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<90and≥140Isolated Systolic 
Hypertension

≥110and/or≥180Grade 3 Hypertension

100-109and/or160-179Grade 2 Hypertension

90-99and/or140-159Grade 1
 

Hypertension

85-89and/or130-139High Normal

80-84and/or120-129Normal

<80and<120Optimal

DiastolicSystolicCategory
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

 
2002



 
1/3 από το σύνολο των θανάτων

 
CVD



 
17.000.000
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2002



 
1/3 από το σύνολο των θανάτων

 
CVD



 
17.000.000



 
2020 



 
Καρδιαγγειακά

 
νοσήματα

 
1η

 
αιτία

 
θανάτου



 
↑

 
20.000.000 ασθενών





ΣΑΠ/ΔΑΣΠ

Κίνδυνος
 

καρδιαγγειακής
 

θνητότητας



CV Complications of Untreated
Hypertension (N=500)
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MI, myocardial infarction; CHF, chronic heart failure.
Perera

 

GA J. Chron Dis. 1955;1:33-42.
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BP and Risk of CHD Mortality

CHD, coronary heart disease.
Multiple Risk Factor Intervention Trial (MRFIT); n=347,978 men without previous myocardial infarction.
Neaton

 

JD et al. In: Hypertension: Pathophysiology, Diagnosis, and Management. 1995:127-144.
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CAD Risk Is Incremental

(Adapted from Neaton

 

et al.)

Neaton

 

JD et al, Arch Intern Med, 1992.
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Verdecchia, P. et al. Circulation 1998;97:48-54

Event-free survival in the two groups with (thick line) and without (thin line) echocardiographic

 

LVH at 
the baseline visit
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Verdecchia, P. et al. Circulation 1998;97:48-54

Event rate in subset with echocardiographic

 

LVH at baseline visit



Relative risk of non-
 

invasive parameters concerning cardiac mortality and 
sudden cardiac death (univariate

 
analysis). 

Relative risk of non-
 

invasive parameters concerning cardiac mortality and 
sudden cardiac death (univariate

 
analysis). 

GalinierGalinier M et al. M et al. EurEur Heart J 1997;18:1484Heart J 1997;18:1484

MortalityMortality Sudden cardiac deathSudden cardiac death
ParameterParameter PP RRRR PP RRRR

Age > 65 yearsAge > 65 years 0.0010.001 5.315.31 0.0020.002 12.112.1

LownLown
 

IvbIvb 0.00240.0024 4.374.37 0.00040.0004 17.117.1

QTdQTd> 80 ms> 80 ms 0.00020.0002 5.875.87 0.010.01 4.84.8

LVEF < 65%LVEF < 65% 0.430.43 1.821.82 0.320.32 1.71.7

VLPVLP 0.530.53 1.521.52 0.970.97 1.041.04

LVH (echo)LVH (echo) 0.0020.002 4.974.97 0.340.34 1.931.93

VLP: Ventricular Late Potentials; VLP: Ventricular Late Potentials; QTdQTd: QT: QT--dispersiondispersion



LVH, left ventricular hypertrophy; MI, myocardial infarction; CHF, chronic heart failure.
Vasan RS and Levy D.

 

Arch Intern Med. 1996;156:1789-1796.

Progression From Hypertension
 to Heart Failure
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Prevalence of Systolic and Diastolic 
Dysfunction by Age

Redfield MM et al. JAMA. 2003;289:194-202.
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Cumulative
Incidence

 
(%)

Cumulative
Incidence

 
(%)

Cumulative Incidence of Heart Failure 
by Baseline Hypertension Status
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Levy D et al.

 

JAMA. 1996;275:1557-1562.
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Population-attributable risk defined as: 
(100 x prevalence x [hazard ratio –

 

1])/(prevalence x [hazard ratio –

 

1] + 1)

Population-Attributable Risks 
for Development of CHF

CHF, chronic heart failure; AP, angina pectoris; DM, diabetes meCHF, chronic heart failure; AP, angina pectoris; DM, diabetes mellitus; LVH, left ventricular hypertrophy;llitus; LVH, left ventricular hypertrophy;

 
VHD, valvular heart disease; HTN, hypertension; VHD, valvular heart disease; HTN, hypertension; MI, myocardial infarction.MI, myocardial infarction.
Levy D et al. JAMA. 1996;275:1557-1562..

AP
 5%DM

 6%
LVH

 4%

VHD
 7%

MI
 34%

HTN
 39%

Men Women

HTN 
59%

DM

 12%

LVH
 5%

VH
 D

 8%

AP
 5%

MI
 12%













 
Πνευμονικές

 
αρτηρίες

 
Πνευμονική

 
υπέρταση



 
Φλέβες

 
Φλεβικό

 
μοσχευμα



 
Στένωση Ισθμού αορτής
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Η

 

ταχύτητα

 

του

 

σφυγμικού

 

κύματος

 

είναι

 

μια

 

απλή

 

εξέταση

 

που

 

βασίζεται

 

στη

 

μέτρηση

 

της

 

ταχύτητας

 (απόσταση

 

από

 

ένα

 

σημείο

 

του

 

αρτηριακού

 

δένδρου

 

σε

 

ένα

 

άλλο

 

/ χρόνο) που

 

χρειάζεται

 

το

 

σφυγμικό

 κύμα για να διανύσει τη συγκεκριμένη απόσταση.
Η

 

φυσιολογική

 

ταχύτητα

 

(αρτηρίες

 

χωρίς

 

σκλήρυνση) στο

 

καρωτιδο-μηριαίο

 

αρτηριακό

 

τμήμα

 

είναι

 770-980 cm/sec 
(0.06 Συστολική

 

Α.Π. (mmHg) + 0.09 ηλικία

 

(έτη) -

 

2.3.102

 

m/sec).







ΥΠΕΡΤΑΣΗ
 

ΚΑΙ
 

ΑΡΡΥΘΜΙΕΣ



Arterial hypertensionArterial hypertension

Left ventricular hypertrophyLeft ventricular hypertrophyLeft ventricular hypertrophy

↑Fibrosis↑↑FibrosisFibrosis

↓Coronary flow↓↓Coronary flowCoronary flow

↑
 

Media hypertrophy↑↑
 

Media hypertrophyMedia hypertrophy ↑
 

Wall stress↑↑
 

Wall stressWall stress

IschemiaIschemiaIschemia

reservereservereserve

Conduction –
 

and 
depolarization disorders

 

Conduction Conduction ––
 

and and 
depolarization disordersdepolarization disorders

Re-entryReRe--entryentry

Stretching of 
myocytes

 

Stretching of Stretching of 
myocytesmyocytes

Increased automaticity
Triggered activity

Increased Increased automaticityautomaticity
Triggered activityTriggered activity

Ventricular tachycardiaVentricular tachycardiaVentricular tachycardia

Sudden cardiac deathSudden cardiac deathSudden cardiac death

↑
 

Catecholamines↑↑
 

CatecholaminesCatecholamines
↑

 
Heart rate↑↑

 
Heart rateHeart rate

↑
 

Sympathetic 
tone

 

↑↑
 

Sympathetic Sympathetic 
tonetone



Mηχανισμοί
 

αρρυθμιογένεσης
 

στην
 

υπέρταση



 

Duration of the action potential is increased


 

The plateau phase of the action potential is more labile 
than non-LVH  



 

Disorders of the cytosolic calcium concentrations


 

The normal regional differences of action potential 
duration are reversed



 

Reentry seems to be directly linked with fibrosis


 

Link of LV wall stress and arrhythmias 


 

The HRV is decreased


 

Electrolyte imbalance such as disorders of calcium and 
potassium channels



Ventricular ectopy
 

in patients with normal  left ventricular (LV) mass 
and left ventricular hypertrophy

 

Ventricular ectopy
 

in patients with normal  left ventricular (LV) mass 
and left ventricular hypertrophy



Novo S. et al. Am J Novo S. et al. Am J HypertensHypertens 1997;10:8431997;10:843

Percentage of Patients with Supraventricular
 

and Ventricular 
Arrhythmias in Hypertensives

 
with or without LVH

 

Percentage of Patients with Supraventricular
 

and Ventricular 
Arrhythmias in Hypertensives

 
with or without LVH



Novo S. et al. Am J Novo S. et al. Am J hypertenshypertens 1997;10:8431997;10:843

Coefficients of Correlation (R) Between SBP, DBP, HR and 
Supraventricular

 
and Ventricular Arrhythmias in two Groups of 

Hypertensives
 

with or without LVH
 

Coefficients of Correlation (R) Between SBP, DBP, HR and 
Supraventricular

 
and Ventricular Arrhythmias in two Groups of 

Hypertensives
 

with or without LVH

With LVHWith LVH Without LVHWithout LVH

PSVBPSVB PVBPVB PSVBPSVB PVBPVB

ASBPASBP 0.340.34 0.83*0.83* 0.88*0.88* 0.380.38

ADBPADBP 0.390.39 0.74*0.74* 0.49*0.49* 0.310.31

AHRAHR 0.55*0.55* 0.87*0.87* 0.76*0.76* 0.360.36

* p<.01* p<.01



Associations of Systolic and Diastolic Blood Pressure 
with Prevalence of Atrial

 
Fibrillation

 

Associations of Systolic and Diastolic Blood Pressure 
with Prevalence of Atrial

 
Fibrillation

CiaroniCiaroni S et al. Am J S et al. Am J CardiolCardiol 2004;94:25662004;94:2566

OR (95% CI)OR (95% CI)

VariablesVariables Systolic BPSystolic BP
(per 10mm Hg)(per 10mm Hg)

Diastolic BP Diastolic BP 
(per 10mm Hg)(per 10mm Hg)

Pulse Pressure Pulse Pressure 
(per 9 mm Hg)(per 9 mm Hg)

UnadjustedUnadjusted 1.46*1.46* 1.071.07 1.52*1.52*

AdjustmentAdjustment

Age (5 yrs)Age (5 yrs) 1.25*1.25* 1.051.05 1.23*1.23*

Age and gender (men)Age and gender (men) 1.21*1.21* 1.041.04 1.19*1.19*

Age, gender and BMI (>28kg/mAge, gender and BMI (>28kg/m22)) 1.16*1.16* 1.021.02 1.18*1.18*

Age, gender, BMI and systolic BPAge, gender, BMI and systolic BP -- 1.011.01 1.171.17

Age, gender, BMI and pulse pressureAge, gender, BMI and pulse pressure 1.15*1.15* 0.910.91 --

*p < 0.001*p < 0.001



Factors Associated With Ischemic Stroke Multivariate 
Analysis SPAF I-III Trial 

Factors Associated With Ischemic Stroke Multivariate 
Analysis SPAF I-III Trial 

Hart R.G. et al. Stroke. 1999; 30: 1223Hart R.G. et al. Stroke. 1999; 30: 1223--1229 1229 



The CV continuum in HTN and the relative prevention of BP lowering and the 
ancillary action of drugs.

Zanchetti A. J Hypertens 2005;23:113



Other risk 

 
factors, OD 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 or more risk 

 
factors, MS, 

 
OD or diabetes

Lifestyle changes
Lifestyle changes 

 
and consider 

 
drug treatment Lifestyle changes 

 
+ drug treatment

Lifestyle changes 

 
+ drug treatment

Lifestyle 

 
changes + 

 
immediate 

 
drug 

 
treatmentDiabetes 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



ACE Inhibitors Angiotensin

 

receptor 

 antagonists
Diuretics 

 (antialdosterone)
Loop diuretics

Heart failure Heart failure Heart failure End stage renal disease

LV dysfunction Post‐myocardial 

 
infarction

Post‐myocardial 

 
infarction

Heart failure

Post‐myocardial 

 
infarction

Diabetic nephropathy

Diabetic nephropathy Proteinuria/ 

 
Microalbuminuria

Non‐diabetic 

 
nephropathy

LV hypertrophy

LV hypertrophy Atrial

 

fibrillation

Carotid atherosclerosis Metabolic syndrome

Proteinuria/ 

 
Microalbuminuria

ACEI ‐

 

induced cough

Atrial

 

fibrillation

Metabolic syndrome



Thiaside

 

diuretics Beta‐blockers Calcium antagonists 

 (dihydropyridines)
Calcium antagonists 

 (verapamil/diltiazem)

Isolated systolic 

 hypertension (elderly)
Angina pectoris Isolated systolic 

 hypertension (elderly)
Angina pectoris

Heart failure Post‐myocardial 

 infarction 
Angina pectoris Carotid atherosclerosis

Hypertension in blacks Heart failure LV hypertrophy Supraventricular

 tachycardia

Tachyarrhythmias Carotid/ Coronary 

 Atherosclerosis

Glaucoma Pregnancy

Pregnancy Hypertension in blacks





 

General rules: lower SBP and DBP to goal. Use any effective agent at adequate

 

doses, if useful in combination. 
Use long acting agents to lower BP throughout 24 hours. Avoid or

 

minimize adverse effects.



 

Subclinical

 

organ damage
Left ventricular hypertrophy

 

ACE inhibitors, calcium antagonists, 
angiotensin

 

receptor antagonists 
Asymptomatic atherosclerosis

 

Calcium antagonists, ACE inhibitors 
Microalbuminuria

 

ACE inhibitors, angiotensin

 

receptor antagonists 
Renal dysfunction

 

ACE inhibitors, angiotensin

 

receptor antagonists



 

Clinical event

 
Previous stroke

 

Any BP lowering agent 
Previous MI

 

β-blockers, ACE inhibitors, angiotensin

 

receptor antagonists 
Angina pectoris

 

β-blockers, calcium antagonists 
Heart failure

 

diuretics, β-blockers, ACE inhibitors, angiotensin

 

receptor 
antagonists, antialdosterone

 

agents 
Atrial

 

fibrillation 
Recurrent ACE inhibitors, angiotensin

 

receptor antagonists 
Continuous

 

β-blockers, non-dihydropiridine

 

calcium antagonists 
Renal failure/proteinuria

 

ACE inhibitors, angiotensin

 

receptor antagonists, loop diuretics 
Peripheral artery disease

 

Calcium antagonists



 

Condition

 
Isolated systolic hypertension (elderly)

 

Duretics, calcium antagonists 
Metabolic syndrome

 

ACE inhibitors, angiotensin

 

receptor antagonists, calcium 
antagonists 

Diabetes mellitus ACE inhibitors, angiotensin

 

receptor antagonists 
Pregnancy

 

calcium antagonists, methyldopa, β-blockers 
Blacks

 

diuretics, calcium antagonists











The HOPE Study Investigators. N Engl J Med 2000;342:145–153

Ραμιπρίλη, n=4645,

 

Placebo, n=4652

ΕΜ, Εγκεφαλικό,
ΚΑ

 

θάνατος
Θάνατος

 

ΚΑ
αιτιολογίας ΕΜ Εγκεφαλικό

–22%

P<0.001
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P<0.001
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Αποτελεσματικότητα
 

της
 

ραμιπρίλης
 

10mg (n=4,645) έναντι
 

placebo
 (n=4,652) στην

 
πρόληψη

 
μειζόνων

 
καρδιαγγειακών

 
επεισοδίων

 
σε

 
ασθενείς

 υψηλού
 

κινδύνου
 

με
 

ή
 

χωρίς
 

υπέρταση



Ραμιπρίλη
10mg

Τελμισαρτάνη
80mg

*
 

Σύνθετο
 

Καρδιαγγειακό
 

Τελικό
 Σημείο

 
= Καρδιαγγειακός

 
θάνατος

 + μη
 

θανατηφόρο
 

έμφραγμα
 μυοκαρδίου

 
+ νοσηλεία

 
για

 συμφορητική
 

καρδιακή
 

ανεπάρκεια
 + μη

 
θανατηφόρο

 
εγκεφαλικό

†

 

Πρωτεύον
 

τελικό
 

σημείο
 

μελέτης
 HOPE

 
(Καρδιαγγειακός

 
θάνατος

 
+ 

έμφραγμα
 

μυοκαρδίου
 

+ 
εγκεφαλικό

 
)

0.8   0.9    1.0      1.1      1.2     

‡p< 0.01 vs. όριο

 

μη‐

 
κατωτερότητας

 

(1.13)

‡

‡
Σύνθετο

 
καρδιαγγειακό

 
τελικό

 

σημείο*

Δευτερεύον

 
Σύνθετο

 

τελικό

 
σημείο†

Υπέρ

 

ραμιπρίληςΥπέρ

 

Τελμισαρτάνης

Ισοδυναμία
 

Αποτελεσματικότητας
 

μεταξύ
 Τελμισαρτάνης

 
80mg και

 
Ραμιπρίλης

 
10mg



CVD has the highest economic impact of all 
diseases (15% of total healthcare costs) 

CVD has the highest economic impact of all 
diseases (15% of total healthcare costs)

Percentage of totalPercentage of total
healthcare costs:healthcare costs:

Cancer 10.1%Cancer 10.1%

Respiratory disease Respiratory disease 
9.4%9.4%

Diabetes 0.9%Diabetes 0.9%Digestive disorders Digestive disorders 
4.8%4.8%

Other 21.3%Other 21.3%

Cardiovascular Cardiovascular 
disease (CVD) 15.2%disease (CVD) 15.2%

Injuries 11.1%Injuries 11.1% Musculoskeletal Musculoskeletal 
13.8%13.8%

Nervous system Nervous system 
disorders 7.4%disorders 7.4%

Mental disorders Mental disorders 
6.0%6.0%

Source: www.hc-sc.gc.ca/hpb/lcdc/publicat/burden/burd1_e.htmlSource: www.hc-sc.gc.ca/hpb/lcdc/publicat/burden/burd1_e.html
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