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Diagnosis of diabetes mellitus as
a cardiovascular risk equivalent or
risk factor and implications in drug
therapy management

Practice Points

Brian K Irons†
 Cardiovascular disease plays a significant role in the management and use of healthcare resources in

patients with diabetes and should take a priority in diabetes management.
 Clinical practice guidelines or recommendations for the treatment of diabetes rate the disease as either a

cardiovascular risk equivalent or risk factor, and suggest specific targets of drug therapy or use of specific
medications without taking an individual patient’s overall cardiovascular risk into consideration.
 There are few clinical data to support a significant benefit in cardiovascular prevention by obtaining

recommended targets or use of aspirin in patients with diabetes.
 Using targets of therapy based on the diagnosis of diabetes places some patients at risk for adverse

drug events, increased drug costs and poorer medication adherence, which may not reduce
cardiovascular outcomes.
 There are implications to providers and healthcare systems using the diagnosis of diabetes rather than

assessing overall individual cardiovascular risk in drug therapy management decisions.
 Guidelines focused on primary cardiovascular risk reduction in patients with diabetes should provide

goals of therapy based on sound clinical data and move toward assessing individual risk to guide
medication therapy.

Summary

Current diabetes guidelines list the disorder as a cardiovascular risk equivalent or risk factor. Goals of
therapy for hypertension or lipids or suggested use of aspirin are common though vary and there are insufficient clinical
data to support some recommendations. Using specific goals of therapy for most patients with the diagnosis of diabetes,
a population-based approach may benefit some but not all patients. Recommended targets of therapy or suggested
medication use are not without risk to patients as they can potentially increase the risk for adverse drug reactions and
drug–drug interactions. They may also increase drug costs to patients and lower medication adherence. The goals also carry
implications to providers and healthcare systems. While population-based guidelines make some clinical decisions more
practical, they do not take into consideration an individual’s overall cardiovascular risk. Individualized risk assessment to
guide therapy decisions may optimize benefit while minimizing risk.
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While the treatment of Type 1 and Type 2 diabetes mellitus often centers around the control
of hyperglycemia, the cardiovascular risk associated with having diabetes has profound impacts
on diabetes treatment and the development of
diabetes-related complications. Both forms of
diabetes carry significant cardiovascular risk
with a two- to four-fold increase in the risk
for cardiovascular mortality, the leading cause
of death in diabetes, compared with patients
without the disease [1,2] . Cardiovascular disease
(CVD) accounts for the largest direct inpatient
and outpatient healthcare expenditures in treating diabetes-related complications [3] . With the
projections of the ever increasing prevalence of
diabetes, often cited as an epidemic, the costs
associated with treating diabetes, and in particular cardiovascular complications, will skyrocket
and is a wakeup call for healthcare professionals and systems of care to curb the expense the
disease will play in the future [4,5] .
Landmark prospective studies have not shown
a definitive impact in a reduction of cardio
vascular outcomes through improved glycemic
control [6–8] . However, pooled meta-analysis
data suggest there may be a mild reduction in
cardiovascular outcomes [9,10] . There may also
be some long lasting cardiovascular benefit if
hyperglycemia is better controlled early after
diagnosis [11,12] . The issue of improvements in
glycemic control and who may benefit from a
cardiovascular stand point is a matter of debate.
Given the unknowns on the benefit of glycemic
control in this area, cardiovascular risk reduction
often revolves around antiplatelet therapy, blood
pressure (BP) control and lipid management
(Figure 1) . There are a host of professional guidelines and position statements that address the
need to control cardiovascular risk in patients
with diabetes. Recommended targets or goals
of therapy in BP and lipids as well as the use of
antiplatelet therapy are common with many of
the leading recommendations in this area listed
in Table 1. Even with various recommendations
in place for many years, efforts to adequately
control and meet these goals of therapy, while
improved, is not optimal [13–15] . The various goals
of therapy or medication recommendations stem
from a variety of study data ranging from epidemiological in nature to randomized controlled
trials. With few exceptions and depending on
how one implements the recommendations, the
diagnosis of diabetes suggests a specific target BP
or lipid concentration or in some cases the use of
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a specific class of medication (e.g., angiotensin
converting enzyme inhibitors for hypertension
control). This is a somewhat ‘one-size-fits-all’,
population-based mentality covering a wide variety of patients based on diagnosis alone. Some
recommendations, though few, suggest a certain
level of cardiovascular risk before initiation of a
particular agent such as aspirin therapy. Even
these suggestions may not come directly from
clinical data. Some guidelines consider diabetes
to be a cardiovascular risk equivalent while others treat diabetes as a cardiovascular risk factor. The use of goals based on the diagnosis of
diabetes alone, either as a risk factor or equivalent and the therapeutic modalities employed
as a result have the potential for both benefit
and risk. If everyone is treated to these goals
or with aspirin therapy, such as a populationbased approach, absolute cardiovascular event
rates will decrease. However this broad-based
approach has the potential to increase healthcare
costs and increase the risk for adverse events.
This approach also treats patients with medications who may not obtain any clinical benefit
from the proposed therapy. Box 1 provides two
general patient case scenarios based on BP, age,
weight status and lipid concentrations. Despite
the drastic differences in diabetes control and
related cardiovascular risk factor values, most
consensus recommendations would suggest very
similar treatment goals and medication use for
both patients. However, one could argue that a
patient has a considerably lower cardiovascular
risk and may not need to be treated as aggressively as patient two. This article discusses some
of the limitations of using the diagnosis of diabetes for specific goals of therapy or medication
use based on the current clinical literature, the
potential implications or risks this may have, and
the need to consider more individualized therapy
and cardiovascular risk assessment to delineate
therapy and therapeutic goals for patients with
diabetes. It is focused on primary rather than
secondary cardiovascular prevention. It also
specifically deals with drug therapy management recommendations and does not address
changes in lifestyle such as changes in diet or
physical activity.
Diabetes as a cardiovascular
risk equivalent
To be considered a true cardiovascular risk
equivalent the diagnosis of diabetes mellitus itself
would carry the same risk of a cardiovascular
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event and/or mortality as a patient already with
a history of established CVD. Over 12 years
ago Haffner and colleagues provide one of the
most cited studies in this field and one used as
an impetus for altering therapeutic guidelines
in treating cardiovascular risk shortly after its
publication [16] . Their results suggested the
7‑year risk for myocardial infarction (MI) and
cardiovascular mortality were similar in subjects
with diabetes and no history of CVD compared
with patients with a history of CVD but without
diabetes (Figure 2) . The results also confirmed the
known increased risk for CVD with diabetes
compared with patients without the disease and
the devastating risk of having both diabetes and
established heart disease. Subsequently other
much larger prospective cohort data have supported this study while other studies in the area
provide conflicting results [17–20] . Controlling
for other known cardiovascular risk factors
(e.g., age, smoking, BP and lipids) in these studies was variable and none controlled for the level
of hyperglycemia. More recently a meta-analysis
evaluating 13 studies in the area and involving
data from more than 45,000 patients suggests
that patients with diabetes with no prior MI are
at a 43% reduced risk for coronary heart disease
events compared with patients without diabetes
but with a previous MI [21] .
Other trials have focused on ascertaining
other factors in addition to diabetes diagnosis
that may help predict cardiovascular risk in
patients with diabetes. Hyperglycemia itself
may increase overall cardiovascular risk but
has not been controlled for in trials assessing
diabetes as a cardiovascular risk equivalent. A
meta-analysis of observational trials focused on
the association between hemoglobin and CVD
showed chronic hyperglycemia is associated with
an increased cardiovascular risk [22] . A subsequent prospective case–cohort study also showed
a continually increased cardiovascular risk with
increasing hemoglobin [23] . However, neither of
these studies compared the risk to patients without diabetes but with established CVD. Other
data suggest the duration of diabetes may be
a strong predictor for silent MI [24] . Age may
also be a factor in creating a cardiovascular risk
equivalent. In a very large, retrospective cohort
study, younger male patients (<50 years of age)
with Type 2 diabetes mellitus (T2DM) and no
history of MI had lower cardiovascular event
rates than patients of the same age with a prior
MI [25] . Women in the same study had a higher
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Figure 1. Targets of therapy to reduce cardiovascular risk in patients with
diabetes mellitus.

risk for a cardiovascular event without diabetes
but a history of MI compared with patients with
diabetes alone regardless of age. In a prospective
cohort study, the 10‑year cumulative incidence
of coronary heart disease in patients with T2DM
was only similar to patients with a history of
CVD without diabetes in those subjects with
diabetes and multiple CVD risk factors [26] .
More recently, in a prospective study involving
over 4000 men age 60 years or greater, it was
found that an earlier onset of diabetes diagnosis
and longer duration of diabetes of nearly 17 years
conferred a similar cardiovascular event rate as
those without diabetes but with established
CVD [27] . Later onset of diabetes diagnosis in
this elderly population, mean duration 4.9 years,
was associated with approximately 50% lower
cardiovascular risk than those with earlier
onset diabetes.
Taken together, these data would suggest that
the risk for CVD is obviously greater for patients
with diabetes than without, but that the diagnosis of diabetes may be more of a cardiovascular
risk factor rather than a risk equivalent. The
subsequent risk for cardiovascular events after
diabetes diagnosis may be more dependent on
age, duration of diabetes, the number of other
cardiovascular risk factors present and glycemic control. These parameters should be taken
into consideration when assessing a patient’s
cardiovascular risk.
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Table 1. Leading professional society guidelines/recommendation goals or targets for primary prevention in patients
with diabetes.
Guideline/recommendation

BP goal
(mmHg)

LDL‑C goal
(mg/dl): statin recommendations

American Diabetes Association

SBP <30 in most patients†
DBP <80

[72]

American Association of Clinical
Endocrinologists
European Society of Cardiology
/European Association for the
Study of Diabetes
Joint National Committee-7
National Cholesterol
Education Program
European Society of Hypertension

<130/80

<100
10‑year CV Risk >10%
Statin therapy regardless of baseline LDL‑C
if >40 years old with one other risk factor
<100
10‑year CV risk >10%
30–40% reduction in LDL‑C
Statin therapy in T2DM if TC >135 mg/dl
and in T1DM if >40 years old
NA
<100

Nothing specific for
primary prevention

[78]

NA
NA

[79]

NA

NA

[55,80]

NA
77 mg/dl
Statin therapy in those >40 years old

10‑year CV risk >10%
Age 50 years
or older if BP
is <145/90 mmHg

[42,81]

American Heart Association
NICE

<130/80

<130/80
NA
2007: <130/80
2009: no specific goal
(treat if BP >140/90, pursue
sizeable BP reduction)
<130/80
<140/80 in general
<130/80 for those with
cerebrovascular, kidney or
eye damage

Aspirin use criteria

Ref.

[73]

[45]

[71]

†
Higher or lower SBP targets may be appropriate depending on response to therapy or patient characteristics.
BP: Blood pressure; CV: Cardiovascular; DBP: Diastolic blood pressure; LDL‑C: Low density lipoprotein-cholesterol; NA: Not applicable based on guideline/recommendation focus;
SBP: Systolic blood pressure; T1DM: Type 1 diabetes mellitus; T2DM: Type 2 diabetes mellitus; TC: Total cholesterol.

Aspirin therapy
For patients with and without diabetes, the use
of aspirin as a means of secondary prevention of
cardiovascular events is well founded with the
benefits outweighing the potential for bleeding
complications [28] . Professional organization
recommendations have long advocated for the
use of aspirin therapy for primary prevention
of CVD in patients with diabetes [29] . Since the
mid to late 2000s, who to initiate aspirin therapy
in has been based on overall cardiovascular risk
and not solely on having the diagnosis of diabetes. For patients with diabetes over 40 years
of age or with other risk factors for CVD, the
American Diabetes Association (ADA) and
the American Heart Association (AHA) have
recommended low-dose aspirin treatment
(75–162 mg/day) [30–32] . However, these data
used as evidence for those recommendations
came primarily from large but older studies
that included high-risk patients but very few
with diabetes [33–35] . Recent studies have cast
doubt on the benefit of aspirin as primary prevention in patients with diabetes. In prospective
studies specifically designed to assess the benefits
and risks of aspirin therapy as primary prevention in patients with T2DM, no clear benefit in
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cardiovascular morbidity or mortality has been
found [36,37] . However, the cardiovascular event
rates anticipated in these trials were significantly
lower than expected and therefore, the power of
the studies to detect a significant difference has
been questioned [38] . Subsequent meta-analyses
including over 10,000 subjects have suggested
very mild (10%) or no relative reduction in
cardiovascular events and no effect on mortality [39–40] . However, subgroup analyses reveal a
potential risk reduction of MI in men but not in
women. Meta-analysis has not suggested a significant increased risk for bleeding complications
although the data was highly variable.
More recent statements from the ADA and
the AHA have been modified as a result of these
recent studies [41,42] . They now recommend the
use of aspirin as primary prevention in those
with a 10‑year cardiovascular risk greater than
10%. However, this recommendation is still
not founded upon prospective clinical data.
Antiplatelet therapy likely has its risks as data
suggests older patients and those with diabetes
may be at a higher risk for both hemorrhagic
stroke and extracranial bleeding with aspirin
use [28] . Likewise, duration of aspirin use and
dosage impact on a patient’s bleeding risk [43] .
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Ongoing larger studies may help shed additional
light on whether the benefits outweigh the risks
from aspirin therapy as primary cardiovascular
prevention in patients with diabetes [44] .
Lipid management
Therapeutic guidelines lowered low-density lipoprotein cholesterol (LDL‑C) goals in the late 1990s
and early 2000s to <100 mg/dl for patients with
diabetes, a target level consistent with patients
with established CVD [45,46] . Most major current guidelines still maintain this LDL‑C target
(Table 1) . Current National Cholesterol Education
Program recommendations state the goal is owing
to diabetes being a cardiovascular risk equivalent
and carries a 10‑year risk of a cardiovascular event
>20% [45] . There is evidence that statin therapy
may reduce the risk for cardiovascular morbidity
but these agents have not shown proven reductions in cardiovascular mortality in patients with
T2DM [47–50] . However, no trial to date assessing
cholesterol lowering medications and their effect
on primary prevention of cardiovascular events in
patients with diabetes has specifically attempted
to obtain a LDL‑C <100 mg/dl or studied patients
with significantly elevated LDL‑C. Rather, subjects were randomized to either placebo or a fixed
dose of statin therapy with no dose titration to a
target LDL‑C. Most included patients with diabetes with at least one other cardiovascular risk
factor and were older (mean >60 years of age)
but whose baseline LDL‑C was only marginally
elevated (between 114–130 mg/dl). As such, the
overall cardiovascular risk would suggest a high
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cardiovascular event rate and if diabetes is a cardiovascular risk equivalent then the event rate
should be quite high or at least that of patients
with established heart disease. However, this has
not been the case. The event rates for cardiovascular outcomes was significantly less for placebo
treated patients with diabetes and no established
heart disease compared with those with heart
disease and without diabetes [47,48] .
Together the primary prevention trials suggest lowering LDL‑C by 28–40% with a fixed
dose statin in patients with diabetes and at least
one other risk factor for CVD lowers the relative
risk for cardiovascular events by 22–37% but has
not been shown to reduce cardiovascular or allcause mortality. The absolute reduction in events
is much smaller than in patients with established
CVD and therefore the number needed to treat
is also much higher. There are no clinical data in
younger patients with diabetes or in those with
significantly elevated baseline LDL‑C. Nor are
there data that titrates statin therapy or adds other
cholesterol lowering medications in addition to
statins purposely to obtain a LDL‑C <100 mg/
dl. These clinical trial data do not specifically
support the arbitrary goal LDL‑C <100 mg/dl or
that diabetes is a cardiovascular risk equivalent.
Using the aggressive LDL target without taking
into consideration overall cardiovascular risk can
lead to increased use of statin therapy in populations of patients whose benefit is not known and
may lead to the addition of other lipid lowering
agents whose benefit in reducing cardiovascular
outcomes is also unknown.

Box 1. Two diabetes patient case scenarios.
Patient one

 51 year old Hispanic male with Type 2 diabetes mellitus diagnosed 4 months ago
 Blood pressure = 136/84 mmHg
 BMI = 32 kg/m2
 A1c = 7.6% (1 month ago)
 LDL‑C = 115 mg/dl
 HDL-C = 45 mg/dl
 Triglycerides = 136 mg/dl
Patient two

 63 year old white female with Type 2 diabetes mellitus diagnosed 15 years ago
 Blood pressure = 144/96 mmHg
 BMI = 33 kg/m2
 A1c = 8.5% (2 weeks ago)
 LDL‑C = 186 mg/dl
 HDL-C = 32 mg/dl
 Triglycerides = 196 mg/dl
HDL‑C: High density lipoprotein-cholesterol; LDL‑C: Low density lipoprotein-cholesterol.
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Fatal and nonfatal MI event
rate/100 person-years
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Figure 3. Myocardial infarction risk with and without diabetes.
MI: Myocardial infarction.
Adapted from [16].

Blood pressure management
There is a clear necessity and benefit from prospective clinical and observational studies in treating
uncontrolled hypertension in patients with diabetes to reduce cardiovascular outcomes [51,52] . The
intensive BP goal of <130/80 mmHg for patients
with diabetes, compared with <140/90 mmHg
for those without the disease, is common among
many professional group recommendations and
has been for over a decade (Table 1) [53] . While
the diastolic BP (DBP) goal is derived from
clinical data, the systolic BP (SBP) target was
derived more from epidemiology data than from
specific prospective clinical trials. This intensive
goal, especially the SBP goal, has come under
some scrutiny recently [54–56] . Subgroup analysis
of patients with diabetes in the Hypertension
Optimal Treatment trial showed a beneficial
effect in reducing cardiovascular risk with a
DBP <80 mmHg versus <90 mmHg [33] . The
mean SBP in the more intensive DBP group was
approximately 139 mmHg but SBP was not used
to assess cardiovascular outcomes. This study was
the momentum for many guidelines in lowering
their DBP goal. In addition, a review of older
hypertension studies found more intensive DBP
lowering was associated with larger reductions
in cardiovascular outcomes and total mortality [57] . A small study (n <500) in patients with
diabetes with mildly elevated baseline BP (mean
136/84 mmHg) showed an increased risk for
stroke (odds ratio: 3.29; 95% CI: 1.06–10.25)
but not MI after over a 5 year follow-up when BP
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was allowed to remain elevated (137/81 mmHg)
compared with lower BP (128/75 mmHg) [58] .
The same investigators found a nearly 50%
reduction in all-cause mortality but no benefit in cardiovascular outcomes in 470 diabetes
patients with uncontrolled hypertension (baseline
155/98 mmHg) achieving a BP of 132/78 mmHg
compared with 138/86 mmHg [59] .
More recent and larger studies on aggressive
SBP reductions in patients with diabetes have
also shown reductions in stroke risk but not
other cardiovascular events. The much talked
about Action to Control Cardiovascular Risk
in Diabetes BP trial (ACCORD‑BP) in 2010
suggested there is no benefit from more intensive BP reduction for patients with diabetes
whose BP was already <140/90 mmHg [60] .
Patients upon entry had a mean baseline BP
of 139/76 mmHg and the investigators targeted a SBP <120 mmHg (average BP achieved
119/64 mmHg) or <140 mmHg (average BP
achieved 133/70 mmHg). They found no beneficial effect on cardiovascular outcomes but did
observe a reduction in stroke risk. However, this
study was underpowered and unable to detect a
significant difference in cardiovascular outcomes
owing to significantly fewer than anticipated
events. Another study suggested there is no further benefit beyond reducing SBP <140 mmHg in
patients with both diabetes and CVD [61] . Also, a
large observational trial in over 12,000 patients
with diabetes followed for 5 years found no
significant cardiovascular benefit comparing
SBPs in the range of 110–129 mmHg versus
130–139 mmHg but showed a clear risk when
SBPs remained above 140 mmHg [62] .
There is clear benefit in reducing BP in
patients with diabetes to <140/80 mmHg but
the literature does not provide convincing evidence that there is additional cardiac benefit
of more aggressive hypertension management
though there does appear to be some stroke risk
reduction. Current target BP goals for patients
with diabetes are not patient specific or based on
individual cardiovascular risk. Attempting more
aggressive BP targets in the ACCORD‑BP study
was associated with an increased use of hypertensive medications as well as a higher risk for
medication-related adverse events [60] .
Implications to drug therapy management
Using specific cardiovascular clinical goals or
targets of therapy, based primarily on diagnosis
alone in the management of diabetes has several
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implications to patients. In the two patient case
scenarios in Box 1, both patients would likely
be placed on a similar drug therapy regimen
per current recommendations. Both would be
considered for aspirin, lipid, BP therapy as well
as medications to control for their hyperglycemia. Yet the potential for therapeutic benefit in
the form of reduced cardiovascular outcomes is
probably very dissimilar. Patient one may only
benefit from low-dose statin therapy and not
aspirin therapy or antihypertensive therapy to
obtain a BP of <130/80 mmHg. The blanket
approach using specific targets or particular therapeutic agents on diagnosis alone may provide
benefit in many patients but puts other patients
on chronic therapy that may or may not help
them. Therapeutic regimens are becoming more
complex as a result of the use of medications
to control cardiovascular risk as well as hyperglycemia and this complexity may have unintentional but real affects on patient adherence
with medication treatments [63] . Most patients
with diabetes will require more medications over
time to control their hyperglycemia. Adherence
to medications to control hyperglycemia is often
less than optimal and frequently decreases over
time [64,65] . Often two or more antihypertensives
are required to obtain aggressive goals of therapy.
Add to this an array of agents with the intent to
minimize cardiovascular risk but provide minimal or no symptomatic benefit to the average
patient, the complexity continues to grow and
medication adherence may suffer as a result [66] .
Out of pocket expenses to the patient from
an increased complexity of medications and sub
sequent therapeutic monitoring may also increase.
An increased financial burden could also influence adherence to medications in the diabetic
population [67] . In some instances a patient may
forgo and become nonadherent to a more costly
medication that could be very cardioprotective
to them (e.g., owing to markedly elevated BP) in
an effort to keep taking another medication that
may be cheaper but not provide a real cardio
vascular benefit (e.g., a generic oral medication to
control mildly elevated hyperglycemia).
In addition, the potential for adverse events
increases with the higher utilization of medications. Statin therapy increases the risk, although
quite small, for liver toxicity and rhabdomyolysis and can cause less severe but bothersome
myopathies. In clinical trials assessing low-dose
statin use specifically in patients with diabetes,
the risk for elevated alanine transaminase three
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to four times the upper limit of normal ranged
from 0.47–1.0% [48,50] . In at least one study, the
occurrence of myalgia was actually higher in
patients receiving placebo versus low-dose statin
therapy [50] . Depending on the antihypertensive
regimen employed, treatment of hypertension
increases the risk for electrolyte abnormalities,
changes in renal function, peripheral edema or
cardiac dysrhythmias. In the ACCORD‑BP
study, intensive BP control compared with standard therapy was associated with higher rates of
hypokalemia (2.1 vs 1.1%, respectively), hyperkalemia (0.4 vs 0.04%, respectively), hypotension (0.7 versus 0.04, respectively) and renal
failure (0.2 versus 0.04%, respectively) [60] .
Low-dose aspirin therapy in primary prevention
also comes with a small risk for gastrointestinal
and intracranial bleeding. The risks for adverse
events with aspirin therapy may be 55% larger
in patients with diabetes compared with those
without [28] . The absolute risk for gastrointestinal bleeding with primary prevention use of
aspirin is suspected to be three in 10,000 per
year [42] .
There are also implications to providers or
the healthcare system. Increased utilization
and complexity of medications to reach specific
goals based on a diagnosis rather than individual
patient needs can increase the time necessary for
a provider to spend with an individual patient
or increase the frequency of clinical follow-up.
It takes more time to review medication regimens, assess medication adherence, evaluate for
medication interactions, perform physical and
laboratory assessment for efficacy and adverse
events and patient education. These issues may
decrease valuable clinical practice resources. This
also requires providers to continually update their
competency in treating patients with diabetes as
the literature continues to expand in the therapeutic management of the disease and as guidelines
in the area continue to develop or evolve.
Using population-based approaches to
treatment of patients with diabetes may incur
increased costs to the healthcare system. One
study evaluated a population health primary
prevention strategy that would place nearly
every adult with diabetes between the ages of 30
and 74 years on statin therapy compared with
treating only those whose baseline risk was considered moderate-to-high risk [68] . The investigators found the population approach incurred
significantly higher annual expenditures and that
using risk along with age cutoffs for initiation
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of therapy provided the most cost effective and
efficient approach to statin therapy. In addition
to costs to the healthcare system, as incentives
for improved management through pay for
performance or other measures (e.g., goals for
Accountable Care Organizations in the USA)
increases, providers and healthcare institutions have more incentive to treat patients more
aggressively to obtain goals or targets of therapy.
Although these goals are often not as difficult
to obtain as the more stringent targets found in
therapeutic guidelines, these performance incentives continue to change and often are getting
more aggressive in their targets based on a population of patients with a diagnosis of diabetes
rather than treating individual patients who may
specifically benefit from reaching these targets.
Conclusion & future perspective
Preventing cardiovascular outcomes is, and should
be, a high priority for clinicians to reduce the
impact it plays in patient’s lives and on healthcare
systems. Treating uncontrolled cardiovascular risk
factors through individual or multifactorial interventions has been shown to reduce cardiovascular outcomes [51,52,69] . As a result of improved BP
and lipid management over the last decade, the
10‑year risk for CVD in patients with diabetes
appears to be declining [70] . However, given the
use of specific targets based on diagnosis rather
than individualized therapeutics or taking into
account overall cardiovascular risk is not without
potential risk to the patient, provider or healthcare
system. More should be done to target patients
or patient populations that will benefit the most,
from therapeutic management to lower cardiovascular risk. Using arbitrary goals from populationbased guidelines or recommendations certainly
makes clinical decisions easier and more practical
in the management of patients with diabetes.
Current recommendations to providers are
not clearly right or wrong. Rather they could
be considered somewhere in between and not
without risk. A more optimal approach may be
to develop a strategy that is the most effective at
reducing cardiovascular events yet recommends
treatment to the least number of patients. Several
diabetes guidelines or recommendations have
altered or moved toward being more specific
about patient risk for implementation of goals
or medication therapy in recent years [71] . This
is certainly a step in the right direction. Both
the ADA and American College of Clinical
Endocrinologists have increased the overall
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suspected cardiovascular risk for implementation
of aspirin therapy as primary prevention [72,73] .
The ADA also suggested some patients, although
it did not define who, may have less aggressive
BP goals. The European Society of Hypertension
in 2009 has suggested a more modest approach
to hypertension management in patients with
diabetes to that of patients with essential hypertension [55] . It is yet to be seen whether leading
hypertension guideline updates in the USA will
also alter their BP goal for patients with diabetes.
Another way to potentially improve benefit
while reducing risk is to shift from populationbased guidelines to more individualized guidelines. Models using individualized guidelines and
taking into consideration overall cardiovascular
risk of an individual patient via risk assessment
tools has been shown to lower potential costs or
reduce outcomes compared with populationbased approaches [68,74] . An increased use of risk
evaluation tools may help in identifying patients
whose overall cardiovascular risk dictates or warrants more aggressive therapeutic management.
Several risk evaluation tools have been applied to
patients with diabetes [75,76,101,102] . While useful,
there may be limitations to some in their broad
applicability to all patients [77] . Risk assessment
tools need to take into consideration factors
beyond the traditional risk factors commonly
assessed including duration of diabetes and
overall glycemic control. Providers may then be
able to individualize care that optimizes proven
treatments to reduce cardiovascular outcomes
while minimizing potentially unnecessary medication use and their associated risk in others.
Individualizing care does make it more complex
for providers and is harder to implement than
population-based standards. With changes in
technology, information systems, enhancement of
risk modeling and availability of patient-specific
data, implementation should become less of a
barrier to healthcare professionals.
Lastly, more research is needed to validate
specific goals or targets of therapy or for the use
of specific medications. While epidemiological
data may provide useful cutoffs for the potential
development of a cardiovascular event, clinical
trial data showing a reduction in cardiovascular
outcomes from obtaining that goal are necessary. Likewise outcomes data are necessary to
validate a reduction in CVD with the use of specific medications or classes of medications and to
identify which specific populations benefit the
most from these interventions.
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From a clinical stand point, healthcare professionals should recognize that guidelines have
their limitations and vary in their recommendations in terms of therapeutic goals, treatment
options and cardiovascular risk assessment.
No one guideline appears better than another,
although differences in the degree of clinical
evidence in support of their recommendations
exists. While it is easier to use specific treatment
goals or therapies based on diagnosis, overall
cardiovascular risk with or without diabetes
is highly variable between patients. Clinicians
should attempt to use validated cardiovascular
risk tools specific to patients with diabetes to help
them make therapeutic decisions in an effort to
optimize benefit in their patients while minimizing potential harm to others. Diabetes in and of
itself is not sufficient to assess an individual’s risk
but rather hyperglycemia is likely a continuous
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