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Practice points

1 7 /

●●

Glucose-lowering therapy shows definite benefits for prevention of microvascular disease, but no clear reduction in
cardiovascular disease.

●●

Blood pressure lowering shows benefits for microvascular and cardiovascular disease, but how aggressively blood
pressure should be lowered remains uncertain.

●●

Statin therapy has strong evidence for prevention of cardiovascular disease, irrespective of cholesterol levels.
However, the evidence for the additional value of fibrates is only suggestive, and then only in those with
dyslipidemia,

●●

An ethical approach to diabetes management requires a focus on the individual patient, a recognition that evidencebased guidelines should be instituted in most patients, and a capacity to integrate different levels and strengths of
evidence.
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Summary: In the last 20 years, there have been a large number of large clinical trials that
have informed and improved clinical practice in regard to cardiovascular disease prevention
in diabetes. Despite this, there remain a number of areas of uncertainty, some of which are
regularly encountered in daily practice. The value of glucose lowering in the prevention of
cardiovascular disease is unproven, and the potential for newer glucose-lowering agents to
address this gap is uncertain. Although the overall value of blood pressure lowering is well
established, the appropriate blood pressure targets remain controversial. Ethical issues arise
from this uncertainty, and relate to the means of translating evidence for the average patient
into action for an individual, and how to synthesize conflicting evidence.
Cardiovascular risk management is an important component of diabetes management, as
cardiovascular disease (CVD) is over twice as
common in people with than without diabetes
[1] . However, the extent to which the clinician
should recommend particular interventions is
fraught with a number of challenges. Much
has been learnt in recent years about the value
of blood pressure lowering and the important role of statins. Nevertheless, many areas

of uncertainty remain in preventing CVD in
people with diabetes. These include the potential value of glucose lowering in preventing
CVD, appropriate blood pressure targets and
the use of non-statin lipid-modifying drugs
(Table 1) . Due to the significant uncertainties
in therapeutic targets, a kind of clinical inertia may ensue. Understanding how to manage
these uncertainties in the literature and avoid
clinical inertia can lead to ethical challenges in
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Table 1. Summary of major areas of more and less certainty in relation to aggressive therapy in
diabetes.
Intervention

Relative certainty†

Significant uncertainty‡

Glucose lowering
BP lowering
Lipid modification
Aspirin

Reduction in microvascular disease
Benefits for achieving BP >140/90 mmHg
Benefits of statins
Secondary prevention

Reduction in cardiovascular disease
Benefits for achieving BP >130/80 mmHg
Benefits of fibrates
Primary prevention

Multiple clinical trials show consistent evidence of benefit.
Clinical trial findings are inconsistent, or negative, but observational data may suggest a likely benefit.
BP: Blood pressure.

†
‡

identifying the right intervention for individual
patients. To attempt to address this challenge,
guidelines have recommended a ‘patient centered approach’ to diabetes management taking
into account not just the nuances of a patient’s
metabolic issues, but also their preferences
and values, in order to ensure that these guide
clinical decision-making [2] . This article will
describe some of the main areas of uncertainty
in the prevention of CVD in people with diabetes, discuss the challenge of clinical inertia
and will explore the ethical issues produced by
the uncertainty.
Uncertainty in tighter glucose control
Chronic hyperglycemia is associated with an
increased risk for cardiovascular outcomes and
all-cause mortality, which is independent of
other conventional risk factors [3–5] .
The UKPDS (United Kingdom Prospective
Diabetes Study) demonstrated a clinical benefit
for tight glycemic control in Type 2 diabetes
(T2D). At the end of the main trial, there was a
cardiovascular benefit for tight glycemic control
using metformin, and at the end of the 10-year
post-trial follow-up, there was also a significant
cardiovascular benefit for tight glycemic control
achieved with sulphonylureas and insulin [6] .
This was consistent with results of the DCCTEDIC study, a follow-up study involving a cohort
of 1441 patients with Type 1 diabetes (T1D) who
were randomized to either intensive or conventional glucose lowering [7] . At the end of the
randomized phase, the mean HbA1c level was
7.4% in the intensive-therapy group and 9.1%
in the conventional therapy group. Patients in
the intensive therapy group had a nonsignificant
reduction in the risk of macrovascular disease
of 41% (95% CI: -10–68%) [8] . However, after
a decade of further follow-up, the cardiovascular benefit for the intensive therapy group had
become highly significant (risk reduction: 42%;
95% CI: 9–63%; p = 0.02).
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Although the UKPDS and DCCT follow-up
studies had generated considerable enthusiasm
for recommending tighter glycemic control to
patients, other more recent large clinical trials
in T2D including the VADT, ACCORD and
ADVANCE have further refined targets and
tempered enthusiasm for improved average
glycemia at all costs.
The ADVANCE trial included 11,140 patients
with T2D. The intensive control group had a
mean HbA1c 0.8% lower than that in the control
group, but showed a nonsignificant reduction in
major macrovascular events of only 6% (95% CI:
-6–16) after a median of 5 years of follow-up [9] .
The ACCORD trial had 10,251 patients with
T2DM [10] . The intensive group was targeted to
an HbA1c of less than 6% versus 7.0–7.9% in
the standard group. There was a nonsignificant
reduction of 10% in the composite primary outcome of nonfatal myocardial infarction, nonfatal stroke and death from cardiovascular causes.
However, the trial was stopped after 3.5 years
because of an unexplained 22% excess rate of
death from any cause (p = 0.04) in the intensively
treated group. Hypoglycemia requiring assistance
from another person and weight gain were also
more frequent in the intensive-therapy group.
In addition, a recent Cochrane review of
28 trials with 34,912 T2D participants who
were randomized to intensive or conventional
glycemic control demonstrated no statistically
significant differences between targeting intensive versus conventional glycemic control for allcause mortality (relative risk [RR]: 1.0; 95% CI:
0.92–1.08) or cardiovascular mortality (RR:
1.06; 95% CI: 0.94–1.21), although a benefit
was shown for non-fatal MI (RR: 0.87; 95% CI:
0.77– 0.98; p = 0.02) [11] .
Compared with the DCCT and UKPDS,
which involved young people with T1D and
people newly diagnosed with T2D, respectively,
the ADVANCE and ACCORD trials involved
patients at much higher cardiovascular risk. They
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were around 8–10 years older than UKPDS participants, and had had diabetes for around 8–10
years at study entry. Approximately one third
of patients in ADVANCE and ACCORD had
a history of macrovascular disease compared
with 7.5% in the UKPDS. It is therefore possible that it is much harder to achieve CVD benefits from glucose lowering in older people with
longstanding disease. It is also possible that the
relatively short durations of the ACCORD and
ADVANCE studies limited the capacity to show
a CVD benefit, which might take 10 years or
more to emerge. Current guidelines now recommend that due consideration should be given to
the time since diagnosis of diabetes, and the presence of comorbidities, in determining HbA1c targets for an individual [2] . It should, nevertheless
be noted that there is clear benefit for reduction
in microvascular morbidity with glucose lowering. However, even here the life expectancy of
the patient is relevant in determining if they are
likely to live long enough to reap the microvascular rewards of tight glycemic control.
Finally, it should be recognized that although
HbA1c is associated with cardiovascular morbidity and mortality, it is an imperfect marker of
glucose homeostasis and has limited prognostic
value for the prediction of cardiovascular morbidity and mortality, which is associated with
different disease phenotypes, including cardiac
hypertrophy, congestive heart failure, stroke and
cardiovascular death [1] .
Uncertainty in choice of glucose-lowering
therapy
Lifestyle modification, which has been the mainstay of first-line clinical care in most guidelines
for diabetes management, has been hit with
uncertainty. The LookAHEAD study assessed
the effects of an intensive lifestyle intervention in a randomized controlled trial of over
5000 overweight or obese patients with Type
2 diabetes [12] . Despite achieving weight loss
of 8.6% after the first year in the intervention
group (compared with 0.7% weight loss in the
control group) with associated improvements
in waist circumference, systolic blood pressure
and HbA1c levels, there was no benefit in regard
to cardiovascular event rates over the median
follow-up of 9.6 years, a finding that was similar
in each of the reported subgroups. Part of the
explanation for lack of effect may have been the
attenuation in weight difference over time, and
the slightly lower levels of cardiovascular drugs
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used in the intensive lifestyle group than were
used in the control group.
Following lifestyle modification, the first line
therapeutic agent for glucose lowering is generally
metformin. In many cases, however, this is insufficient for glycemic lowering as a single agent. In
addition, there are many patients who cannot tolerate the medication due to gastrointestinal side
effects or for whom moderate–severe chronic kidney disease is a contraindication to its use. Until
recently the second-line therapy had been the
sulphonylureas, which are generally low cost but
in which glycemic control may be associated with
the undesirable effects of weight gain and hypoglycemia. Indeed, there exists uncertainty regarding the durability and long-term CV safety of this
class. Potential adverse cardiovascular effects may
be related to the fact that SUs not only bind to
β-cells, but also bind to cardiac myocytes and to
endothelial cells, and thus have direct effects on
CV function [13] . There are only a small number
of trials designed specifically to examine cardiovascular safety with sulphonylureas. A recent
meta-analysis of all studies comparing sulphonylureas to other agents showed no overall difference in major CVD events but a 22% increase
in total mortality of borderline statistical significance (p = 0.047) [14] . The CAROLINA trial,
which has been recruiting since 2010, will provide a head-to-head cardiovascular outcome of
the sulphonylurea glimepiride versus the DPP-4
inhibitor linagliptin [15] .
The thiazoladinediones showed initial promise as relatively potent oral hypoglycemic agents.
An initial trial with pioglitazone, published as the
PROactive Study in 2005, showed a reduction
of 10% versus placebo in its primary end point,
a complex composite cardiovascular end point
that did not, however, reach statistical significance [16] . Rosiglitazone, also a thiazoladinedione, however, began to invoke concern following
a limited meta-analysis of small studies with an
associated odds ratio for myocardial infarction
of 1.43 (95% CI: 1.03–1.98; p = 0.03), and the
odds ratio for death from cardiovascular causes
of 1.64 (95% CI: 0.98–2.74; p = 0.06) [17] .
Prompted by this meta-analysis, an interim
report of the RECORD study comparing rosiglitazone with metformin and with a sulphonylurea,
as add-on therapy, was published [18] . The hazard
ratio (HR) for a composite of all primary cardiovascular outcomes was 1.11 (95% CI: 0.93–1.32).
There were no statistically significant differences
between the rosiglitazone group and the control
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group regarding myocardial infarction and death
from cardiovascular causes or from any cause.
There were, however, more patients with heart
failure in the rosiglitazone group than in the
control group (HR: 2.15; 95% CI: 1.30–3.57).
The full publication with 5.5 years of follow-up
in 2009 confirmed the lack of difference in the
composite cardiovascular outcome, as well as the
adverse effects on heart failure. The uncertainty
over rosiglitazone in relation to both the harm signaled in the meta-analysis, as well as to challenges
regarding the reliability of the RECORD results,
led the US FDA to institute a black box warning
and the European regulatory body to suspend its
use [19] . However, in late 2013, after further analyses of the data, the FDA removed its restrictions
and warnings. This changing advice on the use of
rosiglitazone can only further add to the difficulties of decision-making for doctors and patients.
Two large cardiovascular outcome trials
comparing DPP-4 inhibitors to placebo have
recently been published. DPP-4 inhibition with
saxagliptin did not increase or decrease the rate
of heart attack or stroke in the SAVOR TIMI
53 trial [20] . The trial involved 16,492 patients
with T2D who were at high risk for, or had a
history of cardiovascular events, and ran for just
over 2 years. Although there was no difference
in relation to the primary outcome, there was a
somewhat surprising finding in relation to heart
failure. More patients in the saxagliptin group
(3.5%) than in the placebo group (2.8%) were
hospitalized for heart failure (HR: 1.27; 95% CI:
1.07–1.51; p = 0.007). A similar study of another
DPP-4 inhibitor, alogliptin, showed no significant
increase or decrease in major adverse cardiovascular events, although there was a nonsignificant
trend towards an increase in heart failure in the
alogliptin arm [21] . The relevance of the heart
failure finding is, as yet, unclear. It was one of
many end points, raising the possibility that this
happened by chance. Supporting this concept is
the fact that most laboratory and short-term clinical studies have suggested that this class of drug
ought to improve cardiac function. Results from
further studies will be required to clarify this
issue. Although the heart failure issue remains to
be further assessed, these trials indicate the overall
cardiovascular safety of the two DPP-4 inhibitors.
Uncertainty regarding blood pressure
targets
The ACCORD BP randomized 4733 patients
with T2D to a target systolic blood pressure of less
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than 120 mmHg or less than 140 mmHg. After
a mean of 4.7 years, mean blood pressures were
119/64 mmHg and 134/71 mmHg in the intensive and moderate treatment groups, respectively.
There was no significant difference between the
two groups in the primary composite outcome
of MI, stroke and death. There was, however, an
approximate 40% statistically significant reduction in the risk of stroke (2.6 vs 1.5%). Serious
adverse events attributed to antihypertensive
treatment occurred in 3.3% of participants in the
intensive therapy group and 1.3% of participants
in the standard therapy group [22,23] .
Concern regarding overzealous blood pressure lowering was also suggested in a post hoc
observational subgroup analysis of 6400 of the
22,576 participants in the INVEST study [24] .
This analysis showed that achieving a systolic
blood pressure of lower than 130 mmHg in
patients with diabetes and coronary heart disease was associated with a 15–20% increase
in risk of all-cause mortality compared with
patients with systolic blood pressure lower than
140 mmHg. Caution, however, is required in
interpreting this finding. It may be that older
and frailer participants whose mortality risk
is already high are more likely to show larger
reductions in blood pressure, and hence increase
the mortality of the groups achieving the lower
blood pressures.
Uncertainty regarding lipid-modifying
interventions
The use of statin medications to target LDL is
possibly the least controversial area of diabetes
management. A meta-analysis of 18,686 subjects
demonstrated a 9% proportional reduction in
all-cause mortality per mmol/l reduction in
LDL-cholesterol in participants with diabetes
[25] . This confirms the central role of statins in
the prevention of CVD for all those in whom
absolute risk of a CVD event exceeds 10% over
5 years. This approach works well for the majority of patients with diabetes. However, absolute
risk is very dependent on age, and uncertainty
remains over how to determine if any of the
younger diabetic patients require statin therapy. Consideration of lifetime CVD risk and of
treatment based on single risk factors have been
suggested for this group, but as yet no widely
accepted approach has been developed.
Other lipid-lowering agents have been less
impressive. The FIELD study, a placebo-controlled trial of fenofibrate in 9795 participants
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aged 50–75 with T2DM, showed mixed cardiovascular results [26] . The primary outcome,
defined as coronary heart disease (CHD), death
or nonfatal myocardial infarction (MI), was not
significantly different (5.9% control vs 5.2%
fenofibrate; p = 0.16). There was, however, a significant 24% reduction in nonfatal MI (p = 0.010)
and a nonsignificant increase in CHD mortality
(p = 0.22). Total CVD events were significantly
reduced from 13.9 to 12.5% (p = 0.035) and there
was a 21% reduction in coronary revascularization (p = 0.003). Total mortality was not different – 6.6% in the placebo group and 7.3% in the
fenofibrate group (p = 0.18).
ACCORD-Lipid also did not suggest much
in the way of benefit with combination statinfibrate therapy [27] . In total, 5518 participants
with T2DM and high CVD risk were all treated
with simvastatin and randomized to fenofibrate
or placebo. After a mean 4.7 years of follow-up,
the annual rate of the primary outcome (first
occurrence of nonfatal MI, nonfatal stroke
or CV death) was not significantly different
between the two study arms (p = 0.32), and no
significant differences between the two study
groups with respect to secondary outcomes were
noted. Further subgroup analysis suggested a
benefit for men and those with more significant
dyslipidemia (low HDL, high triglycerides).
This finding in the dyslipidemic subgroup was
also present in the FIELD trial, suggesting that
fenofibrate should be considered in such patients.
Uncertainty regarding aspirin
There is no doubt about the well-established benefit of aspirin in secondary prevention. However,
data supporting aspirin use in primary prevention, especially in diabetes, is unclear. Any benefits of reductions in thrombo-embolic disease in
primary prevention seem to be offset by increases
in hemorrhagic events, leading to lack of benefit
for mortality [28] . Current guidelines suggest use
in primary prevention if the 10-year cardiovascular risk is greater than 10% [2] . Furthermore,
uncertainties concerning the appropriate dose of
aspirin and the possibility of increased aspirin
resistance in diabetes add yet more confusion to
the dilemma. Unsurprisingly, there is the suggestion of significant clinical practice heterogeneity
in the use of aspirin in patients with diabetes.
Consequences of clinical uncertainty:
clinical inertia – problem or safeguard
Uncertainties regarding the value of therapies
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may contribute to ‘clinical inertia’ [29] , in which
decisions to change therapy according to guidelines are significantly delayed. With the lack of
clarity in the literature, guidelines are difficult
to produce, and with increasing complexity
are difficult for clinicians to follow. Clinicians
may therefore resort to using heuristic strategies (pragmatic decisional shortcuts) instead of
algorithmic strategies (process based on logical
sequences) to overcome this [30] . These strategies, however, may not be evidence based and
may vary considerably between clinicians.
The consequences of clinical inertia may be
a breakdown in the doctor–patient relationship,
lack of adherence to therapies and worsening of
the underlying clinical problems. Clinical inertia
can delay diagnosis and/or treatment, and put the
health of the patient at risk, particularly in the
fields of diabetes and cardiovascular disease [31] .
Factors contributing to clinical inertia are
described by Phillips et al. [32] . First, clinicians
‘overestimate the care’ that they provide. For
example, lack of review of blood pressure or lipid
profile when not the primary focus of the consultation. Second, the clinician may ‘look for excuses’
to avoid intensification of treatment. An example
of this may be the patient having been on a holiday
in the case of dietary laxity, or poor weather in the
case of lack of physical activity. Third, failure to
escalate therapy may occur if there is ‘considerable
complexity’ to achieve this in which training has
not been optimal [33] . An example of this may be
the patient on an insulin pump where lack of technological expertise may limit the clinician’s ability
to appropriately manage dysglycemia. Avignon
et al. provides ‘doubt’ as a fourth reason, where
clinicians no longer believe in their diabetic therapies, in the studies, guidelines or even concepts
such as glycemic control [34] .
It is however, important that the doctor–
patient interaction is not automatically labeled
as clinical inertia just because of a lack of escalation of pharmacologic therapy. The best response
to failure of a patient to reach a treatment target
may be to identify nonpharmacologic issues that
may be causing the problem. In this situation
there can be a mistaken perception of inertia
(‘false inertia’ or ‘pseudo-inertia’). Furthermore,
it should be noted that in instances where guidelines have gone beyond available evidence or
are subsequently invalidated by later evidence,
clinical inertia may act as a safeguard to protect patients from exposure to unnecessary or
harmful interventions [35] .
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Ethical implications
The ethical principle of ‘beneficence’ requires
clinicians to improve patient well-being by maximizing clinical benefits and minimizing clinical harms. The principle of ‘non-maleficence’
requires clinicians not to cause or introduce
intentional harms for which there is no expectation of resulting greater benefits and to respect
patient concerns [36] .
These principles can be easy to achieve when
the benefits and risks for interventions are clear,
but can be challenging in the setting of uncertainty. The lack of clear clinical trial evidence
of cardiovascular benefits of glucose lowering
might seem to lead to the straightforward clinical decision not to pursue glucose lowering in
this setting. However, extensive data from observational studies show that higher blood glucose
is associated with a greater risk of cardiovascular disease [5] . Furthermore, there are benefits of
glucose lowering for microvascular disease [37] .
In addition to these uncertainties regarding
the published data, clinicians are also exposed
to marketing from pharmaceutical companies,
as well as to pressure from peer groups and
their employing institutions to achieve certain
targets in patient management. Furthermore,
government and other payers require costs to be
considered, although they are often more interested in interventions that are lower cost than
in interventions that are better value for money.
How can a busy clinician consider all of these
issues in deciding what to do next for a 65-yearold patient with 10 years of Type 2 diabetes,
and an HbA1c of 7.5%? Unfortunately, there is
no simple answer. Guidelines are helpful. They
give advice applicable to most patients, but
not to every individual. However, considering
almost every patient to be a case lying outside
the guidelines is likely to be at least as harmful
as slavishly following the published advice for
all. Extrapolating beyond the trial data is usually perceived as being inappropriate, but this
may not always be the case. 3–5-year clinical
trial data show no CVD benefit for the patient
above in regard to lowering HbA1c, but other
data suggest that this may simply be because it
takes longer than 5 years to demonstrate benefit. Deciding not to treat the patient above may
therefore not be an evidence-based decision.
Negotiating the decision path with the patient
is difficult, especially when consultation time
is short and patient education may be limited.
Consideration of actual and potential benefits
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that are clinically meaningful to each individual patient is essential. Patients with limited life expectancies are not going to benefit
from interventions that take 10 years to show
improved outcomes [37] , while for younger,
healthier patients this may be the most relevant
time frame, even though clinical trials of this
length are few and far between. The potential
for side effects is also an important consideration. People with life-threatening cancer readily
agree to have chemotherapy, despite the severity
of side-effects, because the benefits are so clear.
However, where the benefits are less clear, much
more caution is needed for drugs with important side-effects. On the other hand, a good
side-effect profile might make a drug more
attractive for the case described above. Even if
we are not entirely certain of benefit, we might
judge the risk of harm to be low, and therefore
feel more confident in relying on observational,
rather than clinical trial data, on which to base
an expectation of benefit.
To overcome uncertainty regarding this, there
is a necessity for randomized clinical trials to
determine which recommendation is superior.
Barriers to appropriate clinical trials include significant cost, uncertainty about whether comparator arms should be placebo, usual care or a
single active comparator, and the length of time
required to identify relevant clinical outcomes,
especially in regard to cardiovascular end points
[38] . Without adequately powered clinical trials,
practitioners otherwise have an ethical obligation to inform patients of this uncertainty as
part of the consent process when initiating and
continuing therapy.
A patient-centered approach involves the
ethical principle of ‘respect for persons’, which
requires clinicians to respect patient autonomy
and to guide care in accordance with patient values, beliefs and preferences. Problems with an
overly patient-centric approach include inconsistencies with prescribing guidelines, lack of
physician control and a sense of futility in the
therapeutic relationship on the side of the clinician. There is arguably also a lack of clinical
trial evidence on the patient-centered approach
to management.
Conclusion & future perspective
Although cardiovascular data from diabetesrelated clinical trials have not always provided
clarity for the clinician, newer medications may
allow for greater adherence to clinical targets.
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The actual targets, however, have shifted since
many of these agents have become available
and there is greater awareness and emphasis on
avoidance of harm, especially with cardiovascular outcomes. Although clinical inertia may be
perceived as a limitation in the clinical context,
it may also provide a safeguard where uncertainty exists. Ethical principles that consider the
patients’ values and provide the greatest good
with minimization of harm should guide clinical
decision-making.
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