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Heart Failure
Epidemiology

Difficulties

Uncertainty relating to the diagnostic criteria.

Undercounting of patients who have not yet been
nospitalized with this diagnosis.

Many elderly patients with edema or dyspnea of
non-cardiac origin, may be counted incorrectly.

To quantify the epidemiology of advanced heart
failure per se.

Norton C et al : Prog Cardiovasc Dis 2011;54:78-85.



Heart Failure

Epidemiology

>5.8 million patients in the USA. é
>550.000 new cases annually.

>23 million worldwide and rising.

2-3% of the total population worldwide.
200.000 patients in Greece.

Onein 5 > 65 years of age by 2050.

1.000.000 hospitalizations annually.
(primary diagnosis, mean time >10 days)




Chronic congestive heart failure —
evolution of clinical stages

No symptoms

Normal exercis-l

Normal LV

No symptoms

Abnormal LV
No symptoms
J Exercise
Abnormal LV

Symptoms
I Exercise
Abnormal LV

Symptoms not
controlled
with treatment




Functional Classifications

Comparison of ACCF/AHA Stages of HF and NYHA Functional Classifications

TE

ACCF/AHA Stages of HF

A At high risk for HF but
without structural heart
disease or symptoms of HF

B Structural heart disease but
without signs or symptoms of
HF

_ Structural heart disease with
prior or current symptoms of
HF

D Refractory HF requiring
specialized interventions

None

v

ol
NYHA Functional Classification

Mo limitation of physical activity.
Ordinary physical activity does not cause
symptoms of HF.

Mo limitation of physical activity.
Ordinary physical activity does not cause
symptoms of HF.

Slight limitation of physical activity.
Comfortable at rest, but ordinary
physical activity results in symptoms of
HF.

Marked limitation of physical activity.
Comfortable at rest, but less than
ordinary activity causes symptoms of
HF.

Unable to carry on any physical activity
without symptoms of HF, or symptoms
of HF at rest.

Unable to carry on any physical activity
without symptoms of HF, or symptoms
of HF at rest.

2013 ACCF/AHA Guideline for the Management of Heart Failure



Incidence of Heart Failure

Annual incidence: 10/1000 aged > 65 years
(USA) > 40/1000 aged > 85 years

Age-adjusted incidence of heart failure seems
to have plateaued

European population: 4 - 20/1000
(0.4 -2%)

Solomon S et al: Circulation 2007;116:1482-1487.




Incidence of Heart Failure
Health, Aging and Body Composition Study

Men and blacks were more likely to develop Heart Failure
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Heart Failure : Mortality

NYHA 11-111: 50% of pts will die within 4 years
(10-15% within lyear)
NYHA 1V: > 50% of pts will die within 1 year

=Remains a highly lethal condition over the past 4 decades.

=Most (92%) of deaths occur in patients over age 65, thus much
of the increase in mortality reflects the aging population

=Mortality rates have been consistenly higher:
In men than In women,
In diabetics than in non-diabetics




% Heart Failure : Mortality

Mortality rate : 1) At least 290.000 deaths in the USA alone each year

2) Increases from 25% to 60% after 4 years from first hospitalization
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Roger V et al: JAMA 2004;292:344-350.



Advanced Heart Failure
Mortality

Heart failure stage D

Five year mortality 80%

With continuous intavenous inotropic support
One year mortality 70% to 90%.

With ventricular assist devices for stage D

One year mortality 75% with optimal medical
therapy, and two year mortality 87%.

Deterioration from stage C to D
Incremental increase in mortality hazards 5.3

Rose E et al: N Engl J Med 2001;345:1435-1443.



Heart Failure
Morbidity - Hospitalization

Increased (CAD, DM, Obesity, Hypertension)
CHF > X 2.5-5times — risk > AMI

X 4 times — risk — Stroke
In hospital patients are increased (1979 -1999
289% relative increase)
High readmission rates (33% >2 times England)

Rodeheffer R : 3 Am Coll Cardiol 2004:44:740-9.




Heart Failure
Hospitalization

Readmission rates: 25% to 50% of patients with
heart failure, within 30-day to 6 months after initial
dischar-ge. For stage D patients 1-year freedom
from hospitali-zation or death was 32.9%.

Inpatient admissions: Increased risk of both
readmission and subsequent death in advanced
heart failure patients

O’Connor C et al: Am Heart J 2008;156:662-673.



Heart Failure
Cost of therapies

$ 39 billion annually USA: > Cancer + AMI
for heart failure Europe: 1-2% of budget

New medications and diagnostic tests.
Increased rates of hospitalization.
Implantation of costly novel devices.

As the diseases progresses, consideration for heart
transplantation, mechanical circulatory support and
end-of-life care.
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Rohde L et al: Nat Rev Cardiol 2013:10:338-354.
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OIKONOMIKH KPIzZH
2THN EAAAAA
KAI
ENINTQZEIZ 2THN YI'EIA
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BACKROUND 1

»Elval kowvwg amodektd OtL n oAk Bvnowotnta aufdavel TIC TePLOdouC
KOWWVIKWY KPLOEWV, OTWC TIOAEUOL, UOLKEC KATAOTPODEC 1 TPOUOKPOATLKEC
emBeoeLg. 12

»H EAAGSa Blwvel edw Kkal xpovia pia mepitodo olkovouLkng kpiong. H €éAeuvon tng
TIOYKOOULOC OLKOVOULKAC Kpiong to ¢Owvonwpo tou 2008 0briynoe oTov MEPALTEPW
EKTPOXLOOMO TNC €AANVLIKNG olkovouiag, adol to EAAEUUA AAAQ KOl TO XPEOC
avénonkav pe akoun ypnyopotepous pubuouc.

»H OlKOVOULKN KpLlon Kol Ol CUVETELEC AUTAC OTWCE N avepyLa, N Helwon pobwv
Kol n €makoAlouBn éEkmtwon tou eruedouv SwaPBiwong  emnpedlouv TNV
kapdlayyelakn Ovnowuotnta, onwc £xel ¢davel amod peAETEC o€ AAAoUG
nAnBuopouc.

Spiegel PB, Salama P. Lancet 2000
Goldberg RJ et al. Am J Cardiol 2005
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BACKROUND 2

»>[1ePIOPIOCPOC TTPOANTITIKWY ECETATEWY, AWPNGS PAPUOKEUTIKAG Aywyng Kal
QUOKOAIa TTpOCRaoNnG o€ KATTOIES ATTO TIC dNUOCIEC DOUEG UYEIaC.

»Evac otoug mévte ‘EAANVEC (22%) dev AauBAavouv Tn GapuaKEUTIKI aywyn
n 0ev uttodAAovTal o€ e¢eTdoelg (1d1aiTepa uwnAo yia Tnv EupwTrn) kai duo
OTOUG OEKA OEV £XOUV UETPNOEI TNV APTNPIAKK TTiEON, TN XOANOTEPOAN Kal TO
OAKXAPO AihaToC YIa TN TTPOANYN TWV KAPJIAYYEIAKWY VOOWV.

HELLAS HEALTH IV STUDY



» MeAetrOnkav SU0 XpoViKEC Tteplodol avadopLkd PE TNV EMIMTWON Tou 0E€0C
eUPPAYHATOC TOU pHuoKapdiou, TNC KOATILKAC MOPUOPUYNC KoL TNG KAPSLAKNG
OVETIAPKELOC OTOUC aoBeveic mou ewonxOnoav otnv Kapdlohoyikn KAk tou
NA EAIZ.

»H nmpwtn adopa tnv mevraetia 1-1-2003 €w¢ kot 31-12-2007 n omola
oplotnke w¢ "mevtaetia mpo Kpiong .

»H O6eltepn adopd to Stdotnua 1-1-2008 £€wg kat 31-8-2012 to omoio
oplotnke w¢ "mevraetia tng Kpiong™ .

»H yxpovikl évapén tn¢ Kpiong oplotnke t1Oo €toc¢ 2008, kKaBwcg TOTE
TIOPOUCLACTNKE HElwon oTo akaBaploto eBvikO mpoiov , n omoia e€akoAouBel
va udilotatal kat cuvodeveTal amo otadlokni avénon Tou ToocooToU avVEPYLAC.

Papadiitriou D...... Trikas A: Eur J Heart Fail 2014;abstr.
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Letter to the Editor

Greek socio-economic crisis, ancl incidence of acute myocardial infarction in
Southwestern Peloponnese SR ess

Emmanouil Makaris *', Gealge Michas ®*!, Renata Micha ®, Dimitris Gkotsis 2, Charalampos Panotopoulos =,
loannis Pisimisis ®, Dion_\,rsis Svoronos ®, llias Tsichlis ®, George Koudounis ®,
George Asimakis ®, Spyridon Zobolos *

* Deparmment of Cardiology, Genenal Hospiral of Messinda, Kalamam, Greece
= Department of Food Sdence and Human Numition, Agriculneml University of Athens, Athens, Greece

Age adjusted incidence rates of acute myocardial infarction per 10,000 inhabitants in Messinia, Southwestern
Greece, during the crisis period (January 2008 to December 2012) as compared to the pre-crisis period
(January 2003 to December 2007) according to sex (panel A, men; panel B,women), age group,
and calendar year.

. Incidence of AMI was higher in the crisis
period compared with the pre-crisis
period (rate ratio = 1.40, 95% Cls = 1.29—
1.51, p < 0.001). The two periods differed
with respect to the 5 age groups; this
difference was significant for the older 3
age groups. aged 55-64 years, 1.44 (1.21-
1.71); aged 65—74 years, 1.53 (1.31-1.78);
and aged 75+ years 1.35 (1.19-1.54). -

* Men had Signiflcantly higher inCIdence ° 2003 2004 2005 20086 2007 2008 2009 2010 2011 2012
of AMI than women in both periods. In vear
the pre-crisis period the rate ratio was 3.48
(3.00-4.03), and during the crisis it was
3.05 (2.70— 3.44) (p < 0.001 for both
periods).

. We found a significant interaction
between age and sex in the crisis period
(p = 0.02), such that the effect of female " v e | < <
sex was higher in the older age groups Y e ——% &3 3§ = —u=
(75+) than in the younger ones. 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

YEAR

—e— 20-44 —m— 45-54 55-63

65-74
S0

80

70

60 : <
so —— | - = =

40

30

20

INCIDENCE OF AMIPER 10,000 3»

o o ———

—e— 20-34 —m— 45-53 55-64

65-74 - 7S+
S0

so
70
60
so
a0 . o e———
30 ="
20

INCIDENCE OF AMIPER 10,000 (0




EIZATQrez rA OeM (1)

Setia mpo kpiong Setia kpiong
Avtpeg TINovaikeg Avtpeg INvvaikeg

YOVOLO EICAYOYDV 1903 1517 2015 1845
OEM 544 (28.6%)* 221 (14.6%)* 569 (28.2%)* 272 (14.7%)*
<45 gtdv 66 (12.1%)7 39 (17.6%)7 79 (13.9%)t 44 (16.2%)7
Avoo@aloTor/gg 61 (11.2%)7 22 (10%)t 133 (23.4%)t 45 (16.5%)t
Xopic kavéva 31 (5.7%)7 15 (6.7%)t 42 (7.4%)t 29 (10.7%)7
TOPayovTa Kivovvou

* gvtog ™G mapeviEcewg avapépoviat Ta t0cootd OEM enti Tov GuvOLOL TV EIGOYOYDV GTIC SIAPOPES VTOOUASES
T mocootd £t Tov GuVOLOL TV OEM o7T1g 314¢p0pEG VITOOUAOES.

* Vv mevragTia Tpo TS Kpiong

3420 swooywyés cuvolka ek tv omoimv ot 1903 fjtav dvipeg kat ot 1517 ftav yvvaikeg. Amd tovg 1903 dvrpec mov gionydncav
omv Kopdioroyik Kiwvikn OEM vréomnoav ov 544 (28.6%) ek twv omoiwv ot 66 Ntav < 45 gtov (12.13%) , ov 61 frav
avaoc@itototl (11.2%) xar ot 31 (5.7%) yopic kavéva mapdyovio kivddvov. Amo tig 1517 yuvaikeg or 221 ( 14.57%) cvvolkad
vréotnoav OEM ek tov onoiwv ot 39 (17.65%) ftav <45 etdv, o1 22 (10%) ftav avacediioteg kat ot 15 (6.7%) dev iyov kavéva
mopdyovta KivoHvou.

* XNV mevroeTio TG Kpiong

3860 sioaymyéc cuvolikd ek Tv omoimv ot 2015 ftav dvrpec kot ot 1845 ftav yuvaikeg. Amod tovg 2015 dvipeg ot 569 vréotoav
OEM (28.2%) ek tov omoiov ot 79 (13.9%)Mtov kdt® tov 45 etdv , ot 133 (23.4%) avoacpdiictol kot ot 42 (7.4%)dev giyav
Kovéva mapdyovta Kivoovov. Amd tig 1845 yuvaikeg o1 272 (14.7%) vréotoav OEM ek tov omoiwv ot 44 ( 16.2%) fitav kdto tmv
45 g1v , 0145 (16.5%) frav avacediioteg kot ot 29 (( 10.7%) dev giyav kavéva mapdyovto Kivduvov.

Papadiitriou D...... Trikas A: Eur J Heart Fail 2014;abstr.



ﬂ L 1 H ENINTQ2ZH THZ EAAHNIKHZ OIKONOMIKHZ KPIzZHZ 2TI2

mﬂ"*

STy | EIZAFQrEZ MA OEM (2)

AplOpdc OEM tnv 5¢etia tpo tng kpiong (UtAe xpwpa) Kat tnv 5etia tng kpiong (kOKKwo Xpwua)

OEM
250

200

150
100 -
50 ] I
0 - . . . . . . . . .

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

O aplBuog twv elcaywywv ywo OEM:
1. au€AOnNKe OTATIOTLKA ONUOVTLKA 0TO yuvalkeio ¢puAo (p<0.001).
2. AuénOnke oplOKA OTATLOTIKA CNUOVTLKA OTLC YUVOILKEG KATW TwV 45 €TWV CUYKPLTLKA UE
TOUG AVTPEC TNC 6lacg nAklakng opadag (p<0.1) .
3. AuénOnke otoug avaodpaAilotoug aoBeveic Kuplwg oTto avtplko ¢uAo.
4. Mapouoiaoe PLKPN avénon o€ AVIPEC KoLl YUVailkeC Ttou dev £depav KavEvVa Tapayovia
Kwwéuvou (p<0.1).
Papadiitriou D...... Trikas A: Eur J Heart Fail 2014;abstr.



OIKONOMIKH KPIZH
KAl
KAPAIAKH ANEINAPKEIA



uﬂ 'Lﬁ"i H ENINTQZH THZ EAAHNIKHZ OIKONOMIKHZ KPIZHZ 3TIZ
.;n,:'fmj] nl EIZAFQrEZ TA KA (1)

2TOIXEIA NOZHAEIAZ AZOENQN lA KAPAIAKH ANEMAPKEIA THN NEPIOAO
THZ OIKONOMIKHZ KPIZH2

ETOY XYNOAO AXGENEIX MEXH <60 ANTPEX TYNAIKEYX ANAX®/XTOI
AYOQENQON MEK.A. NOXHAEIA ETQON

2009 654 86 6,2 nu. 14 59 27 5

2010 712 95 5.8 nu. 22 60 35 8

2011 739 98 5.4 nu. 28 62 36 12

2012 780 108 4.8 nu. 35 66 42 15

2013 840 121 4,0 nu. 44 72 49 22

oInuavtikn P twv acBsvwv pe KA < 60 etwv, KaBwe Twv avaodAAloTwy
aoBevwv Kkatd tnv nepiodo tng olkovoulknc kpiong (p<0,001)

Papadiitriou D...... Trikas A: Eur J Heart Fail 2014;abstr.



EIZATQrez riA KA (2)

ZYTKPIZH KATA ®YAO TQN AZOENQN MOY EIZHXOHZAN rA KAPAIAKH
ANENAPKEIA THN NEPIOAO THz OIKONOMIKHZ KPI1ZHZ

2009 2010 2011 2012 2013

30
70
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v/ JTATIOTIKA  ONUOVTIKA Tpoodeutiky avénon Tou TOo00TOU TWV
VOONAeUOUEVWY aoBevwyv He KapdlaKkn OVETAPKELDL oOf €triowa Badon
(p<0.01)

Papadiitriou D...... Trikas A: Eur J Heart Fail 2014;abstr.



H ENINTQ2ZH THZ EAAHNIKHZ OIKONOMIKHZ KPIzZHZ 2TI2
EIZATQrez riA KA (3)

* TN MEAETN MOC TO TOOOOTO TwV 0aoBevwv Tou €ixav wg altia ewcaywyng tnv
kKapdLaKkn avemapkeLla ival pkpotepo (rnepimou 1 otoug 8 aoBeveic) oe oxEon e auto
nou kataypaddetal otn 6tebvn BLBAoypadia.

* Napatnpeital emniong otadlokn Helwon NG HEONG OLdpKelag voonAeiog Ttwv
acBevwy, mou pmopel va odeiletal eite otn PeAtiwon Twv OgpaAMEUTIKWV
napeUBAcewyv Kol TNG CURMOPPWONG TWV aoBeVWY OE AUTEC, €ite otnV aduvapia Twv
olo kol avéavopevwv avaodpaAlotwyv acbevwv va avtamokplOolv OTO OLKOVOULKO
KOOTOG HLOC TIOPATETAUEVNG VOONAELOG.

*ErtutAéov  eivalt afloonueiwtn Ml mpoodeutikl avénon ToOU TOOOOTOU TWV
voonAevopevwyv aocBevwyv pe kapdlakn avendpkela oe stowa Baon (p<0,01), evw n
avénon autn evtomniletol Kuplwe oto yuvalkeio ¢puAo (p<0,01).

*TEANOC, Ba TPETEL EMIONC VA TOVLOTEL N ONUOVTLKN avénon tou toocootol Twv aoBevwv
He kapdlakn avemapkela NAkiog Katw twv 60 eTwv, KABWC KoL N peyain avénon twv
avooPpAAoTwy aoBevwy PE KapSLaKN AVETIAPKELD KATA TNV TIEPLOOO TNG OLKOVOULKAG
Kplong (p<0,001).

Papadiitriou D...... Trikas A: Eur J Heart Fail 2014;abstr.



OIKONOMIKH KPIZH
KAI
KOAMNIKH MAPMAPYTH



Jw“k LSRN,

[ W H ENINTQ2ZH THZ EAAHNIKHZ OIKONOMIKHZ KPIzZHZ 2TI2

,.,,TJM ![ EIZATQrez riA KOANIKH MAPMAPYTH(1)

JUYKEVTPWTLKA otolxela KM tnv 5etia NG Kplong ouyKPLTLKA PE TNV SeTia

PO TN Kplonc.

Setia mpo kpiong

Setia kpiong

Avtpeg INvvaikeg Avtpeg INvvaikeg
YOVOLO EICAYOYDV 1903 1517 2015 1845
KM 286 (15 %)* 306 (20 %)* 364 (18 %)* 502 (27,2 %)*
<60 gT@v 45 (15,7 %)t 57 (18,6 %)t 98 (27 %) 132 (26,3 %)t
AvacpaloToveg 21 (7,3 %)t 17 (5,5 %) 7 56 (15,4 %)T 64 (12,7 %)t
1°Engi66610 KM 34 (11,9 %)t 51 (16,7 %)t 78 (16,7 %)t 128 (25,5%)t

V' ZTOTIGTIKG ONUAVTIKY adéENnoT TV yuvoikeiov sicaymydv yio KA katd mv

nevtoetio g kpiong (P<0.001).

v’ ZTaTIoTIKG GNUAVTIKE oOENo TV YuvaikdV kdto tav 60 etdv (p<0.01).
v YrepdmAacoopuog Tmv avac@ilotav acdevdv pe KM v nepiodo ¢ kpiong
v Z1oT10TIKG onuavtikn avénon Tov aoBevav (AvIpec Kol YUVOIKES) TOL ELPAVIGOV

v TpOT eopad KM. (p<0.01).

Papadiitriou D

Trikas A: Eur J Heart Fail 2014;abstr.



‘ L1 H ENINTQ2ZH THZ EAAHNIKHZ OIKONOMIKHZ KPIzZHZ 2TI2
j [ EIZATQrez riA KOANIKH MAPMAPYTH(2)

KM
250
200
150
100
) I I
0
2003 2004 2005 2007 2008 2009 2010 2011 2012

v O apiBudc tov sioaynydv yio KM napovsioce onuavtikny adénon katd v
TEVTOETIOL TNG KPIoNGg Kol 6To OVO PUAN GLYKPITIKA LE TNV TEVTOETIOL PO TNG
Kpiong aAld m avENoM AL NTOV GUEOC LEYOADTEPN YO TO YUVOIKEIO GVAO
(p<0.001).

Papadiitriou D...... Trikas A: Eur J Heart Fail 2014;abstr.



H ENINTQ2ZH THZ EAAHNIKHZ OIKONOMIKHZ KPIzZHZ 2TI2
EIZATQrez riA KOANIKH MAPMAPYTH(3)

»Ano 0 avoTépm amotelécpato dlapaivetor Eekdabapa 6Tl 0 aplOudg TV
elcayoynv Yoo KM mapovcioce onuavtikn adénon Kotd TNV TEVIOETIO TNG
KpiomMg Kal oTa 00O VAN GUYKPITIKA UE TNV TEVTUETIO TPO TNG KPioNG aAAd
M avéNoT aVTH NTAV COPOS UEYOADTEPT Yo TO Yuvalkeio eoio (p<0.001).

»Enriong, avénnke onuovtikd to mocootd v acbevov pe KM nikiog
Kdtw twv 60 £tV TO00 OTOLG AVTPEC OGO KOl OTIC YUVOUKEG UE TOVC
TPOTOVE VO, KATEYOLV TO TPMOTELN 0TI LKpOTEPEC NAIKieg (p<0.01).

»Avtd6 mov elvan aloonueioto ®otdco, E€ivar M HEYAAN  avénonm
(VTEPOMANGIAGLOG) GUVOMKA TV AVUGPAMGTOV aclevdv Tov VTEGTNGUV
KM v mepiodo g kpiong (Kvupiowg o1o yuvaikeio @OA0) evd TEAOG
wopatnpNOnke o peydin avénon tov aclevav (AVTPEC Ko YOVOIKEC) TOV
gupavicay yuo Tpatn eopa KM. (p<0.01).

Papadiitriou D...... Trikas A: Eur J Heart Fail 2014;abstr.



2YMIMEPAZMATA

" H napovoa avadpoulky MEAETN aveDelEe onuavik avénon twv
ELOOYWYWV YLl TPELC Ao TIC Paoilkotepeg altiec kapdlakng voon-
potntac (OEM, KA, KM) koatd tnv mepiodo TNnNG OLKOVOWULKAC Kplong,
urtoypappilovtag tnv emnitaocn tou mpoPARuatoc oe olaitepec TAN-
Buoplakéc opadec ( .. avaocdhailotol).

" Ta voonjuata tou Kapdiayysiakol TOPOUEVOUV N KUPLOTEPN OLTid
BavATou OTOV QVETTUYMEVO KOOMO KOL TOL EUPAMATO TNG TIOPOVCOC
HLEAETNC ATOSELKVUOUV TN ONMAVTIKA EMLITTWON TNG OWKOVOULLKNG KPLong
oTnNV Kapdlakr voonpotnta Kal Kat' emektaon otn dnuooia vyela.

=|Slattepn HEPLUVA XPELAleTal yia TNV PoAndn tng KopdlayyeLokng

voonpotntag wLlaitepa otnv mopovoa TMeEPLoOO TNC OLKOVOWMLKNAC KPLi-
one.

Papadiitriou D...... Trikas A: Eur J Heart Fail 2014;abstr.



HEART FAILURE: THERAPY

HF-REF: The building blocks of therapy

X
Digoxin VAD Ivabradine

CABG CRT H-ISDN

ICD

Beta-blocker ACEI/ARB MRA

L)

ARNI?

McMurray 2015 European Journal of Heart Failure



FUTURE PERSPECTIVES

e Bendavia, a novel mitochondria - targeting
peptide, through reversal of mitochondria
damage, increased availability of ATP along
with reduced reactive oxygen species
production, led to improved cell contractility
and relaxation In failing cardiomyocytes
Isolated from dogs with chronic heart failure.

RS

H.N.Sabbah, European Heart Journal (2015)




How to design clinical trials in heart failure?

Heart failure

(Dt B ) o (e atanmaton Death
x’/
NEW ‘ENDOTHELIAL TRIALS ‘OLD SCHOOL’ TRIALS
~ contemporary pharmacology

~ systems physio-pharmacology

« One target, one drug

* Phenotype-oriented, gender-specific : Vague-para.meter-oriented
* Check-and-balance approach * All-or-nothing approach

* Endothelium-friendly dosages:

Gently stepwise increasing, while preserving
arterial pressure

European Heart journal (2015) 36, 2050-2060
doi:10.1093/eurheartj/ehv132




OEPANEUTIKEC NPOCEYYIOEIC OTN
KapO1aKn avenapkeia
 OuadIKN CUVEIC@OPA - OpyaAvwon

I'evetikn ? : (QOPUUKOYEVOUIKT)

I'eveTioTC

YITOXPEWOEIG:

Q) CUMMETOXN O€ EPEUVNTIKA TTPWTOKOAAQ

B) Tpéofacn acBevwyv O€ VEEC OEPATTEUTIKEC ETTIAOYEC (MOVADIKN
Auon)
Y) diatipnon uwnASTaTOU KAIVIKOU ETTITTEOOU
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