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MEETING SUMMARY
This symposium aimed to address the current issues in the management of patients with Type 2 diabetes
(T2D) post-acute coronary syndrome (ACS), bringing together the views of both cardiologists and
diabetologists. T2D increases the risk of ACS and is associated with a poorer prognosis for these patients.
Although guidelines provide comprehensive recommendations for patients with ACS, specific guidance
is lacking following hospital discharge for those with concomitant T2D. As a result, these patients receive
suboptimal treatment compared with patients without T2D. The cardiovascular (CV) benefits of intensive
glucose lowering alone for those with T2D are uncertain. However, knowledge of the CV safety profiles of
available therapies helps diabetologists to provide individualised treatment for their patients. Currently,
three studies have reported on the CV safety of dipeptidyl peptidase-4 (DPP-4) inhibitors in patients with
T2D. However, active inclusion of patients who are both post-ACS (15–90 days) and at high risk of CV
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disease (CVD) is rare. Only the DPP-4 alogliptin has been assessed in a CV safety outcome study in patients
with this specific profile.

Opening Remarks from the Chair
Professor Ele Ferrannini
If the title of this symposium is framed as a
question, ‘Should T2D management be more of a
priority in patients with post-ACS?’, this implies
that the answer is ’yes’. However, reaching this
conclusion requires a much closer look at this
topic and we endeavour to conduct such an
exploration in this symposium. We will examine the
current management of T2D in post-ACS patients
from the point of view of both the cardiologist
and the diabetologist. Several cardiovascular
outcome trials (CVOTs) have assessed the CV
safety of oral antidiabetic drugs (OADs) in patients
with T2D, and the clinical implications of their
findings are discussed. Of particular interest are: 1)
the effect that this data may have on the optimal
management of T2D, and; 2) gaps in the data that
need to be addressed.

The ACS Patient Journey: Where Does
T2D Fit In?
Professor Jean-Claude Tardif

by electrocardiography and biomarkers (elevated
troponin in myocardial infarction [MI]): ST-segment
elevation myocardial infarction (STEMI), non-STEMI,
and unstable angina.6
T2D and ACS
Reasons for T2D being a risk factor for
ACS include the high prevalence of subclinical
atherosclerosis in individuals with T2D who do not
have a clinical history of coronary heart disease,7
i.e. plaques that are present but are not yet
causing symptoms. In addition, coronary disease
has been shown to be more severe in patients
with T2D,1,8 in whom elevated levels of fasting
blood glucose and glycosylated haemoglobin
(HbA1c) contribute to the more rapid progression
of coronary disease.8 Patients with diabetes
represent 20–30% of those with non-STEMI or
unstable angina, and 23% of those with STEMI.6,9
Approximately 65% of patients with acute MI,
even those not known to have T2D, have impaired
glucose regulation upon testing.10 Hyperglycaemia
on admission for ACS is predictive of poorer
survival and an increased risk of complications,
while persistent hyperglycaemia during acute MI
increases the likelihood of in-hospital mortality.10

Cardiovascular Disease in the Context of T2D

Treatment of ACS

T2D is an independent risk factor for CVD,1 which
accounts for the death of over 70% of those with
T2D.2 Compared with age-matched controls,
people with T2D have more than double the risk
of developing CVD, even after adjusting for risk
factors such as age, sex, systolic blood pressure
(SBP), smoking, and body mass index.

For patients with STEMI, treatment aims to
rapidly restore adequate coronary blood flow,
primarily via mechanical revascularisation with
primary angioplasty or fibrinolysis.6,11 In patients
with non-STEMI, treatment to alleviate ischaemia
and associated symptoms is usually achieved
by coronary revascularisation on a semi-urgent
basis.6,11 For patients who also have T2D, coronary
artery bypass surgery is superior to percutaneous
coronary intervention for treatment of complex
or multi-vessel coronary disease.6,11 Treatment
of unstable angina should aim to reduce the
risk of recurrence and commonly includes: dual
antiplatelet therapy, a statin, a renin–angiotensin
system (RAS) inhibitor (an angiotensin-converting
enzyme [ACE] inhibitor or an angiotensin-receptor
blocker [ARB]), and a beta-blocker.11

ACS
ACS describes a group of disorders caused by
acute myocardial ischaemia that results from
atherosclerotic coronary disease. ACS is responsible
for approximately 50% of all CVD-related deaths,3
with around 15% of patients with ACS dying or
experiencing a re-infarction within a month of
diagnosis.4 In the European Union, this translates
to a total economic cost of ACS ranging between
1–3 billion euros per country annually,5 whereas
in the USA costs attributable to ACS account for
approximately $150 billion per year.3 ACS disorders
can be divided into three categories distinguishable
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Guidelines
provide
comprehensive
recommendations
for
the
diagnosis
and
12
management of STEMI, non-STEMI, and unstable
angina,6 but recommendations for glycaemic
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control in patients with T2D and CVD are very
general.13 If hyperglycaemia is substantial, insulinbased regimens should be considered to achieve
glycaemic control.13 Guideline recommendations
for patients with T2D following STEMI advocate
lifestyle changes in addition to pharmacotherapy
to achieve HbA1c <7.0%, but without increasing
the risk of hypoglycaemia. All other risk factors,
such as dyslipidaemia, blood pressure, obesity,
and cessation of smoking, should be intensively
monitored in collaboration with a diabetologist.
However, there are currently no specific guidelines
on the long-term management of T2D after ACS.12
The increased risk of short and long-term CV
events in post-ACS diabetic patients clearly
requires an individualised, intensive approach to
treatment management,6,12 yet treatment for postACS diabetic patients is suboptimal compared with
non-diabetic patients. This results in higher rates of
long-term mortality.6,12,14

Diabetes and Cardiovascular Risk
Management in Post-ACS T2D patients:
The Cardiologist’s Perspective
Professor Stephen Nicholls
Dysglycaemia in ACS Patients
In patients with dysglycaemia, systemic therapies
targeting metabolic risk factors are an important
part of the interventional approach. At discharge
from coronary care, treatment typically includes
dual antiplatelet therapy, with patients having
undergone early invasive revascularisation targeted
to the culprit lesion, high-intensity statin therapy,
and treatment with a beta-blocker and an ACE
inhibitor or ARB.
Although a 2009 meta-analysis15 showed that a
more intensive approach to glucose lowering is
favourable from a CV perspective, the studies
analysed were heterogeneous in terms of glycaemic
control. From the cardiologist’s perspective, there is
no compelling evidence for an aggressive approach
to glycaemic control, and a target HbA1c of 7%
rather than 6.5% may be appropriate.
Management of Metabolic Risk Factors Other Than
Blood Glucose
Blood pressure lowering is unequivocally beneficial
for patients with coronary disease, and particularly
for those with T2D.16 However, whether the optimal
blood pressure for patients with T2D is <140 mmHg
DIABETES • November 2015

or 130 mmHg is unclear. In addition, reduction
of low-density lipoprotein cholesterol (LDL-C) is
crucially important and has unequivocal CV benefit
in patients with T2D.17 Treatment with a statin is
the cornerstone of CV risk reduction, but even
with aggressive reduction of LDL-C to <1.8 mmol/L
(<70 mg/dL) not every patient is protected from
a CV event; one of the predictors of progression is
T2D, which reflects the pro-atherosclerotic milieu in
these individuals. Other predictors are high blood
pressure, low high-density lipoprotein cholesterol,
and elevated apolipoprotein B. Progression occurs
if any single risk factor is poorly controlled, thus
increasing the risk of a subsequent CV event.
The benefit of targeting not just one but multiple
risk factors has been shown by a small but elegant
study, STENO-2, that compared intensive and
conventional control of lipids, blood pressure, and
glucose.18 After 13.3 years of follow-up, intensive
control resulted in significantly fewer CV events
than did conventional control (hazard ratio: 0.41,
95% confidence interval: 0.25–0.67; p=0.0003).
In a similar approach in patients with T2D
and atheroma, outcome improved with each
additional target achieved (HbA1c <7%, LDL-C
<2.5 mmol/L, triglycerides <1.7 mmol/L, SBP
<130 mmHg, C-reactive protein <2.0 mg/L).19 From
the cardiologist’s perspective, the benefits of
intensive glucose lowering alone are uncertain,
but increasing evidence supports intensive
modification of multiple risk factors to reduce CV
risk in patients with T2D.

The Diabetologist’s Perspective
Professor Jørgen Rungby
Cardiovascular Risk Reduction
As previously mentioned, the risk of CV events
is reduced by lowering blood pressure, lowering
cholesterol, and, to a certain extent, lowering blood
glucose (Figure 1),20 although further clarity in this
area is needed.15
Choosing the Right Treatment
The diabetologist has a variety of treatments to
select from today, with distinct modes of action
to address the lack of glycaemic control. An
individualised approach to T2D management is
required because patients differ greatly in their
insulin sensitivity and insulin production, as well as
in their attitude to their diabetes and their ability
to cope with episodes of hypoglycaemia.21,22
EMJ EUROPEAN MEDICAL JOURNAL
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Data from 530,083 participants (adjusted for age, sex, cohort, SBP, smoking, BMI)
Outcome

No. of cases

HR (95% CI)

I2 (95% CI)

26,505

2.00
(1.83–2.91)

64
(54–71)

Coronary death

11,556

2.31
(2.05–2.60)

41
(24–54)

Non-fatal MI

14,741

1.82
(1.64–2.03)

37
(19–51)

11,176

1.82
(1.65–2.01)

42
(25–55)

Ischaemic stroke

3,799

2.27
(1.95–2.65)

1
(0–20)

Haemorrhagic stroke

1,183

1.56
(1.19–2.05)

0
(0–26)

Unclassified stroke

4,973

1.84
(1.59–2.13)

33
(12–48)

Other vascular deaths

3,826

1.73
(1.51–1.98)

0
(0–26)

CHD

Cerebrovascular
disease

1

2

4

HR (diabetes vs no diabetes)

Figure 1: Reasons to achieve glycaemic control.20
BMI: body mass index; CHD: coronary heart disease; CI: confidence interval; HR: hazard ratio; MI: myocardial
infarction; SBP: systolic blood pressure.

Biguanides, Iiraglutide reduced CVD risk in T2D
All-cause mortality
Metformin and

RR (95% CI)

Sulphonylurea

1

DPP-4 inhibitor

0.65 (0.54–0.80)

GLP-1 inhibitor

0.77 (0.51–1.17)

Insulin

1.95 (1.70–2.25)
0.4

0.6

1.0

1.4

2.0

RR
Cardiovascular mortality
Metformin and

RR (95% CI)

Sulphonylurea

1

DPP-4-inhibitor

0.57 (0.40–0.80)

GLP-1 inhibitor

0.89 (0.47–1.68)

Insulin

1.57 (1.23–2.01)
0.4

0.6

1.0

1.4

2.0

RR

Figure 2: Comparison of T2D treatments: Danish second-line therapies.28
CI: confidence interval; CVD: cardiovascular disease; DPP-4: dipeptidyl peptidase-4; GLP-1: glucagon-like
peptide-1; RR: risk ration; T2D: Type 2 diabetes.
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Treatment decisions are even more complex
for the post-ACS patient, for whom the first
consideration is to ‘do no harm’. Treatment with
rosiglitazone has been shown to increase the risks
of MI and death from CV causes.23 The Prospective
Pioglitazone Clinical Trial In Macrovascular Events
(PROactive) CVOT showed a lower risk of CV
events (MI or stroke) with pioglitazone compared
with placebo.24,25 In addition, the ORIGIN study
showed that intensive treatment with insulin
glargine appears to be neutral for CV risk, but also
for treatment benefit.26
Using metformin as a reference in post-marketing
surveillance data for comparing CV outcomes,27
comparison of the adjusted risk of MI with various
OADs used in Denmark shows that sulphonylureas
appear to cause no harm, and indeed they are
the most popular second-line post-ACS therapy
in Denmark. However, the rate of prescriptions
for sulphonylureas is decreasing.28 Analysis of allcause and CV mortality rates in patients receiving
a sulphonylurea, a DPP-4 inhibitor, a glucagonlike peptide 1 (GLP-1) agonist, or insulin, each with
metformin, showed that CV risk was lower with
the incretin-based therapies (DPP-4 inhibitor and
GLP-1 agonist) than with insulin or sulphonylurea,
although it remains unclear whether this finding is
true or a result of residual confounding (Figure 2).28
As hypoglycaemia prolongs QT interval and
predisposes to further complications, treatments
likely to cause hypoglycaemia in post-ACS
patients should be avoided.29 Awareness of the
complications that post-ACS patients face is
essential in order to make the right treatment
choice, as is familiarity with the known CV
safety profiles of available OADs. In summary,
individualised treatment and goals for patients with
T2D is key, with provision of multidisciplinary care
ensuring that contact with the patient’s cardiologist
is maintained.

What Do We Know About the Safety
of OADs in Post-ACS T2D Patients?
Exploring Evidence from Recent
Outcomes Studies
Professor Faiez Zannad
Reducing HbA1c has been shown to improve
outcomes for patients with T2D and ACS. However,
a beneficial effect against macrovascular disease

DIABETES • November 2015

remains unproven. A meta-analysis suggesting a
43% increase in risk of MI and a 64% increase in
risk of death from CV causes associated with
rosiglitazone use30 prompted the European
Medicines Agency (EMA) to suspend this treatment
and launch a prospective, stand-alone study to
examine any risks. The results of this study showed
that rosiglitazone does not increase the risk of
CV morbidity or mortality, but it does increase
the risk of heart failure and some bone fractures.31
Therefore, the EMA and the United States Food
and Drug Administration (FDA) ruled that a CVOT
was required to rule out unacceptable excess CV
risk before approving anti-diabetes therapies.32,33
Cardiovascular Outcome Trials in T2D
Five CVOTs of similar but not identical design are
assessing DPP-4 inhibitors. They all compare active
therapy versus placebo in addition to standard
care; changes in HbA1c, however, cannot be
compared across trials. An important feature of
the EXAMINE trial is that patients were randomised
between 2 weeks and 3 months following discharge
after hospitalisation due to ACS, and therefore
represent a high-risk population.34,35 The SAVORTIMI-53 trial enrolled patients receiving primary
or secondary prevention therapy and therefore at
lower risk,36 as did the TECOS trial (Table 1).37,38
The result was that 88.4% of patients included in
the trial had a history of MI, and 28% of patients
had a history of heart failure. Results are similar in
terms of the primary outcome (non-inferiority of
the drug to placebo), which was met in all three
trials. The rate of events in the primary CV
endpoint was not increased by treatment
with alogliptin34 or with sitagliptin,37 and
was not increased or decreased by treatment
with saxagliptin.36 The 1-year event rate was
around 4–5% in SAVOR-TIMI-53 and TECOS and
approximately 8% in EXAMINE, in which the higher
rate is explained by the higher-risk post-ACS
population experiencing more events during the
first 6 months. Looking at secondary endpoints:
alogliptin did not increase the rate of events in the
main secondary endpoints (CV death, MI, stroke, or
urgent revascularisation due to unstable angina);34
saxagliptin did not increase the rate of events in the
secondary CV endpoint (composite of CV death,
MI, stroke, hospitalisation for unstable angina,
coronary revascularisation, or heart failure);36 and
sitagliptin did not increase the rate of events in the
secondary CV endpoint (CV death, MI, or stroke).37
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Table 1: Baseline characteristics comparison of the EXAMINE,34,35 SAVOR-TIMI-53,36 and TECOS37,38 studies.
EXAMINE
alogliptin population
(n=2,701)
Mean age (years)

SAVOR-TIMI
TECOS
saxagliptin population sitagliptin population
(n=8,280)
(n=7,332)

61.0

65.1

65.4

7.1

10.3

11.6

90.2

87.7

Not reported

Median or mean BMI (kg/m )

29.7

31.1

30.2

Average/mean HbA1c at baseline (%)

9.0

8.0

7.2

99.4

38

42.7

Prior stroke (%)

7.2

Not reported

17.7

Heart failure (%)

28.0

12.8

17.8

Hypertension (%)

Median/mean duration of diabetes (years)
Median/mean weight (kg)
2

CV history/risk factors
Prior MI (%)

92.5

81.2

Not reported

PAD (%)

9.7

11.9

16.6

Dyslipidaemia (%)

27.1

71.2

77

-

43.1

-

PCI

62.5

-

38.9

CABG

12.8

-

25.2

Coronary revascularisation (%)
Overall

BMI: body mass index; CABG: coronary artery bypass graft; CV: cardiovascular; MACE: major adverse
cardiovascular effect; MI: myocardial infarction; PAD: peripheral arterial disease; PCI: percutaneous
coronary intervention.

It is unfortunate that heart failure was not a
primary endpoint as it is the most common CV
event in patients with T2D, but it is included in the
secondary endpoint. The risk of hospitalisation
for heart failure or the (composite) risk of CV
death or hospitalisation for heart failure was not
increased by alogliptin39 or sitagliptin,37 but more
patients receiving saxagliptin (compared with
those receiving placebo) were hospitalised for
heart failure in the SAVOR-TIMI-53 trial.40 The
reason for this last finding is not clear. In terms
of other important adverse events, including
pancreatitis and malignancy, all three trials
demonstrated the safety of the respective drug.
Rates of hypoglycaemia cannot be compared
across the trials as it was defined differently in
each trial. Nevertheless, the rates were very low
in EXAMINE. This was similar for alogliptin and
placebo,34 and findings for sitagliptin were similar
in the TECOS trial.37 In SAVOR-TIMI-53, however,
saxagliptin significantly increased the risk of
hypoglycaemia. One may speculate that this higher
rate of hypoglycaemia could have driven the
increased risk of heart failure seen in this trial.
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Overall, all three trials support the CV safety of
the DPP-4 inhibitors alogliptin, saxagliptin, and
sitagliptin. It must be kept in mind that alogliptin
was tested in the highest-risk (post-ACS patient)
population, whereas saxagliptin and sitagliptin were
tested in patients with stable CVD.
EXAMINE from the Perspective of CVOTs of Other
Classes of Antidiabetic Agents
Other CVOTs conducted in high-risk populations
include:
ELIXA
(NCT01147250),
for
the
GLP-1 receptor agonist lixisenatide; EMPAREG OUTCOMETM,41 for the SGLT-2 inhibitor
empagliflozin; and CANVAS (NCT01032629), for
the SGLT-2 inhibitor canagliflozin.
The ELIXA trial has a design similar to that of
EXAMINE and is addressing a similar post-ACS
population. EMPA-REG OUTCOME and CANVAS
have patient populations similar to those of
TECOS and SAVOR-TIMI-53, and are assessing
single and combined doses of the drugs. Early
indications are that the results of the ELIXA trial are
similar to those of EXAMINE (i.e. neutral: no excess
harm, no benefit); full reports are expected soon.
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The detailed results of the EMPA-REG-OUTCOME
study are going to be made available in 2 days’
time, but currently available information states
that EMPA-REG OUTCOME met its primary
endpoint and demonstrated superiority of
empagliflozin in CV risk reduction when added
to standard of care. The primary endpoint was
defined as time to first occurrence of either CV
death, non-fatal MI, or non-fatal stroke.41,42

Conclusions
Three trials have assessed the CV safety of
DPP-4 inhibitors, although the EXAMINE study
was the only one of these to actively include and
provide data for patients with ACS at high risk of
CVD. Many treatments for T2D now have a good
record of CV safety and it may be time to revise
the FDA guidance and move on to CV efficacy
trials, perhaps with long-term follow-up trials
(>10 years) being conducted in preference to
multiple super-sized studies.

demonstrate good tolerability, especially in terms
of lack of aggravation of heart failure.
This response prompted a comment about the
ethical issue of enrolling patients with high-risk
disease in order to test a treatment that may
prove harmful and to ask whether there are ways
to improve CV risk assessment, perhaps using
imaging to determine plaque composition.
Subsequent discussion included that it would
be useful to be able to do that and to be able to
triage patients for therapy. However, there are
many different kinds of events (e.g. arrhythmia)
upon which most interventions will have no
effect at all, and not all patients have the same
modifiable risk. Therefore, the time frame in
which damage may be shown to be reduced by
treatment would be long.
Question: Is there any evidence that the degree of
glycaemic control after ACS makes any difference
to outcome?

Optimal Management of Post-ACS T2D
Patients: Panel Discussion

Professor Rungby: No, there is no evidence, yet it
remains important to control glycaemia and even
more important to choose the right treatment
and tailor that treatment to the patient’s needs.
Above all, there must be no risk attributable to
the treatment.

Chairperson
Professor Ele Ferrannini

Question: When will we move away from ‘one-sizefits-all’ treatment to individualised treatment?

Question: What is the role of baseline cardiovascular
risk in trial outcome?

Professor Nicholls: When we can use a marker or
panel of markers to triage patients to a therapy
and show that that therapy changes outcomes
then we will be able to tailor therapy. Our patients
are desperate for this approach because they are
not going to take 27 medications on a daily basis,
and we cannot afford it. So we need to be smarter
in terms of which patients are selected for a
specific treatment.

Discussion: Enrolling only high-risk patients
would allow a shorter study duration with fewer
participants. Because the event rate would be
high, the number of events needed to achieve
the outcome would be quickly reached. However,
use of a high-risk population is important to
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