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Abstract Type 2 diabetes mellitus (T2DM) and essential hypertension are often associated, and
retrospective data analyses suggest an association between lower blood pressure (BP) values and
lower cardiovascular (CV) risk in patients with T2DM. However, the most recent intervention tri-
als fail to demonstrate a further CV risk reduction, for BP levels<130/80 mm Hg, when compared
to levels <140/90 mm Hg. Moreover, a J-shaped, rather than a linear, relationship of BP reduction
with incident CV events has been strongly suggested. We here debate the main available evi-
dences for and against the concept of ‘the lower the better’, in the light of the main intervention
trials and meta-analyses, with a particular emphasis on the targets to be pursued in elderly pa-
tients. Finally, the most recent guidelines of the scientific societies are critically discussed.
ª 2014 Elsevier B.V. All rights reserved.

Type 2 diabetes mellitus (T2DM) and essential hyperten-
sion, two major risk factors for cardiovascular (CV)
morbidity and mortality, often co-exist. European surveys
report the presence of hypertension in over two-thirds of
T2DM patients [1] with the diagnosis of the former often
overlapping the development of hyperglycaemia [2]. Pro-
spective longitudinal studies, such as the Framingham
Heart Study and the Multiple Risk Factor Intervention Trial
(MRFIT) [3,4], documented that T2DM patients have a
greater risk of CV disease for a given blood pressure (BP)

level, being a relevant percent of the excess CV risk in
T2DM patients attributable to the presence of hyperten-
sion itself, even after controlling for other CV risk factors
[5]. While diabetes magnifies CV risk, the relationship
between BP and overall CV risk had a similar pattern in
diabetic and non-diabetic subjects over the whole range of
baseline and on-treatment BP values.

Retrospective data analyses suggest an association be-
tween lower BP values and lower CV risk in patients with
T2DM. Such observation, however, is hampered by the
consideration that most of the intervention trials failed to
achieve mean systolic BP values <130 mm Hg. Moreover,
appropriately powered prospective outcome trials show a
lack of further CV risk reduction for BP levels <130/80 mm
Hg when compared to levels <140/90 mm Hg. On the
other hand, accumulating evidences strongly support the
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possibility of a J-shaped, rather than linear, relationship of
BP reduction with incident CV events, that is, a new in-
crease of the rate of CV events when a more pronounced
reduction of BP is induced [6]. The present viewpoint
summarises the most significant points of a consensus
statement on BP targets in diabetes, recently endorsed by
the Italian Society of Diabetology (SID), Italian Society of
Nephrology (SIN) and Italian Society of Arterial Hyper-
tension (SIIA), trying to discuss the main available evi-
dences for and against the concept of ‘the lower the
better’, in the light of a neutral evaluation of the main
intervention trials and meta-analyses, also summarising
the suggestions of the major guidelines with regard to BP
targets to be pursued in T2DM patients to reduce their
CV risk.

Pros: the concept of ‘the lower the better’

It is a matter of fact that a careful BP control is beneficial in
improving the CV prognosis in hypertensive T2DM pa-
tients, and this has been proven in several large studies. In
the HOT (Hypertension Optimal Treatment) study [7], a
reduction of diastolic BP � 80 mm Hg reduces major CV
events by 51% and 24% with respect to less stringent tar-
gets (�90 mm Hg and �85 mm Hg, respectively). To our
knowledge, the HOT study is the only one that compares
the effects of different achieved BP values in three rand-
omised groups suggesting no evidence of a J-shaped
relationship between diastolic BP and incidence of major
CV events in the diabetic subgroup (as well as in the entire
low-CV-risk population). These results are consistent with
those of the United Kingdom Prospective Diabetes Study
(UKPDS) [8], where a tight BP control is associated with a
32% reduction in deaths and 44% reduction in stroke.
However, in the UKPDS trial, the BP values achieved in the
‘aggressively’ treated group (144/82 mm Hg) were well
above the levels that are more likely to be associated to an
increased CV risk by an impairment of organ perfusion, so
portraying a J-shaped curve. This observation might be
extended to almost all intervention trials that included
subgroups of T2DM subjects. Nevertheless, the positive
relationship between BP and the incidence of major CV
events described in observational studies has strength-
ened the conviction of the need for an aggressive reduc-
tion of BP in T2DM patients over the years. An
epidemiological analysis of the UKPDS has shown a 12%
reduction in the risk of any complication related to dia-
betes, 15% for deaths related to diabetes and 11% for
myocardial infarction for every 10-mm Hg decrease of
systolic BP, in the absence of a threshold effect [9]. The
ADVANCE (Action in Diabetes and Vascular disease, Pre-
terAx and DiamicroN MR Controlled Evaluation) study
[10], performed in >11,000 T2DM patients, has shown that
the addition of a fixed combination of perindopril and
indapamide to standard anti-hypertensive therapy de-
creases the risk of macro- or microvascular events by 8%
and 9%, respectively and the risk of CV death by 18%.
However, it should be stressed that in such trial, a differ-
ence of 5.6 mm Hg for systolic and of 2.2 mm Hg for

diastolic BP between perindoprileindapamide and placebo
arm was observed during the follow-up.

The ABCD (Appropriate Blood Pressure Control in Dia-
betes) study, where lower systolic BP goals were achieved,
documented a lack of effect of the intensive BP control on
the primary end point, but an improvement in secondary
outcomes. In particular, a systolic BP of 132 mm Hg
reduced the total mortality in the hypertensive ABCD
study [11], and a systolic BP of 128 mm Hg reduced the
incidence of stroke in the normotensive ABCD study [12].
Furthermore, the normotensive ABCD study also demon-
strated an association between intensive BP control and a
significant slowing of incipient and overt nephropathy
progression. The Syst-Eur (Systolic Hypertension in
Europe) study, showing a greater reduction in all CV
events, overall mortality and mortality from CV disease for
the same differences in BP in T2DM as compared to non-
diabetics, has strengthened the importance of a tight BP
in these individuals [13].

The relatively small SANDS (Stop Atherosclerosis in
Native Diabetics Study) study, comparing the efficacy,
tolerability and safety of achieving tighter BP and LDL
cholesterol targets with respect to standard targets, re-
ported a greater reduction in carotid intima-media thick-
ness and a decrease in the left ventricular mass in the
aggressively treated group, even though no difference
emerged in the rate of CV events [14].

It should be emphasised that the recommendation of a
more stringent BP goal in T2DM proteinuric patients seems
to be supported by the strong benefits in terms of CV and
renal prognosis [15]; however, the complex issue of
treating hypertension in a patient with chronic kidney
disease (CKD) is beyond the scope of this viewpoint.

According to the results of the above-reported trials, in
2003, the Joint National Committee on Prevention,
Detection, Evaluation and Treatment of High Blood Pres-
sure (JNC 7 report) [16], recommended a BP < 130/80 mm
Hg in patients with T2DM and hypertension and a
BP < 125/75 mm Hg in those with proteinuria. The
American Diabetes Association (ADA), in the ‘Standards of
Medical Care in Diabetes’ published yearly up to 2012 [17]
and other scientific associations [18,19], acknowledged this
recommendation.

Contra: the concept of ‘the lower the better’

In the past 5 years [20], a critical reappraisal of the strin-
gent target BP values to be achieved in hypertensive
T2DM, clearly stated by the international scientific soci-
eties, has been made mainly in the light of the fact that a
target systolic BP < 130 mm Hg was truly reached only in
the normotensive ABCD study [12] in association with an
uncertain reduction in CV events. Evidence supporting the
clinical indication for an anti-hypertensive treatment in
T2DM patients with high-normal BP values is even
scantier [21]. Recent evidence from large intervention
trials show that, in T2DM, the lowest BP values are asso-
ciated with an increased rate of CV events and mortality,
and this is particularly true in the elderly [22e25].
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