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A R T I C L E  I N F O A B S T R A C T

________

1. INTRODUCTION

Type 2 diabetes mellitus (T2DM) patients have high risk and
recurrent cardiovascular events in addition to coronary,
cerebrovascular, and peripheral arterial ischemia1. For more
than 25 years, there has been thorough study and challenging
demonstration that lowering low-density lipoprotein
cholesterol with a potent statin therapy, and platelet
inhibition with aspirin therapy, can reduce recurrent
cardiovascular risk in these patients2. T2DM patients with
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Notwithstanding the high cardiovascular risk, facts of efficacy of preventive strategies in

individuals with diabetes are limited. In particular, the recommendations in the use of

aspirin in patients with diabetes mostly reflect an extrapolation from data deriving from

other high risk populations. In addition, the supposed additive effects of aspirin and statins

in diabetes remain to be investigated. This aspect is of particular interest in the light of the

existing debate concerning the need of multiple interventions to reduce total cardiovascular

risk, which has also lead to the proposal of a polypill. This review is to evaluate the efficacy

of aspirin in the primary prevention of major cardiovascular events in diabetic patient’s

candidate for treatment of statins. These preventive strategies will be evaluated on the top of

the other strategies aimed at optimizing the care of diabetic patients in terms of metabolic

control and control of the other cardiovascular risk factors.
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additional cardiovascular risk factors are at high risk for
incident ischemic events and statin therapy is also effective
in this setting. As a result, there has been extensive clinical
implementation of statin therapy in patients with T2DM. On
the contrary, the additional benefit of aspirin therapy in
patients without established cardiovascular disease, even
those with T2DM, awaits definitive results3.

One imperative field in which decisions and strategies for
implementation of these therapies are critical is within
cardiovascular outcomes trials studying new therapies in
patients with T2DM4. A tested novel cardioprotective
therapy is likely to be judged in the context of the trial
patient’s background treatment. In this review, it was
discussed the use of aspirin and statins for the prevention of
cardiovascular (CV) events in high-risk patients with T2DM.
Existing guidelines separate patients into those with either
established cardiovascular disease (secondary prevention)
and those patients at high-risk for cardiovascular disease as a
result of multiple risk factors (primary prevention) when
discussing the evidence for these cardiovascular preventive
therapies, and we discuss these therapies in that context.

In particular, the role of aspirin and statins for primary
prevention therapy in high-risk patients with diabetes
reviewed, considering recent results, potential controversy,
and misconceptions of the benefits and risks of these
medications in diabetic patients without a prior
cardiovascular event5. It can be concluded that a summary of
the scenery of milieu therapy in up to date cardiovascular
outcomes trials of patients with T2DM, including trial
recommendations for aspirin and statin treatment.

Cardiovascular Risk Reduction Important in Diabetes-
Why?
T2DM patients are at 2 to 4 times increased risk of CV
events compared with those without T2DM. In patients older
than 65 years, the primary cause of death in 2 out of 3
diabetic patients is coronary heart disease, followed by
stroke in 1 out of 66. The risk of major vascular events may
be lowered with lifestyle changes and medical therapy, but
nevertheless the emphasis on prevention is important
because a diabetic patient's first vascular event may be fatal7.
The patients with established atherothrombosis (occlusive
vascular disease) have a high risk of recurrent major
vascular events (myocardial infarction [MI], stroke, or CV
death)8. The highest risk group is those with prior ischemic
events, followed by those with stable atherosclerosis, and
those with T2DM and multiple risk factors without
established cardiovascular disease (CVD).

Importance of CVD risk management in patients with
T2DM
Type 2 diabetes mellitus (T2DM) is commonly accompanied
by other cardiovascular disease (CVD) risk factors, such as
hypertension, obesity, and dyslipidemia7. Furthermore, CVD

is the most common cause of death in people with T2DM. It
is therefore, the critical importance is to minimize the risk of
macrovascular complications by carefully managing
modifiable CVD risk factors in patients with T2DM.
Therapeutic strategies should include lifestyle and
pharmacological interventions targeting hyperglycemia,
hypertension, dyslipidemia, obesity, cigarette smoking,
physical inactivity, and prothrombotic factors. This article
discusses the impact of modifying these CVD risk factors in
the context of T2DM; the clinical evidence is summarized,
and current guidelines are also discussed. The cardiovascular
benefits of smoking cessation, increasing physical activity
and reducing low-density lipoprotein cholesterol and blood
pressure are well established.
For aspirin therapy, any cardiovascular benefits must be
balanced against the associated bleeding risk, with current
evidence supporting this strategy only in certain patients
who are at increased CVD risk7. Although overweight,
obesity, and hyperglycemia are clearly associated with
increased cardiovascular risk, the effect of their modification
on this risk is less well defined by available clinical trial
evidence.

However, for hypoglycemic drugs, further evidence is
expected from several ongoing cardiovascular outcome
trials. Altogether, the evidence highlights the value of early
intervention and targeting multiple risk factors with both
lifestyle and pharmacological strategies to give the best
chance of reducing macrovascular complications in the long
term.

2. ASPIRIN THERAPY
Secondary prevention with Aspirin
The Antithrombotic Trialists' (ATT) Collaboration
conducted a meta-analysis of the 195 randomized clinical
trials that studied 135,640 patients with a wide range of
atherothrombosis (including acute MI, prior MI, prior stroke
or transient ischemic attack [TIA], peripheral artery disease,
angina, coronary artery bypass surgery, or angioplasty)9.
Aspirin therapy significantly lowered the risk of major
vascular events (a composite of CV death, MI, or stroke) by
22% (events [%] in control arm, 13.2%, Vs events in
antiplatelet arm, 10.7%; odds ratio [OR] 0.78 [95% CI,
0.75–0.81]; treating 1000 patients for 2 years will result in
25 [95% CI, 22–28] fewer major vascular events) regardless
of prior type of athero-thrombosis, in those with and without
T2DM, and among both men and women9.
What Do the Guidelines Say?
Current guidelines recommend aspirin therapy (75-162
mg/d) for secondary prevention of recurrent CV events in
diabetic patients with established coronary artery disease,
cerebrovascular disease, and symptomatic peripheral arterial
disease10.
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Primary prevention with Aspirin
Aspirin may also prevent a first vascular event in patients
with T2DM and multiple risk factors without established
atherosclerosis; however, definitive evidence of its benefit
remains to be demonstrated. Among 4000 diabetic men and
women without CVD studied in the ATT Collaboration,
aspirin therapy lowered the risk of serious vascular events by
12%11.
Important trials are ongoing to determine the contemporary
benefits of aspirin for primary prevention of cardiovascular
events in diabetic patients. Until the results of these studies
are reported, it is reasonable to consider aspirin for patients
with T2DM and multiple risk factors that who are not at high
risk for bleeding. Although the absolute benefit may be
small for aspirin in primary prevention, the effect is very
meaningful on a population-wide perspective because
millions of patients with T2DM have multiple risk factors
without established atherosclerosis12. In addition, patients
with diabetes who have more than 1 risk factor have an even
higher baseline risk of incident CV events than the event
rates reported in aspirin primary prevention studies and may
derive even greater benefit from aspirin.

What Do the Guidelines Say?
Current guidelines encourage consideration of aspirin (75-
162 mg/d) for the primary prevention of a first vascular
event in high-risk men and women with T2DM10.
Specifically, aspirin is appropriate in diabetic men aged ≥50
years or women aged ≥60 years with at least 1 additional
CVD risk factor who are at low risk for major bleeding (i.e.,
no history of previous GI bleeding or peptic ulcer disease or
concurrent use of other medications that increase bleeding
risk, such as warfarin). These criteria fit the description of
the high-risk patients with T2DM, and therefore we
recommend that appropriately selected patients at low risk
for bleeding be treated with low-dose aspirin for the primary
prevention of CV events.

3. STATIN THERAPY
Secondary prevention with Statins
Diabetic patients commonly have dyslipidemia.
Characteristic abnormalities in the lipid profile in T2DM
include elevated triglycerides and apolipoprotein B,
increased low-density lipoprotein (LDL) cholesterol, very
low-density lipoprotein cholesterol (VLDL), and free fatty
acids, as well as decreased atheroprotective high-density
lipoprotein (HDL) cholesterol levels13. The lipid
abnormalities that develop in T2DM promote atherogenesis
and are strongly related to CVD risk. Therefore,
dyslipidemia is an important therapeutic target.
Metabolic and lipid abnormalities improve with weight loss,
exercise, smoking cessation, and dietary modification. It can
be highlighted that the counseling of patients toward
achieving these therapeutic lifestyle modifications14 (see

What Do the Guidelines Say?). Just as important is
pharmacologic treatment with statins that have proven
benefit in decreasing CVD risk in T2DM, especially in those
patients with established atherosclerosis. Statins are safe,
very well tolerated, and highly effective in reducing LDL
cholesterol by increasing LDL clearance and decreasing
VLDL secretion15.

What Do the Guidelines Say?
Current guidelines recommend lifestyle modification to
lower lipid levels by focusing on:

 Reducing saturated fat, trans fat, and cholesterol intake;

 Increasing omega-3 fatty acid, viscous fiber, and plant
oil intake;

 Weight loss if indicated;

 Increased physical activity.
The guidelines also recommend statin therapy for secondary
prevention of CVD in diabetic patients with established
atherosclerosis regardless of baseline lipid levels. The
primary goal of therapy is to achieve an LDL cholesterol
(LDL-C) <100 mg/dL (<2.6 mmol/L) and ideally <70 mg/dL
(<1.8 mmol/L) using higher-dose statins when lipid levels do
not meet these targets on maximally tolerated statin therapy,
the guidelines provide an alternative acceptable goal for a
reduction in LDL-C of at least 30% below baseline16. In
addition, desirable non–HDL-C levels in patients with
T2DM are <130 mg/dL (<3.3 mmol/L) and ideally <100
mg/dL (<2.6 mmol/L) (or triglyceride levels <150 mg/dL
(<1.7 mmol/L) and HDL cholesterol >40 mg/dL (>1
mmol/L) in men or >50mg/dL (>1.3 mmol/L) in women)
and apolipoprotein-B (Apo-B) <100 mg/dL (1.0 g/L) and
ideally <80 mg/dL (0.80 g/L). Nevertheless, LDL values
remain the preferred lipid-lowering targets with statins.

Primary prevention with Statins
The benefits of statin therapy to prevent vascular events or
vascular death in high-risk diabetic men and women without
established CVD are also clear. There have been 14 major
trials involving 18,686 T2DM patients (including the Heart
Protection Study, Collaborative Atorvastatin Diabetes Study
[CARDS], Anglo-Scandinavian Cardiac Outcomes Trial
[ASCOT], and Atorvastatin Study for Prevention of
Coronary Heart Disease Endpoints in Non-Insulin-
Dependent Diabetes Mellitus [ASPEN]) that studied statins
for primary prevention of CVD incorporated into the CTT
meta-analysis17. Many trials enrolled a combination of
diabetic patients with and without established
atherosclerosis, but CARDS was one of the few trials that
enrolled exclusively diabetic patients without established
atherosclerosis.
What Do the Guidelines Say?
Present guidelines recommend lifestyle modification and
then statin therapy for primary prevention of a first
cardiovascular event in diabetic patients older than 40 years
of age with multiple risk factors regardless of baseline lipid
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levels16. The primary goal of therapy is to achieve an LDL
cholesterol (LDL-C) <100 mg/dL (<2.6 mmol/L) and ideally
<70 mg/dL (<1.8 mmol/L) using higher dose statins. When
lipid levels do not meet these targets on maximally tolerated
statin therapy, the guidelines again provide an alternative
acceptable goal for an LDL-C reduction of at least 30%. The
health benefit translates into 36 fewer (95% CI, 23–49)
serious vascular events for every 1000 diabetic patients
without established CVD who achieve an LDL cholesterol
reduction of 40 mg/dL (1 mmol/L) with statin therapy over 5
years; additional reductions achieved in LDL cholesterol
would translate into even more prevented events.
High-risk individuals, originally dogged from results of the
Framingham Heart Study, are those without established
CVD with an estimated 10% risk of developing an incident
CV event over the ensuing 10 years due to the presence of
multiple risk factors. This group includes diabetic men ≥50
years or women ≥60 years with at least 1 additional CVD
risk factor (smoking, hypertension, hyperlipidemia,
albuminuria, or family history of CVD). Therefore, it can be
recommended that these high-risk diabetic patients receive
statin therapy for primary prevention of CV
events regardless of baseline lipid levels.

What the recommendations are for use of Statin and
Aspirin Therapy in Contemporary Cardiovascular
Outcomes Trials Studying Patients with T2DM?
A review of published contemporary major cardiovascular
outcomes trials, cohort studies, and design papers in patients
with T2DM revealed that the vast majority of studies
stipulated that background risk factor preventive care be
consistent with current guideline recommendations at the
time of conduct18. The baseline use of aspirin and statin
therapy, along with angiotensin-converting enzyme (ACE)
inhibitor or angiotensin receptor blocker (ARB) use, and the
concomitant use of antidiabetic medications within these
studies19. Only 1 study reported in their main publication or
methods paper that aspirin and statin therapy was expected
to be prescribed to all participants unless contraindicated.
Nevertheless, even under these ideal circumstances,
contemporary cardiovascular outcomes trials studying
secondary prevention in patients with T2DM enroll cohorts
with approximately 75% statin use at baseline and
approximately 60% use in mixed primary/secondary
prevention cohorts, achieving only slight improvement over
the course of the observation period20. Regarding aspirin
therapy, a similar ceiling is seen; with baseline use of 50% to
70% in most trials that enroll mixed primary/secondary
prevention cohorts from diverse international regions with
varied access to background care.

4. CONCLUSION
Aspirin and statin therapy protect a wide range of patients
with T2DM was established, or at high risk of developing
atherothrombosis. These therapies, along with diet, exercise,

and blood pressure control with medications such as ACE
inhibitors, are currently considered the cornerstones of
secondary and, in appropriately selected patients, primary
cardiovascular therapy in high-risk diabetic patients. There
remains considerable controversy regarding the balance of
cardiovascular efficacy and potential bleeding with aspirin
for primary prevention among younger or low-risk patients
with T2DM. The results of ongoing large randomized
clinical trials are therefore eagerly awaited to provide insight
into this group of patients. In appropriately selected diabetic
patients with multiple risk factors, the risk for incident or
recurrent CV events is considered high enough to justify the
protective therapy aspirin and statins afford.
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