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Primary Cardiovascular Prevention: A Conventional 
Definition
Primary cardiovascular (CV) prevention can be defined as the 
pharmacological and/or nonpharmacological prophylaxis of 
atherothrombosis, evaluated as prevention of major cardiovas-
cular events (MCEs) in subjects without history or clinical 
signs of underlying disease. Trials of CV primary prevention 
therefore recruit subjects who are exempt from a past or recent 
myocardial infarction (MI), stroke (major and minor), or symp-
tomatic coronary artery disease (CAD) or peripheral artery 
disease (PAD). Main incident outcomes to be measured are 
MI, stroke, and cardiovascular death (CVD). Additional out-
comes, such as hospitalization, revascularization for coronary 
disease, incident angina, all-cause mortality, and others, are 
sometimes added as auxiliary end points.

The above definition also indicates that the populations of 
these trials are composed of apparently healthy persons, not 
necessarily investigated for the presence or absence of risk 
factors, biomarkers, or features of organ or tissue damage 
related to CVD.

For these reasons, the concept of primary prevention is 
rather weak and subject to evolution and changes, and the 
results of trials so defined are difficult to apply. The transition 
from primary to secondary prevention is in fact not dichoto-
mous but rather represents a continuum.

In some trial settings, the presence of one or more of these 
features can be a requirement for enrollment. This is still 
denominated primary prevention, performed in a population 
that although apparently “healthy” is characterized by hyper-
tension, diabetes, asymptomatic PAD, or similar features.

In consequence, populations recruited in trials defined of 
primary prevention will present a certain degree of heterogene-
ity between patients and trials, as a function of the known or 
apparent absence or presence of factors that can influence the 
level of CV risk.

Primary prevention is therefore a conventional definition, 
and as such, it might sooner or later become outdated and 
possibly substituted by “prevention in subjects with specified 
levels or ranges of global cardiovascular risk.”1 The risk level 
may be, in the future, more precisely defined and personalized 
by adequate investigation for new risk factors and subclinical 
organ damage.

Levels of CV Risk
The average risk of a primary prevention population, although 
variable, is anyway much lower than that of populations in sec-
ondary prevention. By reviewing a great number of trials, the 
global CV risk levels expressed in a number of MCEs expected 
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per 100 persons per year can be classified as follows. Healthy 
subjects (any age) bear a global CV risk <2% MCEs per year. 
The risk increases from 2% to 4% MCE cases per year in 
asymptomatic subjects with risk factors, biomarkers, or sub-
clinical organ damage. Thus, in patients enrolled in trials of 
primary prevention (exempt from MCE due to atherothrom-
bosis), the global CV risk may vary from 1% to 4% cases of 
MCE per year. Conversely, in conditions of secondary preven-
tion as in cases with previous acute myocardial infarction 
(AMI), stroke, stable CAD, or symptomatic PAD, the esti-
mated global risk is ⩾4% cases of MCE per year. In highly 
unstable conditions, such as acute coronary syndrome, the 
global risk sharply increases to >10 and even 20% cases of 
MCE per year.2 But does the level of CV risk influence the 
clinical response to aspirin?

In the landmark meta-analysis of 2009 by the Antithrombotic 
Trialists’ (ATT) Collaboration,3 it was shown that both in pri-
mary and secondary prevention, no direct correlation existed 
between the levels of any of the main risk factors or the levels 
of global CV risk, with the relative risk reduction (RR) due to 
low-dose aspirin. Therefore, there is no direct indication that 
aspirin is more effective in patients at high risk than at low risk. 
On the contrary, the absolute RR with aspirin is much higher 
in secondary than in primary prevention because of the greater 
number of events occurring in subjects at higher risk; thus, 
more events are liable to be prevented by an appropriate drug.2

For these reasons, aspirin is expected to be not less effective, 
but less eff icient in patients at low risk, that is to say, in primary 
prevention.

Efficiency Versus Efficacy of Aspirin in Primary 
Prevention
In fact, in the capital meta-analysis of 2009, the absolute effect 
of aspirin was low in “healthy” patients at low risk—6 cases of 
AMI spared per 1000 persons in 10 years—whereas in subjects 
at moderate or high risk, the corresponding figure varied from 
20 to 30 per 1000 persons in 10 years. As said, the relative RR, 
reflecting aspirin efficacy, did not correlate with the risk level.3

Between 2011 and 2016, as many as 6 additional meta-
analyses of trials of aspirin in primary prevention were pub-
lished. Only the most recent one, performed in preparation of 
the 2016 US Preventive Services Task Force (USPSTF) 
Guidelines, is discussed here.4 The main result was a significant 
RR for nonfatal MI (RR: 0.78), whereas the reduction in non-
fatal stroke was small (RR: 0.95) and not significant. Similarly, 
neither CV nor all-cause mortality was significantly reduced. 
The RR of 0.94 for total mortality reiterated identical figures 
found in previous meta-analyses, probably to be attributed to 
non-CV mortality. In elderly patients, a somewhat greater ben-
efit of aspirin in preventing MI was found. A sex difference, 
suggested by some trials, could not be confirmed.

In fact, despite these repetitive efforts by many groups, our 
knowledge failed to increase beyond the results of the ATT 
study of 20093: the only identifiable and consistent effect of 

aspirin in primary prevention is a moderate reduction in non-
fatal MI, a result already well ascertained in the first trials many 
years ago (1988/1989).

Aspirin in High-Risk Primary Prevention
A number of studies have also been performed on asympto-
matic patients bearing predefined risk factors or signs of 
organ/tissue damage. These studies enrolled subjects consid-
ered at higher risk than those recruited in trials not requiring 
such features. Conditions studied were hypertension, diabe-
tes, asymptomatic PAD, asymptomatic PAD with diabetes, 
chronic renal disease, and others. None of these conditions 
enhanced the efficiency of aspirin on single CV end points or 
on CV or all-cause mortality.

For instance, regarding diabetes, a new meta-analysis of 
primary CV prevention trials5 confirmed previous studies 
showing a moderate reduction in nonfatal MI that drove a 
small difference in MCE (RR = 0.90). But other individual 
end points, such as stroke, CV, and total mortality, were as 
usual not affected.

It could therefore seem that the influence of additional 
risk factors or subclinical CV conditions may not be suffi-
cient to heighten the risk of asymptomatic patients to levels 
comparable with those occurring in secondary prevention. 
However, these effects could also be due to the small size of 
this type of trials.

Net Benefit of Aspirin in Primary Prevention
It should be reported here that according to the more recent 
data of the USPSTF, the risk of major digestive bleeding 
under low-dose aspirin in primary prevention is increased by 
about 60% over baseline, corresponding to 0.3 cases of such 
bleeding per 1000 persons per year.6 For intracranial hemor-
rhage, the figure is a 27% increase, corresponding to 0.1 cases 
per 1000 persons per year. Thus, although in secondary pre-
vention the benefit of low-dose aspirin in terms of MCE 
averted clearly outweighs the risk of severe bleeding compli-
cations, in primary prevention the benefit-risk balance should 
be more carefully considered.

A cumulative review published in 20137 directly addressed 
the problem by comparing the absolute numbers of events 
averted (benefits) with the absolute numbers of severe bleed-
ing events incurred (harms) in trials of primary prevention 
with low-dose aspirin. The study yields interesting informa-
tion, especially because it allows comparison of the numbers 
needed to treat (NNT) for averting 1 MCE with the numbers 
needed to harm (NNH) for inducing a major bleeding com-
plication. For example, the NNT = 250 for deaths averted is 
not too far away from the NNH = 212 for a major bleeding. 
Obviously, a major bleeding is in general far less severe than 
death, and several major bleeding events can be controlled. 
However, the concept of net benefit deserves a more compre-
hensive definition. For instance, from their meta-analysis, Xie 
et  al8 state that aspirin in primary prevention confers “a 
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significant net benefit,” but by reviewing their data, one finds 
an NNT for preventing 1 MCE of 284 versus an NNH for 
inducing a major bleeding of 299: too small a difference to 
qualify this as a clear net benefit.

It should after all be considered that the net clinical benefit 
is an abstraction when applied to the single healthy person; in 
fact, it is widely influenced not only by the end points chosen 
but also by patients’ preferences, as well as by the ethical respon-
sibility of the doctor who is prescribing a drug to a healthy 
individual at low CV risk, exposing him to a severe side effect. 
In an individual setting of prevention, the net benefit cannot be 
defined only in terms of numbers or statistical evidences. In 
fact, inducing severe bleeding in a healthy person at low risk of 
a future CV event is ethically more demanding than inducing 
the same bleeding in an actual patient at high CV risk.

Low-Dose Aspirin and Prevention of Cancer
The cardiologist interested in primary prevention of CV 
events in (apparently) healthy persons cannot anyway neglect 
recent knowledge about the properties of aspirin in prevent-
ing cancer.

The evidence for this protective effect originates mainly 
from side observations related to studies of CV prevention. In 
fact, in a number of previous meta-analyses and especially in a 
large meta-analysis of trials of primary or secondary CV pre-
vention with low-dose aspirin, a consistent reduction in non-
vascular mortality was observed,9 later shown to be due to a 
lowered cancer mortality. The effect became evident after 4 or 
more years of follow-up. Also, cancer incidence was lower in 
another study,10 with an absolute difference of 3.13 cases on 
1000 persons per year.

The quoted analysis of Sutcliffe et al7 showed that reduction 
in cancer mortality was maximal after ⩾7 years of follow-up, 
with a significant 20% lower incidence, mainly driven by a 34% 
mortality reduction of colorectal cancer.

Recent evidence collected for the USPSTF puts these 
data in a more balanced perspective.11 The authors state in 
fact that a statistically valuable evidence for a reduction in 
cancer mortality and incidence in aspirin trials especially 
emerges when including trials of both primary and second-
ary CV prevention with any aspirin doses (from 75 to 
1200 mg/day). Daily dosing and scheduled treatment dura-
tion of at least 4 years seem also to be necessary.

The mechanism(s) involved in this anticancer effect are 
still debated: inhibition of the COX1 and/or the COX2 path-
ways by aspirin seems to be involved. The search for related 
biomarkers is rapidly progressing and will allow to select 
patients at higher risk of colorectal cancer, with or without 
specific family history.12

At any rate, according to the current knowledge, we likely 
can expect a moderate anticancer effect in most of the usual 
CV primary prevention settings, as much larger than usual 
duration of treatment and follow-up and strict daily compli-
ance seem to be necessary for relevant clinical effects.

Searching for a Cutoff Level of CV Risk for Primary 
CV Prevention
As seen before, there is a lack of direct evidence for a positive 
correlation between the level of global CV risk and the efficacy 
of aspirin. In primary prevention, the modest effects are largely 
due to lesser efficiency of aspirin as a result of low absolute 
number of events preventable, and the consequent net benefits 
between thrombotic events spared and hemorrhagic events 
induced are small.

To search for a CV risk level above which the increased 
absolute number of events prevented will result in a better net 
benefit is therefore an important goal.

To pursue this objective, a team of scientists of the 
Thrombosis Group of the European Society of Cardiology 
(ESC) and, among them, the author of this editorial measured 
the average CV risk of 9 representative primary prevention 
trials.13 Afterward, the association of thrombotic events 
averted and major bleeding episodes occurring in these trials 
was evaluated with a linear univariate inverse regression. The 
results showed that an appreciable net benefit started to appear 
from a risk level of 2 CV events × 100 persons per year, and 
above. This level corresponds to what may be indicated as 
medium-risk to high-risk primary prevention. More details 
are available in the full paper.13

Guidelines, Recommendations, and Individualized 
Treatment
In this situation of uncertainty, a number of contradictory 
guidelines and recommendations have been issued.

The ESC recommends against the use of low-dose aspirin in 
persons exempt from cardiovascular or cerebrovascular events or 
disease, in view of the described uncertain net benefit.14 A simi-
lar attitude was adopted by the Joint British Societies that do 
not recommend low-dose aspirin in asymptomatic patients 
even with diabetes or chronic renal disease.

In contrast, the American College of Chest Physicians 
(ACCP) guidelines recommend with some reservation (grade 
2B) low-dose aspirin in healthy persons aged more than 
50 years, independently of the presence of diabetes.15 The 
American Diabetes Association (ADA) and the American 
Heart Association (AHA) jointly indicate the use of low-
dose aspirin in asymptomatic subjects with type 2 diabetes 
who have a 10-year CV risk >10%, equivalent to 1 MCE per 
100 persons per year.

On the basis of the described method of detection of a rea-
sonable cutoff for CV risk, in the Working Group on 
Thrombosis the problem was approached keeping in mind that 
the transition from primary to secondary prevention consists in 
reality a continuum of increasing levels of CV risk.13 On this 
background, we concluded first by recommending against low-
dose aspirin in asymptomatic individuals with a global CV risk 
level less than or equal to 1 MCE per 100 persons per year. We 
conversely indicated the possible advantage of prescription of 
low-dose aspirin in patients with a risk of 2 or more MCE per 
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100 persons per year, provided they are not at high bleeding risk 
or have any history of bleeding. We finally chose to indicate the 
risk area between 1 and 2 as a gray zone within which aspirin 
could be given only in selected cases. Even in subjects at a risk 
equal to or above the cutoff of 2 MCE per 100 persons per year, 
the decision to initiate low-dose aspirin must anyway be indi-
vidualized, and the choice includes the evaluation of the bleed-
ing risk and the option to prevent colorectal cancer, if 
appropriate, by adequately prolonging treatment duration and 
follow-up.

More recently, the USPSTF4,16 issued new guidelines rec-
ommending low-dose aspirin primary prevention of MCE 
and colorectal cancer to all patients aged between 50 and 
59 years, bearing a CV risk higher than 1 MCE per 100 per-
sons per year, provided their bleeding risk is low and they 
accept long-term treatment up to 10 years (grade B). For the 
decade of 60 to 69, the same criteria were proposed, but the 
decision becomes strictly individualized (grade C). No rec-
ommendation could be issued for persons aged less than 50 or 
more than 70 years.

The USPSTF position confirms our concept of a prominent 
value of the level of global CV risk for the indication of aspirin 
in healthy subjects, even if their proposed CV risk cutoff is less 
restrictive than ours.17

Conclusions
From data and discussions, reported above, it clearly emerges 
that the problem of primary CV prevention with low-dose 
aspirin is still a matter of debate. This situation of uncertainty 
is reflected in the contradictory positions of prestigious inter-
national bodies in their guidelines.

Some important societies, such as the ESC and the Joint 
British Societies, simply made a clean break recommending 
against low-dose aspirin in “healthy” persons. The ACCP gave 
prominent value to age recommending low-dose aspirin in 
healthy people aged more than 50 years, although with some 
reservation.

In turn, the position of our Thrombosis Group13 attributes 
outstanding value to the level of global CV risk. Besides being 
accepted also by ADA and AHA for asymptomatic persons 
with type 2 diabetes, this concept was authoritatively adopted 
by the USPSTF in their 2016 guidelines, thus confirming our 
position independently of the different threshold proposed. 
The threshold levels of CV risk may in fact vary according to 
the mode of calculation and may be influenced by different 
attitudes toward drug administration to healthy persons. 
Regarding this, our more conservative threshold leaves ample 
space for nonpharmacological prevention (eg, lifestyle changes) 
that should anyway not be neglected at any risk level.

Finally, it seems most important to stress that the unsteady 
concept of primary versus secondary prevention should be sub-
stituted, in the future, by a unifying concept of prevention 
according to the global CV risk level. Regarding this, specific 

trials on populations with a predefined level or range of meas-
ured CV risk are strongly recommended.
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