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UK Prospective Diabetes Study (UKPDS), intensive gly-
cemic control [median glycated haemoglobin (HbA1c), 
7.0%], was found to reduce the overall microvascular 
complication rate of T2DM by 25% compared with con-
ventional treatment (median HbA1c, 7.9%), while there 
was a 16% reduction (p=0.052) in CVD events (mac-
rovascular complications) in the intensive glycemic 
control arm in the original RCT period.3 However, in a 
subgroup of overweight patients in UKPDS, treatment 
with metformin decreased the risk of myocardial infarc-
tion (MI) by 39% (p=0.01) and the risk of death from any 
cause by 36% (p=0.01) during a median follow-up of 
10.7 years.4 After an additional 10 years of follow-up for 
the UKPDS, the entire population originally assigned to 

Diabetes is one of the major public health burdens 
worldwide: according to the International Diabetes 
Federation, more than 371 million people (8.3% of the 
earth’s adult population) have diabetes; it was predict-
ed that by 2030, the number of people with diabetes in 
the world will have risen to 552 million.1 Patients with 
type 2 diabetes mellitus (T2DM) exhibit an increased 
risk of cardiovascular disease (CVD) events leading 
to an increased CVD morbidity and mortality com-
pared to relevant population without T2DM; 70% of 
T2DM patients die because of CVDs.2 Observational 
studies report a relationship between reduced blood 
glucose and reduced risk of both micro- and macro-
vascular complications in patients with T2DM.2 In the 
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intensive glycemic control had significant long-term re-
ductions in incident MI (15%, p=0.01) and death from 
any cause (13%, p=0.007), despite the loss of glycaemic 
control differences with the group on conventional 
hypoglycaemic treatment.5 Several other randomized 
controlled trials (RCTs), however, did not show a sig-
nificant reduction in macrovascular complications in 
the intensive glycemic treatment arm among patients 
with T2DM.6–8 In the Action in Diabetes and Vascular 
Disease: Preterax and Diamicron Modified Release 
Controlled Evaluation (ADVANCE) trial,6 a strategy of in-
tensive glucose control that lowered the HbA1c value to 
6.5% yielded a 10% relative reduction in the combined 
outcome of major macrovascular and microvascular 
events, primarily as a consequence of a 21% relative re-
duction in nephropathy;6 however, there were no sig-
nificant effects of the type of glucose control on major 
macrovascular events, death from CVD causes, or death 
from any cause.6 The Veteran Administration Diabetes 
Trial (VADT) reported that intensive glucose control in 
patients with previously poorly controlled T2DM had 
no significant effect on the rates of major CVD events, 
death, or microvascular complications, with the excep-
tion of progression of albuminuria (p=0.01).7 Moreover, 
the results of the Action to Control Cardiovascular Risk 
in Diabetes (ACCORD) trial suggested that as compared 
with standard therapy, the use of intensive therapy not 
only failed to reduce major CVD events significantly, 
but it appears that it increased CVD risk and all cause 
mortality.8 These results led the American Diabetes 
Association (ADA), the American Heart Association 
(AHA), and the American College of Cardiology (ACC) to 
provide a conservative class IIb recommendation with 
level of evidence A for the benefit of glycaemic control 
on CVD, while microvascular complications of T2DM re-
ceived a superior level recommendation of class I.9

A very recent post hoc analysis of the ACCORD trial 
evaluated the effect of intensive glycaemic control 
by kidney function status.10 Renal function data were 
available on 10,136 patients of the original ACCORD co-
hort. Of those, 3,636 met the criteria for mild-to-moder-
ate chronic kidney disease (CKD) and 6,506 were free of 
CKD at baseline.10 Participants were randomly assigned 
to a treatment strategy of either intensive or standard 
glycemic goal. Risk for the primary outcome (all-cause 
and CVD mortality) was 87% higher in patients with 
CKD than in those without it (hazard ratio of 1.87; 95% 
confidence interval: 1.65–2.11). All prespecified second-
ary outcomes were 1.5 to 3 times more frequent in pa-
tients with CKD than in those without it.10 The compari-

son of CKD patients with those without CKD showed 
that these were older, had higher body mass index, 
fasting glucose, HbA1c, and systolic blood pressure, as 
well as higher rates for history of CVD, congestive heart 
failure, and duration of T2DM.10 Moreover, CKD patients 
used insulin at higher doses and most anti-hyperten-
sive agents more frequently and oral hypoglycemic 
agents less frequently compared with patients without 
CKD.10 In addition, patients with CKD had higher triglyc-
eride and lower high-density lipoprotein levels com-
pared with non-CKD patients.10 Intensive glucose low-
ering was significantly associated with both 31% higher 
all-cause mortality (1.31:1.06–1.60) and 41% higher CVD 
(1.41:1.05–1.89) in patients with CKD, as compared with 
standard therapy.10 No significant (positive or negative) 
effects of tight glycemic (HbA1c≈6.5%) control were 
found in patients without CKD.10 Thus, in high-risk pa-
tients with T2DM, mild (stage I and II) and moderate 
(stage III) CKD was associated with increased CVD risk 
for CVD events and total mortality; patients with stage 
IV and V of CKD were excluded from the ACCORD trial.10 
The author of this post hoc analysis state that the man-
agement of patients with T2DM and CKD is difficult and 
intensive glucose lowering seems to be hazardous.10 
This calls for new approaches for altering the CVD out-
come of this patient population.10 Given the above it is 
of vital importance to establish CKD status in all newly 
diagnosed and existing patients with T2DM and this 
should be taken into account when designing their hy-
poglycemic treatment.10

Another recent analysis has shown that intensive 
glucose control is associated with increased rates of 
severe hypoglycaemia but not increased rates of CV or 
all-cause mortality.11 Aiming for HbA1c levels of <7.0% 
still remains the general target for effective glucose 
control. Under certain circumstances, aiming for lower 
HbA1c levels may be appropriate.11 This applies in the 
setting of newly diagnosed T2DM in relatively young 
individuals without significant co-morbidities and in 
patients treated with agents that minimize the risk of 
severe hypoglycaemia such as metformin.11 Whether 
this also applies to newer glucose-lowering agents 
that target the incretin system or the SGLT-2 inhibitors 
will depend on CVD outcomes of long-term studies 
which are in progress.11 It has been shown, for exam-
ple, that adding dapagliflozin, a sodium-glucose co-
transporter 2 (SGLT-2) inhibitor, to currently available 
treatment options is projective for further decrease 
the CVD and microvascular complications associated 
with T2DM.11 In any case, the improvement of CVD 
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outcomes in patients with T2DM will probably come 
from other than hypoglycaemic effects of newer drugs 
for the treatment of diabetes [dipeptidyl peptidase-4 
(DPP-4) inhibitors, glucagon-like peptide-1 (GLP-1) 
agonists, and SGLT-2 inhibitors].12–14 For example, 
SGLT-2 inhibitors exhibit a favorable impact on glu-
cose metabolism in patients with T2DM and emerge 
as a hopeful hypoglycemic treatment.15 The resultant 
negative energy balance caused by glucosuria results 
in long-term weight loss, significantly reduced HbA1c 
levels (by 0.5–1.0%) with a low risk for hypoglycaemia, 
and may in addition exert beneficial effects on blood 
pressure, reactive oxygen products and inflammato-
ry mediators, even in patients with T2DM and CKD.15 
Clinical and experimental studies with all these newer 
hypoglycaemic agents (DPP-4 inhibitors, GLP-1 ago-
nists, and SGLT-2 inhibitors) have also shown favora-
ble effects on CVD risk factors such as dyslipidaemia, 
arterial hypertension, and improvements in endothe-
lial function and cardiac contractility.16

All the above suggest that we should aim for a gly-
cemic control with an HbA1c just below 7%. We should 
be more careful in patients with both T2DM and CKD 
and aim for a higher HbA1c to avoid the excess CVD and 
all cause morbidity and mortality. Further reduction 
in CVD event rate could be achieved in patients with 
T2DM, with or without CKD, with the use of other sec-
ondary prevention means. The use of statins, especially 
atorvastatin,16 not only halts the progression to CKD in 
T2DM (diabetic nephropathy) but might even reverse it, 
substantially reducing the CVD morbidity and mortal-
ity, with an independent action on top of its hypolipi-
daemic effect; after adjustment for 25 predictors of 
all CVD related events, multivariate analysis revealed 
a hazards ratio of 0.84 (confidence interval 0.73–0.95; 
p=0.003) with every 5% increase in glomerular filtra-
tion rate (GFR).17 In the Collaborative Atorvastatin in 
Diabetes Study (CARDS), atorvastatin (10 mg/dL) treat-
ment was associated with increased GFR in compari-
son with placebo, and a modest beneficial effect was 
observed, particularly in patients with albuminuria.18 
Moreover, atorvastatin was effective at decreasing CVD 
by 42% in patients with a moderately decreased e-GFR 
(30–60 mL/min per 1.73 m2), and this treatment effect 
was higher of the 37% reduction in CVD observed in 
the entire CARDS population, mostly with normal e-
GFR.18 Furthermore, a meta-analysis showed that statin 
therapy was associated with decreased albuminuria 
compared to a placebo.19

The cautious administration of fibrates, in combina-
tion with statins, in patients with T2DM and mixed hy-
perlipidaemia might be also beneficial. The Fenofibrate 
Intervention and Event Lowering in Diabetes (FIELD) 
study demonstrated that fenofibrate (200 mg/dL) re-
duced CVD events, reduced albuminuria, and slowed e-
GFR loss over 5 years; although it initially and reversibly 
increased plasma creatinine levels.20 In a meta-analysis, 
fibrates reduced the risk of albuminuria progression 
in patients with diabetes and also reduced the risk of 
major CVD events and CVD death in patients with an 
e-GFR of 30–60 mL/min per 1.73 m2.21

In the very recent Examination of Cardiovascular 
Outcomes with Alogliptin versus Standard of Care 
(EXAMINE) trial among 5,380 patients with T2DM who 
had had a recent acute coronary syndrome, the rates 
of major adverse CVD events and heart failure hospi-
talizations were not increased with the DPP-4 inhibitor 
alogliptin as compared with placebo.22,23

In conclusion, the treatment target for HbA1c in 
older patients with T2DM should be around 7% and 
in younger around 6.6%. This is in agreement with re-
cently published studies that included a verity of T2DM 
patients with comorbidities.22–26 Going lower does not 
offer substantial improvement of CVD outcomes; on 
the contrary this might be hazardous in patients with 
CKD. Further reduction of the excess CVD risk related 
to diabetes should be attempted with other secondary 
CVD preventive measures such as renin-angiotensin ax-
is inhibition, statins, and in specific cases fibrates. If the 
newer antidiabetic agents will contribute to a further 
reduction in CVD morbidity and mortality with their 
“pleiotropic” effects should be shown in well designed 
prospective RCT with hard endpoints; some of them 
are on the way already.
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