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“The greatest danger to a man with high blood pressure lies in its 

 discovery, because then some fool is certain to try and reduce it

 
!!!”.

Hay, BMJ 1931;2:43‐47



Eπιδημιολογία

•

 
ΗΑΥείναισυχνή

•

 
Ησυχνότηταεπηρεάζεταιαπό

 ηλικίακαιτρόποζωής

•

 
25% ενηλίκων

•

 
50% ενηλίκων >60 ετών



Νόσοικαιπαθολογικές
 καταστάσεις

 αποδιδόμενεςστην
 Υπέρταση
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Υπέρτασηκαι
 καρδιαγγειακόςκίνδυνος

• Ισχυρόςκαιανεξάρτητος

 παράγονταςκινδύνουγιαΣΝ, 
 ΚΑ, ΑΕΕ, περιφερική

 αρτηριοπάθεια,
 

νεφρική

 ανεπάρκεια, διαταραχή

 νοητικώνλειτουργιών, 
 πρόωροθάνατο

• Ησυσχέτισημετονκίνδυνο

 είναισυνεχήςκαιβαθμιαία

•

 
Αύξηση 2 mmHg ΣΑΠοδηγείσε

 αυξημένηθνητότητα:
– 7% απόκαρδιοπάθεια
– 10% απόΑΕΕ



Lowering BP and CV mortality

Greater differences in SBP reduction = greater reductions in CV mortality

Staessen

 

JA et al. Hypertension Research.

 

2005;28:385‐407.
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Συνύπαρξηνόσωνσε
 ΥπερτασικούςΑσθενείς

• Ισχαιμικήκαρδιοπάθεια (IHD)

 20‐30%

 • Συμφορητικήκαρδ. ανεπάρκεια

 (CHF)     

 
10‐20%

 • Δυσλιπιδαιμία

 
25‐

 35%

 • Σ. Διαβήτης

 
10‐15%

• Αρρυθμίες

 
10‐

 15%

 • ΥπερτροφίατηςΑρ. Κοιλίας

 10‐40%

 • Νεφρικήβλάβη

 
3 ‐

 
5%

• Άσθμα

 
5 ‐10%

• Περιφερικήαρτηριοπάθεια

• Ισχαιμικήκαρδιοπάθεια (IHD)

 20‐30%

• Συμφορητικήκαρδ. ανεπάρκεια

 (CHF)     

 
10‐20%

• Δυσλιπιδαιμία

 
25‐

 35%

• Σ. Διαβήτης

 
10‐15%

• Αρρυθμίες

 
10‐

 15%

• ΥπερτροφίατηςΑρ. Κοιλίας

 10‐40%

• Νεφρικήβλάβη

 
3 ‐

 
5%

• Άσθμα

 
5 ‐10%

• ΠεριφερικήαρτηριοπάθειαAm J Med 1996; 101: 50S - 55S



Definitions and Classification 
of BP  Levels (mmHg)

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



Stratification of CV risk in four categories
Blood pressure (mmHg)

Other risk 
factors, TOD 
or disease

Normal
SBP 120-129 
or DBP 80-

 
84

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 risk 
factors

Average 
risk

Average 
risk

Low 
added risk

Moderate 
added risk

High added 
risk

1-2 risk 
factors

Low 
added risk

Low 
added risk

Moderate 
added risk

Moderate 
added risk

Very high 
added risk

3 or more risk 
factors,

 
TOD,          
DM or MS

Moderate 
added risk

High added 
risk

High added 
risk

High added 
risk

Very high 
added risk

Established  
CV or renal 
disease

Very high 
added risk

Very high 
added risk

Very high 
added risk

Very high 
added risk

Very high 
added risk









High/Very High Risk Subjects

• SBP ≥
 

180 mmHg and/or DBP ≥
 

110 mmHg
• High SBP > 160 mmHg with low DBP (< 70 mmHg) 
• ≥

 
3 cardiovascular risk factors 

• Diabetes mellitus or Metabolic syndrome 
• Target Organ Damage 
• Established  CV or renal disease



High/Very High Risk Subjects

• subclinical
 

organ damage:

– Heart: LVH, EKG (particularly with strain) or Echo 
(particularly concentric)

– CNS: Carotid artery wall thickening or plaque (U/S)

– Vessels: Increased arterial stiffness

– Kidneys: Slight increase in serum creatinine
– Kidneys: Reduced estimated GFR or creat. clearance
– Kidneys: Microalbuminuria

 
or proteinuria



High/Very High Risk Subjects

• Established CV disease
•

 
Heart 

•
 

Cerebrovascular
•

 
Renal 

•
 

Peripheral artery 
•

 
Ophthalmic disease



Μετρούμεσωστάτην
 αρτηριακήπίεση ?



ΙΔΑΝΙΚΗΜΕΤΡΗΣΗ
 ΑΠ

• ΠΕΡΙΒΑΛΛΟΝ‐
 ΚΑΤΑΣΤΑΣΕΙΣ

1. Καφείνη (1h) ,  Κάπνισμα
 (30min)

2. Αδρενεργικοί
 παράγοντες

 
(Ρινικά

 αποσυμφορητικά,
 οφθαλμικάδιασταλτικά

 κόρης)



ΙΔΑΝΙΚΗ
 
ΜΕΤΡΗΣΗ

 ΑΠ
• ΘΕΣΗ

1. ΚΑΘΙΣΤΗ: Στήριξη
 

κορμού, στήριξη
 

βραχίοναστοεπίπεδο
 

τηςκαρδιάς

2. ΟΡΘΙΑ: (2‐3 min)

Ηλικιωμένοι , ΣΔ, 
 

Φάρμακα



ΙΔΑΝΙΚΗ
 ΜΕΤΡΗΣΗ

 
ΑΠ

ΤΡΟΠΟΣ

1. Φούσκωμα
 περιχειρίδαςγρήγορα

 20‐30 mmHg >SBP (εξαφάνιση
 σφυγμούκερκιδικής

 αρτηρίας)

2. Ξεφούσκωμα
 

3mmHg/sec.

3. Ηχοι KOROTKOFF ασθενείς : 
 Σήκωμαβραχίονα, 



ΙΔΑΝΙΚΗΜΕΤΡΗΣΗ
 ΑΠ

ΕΞΟΠΛΙΣΜΟΣ

• ΜΕΓΕΘΟΣ
 ΠΕΡΙΧΕΙΡΙΔΟΣ : 2/3 

 μήκουςβραχίονα, εάν όχι
 πάνωαπότηνβραχιόνια
 αρτηρία, μικρή

 περιχειρίδα
 

>> BP

• MANOMETΡO : Ρύθμισηανά 6 
 μήνεςσεσύγκρισημε

 υδραργυρικό



ΙΔΑΝΙΚΗΜΕΤΡΗΣΗ
 ΑΠ

ΤΕΧΝΙΚΗ
 

ΑΡΙΘΜΟΣ
 ΜΕΤΡΗΣΕΩΝ

• 2 μετρήσειςαπέχουσες
 μερικάmin 

• ΔιαφοράΑΠ > 5 mmHg ‐
 επιπρόσθετεςμετρήσεις

 μέχριπουδυοναείναι
 παραπλήσιες

• Γιαδιάγνωση: 3 
 εκτιμήσειςμε

 εβδομαδιαίοδιάστημα



Home BP measurements

• Self-measurement of BP at home should be 
encouraged

 
in order to: 

provide information on effect of treatment, therapeutic 
coverage throughout the dose-to-dose time interval
improve patient’s adherence to treatment regimens

• On the contrary, Self-measurement of BP 
should be discouraged

 
when:

it causes anxiety to the patient
it induces self-modification of the treatment regimen



Ambulatory BP measurements

• Indications:
Marked variability of office BP
Marked discrepancy between office and home BP 
values
treament resistance 
possible hypotensive episodes are suspected 
(elderly and DM)
when pre-eclampsia is suspected



BP thresholds (mmHg) for definition of 
Hypertension with different types of measurement

SBP DBP

Office or clinic 140 90

Home 130-135 85

24-hour 125-130 80

Day 130-135 85

Night 120 70



Particular conditions

Isolated office hypertension (White coat hypertension)

• Office BP persistently ≥

 

140/90 mmHg
• Normal daytime ambulatory or home BP < 130-135/85

Due to stress and SNS stimulation. CV risk

 

is less than by raised office and 
ambulatory or home BP but may be slightly greater than by normotension

Isolated ambulatory hypertension (Masked hypertension)

• Office BP persistently normal (< 140/90 mmHg)
• Elevated ambulatory (≥

 

125-130/80 mmHg) or home BP (≥

 

130-

 
135/85 mmHg)

CV risk is close to that of hypertension. 
Due to «normal»

 

variation

 

of circadian rhythm, autonomic nervous system 
dysfunction, physical or psychological stress, night consumption

 

of alcohol, 
smoking and sleep apnea. 



Θεραπεία
 Αρτηριακής

 Υπέρτασης



Απαιτήσεις

 ΑντιυπερτασικήςΘεραπείας

• ΑποτελεσματικήμείωσηΑΠ

• 24‐ωρηδράση

• Ελάχιστεςπαρενέργειες

• Ουδέτερημεταβολικά

• Οργανοπροστασία

• Μείωσηθνητότητας Σπειραματοσκλήρ

 
υνση

Πρωτεινουρία

ΑΕ

 
Ε

Ελαστικότητα,Ενδο

 
τικότηταΕνδοθήλιο, 
ΑθηρωμάτωσηΠαχος έσω-μέσου

 
χιτώνα

Υπερτρο

 
φίαΣτεφανιαία νόσος

Καρδιακή ανεπάρκ

Καρδι

 
ά

Νεφροί

Αγγεί

 
α

Εγκέφαλος



Goals of treatment

• Primary goal: maximum
 

reduction in the long-term 
total risk of CV disease

• This requires not only the treatment of raised BP 
per se, but also of all associated reversible CV 
risk factors



Goals of treatment

• <140/90 mmHg 



Treatment of hypertension

1.
 
Non pharmacological

2.
 

Pharmacological 



Lifestyle changes

smoking cessation
weight reduction (and stabilization)
physical exercise
reduction of salt intake 
reduction of excessive alcohol intake
increase in fruit and vegetable intake and decrease in 
saturated and total fat intake (Mediterranean diet)



Lifestyle changes

Eur

 

Heart J 2013



Initiation of antihypertensive treatment
Other risk 
factors, Target 
Organ Damage or 
disease

Normal
SBP 120-129 or   
DBP 80-84

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 risk 
factors No BP intervention No BP intervention

Lifestyle changes 
for several months 
then drug treatment 
if BP uncontrolled

Lifestyle changes 
for several weeks 
then drug treatment 
if BP uncontrolled

Lifestyle 
changes + 
immediate drug 
treatment

1-2 risk 
factors Lifestyle changes Lifestyle changes

Lifestyle changes 
for several weeks 
then drug treatment 
if BP uncontrolled

Lifestyle changes 
for several weeks 
then drug treatment 
if BP uncontrolled

Lifestyle 
changes + 
immediate drug 
treatment

>3 risk 
factors, MS

 
or TOD Lifestyle changes

Lifestyle changes 
and consider drug 
treatment Lifestyle changes + 

drug treatment
Lifestyle changes + 
drug treatment

Lifestyle 
changes + 
immediate drug 
treatment

Diabetes Lifestyle changes Lifestyle changes + 
drug treatment

Established 
CV or

 

renal 
disease

Lifestyle changes + 
immediate drug 
treatment

Lifestyle changes + 
immediate drug 
treatment

Lifestyle changes + 
immediate drug 
treatment

Lifestyle changes + 
immediate drug 
treatment

Lifestyle 
changes + 
immediate drug 
treatment



Initiation of antihypertensive treatment
Other risk 
factors, Target 
Organ Damage or 
disease

Normal
SBP 120-129 or   
DBP 80-84

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 risk 
factors No BP intervention No BP intervention

Lifestyle changes 
for several months 
then drug treatment 
if BP uncontrolled

Lifestyle changes 
for several weeks 
then drug treatment 
if BP uncontrolled

Lifestyle 
changes + 
immediate drug 
treatment

1-2 risk 
factors Lifestyle changes Lifestyle changes

Lifestyle changes 
for several weeks 
then drug treatment 
if BP uncontrolled

Lifestyle changes 
for several weeks 
then drug treatment 
if BP uncontrolled

Lifestyle 
changes + 
immediate drug 
treatment

>3 risk 
factors, MS

 
or TOD Lifestyle changes

Lifestyle changes 
and consider drug 
treatment Lifestyle changes + 

drug treatment
Lifestyle changes + 
drug treatment

Lifestyle 
changes + 
immediate drug 
treatment

Diabetes Lifestyle changes Lifestyle changes + 
drug treatment

Established 
CV or

 

renal 
disease

Lifestyle changes + 
immediate drug 
treatment

Lifestyle changes + 
immediate drug 
treatment

Lifestyle changes + 
immediate drug 
treatment

Lifestyle changes + 
immediate drug 
treatment

Lifestyle 
changes + 
immediate drug 
treatment



Initiation of antihypertensive treatment
Other risk 
factors, Target 
Organ Damage or 
disease

Normal
SBP 120-129 or   
DBP 80-84

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 risk 
factors No BP intervention No BP intervention

Lifestyle changes 
for several months 
then drug treatment 
if BP uncontrolled

Lifestyle changes 
for several weeks 
then drug treatment 
if BP uncontrolled

Lifestyle 
changes + 
immediate drug 
treatment

1-2 risk 
factors Lifestyle changes Lifestyle changes

Lifestyle changes 
for several weeks 
then drug treatment 
if BP uncontrolled

Lifestyle changes 
for several weeks 
then drug treatment 
if BP uncontrolled

Lifestyle 
changes + 
immediate drug 
treatment

>3 risk 
factors, MS

 
or TOD Lifestyle changes

Lifestyle changes 
and consider drug 
treatment Lifestyle changes + 

drug treatment
Lifestyle changes + 
drug treatment

Lifestyle 
changes + 
immediate drug 
treatment

Diabetes Lifestyle changes Lifestyle changes + 
drug treatment

Established 
CV or

 

renal 
disease

Lifestyle changes + 
immediate drug 
treatment

Lifestyle changes + 
immediate drug 
treatment

Lifestyle changes + 
immediate drug 
treatment

Lifestyle changes + 
immediate drug 
treatment

Lifestyle 
changes + 
immediate drug 
treatment



Drug therapy

Eur

 

Heart J 2013



Step 4

Summary of 
antihypertensive 
drug treatment

Aged over 55 years or 

 
black person of African 

 
or Caribbean family 

 
origin of any age 

Aged under

 
55 years

CA

A + C

A + C + D

Resistant hypertension

A + C + D + low‐dose spironolactone, 

 
higher‐dose diuretic, or alpha‐

 

or 

 
beta‐blocker

Consider seeking expert advice

Step 1

Step 2

Step 3

Key
A – ACE inhibitor or low-cost 
angiotensin II receptor 
blocker (ARB)1

C – Calcium-channel blocker 
(CCB) 
D – Thiazide-like diuretic



Basic algorithm 
 (NICE Guidelines 2011)

Step 1

•<55 years, ACEi
 

(or ARB)

•>55 years, CCB (or thiazide, if CCD not tolerated or HF)
Step 2

•ACEi
 

(or ARB) + CCB (or thiazide)

Step 3

•ACEi
 

(or ARB) + CCB + thiazide

*Evaluation every 3‐4 weeks



Basic algorithm 
 (NICE Guidelines 2011)

Step 4 (Resistant):

•Low‐dose spironolactone
 

(25 mg) if K<4.5 mmol/L 

•Higher dose thiazide‐like diuretic if K>4.5 mmol/L.

•β blocker

•α blocker 

*Evaluation every 3‐4 weeks



JNC 7 Treatment Guidelines

• Consider initiating therapy with two drugs in patients whose BP 

 is >20/10mmHg

 
above goal (Stage 2 and Stage 1 patients at high 

 risk)

• More than 2/3 of patients will require two or more agents

Chobanian

 

et al., JAMA 2003; 289:2560–72, 



Target BP (mm Hg)
Number of antihypertensive agents

1Trial 2 3 4

AASK MAP <92

UKPDS DBP <85

ABCD DBP <75

MDRD MAP <92

HOT DBP <80

IDNT SBP <135/DBP <85

ALLHAT SBP <140/DBP <90

Multiple Agents to Achieve Target BP

Bakris

 

GL et al. Am J Kidney Dis.

 

2000;36:646‐661.
Lewis EJ et al. N Engl

 

J Med.

 

2001;345:851‐860.
Cushman WC et al. J Clin

 

Hypertens. 2002;4:393‐405.



Combination therapy

If BP>20 mmHg above target

1.ACEi
 

(or ARB) + CCB (or thiazide)

2.ACEi
 

(or ARB) + CCB + thiazide

3.+ spironolactone
 

or β blocker

•*Evaluation every 3‐4 weeks

Sarafidis

 

& Bakris, J Am Coll

 

Cardiol

 

2008 



Combination therapy



Combinations Tested or Widely Used in Outcome 
 (CV‐renal events) Trials

PROGRESS
ADVANCE
HYVET

LIFE
SCOPE
RENAAL

Syst‐Eur
Syst‐China
INVEST
ASCOT
HOT

ACCOMPLISH

FEVER
ELSA
VALUE

HOT (2nd

 

used)

RENAAL 

 
(with D as well)



Potential 2‐Drug Strategies



CCB + ACE Inhibitor: Multiple Benefits 



Effect of CCB/ACE Inhibitor Combination Therapy on Capillary Pressure



Fixed‐dose (or Single Tablet) Combinations

• Guidelines have long favoured the use of two‐drug 

 combinations in a single tablet (improvement in compliance 

 which is low in hypertension)

• Single tablet combination can be the first treatment step 

 when high CV risk makes early BP control desirable



Drug choice in certain conditions



Main contraindications



BP therapy in the elderly



Resistant hypertension

• failure to achieve goal BP* when a patient adheres to 
 adequate doses of 3 antihypertensive drugs including 
 a diuretic

* <140/90 mmHg or 130/80 mmHg in DM or CKD 

Chobanian, Bakris, Black, et al. Hypertension 2003



Resistant hypertension

• failure to achieve goal BP* when a patient adheres to 
 adequate doses of 3 antihypertensive drugs including 
 a diuretic

≠Uncontrolled hypertension
• failure to achieve goal BP while on treatment

* <140/90 mmHg or 130/80 mmHg in DM or CKD 

Chobanian, Bakris, Black, et al. Hypertension 2003



Data on 13375 pts with hypertension 
 between 1988‐2008

Egan et al, Circulation 2011

Untreated 36%

Treated & controlled 33%

Treated & uncontrolled
• 1‐2 drugs
• 3 or more drugs (Resistant)

31%
• 24%
• 7%



Causes of resistant hypertension



Secondary hypertension

• Renal: reno‐parechymal, reno‐vascular

• Endocrine: aldosteronism, phoecromocytoma
 Cushing hyperthyroidism

• Sleep apnea
• Aortic coarctation
• Intracranial tumors

• Check for secondary HT in young!



Novel approaches to
 hypertension treatment

1.
 

New drugs
– targeting traditional pathways (e.g. RAAS)
– targeting less‐well studied pathways (e.g. 

 endothelin)
– fixed combinations 

2.
 

Gene and vaccine therapies
3.

 
Device‐based therapies: 
– renal sympathetic denervation
– baroreflex

 
activation 

Unger et al. Eur

 

Heart J 2011



The RAAS

… once upon a time



The RAAS … today

Unger et al. Eur

 

Heart J 2011



Unger et al. Eur

 

Heart J 2011

New drugs: RAAS I

• Renin

 
inhibitors 

 (aliskiren)

• Prorenin

 
receptor 

 antagonists 

 (controversial 

 data)

• Vasopeptidase

 inhibitors 

 (AT1R/NEP 

 antagonists)



Unger et al. Eur

 

Heart J 2011

New drugs: RAAS II

• Aldosterone

 receptor 

 antagonists (CCB 

 with dual action)

• Aldosterone

 synthase

 
inhibitors 



Unger et al. Eur

 

Heart J 2011

Vaccines & gene therapy

• Vaccines 
– against Angiotensin

 
I & II

• Gene therapy
– Gene transfer (AT2

 

R, ACE2 etc)

– Antisense
 

cDNA
 

(AT1
 

R, ACE etc)



Device‐based therapies

– Renal sympathetic denervation

– Baroreflex
 

activation 



Renal sympathetic ablation







Rheos
 

system



Actions of renal sympathetic
 afferent and efferent nerves
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