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Micon Aipatog: H tricon (Tdon) TTou aoKeiTal TTAvw OTO TOIXWUA TWV APTNPIWV
E¢aptdaral atrdé 2UoTtracn ApIoTEPAC KOIAIAG, 2UOTNUATIKEC TTEPIPEPIKEC
QVTIOTAOEIC, EAQOTIKOTNTA apTNPIaKOU TOIXWHOTOC, OYKO QilaTOC

Kapdiakn MNMapoxn 2U0TNUATIKEG [epIPePIKEC AVTIOTAOEIC

Blood Pressure (BP) =|Cardiac Output (CO)|X Systemic Vascular Resistance (SVR)

/

Heart Rate x Stroke Volume Kapdiakn 2uxvoTnta- Oykog TTaApou

O dykoc TTaApou ecaptartal atrd TNV QAERIKN
EMICTPOPNR, N OTT0Ia pUBUICETAI KUPIWC ATTO
TOUG VEQPOUG LECW PUBLIOTIKWY @
UNXOVIO LWV




Blood pressure includes systolic and diastolic pressures

Systolic: pressure in arteries
during contraction (systole)

Diastolic: pressure in arteries
during relaxation (diastole)
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ApaoTikdég Oykog KukAho@opiag (AOK) 3 ApaoTikdég Aptnplakog Oykog aipatog
(Effective Arterial Blood Volume= T0 H€POG EKEIVO TOU OYKOU QidTOC OTO OTTOIO TO
oUOTNHO OYKOPUOUIONG TOU OPYAVIOUOU AVTATTOKPIVETAI TTPOKAAWVTAC augnon TNG
ETTAVAPPOPNONS VATPIOU KAl VEPOU ATTO TOUG VEQPOUG AKOUN KAl EAV O OAIKOG OYKOG
QipaToC KAl TTAACUATOG Eival augnuEVOGS

Osmoregulation versus Extracellular
Volume Regulation

Osmoregulation Volume regulation
What is being sensed | Plasma osmolality “Effective” circulating volume
Sensors Hypothalamic Carotid sinus
osmoreceptors Afferent arteriole
Atna
Effectors ADH/Vasopressin Sympathetic nervous system
Tharst Renin-angiotensin-
aldosterone system
ANP/BNP
VASOPRESSIN
What is affected Unne osmolality Unnary sodium excretion
Water intake

Black and Rose, Manual of Clinical Problems in Nephrology, 1988




Obesity and Diabetes Epidemics
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ApTNpIakn YTrepTaon - “Silent killer”
Kapdiayyeiakog The Problem g, ;mnaoc

Kivduvog
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Biology of the arteries.

* Arteries are muscular and elastic tube-like vessels.
 Vary in size.
« Carry oxygenated blood and nourish the heart and body.

» They are high pressured
« A pulse can be felt over the skin on ones laying directly under.

UT HEALTH
TYiEn SCIENCE
CENTER
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As your heart pumbs, the flow of blood in
your arteries - and your blood pressure -




rises and falls in a reqgular wave pattern.
2021-12-14 13:49:08



Systolic Pressure (Higher number) indicates how
much pressure your blood is exerting against your
artery when the heart beats.

120
80

Diastolic Pressure (Lower number) Indicates how much
pressure your blood is exerting againts your artery
walls while the heart is resting between beats.

The University of Texas at

TYLER

HEALTH SCIENCE
CENTER

2021 -12-14 14:21:30



Healthy blood vessels can stretch to allow
for these changes in pressure. rn

2021-12-14 13:49:24
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Damaged blood vessels are less stretchy, which increases blood pressure SSSSFss

021-12-14 13:49:29
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Constant hlgh blood pressure puts extra strain on your heart and blood vessels. &

2021-12-14 13:49: 33




Over time, this increases
your risk of a heart attack or stroke. v
- 2021-12-14 13:49:40

Hypertension Mediated Organ Damage (HMOD): Opyava 2Z16X0I
Kapdid, EyképaAog, OpOaApoi, Neppoi




High blood pressure speeds up the process of atherosclerosis,




where fatty streaks form inside the arteries.



If one of these cracks, it can cause a blood clot in your arteries.
2021-12-14 13:49:53




This is what causes a heart attack

or stroke.
o 2021-12-14 13:49:56
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Anti-RAAS: ACEi/ ARBs
Renin-angotensin=alctosierone system
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SGLT2 Inhibitors: Cardiovascular Benefits Beyond HbAlc—Translating Evidence into
Practice. Diabetes Therapy volume 10, pages1595-1622 (2019)

{ Empagliflozin
i Dapagliflozin
: Canagliflozin
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If dual combination is not enough than move to triple combinati

Consider monotherapy in low-risk

Initial therapy ACEi or ARB + CCB or diuretic grade 1 hypertension or in very old
Dual combination [ (= 80 years) or frailer patients

L
ol ACEi or ARB + CCB + diuretic
Triple combination |

L

Step 3 ; Resistant hy h

pertension
@ oo Add spironolactone (25-50 mg o.d) e e
other drug or other diuretic, alpha-blocker or beta-blocker

Beta-blockers
Consider beta-blockers at any treatment step, when there is a specific
indication for their use, e.g. heart failure, angina, post-Ml, atrial fibrillation, or
younger women with, or planning, pregnancy




Strain vessel hypothesis: a viewpoint for linkage of albuminuria and
cerebro-cardiovascular risk

Hypertension Research (2009) 32, 115-121

Sadayoshi Ito etal

ﬁ/ I l:mssum becomes lower RE——

o] - ST
‘A" g LA 2 { ,;-‘\"‘
Bl 4 “\‘
I i) J

Outer |
Medulla |

[ Arteriolar damage I

R | £
; ; )
% = i
/ '. Glomerular
Inner | — Arcuate artery \\ & hypertension
Medulla KA , ——If
7 Strain |
Al [

- Albumin leakage




Systolic Blood Pressure (mmHg)

Women Men
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10-year isk of fatal cardiovascular disease by sysiolic blood pressure, total cholesterol and smoling status

Hellenic Journal of Cardiology 62 (2021)

Demosthenes B. Panagiotakos etal

HellenicSCORE ||

10-year risk of fatal CVD




Association of estimated glomerular filtration rate and albuminuria with all-cause and
cardiovascular mortality in general population cohorts: a collaborative meta-analysis

THE LANCET JUNE 12, 2010
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Arm resting
on table

Center of cuff
at heart line

Feet flat on
floor

2018 ESC/ESH Guidelines for the management
of arterial hypertension
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Definition of hypertension

“Hypertension” is defined as the level of BP at which
the benefits of treatment ( either with life style
interventions or drugs ) unequivocally overweigh the
risks of treatment, as documented by clinical trials

2018 ESC/ESH Guidelines for the management
of arterial hypertension
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Pathophysiology of Hypertension: The Mosaic Theory and Beyond
David G. Harrison , Thomas M. Coffman, Christopher S. Wilcox

Circulation Research 2021;128:847-863
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2017 American Heart Association: 50% €vijAIKou TTAnOuopnou
oTI¢ HINA Aptnpiakn Ytréptaon (AY)
Global Burden of Disease study (Lancet 2020): H aug¢nuévn
2UoTOAIK) ApTnplakn ieon gival n KUpIa aITia XOpEVWY
XPOVWYV TTo10TNTAG {WNG
[Mapa Tnv Tpdodo oTtnv BepatreuTikn, N AY mTapaucvel KYPIOZ
TTAPAYOVTAG KIVOUVOU YiA:

AEE

Kapdiakn Avetrapkeia

Ne@pikn AveTTapKeIa

ABnpookAnpwon

Avolia
50% Twv aoBevwv AEN yvwpilouv O11 £xouv AY
50% TwvV diayvwoBeviwyv AEN PYOMIZONTAI strapkwg



Pathophysiology of Hypertension: The Mosaic Theory and Beyond
David G. Harrison , Thomas M. Coffman, Christopher S. Wilcox

Circulation Research 2021;128:847-863

v MNMPQTONAGHZ (IAIOMNMAOGHL) : 85-95%

v AEYTEPOIIAOHZ: opcileTal o€ UTTOKEILEVO vOO O
2TEVWOTN VEPPIKAC apTnpiag
DaloxpwHOKUTTWHA
AdEvwua ETTIVEPPIdIWV
MovoyovIDIaKEG LETAANACEIG

Aigpeuvnon yia AEYTEPOITAGOH aitia EMNAEKTIKA kar MONO av

I2XYPA kAIVIKG euprjuata (euonua KolAiako, YTO-KaAiaiuia)
ANOEKTIKH otnv aywyn YIEPTAZH



Primary Hypertension

Renin-angiotensin-aldosterone system
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Pathophysiology of Hypertension: The Mosaic Theory and Beyond
David G. Harrison , Thomas M. Coffman, Christopher S. Wilcox

Circulation Research 2021;128:847-863

Increased sodium retention/
Altered pressure natriuresis
Increased renin release
ROS induced ADMA production
 Enhanced renal afferent nerve traffic
Immune activation

Enhanced sympathetic outflow
Vasoconstriction
Increased sodium retention
Increased Renin release from JG cells
Immune activation
Altered vagal activity and defective immune reflex

e,
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Altered

Vasomotor Tone Remodeling/VSM Vascular Stiffening/

Hypertrophy Fibrosis

Enhanced vasoconstrictor activity
due to altered GPCR activation
Reduced NO bioavailability
Loss of myoendothelial junctions
Increased stretch/endothelial
activation leading to immune
activation and pro-thrombosis




Decoding the mechanism of hypertension through multiomics profiling

Journal of Human Hypertension (2023) 37:253-264
Eric Adua

OMICS technologies have potential positive effects on future clinical practise,

including for discovering pathogenic factors, describing the molecular makeup of
hypertension and for monitoring response to treatment
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Potassium “Switch” refers to the
beneficial effects of high K* diet

High dietary potassium
U ]‘I . ﬂ x Vasodilation
e Kmt 1551
Ck '
E > 0
} SNS activity
'—"l
K- g e—t
bjé Insulin secretion

SU XT, Yang CL and Ellison DH Curr Cardiol Rep 2020




BP control rates(<140/90 mmHg)
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Prevalence, awareness, treatment and control of
hypertension in Greece: EMENO national
epidemiological study

George S. Stergiou®, Ariadni Menti®, Natasa Kalpourtzi®, Magda Gavana®, Apostolos Vantarakis®,

Grigoris Chlouverakis®, Christos Hajichristodoulou®, Grigoris Trypsianis?, Paraskevi V. Voulgari",
Yannis Alamanos', Argiro Karakosta®, and Giota Touloumi”

EMENO
Epeuva Yyeiag 42.70/
L g5y 6%

EMENO -

NATIONAL
EPIDEMIOLOGICAL 20%
STUDY

Men Women TOTAL

Sterglou G, Mentl A, Kalpoytzi N, Gavana M, Vantarakis A, Chlouverakis G,
Chatzichristodoulou C, Trypsianis G, Voulgari P, Alamanos I, Karakosta A, Toulouml G.
J Hypertens 2020;

Ynepraowkoi 40%

ASiayvworor 30%
PuBuiopévor 32%




The Importance of BP Reduction

* Hypertension accounts for 9.4 million deaths worldwide

* Each reduction in BP of 10 mm Hg leads to vascular risk
reductions:

All-Cause
CVD Events CHD Stroke Heart Failure Mortality

13%
(95% CI: 0.84, 0.91)

Reduction, %

17%
20% (95% Cl: 0.78, 0.88)
(95% CI: 0.77, 0.83)

27% 28%
(95% Cl: 0.68, 0.77) (95% Cl: 0.67, 0.78)

Systematic review and meta-analysis of large-scale BP-lowering trials,
published between January 1, 1966 and July 7, 2015
R s i s




Different hypertensive phenotypes

Young hyperadrenergic Obese metabolic Elderly hypertensive
hypertensive patient hypertensive patient vascular patient



Blood pressure — different regulation pathway

« Main control mechanisms:
« Sympathetic Nervous System —
* Renin-Angiotensin System i
- Sodium renal retention

- Patients:




ESC/ESH Hypertension Guidelines

Classification of blood pressure

It is recommended that BP be classified as
optimal, normal, high-normal, or grades 1-3
hypertension, according to office BP.

SC Europe

opeansociety Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-310 :‘;‘;m
Cardiology



Categories of BP in Adults

Normal | <120 mm Hg

<80 mm Hg

and
Elevated 120-129 mm Hg and <80 mm Hg
Hypertension
Stage 1 130-139 mm Hg or 80-89 mm Hg
Stage 2 2140 mm Hg or 290 mm Hg

2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA
Guideline for the Prevention, Detection, Evaluation, and Management
of High Blood Pressure in Adults

A Report of the American College of Cardiology/Amaerican Heart Association Task Force on
Clinical Practice Guidelines




ESC/ESH Hypertension Guidelines

Classification of office BP and
definitions of hypertension grade

Category Systolic (mmHg) Diastolic (mmHg)
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

SC

Cardiology

opean society  Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-31 0@

Europe
Society
Hypert:



ESC/ESH Hypertension Guidelines

Definitions of hypertension according to
office, ambulatory, and home BP levels

Category Systolic (mmHg) Diastolic (mmHg)
Office BP > 140 and/or > 90
Ambulatory BP
Daytime (or awake) mean > 135 and/or > 85
Night-time (or asleep) mean > 120 and/or 70
24-h mean > 130 and/or 80
Home BP mean > 135 and/or > 85

SC

Cardiology

opean society  Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-31 0@

Europe
Society
Hypert:



White - coat Hypertension refers to the untreated

condition in which BP is elevated in the office but is normal
when measured by ABPM, HBPM, or both.

Masked Hypertension refers untreated patients in
whom the BP is normal in the office, but is elevated when

measured by ABPM or HBPM.

True Normotension is used when both office and out of
office BP measurements are normal.

Sustained Hypertension when both office and out of
office BP measurements are abnormal.

2018 ESC/ESH Guidelines for the management
of arterial hypertension



Yrépraon Acukng punAoulac : XapakTnpioTIKA

To 30-40% Twv aTépwy TIOU KATATAOOOVTAlI OTN
kAdon 1 YTT kai > 50% Twv nAIKIWpéVWY

TTio ouxvoi o1 TapayovTec Kivduvou,
AOUUTITWHATIKEC KAPOIAKEC N ayyelakéC PAaPec
MeyaAUTepoC HakpoxXpoviog Kivouvocg epgaviong
d1aPpnTn, otaBephc uméptaonc i YAK.

AuCnuévn adpevepyikn dpaoTnploTnTA

AiyoTepo ouxvi n PAAPn oc 6pyavo oToxo



2 UYKEKAAVUHEVN UTEPTAON : XAPAKTNPIOTIKA

15% Twv exO6vTWy puaioAoyiki ATT oTo 1aTpeio
Eivai ouxvoTepn o€ KATVIOTEC, OE HIKPOTEPEC
NAIKIEC, OE AVTPEC, 0 auinpévn UOIKA dpaoTn-
pP10TNTA, 0€ KATAVAAWTEC AAKOOA, 0€ £pyaAcIaKo
ayxog

2.UvOEeTdl ouxvoTepa e duoAimdaipia, duoyAu-
Kaipdia, ue PAAPn oc 6pyavo oToxo, HE auénuévo
Kivouvo epgaviong d1aPATn Kai oTaBepnc utéEp
Taong

AuEnuévn emimtwon 2Y o maxvodpkia, d1aPpATn,
XNN, oikoyevelako 10TopIKO UTTEpTAONG, Auin-
nuévn puoioAoyikn ATT oTo 1aTpeio



ESC/ESH Hypertension Guidelines

Screening and diagnosis of hypertension

Optimal BP Normal BP - High-normal BP Hypertension
<120/80 120-129/80-84 130-139/85-89 2140/90
Out-of-office BP
Consider masked measurement
fiyperisnsion (ABPM or HBPM) Use
either to
confirm
diagnosis
\j \J Y | Repeated visits | | Out-of-office BP
Repeat BP at least Repeat BP at least Repeat BP at least | r:\:;zg:gfng:t P ( A’g?;‘:::;g:‘)
every 5 years every 3 years annually i
Indicat‘ions for
ABPM or HBPM see Table 11
SC L . Europe
opean society  Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-310 :3‘::;\:

Cardiology



ESC/ESH Hypertension Guidelines

Sensitivity to detect treatment-induced changes,
reproducibility and operator independence, time to changes,
and prognostic value of changes provided by markers of HMOD

Marker of HMOD

LVH by ECG

LVH by
echocardiogram

LVH by CMR

eGFR

Urinary albumin
excretion

Carotid IMT

PWV

Ankle—brachial
index

SC

ropean Society

Cardiology

Sensitivity to
changes

Moderate

Moderate

Reproducibility
and operator
independence

Moderate

Moderate

Moderate

Time to changes

Moderate
(> 6 months)

Moderate
(> 6 months)

Moderate
(> 6 months)

Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-31 0@ Society

Prognostic value
of the change

No data

Moderate

Limited data

Moderate

Europe

Hypert:



Classification of hypertension stages according to
BP levels presence of risk factors, hypertension -
mediated organ damages or comorbidities

BP (mmHMg) grading

Hypertension Other risk factors, High- normal Grade 1 Grade 2 Grade 3
disease staging HMOD, or discase SBP 130-139 SBP 140-159 SBP 160-179 SBP 2 180
D8P 85-89 DBP 90-99 DBP 100~109
No other risk factors Low risk Moderate risk
Stage 1
(uncomplicated) 1 or 2 risk factors
2 3 risk Nactors
Stage 2 HMOD, CXD grade 3, or
(asymptomatic dabetes mellitus
disease) without organ damage
Stage 3 Established CVD,
CKD grade 2 4, or
“;:‘":‘;" diabetes mellitus
with organ damage

EHS GUIDELINES 2018



ESC/ESH Hypertension Guidelines

Initiation of BP-lowering treatment
(lifestyle changes and medication) at different initial office BP levels

g ™ R
High normal BP Grade 1 hypertension Grade 2 hypertension Grade 3 hypertension
BP 130-139 / 85-89 BP 140-159 / 90-99 BP 160-179 / 100-109 BP > 180/ 110
< J i
» [ : [ .- \
Lifestyle advice 3 ( Lifestyle advice J ok Lifestyle advice ) ( Lifestyle advice )
_ L 2 L 2 L 2 2
Borsidatdd; ) / Immediate drug . a ) / \
treatment in vgry trea:/t;ner;‘tl '2 ?Iisgl? Q: Immediate drug Immediate drug
high risk patients atiems \A?ith CVD treatment in all treatment in all
with CV[():,A%specIally prenal dlbar cavor 4 patients patients

3 g% WP g 7 % o
) i e
/ Drug treatment In\

low-moderate risk Aim for BP control Aim for BP control
patients without within 3 months within 3 months
CVD, renal disease
or HMOD

after 3-6 months of
lifestyle intervention
if BP not controlled /

S C Europe

opean Society  Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-31 0@ :3‘3:2
Cardiology



Table 23  Office blood pressure treatment target range

Office DBP
treatment
target range
(mmHg)
Hypertension + Diabetes + CKD + CAD + Stroke™/TIA
18- 65 years Target to 130 Targetto 130 | Targetto<140to | Targetto 130 Target to 130 70-79
or lower if tolerated | or lower if tolerated 130 if tolerated or lower if tolerated | or lower if tolerated
Not <120 Not <120 Not <120 Not <120
65-79 years® Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 70-79
if tolerated if tolerated if tolerated if tolerated if tolerated
>80 years® Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 70-79
if tolerated if tolerated if tolerated if tolerated if tolerated
Office DBP 70-79 70-79 70-79 70-79 70-79
treatment
target range
(mmHg)

P T T YYYS

2018 ESC/ESH Guidelines for the management
of arterial hypertension



Contributing Factors

* Sodium

« Salt

» Weight

* Lack of exercise
* Alcohol

* Age

» Genetics

» Tobacco
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OPIZMOZ AEYTEPOINAOOYZ YMNEPTAZHX

Opiletatl w¢ n untéptacn nov odeideTal O€ avayvwpioun atcia
KOlL LTTOPEL VAL QVTLUETWILOTEL PE MapEpBacn e8IKA yLa Tnv attia

YUnAdc¢ deiktng unoPiag kat mpwipn diayvwon AY €ivat onpovTika
otn Bepancutikn draxeipion tng Noocou

O1 aoBeveig pe AY pe 1o id10 emimedo All Kol NAIKIKG, CUYKPITIK&X PE TOUG
aoBeveic pe Y diaTpExouv HEYXAUTEPO KIVOUVO
YIX KXPSIAYYEIGKX CUMPBAVTX Kol BAGBEC O OpPYAVO CTOXOUC.




KAIVIKEC KATXOTXOEIC
npoc diepelvnon viax AY

Major Clinical Risk Factors for Secondary Hypertension

Resistant or drug-induced hypertension

Abrupt onset of de novo hypertension or worsening of existing hypertension

Accelerated or malignant hypertension

Severe end-organ damage, including disproportionate to degree of hypertension

Onset of hypertension at a young age, typically less than 30 years old

Onset of diastolic hypertension in the elderly (greater than 65 years old)

Spontaneous hypokalemia (primary aldosteronism and hypercortisolism)

Adrenal incidentalomas (primary aldosteronism, pheochromocytoma, and hypercortisolism)
Unexplained flash pulmonary edema (renal artery stenosis)

Unexplained rapidly declining renal function and asymmetric kidney size (renal artery stenosis)




EninTtwon (AY)

O To moocooTo AY oTOUG UTTEPTAOIKOUG UIMOPEl V& KUPAIVETAI armo 5 ewg 10%.
O To moocooTo AY o aoBeveig pe avOEKTIKA unEpTaon sival peyaAlTepo Tou 30%.

QO Agv pmopolpe va k&voupe Eheyxo AY o€ 0Aoug Toug aoBeveig HE UTTEPTAON.
ATTaITEI XPOVO KAl XPAMS Kl S€V £ival ArmodoTIKO. YITAPXOUV KATTOIN KAIVIK&

XXPOAKTNPIOTIK& KX EUPAMATA, TTOU Hag EMPBAAOUV VX KAVOUHE £ESISIKEUMEVO
gAeyxo yia AY.

O AnapaitnTn €ivai n 24wpn KATaAypapn TS &PTNRIKKAS Mieonc.

O AmokA€IONOG WEUBO-UTTEPTAONC TWV NAIKIWHEVWY, PEUSOAVOEKTIKNAG UMTEPTAONC,
UMEPTAONC MPOKAAOUHEVNCG MO PAPHAKA KXl OUGIEG.




Table |  Overview of the most common causes for secondary hypertension

e
~

Aop dno

Secondary cause | Prevalence'| Prevalence®| History Screening Clinical findings Laboratory findings
................................................................................................................................................................................. . T R
Obstructive sleep >5-15% >30% Snoring, daytime sleepiness, Screening questionnaire; 1 neck circumference; obesity; éﬁpheml Not specific
apnoea moming headache, irritability polysomnography oedema 2
Renal parenchymal | 1.6-80% 2-10% Loss of good BP-control; diabetes; ~ Creatinine, ultrasound of the  Peripheral oedema; pallor: loss fi:‘msde mass Creatinine, proteinuria; |
disease smoking; generalized kidney 5 Ca™*, 1 K*, ¢ PO,
atherosclerosis; previous renal g
failure; nocturia 2
larterystenosis | 10-80% || 25-20% | Generalized atherosclerosis; Duplex, or CT,or MR or  Abdorminal bruits; peripheral vasiular disease;  Secondary aldosteronism
diabetes; smoking; recurrent angiography (drive by) S ARR —; | K*; | Na*
flush pulmonary oedema g
Primary aldosteronism| 14-10% || 6-23% Fatigue; constipation; polyuria, Aldosterone-reninratio  Muscle weakness e } K*:ARR ¢
polydipsa (ARR) N
Thyroid disease 1-2% 1-3% Hyperthyreoidism; palpitations, TSH Hyperthyreodism: tachycardia, AF‘éccenumed Hyperthyreodesm: TSH | ; T4
weight loss, anxiety, heat heart sounds; e(ophﬂwaltws.gwwmodsm andlor T3 1;
intolerance; Hypothyreodism; Bradycardia; muscle weaknesgsmyxoedema Hypothyreodism: TSH 1,
weight gain, fatigue, obstipation g fT4 |, cholesterol ¢
Cushing's Syndrome | 0.5% <10% Weight gain; impotence; fatigue; 24 h urinary cortisol; Obesity, hirsutism, skin atrophyiStriae rubrae, 24 h urinary; cortisol 1
psychological changes; dexamethasone testing muscle weakness, osteopenia Glucoset; Cholesterol 1;
polydypsia and polyuria o K}
Phaeochromocytoma | 02-05% <1% Headache; palpitations; flushing ~ Plasma-metanephrines; 24 h  The 5 'Ps™ paroxysmal hypmen;o)ion: pounding metanephrines 1
anxiety urinary catecholamine headache; perspiration; palpitations; pallor
Coarctation of the <1% <1% Headache; nose bleeding; leg Cardiac ultrasound Different BP (>20/10 mmHg)b&wemuppcr- Not specific
aorta weakness or claudicatio lower extremities and/or betgeen right-left
am; | and delayed femoral pydsations;
interscapular ejection murmug rib notching
on chest Rx

BP, blood pressure; Ca™*, calium; K *, potassium; PO, phosphate; CT, computer tomography, ARR, aldosterone-renin ratio; Na*, sodiem; AF, atrialfibrillation; TSH, thyroid-stimulating hormone; T4, free thyraxine; T3, free triiodothyronine.
*Prevalence in hypertensive patients.



KOINEZ AITIEZ AEYTEPOIAOOY2Z YINEPTAZHZ

Endocrine

Primary aldosteronism (PA

Cushing’s syndrome (C)
Pheochromocytoma / paraganglioma (PPGL)
Primary hyperparathyroidism (PHPT)
Hypothyroidism

Thyrotoxicosis

Acromegaly

Apparent Mineralocorticoid Excess (congenital)

Obstructive sleep apnea

High Blood Pressure & Cardiovascular Prevention 27, 547-560(2020)




KOINEZ AITIEZ AEYTEPOIMNMAOOYZ YNEPTAZHZ

Renal parenchymal disease
Renin-producing tumor
Primary sodium retention (Liddle’s syndrome)

Gordon' syndrome (hyperkalemia with metabolic acidosis, normal renal function, low or low-normal plasma renin activity, and normal or elevated plasma aldosterone
concentration)

Reno-vascular hypertension (RVH)

Atherosclerotic (ATS-RVH)
Fibromuscular dysplasia (FMD-RVH)
Coarctation of the aorta

I Arteritis I

Intrarenal (i.e. microscopic polyangiitis, granulomatosis with polyangiitis)

Schonlein-Henoch purpura

Cryoglobulinemic vasculitis

latrogenic

Drugs and exogenous hormones (i.e. contraceptive pills, immunosuppressive, non-steroidal anti-inflammatory drugs, etc.)

Acquired Apparent Mineralocorticoid Excess (licorice, etc.)




P XpUAKX KOl XAAEC OUCIEC TTOU UTTOPE] VXX

au&noouv Tnv Al

MNivakag 24 Odpuaka Kat AAAEC OUOCLECG IOV UNOPEL va avfavouv tTnv apInpLaxn nison

dDépuaxko/ovoia

AvTiouAANTTIKA Sokia

MepLEXouv Kupilwg owoTtpoyova — IPoOoKaAouvv
UTIEPTAON OTO ~5% TwvV yuvalkwyv, cuviBwg nrua
aAAG puopel va eival kalw coapn

AwatnTikd Sokia

Nna napadswypa, datvulonponavoilapivn kat
olouvtpapivn

Pwik& anmocupdopnTikd

7Aleveptu<d dapupaxka

Nna napadswypa, vdpoxAwpikr dawvuliedpivn kat

_uSpoxAwpikn vadaloAivn

Audetapivn, kokaivn KatL £KoTacn — oL OUGLEG
AQUTEG ouvNBWCg MPOoKaAoUV ofeia kal OxL xpovia
unéptaon

NMukoéplZa

H xpovia unepBoAikr] katavadAwon yAvukopuag
HLMELTOL TOV UTTIEPAASOOTEPOVIOUO, SLeyEipovTag
TOUCG UTTOSOXELC AATOKOPTIKOELS WV KAt

QNMOOLEAAQVIOC TONM LETaCBOALCUIQ TOC KOQTILOANC

AVOOOKATAOTAATIKA dappHaKka

Nna ntapadswypa, n kukAoormnopivn A (to
tacrolimus €xeL pikpotepn enidpaocn otnv Al kKat
N patapukivn €xeL oxedov undevikn enidpaon
otnv AlN) kaLw ta ctepoeldn (rux.
KOPTIKOOTEPOELSH), uSpokopTZovn)

AVTLAYYELOYEVETIKECG AVTIIKAPKIVIKEG Bepaneieg
e ————

TAa AvILaQyyELOYEVETIKA dapuaka, Ornwcg ot
avaoTtoAeig tou VEGF (ru.x. bevacizumab), ot
AVAaoTOAELG TNG Kivaong tng tupooivng (rux.

COUVLTLVIMTIN) Kal n copadevipnn £xeL
avadepBel 6TL avgdvouv tnv Al

AAa dapuaka KatL OUGLES TTOU UTOPEL va
avfrjoouv tnv Al

AvaBoAika otepoedn), epuBpormnowntivn, un
otePOoeldn] aviidAeypovwdn dapuaka, putika
dapuaka (r.x. ep£dpa, pa-xovavyk)
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[1EPITTTWOEIC

m 56 xpovoc TTapouaialetal pe KepaAaAyia, BP
210/110 mmHg ka1 BoAepoTNTa OTNV OpPACH.

m 82xpovocg pe XNA kal uttéptaon, TTapoucialeTal
ue BP 230/120 mmHg.

m 76xpovn HETAPEPETAI OTO AYPOTIKO laTpeio atro
TOUC OIKEIOUG TNG ME dlatapaxec atro KNZ xwpig
eoTiaKa eupnuarta kal BP 240/110 mmHg.
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OPIZMOI

O1 aoBeveic pe ooBapn utrépraon (Al >180/110 mmHg) TTpéTTel va
KaTnyoplotroinBouv o€ DIAWOPETIKEG ONAdEC avaAoya HE TA
OUMTITWHATA KAl T onpEia UttTapEns BAGRBNS opyavwv-oTOXWV:

HYPERTENSIVE URGENCY (Emreiyouvoa utrépraon): the BP is a
potential risk but has not yet caused acute end-organ damage.
These patients require BP control over several days to weeks.

HYPERTENSIVE EMERGENCY (Ymrepemreiyovoa utrépraon):
also called hypertensive crisis, with acute impairment of an organ
system. Lower BP aggressively over minutes to hours.
ACCELERATED HYPERTENSION (EmrTayxuvouevn utrépraon):
recent significant increase over baseline blood pressure that is
associated with target organ damage, but without papilledema

MALIGNANT HYPERTENSION (Kakonfnc utrépraon). Presence
of papilledema (1928).
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EMIAHMIOAOTIIA

m AT TOUG UTTEPTAOIKOUG TO 70% £xel nmmia, To 20% PETPIA
Kal To 10% oofapn utréptaon.

m [lepitrou 1-2% Ba avarmTugouyv ETTEiyouda n
UTTEPETTEIYOUOO UTTEPTOON.

m H voonpdtnta Kal n BvntotnTa £€apTWVTAI ATTO TNV
ooBapoTnNTa TNG UTTEPTACIKAG AIXMUNG KAl TNV ouvuTTap¢n
BAGBNC opydvou-oTOXOU.

m Av dgv Bepatreubouv KataAAnAa > 90% Ba £xouv
ooBapr) ETMITTAOKN OTOV TTPWTO XPOVO Kal ¥4 auTwy Ba
KATAaANEEl EVTOC SETIAC, €€ OU KAl 0 OPOC KAKONBNC
UTTEPTAON.

m O1 avdpec Kal ol peonAikeg (40-50 eTwv) BpiokovTal O€
HEYAAUTEPO Kivduvo.



m Hypertensive Emergencies

Symptoms:
= Chest Pain
m Shortness Of Breath
m hausea, vomiting (cerebral edema)
= Blurry vision
= Confusion
m Loss of consciousness
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[TpokGpdIo GAyOC (Ep@Payua JUOKapPdiou)




AlagIQIOTIKO GAYOG KAl TTPOG TNV TTAATN

)




SEEEERUBTIVOI0 — opboTTVoIa

(TTVEUMOVIKO 0idnua)




" EEEEFEENOYIKG CUNTITWHATA,

onaopoi (EYKEPOAAIKO £TTEICOOI10)

Isit a
stroke?

Check
these

e SIgNS
< FAST!

ncols | Call 9-1-1at

| sign anysignof
Tk stroke.




2018 ESC/ESH Hypertension Guidelines

Diagnostic work-up for patients
with a suspected hypertension emergency

Common tests for all potential causes

Fundoscopy Is a critical part of the diagnostic work-up

12-lead ECG

Haemoglobin, platelet count, fibrinogen

Creatinine, eGFR, electrolytes, LDH, haptoglobin

Urine albumin:creatinine ratio, urine microscopy for red cells, leucocytes, and casts

Pregnancy test in women of child-bearing age

Specific tests by indication

Troponin, CK-MB (in suspected cardiac involvement, e.g. acute chest pain or acute heart failure) and NT-proBNP

Chest X-ray (fluid overload)

Echocardiography (aortic dissection, heart failure, or ischaemia)

CT angiography of thorax and/or abdomen in suspected acute aortic disease (e.g. aortic dissection)

CT or MRI brain (nervous system involvement)

Renal ultrasound (renal impairment or suspected renal artery stenosis)

Urine drug screen (suspected methamphetamine or cocaine use)

@Esc —

Siennann adie Williams, Mancia et al., ] Hypertens 2018;36:1953-2041 and Eur Heart 1 2018;39:3021-3104 Society of

of Cardgiology



m 56 xpovocg TTapouoialeTtal he kepaAaAyia, BP
210/110 mmHg kal BoAepoTNTA OTNV OpPOCH
(UTTEPETTEIYOUO O UTTEPTOON).

m 82xpovoc pe XNA Kal KavoviKn TTieon BpioKeTal
ue BP 230/130 mmHg (etreiyouca utrépraon).

m 76Xpovn HETAPEPETAI OTTO TOUC OIKEIOUC TNG ME
diatapayxec amo KNZ xwpi¢ e0TIOKA EupnHaTa
kal BP 240/110 mmHg (uTtrepeTTEiyouca
UTTEPTOOT)).
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Treatment Options (HU)

m Hypertensive Urgency:

~1Goal: Reduce BP to <160/100 over several
hours to day

B Elderlx at hi%h risk of ischemia from rapid
reduction o . therefore slower reduction in BP
in this patient population

“1Previously treated hypertension:

» [ncrease dose of existing med or add another med
» Reinstitution of med in non-compliant patients




B
ad

S
Treatment Options HU

(continued)

m Hypertensive Urgency continued:

“1Previously untreated hypertension:

= Slow reduction of BP (one to two days):
Amlodipine, Metoprolol XL, lisinopril

= (po anti-hypertensives usually enough)

m Experts recommend: Initiate two agents or a
combination agent (one being a thiazide diuretic)

- Rationale: Most patients with BP >20/10 above goal will
require two agents to control their BP

- Kavévag tou 10/5
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Treatment Options (HE)

m Patients with end-organ damage usually require
admission and rapid lowering of BP using iv
meds. Suggested meds depend on the end-
organ system damaged.

m For most hypertensive emergencies, mean
arterial pressure should be reduced gradually by
approximately 10 to 20 percent in the first hour
and by a further 5 to 15 percent over the next 23
hours. This often results in a target blood
pressure of <180/<120 mmHg for the first hour
and <160/<110 mmHg for the next 23.



Systolic Blood pressure intervention trial: Sprint

Preliminary results announced August 20th 2015

Late breaking Trials at AHA 75 min of presentations

Five related papers published in the NEJM

Top of the list of 15 Notable Articles for 2015” in NEIM

NHLBI declared: “Landmark NIH study shows intensive BP management saves lives”

[

3 98 Deepak Bhatt, MD, MPH: Harvard Medical School.

“Few advances in medicine truly warrant immediate change in Medical practice, the
SPRINT trial appears to be one such study.

Since publication SPRINT is everywhere
1 Grand rounds
University lectures
Teaching institutions
~1 Industry, FDA
Guideline committees etc



SPRINT: Open-label RCT sponsored by NHLBI at 102 sites in the USA
Research Question

Examine effect of more intensive high blood
pressure treatment than is currently recommended

Randomized Controlled Trial
Target Systolic BP

SPRINT design details available at:
NT + ClinicalTrials.gov (NCT01206062)
AR} + Ambrosius WT et al. Clin. Trials. 2014;11:53.
546.



«
All-cause Mortality
Cumulative Hazard *

S Hazard Ratio = 0.73 (95% CI: 0.60 to 0.90)
§ Ll
Standard
§ 8- (210 deaths)
2
E = '
3 S Intensive
(155 deaths)
S ] During Trial (median follow-up = 3.26 years)
Number Needed to Treat (NNT) to Prevent a
= 4 death = 90
: ; i ; ; :

INT Adapt from Figure 2B in the N Engl J Med manuscript



m

5 main factors involved in poor BP control

1. Efficacy of pharmacological therapies (True resistant HTN 2-5%)

2. Physician or treatment inertia (Many pts remaining on monotherapy and/or suboptimal

doses despite the suboptimal BP control )

3. Health care system deficiencies

4. Patient adherence to treatment

5. Failure of current antihypertensive treatment strategy
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Hypertension is not....

an arm disease |




2 YMINEPAXMATIKA

 H Aptnplakn YTeptaon «ClwTTNAGC
doAopoOvoC» (140/90 mmHg)

* Screening OTOV YEVIKO TTANBUOUO, 10iWC O€
opadeC uwnAou Kivouvou (>60, OIKOYEVEIAKO
IOTOPIKO+, 2A)

* YYIEIVO-OI1AITNTIKEC TTAPEUPATEIC (ATTWAEIO
Bapouc, atropuyn AAATOC, LECOYEIOKN
dlatpopn, doknon)

* QapuakeuTIKA aywyn (ouvduaouog atrd TNV
apxn) avaAoywc kapdlayyeiakou Kivouvou



We Are More Bacteria Than Human
A Paradigm Shift

Symbiosis vs_I?_ysbiosis

Bacteria _
Viruseghess

30 I?Icrillion human cells
| -

20.000 human genes #.00= 8 3 million microbial genes
| { AR (=“microbiome”)

2008 Microbiome Human Project /

lor}:éerkeleyl SPL




GUT Microbiome as a target and treatment in CVD/CKD

Chen et al. J Transl Med (2019) 17:5

‘ Dysbiosis: Qualitative and
t guantitative alteration of the
gut microbiota composition

Chronic kidney disease Depression

\

Rheumatoid arthritis

IFB disease
Metabolic / '
syndrome

C.difficile Non-alcoholic fatty
acid disease

Obesity




Circulation Research 2017

Tang Hazen

TLR2,40r9

1 Endothelial cell damage
M Foam cell formation

P Vascular inflammation
1 Insulin resistance

Production of IL-6, TNFa,
IFNy, CRP

Acetate Propionate Butyrate

GPR41 GPR43

1 sympathetic activity Mnflammation
M Intestinal gluconeogenesis TGLP-1. PYY

T Leptin, GLP-1, PYY JLipolysis
I*Adiposity

T Blood pressure

1 Atherosclerosis
(1 Cholesterol accumulation in cells of arterial wall)
Enterocyte Hepatocyte Macrophage
Change cholesterol Change bile acid Change macrophage
absorption synthesis phenotype
reprogramming

Uremic
toxins

)

A ~
- /)

p-cresol sulfate, Indoxyl sulfate

P Tight junction breakdown
T Systemic inflammation

Secondary bile acids

Olfr78 TGRS EXR
Blood pressure T GLP-1 release Steatosis
Hepatic tryglyceride

accumulation




Gut microbiota in renal physiology: focus on short-chain fatty
acids and their receptors Pluznick Kidney Int. 2016 December : 90(6): 1191-1198

Transported across the

colon and kidney by
special transporters

High fat diet +probiotics—SCFA — SCFAs

v v

Metabolism Major blood vessels- Renal afferent
Renal artery arteriol
\ Vascular beds
Gpra1 : Gpra3 OIfr78 (mouse);
i \ H Renin %0!25152 (human)
release
Ligands /& ﬂ o )CL — 0
(0]0]
OH 0 )J\OH

Pressure responses
O

H
O O
\/U\OH \)J\OH \/“\
0 0 OH
Acetate, propionate, Acetate, propionate, Acetate and

and butyrate; also responds  and butyrate; also responds propionate
to some other fatty acids to some other fatty acids




Acute coronary
syndrome

Atherosclerosis

M. Troeseid et al. /| EBioMedicine 52 (2020)

Cholesterol \
transportation

Foamcell [W 1 —
formation | B

Platelet
reactivity

‘L:'&/ e

_| Westernized food ‘

v ¢ . ot

‘ Dietary fiber




