 (0.79, 1.15)
ASPREE 329/9525 (3.45%) 372/9589 (3.88%) — 0.89 (0.77, 1.03)
TIPS-3 116/2860 (4.06%) 134/2853 (4.70%) —_— 0.86 (0.67,1.11)

Updated meta—-analysis 2866/74965 (3.82%) 3194/73344 (4.35%) L 0.87 ( 0.83,0.92)

T T T
0.6 0.8 1 1.2
Favors ASA Favors PCB

Figure 1

Point estimates using HRs and 95% Cls for each of the six individual trials included in the ATT meta-analysis as

well as the four individual trials added to the updated meta-analysis. ASCEND, A Study of Cardiovascular Events in Diabetes;
ARRIVE, ASA to Reduce Risk of Initial Vascular Events; ASPREE, ASA in Reducing Events in the Elderly; BDS, British Doctor
Study; HOT, Hypertension Optimal Treatment; PHS, Physicians’ Health Study; PPP, Primary Prevention Project; TIPS-3,
International Polycap Study; TPT, Thrombosis Prevention Trial; WHS, Women’s Health Study.

The point estimate for each of the four was in the
direction of a benefit of ASA on CVD (figure 1).

ASCEND'’ randomised 15480 subjects with diabetes
mellitus without prior CVD aged 40 to 85 years who
were treated at entry and followed for 7.2 years. ASA
produced a significant 12% benefit on CVD (HR=0.88,
95% CI: 0.79 to 0.97, p=0.010) and a significant
increased risk of major bleeding (HR=1.29, 95% CI:
1.09 to 1.52, p=0.003). Older patients had the same
apparent benefit from ASA than those at younger and
middle ages. ARRIVE'' randomised 12546 subjects,
>bb years of age for men and 60 years for women, with
a 10-year risk of a first event of 10% to 20%. There
was no significant reduction in CVD (HR=0.96, 95% CI:
0.81 to 1.13). ASPREE'"' randomised 19104 subjects
>70years and showed no significant reduction in the
primary combined endpoint (HR=0.95, 95% CI: 0.83 to
1.08). In those above age 70 years, there was a possible
but not significant 11% reduction in their prespeci-
fied tertiary endpoint of CVD, which closely resembled
that used in other trials and meta-analyses. TIPS-3"
randomised 5713 subjects to a polypill and/or ASA and
reported HRs on CVD of 0.79 (0.63 to 1.00) and 0.86
(0.67 to 1.10), respectively. For the combined treat-
ment, the HR was 0.69 (0.50 to 0.97). Older patients
had the same apparent benefit from ASA as those at
younger and middle ages.

To conduct our updated meta-analysis, we defined
a composite endpoint comparable to that of the ATT
meta-analysis of myocardial infarction, stroke and CVD
death. Each individual randomised trial was included in
a 2x2 contingency table of the subjects on ASA (ASA) or
placebo (PCB) with CVD. A weighted analysis of these

2x2 contingency tables was performed using inverse vari-
ance meta-analytic methods. From these aggregate data,
we calculated HRs and 95% CIs."

ASA produced a statistically significant 13% (0.83 to
0.92) reduction in CVD. This point estimate is virtually
identical to that reported in the ATT meta-analysis of 0.88
but has greater precision (figure 1).

For any randomised trial, the ability to detect any
benefit depends on the maintenance of high adher-
ence rates.'* As duration increases, adherence rates
decrease during the same time that the majority of
events are accruing. Further, the effect of ASA on CVD
is acute as the half-life of the platelet is about 8 days.
Thus, ASA non-adherence after only 1week produces
risks as high as those assigned PCB. At trial termination,
reported overall adherence rates in ARRIVE, ASPREE
and TIPS-3 were about 60%, a weighted average over 5
years. For other drugs such as statins, benefits are far
more prolonged after cessation. Non-adherence may
have contributed to a failure to detect significant bene-
fits in ARRIVE, ASPREE and TIPS-3 that were reported
in older adults in previous individual trials as well as
the ATT meta-analysis.”™

In the trials of ASA in primary prevention, the doses
ranged from 75 mg to 500 mg' without significant
effect modification. In three trials directly comparing
75-150mg with 160-325mg daily, there were no
significant differences in efficacy or safety and no
modifications by age. A recently published large-scale
randomised trial directly compared 81 mg with 325 mg
and found no significant differences in efficacy or
safety of ASA."
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The previous guideline used age 70" as the upper age
limit and the recent guidance used age 60.”> Guidelines
and guidance based on age are intrinsically contradictory
because ASA is recommended, on the one hand, only
for higher risk primary prevention subjects, but on the
other, not over age 60 or 70 where the absolute risks of
CVD are much higher than at younger or middle ages.
Our Perspective to primary care providers is a new and
novel evidence-based solution to prescribe ASA based on
benefit-risk, not age.

When the absolute risk of CVD is >10%, the benefits
are generally likely to outweigh the risks as shown in the
ATT meta-analysis,” ASCEND,'’ ASPREE,"* TIPS-3" and
our updated meta-analysis.

For long-term use of ASA or any over-the-counter drug,
patients should consult their primary care provider.
Primary care providers have the most insight and knowl-
edge to decide. ASA should be prescribed only on an
individual patient basis after weighing all benefits and
risks, not just age. These include additional challenges
of patients with prior gastrointestinal bleeding, having
upper gastrointestinal symptoms or using non-steroidal
anti-inflammatory drugs, all of whom have higher abso-
lute bleeding risks.'®

Drug therapies should always be adjunctive to
therapeutic lifestyle changes. Nonetheless, in many
developed countries, adjunctive drug therapies will
be necessary for many high-risk primary prevention
subjects.'® For example, in the USA, 40% of adults over
age 40 have metabolic syndrome, which includes over-
weight and obesity, hypertension, dyslipidaemia and
insulin resistance, a precursor to diabetes mellitus. Such
primary prevention patients have a 16%-18% ten-year
risk of a first CVD event, which is similar to the abso-
lute risk of a recurrent event in secondary prevention
patients.'? ASA should be considered only after imple-
mentation of therapeutic lifestyle changes and other
drugs of proven benefit such as statins which are, at
the very least, additive to ASA.2° Further, the increased
prescription by primary care providers of evidence-
based doses of high potency statins will be sufficient
for the vast majority of patients. In contrast, for the
effective management of blood pressure, multiple
drugs may be necessary adjuncts to therapeutic lifestyle
changes. These may render residual risks below 10% in
which cases ASA would not be indicated.

The clinical decisions by primary care providers about
ASA should be based on a totality of evidence including
age but also other data not routinely available in most
risk calculators. These include overweight and obesity,
physical inactivity and family history of premature CVD.
When the magnitude of absolute benefits and risks is
similar, individual patient preference assumes increasing
importance but should only be one factor in clinical deci-
sion making. This may include consideration of whether
the prevention of a first myocardial infarction or stroke is
more important to an individual patient than the devel-
opment of a significant gastrointestinal bleed. Individual

randomised trials and their meta-analyses should also be
only one component of the totality of evidence. Finally,
guidelines should only provide guidance to primary care
providers.

In summary, our Perspective is that individual clinical
judgements by primary care providers about the prescrip-
tion of ASA in primary prevention of CVD should be
based on our evidence-based approach of weighing abso-
lute benefits and risks rather than a decision based solely
on age. This strategy would do far more good for far
more patients as well as far more good than harm in both
developed and developing countries. This new and novel
strategy for ASA for primary care providers to consider
in prescribing ASA in primary prevention of CVD is the
same as the general approach previously suggested by
Professor Geoffrey Rose.”!

Contributors All authors contributed to this manuscript.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests CHH reports that he serves as an independent scientist

in an advisory role to investigators and sponsors as Chair of data monitoring
committees for Amgen, British Heart Foundation, Cadila, Canadian Institutes of
Health Research, DalCor, and Regeneron; to the US FDA and UpToDate; receives
royalties for authorship or editorship of three textbooks and as co-inventor on
patents for inflammatory markers and cardiovascular disease that are held by
Brigham and Women’s Hospital; has an investment management relationship

with the West- Bacon Group within SunTrust Investment Services, which has
discretionary investment authority; does not own any common or preferred stock
in any pharmaceutical or medical device company. JMG reports that he serves

as a consultant to Bayer. MAP reports that he receives research support from
Novartis. He serves as an independent scientist in an advisory role to AstraZeneca,
Boehringer-Ingelheim and Eli Lilly Alliance, Corvidia, DalCor, GlaxoSmithKline,
NHLBI CONNECTSs (Master Protocol Committee), Novartis, Novo Nordisk, Peerbridge
and Sanofi; and has equity in DalCor and Peerbridge. DLDM reports that he

serves as an independent scientist in an advisory role to the National Institutes of
Health, the US Food and Drug Administration (FDA) and the pharmaceutical and
medical device industry on the design, monitoring and analysis of trials. He serves
on data monitoring committees for Astra Zeneca, Amgen, Action, DalCor, GSK,
Merck, Sanofi, Boehringer Ingelheim, Teva and AbbVie. He holds no stock in any
pharmaceutical or device company. SKW reports that she serves as an independent
scientist in an advisory role to investigators and sponsors as member of three data
monitoring committees for Amgen.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1 American heart Association/American College of cardiology Task
force. guidelines on the primary prevention of cardiovascular
disease. J Am Coll Cardiol 2019;74:e177-232.

2 Cable Network News. United States preventive services Task force
advises against aspirin for primary CVD prevention for adults 60 years
or older, 2021.

3 Antithrombotic Trialists' Collaboration. Collaborative meta-analysis
of randomised trials of antiplatelet therapy for prevention of
death, myocardial infarction, and stroke in high risk patients. BMJ
2002;324:71-86.

4 Steering Committee of the Physicians' Health Study Research
Group. Final report on the aspirin component of the ongoing
physicians' health study. N Engl J Med 1989;321:129-35.

Kim K, et al. Fam Med Com Health 2021;9:e001475. doi:10.1136/fmch-2021-001475

"yBuAdos Aq paloalold 1sanb Aq +20z ‘ST YoIe uo /wod g yowy//:dny woiy papeojumod "TZ0Z Jaquiadad +Z Uo G/ T00-TZ0Z-UdWY/9STT 0T St paysiiand 1Sy :yijeaH wo)d pajA we-


http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1136/bmj.324.7329.71
http://dx.doi.org/10.1056/NEJM198907203210301
http://fmch.bmj.com/

5

6

10

Peto R, Gray R, Collins R, et al. Randomised trial of prophylactic
daily aspirin in British male doctors. BMJ 1988;296:313-6.

The Medical Research Council’s General Practice Research
Framework. Thrombosis prevention trial: randomised trial of low-
intensity oral anticoagulation with warfarin and low-dose aspirin

in the primary prevention of ischaemic heart disease in men at
increased risk. the medical Research Council's general practice
research framework. Lancet 1998;351:233-41.

Hansson L, Zanchetti A, Carruthers SG, et al. Effects of intensive
blood-pressure lowering and low-dose aspirin in patients with
hypertension: principal results of the hypertension optimal treatment
(hot) randomised trial. hot Study Group. Lancet 1998;351:1755-62.
Roncaglioni MC. On behalf of the Collaborative group of the primary
prevention project (ppp). low dose aspirin and vitamin E in people
at cardiovascular risk: a randomised trial in general practice. Lancet
2001;357:89-95.

Ridker PM, Cook NR, Lee I-M, et al. A randomized trial of low-dose
aspirin in the primary prevention of cardiovascular disease in women.
N Engl J Med 2005;352:1293-304.

ASCEND Study Collaborative Group, Bowman L, Mafham M, et al.
Effects of aspirin for primary prevention in persons with diabetes
mellitus. N Engl J Med 2018;379:1529-39.

12

20

McNeil JJ, Nelson MR, Woods RL, et al. Effect of aspirin on all-cause
mortality in the healthy elderly. N Engl J Med 2018;379:1519-28.
Yusuf S, Joseph P, Dans A, et al. Polypill with or without aspirin

in persons without cardiovascular disease. N Engl J Med
2021;384:216-28.

Hennekens CH, Buring JE. Epidemiology in medicine. little, brown
and company. Boston. Lippincott: Wolters Kluwer, 1987.

Jones WS, Mulder H, Wruck LM, et al. Comparative effectiveness

of aspirin dosing in cardiovascular disease. N Engl J Med
2021;384:1981-90.

Hennekens CH, Baigent C. Prevention. Aspirin in primary prevention-
-good news and bad news. Nat Rev Cardiol 2012;9:262-3.
Hennekens CH, DeMets DL. Prevention: aspirin in primary prevention
needs individual judgements. Nat Rev Cardiol 2014;11:438-40.
Caldwell M, Martinez L, Foster JG, et al. Prospects for the primary
prevention of myocardial infarction and stroke. J Cardiovasc
Pharmacol Ther 2019;24:207-14.

Sherling DH, Perumareddi P, Hennekens CH. Clinical and policy
implications of metabolic syndrome: the new silent killer. J
Cardiovasc Pharmacol Ther 2017;22:365-7.

Hennekens CH, Sacks F, Tonkin A. Additive benefits of pravastatin
and aspirin to decrease risks of cardiovascular disease: randomized

11 Gaziano JM, Brotons C, Coppolecchia R, et al. Use of aspirin to and observational comparisons of secondary prevention trials and
reduce risk of initial vascular events in patients at moderate risk of their meta-analysis. Arch Int Med 2004;164:40-4.
cardiovascular disease (arrive): a randomised, double-blind, placebo- 21 Rose G. Sick individuals and sick populations. Int J Epidemiol
controlled trial. Lancet 2018;392:1036-46. 2001;30:427-32.
4 Kim K, et al. Fam Med Com Health 2021;9:e001475. doi:10.1136/fmch-2021-001475

"yBuAdos Aq paloalold 1sanb Aq +20z ‘ST YoIe uo /wod g yowy//:dny woiy papeojumod "TZ0Z Jaquiadad +Z Uo G/ T00-TZ0Z-UdWY/9STT 0T St paysiiand 1Sy :yijeaH wo)d pajA we-


http://dx.doi.org/10.1136/bmj.296.6618.313
http://dx.doi.org/10.1016/S0140-6736(97)11475-1
http://dx.doi.org/10.1016/S0140-6736(98)04311-6
http://dx.doi.org/10.1056/NEJMoa050613
http://dx.doi.org/10.1056/NEJMoa1804988
http://dx.doi.org/10.1016/S0140-6736(18)31924-X
http://dx.doi.org/10.1056/NEJMoa1803955
http://dx.doi.org/10.1056/NEJMoa2028220
http://dx.doi.org/10.1056/NEJMoa2102137
http://dx.doi.org/10.1038/nrcardio.2012.26
http://dx.doi.org/10.1038/nrcardio.2014.88
http://dx.doi.org/10.1177/1074248418817344
http://dx.doi.org/10.1177/1074248418817344
http://dx.doi.org/10.1093/ije/30.3.427
http://fmch.bmj.com/

	Primary care providers should prescribe aspirin to prevent cardiovascular disease based on benefit−risk ratio, not age
	Abstract
	References


