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Νορμοτασικοί Υπερτασικοί Ρυθμιζόμενοι Αρρύθμιστοι

Rocella EJ. Paper presented at ASH. New York, May 1999

Επιπολαςμόσ και Ζλεγχοσ τθσ ΑΠ 
ςε παγκόςμιο επίπεδο

20% 3-29%
6 Διζ.

άνθρωποι



Blood Pressure Measurement

• Measure BP as accurately 
as possible (BHS protocol, 
EEMY)

• Use validated manometers

• Use proper cuff

• Home BP monitoring

• Ambulatory monitoring

• White coat effect

• Masked hypertension



BP thresholds for definition of hypertension are 
different

for:



Lip G and Bakris G. Handbook Hypertension Management. CMG

Association Between Age and Average Levels of Systolic and Diastolic Blood Pressure 

in Four Economically Developed Countries
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• Physical examination
• • Signs suggesting secondary hypertension
• • Signs of organ damage (brain, retina, heart, peripheral arteries,

• Laboratory investigations
• Routine tests
• • Plasma glucose (preferably fasting)
• • Serum total and high-density lipoprotein (HDL)
• cholesterol; fasting serum triglycerides
• • Serum creatinine
• • Serum uric acid
• • Serum potassium
• • Haemoglobin and haematocrit
• • Urinalysis (dipstick test and urinary sediment)
• • Electrocardiogram

• Recommended tests
• • Echocardiogram
• • Carotid (and femoral) ultrasound
• • Postprandial plasma glucose (when fasting value
• > 6.1 mmol/l or 110 mg/l)
• • C-reactive protein (high sensitivity)
• • Microalbuminuria (essential test in diabetics)





Sensitivity To Detect Treatment-induced Changes, Time To Change

And Prognostic Value Of Change By Markers Of Asymptomatic OD

2013 ESH/ESC Hypertension Guidelines



΢ΣΟΙΧΕΙΑ ΠΑΘΟΦΤ΢ΙΟΛΟΓΙΑ΢ ΣΗ΢ 
ΤΠΕΡΣΑ΢Η΢





Hypertension travels along with the kidney!

PHR PNR

HTN

ΗΤ                                         ΝΤ                                       
ΗΤ         

ΝΤ                                          ΗΤ                                        
ΝΤ         







Cowley Nature Reviews Genetics 7, 829–840 (November 2006) | doi:10.1038/nrg1967



Kaplan NM & Opie LH. Lancet 2006; 367:168-176.

Multifactorial origin of Hypertension

• Major mechanisms

– (1) increased adrenergic 

drive, as often found in 

young people (aged 30–49 

years); 

– (2) high-renin hypertension, 

as seen in individuals with 

renal dysfunction; 

– (3) low-renin hypertension, 

as recorded in individuals 

with inherently raised 

aldosterone concentrations; 

– (4) increased peripheral 

vascular resistance (PVR), 

as seen in elderly patients. 

CO=cardiac output. β=β-

adrenergic stimulation α=α-

adrenergic stimulation.  

AII=angiotensin II.

SNS

ADH

RAAS

BP = CO x SVR



Arthur Guyton





More Salt..More Pressure







Denton D et al. The effect of increased salt intake on
blood pressure in chimpanzees. 

Nat Med 1995;1:1009-16.

• Humans share 98.4% genetic identity with 
chimpanzees

• By adding up to 15 g of NaCl daily, SBP 
increased by 33 mm Hg and DBP by 10 mm 
Hg

• The increases were reversed after 
withdrawal of the sodium chloride 
supplement.





Relatively salt-sensitive groups of people

• Individuals > 50-60 yo

• Blacks

• Hypertensive patients

• Obese people with metabolic syndrome 
and DM

• Patients with CKD



He FJ and MacGregor GA. J Hum Hypertens 2002; 16:761-770.

Effect of Modest Salt Reduction on Blood Pressure:

A Meta-analysis of Randomized Trials
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Additional advantages from decreased salt 
consumption 

• Improved response to antihypertensive medications 
(except from CCB’s).

• Regression of LVH.

• Decreased calcium excretion in urine (lower chance 
for lithiasis and renal colic). 

• Augments antiproteinuric effect of RAS inhibitors and 
improves their renoprotective and cardioprotective 
capacity.



Moderation of dietary sodium potentiates the renal and 
cardiovascular protective effects of angiotensin receptor blockers 

Hiddo J Lambers Heerspink et al KI 2012 





ΤΓΙΕΙΝΟΔΙΑΙΣΗΣΙΚΗ ΑΓΩΓΗ

1. Δηαθνπή θαπλίζκαηνο

2. Απώιεηα βάξνπο

3. Μείωζε ηεο θαηαλάιωζεο νηλνπλεύκαηνο

4. Αύμεζε ηεο θπζηθήο δξαζηεξηόηεηαο

5. Ειάηηωζε ηεο θαηαλάιωζεο αιαηηνύ

6. Δίαηηα 



Αίτια υπερτάςεωσ ςτον  γενικό 
πλθκυςμό ενθλίκων

• 85-90% ιδιοπακισ υπζρταςθ 

• 3-5% βλάβθ νεφρϊν

• 1-3% νεφραγγειακι υπζρταςθ

• 0.5-1% υπεραλδοςτερονιςμόσ

• 0.1-0.5% φαιοχρωμοκφτωμα

• Cushing, Τπερπαρακυρεοειδιςμόσ, άπνοια φπνου, 
υποκυρεοειδιςμόσ, ςτζνωςθ ιςκμοφ αορτισ, 
αλκοολιςμόσ

• φάρμακα (αντιςυλλθπτικά, ερυκροποιθτίνθ, 
κυκλοςπορίνθ κλπ
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Initiation of lifestyle changes and antihypertensive drug treatment

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



Initiation Of Drug Treatment In Hypertension

2013 ESH/ESC Hypertension Guidelines

Grade 2-3

Grade 1 / High CV risk

Grade 1 / Low CV risk

Elderly

High normal BP

Recommended (Promptly)

Recommended

Should be considered

Recommended if SBP ≥ 160 mmHg (also >  

80 ys of age)

May be considered if SBP 140-159 mmHg

No drug treatment recommended

IA

IB

IIaB

IA

IIbC

IIIA
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Blood pressure goals in hypertensive patients

SBP, systolic blood pressure; CV, cardiovascular; TIA, transient ischaemic attack; CHD, coronary heart disease; CKD, chronic kidney disease;

DBP, diastolic blood pressure.

Recommendations

SBP goal for “most”

•Patients at low–moderate CV risk

•Patients with diabetes

•Consider with previous stroke or TIA

•Consider with CHD

•Consider with diabetic or non-diabetic CKD

<140 mmHg

SBP goal for elderly

•Ages <80 years

•Initial SBP ≥160 mmHg

140-150 mmHg

SBP goal for fit elderly

Aged <80 years

<140 mmHg

SBP goal for elderly >80 years with SBP

•≥160 mmHg

140-150 mmHg

DBP goal for “most” <90 mmHg

DB goal for patients with diabetes <85 mmHg



Treatment of hypertension in the 
elderly

Hypertensives > 80 years

Start antihypertesive treatment with 
SBP above 160 mmHg

Target SBP< 150 mmHg

(gradual and carefully monitored)

Journal of Hypertension 2009; 27: 2121-2158.



Αίτια υπερτάςεωσ ςτον  γενικό 
πλθκυςμό ενθλίκων

• 85-90% ιδιοπακισ υπζρταςθ 

• 3-5% βλάβθ νεφρϊν

• 1-3% νεφραγγειακι υπζρταςθ

• 0.5-1% υπεραλδοςτερονιςμόσ

• 0.1-0.5% φαιοχρωμοκφτωμα

• Cushing, Τπερπαρακυρεοειδιςμόσ, άπνοια φπνου, 
υποκυρεοειδιςμόσ, ςτζνωςθ ιςκμοφ αορτισ, 
αλκοολιςμόσ

• φάρμακα (αντιςυλλθπτικά, ερυκροποιθτίνθ, 
κυκλοςπορίνθ κλπ



Hypertension can: 

• independently cause CKD

• contribute to its development in the setting of 
other potential causes and accelerate the rate 
of deterioration

• be the result of CKD, as is the case in patients 
with polycystic kidney disease.





Meta Analysis: Lower Mean BP Results in Slower Rates of Decline in GFR 
in Diabetics and Non-Diabetics

95 98 101 104 107 110 113 116 119

r = 0.69; P < 0.05

MAP (mmHg)

G
F

R
 

(m
L

/m
in

/y
ea

r)

130/85 140/90

Untreated

HTN

0

-2

-4

-6

-8

-10

-12

-14

Bakris GL, et al. Am J Kidney Dis. 2000;36(3):646-661.





ACE-I is More Renoprotective than Conventional Therapy in 

Type 1 Diabetes (Total N = 409)
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ΑΙΤΙΑ ΣΤΕΝΩΣΗΣ ΝΕΦΡΙΚΩΝ ΑΡΤΗΡΙΩΝ

Αθηρωμάηωζη (75%-90%) ζσνήθως αμθοηερόπλεσρη, 

προϊούζα επιδείνωζη, μέρος γενικεσμένης αρηηριοζκληρώζεως, 

ζστνά έμβολα τοληζηερόλης, 5% ηοσ γενικού πληθσζμού 

Ινομσική δσζπλαζία (10-15%) (70% ηοσ μέζοσ τιηώνα,

κομβολογιοειδής εμθάνιζη), ζστνόηερα ζε νεαρές γσναίκες, 

<1% ηοσ γενικού πληθσζμού

Σπάνια αίηια: Διατωριζμός αορηής ή νεθρικής αρηηρίας , Μη 

ειδική αορηοαρηηριίηιδα (αρηηριίηιδα Takayasu), Εμβολή 

θρόμβοσ ή τοληζηερόλης, Νόζημα κολλαγόνοσ, 

Νεσροινωμάηωζη, Τρασμαηιζμός, Σηένωζη μεηά μεηαμόζτεσζη, 

Σηένωζη μεηά ακηινοβολία



Ακθρωματικι ςτζνωςθ τθσ νεφρικισ 
αρτθρίασ ςε αγγειακοφσ αςκενείσ

Αςκενείσ >50% ςτζνωςθ νεφρικισ αρτθρίασ

• Ανεφρυςμα αορτισ 109 38%

• Περιφ. αγγειοπάκεια 189 39%

• ΢τεφανιαία νόςοσ 76 29%

• Τψθλι υποψία 76 70%



Διάγνωςθ Νεφραγγειακισ 
Νόςου

• ACEi - augmented renography

• Duplex ultrasonography

• Magnetic resonance angiography

• Spiral Computerized Tomography

• Intraarterial Angiography



Left RAS before & after Angioplasty

Schroff et al. Angioplasty for renovascular hypertension in 

children: 20 year experience. Pediatrics 2006;118:268-275







ΕΠΙΒΙΩ΢Η Α΢ΘΕΝΩΝ ΜΕ RVH

PIZZOLO J Vasc Surg 2004

PTA-stent

Medical treatment
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Primary hyperaldosteronism
2/3 bilateral hyperplasia,
1/3 adenoma (Conn’ syndrome) 
M:F => 1:2, 30-50 yo

-Hypertension
-Hypokalemia (95%) 

ι Κ+ 3.4-3.7 meq/L
-Μetabolic Alkalosis
-Low Renin - High Aldo





- primary aldosteronism

- monogenic forms of hypertension

1. 11-betahydroxylase deficiency, 

2. 17-alphahydroxylase deficiency, 

3. glucocorticoid-suppressible hyperaldosteronism (GRA), 

4. apparent mineralocorticoid excess (AME), 

5. glucocorticoid resistance, 

6. Liddle's syndrome, and 

7. hypertension due to activating mutations 

of mineralocorticoid receptor. 

The spectrum of hypertension and 
hypokalemia
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Pheochromocytoma

• 0.01-0.1% of HTN population
• Found in 0.5% of those screened

• M = F

• 3rd to 5th decades of life

• Rare, investigate only if clinically suspicion:
• Signs or Symptoms

• Severe HTN, HTN crisis

• Refractory HTN (> 3 drugs)

• HTN present @ age < 20 or > 50 ?

• Adrenal lesion found on imaging (ex. Incidentaloma)



Pheo: Signs & Symptoms

• The five P’s:
• Pressure (HTN) 90%

• Pain (Headache) 80%

• Perspiration 71%

• Palpitation 64%

• Pallor 42%
» Paroxysms (the sixth P!)

• The Classical Triad:
• Pain (Headache), Perspiration, Palpitations

• Lack of all 3 virtually excluded diagnosis of pheo in a series of > 
21,0000 patients



Pheo: ‘Rule of 10’

• 10% extra-adrenal (closer to 15%)

• 10% occur in children

• 10% familial (closer to 20%)

• 10% bilateral or multiple (more if familial)

• 10% recur (more if extra-adrenal)

• 10% malignant

• 10% discovered incidentally



Biochemical Tests: Summary

SEN SPEC

Ucatechols 83% 88%

Utotal metanephrines 76% 94%

Ucatechols+metaneph 90% 98%

UVMA 63% 94%

Plasma catecholamines 85% 80%

Plasma metanephrines 99% 89%



Localization: Imaging

• CT abdomen
• Adrenal pheo SEN 93-100%

• Extra-adrenal pheo SEN 90%

• MRI
• > SEN than CT for extra-adrenal pheo



MIBG Scan

• 123I or 131I labelled metaiodobenzylguanidine

• MIBG catecholamine precurosr taken up by the 
tumor

• Inject MIBG, scan @ 24h, 48h, 72h

• Lugol’s 1 gtt tid x 9d (from 2d prior until 7d after 
MIBG injection to protect thyroid)

• False negative scan:
• Drugs: Labetalol, reserpine, TCAs, phenothiazines

• Must hold these medications for 4-6 wk prior to scan





Pheo Management

• Prior to 1951, reported mortality for excision of 
pheochromoyctoma 24 - 50 %

• HTN crisis, arrhythmia, MI, stroke

• Hypotensive shock

• Currently, mortality: 0 - 2.7 %
• Preoperative preperation, -blockade?

• New anesthetic techniques?
» Anesthetic agents

» Intraoperative monitoring: arterial line, EKG monitor, CVP line, 
Swan-Ganz

• Experienced & Coordinated team:
• Endocrinologist, Anesthesiologist and Surgeon



΢τρατθγικζσ κεραπείασ

Κανόνεσ φαρμακοκεραπείασ:

1. Φάρμακα μακράσ δράςθσ

2. Κακθμερινι λιψθ

3. Μία δόςθ (πρωϊνι)



Επιλογι 1ου αντιχπερταςικοφ 
φαρμάκου



1. Η επίηεπμε άξηζηεο ξύζκηζεο έρεη κεγαιύηεξε 

ζεκαζία ζηε κείωζε ηνπ θηλδύλνπ

2. ΢ηηο πεξηζζόηεξεο πεξηπηώζεηο ρξεηάδνληαη 2-3 

θάξκαθα

Επιλογή 1oσ Φαρμάκοσ: 
Σσνήθως δεν έτει ηόζο μεγάλη ζημαζία

ΠΡΟΣΙΜΗ΢Η: ζε ειδικές ενδείξεις

ΑΠΟΦΤΓΗ: ζε ↑ κίνδυνο εμθάνιζης διαβήηη, ηλικιωμένους

• Θεηαδηδηθά δηνπξεηηθά

• Αλαζηνιείο ΜΕΑ 

• Αληαγωληζηέο Ca

• Αληαγωληζηέο αγγεηνηαζίλεο 

• β-Απνθιεηζηέο ***

Φάρμακα 

1ης γραμμής

***









΢υνδυαςμζνθ αντιχπερταςικι 
κεραπεία





Wald et al. Ann Int Med 2009

Ο ςυνδυαςμόσ 2 αγωγϊν είναι 5 φορζσ πιο αποτελεςματικόσ 
ςτθ μείωςθ τθσ ΢ΑΠ από το διπλαςιαςμό τθσ δόςθσ 1 φαρμάκου

Μεηα-ανάλσζη 42 μελεηών ζε 10.969 σπερηαζικούς



Number of antihypertensive agents used

in various trials

Adapted from Bakris GL, et al. Am J Kidney Dis 2000; 36: 646-61.

Trial/average SBP achieved

1 2 3

ALLHAT (138mmHg)

IDNT (141mmHg)

RENAAL (141mmHg)

UKPDS (144mmHg)

HOT (138mmHg)

AASK (128mmHg)

Average number of antihypertensive 

agents/patient

4
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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 combination. Although verapamil and diltiazem are 

sometimes used with a beta-blocker to improve ventricular rate control in permanent atrial fibrillation, only dihydropyridine calcium 

antagonists should normally be combined with beta-blockers.

Thiazide diuretics

β-blockers Angiotensin-receptor

blockers

Other

antihypertensives

ACE inhibitors

Calcium

antagonists



Fixed-dose (Single Tablet) Combinations

2013 ESH/ESC Hypertension Guidelines

Combinations of two antihypertensive drugs at fixed doses in a 

single tablet may be recommended and favoured, because 

reducing the number of daily pills improves adherence which is 

low in patients with hypertension

Evidence

Class Level

IIb B







Πϊσ ςυνεχίηουμε ςε προςκικθ 
τρίτου ι τζταρτου φαρμάκου ?



Σο τρίτο φάρμακο είναι 
διουρθτικό



Resistant hypertension

• • Definition: when lifestyle measures and combination of at least three
drugs (one should be diuretic) in adequate doses have failed
to lower systolic and diastolic BP sufficiently

• • Causes:
• – unsuspected secondary cause
• – poor adherence to therapeutic plan
• – intake of drugs raising BP (steroids, anti-inflammatory
• drugs, oral contraceptives, cocaine, etc.)
• – failure to modify lifestyle (weight gain, alcohol, etc.)
• – volume overload (insufficient diuretic dose, renal insufficiency, 

high salt intake)
• – sleep apnea
• – spurious hypertension (e.g. small cuff on large arms, 

isolated office hypertension)
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Προτεινόμενα κζματα

1. Οριςμόσ, επιδθμιολογία, διάγνωςθ και φαρμακευτικι 
αγωγι τθσ ιδιοπακοφσ υπζρταςθσ

2. Νεφραγγειακι υπζρταςθ: οριςμόσ, αίτια, κλινικι και 
εργαςτθριακι προςζγγιςθ, κεραπεία

3. Πρωτοπακισ υπεραλδοςτερονιςμόσ - Φαιοχρωμοκφττωμα 

4. Πλεονεκτιματα, δόκιμοι και αδόκιμοι ςυνδυαςμοί 
αντιχπερταςικϊν φαρμάκων

5. Νεφρόσ και υπζρταςθ – Τπερταςικι νεφροςκλιρυνςθ –
ςτόχοι και φάρμακα αντιχπερτταςικισ αγωγισ


