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Hypertension+

•  It+is+an+arbitrarily+defined+disorder+to+which+
both+environmental+and+gene8c+factors+
contribute++

•  Major+risk%factor%for:+
– cerebrovascular+disease+
– myocardial+infarc8on+
– peripheral+vascular+disease+
– heart+failure+
–  renal+failure+
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patients with grade 1 hypertension even in the absence of other risk
factors or OD, provided that non-pharmacological treatment had
proved unsuccessful. This recommendation also specifically included
the elderly hypertensive patient. The 2007 Guidelines,2 furthermore,
recommended a lower threshold for antihypertensive drug interven-
tion in patients with diabetes, previous CVD or CKD and suggested
treatment of these patients, even when BP was in the high normal
range (130–139/85–89 mmHg). These recommendations were
re-appraised in a 2009 ESH Task Force document141 on the basis
of an extensive review of the evidence.265 The following now sum-
marizes the conclusions for the current Guidelines.

4.2.2 Grade 2 and 3 hypertension and high-risk grade 1
hypertension
RCTs providing incontrovertible evidence in favour of antihyper-
tensive therapy,260 as referred to in Section 4.1, were carried out

primarily in patients with SBP !160 mmHg or DBP !100 mmHg,
who would now be classified as grade 2 and 3 hypertensives—but
also included some patients with grade 1 high-risk hypertension.
Despite some difficulty in applying new classifications to old
trials, the evidence favouring drug therapy in patients with
marked BP elevation or in hypertensive patients at high total
CV risk appears overwhelming. BP represents a considerable
component of overall risk in these patients and so merits
prompt intervention.

4.2.3 Low-to-moderate risk, grade 1 hypertension
The evidence favouring drug treatment in these individuals is scant
because no trial has specifically addressed this condition. Some of
the earlier trials on ‘mild’ hypertension used a different grading of
hypertension (based on DBP only)266 – 268 or included patients at
high risk.268 The more recent Felodipine EVent Reduction

Search for asymptomatic organ damage, cardiovascular disease, and chronic kidney disease

Recommendations Class a Level b Ref. C

Heart

An ECG is recommended in all hypertensive patients to detect LVH, left atrial dilatation, arrhythmias, or concomitant 
heart disease. I B 149, 150, 

151, 154

In all patients with a history or physical examination suggestive of major arrhythmias, long-term ECG monitoring, and, 
in case of suspected exercise-induced arrhythmias, a stress ECG test should be considered. IIa C -

suspected concomitant heart disease, when these are suspected. IIa B
156, 158, 
160, 163, 

164

Whenever history suggests myocardial ischaemia, a stress ECG test is recommended, and, if positive or ambiguous, an 
imaging stress test (stress echocardiography, stress cardiac magnetic resonance or nuclear scintigraphy) is recommended. I C –

Arteries

Ultrasound scanning of carotid arteries should be considered to detect vascular hypertrophy or asymptomatic 
atherosclerosis, particularly in the elderly. IIa B 51, 183–

185, 188

Carotid–femoral PWV should be considered to detect large artery stiffening. IIa B 51, 138, 
192–195

Ankle–brachial index should be considered to detect PAD. IIa B 198, 199

Kidney

Measurement of serum creatinine and estimation of GFR is recommended in all hypertensive patients.d I B 228, 231, 
233

Assessment of urinary protein is recommended in all hypertensive patients by dipstick. I B 203, 210

Assessment of microalbuminuria is recommended in spot urine and related to urinary creatinine excretion. I B 222, 223, 
225, 228

Fundoscopy

haemorrhages, exudates, and papilloedema, which are associated with increased CV risk. IIa C -

Examination of the retina is not recommended in mild-to-moderate hypertensive patients without diabetes, except in 
young patients. III C -

Brain

In hypertensive patients with cognitive decline, brain magnetic resonance imaging or computed tomography may be 
considered for detecting silent brain infarctions, lacunar infarctions, microbleeds, and white matter lesions. IIb C -

CV ! cardiovascular; ECG ! electrocardiogram; GFR ! glomerural filtration rate; LVH ! left ventricular hypertrophy; MRI ! magnetic resonance imaging; PAD ! peripheral
artery disease; PWV ! pulse wave velocity.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendation(s).
dThe MDRD formula is currently recommended but new methods such as the CKD-EPI method aim to improve the accuracy of the measurement.

ESH and ESC Guidelines 2179

 by guest on M
ay 28, 2014

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 



3.7.7 Summary of recommendations on the search for
asymptomatic organ damage, cardiovascular disease, and
chronic kidney disease
See ‘Search for asymptomatic organ damage, cardiovascular disease,
and chronic kidney disease’ on page 21.

3.8 Searching for secondary forms
of hypertension
Aspecific,potentially reversiblecauseofBPelevationcanbe identified in
a relatively small proportion of adult patients with hypertension.
However, because of the overall high prevalence of hypertension, sec-
ondary forms can affect millions of patients worldwide. If appropriately
diagnosed and treated, patients with a secondary form of hypertension
might be cured, or at least show an improvement in BP control and a re-
duction of CV risk. Consequently, as a wise precaution, all patients
should undergo simple screening for secondary forms of hypertension.
This screening can be based on clinical history, physical examination and
routine laboratory investigations (Tables 9, 10, 13). Furthermore, a sec-
ondary formofhypertensioncanbe indicatedbyasevereelevation inBP,
sudden onset or worsening of hypertension, poor BP response to drug
therapyandODdisproportionate to thedurationofhypertension. If the
basal work-up leads to the suspicion that the patient is suffering from a
secondary form of hypertension, specific diagnostic procedures may
become necessary, as outlined in Table 13. Diagnostics of secondary
forms of hypertension, especially in cases with a suspicion of endocrine
hypertension, should preferably be performed in referral centres.

4 Treatment approach

4.1 Evidence favouring therapeutic
reduction of high blood pressure
Evidence favouring the administration of BP-lowering drugs to
reduce the risk of major clinical CV outcomes (fatal and non-fatal

stroke, myocardial infarction, heart failure and other CV deaths) in
hypertensive individuals results from a number of RCTs—mostly
placebo-controlled—carried out between 1965 and 1995. Their
meta-analysis260 was referred to in the 2003 edition of ESH/ESC
Guidelines.1 Supportive evidence also comes from finding that a
BP-induced regression of OD, such as LVH and urinary protein excre-
tion, may be accompanied by a reduction of fatal and non-fatal out-
comes,261,262 although this evidence is obviously indirect, being
derived from post-hoc correlative analyses of randomized data.

Randomizedtrials basedonhardclinicalCVoutcomesdo,however,
alsohave limitations,whichhavebeenconsidered inpreviousESH/ESC
Guidelines:2 (i) to limit thenumberofpatientsneeded, trials commonly
enrol high-risk patients (old age, concomitant or previous disease) and
(ii) for practical reasons, the duration of controlled trials is necessarily
short (in best cases between 3 and 6 years, with an average time to an
endpoint of only half of this)—so that recommendations for life-long
intervention are based on considerable extrapolation from data
obtained over periods much shorter than the life expectancy of
most patients. Support for the belief that the benefits measured
during the first few years will continue over a much longer term
comes from observational studies of a few decades duration. 263

The recommendations that now follow are based on available evi-
dence from randomized trials and focus on important issues for
medical practice: (i) when drug therapy should be initiated, (ii) the
target BP to be achieved by treatment in hypertensive patients at dif-
ferent CV risk levels, and (iii) therapeutic strategies and choice of
drugs in hypertensive patients with different clinical characteristics.

4.2 When to initiate antihypertensive
drug treatment
4.2.1 Recommendations of previous Guidelines
The 2007 ESH/ESC Guidelines,2 like many other scientific guide-
lines,54,55,264 recommended the use of antihypertensive drugs in

Table 12 Predictive value, availability, reproducibility and cost–effectiveness of some markers of organ damage

Marker Cardiovascular predictive value Availability Reproducibility Cost-effectiveness

Electrocardiography +++ ++++ ++++ ++++

Echocardiography, plus Doppler ++++ +++ +++ +++

+++ ++++ ++++ ++++

Microalbuminuria +++ ++++ ++ ++++

Carotid intima–media thickness 
and plaque

+++ +++ +++ +++

Arterial stiffness (pulse wave 
velocity)

+++ ++ +++ +++

Ankle–brachial index +++ +++ +++ +++

Fundoscopy +++ ++++ ++ +++

Additional measurements

Coronary calcium score ++ + +++ +

Endothelial dysfunction ++ + + +

Cerebral lacunae/white matter 
lesions

++ + +++ +

Cardiac magnetic resonance ++ + +++ ++

Scores are from + to ++ + +.
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•  Blood+pressure+is+a+con8nuous+variable+
which+fluctuates+widely+during+the+day+
– physical+stress+
– mental+stress+

•  The+defini8on+of+hypertension+has+been+
arbitrarily+set+as:++
+That%blood%pressure%above%which%the%
benefits%of%treatment%outweigh%the%risks%in%
term%of%morbidity%and%mortality+++

24.10.14+
5+



3.1 Bood pressure measurement
3.1.1 Office or clinic blood pressure
At present, BP can no longer be estimated using a mercury sphygmo-
manometer in many—although not all—European countries. Aus-
cultatory or oscillometric semiautomatic sphygmomanometers are
used instead. These devices should be validated according to standar-
dized protocols and their accuracy should be checked periodically
through calibration in a technical laboratory.56 Measurement of BP
at the upper arm is preferred and cuff and bladder dimensions
should be adapted to the arm circumference. In the event of a signifi-
cant (.10 mmHg) and consistent SBP difference between arms,
which has been shown to carry an increased CV risk,57 the arm
with the higher BP values should be used. A between-arms difference
is meaningful if demonstrated by simultaneous arm measurement; if
one gets a difference between arms with sequential measurement,
it could be due to BP variability. In elderly subjects, diabetic patients
and in other conditions in which orthostatic hypotension may be fre-
quent or suspected, it is recommended that BP be measured 1 min
and 3 min after assumption of the standing position. Orthostatic
hypotension—defined as a reduction in SBP of !20 mmHg or in
DBP of !10 mmHg within 3 min of standing—has been shown to
carry a worse prognosis for mortality and CV events.58,59 If feasible,
automated recording of multiple BP readings in the office with the
patient seated in an isolated room, though providing less information
overall, might be considered as a means to improve reproducibility
and make office BP values closer to those provided by daytime
ABPM or HBPM,60,61. BP measurements should always be associated
with measurement of heart rate, because resting heart rate values in-
dependently predict CV morbid or fatal events in several conditions,
including hypertension.62,63 Instructions for correct office BP mea-
surements are summarized in Table 5.

3.1.2 Out-of-office blood pressure
The major advantage of out-of-office BP monitoring is that it provides
a large number of BP measurements away from the medical environ-
ment, which represents a more reliable assessment of actual BP than
office BP. Out-of-office BP is commonly assessed by ABPM or HBPM,
usually by self-measurement. A few general principles and remarks
hold for the two types of monitoring, in addition to recommenda-
tions for office BP measurement:64 –67

† Theprocedureshouldbeadequatelyexplained to thepatient,with
verbal and written instructions; in addition, self-measurement of
BP requires appropriate training under medical supervision.

† Interpretation of the results should take into account that the re-
producibilityof out-of-officeBP measurements is reasonably good
for 24-h, day and night BP averages but less for shorter periods
within the 24 hs and for more complex and derived indices.68

† ABPM and HBPM provide somewhat different information on the
subject’s BP status and risk and the two methods should thus be
regarded as complementary, rather than competitive or alterna-
tive. The correspondence between measurements with ABPM
and HBPM is fair to moderate.

† Office BP is usually higher than ambulatory and home BP and the
difference increases as office BP increases. Cut-off values for the
definition of hypertension for home and ambulatory BP, according

to the ESH Working Group on BP Monitoring, are reported in
Table 6.64– 67

† Devices should have been evaluated and validated according to
international standardized protocols and should be properly
maintained and regularly calibrated; at least every 6 months. The
validation status can be obtained on dedicated websites.

Table 5 Office blood pressure measurement

• To allow the patients to sit for 3–5 minutes before beginning 
 BP measurements.

• To take at least two BP measurements, in the sitting position, 
 spaced 1–2 min apart, and additional measurements if the 
 rst two are quite different. Consider the average BP if deemed 
 appropriate.

• To take repeated measurements of BP to improve accuracy in 
 p

• To use a standard bladder (12–13 cm wide and 35 cm long), 
 but have a larger and a smaller bladder available for large (arm 
 circumference >32 cm) and thin arms, respectively. 

• To have the cuff at the heart level, whatever the position of the 
 patient.

• When adopting the auscultatory method, use phase I and V 
 (disappearance) Korotkoff sounds to identify systolic and diastolic 
 BP, respectively.

• T
 differences. In this instance, take the arm with the higher value as 
 the reference.

• T
 the standing position in elderly subjects, diabetic patients, and in 
 other conditions in which orthostatic hypotension may be 
 frequent or suspected.

• To measure, in case of conventional BP measurement, heart rate 
 by pulse palpation (at least 30 s) after the second measurement in 
 the sitting position.

BP ! blood pressure.

Table 6 Definitions of hypertension by office and
out-of-office blood pressure levels

Category Systolic BP 
(mmHg)

Diastolic BP 
(mmHg)

Daytime (or awake) !135 and/or !85

Nighttime (or asleep) !120 and/or !70

24-h !130 and/or !80

Home BP !135 and/or !85

140 and/or 90Office BP
Ambulatory BP

! !

BP ! blood pressure.
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(4) The relationship between BP and CV morbidity and mortality is
modified by the concomitance of other CV risk factors.
Metabolic risk factors are more common when BP is high than
when it is low.12,13

2.2 Definition and classification
of hypertension
The continuous relationship between BP and CV and renal events
makes the distinction between normotension and hypertension dif-
ficult when based on cut-off BP values. This is even more so
because, in the general population, SBP and DBP values have a uni-
modal distribution.14 In practice, however, cut-off BP values are uni-
versally used, both to simplify the diagnostic approachand to facilitate
the decision about treatment. The recommended classification is un-
changed from the 2003 and 2007 ESH/ESC guidelines (Table 3).
Hypertension is defined as values !140 mmHg SBP and/or
!90 mmHg DBP, based on the evidence from RCTs that in patients
with these BP values treatment-induced BP reductions are beneficial
(see Sections 4.1 and 4.2). The same classification is used in young,
middle-aged and elderly subjects, whereas different criteria, based
on percentiles, are adopted in children and teenagers for whom
data from interventional trials are not available. Details on BP classi-
fication in boys and girls according to their age and height can be
found in the ESH’s report on the diagnosis, evaluation and treatment
of high BP in children and adolescents.15

2.3 Prevalence of hypertension
Limited comparable data are available on the prevalence of hyperten-
sion and the temporal trends of BP values in different European coun-
tries.16 Overall the prevalence of hypertension appears to be around
30–45% of the general population, with a steep increase with ageing.
There also appear to be noticeable differences in the average BP
levels across countries, with no systematic trends towards BP
changes in the past decade.17–37

Owing to the difficulty of obtaining comparable results among
countries and over time, the use of a surrogate of hypertension
status has been suggested.38 Stroke mortality is a good candidate,
because hypertension is by far the most important cause of this

event. A close relationship between prevalence of hypertension
and mortality for stroke has been reported.39 The incidence
and trends of stroke mortality in Europe have been analysed by
use of World Health Organization (WHO) statistics. Western Euro-
pean countries exhibit a downward trend, in contrast to eastern
European countries, which show a clear-cut increase in death rates
from stroke.40

2.4 Hypertension and total cardiovascular
risk
For a long time, hypertension guidelines focused on BP values as the
only- or main variables determining the need for—and the type of—
treatment. In 1994, the ESC, ESH and European Atherosclerosis
Society (EAS) developed joint recommendations on prevention of
coronary heart disease (CHD) in clinical practice,41 and emphasized
that prevention of CHD should be related to quantification of total
(or global) CV risk. This approach is now generally accepted and
had already been integrated into the 2003 and 2007 ESH/ESC guide-
lines for the management of arterial hypertension.1,2 The concept is
based on the fact that only a small fraction of the hypertensive popu-
lation has an elevation of BP alone, with the majority exhibiting add-
itional CV risk factors. Furthermore, whenconcomitantly present, BP
and other CV risk factorsmaypotentiateeach other, leading to a total
CV risk that is greater than the sum of its individual components.
Finally, in high-risk individuals, antihypertensive treatment strategies
(initiation and intensity of treatment, use of drug combinations, etc.:
see Sections 4, 5, 6 and 7), as well as other treatments, may be differ-
ent from those to be implemented in lower-risk individuals. There is
evidence that, in high-risk individuals, BP control is more difficult and
more frequently requires the combination of antihypertensive drugs
with other therapies, such as aggressive lipid-lowering treatments.
The therapeutic approach should consider total CV risk in addition
to BP levels in order to maximize cost-effectiveness of the manage-
ment of hypertension.

2.4.1 Assessment of total cardiovascular risk
Estimation of total CV risk is easy in particular subgroups of patients,
such as those with antecedents of established cardiovascular disease
(CVD), diabetes, CHD or with severely elevated single risk factors. In
all of these conditions, the total CV risk is high or very high, calling for
intensive CV risk-reducing measures. However, a large number of
patients with hypertension do not belong to any of the above cat-
egories and the identification of those at low, moderate, high or
very high risk requires the use of models to estimate total CV risk,
so as to be able to adjust the therapeutic approach accordingly.

Several computerized methods have been developed for estimat-
ing total CV risk.41 –48 Their values and limitations have been
reviewed recently.49 The Systematic COronary Risk Evaluation
(SCORE) model has been developed based on large European
cohort studies. The model estimates the risk of dying from CV (not
just coronary) disease over 10 years based on age, gender, smoking
habits, total cholesterol and SBP.43 The SCORE model allows calibra-
tion of the charts for individual countries, which has been done for
numerous European countries. At the international level, two sets
of charts are provided: one for high-risk and one for low-risk coun-
tries. The electronic, interactive version of SCORE, known as Heart-
Score (available through www.heartscore.org), is adapted to also

Table 3 Definitions and classification of office blood
pressure levels (mmHg)a

Category Systolic Diastolic

Optimal <120 and <80

Normal 120–129 and/or 80–84

High normal 130–139 and/or 85–89

Grade 1 hypertension 140–159 and/or 90–99

Grade 2 hypertension 160–179 and/or 100–109

Grade 3 hypertension !180 and/or !110

Isolated systolic hypertension !140 and <90

aThe blood pressure (BP) category is defined by the highest level of BP, whether
systolic or diastolic. Isolated systolic hypertension should be graded 1, 2, or 3
according to systolic BP values in the ranges indicated.
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Blood+Pressure+

•  Exhibits+a+normal+distribu8on+within+the+
popula8on+

•  Increasing+blood+pressure+is+associated+with+a+
progressive+increase+in+the+risk+of+stroke+and+
cardiovascular+disease+

•  Risk+however+rises+exponen8ally+and+not+
linearly+with+pressure+

24.10.14+
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Epidemiology+



Most+important+factors+on+mortality+M+world+

Lancet+2002+

World Health Organization 

1. High blood pressure 

2. Smoking 

3. High cholesterol level 
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Aetiology 



•  In+95%+of+cases+no+cause+can+be+found+

•  In+5M10%+a+cause+can+be+found+
– Chronic+renal+disease+
– Renal+artery+stenosis+
– Endocrine+disease,+Cushings,+Conn’s+Syndrome,+
Phaeochromocytoma+
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(FEVER) study switched patients from pre-existing therapies to
randomized treatments and, therefore, could not precisely
define baseline hypertension grade; it also included complicated
and uncomplicated hypertensives.269 Further analyses of FEVER
have recently confirmed a significant benefit attached to
more-intensive lowering of BP after exclusion of all patients
with previous CVD or diabetes, and in patients with randomiza-
tion SBP below the median (153 mmHg).270 Because, at random-
ization, all patients were on a 12.5 mg daily dose of
hydrochlorothiazide only, it is likely that these individuals—if un-
treated—would be within or very close to the SBP range defining
grade 1 hypertension. Overall, a number of trials have shown sig-
nificant reductions of stroke in patients at low-to-moderate CV
risk (8–16% major CV events in 10 years) with baseline BP
values close to, even if not exactly within, the range of grade 1
hypertension. 266,267,270 Also a recent Cochrane Collaboration
meta-analysis (2012-CD006742) limited to patients strictly

responding to grade 1 low risk criteria finds a trend towards re-
duction of stroke with active therapy, but the very small number
of patients retained (half of those in 266, 267) makes attainment
of statistical significance problematic.

Recent guidelines have also underlined the paucity of data for
treating grade 1 hypertension,271 recommending treatment only
after confirming hypertension by ABPM and restricting treatment
to grade 1 hypertensive patients with signs of OD or at high total
CV risk. The advantage of systematically excluding white-coat hyper-
tensives from the possible benefit of treatment is unproven. Further
arguments in favour of treating even low-moderate risk grade 1
hypertensives are that: (i) waiting increases total risk, and high risk
is often not entirely reversible by treatment,272 (ii) a large number
of safe antihypertensive drugs are now available and treatment can
be personalized in such a way as to enhance its efficacy and tolerabil-
ity, and (iii) many antihypertensive agents are out of patent and are
therefore cheap, with a good cost–benefit ratio.

Table 13 Clinical indications and diagnostics of secondary hypertension

Clinical indications Diagnostics

Common 
causes

Clinical 
history

Physical 
examination

Laboratory 
investigations

First-line 
test(s)

Additional/

Renal parenchymal 
disease

History of urinary tract 
infection or obstruction, 
haematuria, analgesic 
abuse; family history of 
polycystic kidney disease.

Abdominal masses 
(in case of polycystic 
kidney disease).

Presence of protein, 
erythrocytes, or 
leucocytes in the urine, 
decreased GFR.

Renal ultrasound Detailed work-up for 
kidney disease.

Renal artery 
stenosis

Fibromuscular dysplasia: 
early onset hypertension 
(especially in women).

Atherosclerotic stenosis: 
hypertension of abrupt 
onset, worsening or 

oedema. 

Abdominal bruit Difference of >1.5 cm 
in length between the 
two kidneys (renal 
ultrasound), rapid 
deterioration in renal 
function (spontaneous 
or in response to RAA 
blockers). 

Renal Duplex Doppler 
ultrasonography 

Magnetic resonance 
angiography, spiral 
computed tomography, 
intra-arterial digital 
subtraction angiography.

Primary 
aldosteronism 

Muscle weakness; 
family history of early 
onset hypertension and 
cerebrovascular events at 
age <40 years.

Arrhythmias (in 
case of severe 
hypokalaemia).

Hypokalaemia 
(spontaneous or 
diuretic-induced); 
incidental discovery of 
adrenal masses.

Aldosterone–renin ratio 
under standardized 
conditions (correction of 
hypokalaemia and 
withdrawal of drugs 
affecting RAA system).

sodium loading, saline 

suppression, or captopril 
test); adrenal CT scan; 
adrenal vein sampling.

Uncommon 
causes

Pheochromocytoma Paroxysmal hypertension 
or a crisis superimposed 
to sustained hypertension; 
headache, sweating, 
palpitations and pallor; 
positive family history of 
pheochromocytoma.

Skin stigmata of 

(café-au-lait spots, 

Incidental discovery 
of adrenal (or in some 
cases, extra-adrenal) 
masses.

Measurement of 
urinary fractionated 
metanephrines 
or plasma-free 
metanephrines.

CT or MRI of the 
abdomen and pelvis; 
123 I-labelled meta-
iodobenzyl-guanidine 
scanning; genetic screening 
for pathogenic mutations.

Cushing’s syndrome Rapid weight gain, 
polyuria, polydipsia, 
psychological disturbances.

Typical body habitus 
(central obesity, 
moon-face, buffalo 
hump, red striae, 
hirsutism).

Hyperglycaemia 24-h urinary cortisol 
excretion

Dexamethasone-
suppression tests

CT ! computed tomography; GFR ! glomerular filtration rate; MRI ! magnetic resonance imaging; RAA ! renin–angiotensin–aldosterone.
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Pathogenesis of essential hypertension 

adipocyt 
High blood  
pressure 



Enviromental factors influencing BP 

•  NaCl  
•  Alcohol 
•  Obesity 
•  Low physical activity 
•  Stress 
•  Low birth weight (?) 
•  Low ingestion of Ca and K (?) 



January+4,+2001+

Diet and sodium intake vs BP  
(Dietary Approaches to Stop Hypertension) 



•  Weight+
– Obese+pa8ents+have+a+higher+BP+
– Up+to+30%+of+hypertension+is+abributable+in+
part+or+wholly+to+obesity+++

–  If+a+pa8ent+loses+weight+BP+will+fall++
–  In+untreated+pa8ents+a+weight+loss+of+9 Kg+has+
been+reported+to+produce+a+fall+in+BP+of+19/18+
mmHg++

–  In+treated+pa8ents+a+fall+in+BP+of+30/21+mmHg+
has+been+reported+

– Weight+reduc8on+is+the+most+important+nonM
pharmacological+measure+available+

24.10.14+
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•  ALCOHOL+
– Affects+1%+of+the+popula8on+
– Small+amounts+of+alcohol+tend+to+decrease+BP+
– Large+amounts+of+alcohol+tend+to+increase+BP+
–  If+alcohol+consump8on+is+reduced+BP+will+fall+
over+several+days+to+weeks.+

– Average+fall+is+small+5/3+mmHg+

+
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Sympathe8c+Nervous+System+

•  Sympathe8c+system+ac8va8on+produces+
– vasoconstric8on+
–  reflex+tachycardia+
–  increased+cardiac+output+

•  In+this+way+blood+pressure+is+increased+
•  The+ac8ons+of+the+sympathe8c+system+are+
rapid+and+account+for+second+to+second++blood+
pressure+control++
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The+reninMangiotensinMaldosterone+system+

•  The+RAAS+is+pivotal+in+longMterm+BP+control+
•  The+RAAS+is+responsible+for:+

– maintenance+of+sodium+balance+
– control+of+blood+volume+
– control+of+blood+pressure+
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•  The+RAAS+is+s8mulated+by:+
–  fall+in+BP+
–  fall+in+circula8ng+volume+
– sodium+deple8on+

•  Any+of+the+above+s8mulates+renin+release+
from+the+juxtaglomerular+apparatus+

•  Renin+converts+angiotensinogen+to+
angiotensin+I+

•  Angiotensin+I+is+converted+to+angiotensin+II+
by+angiotensin+conver8ng+enzyme+(ACE)+

24.10.14+
27+



•  Angiotensin+II+is+a+potent++
– vasoconstrictor+
– an8Mnatriure8c+pep8de+
– s8mulator+of+aldosterone+release+from+the+
adrenal+glands+

•  Aldosterone+is+also+a+potent+an8natriure8c+
and+an8diure8c+pep8de+

•  Angiotensin+II+is+also+a+potent+hypertrophic+
agent+which+s8mulates+myocyte+and+
smooth+muscle+hypertrophy+in+the+
arterioles++

24.10.14+
28+



•  Cardiomyocyte+and+smooth+muscle+
hypertrophy:+
– are+both+poor+prognos8c+indicators+in+pa8ents+
with+hypertension+

– par8ally+explain+why+hypertension+and+the+
risks+of+hypertension+persist+in+some+pa8ents+
despite+treatment+

•  Both+the+sympathe8c+and+RAAS+are+key+
targets+in+the+treatment+of+hypertension+

24.10.14+
29+



Genes 

! +Familial+history+of+hypertension+

! +Different+genes+are+involved+

! +Monogenic+hypertension+is+rare+



•  GENETICS+
– A+history+of+hypertension+tends+to+run+in+
families+

– The+closest+correla8on+exists+between+sibs+
rather+parent+and+child+

–  It+is+also+possible+that+environmental+factors+
common+to+members+of+the+family+also+have+a+
role+in+the+development+of+hypertension++++

24.10.14+
31+



Therapy+of+hypertension+
%
%
+
+

+

KEY+QUESTIONS+

1.   Is%my%pa=ent%hypertensive%?%
2.  When+do+I+start+pharmacotherapy+?+
3.  Hospital+or+ambulatory+treatment+?+
4.  Which+drug+?+
5.  What+may+influence+a+drug+choice+?+
6.  How+to+improve+pa8ent�s+compliance+?+



1.+Is+my+pa8ent+hypertensive+?+
+

1.  BP measurements 

(home BP ) 

2.  Optic fundus or other end – 
organ damage 

3.  ABPM 



ABPM+



KEY+QUESTIONS+
1.  Is+my+pa8ent+hypertensive+?+
2.   When%do%I%start%pharmacotherapy%?%
3.  Hospital+or+ambulatory+treatment+?+
4.  Which+drug+?+
5.  What+may+influence+a+drug+choice+?+
6.  How+to+improve+pa8ent�s+compliance+?+
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Journal+of+Hypertension+2007,+25:1105–1187+

+
In+conclusion,+it+might+be+appropriate+to+use+a+classifica8on+of+blood+pressure+without+the+term+
‘‘hypertension’’.+...........the+real+threshold+for+hypertension+must+be+considered+as+flexible.+



Risk+stra8fica8on+ESH+2013+mind that any threshold used to define high total CV risk is arbitrary,
as well as the use of a cut-off value leading to intensive interventions
above this threshold and no action at all below. Finally, there is a
strong effect of age on total CV risk models. It is so strong that
younger adults (particularly women) are unlikely to reach high-risk
levels even when they have more than one major risk factor and a
clear increase in relative risk. By contrast, many elderly men (e.g.
.70 years) reach a high total risk level whilst being at very little
increased risk relative to their peers. The consequences are that
most resources are concentrated in older subjects, whose potential
lifespan is relatively short despite intervention, and little attention is
given to young subjects at high relative risk despite the fact that, in
the absence of intervention, their long-term exposure to an
increased risk may lead to a high and partly irreversible risk situation
in middle age, with potential shortening of their otherwise longer life
expectancy.

2.4.3 Summary of recommendations on total
cardiovascular risk assessment

3 Diagnostic evaluation
The initial evaluationof apatientwith hypertension should (i) confirm
the diagnosis of hypertension, (ii) detect causes of secondary hyper-
tension, and (iii) assess CV risk, OD and concomitant clinical condi-
tions. This calls for BP measurement, medical history including family
history, physical examination, laboratory investigations and further
diagnostic tests. Some of the investigations are needed in all patients;
others only in specific patient groups.

Table 4 Factors—other than office BP—influencing
prognosis; used for stratification of total CV risk in Figure 1

Risk factors

Male sex

Age (men !55 years; women !65 years)

Smoking

Dyslipidaemia

Total cholesterol >4.9 mmol/L (190 mg/dL), and/or 

Low-density lipoprotein cholesterol >3.0 mmol/L (115 mg/dL), 
and/or

High-density lipoprotein cholesterol: men <1.0 mmol/L 
(40 mg/dL), women <1.2 mmol/L (46 mg/dL), and/or

Triglycerides >1.7 mmol/L (150 mg/dL)

Fasting plasma glucose 5.6–6.9 mmol/L (102–125 mg/dL) 

Abnormal glucose tolerance test

Obesity [BMI !30 kg/m2 (height2)]

Abdominal obesity (waist circumference: men !102 cm; 
women !88 cm) (in Caucasians)

Family history of premature CVD (men aged <55 years; 
women aged <65 years)

Asymptomatic organ damage

Pulse pressure (in the elderly) !60 mmHg

Electrocardiographic LVH (Sokolow–Lyon index >3.5 mV; 
RaVL >1.1 mV; Cornell voltage duration product >244 mV*ms), or

Echocardiographic LVH [LVM index: men >115 g/m2; 
women >95 g/m2 (BSA)]a

Carotid wall thickening (IMT >0.9 mm) or plaque

Carotid–femoral PWV >10 m/s
Ankle-brachial index <0.9

Microalbuminuria (30–300 mg/24 h), or albumin–creatinine ratio 
(30–300 mg/g; 3.4–34 mg/mmol) (preferentially on morning spot 
urine)

Diabetes mellitus

Fasting plasma glucose !7.0 mmol/L (126 mg/dL) on two repeated 
measurements, and/or

HbA1c >7% (53 mmol/mol), and/or

Post-load plasma glucose >11.0 mmol/L (198 mg/dL)

Established CV or renal disease

Cerebrovascular disease: ischaemic stroke; cerebral haemorrhage; 
transient ischaemic attack

CHD: myocardial infarction; angina; myocardial revascularization 
with PCI or CABG

Heart failure, including heart failure with preserved EF

Symptomatic lower extremities peripheral artery disease

CKD with eGFR <30 mL/min/1.73m2 (BSA); proteinuria 
(>300 mg/24 h).

Advanced retinopathy: haemorrhages or exudates, papilloedema

CKD with eGFR 30–60 mL/min/1.73 m2 (BSA)

BMI ! body mass index; BP ! blood pressure; BSA ! body surface area; CABG !
coronary artery bypass graft; CHD ! coronary heart disease; CKD ! chronic
kidney disease; CV ! cardiovascular; CVD ! cardiovascular disease; EF ! ejection
fraction; eGFR ! estimated glomerular filtration rate; HbA1c ! glycated
haemoglobin; IMT ! intima-media thickness; LVH ! left ventricular hypertrophy;
LVM ! left ventricular mass; PCI ! percutaneous coronary intervention; PWV !
pulse wave velocity.
aRisk maximal for concentric LVH: increased LVM index with a wall thickness/radius
ratio of .0.42.

Total cardiovascular risk assessment

Recommendations Class a Level b Ref.C

In asymptomatic subjects 
with hypertension but free 
of CVD, CKD, and diabetes, 

using the SCORE model is 
recommended as a minimal 
requirement.

I B 43

As there is evidence that
OD predicts CV death
independently of SCORE,
a search for OD should be
considered, particularly in
individuals at moderate risk.    

IIa B 51, 53

It is recommended that 
decisions on treatment 
strategies depend on the initial 
level of total CV risk. I B 41, 42, 50

CKD ! chronic kidney disease; CV ! cardiovascular; CVD ! cardiovascular
disease; OD ! organ damage; SCORE ! Systematic COronary Risk Evaluation
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendation(s).
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mind that any threshold used to define high total CV risk is arbitrary,
as well as the use of a cut-off value leading to intensive interventions
above this threshold and no action at all below. Finally, there is a
strong effect of age on total CV risk models. It is so strong that
younger adults (particularly women) are unlikely to reach high-risk
levels even when they have more than one major risk factor and a
clear increase in relative risk. By contrast, many elderly men (e.g.
.70 years) reach a high total risk level whilst being at very little
increased risk relative to their peers. The consequences are that
most resources are concentrated in older subjects, whose potential
lifespan is relatively short despite intervention, and little attention is
given to young subjects at high relative risk despite the fact that, in
the absence of intervention, their long-term exposure to an
increased risk may lead to a high and partly irreversible risk situation
in middle age, with potential shortening of their otherwise longer life
expectancy.

2.4.3 Summary of recommendations on total
cardiovascular risk assessment

3 Diagnostic evaluation
The initial evaluationof apatientwith hypertension should (i) confirm
the diagnosis of hypertension, (ii) detect causes of secondary hyper-
tension, and (iii) assess CV risk, OD and concomitant clinical condi-
tions. This calls for BP measurement, medical history including family
history, physical examination, laboratory investigations and further
diagnostic tests. Some of the investigations are needed in all patients;
others only in specific patient groups.

Table 4 Factors—other than office BP—influencing
prognosis; used for stratification of total CV risk in Figure 1

Risk factors

Male sex

Age (men !55 years; women !65 years)

Smoking

Dyslipidaemia

Total cholesterol >4.9 mmol/L (190 mg/dL), and/or 

Low-density lipoprotein cholesterol >3.0 mmol/L (115 mg/dL), 
and/or

High-density lipoprotein cholesterol: men <1.0 mmol/L 
(40 mg/dL), women <1.2 mmol/L (46 mg/dL), and/or

Triglycerides >1.7 mmol/L (150 mg/dL)

Fasting plasma glucose 5.6–6.9 mmol/L (102–125 mg/dL) 

Abnormal glucose tolerance test

Obesity [BMI !30 kg/m2 (height2)]

Abdominal obesity (waist circumference: men !102 cm; 
women !88 cm) (in Caucasians)

Family history of premature CVD (men aged <55 years; 
women aged <65 years)

Asymptomatic organ damage

Pulse pressure (in the elderly) !60 mmHg

Electrocardiographic LVH (Sokolow–Lyon index >3.5 mV; 
RaVL >1.1 mV; Cornell voltage duration product >244 mV*ms), or

Echocardiographic LVH [LVM index: men >115 g/m2; 
women >95 g/m2 (BSA)]a

Carotid wall thickening (IMT >0.9 mm) or plaque

Carotid–femoral PWV >10 m/s
Ankle-brachial index <0.9

Microalbuminuria (30–300 mg/24 h), or albumin–creatinine ratio 
(30–300 mg/g; 3.4–34 mg/mmol) (preferentially on morning spot 
urine)

Diabetes mellitus

Fasting plasma glucose !7.0 mmol/L (126 mg/dL) on two repeated 
measurements, and/or

HbA1c >7% (53 mmol/mol), and/or

Post-load plasma glucose >11.0 mmol/L (198 mg/dL)

Established CV or renal disease

Cerebrovascular disease: ischaemic stroke; cerebral haemorrhage; 
transient ischaemic attack

CHD: myocardial infarction; angina; myocardial revascularization 
with PCI or CABG

Heart failure, including heart failure with preserved EF

Symptomatic lower extremities peripheral artery disease

CKD with eGFR <30 mL/min/1.73m2 (BSA); proteinuria 
(>300 mg/24 h).

Advanced retinopathy: haemorrhages or exudates, papilloedema

CKD with eGFR 30–60 mL/min/1.73 m2 (BSA)

BMI ! body mass index; BP ! blood pressure; BSA ! body surface area; CABG !
coronary artery bypass graft; CHD ! coronary heart disease; CKD ! chronic
kidney disease; CV ! cardiovascular; CVD ! cardiovascular disease; EF ! ejection
fraction; eGFR ! estimated glomerular filtration rate; HbA1c ! glycated
haemoglobin; IMT ! intima-media thickness; LVH ! left ventricular hypertrophy;
LVM ! left ventricular mass; PCI ! percutaneous coronary intervention; PWV !
pulse wave velocity.
aRisk maximal for concentric LVH: increased LVM index with a wall thickness/radius
ratio of .0.42.

Total cardiovascular risk assessment

Recommendations Class a Level b Ref.C

In asymptomatic subjects 
with hypertension but free 
of CVD, CKD, and diabetes, 

using the SCORE model is 
recommended as a minimal 
requirement.

I B 43

As there is evidence that
OD predicts CV death
independently of SCORE,
a search for OD should be
considered, particularly in
individuals at moderate risk.    

IIa B 51, 53

It is recommended that 
decisions on treatment 
strategies depend on the initial 
level of total CV risk. I B 41, 42, 50

CKD ! chronic kidney disease; CV ! cardiovascular; CVD ! cardiovascular
disease; OD ! organ damage; SCORE ! Systematic COronary Risk Evaluation
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendation(s).
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mind that any threshold used to define high total CV risk is arbitrary,
as well as the use of a cut-off value leading to intensive interventions
above this threshold and no action at all below. Finally, there is a
strong effect of age on total CV risk models. It is so strong that
younger adults (particularly women) are unlikely to reach high-risk
levels even when they have more than one major risk factor and a
clear increase in relative risk. By contrast, many elderly men (e.g.
.70 years) reach a high total risk level whilst being at very little
increased risk relative to their peers. The consequences are that
most resources are concentrated in older subjects, whose potential
lifespan is relatively short despite intervention, and little attention is
given to young subjects at high relative risk despite the fact that, in
the absence of intervention, their long-term exposure to an
increased risk may lead to a high and partly irreversible risk situation
in middle age, with potential shortening of their otherwise longer life
expectancy.

2.4.3 Summary of recommendations on total
cardiovascular risk assessment

3 Diagnostic evaluation
The initial evaluationof apatientwith hypertension should (i) confirm
the diagnosis of hypertension, (ii) detect causes of secondary hyper-
tension, and (iii) assess CV risk, OD and concomitant clinical condi-
tions. This calls for BP measurement, medical history including family
history, physical examination, laboratory investigations and further
diagnostic tests. Some of the investigations are needed in all patients;
others only in specific patient groups.

Table 4 Factors—other than office BP—influencing
prognosis; used for stratification of total CV risk in Figure 1

Risk factors

Male sex

Age (men !55 years; women !65 years)

Smoking

Dyslipidaemia

Total cholesterol >4.9 mmol/L (190 mg/dL), and/or 

Low-density lipoprotein cholesterol >3.0 mmol/L (115 mg/dL), 
and/or

High-density lipoprotein cholesterol: men <1.0 mmol/L 
(40 mg/dL), women <1.2 mmol/L (46 mg/dL), and/or

Triglycerides >1.7 mmol/L (150 mg/dL)

Fasting plasma glucose 5.6–6.9 mmol/L (102–125 mg/dL) 

Abnormal glucose tolerance test

Obesity [BMI !30 kg/m2 (height2)]

Abdominal obesity (waist circumference: men !102 cm; 
women !88 cm) (in Caucasians)

Family history of premature CVD (men aged <55 years; 
women aged <65 years)

Asymptomatic organ damage

Pulse pressure (in the elderly) !60 mmHg

Electrocardiographic LVH (Sokolow–Lyon index >3.5 mV; 
RaVL >1.1 mV; Cornell voltage duration product >244 mV*ms), or

Echocardiographic LVH [LVM index: men >115 g/m2; 
women >95 g/m2 (BSA)]a

Carotid wall thickening (IMT >0.9 mm) or plaque

Carotid–femoral PWV >10 m/s
Ankle-brachial index <0.9

Microalbuminuria (30–300 mg/24 h), or albumin–creatinine ratio 
(30–300 mg/g; 3.4–34 mg/mmol) (preferentially on morning spot 
urine)

Diabetes mellitus

Fasting plasma glucose !7.0 mmol/L (126 mg/dL) on two repeated 
measurements, and/or

HbA1c >7% (53 mmol/mol), and/or

Post-load plasma glucose >11.0 mmol/L (198 mg/dL)

Established CV or renal disease

Cerebrovascular disease: ischaemic stroke; cerebral haemorrhage; 
transient ischaemic attack

CHD: myocardial infarction; angina; myocardial revascularization 
with PCI or CABG

Heart failure, including heart failure with preserved EF

Symptomatic lower extremities peripheral artery disease

CKD with eGFR <30 mL/min/1.73m2 (BSA); proteinuria 
(>300 mg/24 h).

Advanced retinopathy: haemorrhages or exudates, papilloedema

CKD with eGFR 30–60 mL/min/1.73 m2 (BSA)

BMI ! body mass index; BP ! blood pressure; BSA ! body surface area; CABG !
coronary artery bypass graft; CHD ! coronary heart disease; CKD ! chronic
kidney disease; CV ! cardiovascular; CVD ! cardiovascular disease; EF ! ejection
fraction; eGFR ! estimated glomerular filtration rate; HbA1c ! glycated
haemoglobin; IMT ! intima-media thickness; LVH ! left ventricular hypertrophy;
LVM ! left ventricular mass; PCI ! percutaneous coronary intervention; PWV !
pulse wave velocity.
aRisk maximal for concentric LVH: increased LVM index with a wall thickness/radius
ratio of .0.42.

Total cardiovascular risk assessment

Recommendations Class a Level b Ref.C

In asymptomatic subjects 
with hypertension but free 
of CVD, CKD, and diabetes, 

using the SCORE model is 
recommended as a minimal 
requirement.

I B 43

As there is evidence that
OD predicts CV death
independently of SCORE,
a search for OD should be
considered, particularly in
individuals at moderate risk.    

IIa B 51, 53

It is recommended that 
decisions on treatment 
strategies depend on the initial 
level of total CV risk. I B 41, 42, 50

CKD ! chronic kidney disease; CV ! cardiovascular; CVD ! cardiovascular
disease; OD ! organ damage; SCORE ! Systematic COronary Risk Evaluation
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendation(s).
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4.3 Blood pressure treatment targets
4.3.1 Recommendations of previous Guidelines
The 2007 ESH/ESC Guidelines,2 in common with other guidelines,
recommended two distinct BP targets, namely ,140/90 in low-
moderate risk hypertensives and ,130/80 mmHg in high-risk hyper-
tensives (with diabetes, cerebrovascular, CV, or renal disease). More
recently, the European Guidelines on CVD Prevention recommended
a target of ,140/80 mmHg for patients with diabetes.50 A careful
review of the available evidence,265 however, leads to a re-appraisal
of some of these recommendations,141 as detailed below.

4.3.2 Low-to-moderate risk hypertensive patients
In three trials,266,268,269 reducing SBP below 140 mmHg compared
with a control groupat .140 mmHg wasassociated with a significant
reduction in adverse CV outcomes. Although, in two of these
trials,268,269 CV risk in the less-intensively treated group was in the
high-risk range (.20% CV morbidity and mortality in 10 years), a
recent sub-analysis of FEVER has shown, over ten years, CV
outcome reduction through lowering SBP to 137 rather than
142 mmHg in patients free of CVD and diabetes with CV risk of
about 11% and 17%.270

4.3.3 Hypertension in the elderly
In the large number of randomized trials of antihypertensive treatment
in the elderly (including one in hypertensive patients aged 80 years or
more)287 all showing reduction in CV events through lowering of BP,

the average achieved SBP never attained values ,140 mmHg.265 Con-
versely, two recent Japanese trials of more- vs. less-intensive BP lower-
ing were unable to observe benefits by lowering average SBP to 136
and 137 mmHg rather than 145 and 142 mmHg.288,289 On the other
hand, a subgroup analysis of elderly patients in the FEVER study
showed reduction of CV events by lowering SBP just below
140 mmHg (compared with 145 mmHg).270

4.3.4 High-risk patients
The re-appraisal of ESH/ESC Guidelines carried out in 2009141 has
adopted the results of an extensive review of RCT evidence,265

showing that the recommendation of previous Guidelines,2 to
lower BP to ,130/80 mmHg in patients with diabetes or a history
of CV or renal disease, is not supported by RCT evidence.

4.3.4.1 Diabetes mellitus
Lowering BP was found to be associated with important reductions
in CV events: (i) in patients with diabetes included in a number
of trials,270,275,290 – 292 (ii) in two trials entirely devoted to these
patients,276,293 and (iii) in a recent meta-analysis.294 In two
trials,290,293 the beneficial effect was seen from DBP reductions to
between 80–85 mmHg, whereas in no trial was SBP ever reduced
below 130 mmHg. The only trial in patients with diabetes that
achievedSBPvalues just lower than130 mmHg in the more intensive-
ly treated group, was the ‘normotensive’ ABCD study, a very small
study in which CV events (only a secondary endpoint) were not con-
sistently reduced.274 Although being somewhat underpowered, the

BP = blood pressure;  CKD = chronic kidney disease; CV = cardiovascular; CVD = cardiovascular disease; DBP = diastolic blood pressure; HT = hypertension; 
OD = organ damage; RF = risk factor; SBP = systolic blood pressure.

Other risk factors, 
asymptomatic organ damage
or disease

Blood Pressure (mmHg)

High normal
SBP 130–139

or DBP 85–89

Grade 1 HT
SBP 140–159

or DBP 90–99

Grade 2 HT
SBP 160–179

or DBP 100–109

Grade 3 HT
SBP !180

or DBP !110

No other RF • No BP intervention

• Lifestyle changes 
 for several months
• Then add BP drugs
 targeting <140/90 

• Lifestyle changes 
 for several weeks 
• Then add BP drugs 
 targeting <140/90 

• Lifestyle changes 
• Immediate BP drugs 
 targeting <140/90

1–2 RF • Lifestyle changes
• No BP intervention 

• Lifestyle changes 
 for several weeks 
• Then add BP drugs 
 targeting <140/90 

• Lifestyle changes 
 for several weeks 
• Then add BP drugs 
 targeting <140/90 

• Lifestyle changes 
• Immediate BP drugs 
 targeting <140/90 

!3 RF • Lifestyle changes
• No BP intervention 

• Lifestyle changes 
 for several weeks 
• Then add BP drugs 
 targeting <140/90 

• Lifestyle changes 
• BP drugs 
 targeting <140/90 

• Lifestyle changes 
• Immediate BP drugs 
 targeting <140/90 

OD, CKD stage 3 or diabetes • Lifestyle changes
• No BP intervention 

• Lifestyle changes 
• BP drugs 
 targeting <140/90

• Lifestyle changes 
• BP drugs 
  targeting <140/90 

• Lifestyle changes 
• Immediate BP drugs 
  targeting <140/90

Symptomatic CVD,
CKD stage !4 or
diabetes with OD/RFs

• Lifestyle changes
• No BP intervention 

• Lifestyle changes 
• BP drugs
 targeting <140/90

• Lifestyle changes 
• BP drugs 
 targeting <140/90 

• Lifestyle changes 
• Immediate BP drugs 
 targeting <140/90 

Figure 2 Initiation of lifestyle changes and antihypertensive drug treatment. Targets of treatment are also indicated. Colours are as in Figure 1.
Consult Section 6.6 for evidence that, in patients with diabetes, the optimal DBP target is between 80 and 85 mmHg. In the high normal BP
range, drug treatment should be considered in the presence of a raised out-of-office BP (masked hypertension). Consult section 4.2.4 for lack of
evidence in favour of drug treatment in young individuals with isolated systolic hypertension.
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*CV death, MI, stroke, CHF 
†Adjusted for concomitant CV risk factors 
Optimal = <120/<80 mmHg 
Normal = 120–129/80–84 mmHg 
High normal = 130–139/84–89 mmHg Vasan RS et al. N Engl J Med. 2001;345:1291–1297. 

Framingham&Heart&Study&
“HighMnormal”+BP+Is+Not+Benign+



3.+Hospital+or+ambulatory+
treatment+?+

+
•  BP+values+
•  Concomitant+complica8ons+
•  Hypertensive+emergencies+or+urgencies+
•  Pa8ent�s+will+



Hypertensive+Emergencies+
+and+Urgencies+

•  Emergencies%require+immediate+blood+pressure+
reduc8on+to+prevent+or+limit+target+organ+damage.+

•  Urgencies+benefit+from+reducing+blood+pressure+
within+a+few+hours.+

•  Elevated+blood+pressure+alone+rarely+requires+
emergency+therapy.+

•  FastMac8ng+drugs+are+available.+



Hypertensive+Emergencies+
•   Hypertensive+encephalopathy+
•  +Hypertensive+leq+ventricular+failure+
•  +Hypertension+with+myocardial+infarc8on+
•  +Hypertension+with+unstable+angina+
•  +Hypertension+and+dissec8on+of+the+aorta+
•  +Severe+hypertension+associated+with+subarachnoid+

haemorrhage+or+cerebrovascular+accident+
•  +Crisis+associated+with+phaeochromocytoma+
•  +Use+of+recrea8onal+drugs+such+as+amphetamines,+LSD,+cocaine+

or+ecstasy+
•  +Hypertension+periopera8vely+
•  +Severe+preMeclampsia+or+eclampsia+



Drugs+Available+for+
Hypertensive+Emergencies+

•  Vasodilators%iv%
•  Nitroprusside+
•  Nicardipine+
•  Fenoldopam+

•  Nitroglycerin+
•  Enalaprilat+
•  Hydralazine+

•  Adrenergic%Inhibitors+
•  Labetalol+
•  Esmolol+

•  Phentolamine+

•  i%ACE%
•  Captopril+sl+



KEY+QUESTIONS+
1.  Is+my+pa8ent+hypertensive+?+
2.  When+do+I+start+pharmacotherapy+?+
3.  Hospital+or+ambulatory+treatment+?+
4.   Which%drug%?%
5.  What+may+influence+a+drug+choice+?+
6.  How+to+improve+pa8ent�s+compliance+?+



Therapy - goals 

Reduce CV morbidity and 
mortality 

 
 

BP reduction < 140/90 mm  Hg 



Lifestyle+changes+
•  Lose+weight+if+overweight.+
•  Limit+alcohol+intake+to+no+more+than+

30+ml+ethanol+(720+ml+beer,+300+ml++
wine)+per+day+or+15+ml+ethanol+per+
day+for+women.+

•  Increase+aerobic+physical+ac8vity+(30+
to+45+minutes+most+days+of+the+week) 

•  Reduce+sodium+intake+to+no+more+
than+100+mmol+per+day+(2.4+g+sodium+
or+6+g+sodium+chloride).+

•  Maintain+adequate+intake+of+dietary+
potassium+(approximately+90+mmol+
per+day).+

•  Maintain+adequate+intake+of+dietary+
calcium+and+magnesium+for+general+
health.+

•  Stop+smoking+and+reduce+intake+of+
dietary+saturated+fat+and+cholesterol+
for+overall+cardiovascular+health.+



4.+Which+drug+?+
+



Drug+Therapy+M+Principles+

•  A%low%dose%of%ini=al%drug%should%be%used,%slowly%
=tra=ng%upward.%

•  Op=mal%formula=on%should%provide%24Ihour%
efficacy%with%onceIdaily%dose%with%at%least%50%%of%
peak%effect%remaining%at%end%of%24%hours.%

•  Combina=on%therapies%may%provide%addi=onal%
efficacy%with%fewer%adverse%effects.%



combinations most widely used are indicated in the scheme
shown in Figure 4.

5.2.2.3 Fixed-dose or single-pill combinations
As in previous guidelines, the 2013 ESH/ESC Guidelines favour the
use of combinations of two antihypertensive drugs at fixed doses in
a single tablet, because reducing the number of pills to be taken
daily improves adherence, which is unfortunately low in hyperten-
sion, and increases the rate of BP control.465,466 This approach is
now facilitated by the availability of different fixed-dose combina-
tions of the same two drugs, which minimizes one of its inconve-
niences, namely the inability to increase the dose of one drug
independently of the other. This holds also for fixed-dose combina-
tions of three drugs (usually a blocker of the RAS, a calcium antag-
onist and a diuretic), which are increasingly becoming available.
Availability extends to the so-called polypill (i.e. a fixed-dose com-
bination of several antihypertensive drugs with a statin and a
low-dose aspirin), with the rationale that hypertensive patients
often present with dyslipidaemia and not infrequently have a high
CV risk.12,13 One study has shown that, when combined into the
polypill, different agents maintain all or most their expected
effects.467 The treatment simplification associated with this ap-
proach may only be considered, however, if the need for each poly-
pill component has been previously established.141

5.2.3 Summary of recommendations on treatment
strategies and choice of drugs

Treatment strategies and choice of drugs

Recommendations Class a Level b Ref. C

Diuretics (thiazides,
chlorthalidone and
indapamide), beta-blockers,
calcium antagonists, ACE
inhibitors, and angiotensin
receptor blockers are all
suitable and recommended
for the initiation and
maintenance of
antihypertensive treatment, 
either as monotherapy or in
some combinations with
each other. 

Some agents should be
considered as the
preferential choice in
specific conditions
because used in trials
in those conditions or because
of greater effectiveness in
specific types of OD.

I A 284, 332

IIa C -

Initiation of antihypertensive
therapy with a two-drug
combination may be
considered in patients with
markedly high baseline BP or
at high CV risk. 

IIb C -

Thiazide diuretics

ACE inhibitors

Beta-blockers Angiotensin-receptor
blockers

Other
Antihypertensives

Calcium
antagonists

ACE = angiotensin-converting enzyme.

Figure 4 Possible combinations of classes of antihypertensive drugs. Green continuous lines: preferred combinations; green dashed line: useful
combination (with some limitations); black dashed lines: possible but less well-tested combinations; red continuous line: not recommended com-
bination. Although verapamil and diltiazem are sometimes used with a beta-blocker to improve ventricular rate control in permanent atrial fibril-
lation, only dihydropyridine calcium antagonists should normally be combined with beta-blockers.
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agent. The disadvantage of initiating with drug combinations is that
one of the drugs may be ineffective.

On the whole the suggestion, given in the 2007 ESH/ESC Guide-
lines,2 of considering initiation with a drug combination in patients
at high risk or with markedly high baseline BP can be reconfirmed.

When initiating with monotherapy or with a two-drug combination,
doses can be stepped up if necessary to achieve the BP target; if the
target is not achieved bya two-drug combination at full doses, switching
to another two-drug combination can be considered or a third drug
added. However, in patients with resistant hypertension, adding drugs
to drugs should be done with attention to results and any compound
overtly ineffective or minimally effective should be replaced, rather
thanretained in anautomatic step-upmultiple-drugapproach (Figure3).

5.2.2.2 Preferred drug combinations
Only indirect data are available from randomized trials giving informa-
tion on drug combinations effective in reducing CV outcomes. Among
the large number of RCTs of antihypertensive therapy, only three sys-
tematically used a given two-drug combination in at least one arm: the
ADVANCE trial compared an ACE inhibitor and diuretic combination
with placebo (but on top of continued background therapy),276 FEVER
compared a calcium antagonist and diuretic combination with diuretic
alone (plus placebo)269 and ACCOMPLISH compared the same ACE
inhibitor in combination with either a diuretic or a calcium antagon-
ist.414 In all other trials, treatment was initiated by monotherapy in
either arm and another drug (and sometimes more than one drug)
was added in some patients. In some trials, the second drug was
chosen by the investigator among those not used in the other treat-
ment arms, as in Antihypertensive and Lipid-Lowering Treatment to
Prevent Heart ATtack (ALLHAT).448

With this important reservation, Table 16 shows that, with the
exception of an angiotensin receptor blocker and a calcium antagonist
(never systematically used in an outcome trial), all combinations
were used in at least one active arm of placebo-controlled trials
in which the active arm was associated with significant
benefit.269,276,287,296,449–454 In trials comparing different regimens, all
combinations have been used in a larger or smaller proportion of
patients, without major differences in benefits.186,445,448,455,456,458–461

The only exceptions are two trials in which a large proportion of the
patients received either an angiotensin receptor blocker–diuretic com-
bination or a calcium antagonist–ACE inhibitor combination,423,457

both of which were superior to a beta-blocker–diuretic combination
in reducing CV events. Admittedly, a beta-blocker–diuretic combin-
ation was as effective as other combinations in several other
trials,448,455,460,461 and more effective than placebo in three
trials.449,453,454 However, the beta-blocker–diuretic combination
appears to elicit more cases of new-onset diabetes in susceptible indivi-
duals, compared with other combinations.462

The only trial directly comparing two combinations in all patients
(ACCOMPLISH)414 found significant superiority of an ACE
inhibitor–calcium antagonist combination over the ACE inhibitor–
diuretic combination despite there being no BP difference between
the two arms. These unexpected results deserve to be repeated,
because trials comparing a calcium antagonist-based therapy with a
diuretic-based therapy have never shown superiority of the
calcium antagonist. Nonetheless, the possibility that ACCOMPLISH
results may be due to a more effective reduction of central BP by the
association of an RAS blocker with a calcium antagonist deserves to
be investigated.398,399,464

Choose between

Single agent

Switch
to different agent

Previous agent
at full dose

Previous combination
at full dose

Add a third drug

Full dose
monotherapy

Two drug
combination
at full doses

Switch
to different two–drug

combination

Three drug
combination
at full doses

Two–drug combination

Mild BP elevation
Low/moderate CV risk

Marked BP elevation
High/very high CV risk

BP = blood pressure; CV = cardiovascular.

Figure 3 Monotherapy vs. drug combination strategies to achieve target BP. Moving from a less intensive to a more intensive therapeutic strategy
should be done whenever BP target is not achieved.
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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 ! blood pressure; CHD ! coronary heart disease; CV ! cardiovascular;
HbA1c ! glycated haemoglobin.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendation(s).
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Table 15 Drugs to be preferred in specific conditions

Condition Drug

Asymptomatic organ damage

LVH ACE inhibitor, calcium antagonist, ARB

Asymptomatic atherosclerosis Calcium antagonist, ACE inhibitor

Microalbuminuria ACE inhibitor, ARB

Renal dysfunction ACE inhibitor, ARB

Clinical CV event

Previous stroke Any agent effectively lowering BP

Previous myocardial infarction BB, ACE inhibitor, ARB

Angina pectoris BB, calcium antagonist

Heart failure Diuretic, BB, ACE inhibitor, ARB, mineralocorticoid receptor antagonists

Aortic aneurysm

Atrial fibrillation, prevention

BB

Consider ARB, ACE inhibitor, BB or mineralocorticoid receptor antagonist

Atrial fibrillation, ventricular rate control BB, non-dihydropyridine calcium antagonist

ESRD/proteinuria ACE inhibitor, ARB

Peripheral artery disease ACE inhibitor, calcium antagonist

Other

ISH (elderly) Diuretic, calcium antagonist

Metabolic syndrome ACE inhibitor, ARB, calcium antagonist

Diabetes mellitus ACE inhibitor, ARB

Pregnancy Methyldopa, BB, calcium antagonist

Blacks Diuretic, calcium antagonist

ACE ! angiotensin-converting enzyme; ARB ! angiotensin receptor blocker; BB ! beta-blocker; BP ! blood pressure; CV ! cardiovascular; ESRD ! end-stage renal disease;
ISH ! isolated systolic hypertension; LVH ! left ventricular hypertrophy.

Table 14 Compelling and possible contra-indications to the use of antihypertensive drugs

Drug Compelling Possible

Diuretics (thiazides) Gout Metabolic syndrome
Glucose intolerance
Pregnancy
Hypercalcaemia
Hypokalaemia

Beta-blockers Asthma
A–V block (grade 2 or 3)

Metabolic syndrome
Glucose intolerance
Athletes and physically active patients
Chronic obstructive pulmonary disease (except 
for vasodilator beta-blockers)

Calcium antagonists (dihydropyridines) Tachyarrhythmia
Heart failure

Calcium antagonists 
(verapamil, diltiazem)

A–V block (grade 2 or 3, trifascicular block)
Severe LV dysfunction
Heart failure

ACE inhibitors Pregnancy
Angioneurotic oedema
Hyperkalaemia
Bilateral renal artery stenosis

Women with child bearing potential

Angiotensin receptor blockers Pregnancy
Hyperkalaemia
Bilateral renal artery stenosis

Women with child bearing potential

Mineralocorticoid receptor antagonists Acute or severe renal failure (eGFR <30 mL/min)
Hyperkalaemia

A-V ! atrio-ventricular; eGFR ! estimated glomerular filtration rate; LV ! left ventricular.
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Table 15 Drugs to be preferred in specific conditions

Condition Drug

Asymptomatic organ damage

LVH ACE inhibitor, calcium antagonist, ARB

Asymptomatic atherosclerosis Calcium antagonist, ACE inhibitor

Microalbuminuria ACE inhibitor, ARB

Renal dysfunction ACE inhibitor, ARB

Clinical CV event

Previous stroke Any agent effectively lowering BP

Previous myocardial infarction BB, ACE inhibitor, ARB

Angina pectoris BB, calcium antagonist

Heart failure Diuretic, BB, ACE inhibitor, ARB, mineralocorticoid receptor antagonists

Aortic aneurysm

Atrial fibrillation, prevention

BB

Consider ARB, ACE inhibitor, BB or mineralocorticoid receptor antagonist

Atrial fibrillation, ventricular rate control BB, non-dihydropyridine calcium antagonist

ESRD/proteinuria ACE inhibitor, ARB

Peripheral artery disease ACE inhibitor, calcium antagonist

Other

ISH (elderly) Diuretic, calcium antagonist

Metabolic syndrome ACE inhibitor, ARB, calcium antagonist

Diabetes mellitus ACE inhibitor, ARB

Pregnancy Methyldopa, BB, calcium antagonist

Blacks Diuretic, calcium antagonist

ACE ! angiotensin-converting enzyme; ARB ! angiotensin receptor blocker; BB ! beta-blocker; BP ! blood pressure; CV ! cardiovascular; ESRD ! end-stage renal disease;
ISH ! isolated systolic hypertension; LVH ! left ventricular hypertrophy.

Table 14 Compelling and possible contra-indications to the use of antihypertensive drugs

Drug Compelling Possible

Diuretics (thiazides) Gout Metabolic syndrome
Glucose intolerance
Pregnancy
Hypercalcaemia
Hypokalaemia

Beta-blockers Asthma
A–V block (grade 2 or 3)

Metabolic syndrome
Glucose intolerance
Athletes and physically active patients
Chronic obstructive pulmonary disease (except 
for vasodilator beta-blockers)

Calcium antagonists (dihydropyridines) Tachyarrhythmia
Heart failure

Calcium antagonists 
(verapamil, diltiazem)

A–V block (grade 2 or 3, trifascicular block)
Severe LV dysfunction
Heart failure

ACE inhibitors Pregnancy
Angioneurotic oedema
Hyperkalaemia
Bilateral renal artery stenosis

Women with child bearing potential

Angiotensin receptor blockers Pregnancy
Hyperkalaemia
Bilateral renal artery stenosis

Women with child bearing potential

Mineralocorticoid receptor antagonists Acute or severe renal failure (eGFR <30 mL/min)
Hyperkalaemia

A-V ! atrio-ventricular; eGFR ! estimated glomerular filtration rate; LV ! left ventricular.
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