








6.12 Atherosclerosis, arteriosclerosis, and
peripheral artery disease
6.12.1 Carotid atherosclerosis
The 2007 ESH/ESC Guidelines concluded that progression of carotid
atherosclerosis can be delayed by lowering BP,2 but calcium antago-
nists have a greater efficacy than diuretics and beta-blockers,186 and
ACE inhibitors more than diuretics.581 Very few data are available on
whethercalciumantagonists havea greatereffecton carotid IMTthan
RAS blockers.

6.12.2 Increased arterial stiffness
All antihypertensive drugs reduce arterial stiffness, since the re-
duction of BP unloads the stiff components of the arterial wall,
leading to a passive decrease of PWV. A recent meta-analysis
and meta-regression analysis of RCTs documented that ACE inhi-
bitors and ARBs reduce PWV.582,583 However, owing to the lack
of high-quality and properly powered RTCs, it is not clear
whether they are superior to other antihypertensive agents in
their effect on arterial stiffness. The ability of RAS blockers to
reduce arterial stiffness as assessed by PWV seems to be inde-
pendent of their ability to reduce BP.582 –584 However, although
the amlodipine-valsartan combination decreased central SBP
more effectively than the amlodipine-atenolol combination, in
the Amlodipine–Valsartan Combination Decreases Central Systol-
ic Blood Pressure more Effectively than the Amlodipine–Atenolol
Combination (EXPLOR) trial, both combinations decreased PWV
by 0.95 m/s with no significant differences over the trial 24-week
duration.399 Also, in a randomized study in mild-to-moderate
hypertension, the vasodilating beta-blocker nebivolol decreased
central pulse pressure to a larger extent than the non-vasodilating
beta-blocker metoprolol after 1 year of treatment, although no
significant changes in the augmentation index or carotid-femoral
PWV were detected with either drug.406 Improvement of arterial
stiffness with treatment has been documented over the long
term.585 A relationship between a reduction of arterial stiffness
and reduced incidence of CV events has been reported in only
one study, on a limited number of patients with advanced renal
disease.586

6.12.3 Peripheral artery disease
A prospective observational analysis of the UKPDS shows that the in-
cidence of PAD-related amputation and death in patients with dia-
betes is strongly and inversely associated with the SBP achieved by
treatment.315,587 The choice of the antihypertensive agent is less im-
portant than actual BP control in patients with PAD.199 ACE inhibi-
tors have shown benefit in a subgroup analysis of more than 4000
patientswith PADenrolled in the HeartOutcomesPreventionEvalu-
ation (HOPE) study,588 but the arm receiving the ACE inhibitor had a
lower BP than the comparative arm.

There has been concern that the use of beta-blockers in
patients with PAD may worsen the symptoms of claudication.
Two meta-analyses of studies published in PAD patients with
mild-to-moderate limb ischaemia did not confirm the intake of
beta-blockers to be associated with exacerbation of PAD
symptoms.589,590

The incidence of renal artery stenosis is increased in patients with
PAD. Thus, this diagnosis must be kept in mind when resistant hyper-
tension is encountered in these patients.587

6.12.4 Summary of recommendations on therapeutic
strategies in hypertensive patients with atherosclerosis,
arteriosclerosis, and peripheral artery disease

6.13 Sexual dysfunction
Sexual dysfunction is moreprevalent in hypertensive than normoten-
sive individuals, but available information mostly concerns men.
Erectile dysfunction is considered to be an independent CV risk
factor and an early diagnostic indicator for asymptomatic or clinical
OD.591 Hence, a full history should include sexual dysfunction. Life-
style modification may ameliorate erectile function.592 Compared
with older antihypertensive drugs, newer agents (ARBs, ACE inhibi-
tors, calcium antagonists and vasodilating beta-blockers) have
neutral or even beneficial effects on erectile function.593

Phospho-diesterase-5 inhibitors may be safely administered to
hypertensives, even those on multiple drug regimens (with the pos-
sible exception of alpha-blockers and in absence of nitrate adminis-
tration)594 and may improve adherence to antihypertensive

Therapeutic strategies in hypertensive patients with
atherosclerosis, arteriosclerosis, and peripheral artery
disease

Recommendations Class a Level b Ref. C

In the presence of carotid
atherosclerosis, prescription of
calcium antagonists and ACE
inhibitors should be considered as
these agents have shown a greater
efficacy in delaying atherosclerosis
progression than diuretics and
beta-blockers. 

IIa B 186, 581

In hypertensive patients with a
PWV above 10 m/s all
antihypertensive drugs should be
considered provided that a BP
reduction to <140/90 mmHg is
consistently achieved.  

IIa B
138, 582, 

586

Antihypertensive therapy is
recommended in hypertensive
patients with PAD to achieve a
goal of <140/90 mmHg,
because of their high risk of
myocardial infarction, stroke,
heart failure, and CV death. 

I A 284

Though a careful follow up is
necessary, beta-blockers may be
considered for the treatment of
arterial hypertension in
patients with PAD, since their use
does not appear to be associated
with exacerbation of PAD
symptoms. 

IIb A 589, 590

ACE ¼ angiotensin-converting enzyme; BP ¼ blood pressure; CV ¼
cardiovascular; PAD ¼ peripheral artery disease; PWV ¼ pulse wave velocity.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendation(s).
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therapy.595 Studies on the effects of hypertension and antihyperten-
sive therapy on female sexual dysfunction are in their infancy and
should be encouraged.596

6.14 Resistant hypertension
Hypertension is definedas resistance to treatmentwhena therapeut-
ic strategy that includes appropriate lifestyle measures plus a diuretic
and twootherantihypertensive drugsbelonging todifferent classes at
adequate doses (but not necessarily including a mineralocorticoid re-
ceptor antagonist) fails to lower SBP and DBP values to ,140 and
90 mmHg, respectively. Depending on the population examined
and the level of medical screening, the prevalence of resistant hyper-
tension has been reported to range from 5–30% of the overall hyper-
tensive population, with figures less than 10% probably representing
the true prevalence. Resistant hypertension is associated with a high
risk of CV and renal events.597 –600

Resistant hypertension can be real or only apparent or spurious. A
frequent causeof spurious resistanthypertension is failure toadhere to
the prescribed treatment regimen, a notoriously common phenom-
enon that is responsible for the poor rate of BP control in the hyper-
tensive population worldwide. Lack of BP control may, however,
also depend on (i) persistence of an alerting reaction to the
BP-measuring procedure, with an elevation of office (although not of
out-of-office) BP, (ii) use of small cuffs on large arms, with inadequate
compressionof thevessel and(iii)pseudo-hypertension, i.e.markedar-
terial stiffening (more common in the elderly, especially with heavily
calcified arteries), which prevents occlusion of the brachial artery.

True resistant hypertension may originate from: (i) lifestyle factors
such as obesity or large weight gains, excessive alcohol consumption
(even in the form of binge drinking) and high sodium intake, which
may oppose the BP-lowering effect of antihypertensive drugs via sys-
temic vasoconstriction, sodium and water retention and, for obesity,
the sympatho-stimulating effect of insulin resistance and increased
insulin levels; (ii) chronic intake of vasopressor or sodium-retaining
substances; (iii) obstructive sleep apnoea (usually but not invariably
associated with obesity),521 possibly because nocturnal hypoxia,
chemoreceptor stimulation and sleep deprivation may have a long-
lasting vasoconstrictor effect; (iv) undetected secondary forms of
hypertension and (v) advanced and irreversible OD, particularly
when it involves renal function or leads to a marked increase in arteri-
olar wall–lumen ratio or reduction of large artery distensibility.

A correct diagnostic approach to resistant hypertension requires
detailed information on the patient’s history (including lifestyle
characteristics), a meticulous physical examination and laboratory
tests to detect associated risk factors, OD and alterations of
glucose metabolism, as well as of advanced renal dysfunction
opposing—via sodium retention—the effect of BP-lowering drugs.
The possibility of a secondary cause of hypertension should always
be considered: primary aldosteronism may be more frequent than
was believed years ago,601 and renal artery stenoses of an athero-
sclerotic nature have been shown to be quite common in the
elderly. Finally, ABPM should be performed regularly, not only to
exclude spurious resistance but also to quantify to a better degree
the BP elevation and the subsequent effect of the treatment
modifications.598,602

In clinical practice, identification of low adherence to treatment
may present special difficulties, because (i) information provided by

the patient may be misleading and (ii) methods to objectively
measureadherence to treatmenthave little applicability inday-to-day
medicine. An unhealthy lifestyle may represent a clue, as may a
patient’s expression of negative feelings about medicines in general.
Ultimately, physicians may have to consider stopping all current
drugs and restart with a simpler treatment regimen under close
medical supervision. This approach may also avoid futile use of inef-
fective drugs. Although hospitalization for hypertension is regarded
as inappropriate in most European countries, a few days in hospital
may be necessary to check the BP effect of antihypertensive drugs
under strict control.

Although resistant hypertension may showa BP reduction if the di-
uretic dose is further increased (see below), most patients with this
condition require the administration of more than three drugs. Sub-
group analyses of large-scale trials and observational studies have
provided evidence that all drug classes with mechanisms of action
partially or totally different from those of the existing three drug regi-
mens can lower BP in at least some resistant hypertensive indivi-
duals.603 A good response has been reported to the use of
mineralocorticoid receptor antagonists, i.e. spironolactone, even at
low doses (25–50 mg/day) or eplerenone, the alpha-1-blocker dox-
azosin and a further increase in diuretic dose,604 –608 loop diuretic re-
placing thiazides or chlorthalidone if renal function is impaired. Given
that blood volume may be elevated in refractory hypertension,609

amiloride may add its effect to that of a previously administered thia-
zide or thiazide-like diuretic, although its use may favour hyperkalae-
mia and is not indicated in patients with marked reduction of eGFR.
The BP response to spironolactone or eplerenone may be accounted
for by the elevated plasma aldosterone levels frequently accompany-
ing resistant hypertension, either because aldosterone secretion
escapes the early reduction associated with RAS blockade610 or
because of undetected primary aldosteronism.

At variance from an earlier report,611 endothelin antagonists have
not been found to effectively reduce clinic BP in resistant hyperten-
sion and their use has also been associated with a considerable rate
of side-effects.612 New BP-lowering drugs (nitric oxide donors, vaso-
pressin antagonists, neutral endopeptidase inhibitors, aldosterone
synthase inhibitors, etc.) are all undergoing early stages of investiga-
tion.613 No other novel approach to drug treatment of resistant
hypertensive patients is currently available.

6.14.1 Carotid baroreceptor stimulation
Chronic field electrical stimulation of carotid sinus nerves via
implanted devices has recently been reported to reduce SBP and
DBP in resistant hypertensive individuals.614 – 616 The reduction was
quite marked when initial BP values were very high and the effect
included ambulatory BP and persisted for up to 53 months.615

However, longer-term observations have so far involved only a
restricted number of patients and further data on larger numbers
of individuals with an elevation of BP unresponsive to multiple drug
treatments are necessary to confirm the persistent efficacy of the
procedure. Although only a few remediable side-effects of a local
nature (infection, nerve damage, pain of glossopharyngeal nerve
origin, etc) have so far been reported, a larger database is also
needed to conclusively establish its safety. Ongoing technical
improvements to reduce the inconvenience represented by the
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surgical implantation of the stimulating devices, and to prolong the
duration of the battery providing the stimulation, are being tested.

6.14.2 Renal denervation
A growing non-drug therapeutic approach to resistant hypertension
is bilateral destruction of the renal nerves travelling along the renal
artery, by radiofrequency ablation catheters of various design, percu-
taneously inserted through the femoral artery.617 – 621 The rationale
for renal denervation lays in the importance of sympathetic influ-
ences on renal vascular resistance, renin release and sodium re-
absorption, the increased sympathetic tone to the kidney and
other organs displayed by hypertensive patients,622 – 624 and the
pressor effect of renal afferent fibres, documented in experimental
animals.625,626 The procedurehas been shownto inducea marked re-
duction in office BP which has been found to be sustained after one
year and in a small number of patients two and three years following
the denervation procedure. Limited reductions have been observed
on ambulatory and home BP and need of antihypertensive drugs,627

while some evidence of additional benefit, such as decrease of arterial
stiffening, reversal of LVH and diastolic dysfunction, renal protection
and improvement of glucose tolerance, has been obtained.628 – 630

Except for the rare problems related to the catheterization proced-
ure (local haematoma, vessel dissection, etc) no major complications
or deterioration of renal function have been reported.

At present, the renal denervation method is promising, but in need
of additional data from properly designed long-term comparison
trials to conclusively establish its safety and persistent efficacy vs.
the best possible drug treatments. Understanding what makes
renal denervation effective or ineffective (patient characteristics or
failure to achieve renal sympathectomy) will also be important to
avoid the procedure in individuals unlikely to respond. A position
paper of the ESH on renal denervation should be consulted for
more details.631

6.14.3 Other invasive approaches
Research in this area is ongoing and new invasive procedures are
under study. Examples are creation of a venous-arterial fistula and
neurovascular decompression by surgical interventions, which has
been found to lower BP in a few cases of severe resistant hyperten-
sion (presumably by reducing central sympathetic overactivity)
with, however, an attenuation of the effect after 2 years.632 New
catheters are also available to shorten the renal ablation procedure
and to achieve renal denervation by means other than radiofre-
quency, e.g. by ultrasounds.

Overall, renal denervation and carotid baroreceptor stimulation
should be restricted to resistant hypertensive patients at particularly
high risk, after fully documenting the inefficacy of additional antihy-
pertensive drugs to achieve BP control. For either approach, it will
be of fundamental importance to determine whether the BP reduc-
tions are accompanied by a reduced incidence of CV morbid and fatal
events, given the recent evidence fromthe FEVER and Valsartan Anti-
hypertensive Long-term Use Evaluation (VALUE) studies that, in
patients under multidrug treatment, CV risk (i) was greater than in
patients on initial randomized monotherapy and (ii) did not decrease
as a result of a fall in BP.633,634 This raises the possibility of risk irrever-
sibility, which should be properly studied.

6.14.4 Follow-up in resistant hypertension
Patients with resistant hypertension should be monitored closely.
Office BP should be measured at frequent intervals and ambulatory
BP at least once a year. Frequent home BP measures can also be con-
sidered and measures of organ structure and function (particularly of
the kidney) instituted on a yearly basis. Although mineralocorticoid re-
ceptor antagonists at low doses have been associated with relatively
few side-effects, their use should prompt frequent assessment of
serum potassium and serum creatinine concentrations, because
these patients may undergo acutely or chronically an impairment of
renal function, especially if there is concomitant treatment with a
RAS blocker. Until more evidence is availableon the long-termefficacy
and safety of renal denervation and baroreceptor stimulation, imple-
mentation of these procedures should be restricted to experienced
operators, and diagnosis and follow-up restricted to hypertension
centres.631

6.14.5 Summary of recommendations on therapeutic
strategies in patients with resistant hypertension

Therapeutic strategies in patients with resistant
hypertension

Recommendations Class a Level b Ref. C

In resistant hypertensive patients
it is recommended that physicians
check whether the drugs included
in the existing multiple drug
regimen have any BP lowering
effect, and withdraw them if their
effect is absent or minimal. 

I C -

Mineralocorticoid receptor
antagonists, amiloride, and the
alpha-1-blocker doxazosin should
be considered, if no
contraindication exists. 

IIa B
604, 606, 
607, 608

In case of ineffectiveness of drug
treatment invasive procedures
such as renal denervation and
baroreceptor stimulation may be
considered.

IIb C -

Until more evidence is available
on the long-term efficacy and
safety of renal denervation and
baroreceptor stimulation, it is
recommended that these
procedures remain in the hands
of experienced operators and
diagnosis and follow-up restricted
to hypertension centers. 

It is recommended that the
invasive approaches are
considered only for truly resistant
hypertensive patients, with clinic
values ≥160 mmHg SBP or
≥110 mmHg DBP and with BP
elevation confirmed by ABPM.

I

I

C

C

-

-

ABPM ¼ ambulatory blood pressure monitoring; BP ¼ blood pressure; DBP ¼
diastolic blood pressure; SBP ¼ systolic blood pressure.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendation(s).
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6.15 Malignant hypertension
Malignant hypertension is a hypertensive emergency, clinically
defined as the presence of very high BP associated with ischaemic
OD (retina, kidney, heart or brain). Although its frequency is very
low, the absolute number of new cases has not changed much over
the past 40 years. The survival rate 5 years afterdiagnosis of malignant
hypertension has improved significantly (it was close to zero 50 years
ago), possibly as a result of earlier diagnosis, lower BP targets and
availability of new classes of antihypertensive agents.635 OD may
regress—at least partially—under treatment,636 although long-term
prognosis remains poor, especially when renal function is severely
reduced.637 Because of its low incidence, no good controlled study
has been conducted with recent agents. Current treatment is
founded on agents that can be administered by intravenous infusion
and titrated, and so can act promptly but gradually in order to avoid
excessive hypotension and further ischaemic OD. Labetalol, sodium
nitroprusside, nicardipine, nitrates and furosemide are among the
intravenous agents most usually employed but in these severely ill
patients, treatment should be individualized by the physician.
When diuretics are insufficient to correct volume retention, ultrafil-
tration and temporary dialysis may help.

6.16 Hypertensive emergencies
and urgencies
Hypertensiveemergencies aredefined as large elevations in SBPorDBP
(.180 mmHg or .120 mmHg, respectively) associated with impend-
ingorprogressiveOD,suchasmajorneurological changes,hypertensive
encephalopathy, cerebral infarction, intracranial haemorrhage, acute LV
failure, acute pulmonary oedema, aortic dissection, renal failure, or
eclampsia. Isolated large BP elevations without acute OD (hypertensive
urgencies)—often associated with treatment discontinuation or reduc-
tion as well as with anxiety—should not be considered an emergency
but treated by reinstitution or intensification of drug therapy and treat-
ment of anxiety. Suspicions have recently been raised on the possible
damaging effect of maximum vs. predominant BP values.435 However,
this requires more information and overtreatment should be avoided.

Treatment of hypertensive emergencies depends on the type of
associated OD and ranges from no lowering, or extremely cautious
lowering, of BP in acute stroke (see Section 6.10) to prompt and ag-
gressive BP reduction in acute pulmonary oedema or aortic dissec-
tion. In most other cases, it is suggested that physicians induce a
prompt but partial BP decrease, aiming at a ,25% BP reduction
during the first hours, and proceed cautiously thereafter. Drugs to
be used, initially intravenously and subsequently orally, are those
recommended for malignant hypertension (see Section 6.15). All
suggestions in this area, except those for acute stroke, are based
on experience because of the lack of any RCTs comparing aggressive
vs. conservative lowering of BP, and the decision on how to proceed
should be individualized.

6.17 Perioperative management
of hypertension
Presence of hypertension is one of the common reasons for postpon-
ing necessary surgery, but it is arguable whether this is necessary.638

Stratifying theoverallCVriskof thesurgerycandidatemaybemore im-
portant.639 The question of whether antihypertensive therapy should
be maintained immediately before surgery is frequently debated.
Sudden withdrawal of clonidine or beta-blockers should be avoided

because of potential BP or heart rate rebounds. Both types of agent
can be continued over surgery and, when patients are unable to take
oralmedications,beta-blockerscanbegivenparenterallyandclonidine
transdermally. Diuretics should be avoided on the day of surgery
because of potential adverse interaction with surgery-dependent
fluid depletion. ACE inhibitors and ARBs may also be potentiated by
surgery-dependent fluid depletion and it has been suggested that
they should not be taken on the day of surgery and restarted after
fluid repletion has been assured. Post-surgery BP elevation, when it
occurs, is frequently caused by anxiety and pain after awakening, and
disappears after treating anxiety and pain. All these suggestions are
based on experience only (Class IIb, Level C).

6.18 Renovascular hypertension
Renovascular artery stenosis secondary to atherosclerosis is relative-
ly frequent, especially in the elderly population, but rarely progresses
to hypertension or renal insufficiency.640 It is still debated whether
patients with hypertension or renal insufficiency benefit from inter-
ventions: mostly percutaneous renal artery stenting. While there is
convincing (though uncontrolled) information favouring this proced-
ure in younger (mostly female) patients with uncontrolled hyperten-
sion in fibromuscular hyperplasia (82–100% success, re-stenosis in
10–11%)641 (Class IIa, Level B), the matter is highly controversial
in atherosclerotic renovascular hypertension. Two retrospective
studies have reported improvements (though not in mortality) in
patients with bilateral renal artery stenosis complicated by recurrent
episodes of acute heart failure.642 In all other conditions with renal
artery stenosis, uncertainties continue regarding the benefit of angio-
plasty and stenting, despite several controlled trials. Two RCTs and
21 cohort studies published before 2007 showed no uniform
pattern of benefit. The more recent Angioplasty and STenting for
Renal Artery Lesions (ASTRAL) trial, including 806 patients rando-
mized between angioplasty and stenting, plus medical therapy vs.
medical therapy alone, did not provide any evidence of clinically
meaningful benefit on BP, renal function, or CV events.643 Although
no final conclusions can be drawn from ASTRAL because of some
limitations in its design (patients with a strong indication for interven-
tion wereexcluded fromrandomization) and lackof statistical power,
intervention is at present not recommended in atherosclerotic renal
artery stenosis if renal function has remained stable over the past 6–
12 months and if hypertension can be controlled by an acceptable
medical regimen (Class III, Level B). Suitable medical regimens can
include RAS blockers, except in bilateral renal artery stenosis or in
unilateral artery stenosis with evidence of functional importance by
ultrasound examinations or scintigraphy.

6.19 Primary aldosteronism
In documented unilateral primary aldosteronism, caused either by
aldosterone-producing adenoma or unilateral adrenal hyperplasia,
the treatment of choice is unilateral laparoscopic adrenalectomy,
whereas treatment with mineralocorticoid receptor antagonists is
indicated in patients with bilateral adrenal disease (idiopathic
adrenal hyperplasia and bilateral adenoma). Glucocorticoid-remedi-
able aldosteronism is treated with a low dose of a long-acting gluco-
corticoid, e.g. dexamethasone.

Surgical treatment in patients with unilateral primary aldosteron-
ism shows improvement of post-operative serum potassium concen-
trations in nearly 100% of patients,644 when diagnosis of—and
indication for—adrenalectomy are based on adrenal venous
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sampling. Hypertension is cured (defined as BP ,140/90 mmHg
without antihypertensive medication) in about 50% (range: 35–
60%) of patients with primary aldosteronism after unilateral adrena-
lectomy. Cure is more likely in patients having no more than one
first-degree relative with hypertension, preoperative use of two
antihypertensive drugs at most, younger age, shorter duration of
hypertension and no vascular remodelling.645,646

Mineralocorticoid receptor antagonists (spironolactone, eplere-
none) are indicated in patients presenting with bilateral adrenal
disease and in those who, for various reasons, do not undergo
surgery for unilateral primary aldosteronism. The starting dose for spir-
onolactone should be 12.5–25 mg daily in a single dose; the lowest ef-
fective dose should be found, very gradually titrating upwards to a dose
of 100 mg daily or more. The incidence of gynaecomasty with spirono-
lactone is dose-related whereas the exact incidence ofmenstrual distur-
bances in pre-menopausal women with spironolactone is unknown. A
small dose of a thiazide diuretic, triamterene or amiloride, can be added
to avoid a higher dose of spironolactone, which may cause side-effects.

Eplerenone is a newer, selective mineralocorticoid receptor antag-
onist without antiandrogen and progesterone agonist effects, thus redu-
cing the rate of side-effects; it has 60% of the antagonist potency of
spironolactone. Because of its shorter duration of action, multiple
daily dosing is required (with a starting dose of 25 mg twice daily). In
a recent 16-week, double-blind, randomized study comparing the anti-
hypertensive effect of eplerenone (100–300 mg once daily) and spir-
onolactone (75–225 mg once daily), spironolactone was significantly
superior to eplerenone in reducing BP in primary aldosteronism.647

7 Treatment of associated risk
factors

7.1 Lipid-lowering agents
Patients with hypertension, and especially those with type 2 diabetes
or metabolic syndrome, often have atherogenic dyslipidemia, charac-
terized by elevated triglycerides and LDL-cholesterol with a low
HDL-cholesterol.12,13,648 The benefit of adding a statin to antihyper-
tensive treatment was well established by the Anglo-Scandinavian
Cardiac Outcomes Trial—Lipid Lowering Arm (ASCOT-LLA)
study,649 as summarized in the 2007 ESH/ESC Guidelines.2 The
lack of statistically significant benefit in the ALLHAT study can be
attributed to insufficient lowering of total cholesterol (11% in
ALLHAT, compared with 20% in ASCOT).650 Further analyses of
the ASCOT data have shown that the addition of a statin to the
amlodipine-based antihypertensive therapy can reduce the incidence
of the primary CV outcome even more markedly than the addition of
a statin to the atenolol-based therapy.651 The beneficial effect of
statin administration to patients without previous CV events [target-
ing a low-density lipoprotein cholesterol value ,3.0 mmol/L;
(115 mg/dL)] has been strengthened by the findings of the Justifica-
tion for the Use of Statins in Primary Prevention: an Intervention
Trial Evaluating Rosuvastatin (JUPITER) study,652 showing that lower-
ing low-density lipoprotein cholesterol by 50% in patients with base-
line values ,3.4 mmol/L (130 mg/dL) but with elevated C-reactive
protein reduced CV events by 44%. This justifies use of statins in
hypertensive patients who have a high CV risk.

As detailed in the recent ESC/EAS Guidelines,653 whenovert CHD
is present, there is clear evidence that statins should be administered
to achieve low-density lipoprotein cholesterol levels ,1.8 mmol/L

(70 mg/dL).654 Beneficial effects of statin therapy have also been
shown in patients with a previous stroke, with low-density lipopro-
tein cholesterol targets definitely lower than 3.5 mmol/L (135 mg/
dL).655 Whether they also benefit from a target ,1.8 mmol/L
(70 mg/dL) is open to future research. This is the case also for hyper-
tensive patients with a low-moderate CV risk, in whom evidence of
the beneficial effects of statin administration is not clear.656

7.2 Antiplatelet therapy
In secondary CV prevention, a large meta-analysis published in 2009
showed that aspirin administration yielded an absolute reduction in
CV outcomes much larger than the absolute excess of major bleed-
ings.657 In primary prevention, however, the relationship between
benefit and harm is different, as the absolute CV event reduction is
small and only slightly greater than the absolute excess in major
bleedings. A more favourable balance between benefit and harm of
aspirin administration has been investigated in special groups of
primary prevention patients. Studies on diabetes have so far failed
to establish a favourable benefit–harm ratio, whereas a sub-study
of the HOT trial, in which hypertensive patients were classified on
the basis of eGFR at randomization, showed aspirin administration
to be associated with a significant trend for a progressive reduction
in major CV events and death, the lower the baseline eGFR values.
This reduction was particularly marked in hypertensive patients
with eGFR ,45 mL/min/1.73 m2. In this group of patients the risk
of bleeding was modest compared with the CV benefit.658 Aspirin
therapy should be given only when BP is well controlled.

In conclusion, the prudent recommendations of the 2007 ESH/
ESC Guidelines can be reconfirmed:2 antiplatelet therapy, particular-
ly low-dose aspirin, should be prescribed to controlled hypertensive
patients with previous CV events and considered in hypertensive
patients with reduced renal function or a high CV risk. Aspirin is
not recommended in low-to-moderate risk hypertensive patients
in whom absolute benefit and harm are equivalent. It is noteworthy
that a recent meta-analysis has shown lower incidences of cancer
and mortality in the aspirin (but not the warfarin) arm of primary pre-
vention trials.659 If confirmed, this additional action of aspirin may
lead to a more liberal reconsideration of its use. Low-dose aspirin
in the prevention of pre-eclampsia is discussed in Section 6.5.3.

7.3 Treatment of hyperglycaemia
The treatment of hyperglycaemia forpreventionof CV complications
in patients with diabetes has been evaluated in a number of studies.
For patients with type 1 diabetes, the Diabetes Control and Compli-
cations (DCCT) study convincingly showed that intensive insulin
therapy was superior for vascular protection and reduction of
events, compared with standard treatment.660,661 In type 2 diabetes,
several large-scale studies have aimed at investigating whether a tight
glycaemic control, based on oral drugs and/or insulin, is superior to
less-tight control for CV prevention. In UKPDS, tighter glycaemic
control could prevent microvascular—but not macrovascular—
complications,662 except in a subgroup with obesity, treated with
metformin.663 The appropriate target for a glycaemic control has
been explored recently in the ADVANCE,664 ACCORD,665 and Vet-
erans’ Affairs Diabetes Trial (VADT)666 studies, which randomized
one study arm to very low HbA1c targets (,6.5 or 6.0%). None of
these individual studies showed a significant reduction of the com-
posite endpoint of combined CVD events, but a number of later
meta-analyses have documented that more intensive glycaemic
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control is likely to reduce non-fatal coronary events and myocardial
infarction, as well as nephropathy, but not stroke or all-cause or CV
mortality.667 –669 However, especially in ACCORD, the lower HbA1c

target arm was associated with an excess of hypoglycaemic episodes
and all-cause mortality. Based on these data, the American Diabetol-
ogy Association and the European Association for the Study of Dia-
betes (EASD)670 have jointly taken a similar, prudent attitude,
recommending that physicians individualize treatment targets and
avoid overtreatment of fragile, higher-risk patients by restricting
more stringent control of hyperglycaemia to younger patients with
recent diabetes, absent or minor vascular complications and long life-
expectancy (HbA1c target ,7.0%), while considering a less-stringent
HbA1c of 7.5–8.0%, or even higher in more complicated and fragile
patients, particularly in elderly patients with cognitive problems
and a limited capacity for self care.670,671 The ESC/EASD Guidelines
for the treatment of diabetes should beconsulted formoredetails.672

7.4 Summary of recommendations on
treatment of risk factors associated with
hypertension

8 Follow-up

8.1 Follow-up of hypertensive patients
After the initiation of antihypertensive drug therapy, it is important to
see the patient at 2- to 4-week intervals to evaluate the effects on BP
and to assess possible side-effects. Some medications will have an
effect within days or weeks but a continued delayed response may
occur during the first 2 months. Once the target is reached, a visit
interval of a few months is reasonable, and evidence has been
obtained that no difference exists in BP control between 3- and
6-month intervals.673 Depending on the local organization of
health resources, many of the later visits may be performed by non-
physician health workers, such as nurses.674 For stable patients,
HBPM and electronic communication with the physician (SMS,
e-mail, social media, or automated telecommunication of home BP
readings) may also provide an acceptable alternative.675 – 677 It is
nevertheless advisable to assess risk factors and asymptomatic OD
at least every 2 years.

8.2 Follow-up of subjects with high normal
blood pressure and white-coat
hypertension
Individuals with high normal BPor white-coat hypertension frequent-
ly have additional risk factors, including asymptomatic OD, with a
higher chance of developing office- or sustained hypertension, re-
spectively285,351,678 – 681 (see Section 3.1.3). Even if untreated, they
should be scheduled for regular follow-up (at least annual visits) to
measure office and out-of-office BP as well as to check the CV risk
profile. Regular annual visits should also serve the purpose of reinfor-
cing recommendations on lifestyle changes, which represent the ap-
propriate treatment in many of these patients.

8.3 Elevated blood pressure
at control visits
Patients and physicians have a tendency to interpret an uncon-
trolled BP at a given visit as due to occasional factors and thus
to downplay its clinical significance. This should be avoided and
the finding of an elevated BP should always lead physicians to
search for the cause(s), particularly the most common ones,
such as poor adherence to the prescribed treatment regimen, per-
sistence of a white-coat effect and occasional or more-regular
consumption of drugs or substances that raise BP or oppose
the antihypertensive effect of treatment (e.g. alcohol, non-
steroidal anti-inflammatory drugs). This may require tactful but
stringent questioning of the patient (and his/her relatives), as
well as repeated measurements of BP, to attenuate the initial alert-
ing response to the BP-measuring procedures. If ineffective treat-
ment is regarded as the reason for inadequate BP control, the
treatment regimen should be modified without delay to avoid clin-
ical inertia—major contribution to poor BP control world-
wide.682,683 Consideration should be given to the evidence that
visit-to-visit BP variability may be a determinant of CV risk, inde-
pendently of the mean BP levels achieved during long-term treat-
ment, and that, thus, CV protection may be greater in patients
with consistent BP control throughout visits.

Treatment of risk factors associated with hypertension

Recommendations Class a Level b Ref. C

It is recommended to use statin
therapy in hypertensive patients
at moderate to high CV risk,
targeting a low-density
lipoprotein cholesterol value
<3.0 mmol/L (115 mg/dL). 

I A 649, 652

When overt CHD is present, it is
recommended to administer
statin therapy to achieve
low-density lipoprotein
cholesterol levels <1.8 mmol/L
(70 mg/dL). 

I A 654

Antiplatelet therapy, in particular
low-dose aspirin, is recommended
in hypertensive patients with
previous CV events.

I A 657

Aspirin should also be
considered in hypertensive
patients with reduced renal
function or a high CV risk,
provided that BP is well
controlled. 

IIa B 658

Aspirin is not recommended for
CV prevention in low-moderate
risk hypertensive patients, in
whom absolute benefit
and harm are equivalent.

III A 657

In hypertensive patients with
diabetes, a HbA1c target of <7.0%
is recommended with antidiabetic
treatment. 

I B 670

In more fragile elderly patients
with a longer diabetes duration,
more comorbidities and at high
risk, treatment to a HbA1c target
of <7.5–8.0% should be
considered. 

IIa C -

BP ¼ blood pressure; CHD ¼ coronary heart disease; CV ¼ cardiovascular;
HbA1c ¼ glycated haemoglobin.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendation(s).
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8.4 Continued search for asymptomatic
organ damage
Several studies have shown that the regression of asymptomatic OD
occurring during treatment reflects the treatment-induced reduction
of morbid and fatal CV events, thereby offering valuable information
onwhetherpatients aremoreor lesseffectivelyprotectedby the treat-
ment strategies adopted. This has been shown for the treatment-
induced regression of electrocardiographic LVH (voltage or strain
criteria), the echocardiographic LVH and the echocardiographically
derived measures of LVM and left atrial size.150,151,261,684–686 Lower
incidence of CV events and slower progression of renal disease
have also been repeatedly associated with treatment-induced reduc-
tion in urinary protein excretion in both diabetic and
non-diabetic patients,227,262,535,536,687,688 but, especially for microal-
buminuria, discordant results havealso been reported.329,331 This has
also been the case in a recent sub-analysis of the ACCOMPLISH trial,
in which the combinationof an ACE inhibitor andacalciumantagonist
was more effective than an ACE inhibitor–diuretic combination in
preventing the doubling of serum creatinine or ESRD while reducing
proteinuria to a lesser degree.539 A recent analysis of the ELSA study
has, on the other hand, failed to consistently document a predictive
value for CV events of treatment-induced reductions in carotid
IMT (possibly because the changes are minimal and their impact
masked by large between-subject differences).188 This conclusion is

supported by meta-analyses,689 – 691 though some of them have
been discussed.692 Evidence on the predictive power of treatment-
induced changes in other measures of OD (eGFR, PWV and ABI) is
either limited or absent. On the whole, it appears reasonable to
search for at least some asymptomatic OD, not only for the initial
stratification of CV risk, but also during follow-up. A cost-
effectiveness analysis of which signs of OD should best be assessed
in the follow-up of hypertensive patients has never been done. As-
sessment of urinary protein excretion can be reliably quantified in a
morning urine sample and has a low cost, wide availability and
ability to show a treatment-induced effect within a few months.
Also, the low cost and wide availability suggest regular repetition
of an ECG, although detection of its LVH-dependent change is
less sensitive. Treatment-induced changes are also slow for echo-
cardiographic measures of LVM, which also carries the disadvan-
tage of reduced availability, higher cost, extra-time and need of
refined expertise for proper assessment. The information available
on assessment of OD during antihypertensive treatment is sum-
marized in Figure 5. In addition, follow-up measurements should
include lipid profile, blood glucose, serum creatinine and serum po-
tassium and, regardless of their greater or smaller ability to accur-
ately and quickly detect regression with treatment, all measures of
OD may provide useful information on the progression of
hypertension-dependent abnormalities, as well as on the appear-
ance of conditions requiring additional therapeutic interventions,
such as arrhythmias, myocardial ischaemia, stenotic plaques and
heart failure.

8.5 Can antihypertensive medications be
reduced or stopped?
In some patients, in whom treatment is accompanied by an effective
BP control for an extended period, it may be possible to reduce the
number and dosage of drugs. This may be particularly the case if BP
control is accompanied by healthy lifestyle changes, such as weight
loss, exercise habits and a low-fat and low-salt diet, which remove en-
vironmental pressor influences. Reduction of medications should be
made gradually and the patient should frequently be checked because
of the risk of reappearance of hypertension.

9 Improvement of blood pressure
control in hypertension
Despite overwhelming evidence that hypertension is a major CV risk
factor and that BP-lowering strategies substantially reduce the risk,
studies performed outside Europe and in several European coun-
tries16,683 consistently show that (i) a noticeable proportion of
hypertensive individuals are unaware of this condition or, if aware,
do not undergo treatment,693,694 (ii) target BP levels are seldom
achieved, regardless of whether treatment is prescribed or patients
are followed by specialists or general practitioners,695,696 (iii)
failure to achieve BP control is associated with persistence of an ele-
vated CV risk, 697,698 and (iv) the rate of awareness of hypertension
and BP control is improving slowly or not at all—and this is the
case also in secondary prevention.699,700 Because, in clinical trials,
antihypertensive treatment can achieve BP control in the majority
of the patients,701 these data reflect the wide gap that exists
between the antihypertensive treatment potential and real-life

ECG = electrocardiogram; echo = echocardiogram; eGFR = estimated 
y; OD = organ damage.

Marker of
organ damage

Sensitivity
for changes

Time to change
Prognostic value 

of changes

LVH/ECG Low
Moderate

(>6 months)
Yes

LVH/echo Moderate
Moderate

(>6 months)
Yes

LVH/cardiac
magnetic 
resonance

High
Moderate

(>6 months)
No data

eGFR Moderate
Very slow

(years)
No data

Urinary 
protein
excretion

High
Fast

(weeks–months)
Moderate

Carotid wall
thickness

Very low
Slow

(>12 months)
No

Pulse wave
velocity

High
Fast

(weeks–months)
Limited data

Ankle/
brachial
index

Low No data No data

Figure 5 Sensitivity to detect treatment-induced changes, time
to change and prognostic value of change by markers of asymptom-
atic OD.
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practice. As a consequence, high BP remains a leading cause of death
and CV morbidity in Europe, as elsewhere in theworld.702 Thus there
is a strong need to detect and treat more hypertensive patients, as
well as improve the efficacy of ongoing treatment.

Overall, three main causes of the low rate of BP control in real life
havebeen identified: (i) physician inertia;703 (ii) patient lowadherence
to treatment,704,705 and (iii) deficiencies of healthcare systems in their
approach to chronic diseases; however, delayed initiation of treat-
ment when OD is irreversible or scarcely reversible is also likely to
be an important factor.272 Physician inertia (i.e. lack of therapeutic
action when the patient’s BP is uncontrolled) is generated by
several factors: doubts about the risk represented by high BP, particu-
larly in the elderly, fearof a reduction in vital organ perfusion when BP
is reduced (the J-curve phenomenon) and concern about side-
effects. Several physicians also maintain a sceptical attitude towards
guidelines because of their multiplicity and origin from different
sources (international and national scientific societies, governmental
agencies, local hospitals, etc.), which make their recommendations
sometimes inconsistent. Recommendations are also often perceived
as unrealistic when applied to the environment where physicians
operate.706

Low adherence to treatment is an even more important cause of
poor BP control because it involves a large number of patients and
its relationship with persistence of elevated BP values and high CV
risk has been fully documented.704 –710 Non-adherence has been
classified into ‘discontinuers’ (patients who discontinue treatment)
and ‘bad users’ [i.e. those who take treatment irregularly because
of delays in drug(s) intake or repeated short interruptions of the pre-
scribed therapeutic strategy]. Discontinuers represent a greater
problem because their behaviour is normally intentional and, once
discontinued, treatment resumption is more difficult. Bad users,
however, are at higher risk of becoming discontinuers, and thus
their identification is important.

Low adherence is extremely common for lifestyle changes but im-
portantly extends to drug prescriptions, for which it develops quite
rapidly: after 6 months, more than one-third and after 1 year about
half of the patients may stop their initial treatment; furthermore, on
a daily basis, 10% of patients forget to take their drug.704,705 For
hypertension (and other chronic diseases), investigating adherence
to treatment is now facilitated by electronic methods of measuring
adherence and by the availability of administrative databases that
provide information for the entire population.709,711

Several approaches have been proposed to reduce physician
inertia, unawareness of hypertension and non-adherence to treat-
ment. Physician training programmes notably reduce inertia al-
though perhaps with less than expected benefits,712 –714 and
there is consensus that making simple, informative material avail-
able in the lay press, the physician’s office, pharmacies, schools
and other public places may have a favourable effect on information
and motivation by interested individuals.715 Emphasis should be
placed on the importance of measuring and reporting BP values,
even at visits not connected with hypertension or problems of a
CV nature, in order to collate information on BP status over the
years. Adherence to treatment can also be improved by simplifica-
tion of treatment716 and use of self-measured BP at home;66 an
additional favourable effect might be gained through the use of tel-
emetry for transmission of recorded home values.98,99

Health providers should facilitate guidelines implementation as a
means of educating physicians about recent scientific data, rather
than primarily as an instrument to contain cost. They should also
foster a multidisciplinary approach to CV prevention, which could
mean that physicians receive the same motivating message from dif-
ferentperspectives. The most serious attempt bya healthcare system
to improve the diagnostic and treatment aspects of hypertension has
been done in the UK, based on the pay-per-performance principle,
i.e. to give incentives to physicians rewarding the appropriate diagno-
sis and care of chronic diseases, including hypertension. The impact
on the quality and outcomes of care for hypertension is uncertain.
An early report showed that the implementation was associated
with an increased rate of BP monitoring and control among general
practitioners,717 whereas later reports showed that the trend was
not sustained. Furthermore, no statistically significant changes in
the cumulative incidence of major hypertension-related adverse out-
comes or mortality have been observed after implementation of
pay-for-performance for the subgroups of already treated and
newly treated patients.718,719

A list of the interventions associated with improved patient adher-
ence to treatment in shown in Table 17.

10 Hypertension disease
management
While there is strong evidence that antihypertensive treatment has a
protective effect (see Section 4.1), it is less clear how care for

Table 17 Methods to improve adherence to physicians’
recommendations

Patient level

Information combined with motivational strategies
(see Section 5.1.6 on smoking cessation).

Group sessions.

Self-monitoring of blood pressure.

Self-management with simple patient-guided systems.

Complex interventions.a

Drug treatment level

Reminder packaging.

Health system level

home visits, telemonitoring of home blood pressure, social 
support, computer-aided counselling and packaging).

Interventions directly involving pharmacists.

Reimbursement strategies to improve general practitioners’ 
involvement in evaluation and treatment of hypertension.

aAlmost all of the interventions thatwere effective for long-term carewere complex,
including combinations of more convenient care, information, reminders,
self-monitoring, reinforcement, counselling, family therapy, psychological therapy,
crisis intervention, manual telephone follow-up, supportive care, worksite- and
pharmacy-based programmes.
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hypertensive patients should be organized and delivered in the com-
munity.720 However, there seems to be little doubt that, for effective
disease management, a multidisciplinary approach is required. This
means the involvement of a variety of healthcare providers:720 – 722

the general practitioner, who should take care of the majority of
hypertensive patients; medical specialists from various fields depend-
ing on the nature of the hypertension and the difficulty posed by its
treatment; specifically trained nurses to closely follow the patient
duringhis orher lifetime treatment; andpharmacistswhohandle phy-
sicians’ prescriptions and often have to deal directly with the patients’
problems and reply to his or her questions. In an ideal setting, all
health care providers should co-operate in a successful lifetime inter-
vention against this condition. In a review of the results of 13 studies,
interpretation of disease management programmes resulted in a sig-
nificantly greater SBP and DBP reduction, compared with controls.
The effect was equivalent to an about 5 mmHg and .4 mmHg
greater effect on SBP and DBP, respectively.723

10.1 Team approach in disease
management
Wide variations exist in the organization of healthcare systems across
Europe but, in most countries, hypertension is usually diagnosed and
managed in primary care (i.e. by general practitioners). In some coun-
tries, practice-based specialists take care of more complex examina-
tions (ultrasounds etc.) and the more difficult-to-treat cases, while in
other countries only hospital-based specialists and hypertension
units are available for referral. In a few countries, specially educated
and trained nurses assist physicians in the prescription, consultation,
referral and even hospital admission of individuals with raised BP. In
most countries, however, nurses have little or no role-sharing with
physicians.

Several studies are available to show that team-based care can
reduce BP by several mmHg more than standard care,724 with a
greater SBP reduction of about 10 mmHg (median value) and an ap-
proximately 22% greater rate of BP control in a meta-analysis from
37 comparisons between team-based and standard-treatment
groups.725 Compared with standard care, team-based care has
been found to be effective if it involves nurses and/or pharmacists
either within a clinic or in the community.724 The beneficial effect
of the involvement of pharmacists and nurses in the management
of hypertension has been obtained when their task involved patient
education, behavioural andmedical counselling, assessmentof adher-
ence to treatment, and, for pharmacists, interaction with physicians in
the area of guideline-based therapy.724,726,727 In a review of 33 RCTs
published between 2005 and 2009, BP targets were more commonly
achieved when interactions included a step-care treatment algorithm
administeredby nurses, as well as the involvementof nurses in patient
monitoring by telephone.726,728,729 Clearly, team-based strategies
offer an important potential method for improvement of antihyper-
tensive treatment compared with strategies involving physicians
alone. Physicians, nurses and pharmacists should all be represented
and general practitioners should interact, when needed, with specia-
lists from various areas, such as internists, cardiologists, nephrolo-
gists, endocrinologists and dieticians. The contribution of nurses
may be particularly important for implementation of lifestyle
changes, for which long-term adherence is, notoriously, extremely

low. Details on how team work for hypertension management may
be organized are available in a recent publication on ESH Excellence
Centres730

10.2 Mode of care delivery
Care is normally delivered on a face-to-face basis i.e. during an office
visit in the primary care setting, in a specialist’s office, or in hospital.
Other methods for the delivery of care are, however, available,
such as telephone interviews and advanced telemedicine (including
videoconferences). Telephone contacts are effective in changing
patientbehaviours, with the additional potential advantage that, com-
pared with face-to-face contact,726 (i) more patients can be reached,
(ii) little or no time or working hours are lost, and (iii) contacts can be
more frequent, with a greater chance of addressing patients’ con-
cerns in a timely manner, tailoring treatment andultimately improving
adherence. It is nevertheless important to emphasize that these new
models of care delivery do not represent a substitute for office visits,
but rather offer a potentially useful addition to the strategy of estab-
lishing a good relationship between the patient and the healthcare
providers.

10.3 The role of information and
communication technologies
Studies using communication technologies have shown that there are
many new ways by which healthcare teams can communicate with
patients, with the theoretical advantage of timely and effective adjust-
ment of care plans. Home BP telemonitoring represents an appropri-
ate example: several studies have shown that electronic transmission
of self-measured BP can lead to better adherence to treatment
regimen and more effective BP control.677,728,731,732 Other examples
include the use of smart phones, cell phones, Bluetooth, texting, per-
sonal electronic health records and patient portals, all aimed at
favouring self-monitoring of treatment efficacy, adherence to pre-
scription and feedback to healthcare personnel. It should be noted,
however, that for no such device has effectiveness been proven in
an RCT; thus their advantage over classical medical approaches
remains to be established.723,724,731 – 734

The impact of information and communication technologies in
general, and of computerized decision-support systems in particular,
on patient risk management and safety is analysed in detail in the
e-Health for Safety report published by the European Commission
in 2007 (review.epractice-en/en/library/302671). The report main-
tains that these systems can (i) prevent medical errors and adverse
events, (ii) initiate rapid responses to an event, enable its tracking
and provide feedback to learn from, (iii) provide information that
can ease diagnostic and therapeutic decisions, and (iv) favour involve-
ment of the patient in the decision-making process with an advantage
to his or her co-operation and adherence.735

Connecting the patient’s health records to a variety of electronic
health records (from different providers, pharmacies, laboratories,
hospitals, or insurers) may foster the development of tailored tools
for the individual patient, enhancing his or her engagement in care
and disease prevention and improving health outcomes and patient
satisfaction. Further developments are the incorporation of compu-
terized technology that may help in the decision-making process to
manage high BP.
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11 Gaps in evidence and need for
future trials
Based on the review of the evidence available for the 2013 Guidelines
on hypertension, it is apparent that several therapeutic issues are still
open to question and would benefit from further investigation:

(1) Should antihypertensive drug treatment be given to all patients
with grade 1 hypertension when their CV risk is
low-to-moderate?

(2) Should elderly patients with a SBP between 140 and 160 mmHg
be given antihypertensive drug treatments?

(3) Should drug treatment be given to subjects with white-coat
hypertension? Can this condition be differentiated into patients
needing or not needing treatment?

(4) Should antihypertensive drug treatment be started in the high
normal BP range and, if so, in which patients?

(5) What are the optimal office BP values (i.e. the most protective
and safe) for patients to achieve by treatment in different demo-
graphic and clinical conditions?

(6) Do treatment strategies based on control of out-of-office BP
provide an advantage (reduced clinical morbidity and mortality,
fewer drugs, fewer side-effects) over strategies based on con-
ventional (office) BP control?

(7) What are the optimal out-of-office (home and ambulatory) BP
values to be reached with treatment and should targets be
lower or higher in high risk hypertensives?

(8) Does central BP add to CV event prediction in untreated and
treated hypertensive patients?

(9) Do invasive procedures for treatment of resistant hypertension
compare favourably with the best drug treatment and provide
long-term BP control and reduction of morbid and fatal events?

(10) Do treatment-induced changes in asymptomatic OD predict
outcome? Which measures—or combinations of measures—
are most valuable?

(11) Are lifestyle measures known to reduce BP capable of reducing
morbidity and mortality in hypertensive patients?

(12) Does a treatment-induced reduction of 24h BP variability add
to CV protection by antihypertensive treatment?

(13) Does BP reduction substantially lower CV risk in resistant
hypertension?

While RCTs remain the ‘gold standard’ for solving therapeutic issues,
it is equally clear that it would beunreasonable toexpect that all these
questions can realistically be answered by RCTs in a foreseeable
future. Approaching some of these questions, such as those of the re-
duction of CV morbid and fatal events by treating grade 1 hyperten-
sive individuals at low risk for CVD or the CV event reduction of
lifestyle measures, would require trials involving many thousands of
individuals for a very extended period and may also raise ethical pro-
blems. Others, such as the benefit of drug treatment for white-coat
hypertensives or the additional predictive power of central vs. per-
ipheralBPmay requirehuge investigational efforts for small prospect-
ive benefits. It appears reasonable, at least for the next years, to focus
RCTs upon important—aswell as moreeasily approachable—issues,
like the optimal BP targets to be achieved by treatment, the BP values
to be treated and achieved in elderly hypertensive individuals, clinical

reduction of morbidity and fatal events by new approaches to
treating resistant hypertension and the possible benefits of treating
high-risk individuals with high normal BP. Other important issues,
e.g. the predictive value of out-of-office BP and that of OD, can be
approached more realistically by adding these measurements to
the design of some of the RCTs planned in the near future.
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Böhm6, Thierry Christiaens7, Renata Cifkova8, Guy De Backer9,
Anna Dominiczak10, Maurizio Galderisi11, Diederick E. Grobbee12,
Tiny Jaarsma13, Paulus Kirchhof14, Sverre E. Kjeldsen15, Stéphane
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Sanchez R, Trimarco B, Verdecchia P, van Mieghem W, Teo K, Sleight P, Yusuf S.
Ambulatory Blood Pressure Values in the Ongoing Telmisartan Alone and in Com-
bination with Ramipril Global Endpoint Trial (ONTARGET). Hypertension 2012;60:
1400–1406.

334. Staessen JA, Byttebier G, Buntinx F, Celis H, O’Brien ET, FagardR. Antihypertensive
treatment based on conventional or ambulatory blood pressure measurement. A
randomized controlled trial. Ambulatory Blood Pressure Monitoring and Treat-
ment of Hypertension Investigators. JAMA 1997;278:1065–1072.

335. Staessen JA, Den Hond E, Celis H, Fagard R, Keary L, Vandenhoven G, O’Brien ET.
Antihypertensive treatment based on blood pressure measurement at home or in
the physician’s office: a randomized controlled trial. JAMA 2004;291:955–964.

336. Verberk WJ, Kroon AA, Lenders JW, Kessels AG, van Montfrans GA, Smit AJ, van
der Kuy PH, Nelemans PJ, Rennenberg RJ, Grobbee DE, Beltman FW, Joore MA,
Brunenberg DE, Dirksen C, Thien T, de Leeuw PW. Self-measurement of blood
pressure at home reduces the need for antihypertensive drugs: a randomized, con-
trolled trial. Hypertension 2007;50:1019–1025.

337. Elmer PJ, Obarzanek E, Vollmer WM, Simons-Morton D, Stevens VJ, Young DR,
Lin PH, Champagne C, Harsha DW, Svetkey LP, Ard J, Brantley PJ, Proschan MA,
Erlinger TP, Appel LJ. Effects of comprehensive lifestyle modification on diet,
weight, physical fitness and blood pressure control: 18-month results of a rando-
mized trial. Ann Intern Med 2006;144:485–495.

338. Frisoli TM, Schmieder RE, Grodzicki T, Messerli FH. Beyond salt: lifestyle modifica-
tions and blood pressure. Eur Heart J 2011;32:3081–3087.

339. Dickinson HO, Mason JM, Nicolson DJ, Campbell F, Beyer FR, Cook JV, Williams B,
Ford GA. Lifestyle interventions to reduce raised blood pressure: a systematic
review of randomized controlled trials. J Hypertens 2006;24:215–233.

340. Groppelli A, Omboni S, Parati G, Mancia G. Blood pressure and heart rate response
to repeated smoking before and after beta-blockade and selective alpha 1 inhib-
ition. J Hypertens 1990;8(Suppl 5):S35–40.

341. Groppelli A, Giorgi DM, Omboni S, Parati G, Mancia G. Persistent blood pressure
increase induced by heavy smoking. J Hypertens 1992;10:495–499.

342. Mann SJ, James GD, Wang RS, Pickering TG. Elevation of ambulatory systolic blood
pressure in hypertensive smokers. A case-control study. JAMA 1991;265:
2226–2228.

343. Guild SJ, McBryde FD, Malpas SC, Barrett CJ. High dietary salt and angiotensin II
chronically increase renal sympathetic nerve activity: a direct telemetric study.
Hypertension 2012;59:614–620.

344. PimentaE, Gaddam KK, Oparil S, Aban I, Husain S, Dell’Italia LJ, Calhoun DA. Effects
of dietary sodium reduction on blood pressure in subjects with resistant hyperten-
sion: results from a randomized trial. Hypertension 2009;54:475–481.

345. Graudal NA, Hubeck-Graudal T, Jurgens G. Effects of low-sodium diet vs. high-
sodium diet on blood pressure, renin, aldosterone, catecholamines, cholesterol
and triglyceride (Cochrane Review). Am J Hypertens 2012;25:1–15.

346. He FJ, MacGregor GA. How far should salt intake be reduced? Hypertension 2003;
42:1093–1099.

347. Bibbins-Domingo K, Chertow GM, Coxson PG, Moran A, Lightwood JM,
Pletcher MJ, Goldman L. Projected effect of dietary salt reductions on future car-
diovascular disease. N Engl J Med 2010;362:590–599.

348. He FJ, MacGregor GA. Salt reduction lowers cardiovascular risk: meta-analysis of
outcome trials. Lancet 2011;378:380–382.

349. Taylor RS, Ashton KE, Moxham T, Hooper L, Ebrahim S. Reduced dietary salt for
the prevention of cardiovascular disease: a meta-analysis of randomized controlled
trials (Cochrane review). Am J Hypertens 2011;24:843–853.

350. He FJ, Burnier M, Macgregor GA. Nutrition in cardiovascular disease: salt in hyper-
tension and heart failure. Eur Heart J 2011;32:3073–3080.

351. Cook NR, Cutler JA, Obarzanek E, Buring JE, Rexrode KM, Kumanyika SK, Appel LJ,
Whelton PK. Long term effects of dietary sodium reduction on cardiovascular
disease outcomes: observational follow-up of the trials of hypertension prevention
(TOHP). BMJ 2007;334:885–888.

352. O’Donnell MJ, Mente A, Smyth A, Yusuf S. Salt intake and cardiovascular disease:
why are the data inconsistent? Eur Heart J 2013;34:1034–1040.

353. Cobiac LJ, Vos T, Veerman JL. Cost-effectiveness of interventions to reduce dietary
salt intake. Heart 2010;96:1920–1925.

354. Puddey IB, Beilin LJ, Vandongen R. Regular alcohol use raises blood pressure in
treated hypertensive subjects. A randomised controlled trial. Lancet 1987;1:
647–651.

355. Cushman WC, Cutler JA, Hanna E, Bingham SF, Follmann D, Harford T, Dubbert P,
Allender PS, Dufour M, Collins JF, Walsh SM, Kirk GF, Burg M, Felicetta JV,
Hamilton BP, Katz LA, Perry HM Jr., Willenbring ML, Lakshman R, Hamburger RJ.

ESH and ESC Guidelines 2219b

 by guest on Septem
ber 5, 2013

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://eurheartj.oxfordjournals.org/


Prevention and Treatment of Hypertension Study (PATHS): effects of an
alcohol treatment program on blood pressure. Arch Intern Med 1998;158:
1197–1207.

356. Mente A, de Koning L, Shannon HS, Anand SS. A systematic review of the evidence
supporting a causal link between dietary factors and coronary heart disease. Arch
Intern Med 2009;169:659–669.

357. Sofi F, Abbate R, Gensini GF, Casini A. Accruing evidence on benefits of adherence
to the Mediterranean diet on health: an updated systematic review and
meta-analysis. Am J Clin Nutr 2010;92:1189–1196.
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