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Why not adding a glucose-lowering agent with )
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proven cardioprotection in high-risk patients with
type 2 diabetes at HbA1lc target on metformin?
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The American Diabetes Association (ADA) - European
Association for the Study of Diabetes (EASD) consensus
report 2018 provides an updated view of the management
of hyperglycaemia in patients with type 2 diabetes [1]. It
emphasizes the crucial role of a personalized approach and
places in the foreground the presence of cardiovascular
disease as a key element to guide the selection of a second
glucose-lowering agent to be added to metformin. The
addition of a sodium-glucose cotransporter type 2 (SGLT2)
inhibitor or a glucagon-like peptide-1 (GLP-1) receptor agonist
with proven cardiovascular benefit is recommended in
patients with atherosclerotic cardiovascular disease if
glycated haemoglobin (HbAlc) is above the target. This
consensus report undoubtedly will help physicians in the
selection of a second glucose-lowering agent after failure of
metformin monotherapy.

However, this opens a crucial question for clinical practice.
Indeed, there is a discrepancy between the target of HbAlc
that is recommended in patients at high cardiovascular risk
(“less aggressive targets”; i.e. around 8% [64 mmol/mol]
instead of <7% [53 mmol/mol]) [2] and the recommended
strategy in the consensus report, i.e. adding a glucose-lower-
ing agent with proven cardiovascular benefit if HbAlc is above
the target. As a consequence, if physicians strictly follow the
proposal, a SGLT2 inhibitor or a GLP-1 receptor agonist will
only be added to metformin if HbAlc is above the target, thus
in patients with atherosclerotic cardiovascular disease
around or above 8% % [64 mmol/mol]. Furthermore, patients
with heart failure considered to be at HbAlc target also may
be deprived of the benefit by a SGLT2 inhibitor despite the
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positive effects consistently reported with the pharmacologi-
cal class that appear independent of glucose control [3,4].
Caution to reduce HbAlc levels to low levels in patients at
high risk of cardiovascular disease was driven by the results
of the ACCORD («Action to Control Cardiovascular Risk
in Diabetes ») trial that reported a higher risk of cardiovascu-
lar mortality (but a lower risk of myocardial infarction) in
patients randomized to the group with intensive glucose con-
trol [5,6]. However, this restriction is highly debatable and
deserves careful reconsideration. First, ACCORD was per-
formed at a time when SGLT2 inhibitors and GLP-1 receptor
agonists were not available and intensification of glucose-
lowering therapy at that time was mainly based upon insulin,
sulphonylureas and glitazones, drugs that may increase the
risk of hypoglycaemia and/or heart failure [5]. Furthermore,
cardiovascular mortality in the intensified group was
observed mainly in patients who did not succeed in reaching
HbA1c targets despite the intensification of glucose-lowering
therapy rather than in those with low HbAlc [7]. This was
confirmed in another post-hoc analysis of ACCORD: intensive
treatment was associated with a reduction in a composite of
cardiovascular events (primary outcomes) in the low and
moderate haemoglobin glycation index subgroups but not in
the high haemoglobin glycation index subgroup [8]. Second,
all recently published cardiovascular outcome trials that
reported a cardiovascular protection, either with SGLT2 inhi-
bitors (empagliflozin in EMPA-REG OUTCOME |[9], canagliflo-
zin in CANVAS [10]) or GLP-1 receptor agonists (liraglutide in
LEADER [11], semaglutide in SUSTAIN 6 [12], exenatide
extended release in EXSCEL [13] and albiglutide in HARMONY
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P for

Patients “not at target”

Patients “at target”
HbA1c threshold %

HbA1c (%)

HbA1c (%)

Trials

interaction

HbA1c threshold %  HR (95% CI)

HR (95% CI)

(mean + SD)

Inclusion criteria

0.01
0.29
0.58

0.

1.14 (0.86-1.50)
0.80 (0.68-0.94)
0.84 (0.72-0.98)
0.74 (0.52-1.04)
0.91 (0.80-1.04)

>8.5

0.76 (0.64-0.90)
0.94 (0.77-1.15)
0.89 (0.76-1.05)
0.72 (0.50-1.03)
0.91 (0.80-1.05)

<8.5

8.07 +0.85
8.2+0.9
8.7+1.6

8.7

>7-<9

EMPA-REG OUTCOME [9]

CANVAS [10]

>8.0

<8.0

>7-<10.5

>8.3

<8.3

LEADER [11]

94

>8.5

<8.5

+1.5

SUSTAIN-6 [12]
EXSCEL [13]

0.97

>8.0

<8.0

Median 8.0 (interquartile
range : 7.3-8.9)

8.76 + 1.5

6.5-10.0

0.187

0.68 (0.52-0.89)
0.73 (0.58-0.91)

>8.0-<9.0

0.94 (0.73-1.22)

<8.0

>7

HARMONY [14]

>9.0

HbA1lc: glycated haemoglobin. HR: hazard ratio. IC: confidence interval. SD: standard deviation.

[14]) recruited type 2 diabetes patients with baseline
HbAlc > 6.5-7.0% (48-53 mmol/mol) as inclusion criterion
(Table 1). No significant interaction was observed regarding
the reduction in primary outcome (triple major cardiovascu-
lar events, i.e. cardiovascular mortality, nonfatal myocardial
infarction and nonfatal stroke) when the diabetic population
was divided according to the baseline HbAlc level: <8-8.5%
(weighted mean+SD hazard ratio or HR 0.87 +0.08)
versus > 8.0-8.5% (HR 0.84 + 0.12); mean difference 0.04, NS.
No heterogeneity was observed between SGLT2is and GLP-1
receptor agonists [15], but yet across trials (p < 0.0001), mainly
due to the results of EMPA-REG OUTCOME. This trial
that compared empagliflozin with placebo in patients with
type 2 diabetes and established cardiovascular disease is the
only one that showed a significant between-subgroup
interaction (p = 0.01), with a better (not worse) protection by
empagliflozin in patients with HbAlc < 8.5% [HR 0.76 (95% CI
0.64-0.90)] compared with patients with HbAlc >8.5% [HR
1.14 (95% CI 0.86-1.50)] at baseline [9]. Third, both SGLT2
inhibitors and GLP-1 receptor agonists are not associated with
a higher risk of hypoglycaemia, except when they are added
to sulphonylureas or insulin therapy, so there is no obvious
risk to prescribe these agents even in metformin-treated
patients with rather well controlled type 2 diabetes.
Fourth, there are an increasing amount of arguments suggest-
ing that the cardioprotection by either SGLT2 inhibitors [16,17]
or GLP-1 receptor agonists [18,19] occurs independently of
improvement of glucose control [6,15]. Fifth, the favourable
effects of SGLT2 inhibitors on cardiovascular outcomes, heart
failure and total mortality were confirmed in large
observational studies like CVD-REAL, suggesting that the
data from randomized clinical trials with SGLT2 inhibitors
to a large extent may be extrapolated to real life clinical
practice [4].

Thus, a key unresolved question for clinical practice is
how to manage patients with established cardiovascular dis-
ease who have HbAlc < 8.0-8.5% [64-69 mmol/mol] on met-
formin monotherapy. When analysing the available data
from clinical trials, there is no reason not to prescribe a SGLT2
inhibitor or a GLP-1 receptor agonist with proven cardiovascu-
lar benefit in this population even if HbAlc is between 7%
[53 mmol/mol] and 8% [64 mmol/mol]. Despite the enormous
effort of the expert panel to provide a helpful document [1],
there remains an open question whether a SGLT2 inhibitor
or a GLP-1 receptor agonist should or should not be used in
type 2 diabetes patients with atherosclerotic cardiovascular
disease or heart failure who are still considered to be at target
for HbAlc.
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