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Ayanntoi cuvadeApol,

0 ENLOTNPOVIKG NePLodIkG Aptnplakn Ynéptaon NG EAANVL-

KNG Etalpeiag Ynéptaong KukAo@opel anod to 1992. To

2016 n etaipeia pag avavéwaoe tnv €k6oon tou NepLodi-
KoU, Npooappdlovidg tn oTIG oUYXPOVEG analtnoelg Kal oto-
XxeUovtag otov (610 npwtapxikd otdxo nou €ival n kaAutepn
eknaideuon twv EAANRVWY YIATPWV.

O Baokég apxikdg oxedlaopds tou neplodikou dlatnpnbnke

(OTE VA NAPAnéPnEL OTNV OTOPIA TOU KAl va SEIXVEL TN OUVEXELD

Kal €€AEN. H avavewpévn opn KaBe TeUxoug neplAapBavel ta

€ENG:

» Mapouaciaon evog eNOTAPOVA TOU eEWTEPIKOU Pe SleBvn ava-
YV@PLON Y1a T oupBoAn Tou otnv £peuva Kal Tnv eknaideuon
OTNV UNEPTAoN KAl Ta Kapdlayyelaka voonuata.

» Enikalpo dpBpo and Tov Napandvw €161kd o€ onpavtiké B£pa
nou anaoxoAe( Tov eNOTNPOVIKO KOO0 TNG UNEPTAONG.

» Enikalpo apBpo avaokdnnong ano €181k oTn xwea Pag.

» MpaKTIKEG avaoKoNNOELG o€ B€pata nou apopoUuv TNV aVTlpeE-
TWNION TNG UNEPTACNG OTNV KALVIKA Npagn.

» Mpwtdtuna dpBpa pe véa epeuvnTika Sedopéva yia TNy unép-
1A0N Kal TIG oxeudOPeveg NaboAOYIKEG KATAOTACELG.
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ge unéptaon.

» MNapouciaon evog avayvwplopévou 1aTpeiou unéptaong otn
XWPa Pag.
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ANYN TwV KapdLayYELaKWV VOONPATWY PEOW TNG KAAUTEPNG €K-
naideuong Twv YLaTpwV.

EAnidoupe to avavewpévo Neplodiko TNG etalpeiag pag va eival
evolaQEPOV Kal XpNOLPO Yia Toug EAANVES yIaTpoUG KAl va Cup-
BaAAEL oTnNv KaAUTEPN EVNPEPWON TOUG KAl 0TNV GUECN PETAPOPa
vedTEpWY SESOPEVWV YIa TNV UNEPTACN KAl TG OXETI{OPEVES e
autn NaBoA0YIKEG KATAOTAOELG OTNV KABNPEPLVA KALVIKNA MPAagN.

To Atolkntiké ZupBounio
NG EAANVIKAG ETalpeiag Ynéptaong
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Reassessment of blood

pressure goals: Should a single
value or range be the goal?

Vincent D. Salvador, MD and

George L. Bakris, MD,

Department of Medicine, AHA Comprehensive
Hypertension Center

Section of Endocrinology, Diabetes, and
Metabolism

University of Chicago Medicine, Chicago, IL USA

ABSTRACT

Previous hypertension guidelines recommended a single blood pressure (BP) goal or value as a treatment target.
For years, there has been contentious debate on the ideal BP threshold, and this continues to be a moving target.
The lack of a recommended lower limit of efficacy and safety may offset the intended incremental cardiovascular
risk reduction proposed by some due to treatment-related adverse events and discontinuation, especially in older
and frail people. Evidence from randomized controlled trials, post hoc analyses, and meta-analyses have brought
to light that a specific target range of BP appears more pragmatic and clinically relevant than reliance on a single
BP threshold value. A risk-based blood pressure target range should maximize incremental benefits in the appro-
priate patient population while avoiding over- and under-treatment. This evidence-based approach can maximize
the time-in-target BP control rate, which has significant prognostic importance. BP treatment should be focused
on time in the target range contingent on age, comorbidities including vascular stiffness, and level of cardiovas-
cular risk rather than a single target value. This should be the future of guideline goals and analytical assess-

ments.

& Key-words: Hypertension, guidelines, targets, outcomes, variability

he approach to hypertension management

I has been refined through the years and is
still evolving, albeit slower. Blood pressure

(BP) guidelines from their inception have focused
on a single cut-off value to be the goal for diagnosis
and treatment. Over the past 40 years, the BP target
goal has been reduced from less than 140/90 mmHg
to less than 130/80 mmHg.! All previous cardiovas-
cular and renal outcomes studies support this revi-
sion based on reduced cardiovascular event rates
and slowing kidney disease progression.>? Two no-
table exceptions are the Action to Control Cardio-
vascular Risk in Diabetes (ACCORD) trial and the

< Correspondence: George Bakris, MD, Professor of Medicine University of Chicago Medicine -

Systolic Blood Pressure Intervention Trial
(SPRINT)3*. Both these trials proport a BP of
<120/80 mmHg. However, this needs to be taken
into context of the trial cohorts and how BP was
measured and thus, can’t be compared to other trials
using different BP measurement methodology’ but
even then, the overall average BP for the intensively
treated group was above 120 mmHg over most of
the study duration. Thus, static values as goals, re-
gardless of the methodology used, do not reflect dy-
namic lifestyle changes that occur daily in people.
Moreover, they do not consider physiological chan-
ges with aging, progressive stiffness of arteries over

5841 S Maryland Ave. MC 1027

Chicago, IL 60637 « Tel: 773-702-7936 - Fax: 773-834-0486 -+ Mail: gbakris@uchicago.edue

Aptnplakn Ynéptaon, 31, 2: 85-89, 2022
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time, and the presence of concomitant diseases.

The importance of vascular stiffness is also not
accounted for when assessing BP goals and the va-
lidity of measurements, especially in those with pulse
pressures over 70 who are generally older. It is well
known that increased vascular stiffness is associated
with isolated systolic hypertension, increased BP
variability, and a greater likelihood of masked hy-
pertension field®’. These factors contribute to in-
creased cardiovascular morbidity and mortality that
a single BP measurement cannot accurately assess.
Moreover, these are individuals where lowering BP
to <120 mmHg is impossible due to reduced cogni-
tive functioning, dizziness, and somnolence®. These
factors are better characterized by ambulatory blood
pressure monitoring (ABPM).” However, what can-
not be practically evaluated on a day-to-day basis is
the time-in-target range (TTR).

Recent studies have examined TTR and indicate
that those with a higher percentage of time within
the BP range have reduced all-cause mortality and
lower cardiovascular events!®!!. However, TTR relies
on a specific BP range rather than a single threshold
value. One primary reason for the absence of a BP
range to describe a goal is that there are no outcome
trials that delineate a range and validate the cardio-
vascular outcomes. However, based on available data,
it can be argued that BP ranges around the central
value within one standard deviation are consistent
with lower event rates than a single value.

We highlight the similarities and differences be-
tween the American and European hypertension
guidelines and review the evidence to support using
a BP range within one standard deviation of the
mean rather than a single threshold goal for better
assessment of cardiovascular and kidney disease out-
comes.

The American College of Cardiology / American
Heart Association (ACC/AHA) and European So-
ciety of Cardiology / European Society of Hyperten-
sion (ESC/ESH) guidelines share a common ground
in tangible ways'?. The importance of a standardized
BP measurement technique and the utility of home
BP monitoring and ABPM are emphasized across
the guidelines. The recommendation for using be-
ta-blockers specifically for those with compelling in-
dications such as angina, post-myocardial infarction,
heart failure, and atrial fibrillation is consistent with
the guidelines. Lifestyle modification remains em-
phasized by various professional societies involved
in the guideline development as the base of all BP-

lowering therapy.'? The similarities between the
guidelines focus on a compelling body of evidence
supporting such recommendations based on the
strength of scientific studies. Nonetheless, there are
discordant points between the policies where the re-
spective expert panels interpreted the same data dif-
ferently.

The significant differences between the guidelines
are far from trivial to ignore. The areas of contention
on the threshold for diagnosis and treatment have
far-reaching repercussions in achieving hypertension
control and its potential complications. The ACC/
AHA defines the diagnosis of hypertension at a lower
threshold value of 130/80 mmHg compared to 140/90
mmHg in the ESC/ESH. Meanwhile, the recom-
mended initial treatment strategy involving a single-
pill combination is strongly recommended by the
ESC/ESH but with the provisional condition by
ACC/AHA only for those with 20/10 mmHg above
goal. Therapeutic BP target is more nuanced, i.e.,
considering patients’ age and comorbidities, in the
ESC/ESH guidelines compared to a “one-size-fits-
all” BP target in the ACC/AHA.!> When the guide-
lines don’t meet eye-to-eye, the divergence in the rec-
ommendations raises questions on what could have
been the underlying justification for such differences.

One distinguishing feature of the ESC/ESH
guidelines is the tailored BP target goal based on an
individual’s cardiovascular risk. Some specific BP
ranges have been suggested depending on accom-
panying cardiovascular risk factors.'® The underlying
concept is that the risk for cardiovascular events is
cumulative from the various predisposing factors at
play. For instance, patients with high-normal BP,
defined by ESC/ESH guidelines as 130/85 to 139/89
mmHg, are recommended to have pharmacologic
treatment initiated only if their cardiovascular risk
is very high such as those with established coronary
artery disease (CAD)."? This recommendation is
supported by meta-analyses of randomized con-
trolled trials (RCTs) that demonstrated risk reduc-
tion in stroke in those treated with BP-lowering med-
ications for those with normal and high-normal BP
(120-139/80-89 mmHg) accompanied with very high
cardiovascular risk only. There were no reduced car-
diovascular events in patients with low or moderate
cardiovascular risk.!* Thus, the total cardiovascular
risk matters in treatment decisions as the absolute
risk reduction is more significant for those at higher
baseline risk.>

A rigid BP target for hypertension treatment ig-
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nores that cardiovascular risk runs a spectrum based
on the individual’s predisposing conditions. The ther-
apeutic benefit and risk have to be balanced by
achieving an “optimal” BP target range that provides
more significant risk reduction while minimizing
treatment intolerance.!? One has to be cognizant of
identifying the sweet spot for reducing the risk of
cardiovascular events in individuals who are also at
high risk of adverse events from too aggressive BP
lowering. As previously demonstrated in a meta-
analysis, reduction in systolic BP (SBP) below 130
mmHg was associated with more significant treat-
ment discontinuation but a minor absolute risk re-
duction of cardiovascular events.'®

Aside from the burden of adverse effects in an
attempt to achieve a lower target BP threshold, an-
other critical consideration in proposing a target BP
range is avoiding wide BP variability. Though BP
variability as a therapeutic target remains an open
question that warrants clinical outcome studies,
emerging evidence has suggested that wide BP vari-
ability beyond one standard deviation of a mean be-
tween 130 and 140 mmHg could contribute to stroke,
cardiovascular mortality, and worsening renal func-
tion.!”-1? It has been hypothesized that wide BP vari-
ability facilitates oscillatory shear stress in the en-
dothelium, leading to atherosclerosis and loss of
glomerular autoregulation.?’

The concept of “the lower, the better” has reinfor-
ced the practice of focusing on a single threshold BP
target. This oversimplification ignores the pheno-
menon of BP variability over time. A single BP thre-
shold does not reflect the actual BP load over time
which could be better tracked by monitoring the
therapeutic BP range. Rather than adhering to a fixed
threshold value, a more prudent and clinically relevant
approach targets an optimal therapeutic range be-
tween 120 and <140 mmHg. In a multiethnic retro-
spective study by Gomadam and colleagues, this con-
cept was illustrated where the presence of diabetes
changed the CV and renal disease progression risk.

Contrary to previous studies, the benefit of very
low BPs, i.e., less than 120 mmHg systolic, was detri-
mental concerning CV risk in those with diabetes
but not those without diabetes.?! This is corroborated
by a longitudinal study using an extensive database
of about 700,000 US Veterans with almost 15 million
BP readings during 12 years of follow-up. The lowest
risk of all-cause mortality was evident in those with
SBP maintained within the 120 to <140 mmHg
range.!!

Identifying a target BP range appears to be a
more judicious approach in hypertension treatment
from an efficacy and safety standpoint. A one-size-
fits-all approach to a single BP target goal may in-
advertently contribute to the J-curve phenomenon
where increased cardiovascular mortality occurs
above and below a specific BP range.?” Thus, it is
critical to focus on absolute risk reduction rather
than a population approach of relative risk and bal-
ance the magnitude of absolute benefits expected
for a given cardiovascular risk status and the poten-
tial burden of side effects that usually result in treat-
ment termination. As demonstrated in a meta-anal-
ysis that quantified the benefits and risks of BP low-
ering, there was a significant trend in progressively
increasing risk of treatment-associated adverse ef-
fects when there was lower achieved SBP.1° This sit-
uation supports identifying a well-defined BP range
rather than targeting a single BP cut-off value.

After years of adhering to a traditional single BP
cut-off value for diagnosis, the quest for an optimal
BP target range remains elusive. Nonetheless, the
ESC/ESH guidelines are making some giant leaps
forward in shifting the treatment paradigm for
hypertension in the right direction. While the
ACC/AHA has a universal BP threshold, i.e.,
<130/80 mmHg, irrespective of age and comorbidi-
ties, the ESC/ESH provides specific BP ranges con-
tingent on the demographic and clinical conditions
of the patient. For instance, among patients older
than 65 years or with CKD (defined as eGFR <60
mL/min/1.73 m?), the recommended target BP goal
lies between 130 to <140/ 70 to 79 mmHg."> Aiming
for a lower BP threshold for very old patients poses
significant risks of adverse treatment events that
could lead to treatment discontinuation, especially
for the frail population excluded from clinical trials.
While this has been achieved in individuals over the
age of 75, they were generally healthy with good vas-
cular compliance for their age.?®

Focusing on the older age group with poor vas-
cular compliance, we have excellent data that sup-
port this point. Older individuals with a wide pulse
pressure of >70 mmHg in the Systolic Hypertension
in the Elderly Program (SHEP) who could not tol-
erate BP reduction to <140 mmHg systolic had a
significant risk reduction in CV events if their BP
level could be brought below 160 mmHg systolic.®
Conversely, very old individuals (mean age 82 years)
with pulse pressures <70 mmHg in the Hypertension
in the Very Elderly Trial (HYVET) showed propor-
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tional cardiovascular benefits of reducing SBP to
target levels in the 140-150 mmHg range.>* As a
caveat, close BP monitoring for this subgroup of pa-
tients is highly recommended.

Incorporating the latest evidence to date, the re-
cently published iteration of the 2021 ESC guidelines
on cardiovascular prevention is long-awaited
progress. It recommends a stepwise approach of ini-
tially lowering BP <140/90 mmHg for all groups with
an eventual goal of attaining a lower optimal target
BP range, if tolerated, based on the patient’s age and
presence of diabetes, CKD, CAD, and stroke/TTA.
For hypertensive patients (18-69 years), the ultimate
target SBP range is 120-130 mmHg in the presence
of diabetes, CAD, and stroke, and 130 to less than
140 mmHg if with CKD. Among older individuals
(>/= 70 years), the target BP range has been propo-
sed at 130 to less than 140 mmHg for all clinical sce-
narios if tolerated.

The older paradigm of reducing cardiovascular
events by lowering BP to an absolute cut-off value
has begun to shift into a risk-based target BP range
that considers the patient’s context. Regardless of
the severity of hypertension, lowering BP to a specific
threshold range confers clinical benefits.2® A review
of the totality of evidence based on a trial-level meta-
analysis demonstrates a similar proportional reduc-
tion in the risk of cardiovascular disease and all-
cause mortality across various high-risk patient sub-
groups with underlying comorbidities, irrespective
of baseline BP. The commensurate benefits of BP
reduction have remained consistent with baseline
SBP <130 mmHg, arguing in favor of target SBP
<130 mmHg.?” However, there was a lack of net
benefit for renal outcomes when SBP is lowered to
<130 mmHg as described in a previous meta-anal-
ysis.2728

Clinicians have debated the critical question of
how far to go in lowering BP. In clinical practice, the
cost of reducing cardiovascular events aggressively
has to be weighed carefully with the potential risks
of adverse events that could lead to treatment dis-
continuation. The optimal threshold range for BP
treatment should be based on age, cardiovascular
risk, other concomitant medical conditions, tolera-
bility, and, very importantly, how BP is measured.
Current practice guidelines are evolving towards a
more personalized treatment paradigm. The con-
ventional threshold for BP treatment has been ripe
for a change for a long time.
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NEPIAHWH

H au€avopevn ouxvotnta ng xpoviag ve@plkng vooou (XNN), wg ouvénela Tou uwnAoU entnoAacpou TNG aptnpLa-
KNG UNEPTAONG KAl TOU 0akxapwdoug dtaBntn tunou 2 (ZA2), dikalonoyel tnv avaykn avantugéng nio anotenecpatl-

KWV BEPANEUTIKWVY NPOCEYYIOEWV.

H peAatovivn, n KUpPLa KIPKASIKA opudvn, nou napdyetal and tnv eniguon, 51abétel apkeToUg NAELOTPONIKOUG Un-
Xaviopougs pdong Nou Pnopel va éXxouv ONUAVTIKEG ENNTWOELG O APKETEG NABOAOYIKEG KATAOTATELG, KABWG oL Uno-
doxelg NG Bpiokovtal oe 6idpopa dpyava n/kat cuoTnpata opyavwy. ENinpdodeta, N peAatovivn aviinpoowneUel
Ula eAKUOTIKN BepaneuTikn Npooéyylon yia tnv 1&ia tn XNN kal Toug Napdyovieg KivEUVOoU Mou OXeTidovtal e QuTAV.
Y€ quth TNV avackénnon Napouctddoupe Ta nio NpOo@Ata NelPapatikg Kat KAVIKG dedopéva nou unootnpidouv tnv
anoteAsopatikdTNTa NG peAatovivng otn BeAtiwon tng naboguaotodoyiag tng XNN akoAouBouUpeva kal and tnv eni-
6paon NG wg Bepansutikng NapépBaong otn pUBPLON TNG APTNPLAKAG UNEPTAONG KAl Tou YA 2 oe aoBeveig pe XNN.

—x Key-words: xpdvia VEQPIKA VO0OG, PEAETOVIVN, apTNPLaKA UNEPTACN, 0akxapwong SLaBATNG

EIZArQrH

H yodvia vegpouni véoog (XNN) amoterel pio
OVTOTNTA PE OWEAVOUEVO ETLITOMUOUS KO Y OLOOKTI-
oiCetan amd vymiy voonedmra xon Ovnrémral. H
ETMITWOT TNS VEPOLRNG VOOOU TEMXOU OTad{oV ETTi-
ong avaugvetor vo avEndei?. Avtég oL emdnuoto-
yréc 1doelg g XNN »abiotovv avoryraio myv avd-
7TVEN VEWV BEQUITEVTINGV TROCEYYICEWY Ue 0TdY0
™V TESM YN 1 Ty emPpodduvon g eEEMENS ™S
XNN, HEom TOV EAEYYOU TOV UELLOVOV TTAQAYSVIWV
AVOUVOU, TOL oaxyaemdovg diafritn Timov 2 (ZA,)
O TNG OQTNOLORNG VITEQTAONG. ZE OUTI| TNV HOTEV-
Buvon rivovvran véeg Begaeieg Ommg oL avaoTOAE(S
TOU CUUUETOPOQEN VATEIOV-YAURATNG 2 ®ow ot 21
YEVLAGS OVTAYWOVLOTES TS AADOOTEQOVNS OIS 1) (L~
VEQEVOVY].

H pehatovivn elval pua oguovn mov madyetol
1UOIMG OTNV ETTIPUON CAAA ROW OTHY TTAELOYNPIOL TWV
wotdv. [Mewpapatnés now xhviréc ueréteg €deEav
ot M uehartovivy emnEedlel aEreTovs TOQAYOVTES
1VOUVOU aAAG o TABOPUOLOAOYIHOUS UNYAVIOUOUS
IOV EUTAEROVTOL OTHV ETLOEVMON TNS VEPOLRI|S VO-
O0V. Z€ UTY| THV QVaOXOTN oY E0TLALOVUE OTOV QGAO
mov dradpapatitel n uehatovivy o oTég Tg moo-
MOYES nOTAOTAOELS %O OTY Bepameia Toug.

®OYZIOAOrIA THZ MEAATONINHZ

H pehatovivy elvan wa apgicpuin tvdorauivy wov
TEOEQYETOL AT TOV UETAPOMOUS TG TOUITTOPAVNG.
Eivou 1 7110 avTimpoommeuting 0Quovy Tou AELTovQ-
vel ue Tovg uOuoUg Tov Aov. H €xxpion g Eext-
vaeL QUOLOAOYHA VOIS TO foddu petd ) dvon tov
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Nov. H moapaymyr| g oto enimedo g emiqpuong
BaoiCeton otov vrteyLaouatind uonva. Ta eyyeviy
POTOEVAIOONTO Yoy YMOoKd ®UTTAQO TOV OLUQLPAT-
OTEOELOOUS YLTDVA TTOQEYOVV TLG ATTOQALTNTES TIAN-
QOOQRIES OTOV VITEQYLAULOUATIXG TUQHVOL TTOV OUY-
yooviCetor améluta pue Tov ®xho pmTéc/oroTadLoU
now 0dnyel ot ovvheon g uehatovivng UEow pe-
ToTEomic ¢ TovTTogdvnct’. Emumododeta, onua-
VTG QOO SLodQOUATICEL KOl 1) VOQETILVEQQIVI) UECM
™G 0pdong ™g otovg ol ran Bl adpeveQyLrovg
vrodoyelc, avEdvovtag to xurhnd AMP (cyclic
adenosine monophosphate) »at to evdoruttdoLlo
aoféoto®.

H éxnpion g pehatovivng oto alpo ®al oto
eyxreparovotiaio vyeo odnyel ot dudyuty Prodio-
BeoudTTa TG O0TO REVTOLHO VEVQLRG CUCTIUOL KOl
OTOVG TTEQLPEQXOUS LOTOVS. TTapd to yeyovag mmg
1 emliUON OTOTEAEL TO RVOLO UEQOS OVVOEONS TNG
uehorovivng, Eviuua wov cuoyeTiCovrol (e auTy ™)
duadinaoto €xovv evromotel o€ dLdpoQoug LoTovg
%o 00N ®UTTAQWV, VTOAELRVVOVTOS TNV VITAOEN
eEwempuotaxiic oUuvOeong uelatovivng.

H guolohoyia xow taboguotoroyio g nelato-
vivng eival meimhonn not dev €xelL TS ROTA-
vonOel.

ITeplooeio pelaTovivig ToQOTNQETOL OTOL ULTO-
¥ OvdpLa nat duraohoyel T avTtloEELOmTIRES LOLO-
TNTES TG, OL OTOlES EXAVOVTAL WEOW TNG OAANAETTL-
dp0ong Tov daxrTUMOU LVOOMS e T dQUOTIES Oi-
Ceg 0Euydvou o alaTou 1ot TaQdYOUV OVILOEEL-
dwtwovc petafohitec’.

O éuueoeg avuoEedmmrés dpdoels eEaguuvran
oo ™ dpdon g otovg vrodoyeic 1 wow 2 g pe-
harovivng ot omtolol eivol ROl VPNANG OUYYEVELOS
ovCevyuévol pe v mowteivn G vodoyeic rou foi-
OROVTOL OTO REVIQLXO VEVOLRG oUOTHUO ®AOMDG %ol
o€ TOMA oVoTHUOTO 0QYAVMY. AvTy| 1) alAnAemi-
0000M 0dNYEL OTNV TOLQOY YT AVTLOSELOWTLRWV OV-
oLV GG TO VITEQOEEIDLO TG dLououTAoNS, TV %A~
TaAdon ®oL TV VIteQoEeLddon g YhoutaBeiovng.
H uehatovivy mpodyel avilpheyuovadels 00doeLg
néow g evepyomoinong tov Nrf2 (nuclear factor
erythroid-derived 2-like 2) xaw g avootolng tov
uovortartudv tov NF-xB (nuclear factor-kappaB) xou
tov pAgypovoowuarog NLRP3 [(nucleotide-binding
oligomerization domain (NOD)-like receptor-3)]%°.
Avtég ol emmpdobeteg LOLOTNTES TS UEAATOVIVIG
Behtuddvouy v evdoOnhom Aettovpyial’, n omoia
emmoedLeton amd gheyuovaddn epebioparall. Ommg
@dvnre TEAOPUTA, N YHEAVON TV £VOOONMaKY
RUTTAQMV WITOQEL VO xatamoheunOel amd ) pela-

TOVivN LEOW TOV EAEYYOV TG OQAOTNOLOTNTOS TWV
TeEhopeQwV!2.

MEAATONINH KAI APTHPIAKH YNEPTAZH

H yonowomoinon mg uehatovivng wg Bepomevtinoy
€0YOAEIOV UTTOQEL VAL €XEL (G OTTOTELECUOL T UELMON)
NG QLQTNOLOXY|C TILEONS, UE TV CUMUETOYY] AVTLOEEL-
dotinddv now ovtigpheyuovanday pmyavioudvt, TI§-
oy oTAV, 1 aAAnAemidoaon g uehotovivng Ue To
OUOTNUOL QEVIVIG-OLYY ELOTEVOTVNG, 1] RUTOLOTOAY] TOU
oupITaONTROU %At 1) EVEQYOTO{NOT) TOU JTAQOTUUITOL-
ONTLnoU VeEVELROU CUOTHUOTOS ATOTELOVY ETLITQO-
00€TOVC UNYAVIOUOUS LELMONG TGS OLOTNOLOXNG TTiE-
onc!4 17,

Apgnetéc uehéteg aveédel&av ) dpdon g uela-
TOVIVNES 0T LElMON TV EMITESMV TN AUQTNOLOKRNG
nleong WLa{TEQM O€ TEQUTTDOELS VUYTEQLVNG VTTEQ-
TAONG, TTOV WC YVMOOTS OVOYETICETAL e et 7o dv-
opevij xapdiayyeromny medyvmon 8. Avté eivor 1oL-
attepa onuovtind ot XNN ortov dev mapatneeitan
TTAON TG TEONS ROTA TLS VUYTEQWVES DOES (non-
dipping) oe ueydro moooots aoevav!' 2. H vuyte-
oLV €xnELon ™G uelatovivng ota ovpa elval €mn-
poeaouévn oe non-dippers aoBeveic (oe aobevelg
7oV dgV naTorENUVICovv TV mleon to BEAdV) 1oL
oLOYETCETOL AVTIOTQOMO. UE TNV AUENON TG VUYTE-
QWS 0LQTHOLAKRNG TTEONG, VTOJELXVHOVTAS TOV QGAO
™G OTOV ®1EXAOL0 EQUOUG %o ROT ETEXTAON OTY EUO-
LLOM TS 0OTNOLORNC TTieom g2 24,

e vtepTaowroUg aobeveic ywplc Bepameia, €xeL
dORLUOLOTEL 1) XOONYNOT| TS UEAATOVIVIG TS BOOOLVES
MEES ®oL 0dMYNOE, uetd oo 3 efdouddec Bepautei-
0g, O€ UELMON TNG VUYTEQLVHG OVOTOMKRNG RO dLo-
otolxi|g mieong xard 4 mmHg xow 6 mmHg avri-
otowyo?. H amoteheopomundT o e neAatovivng
OTNV 0LOTNOLOXRY TTEON RATA T OLAQHELDL TNG NUEQOLS
€yl emmiong uehemOel. Ze o pehém twv Rechcinski
Ol CUVEQYOTMV, TAQATNONON®E TTWON TS NUEQN-
OL0g 1oL TS POV aRTNELOMY|C TTlEONS UeTd 0Tl
Y00 ynon ueratovivng 5 mg 1o foddv oe aobeveic
ue oteaviaic véoo xow non-dipping vrtéotaon?.
H apmooxn mieon petddnre emiong onuavind pe
™ X0 YNON HeAaTovivng Smg uetd amd 2 unvav
Oepamela, oe aobeveic ue petafohxd ovvdoono?’.
2 uo TEOoEMATO SNUOCLEVUEVT TUYOLOTTOLUEVY
nhviny] peré, n xoorynon peratovivng oe aobe-
veig ue XA, oe ovyxQLom ue mv ouddo eErEYyov 0dn-
YNOE O€ ONUAVTLRY TTTAOT TS LEONS KO TG OVOTO-
MUC 0QTNELOMNG TTEEOMS UE M X WQIS OTEQavVLAD VO-
002829, Autéc oL nehéteg WToel vo. €X0UV oNuovTL-
AEC NMVIRES TQOERTATELS ROBMDS WLaL (elmon g ao-
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TNELOXY|G TT{EONS ROTA TN OLAOXELD TNG NUEQULS UE TN
uehatovivy Bo progotios vo aoteAEoeL uol aELOho-
Y1 TEOOEYYLON 0 0.oBevelc pue avOertiny VIEQTa-
on®. TTpémel va onuelwOel 6T M peimon e apm-
olaxNg mieong mov moatnEROnxe elivoar otafen
7opd T dlopoeTind docoroywrd ojuata Tov do-
RLUAOTNRAV, YEYOVOS TTOV OLOYETICETAL UAAAOV e
™ dvokertovpyia g vevpodiaffifaong oto eninedo
g emiguong oto mAaiowo g yoavone. Emife-
Bowdvovrag €101 ta yvmotd 0edouéva Tov VITooT -
piCouv 6t 1 apTnELort vtégTraon xow 1 XNN eivor
AATAOTAOELS TTOV OYETICOVTAL Ue TESWEY YHEAVOY).

MEAATONINH KAl OMOIOZTAZIA THZ FAY-
KOZHZ

O ZA, amotelel ToV faoind moQdyovTo ®kvOUvou
yioe v epgpdvion XNN xou mpotimobétel dueon dud-
yvoon xow ovtpetdmon. apd tig véeg evivmmoto-
%n€g BeameVTIRES EMAOYES TTOV VITAQYOVY ONUEQT
0 YAUrRorOg EAEYYOS OTTEYEL QTS TO VOL EIVOLL ETTOLQ-
<2, H uehatovivn, péow e dpdong e otovg
vodoyeic MT1 »nat MT2 ota B-ritraQa Tov ma-
YRQEATOC, ALTOTOETEL TNV EXRQLON TNG LVOOUAIVNG
07to T, B-rUTTOQO ROONDS UELWOVEL TO RURMNG AMP
%o 10 xurhnd GMP, Behtidvovtog v avdomaon
7oL TV mBlwon TV ®TTdenv. Anuwoveyel £Tot
ULOL XOTAOTOOT OVOYROLOL YLOL TV LVGOUALVOEVOIL-
obnoia xatd ™ dudorera e nuépac®t. Me Bdon
oTA T OEOOUEVTL, 1] LELOUEVT] EXHOLOY UEAATOVIVIG
omotehel Evav Tapdyovta ®vOUVoU yua ™V eugd-
VLOT] AVTIOTOONG OTHV LVOOUAIVY ROl EMLOEIVWONG
0V ZA,%30, Q0T600, TIEETEL VOL TOVLOTEL TS TO (QO0-
VOOLAYQOUUCL TV YEVUATOV TTOTEL ONUAVTIXG QOAO
0TV OUOLO0TAO( TN YAUROLN S, 0TS 0TV TTeQ(-
TTWOT TOV €QYUCOUEVOV TIS VUYTEQLVES DOES (av-
Enuévn ovyrévipmon uelatovivng) M O€ (ONOTES e-
Aatovivng wov Aaufdvouy to yetua Tovug ratd Tig
WEES TS avENUEVNS Prodiabeoudtntag g pela-
tovivne. H ovyxrexouuévn vébeon emfeforddnre
oL OTTO ULOL TTQOOMAT TUYOLOTTOMUEVT] UEAETY OF
845 Tomavoig mov xarovdlwvoy yevuata aQyd ™)
viytad’. Arevepyinune Soxiuaoio avoyic e yAv-
%0Ng 4 dpeg 1 1 wpa Ly ToV vuyteQLvs Umvo, To-
ocopotdovrag €va Teduo 1 xabuotenuévo yeiua,
avtiotowyo. H pehatovivy 00ou frov onuovtird ow-
Enuévn ot devtepn oudda, Grov magatnenOnre
QUENUEVT YAUROTH ®ow LELOUEVT dOUOTNOLOTNTOL LV-
OoVAVNG. Me Bdon owTd to amoTeEAEOUOLTOL, (PAIVETOL
OTL M OTTOPUYT HABVOTEQNUEVWV VUYTEQVMV YEVUA-
TV B uToovoE Vo fEATLAICEL TV LVOOUALVOEVOL-
ofnoia now 1o YAvrouund meoih tov aobevav. o-

QOUOLES CUOTAOELS B LITOQOVOOLY VAL YIVOUV RO YLOL
TaL TOAD TEMLVA yeUpaTa, ®oBDS oL AUTES OL DOES
QTOTEAOUV YL, OXOUCL ROTAOTOOT CUENUEVNS OUYHE-
VIpmWoNG uerorovivnes.

MEAATONINH KAI XPONIA NE®PIKH NOZOZ

O TAELOTQOTRES LOLOTNTES TG UEAATOVIVIG ETTE-
UTEIVOVTOL ROL 0T AELTOVQYIC TWV VEPQWV, TEQU
aTt6 TOVE TTORAYOVTES HLVOUVOL YLOL TNV ETLOEIVION
™ XNN. [TAn0dpa mporivirdv uehetdv dieve-
YONKE 08 LOVTEA VEPQLXIIC VOOOU YLl VO, UELETY]-
OOUV TOUC UNYAVLOUOUS TTOV EUTAEXOVTOL OTY VE-
(PEOTEOOTATEVTIXY dQAON TNG UEAATOVIVNG, OIS
aivetor otov Iivara 1. Tapd ™v UmoeEn dedo-
UEVWV OF TELQOUATIRES UEAETEC, 1) ONUAOTOL TNG Ue-
hatovivng ot XNN dev €yet drevnouvioBel extevag
0€ RAMVIREG UENETEC. ZUYHERQLUEVQL, 1] YOO YNON UE-
ATOVivNC EVIOYVOE TNV atdvTn oY Oty €QuBQOTOL-
Ntivn LEow TS AvTLpAEYUOVMOIOUS dpdong g, Pel-
nwyvovrog v avouio g XNN. Emurpdofeta, o
WL TEO0QATO ONUOCLEVUEVY] TUYOLOTTOLUEVT] HAL-
viryj donwun 60 aoBevarv pe drofmuxn vegowrr] véoo,
N Poadivy xoenynon uehatovivng ot docoroyia
tov 10 mg odjynoe oe feltiwon tov yAvroyuros
TEOIA %o TV deTdV Tov 0EeLdmToy otpec.
[Mapdpora amoteAéopato SLamoTaOnray xoL oe
duafnrrovg aobeveic mov vrofdihoviay oe eEm-
vepouxrn ®A0aQOoM, TAQAMMNAC 1E o eTLITEO00ETY
uetwon oroug deintec preynovic*’. Mia tuyaromor-
NUEVN xhvixn uerétn mov €ywve oe aobevels ue pe-
TAUGOYEVOT VEQQEOU Tov Ehafav uehatovivn 1 ei-
nOVIXO (douono avédelEe petmon tov NGAL (Neu-
trophil gelatinase-associated lipocalin) zouw duopSmv
dewntdv pheyuoviic non oEeldwmnont otpect. Qoté-
00, O&V UTLAQYOVV UEAETES TTOV Vo, EETALOVV TOV QO-
o g peharovivig oty eEEMEN TS VeI vOoou
%o otg ueiCoveg ®odoveorés expdoelg oe dro-
na pe XNN. Kabwg n XNN eivor po »otdotoon
IOV YAQOXTNEITETAL 0TS TTEOMET YEAVOT, O QA0S
™C uehatovivng ota dudpopa otddia tg XNN xo
N dpdomn g ue v nhxio moénel va diepevvnBel
mepoutéow. Emumpdofeta, mpémer va SorRUaoTEL 1)
oUYX0oONYNoN ™S uehatovivng pe pruxo oEu dudt
1) LEAATOVIVI UTTOQEL VOL HEUDOEL TOL ETTITTED QL TNG OLLO-
HVOTEIVNG ROL TOV R{IVOUVO ROQOLOLYYELONWY oVUPaL-
uaTwv42,

Avapoord pe TG UEAOVTIRES TTQOEXTACELS TG
Bepamelog pue peharovivy oty XNN, o ouvduaondg
™G ue PAactorUtTaQa eival TOAG VITOOYOUEVOC.
Ze o ey uerétn, 1 Begameio Twv exteOeLUE-
VOV 0€ OVQOULUKES TOEVES PAUOTORVTTAQMV UE ULE-
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Ne@pPOTMPOOCTATEUTIKA

| 0€EIBWTIKO OTPEC
1 evdoBnAiakng Aettoupyiag
XPA
VENZ / TTINZ
| o&eldwtiko oTpeg
| @Aeypovi
Jivwon

Jamontwon

N

| proyovéplakr BAGRN

WoouAivoguaioOnaia

Tavdppwon +
empiwon B-kuttdpwv

S
Q
=
a

Ewxova 1. Miyyoviouoi dodong tng UeAQTovIVNG 0TN x0OVIa VEQQLXI VOOO X0l OTOVS TAQAYOVTES #1vOUvov. ZPA: ovotnua
oevivng-ayyetotevoivng, ENZ: ovumalntixo vevgixo ovotnua, IINZ: magacvumabntixo vevoixo ovotnua.

hatovivy emodduve T YHOOVOY| TOUS, AOYM UEL®-
UEVOU 0EELOMTINOU OTRES AL AVENUEVNS CLUTOOL-
yiag>®. Metayevéotepeg nehéteg empPepainoay Ti
OVTLYNOOVTIXES LOLOTNTES TNS UehaTtovivng ota PAa-
OTOXUTTALQOL, LLE TV YOONYNOT) TOU CUVIVAOUOU UEAQL-
TOVIVIG-PAOOTORUTTAQMV VO BEATLIIVEL ONUAVTIXA
Toug delnteg vepEIXS Aettoveylag, 0EeLdmTLIrOU
OTQEG, (VONG RO CUTOQAYIOC, TUQIAANACL Ue T uei-
OO TG ENMEQYSUEVNS OTTELQOUaTOoRMjoUVONS 00,

ZYMIMEPAZMATA

H €pguva yio ™) pehatovivy €xel moopéeL onuo-
VILES TTANQOQOQITES AVAPOQIXA UE TOV QOAO TG OTLG
1adLoUETOPOMRES nOL VEPOIKES OO OELS. MEow
TOV TAELOTQOTRWY UNYAVIOUWDY dQAONG TG, 1) LLE-
hotovivn umoel vou fEATLOEL TV CLOTNOLOXY TTiEOM,
TOV yYAurouxo €heyyo xow mv eEEMEN g yodviag
VEPOUYS VOOOU. QOTA00, ElvaLl avoryrolo 1) TEQUL-
TEQW RATAVONOT TNG TOATAOUNG PUOLOAOY OGS RO
moBogpuororoyiag ™. [Tapgdinia, o cuvdvaoudg
™¢ ueharovivng ue to fraotorvtroga yonlet emt-
TEGOHETNC TEXUNOLMONG O TOORMVIXG RO HALVIHO
enimedo OV TV Evomudtwon Tov ot Oepamelo
™G XOOVIOG VEPOXIS VOoOU. PalvETOL TTWS O AVTL-
PAEYUOVOIMG, OVTIOEELOMTIRAS KL CVTLYNQOVTIRGG
UNYOVIOUOS OQAONG TG CUYREXQUUEVNS OQUOVIS El-
VOL ONUOVTIROS OTNV OVTLUETWOILOY OUTMV TOV TT0L-
Boloywv rataotdoswv. Téhog, n ratavénon mg

€vO0YEVOUC Ex1QLONG UEAITOVIVIIS OTOUS ALA(POQOUS
10T0Ug Urtopel vo. odnynoet ot fEAToT aglomoino
™¢ wg BepartevTiroy eQyaheiov.

SUMMARY

P. Theofilis, A. Vordoni, P. Papapostolou A. Kam-
pourelli, N. Volis, E. Xanthopoulou, K. Kapetanakou,
P. Marinaki, R. Kalaitzidis

The role of melatonin in chronic kidney disease
and the related risk factors

Arterial Hypertension 2022; 31: 90-96.

The increasing incidence of chronic kidney disease
(CKD), as a consequence of the high prevalence of ar-
terial hypertension and type 2 diabetes mellitus
(T2DM), justifies the need for developing effective treat-
ment approaches. Melatonin, the primary circadian
hormone, produced by the epiphysis, has several
pleiotropic mechanisms of action that can have signif-
icant effects on several pathological conditions, since
its receptors are situated across various organ sys-
tems. Furthermore, melatonin may represent an ap-
pealing treatment approach of CKD and its associated
risk factors. In this review we present the latest exper-
imental and clinical data that support the effectiveness
of melatonin in improving the pathophysiology of CKD,
followed by its effect as a therapeutic agent in arterial
hypertension and T2DM in CKD patients.

Key-words: chronic kidney disease, melatonin, arterial
hypertension, diabetes melitus
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"Nuxteplvin aptnplakn nison
KAl aoUpnTtwpatikn BAatn
OpYAVWV-0TOXwV o€ Natdld
KAl VEOUG eVNALKEG JE
oakxapwdn dtaBntn tunou 1
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A.l. Osodooradn? A. Kénnwag!
I. Mnouvtdwval ‘E. Bakdnn?
K. Kuplakoundng! A. BaZaiou3

r.Z. Ztepyiou?

NEPINHWH

H 24wpn kataypa®n NG aptnpLakng nieang (All) Katéxel KeVIpikd péno otnv agléniotn Sidyvwon NG UNEPTAONG.
2TOUG eVAALKEG N aUENPEVN VUXTEPLVA Al éxel Suopevn KapSLaYYELQKN NPOYVWOTIKN agla, eV 0€ VEOTEPES NALKIEG,
16lwg ota Natdla pe ouvwoonPATNTEG ONWG 0 0aKXapwoNG SLABATNG, OXETIZETAl Pe TNV PPAVIoN Kal TNV £€€AEN aou-
PATWPATIKAG BAABNG 0pydvwv-otdxwV. 2€ ao0BeVEe(G pe oakxapwon dlaBntn tunou 1 (ZA1) ta neploodtepa dSNPOGL-
eupéva dedopéva apopolv 0TN CUOXETION TNG VUXTEPLVAG Al PE TN PIKPOAEUKWATIVOUP(A, EVW Ol avaopES Yia
AAAoUG BElKTEG aoUPNTWHATIKAG BAABNG 0pyavwV-0TOXWV Eival NEPLOPIOPEVES. MNapd Tov KEVIPIKO pdAo TNG 24wpng
Kataypaeng otnv alondynon tng All, B€pata oxeTika pe tn 61abeatudTntd NG, To KOOTOG TNG KAl TNV anodoxn tNg
and toug acBeveic anotenoUv epnddla yla TNV eupeia epappoyn TnNG. MNpdo@ateg PeAETEG oe evAAIKEG anAd Kal o€
YEVIKO NaAldLaTpiko NANBUOPO €6€1Eav OTL oL PETPNOELG Al oTo onitl Je KalvotOPa NECOPETPA NOU EMNLTPENOUV QUTO-
PATEG PETPNOELG KATA TOV UMNVO CUYKPLTIKG PE KAQOIKN 24wpn KATaypa®n Napéxouv Kann cupewvia otn Sidyvwaon
TNG VUXTEPIVAG UNEPTAONG KAl MAPAOP0oLa CUOXETION PE SEIKTEG AOUPNTWHATIKAG BAGBNG 0pyavwV-0TOXWYV. ZKOMOG
auTNG TNG avaokénnong eival va cuvowioel ta Kupldtepa dlabéotpa BiBAloypapika edopéva oe Naldid Kal véoug
EVAALKEG PE ZA1 OXETIKA PE TOV pdAD TNG VUXTEPLVAG Al KaL TN 0X€0N TNG Pe SEIKTEG aoUPNTWHATIKAG BAGBNG opyd-
VWV-0TOXWV anAd Kal TNV NPOOMTIKA EKTIINONG TNG PE KALVOTOUES TEXVOAOYIES.

B—r Né€eic-kAEI616: apTNPLAKA UNEPTAON, CAKXAPWNG SLABATNG TUMOU 1, VUXTEPIVA apINPLaKA Nion, 24wpn
Kataypagn, pikpoanBoupivoupia, uneptpo®ia aplotepng KolAdiag, aBnpwpdtwon Kapwtidwv

yoOvVimv emimhordv Tov!. H avEnuévn apmorany

EIZArQrH nteon (AIT) amwotehel modyovia ®vdUvoU yua TV

O canyaomdng drafnmg timov 1 (A1) eivoe TTOG000 TWV ULKQO- KO UAKQOUYYELOXMDV ETUTAORGV

WL OTT0 TLS TTLO OUYVES YOVLIES BN oeLg ota tondid 10V 000evav pe EA1%3. O éheyyoc mc Al pewdvel

%O TOVS EPYBOVE %Ol OYETICETOL U ONUOVTIXY AU~ ™ BvnToTTa O)L WOVO oToV YEVIRO TANBLOUS OAAG
Enon g Bvntdttag, wg ATOTEAECUO TV WOXQO- #ow og aoBeveic ue TA14,

* H gpyaoia éxel xpnpatodotnBei and tnv EAANVIKN Etalpeia Ynéptaong.

IKévipo Ynéptaong STRIDE-7, EBVIKO kal Kanobiotptakd Maveniotipio ABnvay, 1atpikn £xodn, M MadoAoyikn KAwvikn, NoooKopeio «Xwtnpiay,
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Maibwv «M. & A. KuplakoU», ABrva
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St woudud 1 24wen roroypag g All Bemel-
TOL OITOLQOLITITTY YLOL TNV OXOLPN SLAy Vo) TG VItEQ-
taonc®’. Ta otoyeio oyeTnd ue ™y xMviny epa-
noyn twv uetooewv All oto omitt oTov yevire mot-
OLatoLrd TANBuous elval TeQLopLonEva. Avto o
oUVOVAOUS PE TO YEYOVOS GTL 1] LEBOOOC TMV UETON-
oemV 0To omntitL dev eméTQeme TV AELOAGYNON TG
AIT »atd ™) SLdHELX TOV VUYTEQLVOU UITVOU, EXAVOV
™ LONOLUSTNTA TNG VO TAQAUEVEL OLULPLAEYOUE-
wn®210, To televtaio elvar W1aiTteQO ONUAVTILG HaL-
08¢ n AIT ®otd Tov vuyTeELVe UITVO (alvETOL VO (-
o€t Wateon mpoyvmotry| agio xow Bemeltol po-
vadro mheovErmua g 24mEng XATOYQOMY|C el
Tov Tapdévrog! 12,

Z107TOG TG TALROVOOS OVOLORGTINONG EIVOL VOL OU-
voyioel ta ®uLoteQa dtaB€oa dedouEva oyeTIrd
e ™mv
1. A&ia g 24wong rotayoogic AIT oty aidmi-

ot ALy vVmoN TS VITEQTAONS RO TNV 0ELOAGYNON

™G vuytewig All oe ZA1

2. Kodoryyeiomn #ow VvEpOLrt] XAVIXY RO TQOYV®-
onxy a&la g vuyteowrig AT

3. TTpoomtiny| extiunong vuyteowric All pue ovonev-
€¢ vEag TevVOhOY(OC YL TO OTTL TTOV TTQOLYUCLTO-
ooy avtépateg uetproelg All zatd tov vmtvo

P6Aog tnG 24wpng Kataypa@png atnv a§lono-
yNon TNG UNEPTAONG KAl TNG NPEPNOLAg 61aKu-
pavong tng Al

Extudron 6t mepimov 2%-3,5% tov moudiiv rou
PPV TOyrROOUImg €XOUV AETNOLOXY VITEQTOON
(AY) v vymhi-guotoroyui ATT14, H ouyvémra
TOV QALVOUEVMV TNE VTTEQTAONS AEURY G UTAovCog
AOL TNG OUYROAMUUEVNS VITEQTOONG OTOL TTOLOLAL RO
ToUug erifoug ot Prloyoapio owrilhel amd 1%-
4491316 w1 6%-10%, avtiotouya, rordmy aELOAG-
ynong pe 24won ratayooagy AITH 141718 Emmdov,
sodLd UE YEOVLOL VEPOLRY] VOO0, TTaYVOQRICL KOl
AMINGg attiohoylog devteQomab] VITEQTAON TAQOU-
oldalouvv og avENUEVN ovvVATNTA CUYRAAUUEVT
VIEQTOLON RO AT OvvETELD PAAPES O Spyava-
otéyovc!?. Zra veapd dropa pe A1 0 emmoAaoude
NG AQTNOLOUNG VTEQTAONS HVUOLIVETOL OTtd 40~
30%14,20.

duoohoyind, N Al mapovoldiet ®iErddlo Qub-
ué o notd T SLAQUELDL TOV VUYTEQLYOU VITVOL TT0L-
oameelTar pia wrwon mg TaEemg Tov 10%-20%21.
O emotpovixog 6pocg “dipper”, yoooxtnitel to
GTOUO TTOV TTAQOVOLALEL LXAVOTTOLNTIXY] TTTAWOT TNG
AITI natd ) didoreta Tov Umvov (rwon >10% oe

oyéon pe ™ péon i AIl nuépag), eva o “non-dip-

per” xaoaxTnICeL To ATopo OV dEV TOQOVOLALEL
wavortou iy wrwon g Al zotd ) dudoxeLo Tov
vrvov (rrwon <10% oe oyéomn pe ™ uéon T Al
NUEENC)?. Zrov oudLoTeind TGOS e 1dtomad
VITEQTOON PALVETOL OTL TO (POLVOUEVO TOV “non-
dipping” givaw ovyvo #aBwg TaEovoLdleTal o€ To-
00076 epimov 50%73. “Exe foebel emmhéov 6110
JTO000TO TOV POULVOUEVOL TOU “non-dipping” ueto&v
TV Toududy pe A1 grdvel to 49%72.

OL TaQAYOVTES TOV EUTAEROVTIOL OTOV ETTNQE-
Oouévo rEradLo puus g All oe dropa ue XAl dev
elvol TMEWS YVmoTot xou 1 TaboyEVEDN TOv alL-
vouévou utoel va eivor molvmooyoviwy. [Tiba-
VOGS ®ATOLOV €(00VG aTAVOUN VEVQOTAOELX VOL OYE-
tiCeton pe petwuévn vuyteowr] rwon g AT o
e 1adLomic cuyvemTac.

2T O TEOOPATES RATEVOVVTI|QLES 0O YIES TNG
Apepuwavirng Aradnuiag [odidromy, n 24mem
notayoopn e All ota woudid ratéyel veVIoLro
00ho ot dtayvowon g AY, ®aBdTL ovyrQLUTKA UE
g uetonoelg All oto woteto €xel railteQn ema-
vaimpuudtnta, ovoyetitetal nailtepo ue PAGeg
0QYAVOV-0TOXMV ROl TEOPAETEL ne UEYOAUTEQN
axpifera ™ uehhovny AIl Tov e€etalduevou’.
[MopdAnAa., ETUTEETEL TNV OVOLYVIOQLON TMV QULVO-
TOTOV VITEQTAONS AEVRT|C UTTAOUTAC %o ouyralup-
UEVNG VITEQTOLONG EVH TTOREYEL TANQOPOQIES YLOL T
ovumeoLpod g AIT ot duderela TS NUEQTOLOS
puowic Spaomotdmrac xabwc xoL otov vvol3.
Svvenmg N xonon avtig g uedddov rabiotatal
0AOEVA naL TTLO ETLPEPANUEYT 0TV AELOAGYN O TG
ATl ota woudid.

IToAEg nehétec ue avuxeinevo m vuyteown All
OVOIEXVUOUY T OTEVY CUOYETLON TG TOOO e PAG-
Bec og Bpyava 0TGYOVS GO0 %O TOL ROQOLOLYYELOHAL
ovpfduorall >0, ue amoréheopa va €xer avadeyOel
0€ ONUAVTLXY TTQOYVWOTRY TUQAUETOO ROQOLOLYYEL-
axov xvdivou otoug evijnec!?.

H onpoaoio g aElohdynong g vuyteowric AIl
€xel pavel row ota Toudid, Wimg o€ avtd pe ouVVo-
onpdmreg 6mwg o ZAT1, 1) VEpELr VOOOC Rl 1) OITO-
POOATLNY VTTVLXY] ATTVOLQL, UE TNV 2401 RoTayQop)
ATl va amotehel ™ L€B0GO avapods Yo TV aELo-
)\6'YT]071 'm§7’13’]4-

Nuxtepivi AN kat BAAGBN opydvwv-oTOXwVY
o€ atopa pe A1

I. Neppoi

Ztov ZA1, 1 wrgoofovwmvovpio Bempeitan TeaLun
exdNAmon vepoomdbelog rat deixtng avEnuévou
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#apdLayyelomot nvdivou?2%. Qc alfovmvovpia,
0piCetou 1 awofoin} ahfoupivig ota oV O€ TO0O-
o peyohiteon amd 30 mg/24mweo M >20 ug/min
070 24mQ0 1] O€ XOOVOUETONUEVY GUALOYT] 1] O AOYOS
oMovuivne/rogamvivyg >30 mg/g. Av dev Angpbovv
Ta natdAnAa BepamevTing pETea, tepimov to 80%
TOV atoumv ue ZA1 ue ToQuTETOUEVY WrQOAABOV-
uvovio Ba avasttiEel teMxd mpwteivovplo (oto-
oA alPouuivng oto 0UEa 08 TOCSTTO UEYOAUTEQN
a6 300 mg/24wp0)?7¥. H vrégraon eivon (0wg o
LOYVOOTEQOS TQOTOTOLOLUOG TTAQAYOVTOS RLVOUVOU
YUoL TV OVATTTUEY SLaNTIrvNG VEQQOTTABELUS KOl OYE-
TiCeTon OTEVA e oTHV (000G OXGIOL KO TTEQLOOGTEQO
amd 6 o Padude yhvrouxic ovOuonc?’-?.

O Lurbe »ou ovv. dte&rjyayay v oty mpoo-
s uehEtn o€ moudud now vEoug evilnes e A1,
1 omoio avédelEe Ty mpoyvwotry ol g vuyTe-
owijg ovotoMrric ATl oty eugpdvion xat eEEMEN
e wrpooABovmvovpiac®®. Mia axdun mooomny
uehétn, oe 509 eprifoug ran véoug evilireg ue A1
avEdeLEE TN OLOYETION AVAUETOL OTH VUYTEQLVY] VITEQ-
TALON %O TO PavOueVo Tov “non-dipping” ue avEn-
uévn veqown améxxnoion aiBovnivng (AER)3L

Avo ouyyoviréc ueléteg o€ mondid xow eproug
ue A1 €3elEav GTL 1) VUYTEQLVY UTTEQTOON O)ETICETOL
ue v Voo wxpoolfovpvovpiac’>33, evd pia
TTOAUKREVTOLKY] OLUYYQOVLXY UEAETH O€ mtepimov 2.000
drapmrnd moudid artd tovg Dost o ouv. avédelEe
LOYVEY] CUOYETLOT AVAUEDO. OTO (POLVOUEVO TOV “Non-
dipping” xow ™V epgavion wrpoakBovmvovpiog.

Mio Tpdopatn TEOOTTIXY WEAETN ATO TOVG
Lovshin xouw ovv. ue 98 egnpoug pe A1 onueiwoe
™V UIT0QEN ONUOVTIXIS CUOYETLONG UETAEY OENOMG
Tov QUONOY ometpapoTiris dmonong (eGFR), oto
mhaiowo viteEdMONONC, ®ou ™S VITapENg TOU pavo-
ugévou tov “non-dipping”.

Téhog, ulo 10eTg mpoomtixn uehét 40 enpwv
%o VEWV eVNAIROV pe AT ®ow QUOLONOY XY OTTER-
%QLON GABoVuivng ot OUQO CUCYETIOE TO POLVOUEVO
Tov “non-dipping” Le eXTETAUEVES LOQPOAOYLRES
aMOLDOELS OTOV VEPQO (e iteon Poaowr| ueufodvn
%ol aVENon peoayyeioxng Oeuéhog ovoiag avd
OTEIQOIOL) %O UE POKQOYEGVICL ciENON Tov eGFR®,

Il. Kapbia

H napd1d amotehel Baoird 6oyavo-otdyo g AY
1600 oTovg eviiMxeg, 600 non ota woudid 3. H oo-
oo} TG ®0EOLAS AVTLXOTOTTOICETOL ROTA KUQLO
AGYO OTNY VITEQTQOPICL TNG CLOLOTEQNS HOLALULS HECM
aEnomng tov deint ndtog apoteens »ohiag (LV-
MI), n omota ouvdEetan LoV e AVENUEVO ROQ-

drayyerand nivouvod”8, H eximrmon e vepto-

plog oto toudud pe dvoryvoouévn AY, ot dtefvi
BpMoyoapia, xupaiveron amd 12%-64%.

e wio peta-avdivon amd tovg Kollias xau ovv.
AvVN®E OTL OTOV YEVIXO ToUOLOTOLHO TTANBUOUS 1) VU-
yreowr] AIT ovoyetiCetan otevd pe aiEnom tov dei-
#t LVMI®,

T600 1 ovoToAxrt] GO0 oL 1] SLOLOTOAXKY SUOAEL-
TOVQYIOL 0QLOTEQTS ROLMOS EXOVV CUOYETLOTEL UE O~
Enuévo deintm LVMI*. Mia cuyyooviny uehém amé
toug Karavanaki »au ovv. og 48 vopuotaoiroig xot
vopuoorfovuvovirotc gnpoug ue XAl onueimoe
TN OLOYETLON OVAUETOL OTO PALVOUEVO TOV “non-dip-
ping” xou Tov avEnuévo deinty LVMIY, Emumhéov,
TO (POLYOUEVO TOV “non-dipping” oyetloTn®Ee ROL UE
TEOLUN EXTTWON THG OLOOTOMXUTG AELTOVQYIOG TNG
aLoTeENg ®othlog??.

l1l. ABnpwpdtwon Kapwtibwv

O mpdueg adnomuatnés alayég oe evoodniand
emimedo Eentvouv amo v mouduxy nhxrio xon ege-
MOOOVTOL YONYOQOTEQO TTOLQOVOINL TTAQALYSGVIMWY KLV-
VOV, UE TIC EMTAORES TOVS VAL EUPOVICOVTOL CUVY]-
Owg ot evihxn Canj®. Ou #ipLoL TapdyovTes ®uv-
dUvou ylo afnowudtmon elva 1 vITEQTAON, 1) T V-
oario, 0 ooxoEMING SLaPNTNG %KoL 1) VITEQMITLOOL-
wia**, To avEnuévo mdyog Tov E0m-UECOU (ITMVaL
v 200wtdwv (IMT) avimgoomtelel Evay ven-
¥oyoapwro delntn aryyelomng PAAPNGS naw TEOPAETEL
oV %0 dLaryyeLand vivouvo otov evijMxo TAnou-
oud®. Qotéoo, ota ToudLd 1o oToVS EPiPoU cTSC
0 delnng elval Mydteo peletnuévog xan 1 xevon
1oV OV ®AMvL] TTRAEN HadioTorTan TEOPA oL .

To tehevtaio xoovia 1 uétonon tov deixtn IMT
ota TadLd »oL TOUg EQHPOVS €XEL ATTOXTIOEL EQEV-
VTG RO *MVIRG EVOLAQEQOV, ®0BMS VITAQYOVV
dedopuéva mov vrrooteitovy dtL Todiueg PAAPeg
TOV ayYEImV VITAQYOUV 1101 0g TadLd ®oL Eipoug
e 2oLy YELOROUG TOAYOVTES RIVOUVOU, OTTMS M
VIEQTOON %aL M YOOVIEL VEQOLRY] VEo0c* 48, O aobe-
veig ue ooxyamdn dapritm timov 1 row 2 epgpavi-
Couv 2 €wg 10 pogég ueyolitego vivouvo avdmtuEng
aOnomuatmv PAAPOV 08 CUYROLON UE TOV YEVIRG
TAnOvoud®.

Toeig ovyypovirég uehéteg €detEav ot 0 deintng
IMT oto toudud. pe cvEnuévn Al fitov peyahitepog
o€ OY€0N Ue TA VOQUOTOOLXG taldid (dtag nht-
#lac®4730 evdh uia ovyyooviny nehémn omd Toug
Urbina xouw ovv. €8e1Ee 6t 0 deintme IMT eivou aw-
ENUEVOg o€ ToudiLd Pe TToruooHR I KoL TOXYUQWDIN
daprrn Timov 21,
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Mo ouyypovix uehéty amod tovg Lee xow ovv.
€de1Ee GTL 1 vuyteQvi] uTEQTaon oyetiteTon ue ov-
Enuévec tpéc tov deivtn IMT oe moudid na eii-
Boug ne TA1? evad pio uerémn aoBevdv pooTipmy
omd toug Atabek xaw ovv. o TAnBuous 159 oududv
%o VEoV evnAixwv ue ZA1, €8e1&e St m vuyteQv
VIEQTOLON 1L TO PALVOUEVO TOV “non-dipping” oye-
tiCovron pe avEnuéveg tuég tov delntn IMT oe mou-
dud now eqrifoug ue TA1L.

IV. Aptnpiakn okAnpia

H oxMjouvon tov pueydhmv aotnoLmv, Tov oyetite-
oL TO00 Ue ™V NArio, 600 oL ue TV GvENUEVY
AT, odnyel ue v mdodo g nhxriag og avENUEVN
TLEON OPUYUOU RO ROTA OVVETELD O€ QUENUEVT] TOL-
Yo peTddoong Tov oguy ot xipatoc>. H mo
eVEmg OLadedouevn uEBOdOC YLoL TNV EXTIUNON TG
0QTNOLaRNG orhnplag Bemweltol 1 LETENON ™S TO-
yomrog opuyroy ripoatog (PWV) xaw ovynexrot-
uéva 1 ®xaewtdo-unotaic toyxvtnTo ueTddoong

METROI
THugTeprer) AN+ “non-dpping - TAER"
THEgms ) AT - Mspeas a0

Timemyyve ks Qepghios ouciac avd oneipopa -
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OQUYILHOU #IpaTOC>,

O deixme PWV ota moudid opovotdet uio od-
Enom mpoiovong g nhriag, 1 omoia Eextvder oM
artd TV nArio Tov 6 eTdv>>. Mehétec noradeinvi-
0LV GTL OL AELTOVQYLRES ueTaBoLES ota ueydla ay-
vela elvol oo evenua oty mondiri niurio xo
HVOLMG OE TOLOLAL UE OLROYEVY VITEQYOANOTEQOAOLUCL
#0L OOVLOL VEQOWKY V600 %7,

‘Ooov apod ot oyéon tov deixtn PWV ue mv
AIT oty moudwnn nhxio, ta dedouéva eival avre-
1OOVOUEVOL. ZTIS TeooTTrES ueréteg Bogalusa Heart
Study »ouw Cardiovascular Risk in Young Finns Study
pdvnre 6tLn Al oty mouduen nhxio cvoyetiCetan
ue tov deintn PWV omyv eviuo Cmnj, ev avubéoet
e To. gueruota mg UeAETng ®o6otng Atherosclerosis
Risk in Young Adults (ARYA)*3-,

H ovyypovini nehém and touvg Lurbe xouw ovv.
avEédelEe v mpoodeutini} avgnon tov deixty PWV
a7t6 T VOQUOTOOWXA, TTadLd xoL €iPovg, OTa oL~
oud pe vymMj-quotoroyir AIT xou teMrd og exelva
ue oo vréotaon®l,

KAPOTIAER

“Neerdipming”- Mikpoad fauavopio g THusTepet A1 + “ron-dippirg” - TIMT
TeGFR - "nen-dipging ™ b ; THweTapeas & - TIMT
“Mon-dipping” - mogime pn fooer pe g pdog . _,.'ii b .

ko TelFH™ ,"'
r__ e ]
|I | o
II.' I|
i ] k.
Il III,III III ! .'__ .I .:
]
ﬂf:r:rr"’ | I |
|
I| / L
' N KAPAIA
AFTHRIEL . | “Mon-dippling’ T
THurzprer AT - TR 1 | “Nerr-dipping” - Nptan L SaEshmc
| | | Arrmonpypiag L

Zyjna 1. AIT = aptnotaxy wicon, AER = ovluds vepouxijc améxxotons arfovuivns, GFR = ovluds ometpauatixijc
oujbnong, IMT = sdyoc éow-uéoov yitdva, PWV = tayvtnra opuyuixot xvuatos, LVMI = deixtne udlas aptoteonc
xotriag, LV = apioteorj xotkia (Biorender.com)
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Avo pehéteg 0oBevav-pootipmv amd tig Hvo-
uéveg [Mohteleg oe €pnPoug not VEoug eVIjMKES UE
ZA1, onuetwoav ot ta dropo ue ZA1 elyov vymAS-
TEQEC TLUES TOV deintn PWV amd 6,11 tor vyn©203,

Télog, o 2020 1 ovyyEovIXY| peréTn amd Toug
Gourgari xou ovv. og moudid nhriog 12-21 etav pe
ZA1, avédelEe T OUOYETION AVAUETT. 0T VUYTEQLVY|
AIT pe ™V roomTLdO-unoLaior Ty iTnTo OQUYULROU
wiporoc3.

Néec npoontikég otnv a§loAdynaon tng VUXTEPL-
viic Al

H 24won ratayoapi AIT amotehel uéyot T ™
u€B0d0 avaoEdg Yo TNV AELOAGYN O TNS VUYTEQL-
vijc AITP. TTa’ ko mov ou petpoeig AIl oto omitt
0moTeLovV aELdmot) evalhaxtry yio ) dudyvwon
TOV QOLVOUEVMV TNG VTTEQTOONG AEVRI|S UTTAOVCaS
%O THS OUYROAUUEVNC UTTEQTOONG, 1) VUXTEQLVY KOL-
tayoon g All arotehel povadird mheovexrtnuo
™mg 2400NG RaTayaprs'?.

Ta tehevtaia xoovia €xovv avamtuyel xavou-
oLag TeYVOAOY O NAEXTQOVIXA CLUTOUOTOL TILECOUE-
TOO OTUTLOV, TOL OTTOLXL TOQEYOVV T SUVATOTITA YLOL
ovtopaty rorayoapy e All xatd tov vuyteQLvo
Vvo?>0405, TIpdogatec HEAETEC OTOV YEVIXG TaiL-
drotourd tAnBuoud €detEav ot oL petporjoerg All
07O O7t{TL ROTd T ALAQXELA TOU VTTVOU E{VOLL EQLRTES
%O TTOLQOVOLALOVV TAOOUOLL, OTOTELEOUATOL ULE TNV
24mEN ®oTOyQOPY] 600V 0poQd. OTH ALy VWO TG
VUYTEQLVNG VITEQTOONG, TNV AVALYVMOLON TWV “non-
dippers” xau ) ovoyETIoN Pe aovurTTmuatiny PAGLN
oe 6pyava-otdyovg! %6068,

210 woudd o otovg egpnpoug e A1 wotdoo,
dev vrdpyovv dedouéva ot PLpMoyoapia Yo v
oELohdynom g vuyteowiic Al ue ovorevéc uétonong
ATl oto omit. ‘Oho tar SaB€oLuor oToLyetoL yioL T vu-
yreown Al oto moudid TEoEQyovToL omd HeAETeS Tov
yonowworoinoay T uEB000 TG 24mwENG RATAYQOPY|C.

H yonowdmra tmv vuxTeQLViV HETOHOEMV OTO
omit €yxerton 010 ot amotehel pwio uEBodo arthy,
€U%OAY 0TN YENOoN 0Itd TOVg oBeVELS, YoUnAov #6-
OTOVG, L0 gVRElag dtabeotudTTag ®ow RoATEQM
avexrty og oyéon ue v 24mon rarayoagr]. Ta ya-
QUXTNOLOTIXA VT 08 CLUVAVOOUO (e dedoUEVa TTou
Ba empePamdoouy Ty rhviry g xonouoTTa Oa
UITOQOVOOY VO XATAOTHOOVV TN UEB0JO CVT MG WLt
eEloov a&Lomotn evarhantin g 24weng ®aTo-
yoapng Yo v aElohdynon mg vuyteowviic All téoo
OTOV YEVIXO TToudLaTond TANBuous 600 %ol o€ €L-
dwrovg TAnBuouovg, 6mme ta dtopa ue ZAl.

ZYMMEPAZMATA

e woudd xaw egiipovg e A1 1 ouvimaEn ao-
QLOKNG VITEQTALONG OYETILETOL UE ONUAVTLXY] AOENON
tov emumAordv. H vuyteown AIT agiohoyotuevy ue
24mEn raTaryoupt] tvol xonotun o v eoAeym
QOVUITTOUOTIRIE PAARNS 00YAVMV-0TSY™V 08 eVii-
MRES e VITEQTOON %o O TTeudLd, E@Yioug now VEoug
eviihxeg ue A1,

Toa drabéoua Pprioyoagrd dedouéva yua )
KONON TGS 24M0ONG RATAYQOPHS O€ TTOULOLA KOl VEOUG
evijlrec ue ZA1, TEXUNOLHOVOLY TH OUOYETLON TNG
vuyxteevig Al »ow tov ovouévov “non-dipping”
ue deinteg aovumtopatxng PAANS 0Qyavmy 0To-
KWV, KV T Aevropatovpia (Exnua 1). Qotdoo,
yoedtovral mepuoodtepa dedouéva yia Ty emfe-
Baimon avtdv Tmv evpnudtov ot dtepetvnon det-
©TOV PAAPNG AV 0QYdvmV-0Ttoywv. Emumhéoy, et-
vau yonowuo vo dtepguvnBel  xhvirn agio zou xom-
owuomta e aElohdynong g vuyteowvig All oe
toudid pe ZA1 pe ovoreVES WrEOU ROOTOVS YLOL TO
OT{TL, TOOO 0T OLAYVION TNG VUXTEQLVIG UTTEQTOONG
000 %Ol OTY) CUOYETLON TNG UE OEIRTES LOVIITTMUOL-
g PAAPNS 00YAVWV-OTSYWV.

SUMMARY

A.G. Theodosiadi, A. Kollias, I. Bountzona, E. Vakali,
K. Kyriakoulis, A. Vazaiou, G.S. Stergiou

Nocturnal blood pressure and asymptomatic tar-
get organ damage in children and young adults
with type 1 diabetes

Arterial Hypertension 2022; 31: 97-104.

Ambulatory blood pressure monitoring is indispensable
for the accurate diagnosis of hypertension in young in-
dividuals. Increased nocturnal blood pressure (BP) car-
ries an adverse cardiovascular prognostic value in
adults, while at younger ages, especially in children
with comorbidities such as diabetes mellitus, is asso-
ciated with the asymptomatic target organ damage.
In patients with type 1 diabetes (T1D) the main litera-
ture data refer to the association between nocturnal
BP and microalbuminuria. However, there is limited
evidence on the association of nocturnal BP with other
indices of asymptomatic target organ damage. Despite
the important role of ambulatory BP monitoring, issues
related to its availability, cost, and acceptance by pa-
tients —especially for repeated assessments—- are ob-
stacles to its wide application. Recent studies in both
adults and general pediatric population have shown
that home BP monitoring with innovative devices that
allow automated measurements during sleep provides
similar results to classic 24-hour ambulatory BP mon-
itoring in terms of diagnosis of nocturnal hypertension
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and similar correlation with preclinical target organ
damage. This review aims to summarize the main
available literature data in children and young adults
with T1D regarding the role of nocturnal BP and its re-
lationship with asymptomatic target organ damage
and provide future perspectives with innovative tech-
nologies.

Key-words: arterial hypertension, diabetes mellitus
type 1, nocturnal hypertension, 24 ambulatory blood
pressure, microalbuminuria, left ventricular mass index,
carotid intima-media thickness
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O pdA0G TwWV avaotonEwy
ouppeTapopdag vatpiou-

yAukodng 2/SGLT2 otnv
apTNPLAKN UNEPTAON Kal
OTNV KapdLakN avendapkela

X. fpdoooc!

NEPIAHWH

K. Alddn!  A. Mittapdg?

H Bepaneia Tou cakxapwdoug d1aBAtn TUNou 2 cuvEEETal Pe TNV aUENON TWV ENNESWY TNG (VooUAIVNG Kal TNG EU-
aloBNoiag TwV NEPLPEPIKWY IOTWV O aUTh. MeTd TNV avakdAuwn tou pdAou ToU CUPPETAPOpEA vatpiou-yAuKdZNg
2 (SGLT2) otnv opolootacia tng yAukddng, N avaotonn Tou anotenel évav vEo UnoyAUKALPIKG PNXAVIOPO Kal EXeL
ViVel EAKUOTIKOG BEpaneUTIKOG 0TOX0G. Ol KapSIayYELaKEG EMNAOKEG 0TOV 0akxapwdn SlaBATn dnwg To £Pepaypa
TOU puokapbiou, ol voonAeies yla kKapSiakn avendpkela aAnd Kat o kapdlayyelakdg BAvatog epeavidovial 3-4 Qopég
nepPLOCOTEPO oToV S1aBNTIKG acBevn Kal oL PEAETEG MOU OXESLAOTNKAY KATESEIEAV TN XpNOLPOTNTA TOUG oTnV Kapdlay-
VELGKA NPOOTAcia. TG IpEXoUOES KaTeubuvtnpleg obnyieg oe S1aBnTikoUs annd Kal pn, anoteAoUv NpwIn ntioyn
yla tn Bepaneia TNG KapSIaknG avendpkelag anAd Kat TN peiwon Tou kapdlayyelakoU Bavdatou Kat EUPena NMLa avtiu-

neptaocikn 6pdon.

G—x Né€eic-kAe1616: cUPPETaPOpPEac vatpiou-yAUKGNG 2 (SGLT2), kapSiakh avendpkela, KapSIayYELaKA MpooTaocia,

unéptaon

EIZArQrH

O ovppetagpogéag vatpliov-yhurdtng 2 (SGLT2) ei-
VOLL JLOL TTOMTETV YOUNAIS OUYYEVELAGS, TTOV EXPOU-
CeTaL 0TO 0LOY KO TUNUOL TOV EYYUS EOTELQOUEVOU
OOANVaEIOV %o (VoL VITEVHUVT YL TV ETOVOQQO-
PNON TS neyaritepng moodmrag YAvrotng (80%-
90%) oo entimedo Tov omelduarog!. O avaoTtoleic
SGLT?2 Bempouvvron mg wo VEo, #*hd.om vtoyluraL-
xS ayoyiic, n omoic odnyel o Pehtimon tov yiv-
ROLUROU ELEYYOV UEOM TS AVENUEVNS YAurolov-
olag.>3

Extdg amd v wioro 0pdon oty emavaooognon
™ YAurding, ot SGLT2 avaotoleis epmmodiCovy v
EMAVOQEOPNON TOV VOTQIOU OTO £YYUS EOTELQAUEVO
owlvdoro. H peimon mg apmoewoniic mieong mwov
mopatneton pe Touvg SGLT2i Ba urrogovoe va eivon

Tphpa NpoAnntikig KapdloAoyiag — KapsioAoyikn KAwvikn MN.A. «KAT»

OUVOVAOUEVO OTTOTEAEOIOL TS XOOVLOE VOTOLOVQY)-
TWHNG, ®OBADC ETIONG %Al TS MOUMTLIRNS OLOVONONG.
“Etot, n avEnuévn aménxrolon vatpiov oto ovoa
EMAYEL TN UELWON TOV dQAOTIROU GYROV OLLUATOC,
0dNYMVTOC 08 EAATTMON TNS CLOTNOLOXI|C TTieong. e
TEAOMATY UEAETN VITOYQAUUIOTXE TO TLOOVO AUETO
VOTOLOUENTIXO ATTOTELECUO VTN TNS TAENS PaL-
udxmv?t, AANOL unyoviouot, oL 0moloL CUUIETEXOVY
OTI) PEON TG CQTNELOKYG THEONS UECM TS XONOMG
tov SGLT2i, ovprepihaupdvouy mv avadiouoo-
gwon (remodeling) Twv vepE®OV, T uelmon g a-
LS ORANQLAS, TNV EAATTMON TOV COUOTIROV
Bdoovg rau t Beltimon g ocopatiric ovvBeong
ue uetmon me Mmwdove udtac.! Téhog, n neimon
TOU TGVOU TOU OVUITAONTLXOU VEUQLXOU CUOTHUATOC,
©000¢ emiong ®al g dQAOTNELOTHTAS TOV CUOTH-
LOLTOS TNG QEVIVIG-AyYYELOTAOIVNS-aAd00TEQAVNG,

2Yneptaoikd latpeio AokAnntieio BouAag

< AdAnAoypagia: Xapng Mpdacog, EMOTNpoVIKGS Suvepydtng KapsloAdyos — Yneptaotko latpeio AokAnnieio Boudag « Awdg 7 Mediooia

ATUKNG + TnA.: 6932416496 « E-mail: harigrass@yahoo.gr
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UECM OENONG TS UETAPOQAS TOV VATQIOU OTNV TTv-
%V *NALOa 0T0 emtimedo Tov VeEEOU, asrotehovv dUo
©0000LOTIHOVS TTARAYOVTES QUOULONG TS 0QTNOLO-
¢ mieonc. >0

EPEYNHTIKEZ MEAETEZ

Mua og1pd pehetayv €9etEe mwg ou SGLT2 avaoto-
Aelg WroEovv va ToopEQoVV aEloonueliwTy Q-
OLaryYELOXT TTOOOTOOT0L, ETTLPEQOVTAS UELMON OTOVS
1LYy ELOroUS BavdToug vl TUQAAANAOL ETTLERE-
ovTag EMATTWOoN ToU %vdUvou voonheiag astd »a-
dronn avemdorera.”® Mua amd tig otafepdtepeg un
VIOYAMRALUKRES SOAOTELS TWV AVO.OTOAEMV TMV
SGLT?2 eivaw n petmon tmv enutédmy g CUoTHUa-
TN 00TNELAUNG TTlEONS, €VAS UNYAVIOUOS TOV
adaupLopnmro dadgauatiCel Evav xpiowwo ooho
otV emiteVEN ®aEALaYYELOXOU OPEAOVS QUTHS TG
VEOC TAENG PaoudxrmV. O TEETEL ArOUN VO ONUEL-
WOl TOS 1 AVOOROTNON ULOG OELQAS UEAETWY OE
VITEQTAOLLOVGS ROLL VOQUOTOOWHOUS 0.0Beveic ue oon-
¥ 0eadN dtofiTn Tomov 2, avEdeLEe o peimon g
TaEemg tov 4-10 mmHg ¢ ouoTOM®Y S AQTNELAKNG
nieonc.10

"Evag 001Budc mpoyeveéotepmv peletdv aveédet-
Ee g N UElMON THS CLOTNELOXTS TTEONS UTTOQEL VOl
ehattdoer aELoonueimta Toug OeinTeS ROy YEL-
oxig Bvnowomrog xou Bvirdmras. H pedéty twv
Tikkanen xou ouv. dleQevvnoe TV AmoTEAEOUATL-
HOTNTOL KOL TNV AOPANELOL TNG EUTTOY MAOTIvg otV
0QTNOLOKY TTLEDT XONOLUOTOLMVTAS TNV 2401 OV-
VEYN TEQUITOTNTLRY RATOYQOPY] TNG OLOTNQLOXIG TTlE-
ong. Avti M neA€tn ovuteQLEAUPE TEQLOOGTEQOVS
a6 800 aobeveig pe ooaxyamdn drafnn Timov 2,
0L 0TTO{OL TV YOQUOTOOLROL 1] €0V VITEQTOLOT| OTOL-
dtov 1. ITapatendnxe oe o onuovTrr eEAATImon
™G OVOTOMKNG, ®OODS ETLONG 1AL TN OLOLOTOMANG
0QTNOLOXNG TTlEONS OTNV 2401 RATOYQUPY] ROTA
4/2 mmHg, o¢ oygon ne v oudda tov placebo oto
oxéhog Twv 25 mg ¢ epmaygprolivne.!! Emutpo-
oB€twg, ou Clar ®ou ouv. VTEdeLEY Tme 1 VTOTTory -
@AoCivn odjynoe oe pelmon ot GUOTOALXY| 0QTY-
olaxn mieomn, mov rvpowvotay and —-1,3 €émg -7,2
mmHg o aoBeveic mov ehdupavay 10 mg, eve ol
Rosenstock xow ouv. avépepay uo uelwon g ov-
OTOMA®Y|G 0QTNOLOXNIG TTEONS OE amdvInoy oty Oe-
oamela we ®avayApAOLivY, Tov ®upuaveTay amtd
-0,9 mmHg pe ta 50 mg nueonoing €émg -4,9 mmHg
ue 300 mg nuepnotwg (oe ovyxroion ue to -1,3
mmHg pe to placebo xou -0,8 mmHg pe ™ orroryh-
mrivn avtiotoya). 13

Mua Todopatn HeTd-avdivon 27 tuyaomouue-

vov xvirdv peletav (RCTs) natédelEe mwg og
aoBevelc e oaxyapwdn drofrm timov 2, oo SGLT2
OVOOTOLELS UELDVOVY TOL ETTITTEDOL TNG CVOTOMRY|S
aTNoLorYg mieong xotd 4 mmHg (95% CI, -4,4
€mg -3,5) nou TS SLOOTOMRIG 0RTNELAKNG TTLEONS
»ard. 1,6 mmHg (95% CI, -1,9 §wc -1,3).14 Eniong,
ot Baker »au ovv. dnpootevoav pua peta-avdivuon
TUYOLOTTONUEVOY, dUTAA-TUPADV, placebo-gleyyd-
uevmv peretdv, ovumegihaufdavovrag 2.098 aobe-
VElg, OVAAEYOVTOG TTANQOQOQIES YLOL TOL ATTOTELETUOL-
Ta TV avooTtoréwv Twv SGLT2 oty 24moen »ato-
YOOPN TNG CLOTNOLOXNG TTEEONG. Z€ QUTH TN UETAVA-
Mom, ot avaotoreic SGLT2 peimoov agoonueinto
Ta, EMmEDQ TNG OVOTOMKNG RO SLAOTOMKNG CLOTY-
olanig mieong oty 24mpen rotaypopn rotd 3,76
mmHg (95% CI, -4,23 éwg -2,34, 1>=0,99) #a notd.
1,83 mmHg (95% CI, -2,35 éwg -1,31, 1=0,76)
OVTLOTOlYWC, £V ETNABOY 0ELOONUETWTES UELDOELS
OTNV NUERYOLOL X0l —O€ KRQEOTEQO PaBUG— OTN VU-
UTEQLVY] CUOTOAXY] KO SLALOTOMAY CLQTNQOLOXY TTLED).
H avdlvuon pdiota tmv amoteAeoudTmy TG ovm-
TE0w puehétng avédelEe mme 1 uelwon g aQToLaL-
g mleong oty 24mEn rnatorypopy elvotr nueERoLo
QOLVOUEVO-LOLETNTO QUTHE T™C TAENC paoudrmy.

01600, 0€ (oL UETA-0VAAVON 43 TUYOLOTTOUE-
VOV ®AMVIROV UELETWV O 00BEVEIS e OaxrY0QMON
S Timou 2 xau 22.528 aoBeveic amd tov Mazidi
1O OVV. OVOPEQONKE ONUaVTIXY UELMON OTY OVOTO-
Mnn} ooy stteom uetd amtd Oepameto pe SGLT2
ovaotohels [otaBulopévn dtapod néong TLung
-2,46 mm Hg (95% CI -2,86 €éwg -2,00)], eved to
OVTIOTOLYO ATOTEAEOUO OTY] SLOLOTOMXT] CLOTNOLOKY
mieon frav -1,46 mm Hg (95% CI -1,82 €mg
-1,09).1% Emuhéov, om peta-avdivon tmv Fewoya-
vOg row Agarwal, 6rov ePeQLEYOVTAL ETTTA TUYOLLO-
TOWUEVES EAEYYOUEVES UELETEC —OV0 EX TWV OOV
ue younin 06om vdoyxhmeobelalidng mg ouyxott-
%00 poQUdrov— ouyroinray oL SGLT2 avaotoleis
ue to placebo, avapopird pe to dedouEva g
24mENGg oLVVEYOUS RATAYQUPNGS TNG 0LOTNOLUKNG TTie-
OoNG. ZTNV UETA-AVAAVON QUTH AvOopEQON®E TMG 1)
aloyt] amd To baseline oty 24wE1 CVCTOMKY CLO-
™motax) mieon uetaEl twv SGLT2 avaotoléwv o
tov placebo frav -3,62 mmHg (95% CI -4,23,
-2,94) now oty 24wen draotolxy apTnolaxt mie-
0] —OUUTTEQLAQUPOVOUEVMV TV TEVTE TUYULOTTOL-
UEVV EAEYYOUEVWV HALVIRAV peAeTdV—1jTay - 1,70
mmHg (95% CI -2,13, -1,26)."7

H aEroonueimm mrwon mg agtnolaxig mieong,
TOAVE CUUUETEYEL OTNV KAQOLALYYELOXT| TTOOOTOOTNL
OV PAVNXE OTLS UELETES TV VEOV CUTAV avTLdLoL-
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Pnruradv paoudrmv. ITo ouyrerQLUEVQ, 1) TOWTY UE-
A€t nadiayyelonig aopdretos (CVOT) mg »a-
myogiog vitav n EMPA-REG OUTCOME. Z¢ auvtj
™ ueA€tn Aowdv, ovppetelyav 7,020 aobevelc ue
oaxy 0N dLafrtn THTOU 2 Ral EYRATETTNUEVY
®adlayyetomy vooo (ASCVD). H avotéomw pehétn
nat€delEe mmg M eprtory MpAoLivy eivol avadTteQn TOU
placebo wg mpog ™ Pehtimon Tov yAurouxrov eEY-
YOU %Al TNV EAATTOON TWV ROQILOLYYELOXDY CUUPA-
VIOV, CUUTEQLAAUPOVOUEVNC TS BvynoludThTag o
a00eveic pe ooxyaomdn duafrtn Timov 2 xou eyro-
TEOTNUEVY RaEOLAYYELORY] VOOO.

H pehémn rotédei&e pdhoto o peimwon e td-
Eewg tov 14% ot0 mmToyeVES RaTAAUTIRG ONuElo
TOU %aELayYELOXOoU BovdTov, Tov Uy Bavatnpsoou
EUPOAYUOTOS TOV Uoxadiov, Tov iy Bovatpéoou
ayyelanov eyrepalrol enelcodiov (HR, 0,86; 95%
CI, 0,74-0,99), »votmg 0dnyovuevo amd v ®otd
38% peiwon tov xodiayyelaxot Bavdrov (HR,
0,62; 95% CI, 0,49-0,77).'8 H gumtayhgholivy iye
oxoun €va OVOETEQO OITOTEAECUOL OTO EUPOOLYUC, TOV
WoraEAIOV 1 OTO AYYELAHO EYREPUMAS ETELTOILO,
%O (OG OTTOTELEOUA 1) ENATTON THE ROQOLALYYELOXTIC
Bvnoudmrog oty oudda Tg eptoryMgprolivng Oe-
wEEelTon eVEEmS Twg Ba umoovoe vo amodoBel ®v-
olmg otV UElON TV VOONLELDV VL0 ROQOLOXT] CLVE-
adoxreo (HR, 0,65; 95% CI, 0,50-0,85). EmmAgov,
UELWOONROY TGO 1] ETITTOON THG RAUQOLOKIC OVETTAQ-
AELOG OO0 RO OL VOONAETES O GAES TLG OUTIES UE-
oV TV 0o0eVHV UE 1oL AVEL ROQOLUXC OVETAQ-
®elog oto baseline. %20

Amé v aMn whevpd, 1 uehéty CANVAS £€0eiEe
7Twe N ravaypholivy elvor avateen tov placebo
OtV TEOAM YT TOV ROy YELOXMY cuufdvtov. To
TEWTOYEVES HATAMUTLRG Onuelo TG ueAEG, M emi-
TTWON TOU RaEALayYeLaroU Bavdtov, Tov eupedy-
UOLTOS TOU UORAQOTOV, TOU Oy YELUHOU EYREPUMROU
emeloodiov ouvvePn oe 26,9 ovuuetéxovieg avd 1.000
a00gvoét) otV opdda TS ®ovaryMpAOTIivig Evavtt
v 31,5 ovppeteydvimv avd 1.000 aobevoéty oty
opdda tov placebo.?! TTapdhnha, 1 xovoryhgholivy
uelwoe To OVVOETO RATOMNKTIKG ONUEID TV VOO
AeLV art6 ®aEOLAKRY OVETTAQUELX 1] ROQOLOLYYELOHO
Bdvaro ratd 22% (HR, 0,78; 95% CI, 0,67-0,91).
To dpehog g ravayMerolivng eugpaviCeton va ei-
VoL OUOLO 0€ 00OEVELS Ue ROQOLOKY| ALVETTAQUELDL HOL
XouUnAo xhdopa eEbOnong (HFrEF) nou og exelvoug
TOUG 000EVELS e HAOOLOXT] AVETTAQRELDL KaLL dLOLTY)-
onuévo xhdoua eEnvdnong (HFpEF).

Emiong, o ovynolom ue 1o placebo mdvrote, 1
RAVAYMPAOLIVY EAATTOOE TO TQWTOYEVES RATAAN-

©TRO oNUElo, TIG VOOnAeleg Yot xoQdLaxr avemdo-
%ELO, RABWS ROt THV TEOG0d0 0TV aAfovuvovoia
o€ oUPOTEQES TIG opddeg ovyrolons. H puetmon ov
TOQOTNEYON®E OTOV ROy YELOXS BAvaTO 1 OTLg
voonheleg yio oQOLOXY| AVETAQRELDL EUPAVICOVTOL
va gival HeyoliteQeg UeTaEy exeivmv Ue LoToQLrd
rnapdiaxnc avemdorelag [hazard ratio (HR) 0,61,
95% confidence interval (CI) 0,46-0,80], évavt
EREIVOV AVEV LOTOQLXOU HAQOLOKNG OVETAOXELOS
(HR 0,87, 95% CI1 0,72-1,06).2>24

H DECLARE-TIMI 58 pelém Oempeitan wg
ueyoliteon CVOT perém aopdhetog, pe faon tov
¥KOOVO o Tov aeldud twv aodevav. O oTdyog TS
uer€ng ftav vo aELohoyioeL TV raQdLayyeLomy
aopdhelo e viamayhpholivng oe aobeveic ue
oaxyaomdn diafritov Timov 2 xow TGN e eyra-
TEOTNUEVT ROEALAYYELOXY VOOO 1] TOATAOUG TT0L-
odANAovg xvdivov. To TEMTOYEVES RATOUMHTLRG
onueto yro v veamoayMgAoCivy évavt tov placebo
Nrav 8,8% vs. 9,4% (HR 0,93, 95% CI 0,84-1,03).
H vramoyhMgroCivy delytre g eivor avaten oty
UEIMOT TOU OVVOETOU ROTOAXTLROU ONUELOV TWV VO-
ONAELBV ATtO RAQOLUKY OVETTAQHRELN 1] RAQOLALYYEL-
oo Bavaro xatd 17% (HR, 0,83; 95% CI, 0,73~
0,95)%, evd fira wow un #ardreen (ahhd ouyyedvag
AL U AVOTEQEN) 0T HElmON TOv onuelov TV HEL-
Covarv rotodnrtrdv onuetmv (MACE) o aofeveic
ue ooy aomon dafritn Tomou 2 ko vYmAS roduory-
yeworo ®ivouvo (60% twv acBevav dev mdoyeL omd
EYROTEOTNUEVY ROy YELRY VO0O). YTt oEe axo-
un €vo OEEMUO OTOTEAECUO OTO VEPOLXA OVUPd-
uorTa.

Meta&0 Twv 0o0eviv pe xapdiamry overdoxeLd
nal petwpévo xhdoua eEnnong (HFrEF), n vro-
oy MAOCivy uelmoe T voonheieg amd nadiaxy
OVETTAQXEL, TNV ROQOLALYYELOXRY BvnoludtTa, Ka-
000 %o T BvnodTTo 0uto Oheg TS outieg. Qotdoo,
aUTOS 0 TANOVOUGS AVTLITQOOMITEVEL TEQITOV TO
10% tov cuvolxoU TAnBuonoy g uerémg. Ila-
VImG, elvoL 0rovdaio va onuelwbel Tmg oL ueAETEC
CANVAS PROGRAM xow DECLARE-TIMI 58
ovumeQLEAaPaY aoDEVEIS UE RO YWOIG EYRATEOT-
uévn rapdrayyetoxn véoo — ASCVD (30% otnv
CANVAS now 60% oty DECLARE 8ev €yel eyra-
TeoMUEVN ROy YELOXY VE00).2

H pelhétn DAPA-HF amotéheoe v mowt ue-
A€ wov €de1Ee g 1 vramayAlpholivn Nray ove-
TeQN TOV placebo oty TESANYM ToU ROEJLaYYELOHOU
BavdTtov xou 0TV emOEIVWON TG RAEOLOKNG OVE-
ndEreLag o€ aoDeVElS ue 1 dvey oonyamdoug dia-
Britn. O otoyoc g ueréng Nrav vo aELohoyroet
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™mv vastayMghoCivy €vavi tov placebo oe aobeveig
ue ®kaEdLARY AVETAQRELN ROL UELMUEVO RAAOUO
eEnBnonc (HFrEF). To mpwtoyevég ouvOeto rata-
MrTrd onueio Tov ®aEdLayyeLoxov avdTov, Twv
VOONAeldv ot ®odLMY oveTdQreLd 1] EElyOVOn
enioneyn Moym oEelag »aQdLOUNG AVETAQOHRELOS
amovtd og 16,3% twv aoBevav 0To orEAOS TG VIO~
oy MhoCivng, oe ovyrolon ue to 21,2% oy opd-
da tov placebo [HR (95%CI) 0,74 (0,65-0,85),
p <0,001], vjtor 26% peimon tov oyeTroy %LvOU-
vou.”” To mpwtoyevég vatoxTind onueio elivou 1
uelmon oe GAeC TIg TEORUOOQLOUEVES VITOOUADES,
aveEaptitog ™ UmapEng caxryaadouvg draftn 1
oyxL. [N aoBevelc ue ovumTmpoTien ®oEdLoxy ove-
TEQHREL, 1] VIOTTOY MEAOLIVY Ty m@EluY, ®aBwg
oVOyETIOTNHE Ue onuavTivy uelmwon Tmv xoeday-
YELOXMV BOVATMV %ol TV ETELCOIMV RAQILOKRNC
OVETTAQKRELAS. ZUVOMXA, TO OPELOS NTaV 0TOHEQS
UeTaEY GAov Tov NAMXLOXOU PAoUOTOS, 08 dtafnTL-
%©0ovUg rouw urn duafnurotc aobeveig, uetav Tou €v-
Q0VG TV baseline AELTOVQYLRDV SORLUATLWV RO
aveEapmitmg g Bepameiog vtofddoov e HFTEF,
EUTTEQLEYOVTOGS TLS VEOGTEQES AL TTEQLOOOGTEQO TTQONY-
uéveg Oepameieg (ARNI/ICD/CRT).2

H pehéty EMPEROR-Reduced €0e1Ee mmg 1)
eurtayAloCivn elvar avaten tov placebo oty
Beltimwon tov ovupdvimv oe aoBeveic ue ®adioxni
OVETIAQXELL, UETAEY QODEVHV UE CUUITTOUATIXA OTO-
Be01] raEdLoxN avemdorelo ue xounho xhdouo eEw-
Onong (HFrEF EF <40%), ndvom omd ™ foowx Oe-
pasteia VITOPABEOV, OTWS AUTH TEOTEIVETOL OO TN
BepamevTiny] aymyr| Twv BEQOTEVTIRMOV TOWTOROA-
MV, aveEQQTHTMS TS TOLQOVOTOS TOU CUXYUOMOOVS
dwapnm. ‘Onwg xan oty DAPA-HF, ) mhetoymoplo
v aoBevav (50,2%) dev Emaoye amd conyaQwon
dwafin. Ov aobeveic mov ewofyOnoav ot perét
elyav xatd uéco 600 cofadteQov fabuoy xapdia-
| avemdprela évavit exeivov g DAPA-HF, pe
éva wéoo rhdopa eEdBnong 27% évav 31%, évav
uéoo 600 emumédmv NT-proBNP 1.907 évavt 1.437,
eV meQLO0GTEQO T0000TS amd 70% twv aoBevayv
¢ EMPEROR-Reduced eiye €va xhdopo eE00M-
ong oto 30% M hydteQo.

“Etol, 6nwg oty DAPA-HF, 1 enintwon tov
TEWTOYEVOUS RATAANKTIXOU oNueiov Tov ®adLoLy-
veworoU Bavdtov xot oL VOOnAeleg yia radioxy
OVETTAQXELD TOV ONUOVTIXA MYSTEQES OTO ORENOG
™¢ eumayi@lolivng oe ovyrolon e to placebo
(19,4% vs. 24,7%, HR 0,75, 95% CI, 0,65 to 0,86,
P <0.001). To 6perog pdhiota emituyydveTon LEow
™G uelmwong ong voonheleg amd rodiomn avendo-

%ELQL, EVA VITOEE anOUN 0006 SPENOS OTAL VEQPQLXA
ovufduota. H avotépm nelét eumeoLéyel Guoto. ev-
ofjuara ue mv DAPA-HF yuo tv viostoryhgphoCivn.

‘Ooov agopd ot uehétn CREDENCE, xota-
delyOnue mog N ravayipholivn elvan ovaTeQn Tov
placebo wg mpog ™ Peltimon Tov yAurouxov eAEy-
KOV %L T UEIWON TV OVETILHVUNTWV VEPQIRMDV GUU-
Baudrwv, ueta&l TV 0obevHV pe oaxryaemon dio-
Brye Timov 2 xow eyrateoTUEVY ROQILOYYELOXT| VO-
00. O 0to)0¢ TG UeEAETNE TOY Vo AELOAOYNOEL TO
OTOTELEOUO TG RAVAYAMPAOLIVIS OTaL VEQOIXA ouu-
Bavro peta&l twv aobevav pe ooxycemdn dwafritn
TOTTOU 2 1O YEOVIaL vepwr] vooo (XNN). H ueiét
OLEROTN TEOWEM AMGYM TOV YEYOVATOS TGS 1) KOVOL-
YAQAOTIVY TAQEYEL OVOLOOTIRG CUYRQLTLRO OQEAOG.
“Etot, 10 mowtoyeveS RaToArTiRG ONUELD, 1) TEMXOU
otadiov veporij véoog (ESRD), o duthaoiaopdg
TOV EMITEIDV RQEATLVIVNG, VEPOLRAS RADMDS RO
®rapOLayyeLanos Bavatog yio v xavoyiiplolivn
€vavti tov placebo vjrav 43,2 vs. 61,2 avd 1000 0.o0¢-
velg-ét (p = 0,00001).

H navayhgphoCivy eniong nelmoe o nadoy-
velaxrd ovupavto og auTov Tov TABuoud twv oode-
VAV %o VoL ARQWE ONUAVTIXG TTWS TO OPENT Lot
motwOnxe we dev ovoyetiCoviav pe to enimeda
™mg yMurotvMwuévng aupooparoivne (HbA1C) ava-
odc. "Eva 6100 TeooTatevting amoTEAEOUA 0T
ve@ELrd ovufdvta dLoTLoTMON®E Ue TV EUTOYAL-
@hoCivn otny EMPA-REG OUTCOME, alrd 1
CREDENCE 1jtav e1dunmg oyediaouévn yio va
evtayBouv eEapyng aobeveic pe yodvia vepouxij vo-
00 (XNN) xau 6y ao0eveis avEnuévou ropdioryyet-
axov #vdvvov, onwg ovvéPRn oty EMPA-REG
OUTCOME 3931

Hodopata n uehétn EMPEROR-PRESER-
VED, pe v eumaryhgrolivn og dtotmonuévo »Ad-
ouo eEmOYoemS, ROTAPEQE VO TETUYEL KO TA TOLOL
TEOXOHOQLOUEVT HOLTHQLOL KO VO, UELWOEL TOV ROQ-
duaryyeland Bdvarto, voonheieg yior va@dlamry ave-
dxreLo o€ 000eVelg e nadiomn avemdoneLd, dia-
PnTrovc o un, ®ow 0T CUVEYELOL UE TNV OVTIOTOLYN
uehétn DELIVER ¢ vromayMgholivng avagép-
Onrav TaeduoLe ATOTEAECUATOL.

ZYMMEPAZMATA

Ou avaotoreic SGLT2 amotehovv wo oudda Bepo-
TEVTLRAOV AYWYDV UE TOAMVETITEdT 0PEAY, ®OBWC
aUTd To. AvTLOLOPNTIRA pdouaxo Oev BelTLrvouy
UGVO TOV YAUROLULKG EAEYYO, AAAG OrOUN ROTOOEL-
UVOETOL 1) ETIOQAOT] TOUS 0TI UEIMON TS COTNOLUKIS
7{EONS TOV TAQAYOVIMV ROQALOYYELOXOU RIVOTVOU
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TopExovTag ®apdiayyeloxy tpootacio. Emumoo-
ofeto roradewmvigTon 6T dev TEQLOQItovTaL OTOVg
00DeVEelg e ALK OVETTAQUELN UE ETTNOEQLOUEVO
xhdouo eEmBnoemg alla now og po oAl mo dU-
O®OM ouddo 0oBevav ue raEdLaxrY avVETAQUELD
%o dlaTnENUEVoO xAdoua eEmBMoeme TOV OTNV TAEL-
oVOTNTO OTTOTELOUV OL VITEQTAOWHOL (loBEVE(S.

SUMMARY
C. Grassos, K. Liodi, A. Pittaras

The role of SGLT2 inhibitors in hypertension and
heart failure

Arterial Hypertension 2022; 31: 105-110.

SGLT2 inhibitors are a class of medications with un-
precedented benefits, as these novel antidiabetic
agents not only improve glycemic control but also have
a demonstrated impact on reducing cardiovascular risk
factors and reduced also deaths and heart failure hos-
pitalisations, in pts with heart failure and reduced ejec-
tion fraction. Suffice to say that an important unan-
swered question remains whether the benefits of
SGLT2 inhibitors is present in patients with HFpEF. At
the moment the Emperor Preserved EF trial shows
also benefit to reduced cardiovascular deaths and hos-
pitalization for heart failure in pts with and without di-
abetes.

There are two ongoing SGLT2 inhibitor trials designed
to investigate the safety and efficacy of SGLT2 in-
hibitors in HFpEF patients, DELIVER randomized pa-
tients to dapagliflozin or placebo and finally DEFINE
randomized patients to dapagliflozin or placebo. These
studies are expected to be completed in 2022-2023
and redefine the frontiers between SGLT2 inhibitors
and HFpEF.

Key-words: heart failure, SGLT2 inhibitors, hyperten-
sion
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*MAslotponikol pnxaviopol
Spdong Twv avaotonEwy
SGLT2 otnv abnpookAnpuvon
KAl oTtn Xpovia VEPPLKN VOOO
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NEPIAHWH

0 oakxapwdng SlaBntng tunou 2 (XA2) cuvodeUetal anod coBapég eNNAOKES oL onoieg epgavidovial Nnapd Tov ENapkn
YAUKaIPIKO éAgyxo. Ta teAsutaia xpdvia €xouv yivel npoondbeleg yla tn Snptoupyia VEwV papudKwy NoU CTOXEUOUV
otnv nepinAokn naboguaotodoyia nou ocuvodeUel AUTEG TIG EMNAOKEG. € AUTA TNV AvaoKONNon, Napouclaloupe Ta
ONPAaVTKOTEPA EUPNPATA KAl Ta TeAsutaia §edopéva TN XopNYNOoNG TwV AVAOTOAEWY TOU CUPPETAPOPEA vatpiou-
yAukAdNng 2 (sodium-glucose cotransporter-2 inhibitors, SGLT2-HbA1cX) otov A2, atnv aBnpookANpUVoN KAl TNV
xpovia veppikn vooo. Adyw NG augnpévng yAukodoupiag, ol SGLT2 avaotoneis ival anoteAeopatikol, wg ennpdobetn
Bepaneia n povobepaneia, otn peiwaon NG yAukddng Kat otn BeAtiwaon NG yAukoludlwpévng algoogpalpivng. Ta arno-
TEAEO0ATA NEPAPATIKWVY PEAETWY £XOUV AVABEIEEL TIG MAELOTPONIKESG TOUG SPACELS MOU aPOopOoUV KUpIwG TNV autogayia,
N PAgypovN, TO 0EELBWTIKO OTPEG, TNV Ev60ONALAKN SucAEtoupyia, TNV (vwaon Kal TNV andntwaon. TG TUXALOMOINPEVES
KAWVIKEG peAéTeG ol SGLT2 avaotoneic népa and tov onpavtikd poAo TOUG 0ToV 0akxapwdon dtaBntn epgavidouv Kat
pila onpavtkn peiwon TNG EPQAVIoNS N Kal TNG €EEAIENG TNG XPOVIAG VEQPIKNG VOoOoU, aveEdptnta and tnv Unapén
TOU 0akxapwdoug dlaBntn. MapdAAnAa, pe TN XpNon Toug SLaMNIOTWVETAL KAl PJld GNPAVTIKA PEWON TWV LOXALPIKWY
oupBapdtwv n onoia xpnel Nepaltépw SlepeUVNONG KAl TEKUNPIWOoNG. ZUPNEPAoPATIKA, ol SGLT2 avaotons(g, pe
TIG NAELOTPONIKEG IBLOTNTEG TOUG, 0 oUVOUAOPO PE AAAEG VEEG (PAPPAKEUTIKEG NAPEPBATELG, JELWVOUV CNPAVTIKA
TNV €€£AIEN TNG XPAVIAG VEPPIKNAG VOOOU KAl TNG aBNPOoKANPUVONG.

B—x Né€eic-kAe161d: SGLT2 avaotonels, oakxapwdng S1aBATNG; aBNpocKARPUVON; XPOVIA VEPPLKA VOOOG

EIZArQrH

Zug QuTREG ®OWVMVIES 0 oaxyaddINS drafritng Tu-

ONUOVTLRY UETWON TWV ROQOLOLYYELARWV ETUITAORMV.
ZNueQa, 1 TEAoQATY TEA0O0S OTH PaQUArOBEQ-

mov 2 (£A2) amotehel o ovadvduevny ovonuio,
UE ONUOVTLRES ETLTAORES OIS 1) alBnoorAouvon,
N XEOVLOL VEPELXY VOOOC, T NITATLXA VOO LOTAL, 1
opgpinotooetdondfera »ou 1 vevportdOeia. Ot mal-
padootaxég Bepameieg otdyevav oty PeATinon TG
VITEQYAUROLUIOG, XWOLS MOTACO VO ETULTVYYAVOUV

“H epyaoia éxel xpnpatodotnBei and tnv EAANVIKNA Etalpeia Ynéptaong.

meloL Tov A2 OTOYXEVEL OTHV OVTLUETWITLON TG VTTEQ-
yhuroupiog aAld o oty avaotooy 1 feltimon
TOV TEQUTAORMY TTOMOTAMDY ETUTAORDY TOV. Z€ CLv-
T TNV ®OTEVOLVON, OL AVAOTOAE(S TOU CUUUETAPO-
p€a vatpiov-yAurotng 2 (sodium-glucose cotrans-
porter 2 inhibitors, SGLT2-i) elvaw pa véa rotnyo-

Nepponoyikn KAwvikn «. Manaddkng, Mevikd Noookopeio Nikalag-Melpald «Ayiog MavieAenpwv»
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ola papudxmv yo Toug aobeveic ue XA2. Ze avtd
TO GEOEO AVOORATNONS, EOTLALOVIE OTNV EVEQYE-
wxn 0pdon twv SGLT2 avaotorémv TEQay g vmo-
yAvrouprig tovg dpdong, oty EEMEN Thg abnpo-
OrMQUVOTG RO TG VEPOLRNG VOOOU.

O1 SGLT2 avaotoneic otn Bspaneia tou A

Ou SGLT1 »ow SGLT?2 petagopeic, mov evromito-
VTOL OTO €YYV EOTMELQAUEVO COANVAQLO, ElVOL ON-
HoVTLXOt QUOLOTES TS OUOLGOTOONS TNG YAUROTNG
AOY® TS OAONGS TOUS OTNV ETTAVOQQAPNOT) TOV UUE-
YaAUTEQOV TOOOOTOU TNE YAUROTNGS ou dinBelton
oto onetpaua. To 90% g emavoQEOPNoNS TEALY-
uororoteitan o Toug SGLT2 petogopeic!2. H yiv-
%O ot oLVVEYKELL EAEVOEQUIVETOL OTNV RURAOQOQIKL
UEOM TOV PETAPOQEWV YAURAGTNS (glucose trans-
porters, GLUTS) mwov evroniCovron oty embnluom
otfada Tov eyyic cwlnvdolov!. e aobeveic ue
ZA, €xeL avapebel 1 VTEQERPEAON TWV YOVIOlWV
tov GLUTsS, tov wpoxahovv thv aiEnon tov SGLT2
UETOPOQEMV %L, CUVETTHS, AENUEVY ETTOVOQQOPN-
on’. O axEBeic unyoviopol Tov sumAérovral dev
elvou TAMEMS ®ortavonTol, 0hAd OIVETOL TTOG CUV-
déovtan pe ™ oVVUITGEY VOO VITEQYAVROULUICS.
Ztov ZA, ) onpaoia g avaotolic twv SGLT
UETOPOQEWV pdavnxe apywrd to 1987, ue m yonot-
womoinon tov un ewdirov SGLT1 »ow SGLT2 ava-
otoréa phoptlivnt. Te éva melpopatind Hoviého
ZA2, n xopnynon tov odijynoe oe feitimon g
vrre@yAvrapiog ®ow avEnuévn yhurotovolia. Qoto-
00, Ol CUVUTTAQYOVOES ETMTAOXES UE TNV AVOLOTOAY
twv SGLT1 petagog€mv oto €vieQo, ue ®uoLdTen
™ dudpgota Adyw duoamoEdpnong YAurotns-yo-
AorTING, amotehovoay Evay ONUOVTIAG TEQLOQL-
oud. MapdAnha, n vdShvon g prooLlivng ot
phogetivn, N omoia avaotédhel tov GLUTI, 6a uo-
Q0U0E VO, 00N YN OEL O UELWUEVY TTOGOMYY) TS YAU-

EMPA-REG OUTCOME CANVAS DECLARE-TIMI 58

2015

| |

| |

: : DAPA-HF
| | |

| | |

| | |

| |
| |
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2#6InNe 0g Sudpoeovg Tovc®. Autéc oL Suonohieg Ee-
TEQAOTNRAY UE TNV EPEVEEOT exhextirayv SGLT2
avaoTorémv, e N vrastayhproCivy, n vavoryAl-
@hoCivn®, n eumaylgpholivy’ naw n egrovyhgpholi-
v, “Exouv nehemOei nar GAAO uéoLoL e ouyre-
OLUEVNS rOTYOoOlOS (WraryMeAoLivn, TogoyAphlo-
Civn, hovoeoyhloCivn) o wxdteo Pabud.

‘Ocov agod ™V vroyAuxoiuxt tovg 0pdon,
OAOL OL EYRERQLUEVOL TTOQAYOVTES EYOVV OTOSEDELY-
UEVT aTOTEAEOUOTIRATNTO OTH Helmon T YAurAtng
xnan g YAvrouimuévng cupooparpivng (HbAlc)
OTLS OVTIOTOLYES TUYOLOTTOUNUEVES KAVIXES UEAETEC.
H 6pdomn toug otov yhvrouuxrs €heyyo €xel eme-
BoumBel eite mg povobdepameia! 14, 1 we emmpdode-
™ Bepasteiot oe AL VITOYAUROLHA PAQUOROL GTTMS
N petgopuivn 18, n moyhralow 21, oL aywviotég
touv GLP1 vodoyga?>%, ou avaotoheic me Sutemti-
duho-remuddong 4 (dipeptidyl peptidase-4, DPP4)>+
27y M woovhivy?$31, Oy SGLT2 avootoleic eivon
eEloov amoTeEAEOUATIXOL UE TOL TTEQLOOGTEQO UVTL-
OLaPNTIRG OREVACUATO OVOPOQLRA UE TOV YAUROL-
wro €heyyo (32-34), ue povadini lowg eEaipeon
Tovg aywviotég Tov GLP1 vrodoyéa’>3¢. Emumod-
00e10, ot plo TESopat ueta-avalvuon’, davnre
ot 1 Trthomoinon g docoroyiag twv SGLT2 ava-
OTOAEWV UTTOQEL VoL 0dNYNOEL OE UeYOAUTEQN QTTO-
teheopatirdTa, eve N xovon evog SGLT2 ava-
otohéa oe aoBeveic pe vymiég tiuég HbAlc umoget
va. empEEL §va ueyolitepo Spelocs.

MAciotponikég 6pdoeig twv SGLT2 avaotonéwv

[T€pav g vtoyAvroumuxrng Toug dpdong, €xouv ava-
pepBel onuoavtinég mheloteomkég dQAOELS e T
yorion twv SGLT2 avaotolémv. Me don to asmtote-
AEOUOTOL TV OTATLOTIXADY OVOAICEDY TWV PeYAADV
HMVIRAOV PeAETAV, 1] AOENON TOV ALUATORQTTY RO
™G CLUOOQOULRIVNG UE T xoerynon Twv SGLT2 ava-

VERTIS CV |
| |

| |

2020 2021

| |

| |
EMPEROR-REDUCED ~ EMPEROR-PRESERVED

i ;

| SOLOIST-WHF
| 1

DAPA-CKD SCORED

Euwxova 1. [TAetotpominés dpdoels twv SGLT2 avaotoléwy atny abnoooxAijouvon xat 0Tovs vepovs.
ATP: adenosine triphosphate, NHE: sodium-hydrogen exchanger, VSMC: vascular smooth muscle cells, SNS: sympathetic

nervous system



ApTthplakn Ynéptaon, 31, 2 113

OTOAE MWV OO YNOE O ETAVEXTIUNON TOV TLOAVOU un)-
yaviopou dpdong toug3? 40, “Etot, 1 dpdon twv
SGLT?2 avaotorémv oty epuhpomoinomn depevvi-
Onxre mepaltépw oe o vroperétny g EMPA-
HEART CardioLink-6 tuyatomomuévng ®Aviric
uehétng. Ze autiv ) uerét edvnre avEnon omv
€QUOQOTONTIVY, TNV CLULOTPOLQIVY] ROL OTOV CLLUOL-
Toxpim 6 Wjveg netd myv Tvyoomoinon*!, ue mba-
VOUS UNyoviopnovg v taéupaon omy dpdon ma-
payovtmv emayduevov and vrogio (hypoxia-in-
ducible factors, HIFs)*?, ot Behtimon tov povora-
oV g olpTovivng-1/AMPK zau oty avootol tov
uovortomoy Akt/mTORC1##, Baowd amotéheoua
™g xoevynons twv SGLT2 avaotoléwy eivau 1 emo-
VapoEd TS AUTOQAYTOS, 1) LELDON TOU OTOES TOV EV-
domhaouatnot dixTiou row 1) aEnom g ®abapong
TOV ROTECTQOUUEVWV 0QYOVLOIV RO VTTOLELUUATOV
oo To. \wooodpoto. Me fdorn autiy Ty Téogath
voBeon, n avaotorj twv SGLT2 umopel va 0dn-
YNOEL 08 ATOAELD BOETTLRMV CLOTATIRWDV OTOL OVQOL
%o younioteen dravour YAuxrGing otoug LoToug,
EMNEEATOVTOC TNV LOOQQOTTIC TWV TEOAVOPEQDE-
VIOV Hovoratidv. ‘Ovimg, QalveTal Tmg 1) OTELQO-
poreey €xgooom tov SGLT2 etvon ovuiotodgmg avd-
Loyn e €xgeaong e owptovivng 14, evd n yo-
ofiynon SGLT2 avaotoléwv odjynoe o€ evodwon
Tov povomatoy olptovivig-1/AMPK oe dlla 6o-
yavato 4 raodAnha pe ™y avaotol] Tov povoma-
100 Akt/mTOR,

H enavagpod g avtopayiog pe tovg SGLT2

WIToQE( Vo evBUVETOL %ol Y10 T UelmOm Tov 0EELdm-
TOU OTQEG, TS PAEYUOVIS %al TS EVO0OMAOnI|C
dvohertovpyiag (TTivarag 1). AvtioEedwtinég na
avupheynovadels dpdoeis twv SGLT2-i éxouvv ga-
Vel 08 mEpaUaTHd LOVTELQ VEQOURIS VEoOU 152, ne
OUVUUETOYY PACLROV QAEYUOVOIDV UNYOVIOUDV
omwg 1o pheyuovéowuo NLRP3 xal o muonvirdg
mopdyovtag kB. ITpoymeavtag oty evdodniiaxn
OUOAELTOVQYIO S UTTOTEALECUO TG PAEYUOVIIS RO
10V 0EeLdwTinov 0TEec™, oL SGLT2 avaotoheic fek-
Tlwoav T ProdtafeotudTTo T VITELoU 0EE0G %L
UEOOV TNV ATTOTTMON TV EVOOONMOKR®V ®UTTd-
owv mBavotato AMSym g feltioong g epubo-
moinong™, mg aiEnong touv AMPK, mg awEnpévng
evepyomoinong tov povorstotov Akt/evooOnianiic
NO ouv0donc, g eVeQYOmoMoNg TmV ROVOMMDY
#ohlov nan e mowTeivinic xvdone-G>7. Emumod-
obeta o€ mELQOUOTIRA LOVTEAD €xEL TapaTnonOel
UELMUEVY] EXPOAON CLORETMV PLodenTdV evionha-
%1 Aertovpyiog xou fertiouévn evoodnhoeEaoTw-
uevn ayyerodiaotody. Qotéoo, dev vdyovy ov-
yrexrouuéva dedouéva yia ™ dpdon twv SGLT2
OVAOTOAE MV 0T, VO0ONMONE ®UTTUQ TOV VEQQOU.

H ivwon eivan €vog andua oquovtinog unyovt-
OUGS TOV EUTAERETOL OTNV TTEG0D0 KAl 0TV 7TRO-
YVOO! TOV ROQOLOYYELOXRGV ROL VEPQLRMYV TTOOOE-
wv’>74, Zro enimedo g vepouic Aettovpylag, 1 xo-
o1iynon SGLT2 avaotorémv (eumoryhrolivn, xa-
vayMgphoCivi) odnynoe oe uelmon mg dudueong xa
¢ ometpapatiric ivwong >, Téhog, aviomomtom-

1 Autogayia

) Evdooneipapartikn mmigon

SGLT2
AVAOTOAEIC

{ ApTnplakn mieon

1) MoSokutappomndbeia

ANnNAemiSpaon pe TN

Euwxova 2. Xo0voAdyio twv onuovtixdy Tuyaiomomuévay xlmvixay ueletdv twv SGLT2 avaotoAéwy.
YHOL AVOIXTO: UEAETES XAQOLQYYELONRDY EXPATEWY, YXOL TXOVQO: UEAETES OE TANOVOUG e #AQOLAXT] AVETAQXELD, LAVQO

xowua: ueléres oe TIAnOVoUO ue xoovia VeI VOGO
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TG ATOTEAEOUATA EYOVV TEQLYQUPEL UETA ATTS XO-
o1jynom vramaryMgAolivng O€ TELQOUOTIXG LOVTENO
drapntintic vepoomdOeiag, ue uelmon tov Adyou
BAX/B-%xutto0ix0o0 Aeugpauatog-2%°.

Ot avtiabnpookAnpwtikég 6pdoeig twv SGLT2
avaotoAéwv

H aBngooxrhjpuvon elvar o eEelntiny| toforo-
yixy dradiraoia Tov XaaxrTNOICETOL Otd Aoy
preyuovi?, evdonhaxy Suchertovpyia’, evoms-
Beom Mmdlwv %o EVEQYOTOMON TMV CLUOTTETOA MYV,
RATAM]YOVTAS TEMUA O ROTOOTQOPLRES ETUTAORES
%o ovppauata 6rTme HETOEV AWV €Oy puo-
10000V naL ayyeloxd eyrepalxd enelo6dlo. O
TAELOTQOTIRAS U aviouds dpdong twv SGLT2 ava-
OTOAE WV TTEQUAMAUPAVEL ONUAVTIRES AVTLAONQOORAY -
0TXES OOAOELS. AQRETA LOVOTTATLOL UETAPAAAOVTOL
uetTd amd v avaotol) tov SGLT2 uetoagogémy,
ovueohapPavougvav me eheypnoviic’®, Tov o&eL-
dwtrov stress”’, e evdoOnianic dvohertovpyi-
ac’® now e evepyomoinong Twv apometalimv’s. O
TEQLOQLOUOS TNG AVATTTUENG el THE UETAVAOTEVONG
TOV OYYELARDV AELDV UVIRMOV RUTTAQMV UECH TNG
oEvuyevdong mc alung o urogovoe exiong vo
gUTAERETAL OTLS OVTLALONQEOOXANQWTHES OQAOELS TV
ovyrexoUEvmV gaoudxmv’*. Tlpéner motéoo va
TOVLOTEL GTL 1) Pty MphoCivn alveTon g avEAVEL
™ ovyxévtowon g LDL yolnotepding now g
amohmompwteivne B2, wa mBovy empBAafiic 1dL6-
mrto. ‘Ooov aoQd T WxorVrAOEOQIa, TaQd TO
YeYOVOg 0Tl melpapatiréc ueléteg avédelEav Peh-
Tlwon ™ oTeE@aviaiog mxeorvxrhogopiacd®s4, 1o
OTTOTELEOUATO ULOS TQOTPUTNG TUYLLOTTOLUEVNS
rAviniic uehémg dev avagpépouvy feltimon ot ote-
pavioio epedpeio porig uetd oo yorynon SGLT2-
avaoToAE v,

OL peydheg vMVIRES LELETES RAQOLOYYELORWDIV
enpaoemv, Tapd T0 YEYOVOS OTL EVIOTLOOY ONUAVTL-
%EC UELDOELS OTN VOONAela Yo aQdLaxry avemdo-
xewa vou feltioon otg vepourés expdoels, dev da-
TOTWOoAV UEIMON OTO LOYOLULKE RAQILOYYELOXA
ovppduata. e pa post hoc avdivon Tmv ueheTmv
™g navayAelotivng dev mapotnendnxe pueiwon
0TV ENTTWOT TOV EUPOAYIOTOS orapdiovse. Zm
uehétn EMPA-REG outcome, n eusayiigpholivy
uelwoe tar BovaTnEoQa L Un EUMQAYUOTA HVO-
%n00lov o¢ aobevelc ue abnoooninowtxy vooo,
WIS MOTAOO VO, UEUDVOVTOL T TTOCOCTA OLYYELURWV
eyreQaMrdv exel0odiwvy’. Me Bdon ta amotels-
opata g uehétmg DECLARE-TIMI 58, ov aofe-
Velg Ue TEONYOUUEVO €Oy uoraQdiov elyav

QVENUEVO %{VOUVO ETTGUEVOU LOYLUHOV cuufdua-
TOG, O OTTOLOG UELWONKE UE TN YOOT|YNOT| VTATTaryAL-
PAOTIVNC ouYrEITKA tE TO Eovind pdouaxo®. e
ovtiBeon pe Ta AITOTEAEOUATOL TOV UEYAMMY UENE-
TV, TaL OESOUEVO OTOV TQOUYUATIRG ROOUO OVODEL-
UVUOUV UELWUEVY ETTTTMON TOV LOYOLUHDOV EYRE-
EaMXOV ETELOOOIWV ROL TOV EUPQAYUATOV UVO-
%0.0d{ov petd oo ™y xoerynon twv SGLT2 ava-
otorémv¥. Avotuyde, T TOTEAEOUOTAL TOV UETOL-
OVaADOEMV EIVOUL OVTLPOTLRD GO0V 0lpOQd TN HElmOon
TV oYL dv ovpBoudrovy®l,

OL veppikég 6pdoslg twv SGLT2 avaotonéwv

O 2A amotehel TOV POORGTEQO TAQAYOVTOL TTOV 0ON-
vel o8 yodvio veqowtj véoo (XNN)?2. Kabwg avtol
ot aoBeveic duatp€youvy avEnuévo xivduvo yua raQ-
draryyelomd CUUPANOTOL, OIVETOL ETTAUXTIN 1] UELM-
on cwTov Tov EMITEG00ETOV ®VdUVOL?3. OL SGLT2
OVO.OTOAELS €YOUV UEAETNOEL EXTEVIIC OF TELQOLUOL-
THO RO RAVIRG eTT{TedO avapoQLrd. ue v emidoa-
o1} Tovg otoug veeovg (ITivarag 1). "Exovv meQt-
YOOPEL TOMOATAOL N OVIOUOT O ETIHA UE TIS VE-
(POOTTQOOTUTEVTIXES TOUS LOLGTNTES, ouumeQLhapPa-
VOUEVNS TG UEIWONG TV EVOOOTTELQOUUOTIXMWYV TTLE-
OEWV (TTQOOTELQULUATLRY OLYYELOOVOTTALON KO ULETOL-
omeELaUaTIRY ayYEL0dLoTOM]) %4, TV petafoldv
ot povordTio e Aeynovicl, Tov oEeldmtinot
otpec??, me ivwonc® xou me amdmrmong’. Emmod-
00gta, TEAoPATO PAVIXE OF TELQAUATIXG LOVTENO
drafnreng vegpomddeiag mwe 1 eumarygrolivy
Bertudver v modorvttaponddeia®. TIpa amd Tig
mpoavapepBeioeg evepyetnég dpdoetg, oo SGTL2
OVOOTOAE (S oVpPAMOUY 0TI QUOULOY TNG CLTNOLO-
u1C TlEoNS RO TS VOATIRNG RATAOTOONC, EVA TOOL-
voloyeiton 1) tAAMNAETIOQ0OT] TOUS %Ol UE TO CUUITOL-
ONTnd vevprd ovomua’®.

Moo dedouéva ovapoQLxd Ue TLg VEQQOTQO-
oToTeVTIRES WOLOTNTES TV SGLT2 dnuootevtmrayv
xnou and ) uedAéty EMPA-REG OUTCOME, n
oroto 0TEaTOAGYNOE aoBevelc te A2 o avEnuévo
% edaryyelomd rivduvo. Ot epeuvnTég TapaTionoay
WoL oNUoVTLXY welmwon Tov ouveeTov vepEoloyLxoU
LOTOAMNATLROU ONUELOV, TNG EUPAVIONG 1] ETLOE V-
ONG ™S VEPOIXNG VOOOU RO TOU TEMKOU OTOIOU Ve-
pownic avemdoxrelac®?. Mapdpola amoteléoparta
droutiotdOnray row otig emoxdlovdeg peréteg CAN-
VAS®, DECLARE-TIMI 58% »aw VERTIS CV®,

Tig *MVIRES UEAETEC HOQOLALYYELARMV EXPACEMV
OrOAOUBN oY *MVIRES HEAETES VEPOHWDIV EXPAOEWY,
ayitovrtac ue mv uehétn CREDENCE oty omota
ToaTNEONRE HELWUEVN ETITTOON TOV OVVOETOU
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RATOAKTIXOU onuelov mov apod v eEEMEN ot
teMnd otddio XNN, tov UTAaoLaorov Tg ®QENTL-
vivng 0pov 1 Tov BavdTtov amd ®oEdLoyyeLoxd 1 GA-
Ao altio o aoBeveic mov ehdppavay rovoryMero-
Tivn®”. Enuavtrd eivar o EVOHUOTOL TOV TEOEX-
PYov artd out T peET. Agyrd, Ta TaQTNEOUUE-
Vo 0QEA Nty aveEAQTTO 0Tl TS PAOIHES TLUES
™ vepowtic Aertovpyiac”’ xow mapéuewvay otadepd
o€ GAO TO PACUO TWV OTADIMV TG VEPELRNE VO-
0ov”% e to ueyalitepo 6pehog va TapaTnEETaL
otig vrroouddeg pe to yaunrotepo eGFR, mopd ™
ouyvij apyd petwor] Tov!%, Emumpdodeta ol epgv-
VNTES EVIOTLOOV RO TLG TOQATAEVQES SQATELS TMV
SGLT2 avaotolémv Gmmg 1) LELWUEVY ETITTMON TG
avaupioc'®! #aw 1 pelmon me ovotohxric apmolamic
nteonc!?2. Metd ) pehétm CREDENCE, 1 uehém
DAPA-CKD ovurtepiérafe aobeveic ue XNN, 6mov
Lot re onuavtvd xaunhdten XTImO TOU
ouvBeTov narainuTnoy onuelov (peiwon eGFR
=50%, teMnd 0tadio vepoxrig véoou 1 Bavarog
oo ®odLoyyeLard/vepooloyird aitia) og aobe-
velg mov Ehafav vramoryMerolivy (66), aveEat-
Tw¢ ™E UmaeEng A f e cuttohoyiog e XNN1O3,
H vramoryMgroCivy emiong odnynoe oe emfipdduvvon
™™g ueiwong tov eGFR og duafmrinotg aoBeveic ue
7oA vmAEc tiuéc HbAlc nan avEnuévo Aoyo ah-
Bouuivne / vpeatvivig obpwv (urinary albumin-to-
creatinine ratio, UACR)!%105, Emimthéov, ou pev-
VNTEC dlamioTmoo OTL 1) HElWON TV BLOSETHOV TTOV
oyetiCovran pe v eEEMEN ™S vepEIrig véoov ov-
VIYOQOUV O€ ULat EVVoixt dQAom TG X0 yNoNS TS
vramoyMehoCivnc!'%. Ou avalioei e uehéme amo-
ndAnpov wo peimon g eEEMENS ™S veprig Aet-
Toveyiag'?” xou wo pelwon me olMxnric BvnrémTag
AGym hopdEemv v/nou oo Bedv!®, evd) ) vepor-
%1 TEOOTAOIO TOLATNEYONKRE RO O 0loDEVELS UE
vropéonovoa IgA onelpaparovepoimda!?. Téhog,
ot uehétn SCORED og aofeveic ue A now XNN,
N xeYjon cotayhMArolivng odynoe oe 29% peimon
TOV OUVOETOU VEQQOAOYIXOU RATAANATIXOU ONUEOV
oedAnAa ue 26% uelmon OTo TEMTOYEVES ROTOL-
Mt onueto g rapdaryyelaxng Bvnrdtnrog 1
™™g voonhelog/emioneyng yia rapdraxy avemdo-
newa®,

ZNUaVTIHG CUITTEQAOUOLTOL UTTOQOUV VoL €0y BoUV
oo g ueréreg towv SGLT2-avaotolémv o€ aobe-
velg e ®adLani avemdoreLd, EVOS ONUOVTLXOU
7100dADECIHOV TUQAYOVTOL 0TV CVATTTUET VEQOLXRIC
dvohertovpyiog. Zmv uehétn EMPEROR-REDU-
CED 1 yoonynon gumoyMpholivng ovoyetiomxe
ue o empedduvon mg petmwong tov eGFR vabag

O UE XOUUNAGTEQO RIVOUVO COPAOMV VEPOLRMDV OUU-
Baudrov®?. TTapduora gvpiuato TagatnEonxay
xnow ot uehétn DAPA-HF pe ) yovjynon vromo-
yAgholivne’l. Me mv mpdogaty dnuooisvon g
uerétg EMPEROR-PRESERVED, npayuatosmol-
NONxE PLat CUYREVTQWTIXY avalvon TV dedouEvav
v 2 pehetdyv ng EMPEROR. TTao™ 6ho mov xon
oL 0v0 pehéteg domioTmony emPoaduvouevn nei-
won tov eGFR pe v yoevjynon eumaygprolivng,
®OTO00 deV TOEATNENONKE ONUOVTLRG OPELOS OTO
oofad vepowd cvupduata oty ueréty EMPER-
OR-PRESERVED!'!?,

ZYMMEPAZMATA

O avaotoieic tov SGLT2 petagogémv, oL omoiot
0QYLRA OYEIEOTNHAV YLO. TNV OVTLUETHDILON TWV
aoBevav ue A2, amotehoUV wo ToA) evOLopEQOv-
o0 %O Qoo OEQAUTEVTLRY ETAOYY O OLORETES
AMES RMVIKES ROTOOTAOELS AOY® TWV TAELOTQOTTL-
1OV unyaviopsv dpdong toug. Mia thnBwoa dedo-
UEVOV OTTO TUYCLLOTTOINUEVES HALVIRES UENETES ExEL
TEXUNOLOOEL TNV OITOTELEOUATIXOTITA TOUS O€ alobe-
VEIG UE YOOVIOL VEQQXY VOO0, eVH emtiong mbavo-
hoyeital xan M aviiodneoorAnowtiky Tovg dpdon.
H yopnynon avmg g ratnyoiog pooudxmy, mo-
edAnha pe dAhovg VEOUg maQdyovTES OGS 1 PL-
VEQEVOVY (0VOOTOLENS TOV VTOdOYEN TmV AAAOTO-
%OQTXOELOMV), dUvaTaL Vo 0dNYOEL OF onuavTLry
uelomon me epgpdviong 1j s eEEMENS TS vepourrig
véoov. Tétolov eldovg Begamevtinég mapeuPdoeLg
AtOTEAOTVV TOV LOOVIXOTEQO OIUEQT TOOTTO YLCL T
BEATIOT avTLpueTdmLon TV AoBevHY ue yedvLa ve-
EOWY| VOO0 1] UE QAR TNOLOTLRA VYPNAOU ®IVOTVOU
YL EUPAVLOT YLOOVLOG VEQPOLXRIG VOOOU.

SUMMARY

P. Theofilis, A. Vordoni, P. Papapostolou A. Kam-
pourelli, N. Volis, E. Xanthopoulou, G. Vlachopanos,
M. Koukoulaki, R. Kalaitzidis

Pleiotropic mechanisms of action of SGLT2 inhibi-
tors in atherosclerosis and chronic kidney disease
Arterial Hypertension 2022; 31: 111-121.

Type 2 diabetes mellitus (DM 2) is accompanied by se-
rious complications that occur despite adequate
glycemic control. In the most recent years, efforts have
been made to develop new drugs aimed at the complex
pathophysiology that accompanies these complica-
tions. In this review, we present the most important
findings and the latest data on the administration of
sodium-glucose cotransporter-2 inhibitors (SGLT2-
HbA1cX) in DM 2, atherosclerosis and chronic kidney
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disease. Due to their action and increased glucosuria,
SGLT2 inhibitors are effective, as adjunctive therapy
or monotherapy, in lowering glucose and improving
glycosylated hemoglobin.

The results of experimental studies have also highlight-
ed their pleiotropic actions that mainly concern au-
tophagy, inflammation, oxidative stress, endothelial
dysfunction, fibrosis and apoptosis.

In randomized clinical trials, SGLT2 inhibitors in addi-
tion to their important role in diabetes mellitus show
a significant reduction in the incidence or progression
of chronic kidney disease, regardless of the presence
of diabetes mellitus. Concurrently, with their use, a sig-
nificant reduction of ischemic events is found, which
needs further investigation and documentation. In con-
clusion, SGLT2 inhibitors, due to their pleiotropic prop-
erties, in combination with other new drug interven-
tions, significantly reduce the progression of chronic
kidney disease and atherosclerosis.

Key-words: SGLT?2 inhibitors; diabetes; atherosclerosis,
chronic kidney disease
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SUMMARY

Introduction: New cardiovascular prevention guidelines have recently been issued by the European Society of Car-
diology (ESC). Purpose: To record blood pressure (BP) target attainment according to the recent ESC cardiovascular
prevention guidelines. Methods: A retrospective observational study involving 1,334 dyslipidemic patients fol-
lowed-up for =3 years at the Outpatient Lipid Clinic in University General Hospital of loannina, Greece. BP target
attainment was recorded. ESC 2021 guidelines recommend a general target of BP <140/80 mmHg and individual
targets of: i) diastolic BP <80 mmHg in all patients and ii) systolic BP 120-130 mmHg in patients 18-69 years of
age without chronic kidney disease, or systolic BP 130-140 mmHg in patients 18-69 years of age with chronic
kidney disease, or in those =70 years of age. Results: Among the 1,334 subjects, 935 [45% men, 68 (60-75 years
old)] were diagnosed with hypertension and received antihypertensive treatment. Of those, 40% were =70 years
old, 19% were diagnosed with chronic kidney disease, 24% with atherosclerotic cardiovascular disease and 23%
with type 2 diabetes. Of those, 75% were receiving an angiotensin receptor blocker, 52% a thiazide diuretic, 52%
a calcium channel blocker, 37% a beta-blocker, 13% an angiotensin converting enzyme inhibitor; 6% an aldosterone
receptor blocker and 2% a centrally acting antihypertensive drug. Half of subjects had BP <140/80 mmHg, but
only 21% achieved the individualized BP targets. Conclusions: A considerable proportion of hypertensive patients
do not achieve target BP values.

§=—r Key-words: blood pressure, target, treatment

INTRODUCTION for 9.4 million deaths and 7% of global disability ad-

A plethora of observational and genetic epidemio- justed life-years.'” The risk of death from either
logical studies, along with randomized clinical trials coronary artery disease or stroke increases linearly
(RCTs) have shown that hypertension is a major from blood pressure (BP) levels as low as 90 mmHg
cause of cardiovascular disease (CVD), accounting systolic and 75 mmHg diastolic upward, whereas the
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absolute benefit of reducing systolic BP (SBP) de-
pends on the cardiovascular risk and the absolute
SBP reduction.’* Despite the available effective
blood-pressure lowering therapies, a significant pro-
portion of the hypertensive patients fail to control
their BP levels in clinical practice.>” In addition, the
guidelines for the management of arterial hyperten-
sion have been revised during the last decade, due
to tolerability and safety considerations concerning
the lower BP limits. 810

In this context, the aim of the present study was
to record the rates of BP target attainment according
to the cardiovascular prevention guidelines recently
issued by the European Society of Cardiology (ESC)
in 2021.

METHODS

This was a retrospective study including 1,334 con-
secutive adult patients with dyslipidemia who attend-
ed the Outpatient Lipid Clinic of the University Hos-
pital of Ioannina in Greece for =3 years (from 1999
to 2015).!

All study participants were Caucasians of Hel-
lenic origin. A complete assessment of their clinical
and laboratory profile was performed at the baseline
visit, after 6 months and at the most recent visit. Of-
fice BP measurements were based on ESC/European
Society of Hypertension (ESH) guidelines and per-
formed with a validated upper-arm cuff BP meas-
urement device and an appropriate cuff size. Study
participants were diagnosed with hypertension ac-
cording to ESC/ESH guidelines or in case of con-
comitant antihypertensive treatment.!

For the present analysis, we recorded subjects’
BP target attainment according to the recent ESC
2021 guidelines at their most recent visit.! These rec-
ommend a general target of BP <140/80 mmHg and
individual targets of: i) diastolic BP <80 mmHg in
all patients and ii) systolic BP 120-130 mmHg in pa-
tients 18-69 years of age without chronic kidney dis-
ease, or systolic BP 130-140 mmHg in patients 18-
69 years of age with chronic kidney disease, or in
those =70 years of age.

Statistical analysis

Continuous variables were tested for normality by
the Kolmogorov-Smirnov test and logarithmic trans-
formations were performed if necessary. Data are
presented as mean =+ standard deviation (SD) and
median [interquartile range (IQR)] for parametric

Table 1. Subjects' characteristics

Variables
Sex (male), % 45
Age, years 60 (52-67)
Age =70 years old, % 40
Atherosclerotic cardiovascular disease, % 24
Coronary heart disease, % 11
Stroke, % 11
Peripheral artery disease, % 3
Aortic abdominal aneurysm, % 1
Atrial fibrillation, % 1
Heart failure, % 1
Type 2 diabetes mellitus, % 23
Weight status

Normal weight, % 17

Overweight, % 50

Obesity, % 33
Chronic kidney disease, % 19
Metabolic syndrome, % 52
Smoking

Non-smokers, % 68

Former smokers, % 16

Smokers, % 16
Fasting plasma glucose, mg/dL. 98 (90-109)

Body mass index, kg/m?

Waist, cm

Systolic blood pressure, mmHg

Diastolic blood pressure, mmHg

Estimated glomerular filtration rate,
mL/min/1.73 m?

Total cholesterol, mg/dL

Triglycerides, mg/dL

High-density lipoprotein cholesterol,

28.7 (26.2-31.9)
100 (93-107)
130 (123-138)
78 (72-84)

67.2 (89.6-78.5)
171 (149-193)
111 (85-151)

mg/dL 52 (44-61)
Low-density lipoprotein cholesterol,
mg/dL 92 (75-111)
Concomitant treatment
Lipid lowering therapy, % 93
Glucose lowering therapy, % 23
Antiplatelet therapy, % 40

Variables are expressed as median (interquartile range),
unless percentages are shown

and non-parametric data, respectively. For categor-
ical values, frequency counts and percentages were
applied. Dependent sample t-test, parametric or non-
parametric, was performed to compare the change
of the variable of interest within the same group.
Two-tailed significance was defined as p <0.05.
Analyses were performed with the Statistical Pack-
age for Social Sciences (SPSS) v21.0 software (SPSS
IBM Corporation, Armonk, New York, USA).
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RESULTS

Among the 1,334 subjects, 935 [45% men, 68 (60-75
years old)] were diagnosed with hypertension and
received antihypertensive treatment. As shown in
Table 1, 40% of those were =70 years old, 24% were
diagnosed with atherosclerotic cardiovascular dis-
ease, 23% with type 2 diabetes and 19% with chronic
kidney disease.

As far as the subjects’ antihypertensive therapy
is concerned, 75% were receiving an angiotensin re-
ceptor blocker (ARB), 52% a thiazide diuretic, 52%
a calcium channel blocker (CCB), 37% a beta-block-
er, 13% an angiotensin converting enzyme inhibitor
(ACEIi), 6% an aldosterone receptor blocker and
2% a centrally acting antihypertensive drug. The ma-
jority of the study participants received dual (37%)
or triple combination (28%). Only 21% of the study
participants were on antihypertensive monotherapy
and 14% were treated with =4 blood pressure-low-
ering drugs.

During their 6-year follow-up, subjects’ SBP de-
clined from 144 (130-160) mmHg to 130 (123-138)
mmHg (p <0.05), and DBP from 90 (80-96) mmHg
to 78 (72-84) mmHg (p <0.05). Half of subjects had
BP <140/80 mmHg, but only 21% achieved the in-
dividualized BP targets. Specifically, 19% of the pa-
tients 18-69 years of age without chronic kidney dis-
ease had optimal BP levels, whereas 12% of those
with chronic kidney disease and 32% of the elderly
achieved the proposed BP targets.

DISCUSSION

To the best of our knowledge, our study is the first
to evaluate the rates of BP target attainment accord-
ing to the recent ESC cardiovascular prevention
guidelines. Nevertheless, our results showing low
rates of BP target attainment in clinical practice are
in line with previously published studies.>® An analy-
sis of data from medical databases derived from
7,092 treated hypertensive adult outpatients in three
excellence hypertension centers demonstrated a sim-
ilar treatment pattern to ours.” ARB/ACEi were the
cornerstone antihypertensive therapy (77%) fol-
lowed by calcium channel blockers (27%), beta-
blockers (36%) and diuretics (13%), whereas the
prescription rate of combination therapies was 51%.
Only 20% of the study participants achieved optimal
BP levels according to the ESC/ESH 2018 guide-
lines.” Likewise, another cohort (n=5,308) has re-
cently demonstrated low attainment rates of the BP
targets recommended by the American (ACC/AHA,

2017), European (ESC/ESH, 2018), United King-
dom (NICE, 2019), and International Society of Hy-
pertension (ISH, 2020) guidelines.® In that study,
28.4% of the antihypertensive drugs were prescribed
as a combination therapy, whereas the most fre-
quently used antihypertensive drugs were ARB/
ACEi (31.4%), calcium channel blockers (CCBs)
(17.5%) and beta-blockers (15.4%).5 Although the
rate of NICE 2019 BP target (<140/90 mmHg or
<150/90 mmHg for the patients =80 years of age)
attainment was 65.6%, the corresponding stricter
BP targets were lower (39.5%, ACC/AHA 2017;
43%, ESC/ESH 2018; and 40.8%, ISH 2020).°
Therefore, ‘stricter’ BP targets seem difficult to be
achieved in clinical practice, as already noticed in
the case of the individualized BP targets in our study.

There are several reasons that might account for
this poor goal achievement in clinical practice. Al-
though we were unable to identify any potential risk
factor accounting for low BP target attainment in
our study, a post-hoc analysis of the SPRINT trial
has previously shown that patients’ older age, higher
SBP, underlying chronic kidney disease, higher num-
ber of antihypertensive drugs and moderate cognitive
impairment were associated with failure to achieve
the intensive SBP target.” Patients’ compliance with
treatment also merits a major role. Thus, patient ed-
ucation and the availability of fixed-dose combina-
tions; might improve their adherence.!!

The current study has some limitations. First, the
present study relied on office-based BP measure-
ments. Thus, no data on white-coat or masked hy-
pertension was available. Second, due to the retro-
spective design of our study, we were unable to ob-
tain complete information regarding factors associ-
ated with BP target attainment, such as physical ac-
tivity, some cardiometabolic risk factors, and diet.
Finally, our data were collected before the an-
nouncement of the current ESC 2021 guidelines
(1999-2015).

CONCLUSIONS

The present study shows that a considerable propor-
tion of hypertensive patients do not achieve the pro-
posed BP targets recommended recently by the ESC.
Considering the fact that hypertension is a modifi-
able cardiovascular risk factor, continued efforts to
optimize BP control by confronting any potential
risk factors and improving patients’ compliance are
imperative in everyday clinical practice.
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Eniteuén TWV OTOXWV AVILUNEPTAGLKNG AYWYNG
ocUP@WVa PE TG NPOoPAteG KATeUBUVTNPLEG 06N-
vigg kapbiayyelakng npédAnyng tng Eupwnaikng
Kapdlonoyikng Etatpeiag.

Arterial Hypertension 2022; 31: 122-125.

Eloaywyr): Mpdo@ata avakolvwBnKav ol KaTEUBUVINPLEG
06NYIEG YIa TNV QVTIETWNION TNG APTNPLAKNG UNEPTAONG
ano tnv Eupwnaikn Kapdlodoyikn Etaipeia (ESC).
JKondg: H kataypagn Tou NocootoU eNTEUENG TwV NPo-
TEWVOPEVWY OTOXWV TNG AVTIUNEPTAGIKAG aywyng oUp-
PWVAa PE TI§ NPpOoPATEG KATEUBUVINPIEG 06NYieS Kap-
dlayyelakng npéAnywng ESC 2021. MéBobot: Mpokeltal
V1@ pla avadpoplki PeAéTn Napatnpnong, otnv onoia
ouppeteixav 8ladoxikoi eviAlkeg aoBeveig pe duoAint-
dalpia mou napakodoubnBnkav yla =3 xpdvia oto e€w-
1ePIKO latpeio Alatapaxwv tou MetaBoAlopou Twv Al-
nidiwv Kat Maxuoapkiag Tou MaveniotnptakoU Mevikou
Noookopeiou lwavvivwy. Kataypdpnke to nocootd eni-
TeUENG TV OTOXWV TNG AVIIUMNEPTACIKAG aywyng. Ot
npdo@ateg 0dnyieg ESC 2021 NpoTEIVOUV TOV YEVIKO
0téXx0 w¢ AN <140/80 mMmMHQ Kal TouG £€aTOPIKEUE-
VOUG 0TOX0UG WG €ENG: i) Slaotonikn Al <80 mmHg o€
0AouUG Toug aoBeveig Kal ii) cuotoAlkn A 120-130
mmHQg o€ aoBevelg 18-69 £1wV XwPI§ XxpOvia VEPPIKN
v600 1 ouotonikn Al 130-140 mmHg o€ aoBeveig 18-
69 ETWV E XPOVIA VEPPIKA VOOO 1 OE EKEIVOUG E NALKIG
>70 etwv. Anotenéopara: Anod toug 1,334 aoBeveig, 935
[45% avdpeg, 68 (60-75 €1wv)] eAdpBavav avtunepta-
olkn aywyn. And autoug, 40% eixav nAkia =70 €10y,
10 19% eixe 61ayVwobE(l Pe xpdvia VEPPIKN VOG0, To 24%
pe KapblayyeLaKn VOO0 Kal To 23% pe oakxapwdn bla-
BAtn.’Ocov apopd 1o €60 TwV AVTIIUNEPTACIKWY Pap-
pdkwy, 10 75% twv acbevwy eAdpBave évav avaotonéa
TWV UN0SOXEWV TNG AYYELOTEVAIVNG, TO 52% £va Bela-
Q81KS BloUPNTIKO, TO 52% évav aviaywvioth SlavuAwv
aoBeotiou, To 37% €vav B-anokAesloth, to 13% évav
avaoTtonéa Tou PETATPenTIKOU evZUPOU TNG ayYELOTEV-
olvng, 10 6% £vav avaotonéa tou unodoxéa tng ando-
OTEPOVNG KAl TO 2% £vav KEVIPIKWE SpwV avilunepta-
0lkd @Aappako. Ot plooi acBeveig eixav AN <140/80
mmHg, aAAd pévo to 21% eixe NETUXEL TOUG £€QTOWI-
KEUPEVOUG OTOXOUG TNG AVILUNEPTACLIKNG AYWYNG. SU-
pnepdopata: Eva onpaviiké nocootd acevwy dev nL-
TUYXAVEL TOUG 0TOXOUG TNG AVIIUMEPTACIKAG AYWYNG
OTNV KaBNPEPIVA KALVIKA MPAKTIKA.

NEEEIG-KNELOLA: apTnplakn nieon, otoxol, Bepaneia
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EIZArQrH

H domabng apmoraxij véptaon (AY) amotehel
ueova, TEOTOMOLUO TAQAYOVTO ROQILALYYELAROU
1VOUVOU RO #OOLAL oLTioL ROy Y Lo S OviTdT)-
tag. H moBoyéveon g eivon megimhonn o mweot-
hoppaver v aAnAemidaon Towmihmy cuoThudToy,
ue ®VEl0Y0 TOV QOO TOV OLUTOONTLROU VEVQLROU
OUOTIHUOTOS RO TOV AEOVOL QEVIVIG-0LYYELOTEVOIVNG
II-oASootepdvnc!. Emumpdodeta, Ta televtaio yo0-
via €xeL avoderyOel 0 QOMOg TG YOOVLOS VITORALVLXIG
PAEYLOVIG OGS POOLROU TADOYEVETIXOU UNYOVIOUOU
™ AY. Zto mhaiowo auto €xel dtamotmBel dtL 0To
wxormeoLpdriov tng AY dpouv mohudiBuol gphey-
HOVAIELS Ny aviopot (IT.y. TOQOy WYY TOO-PAEYIO-
VOOV HUTTOQORIVOV KL YNUELOXLVDV, EVEQYOTTO(-
Non ovdeTeQOPILMV, 0EELOMTIXG OTRES), OL 0TTOLOL
TEOGYOVTOL ROL CUVTNEOVVTOL OO TNV VITEQUETON
dpaomoirdmro Tov avootaxov cvotjuatoc?. o
OUYXREXQLUEVA, OTO VITEQTAOLXS TTEQLPAAMAOV, €xEL
pavel 6Tl ovyrerpouéva epedionara (m.y. ayyelo-
tevoivn 11, aAdootepdvn) mpodyouv v aiEnon g
aptnoorng ieong (AIT) odnyavtag oe wotx PAd-
N now amehevBEpmon evAo- xaL EEWRVTTAQL®V HO-
olwv Omm¢ 0 TAUQAYOVIAS «VPNAIC RIVNTIROTITOS
opddag xouti-1 (HMGB1)» ov avijrel ota «UoQouLo-

“H epyaoia éxel ndpet BpaBeio and tnv EAANvVIkN Etalpeia Ynéptaong.

L NaBoAoyikn KAvikn, Aplototénelo Maventotnplo ©eooanovikng, Mevikd Noookopeio Manayewpyiou, Osooanovikn «
Alpatodoyiag, Tphpa latpikng, AnPokpitelo Maveniotiplo ©pakng, Ade€avépounonn «
4A" MaBoAoyikn KAwvikn, Maventotnplakd Noookopeio Ade€avépounoang, Anpokpiteto Mavent-

Noookopeio I- NManavikoAdou, ©@ecoadovikn «
otnplo ©pdkng, Adggavépounonn

%nd potifa oyxenloueva pe PAapn (DAMPs)». Ta
DAMPs ue ) 0€10d TOUG EVEQYOTOLOTVY TV OVO-
oLary aITdvVTNOoN XL T AEYUOVAON amdroLon On-
WOVQYDVTOS EVaY OUA0 ®URAO LoTIS BAAPNG ®oL
pheypovic®.

H guow avooio xou ov pecohafntég e, ov-
UITeQNOUPAVOUEVWV TWV OUOETEQOPIMMYV, RATEXOUV
eEEYOVTOL QOMO C TOWTY YOOUUY GUUVAGS TS OVO-
owoni|g amdavinong. Ta ovdetepdpha dtav dieyep-
00UV Tapdyouy Tig eEwrVTTAQLES OVOETEQOPLAKES
noytoeg (NETS), ou omoleg amotehouv dintva yow-
notivng oo eheviBepo DNA %o 1loTéveS [#ITQOVA-
Mvouévec wotdveg (CitH3)], mavo ota omoia Pol-
ONOVTOL TTQOOROMNUEVES TOMTEIVES TMV RORRIWV
%O TOV RUTTAQOTAGOUATOS OIS 1) WVEAOVITEQOEEL-
ddon (MPO). Ou NETs cuviototy €vav unyovioud
(v€twom) ue LoyvEEC TEO-PAEYUOVAHELS ROL TTQO-
Booupwtinéc didmrect. Tlapopoing, £xel poavel Tt
o0 HMGBI1 evepyomotel T quotxy avoota ®t aonel
LOYVQY| TTRO-(PAEYUOVAIN OQGON ENAYOVTAS TV OUTTE-
AevBépwon NETs amd ta ovdetedpiia, yeyovog
TO 07100 VTTOYQOUWICEL EVOV VEO UNyavIoUS dtoué-
OOV TOV OTTO{OV UTTOQEL VO CUUUETATYEL OTLG UWECO-
Mapovpevec amo ta ovdeTEQOPLAL PAEYUOVHIELS
amonEloeLc’.

2Epyactiplo MopLakng
3AatoAoyikn KAwikn - Movdda Metapdoxeuong, MEviKo
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En{ tov mopdvtog, vrdoyouvv eldylota dedougva
yia tov p6ro Twv NETSs xow tov HMGBI1 oty wdro-
oy AY. N tov oromd autd, petoqdnray to eni-
neda NETs nor HMGBI1 og veodiayvmobévtec
aoBeveic pe Womaby AY ywelc aywyq (UHTS)
€vavtt vopuotaowmev vyldv efehoviav (NTs) xan
ovoyetiomrav ueta&l Tovs. Emiong, uehetibnxe n
enidpaon mhdouarog UHTSs o€ vy ovdetepdplha
yio. ) duvartdmra emaywyng vétmong. TElog, otoug
UHTs petondnxav ta eninedo NETS oo »ow uetd
YOO YNONG avTiumeQTaoig Bepareiag Le avroyw-
viotég vrodoy€mv I ayyerotevoivng II (ARBs).

MEOOAOI

O mpoodropiouds twv NETs (ovumhéyuoata MPO/
DNA nou CitH3) og 6ho tov minBuoud €ywve oe
EDTA mAdouoa xow tov HMGBI1 o€ 0006 aiuatog ue
™ xonon g uedédov ELISA. Eniong, ovdetedgpt-
AL VY -UEQTUQES ETMWAOTNXROAY UE TAAOUA TOV
TEONADE 0TS TOUG VITEQTUOIROVS QLODEVETC RO 1) TTO-

P=0,0339
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0,00l — -

(arbitrary units)

MPO/DNA complex ELISA

NTs UHTs

cootiato amerevfépmon NETS amd ta vy ovde-
TeQOPLLOL EXTLUNONX®E pE avooopBooLoud.

AMOTENEZMATA

Zuvolund ueretiOnrav 55 UHTS nouw 26 NTs oto.6-
WOUEVOL G TTEOGS NAria xaL puro. Ta emtimeda TV
NETs (MPO/DNA, CitH3) 1jtav onuoveixd vymio-
tepa otovg UHTs évavtl tov NTs (p<0,03 zau
p<0,0001 avtiotouya, Exndva 1). Axdun, diamotod-
Onxe 6t to mhdowo UHTS, Gtov emamdCeton pe vy
0VOETEQOPIADL, ETTAYEL ONUOVTIXA TNV TOQAYMOYY
NETs ané avtd (Ewdva 2). Eniong, og uia vroo-
uada 12 UHTS, diammiotaddnue 6t ta eninedo CitH3
oy onuovTnd YounhoteQa. netd oo Begauteion e
ARBs évavtl mpo €vapgng Bepameiog (Ewdva 3).
Télog, ta enimedo HMGBI1 ntav onuavtrd vim-
Motega og wo virooudda 34 UHTSs €vavte 16 NTs
(p=0,001, Ewdva 4). Qotéoo, to. NETS dev mopov-
olaoav onuoavtixy ocvoyétion ue to HMGBI1 oty
vrooudda ovty (p=NS).

P <0,0001
0,20

=]
b
wn

CitH3 (ng/mL)
o
=

0,05 -

0,00

NTs UHTs

Ewova 1. Xvyxoion tov emmédav tys uvedovmepokeiddons/DNA (MPO/DNA) xat twv xitoovlivouévav 1otovay
(CitH3) o¢ un 0eoamevduevovs veodlayvmobévies veoraoixovs aobeveis ue tdiomadij vaéoraon (UHTS) évavt

voouotaoixav vylav efelovrav (NTs).

Ewdva 2. Melérn avooopBooiouov. Aototepd ametxovicovral vyirj ovoeteopila-udotvoes. Aekid ameixovitetar n av-
Enuévny éxpoaon eEwxvtrdotwy ovdetepopiiixdy wayidwv (NETS) otav ta vyij ovdetegipida exwdlovral ue wAd-

OUQ VITEQTAOIX WDV ATOEVAV.
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Ewova 3. 2vyxoion towv emimédwy twv xtoovivousvov
totovay (CitH3) o€ veodiayvwobévres vmeQTraotxovs
aobeveis ue 10toma b véotaon mEo xat uerd Oeoa-
Jelag ue avraywviotés virodoyéwv I ayyeiotevoivyg I1.

ZYMMEPAZMATA

To NETSs elvar onuavtird avEnuéva otovg uy Oe-
QUTEVOUEVOUS VITEQTAOLHOUS AODEVEIS O€ OUYXRQLON
ue vyleic voouotaowmoic eBeroviée. ITo onuaviird,
TO TAGOWUOL VITEQTAOLRMYV WTOQEL VO ETTAYEL LOYVON
VETWON 0Ty ETWALETOL UE VYL OVOETEQOPLACL EVH
ta enimeda NETSs ehattayvovion onuaviind ue my
avrwregrooiny Oepameia. Axdun, o HMGBI eivan
eEloov onuavtnd ovEnuévog oe veodioryvwoBévteg
VITEQTUOLROVS aloBeVElS, wOTG00 dev ouoyeTiCeTa
ue too NETs. Me tv mapovoa eQyaoto empepono-
VOULLE TNV EVEQYOTTO(NOT TOU OLVOOLAROU N AVLOUOU
UE TNV TAQOVOLX VETMONG 1101 atd ToL TTOAD TOMLULOL
otddia g AY xaBag xow ) duouevy emidoaom o
€xeL M vétwon og vyuj xuttaga. [epatépm, ava-
dewmviovpe o awEnuéva enimedo tov HMGBI1 mov
amotehel Evav duvnTnd oNUOVTIXG, LOYVEG UECO-
AoPNT ™S avooLamd ETOYOUEVNS PAEYUOVADIOUG
QTAVTNONG, UE AYVWOTO €T TOV TALRAGVTOS QOAO OTO
wxpormeopdiov me AY.

p=0.001

3,5
25

1,5

HMGRB1 (ng/mL)
5]

0,5

UHTs NTs

Ewdva 4. Zvyxoion tov emimédwv tov maodyovia vin-
Mjg xivnuxotnras oudodag xovri-1 (HMGBI) oe un
Oeoamevouevovs veodlayvwabévtes vIEQTATIXOVS
aobevels ue 1domabij végraon (UHTSs) évavtt voguo-
Taoixdv vy ebelovrav (NTs).
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AoBevng pe ouvdpopo
0pBOOTATIKNG UNOTAoNG KAl

UMEPTAONG KATAKA{OEWS

Z. Kaoowtdkng

NEPINHWH

M. Mapkétou

H ouvUnap&n opbootatikng undtacng Kal unéptacng katakAioews anotedei éva duokoAo Bepansutikd NpoBANpa
TOU 0Mo{oU N PAPPAKEUTIKA aywyn Nou BEATIWVEL TO €va PAlVOPEVO ENELVWVEL TO AAAOD. To KALVIKO NEPLOTATIKG Pag
apopd pla acbevn Pe yvwoth aptnpLakn unéptaon kadd pubpiddpevn n onoia Petd and xelpoupyikn enépBaon onov-
SUAKNAG 0TNANG EPPAVIZE ekoeonpPacpévn opBootatikn undtaon n onoia tng nepldplde tn SpactnNPLOTNTd TNG 6pa-
patikd. NapdAAnAa eppavios kat anoppUBUlon TNG aPTNPLAKAG TNG NiECNG OTNV KATAKALON yia TN pUBUIoN TNG oMnoiag
XpeldodnKav va yivouv noAAEG TpONonolnoELG OTN PAPPAKEUTIKA aywyn. H attionoyia tou cuvdpdpou nolkiAAeL
aAAd otnv NPOoKELPEVN NEPINTwaon NiBavoAoyeital KAKWoN TwVY YayyAiwv Tou autévopou VEUPIKOU CUCTAPATOG KATd
Tnv enépBaon. Ztn BeAtiwon TNG KAWVIKNG TNG KATAoTaong oNPavIiko poAo €nalav 1a UYIEVOSIAITNTIKA PETPAa EVW
andAutn puBpLoN TNG ApTNPLAKNG MiEoNG TNG A0BeVOUG SV £YIVE NOTE EPIKTN.

B—x Né€ei1c-kAE161d: 0pOOOTATIKA UNATACN, UNEPTAON KATAKAIOEWG

KAINIKH NEPINTQZH

Tuvaira aoBevic 77 €twv, mopaméugpdnue oty
RALVIRY LLOG VL0 TTOOYQOUUOTIOUEVO OTEPOAVLOYQOL-
Qo €heyyo. A6 TO ATOULRS TG AVOAUVNOTLRO
QVOEQEQETAL UOVO OOTNOLAXY] VITEQTAON, XWOLC
dMhovg Tapdyovteg ®vdUvou Yo ote@aviaic VOoo,
1OL YELQOVQOYLRY] ETLOLOOBWON ¥NANG HECOOTOV-
dvAov dioxrov o 6unvov. H aobeviic amd Sunvou
ovopEQEL HVOTVOLAL, TTEORAQOLC JUOPOQIDL ®OL TAON
vy MtoBuuio og uxn mpoomdfeia. ITagdhinla
aVaEEQETOL AQQUOULOTY CLQTNOLOXY| TTLEOT UE QVaL-
PEQOUEVES TTOMIVES ®OL POAdIVES TILEDELS €S RO
200/80 mmHg. H gaguaxgvtiny aywyy mov
ehdupave ftav otevohdly 50 mg ol cvvdvaoud
povpooeuidng/amrootdng 20/2,5 mg xvabnueoivd.
H a0Bevnc eiye vtofin0el o doxiuaoio ®Gmmong
OtV 0TTO{0L AVEPEQE AVATAQOYWYT TWV CUUTTWUA-
TWV TG 0TO OEUTEQO AETTTO AOANONG UE TOWTOROM-
Ao Bruce pe ouvodé mrdon e 0QThoLoric tieong
€mg 65/45 mmHg.

IoarypatomomOnue oTeQAVIOYQAPLRAS EAEYYOS
YL VOL OTTOXAELOOET ONuUOVTLIRY OTEQAVIOLN VOOOGS 1)
ormtoio va TporaAel o peydro fabud woyowuio tov

Kapblonoykn KAwvikn, Maveniotnplakd Noookopeio HpakAgiou

1e ™) 0€1ed TS va odnyel o apoduvaunn xatdo-
oum ™ aoBevoug ratd Ty doxnon. Loté00 1 ote-
pavioypapia dgv avédelEe abnomuotiny véoo Tmv
oteQaviatwv ayyelov alhd otepaviaio ayyeia
xwelc afnpmpatny véoo (Ewdva 1).

H ao9evng mpooiBe ota tomtind eEmTeQrd Lat-
toela MOy ETUOVIE TS CUUTTWUATOAOYOG TG KOl
AOY® apQUBULOTNG aQTOLOXY|C TTieong. Amtd ™) @u-
o eE€taom dev aveveEdnoav maboroywmd evon-
nata. H agmoiaxi stteon g ao0evoig oty »adi-
ot 0€on rav 150/90 mmHg, 76 bpm »au o€ vrmtio
0€on 165/91 mmHg pe 70 bpm. Zwnv acBevi mooary-

Ewova 1. H orepavioyoagia ths aobevois avédeiEe gu-
ololoyixd atepaviaia ayyeia.

< AdAnAoypagia: Mapia Mapkétou, Kapslodoyikn KAwvikn, MAMNH « TnA.: 2810392706 « E-mail: maryemarke®@yahoo.gr
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notoomOnre donpaoia 0pBdoTaong. v 60
0€on oto 1o Aemtd 1 apTnoLary mieon Rrav 140/90
mmHg, 77 bpm, oto 20 Aemtd frav 100/50 mmHg,
80 bpm ev) oto 30 hemtd Egrave oe enimedo 80/45
mmHg pe ouvodd Tdln xaw pe xodiorn ouyvotTa
83b pm. Katd v eEétaon diamotddnue avemdo-
AELOL TOV QUTOVOUOU VEVQLXOU CUOTHUATOS RAOMDS O
MOYOS TG phefoxoufiric apoubuiac rav 1,1
(uéyroto dia o ghdytoto R-R dudompa mwov elvan
puotoroywrd peyoritepo omd 1,2) nou avtiotoryo
N avaloyio TV ROQILUKRWY CUYVOTHTMV UETH OTT0
xelplond Valsalva nrav 1,1 (uéyiot ropdiani
ouyvomTa petd oo xetooud Valsalva diougovuevy
ue v eldyLotm) radiary ovyvotto péoa oe 30
OeVTEQOLETTTOL ATTO T UEYLOTY ROQOLUKRY CUYVOTNTAL
70V €lvol UOLOAOYLRA peyahiteon oo 1,4).

A6 TOV €QY0OTNOLOXS ELEYYO 1) YEVIXY C{UOTOC,
M NITOTLRY, 1) VEQOLXT] %O 1] Bupgoeldirt] Aettovyia
NTov puoLOAOYLKA RO OV avadeiyOnxrav nhexto-
Mtrég dtotaoy €. Ao 10 dLoBmEORLHG VITEQN KO-
%©00dLOYQAENUO SLaTLOTWON®RE RAM] OCVOTOALXRY
AELTOVQYLRATNTO TG CLOLOTEQAS ®OLMOG Ue RAAOUAL
eEDONong 60%, CUYREVIQLRY VTTEQTQOMIO TMV
TOLYWUATMV THS 0QLOTEQAS XOLAlog ra evdeielg
draotolung dvohettovpyiag ue E/e=12. TomoOe-
™Onxre Holter 24mong nhextox0dLoyQamiung
HOTOYQOUPNG TTOV eV aVEDELEE ONUAVTIRES TTOVOELS
M ovuThonn rothlony] aeEUBULOYEVEDY. Ztv aoBevi|
€ywve dLarom| ®ow TS ATEVOAGANG %Al TOU dLOVQN-
©xoU. EtéOn oe pbBoprotidpoxrootilovn 0,1 mg dvo
OoQEC TV NuEpa xa pavimtdivy 10 mg v nuéoa
eva ed0ONoay 0dnyleg yio ®ohy evuddtmon, oon-
oeLg 0p060TaoNg, RANTOES OUUTTTEONS YLOL AVENUEVY
EAEPLXY] ETLOTOOPT] KO VUXTEQLVY| RATAXALOT O€ 45°.
Qotoo0 1 aobeviic elye emdeivwon g ogbootatt-
%1iic votaons. “Eywve alhayr] g phovogoroQtilo-
g og wdodeivn 2,5 mg row EVAEEN RaTTTOTEIANS
25 mg moLv T vuxteQw vatdxrhon. [agotnonnxe
Behtiwon g vtdToong AAG ETLOEIVDOT TG VITEQ-
TaoNg ratdrhong. AxohotBmg diaxrdmmxre 1 wdo-
dpivn, €yive emavEvaEn Aov0QOr0QTILOVYC ®oL
ovENoN ramromeiAng ota 50 mg. H aoBeviic elye
Belttmon g vtEQToong raTdnhong aAhd xwEIg Vo
TAVEL TOVS BepamevTIROVE OTGYOVGC.

& EMAVEATIUNON OTO LOTQELO UETA O 7vjUEQN
NOTOYQAPY 0QTNELOMNG TTEEONS OTO OTTTL OL TTQMLVES
méoelg ™S aoBevoug frav notd néoco 6po 155/88
mmHg eve o uéoog 6pog 145/86 mmHg. H a.00eviig
QTTOPAOLOE VO, 0xoAOVONOEL RaAUTEQO TIG 0N YTES
TOV TEOTOV Lw1g eV TOQAMNAL TEONKRE O pavL-
mdivn 10 mg, xoeriynon vitewdwv diadeound xatd

Nivakag 1. Méosg TIPéG apTNPLaKngG Nieong KAtd tnv
24wpn Kataypapn

Aptnoraxi Ilieon
Méon 24-won 139 /88 mmHg
Méon mtieon xatd ) dudonela
NG VUXTEQLVIG ROTAXALONG 143 /89 mmHg
Méom steon »otd ) dudoreLa
™me NUEQQS 113 /74 mmHg

™ SLAQHUELDL TNG VORTOG ®OL OLEXOTTN 1) PAOVOQOROQ-
Twlovn yua va gheyyOel xahivtepa n véptaon. H
000eviig TOQEUELVE OE RATTOTTOIAY 25 mg viig To
oamoyevpa xou povimdivy 10 mg. Etétn og 24mon
ROTOYQOPY OLOTNOLOXNG TT{EONS OOV OL TLUES T~
povoudCovron otov [ivaxa 1. H aoBeviic mapauével
oe auTi] THY aywyn we onuoavtry fektimon g ov-
UWITTWUATOAOYIOS TGS YWEIG WOTA00 VoL ELVOL EVTEMDS
OLOVUTTTOUATLRY EVE AVapEQEL 00000TATINY VTTGTO-
on €wg 80/57 mmHg.

2YZHTHZH

H opBootatiny vrdtaon ammotelet pio eEovbevartn
1OTAOTOON TOV ELVOL TLO OUYVY O NAARLOUEVAL
drtopa. H avdmtugr] g oxetiCetar pe mv avemdo-
%ELOL TOV OTGVOUOU VEUQWXOU ouoTipatos (ANZ),
1 omoia evBVVETAL VIO TV QUOLOAOYIXY] OTTdVTHON
TOV 0QYOVLOUOU otV 6p0ia B€on. Emumiéov tng
opBootatnig VITdTaoNg, GTOV CUVUTTAQYEL VITEQTOON
1OTA TNV ROTARAON, 1) dLayELQLON TOV ACOEVHV
yIveTaL axouo o TeQImAOUN RABMS 1 PAOUARED-
TV AYOYT] Lo TN (o xoTdoTaoy EMLOELVHVEL TO
CUUITTTOUATO. TTOV dnuovyet 1 dAn. To Zvvdpouo
OgpBootannig Yadtaong ue Yréptaon Kardnhong
(ZOYYK) amotehet, howmdv, €va Bepamevtind
diAnuua, #aBwg 1 Bepameto TG VTEQTAONS RATA-
%nhong evhuveTaL Yol TOV 0VENUEVO ®IVOUVO TTTR)-
OEMV %O CUWITTOUATO ®ATA TV AOXT 0N ®ow 1) OgQa-
melo ™S 00000TOTXIC VTTGTAONC, EVEYEL TOV XIVOUVO
emLdelvmong e aQTnoLarig leong, tOlme Tig
VUYTEQLVES DQEG, TTQOXAMMVTOS TAELADOL ETUTAORMV
1600 dugowv (m.x. AEE) 600 »at yooviov (ov-
YHEVIQL®Y VITEQTQOQIO TNS CLELOTEQAC ®OLAlOC,
OTEQAVLOLL0L VOOO R.AT.).

H opotdotaom g puotohoyiric coThoLomig mie-
ong €EaTdToL amd THY AVATOUIXY] KoL AELTOVQY XY
OXEQOLATNTA TOU TOEOU TOU OVTOVOXAACTIXOU TWV
TA0E0VTOOOYEWMV TOV TEQIAALUPAVEL AQTNOLAROVG
Ta0e0UTOd0YE(C, TEOOUYWYA RO ATAYWYd VEVQO
Tov ANZ, T0 0ryYELORLVNTIRG REVTQO RADMS %Al TO
0QYava-otdyovg (raQdLd, 0QTELOALa, PAEREC).
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‘Otav €va AToUo OTERETAL, CUYREVIQWVETOL (PU-
otoroyrd. 10 10%-15% tov Gyxrov ailiatog oto ®ATw
axpoa. “Etot, deuteQoyevag, eEAaTTiVETOL 1] PAEPLRY
ETMLOTOOPN, 1 ROQALORY] TTALOYT] KO 1) ALOTNOLOKY
nteon. H mradon omnv aptnolox mieon, eveQyomolel
taoeotmodoyeic ue emoxdhovdn avEnon tov
OVTAVOXAAOTIXOU TV TAOEOUTOO0YEMVY, IENON TOV
TOVOU TOU CUUTOONTLROU VEVELHOU CUOTHUOTOS KO
XATAOTOM)] TOV ToQooVuTadntxol. Me autdv tov
TOOTO, 01 YOUUALOTE CLVTLOQOTLOTIXA OE TTEQUPEQLKY|
oyYEL00UOTTOOT, AGENOT TS XAQILOXI|S OUYVETNTOG
%o ovotatrdmrog. Puoloroyird oty 6B BEom
VITAQYEL Wiot XN UELMON TS CUOTOAKIS CLOTNOLOL-
NG leong, niow prE] aENoN T oVOTOMKIG a-
™oaxng mieong xol pio u€toro alEnon g
1AM g oUYVOTNTOG.

Qc opBoototiry VITOTAoN 0QICETOL 1) TTTAON TG
dLaotoMriig apTnoLariic mieong xatd 20 mmHg v
™mg apTnoLoxig ieong xatd 10 mmHg petd and
mapauovy og 6p0ia B€on yia 3 Aemtrd. H opbo-
OTOTLXY] VITOTALON OTTOTEAEL UL CUY VY] ROTAOTAON,
L€ TOV ETTOAAOUS TG VO xupaiveton and 7% oe
VYU NMARLOUEVOL GTORO LE QUOULOUEVY CLoTNOLARY
mteon, €mg xouw 30% oge aobeveis Avo Twv 75 eTwv
ue ovotnuatiry véco. Ta xigia altia g opbo-
OTaTIXIS VITSTAONS Y WEICovVTaL O TQELS UeYdlec
®namyopieg: Avoavtovouia (avemdoxelo tov ANY),
VITOOYRALUIOL RO TTOQEVEQYELES (PAOUARMV.

H vevpoyevig opBootatirng vdtaon Wroet vo
opelheTon 0 ToMTOMOOY] duoautovouia, ue ®VLo
alTia TGS TV UEPOVMUEVY avemdoxrela Tov ANZ,
aTEOQIO TOMOTAMY CVOTNUATWV %Al TN VOGO TOV
Parkinson. Ta devtepomadyj altio pmoel va eivor
vevetnd, ®xinoovoulrd (.. owmoyevig duoouto-
vouta x.d.), uetafolnd (conryawdng drafritmg
womov II, yodvia vepoiry véoog, xoovia niativy
vO0O0¢, emAYDOUEVT Otd aArOOA, EAlewpn B12),
pAieynovaddn (Guillain-Barre, aryyeiitideg), houmdn,
TOQAVEOTAACUATINA, TOOWUATIRG, (OTTMG OTNV TTEQL-
TTWOT TS aoBevoig pag) #.d.

H opBootatini vtdtaon umogel vo ogeiheton oe
VITOOYROLUIO OTTMS OTNV TEQITTWON TS AVALULOG,
0€ EXOEONUOOUEVY OYYELOOLOOTOM] (LOLOTORVT-
TAQMWON, ROQULVOELIES) 1AL UEYAAT OVYREVTIQMON
aluatog oo ®ATm drea. (TT.y. ®LEOOL).

Ta pdopaxa mov TEOoraAoVv 0QBoO0TATIRY
vdtaon elval exelva Tov doOUV 0To AVTEVOUO
VEVOLKO CUOTNUML, CUTA TTOV TTQORAAOUV TTEQLPEQLKT|
VEVQOTAOELOL KOl TAL ALYy ELOOLAOTOATIX.

ITa’ 6Ao mov Ta mepLroadtepa aitio OY eivan
U1 VEVQOYEVY], TOETEL O HAVIXOS LATOAGS VAL TAL €EL

VITOYPY] TOU UEYOL CUTA VO TTORAELOTOUV. ZUUTTTO)-
uore Tov Bo TEOCaVaTOAlCOUV oS ducauTovouia
elvol 1 €VoQEN TV CVIITTOUATOV UETA OTTG RATOL-
0tdoelg mov muEodotolv 10 AN 6rtmg M doxnon,
€va peydho yevua, avEnuéveg Bepuonpaoies, o
Brixac. Katd ) Mym totogirot eivor onuoveinng 1
avatimon duolertovpymv tov ANZ: avidowoia,
VEQLOQMOTaL, OQATELL OVQWYV, ROTQAVWYV, OTUTIXY
duohrettovpyio ®. . AV vITdYEL VITOYIO TMS TO
alto tov ouvdpduov OY YK eival ) avemdoreLo
tov ANZ, tdte vrdpyovv doxripaotes, .. Shirmer
test | head-up tilt table test, nal epyaoTELardg
ELEYYOC TOV O€ OVVOVAOUO UE ULCL VEVQOLOYLRY
eE€taom Oa emPePatdoovy M Ba amorieloovy to
altio ™mg dvoavtovouiog.

e eyt don gaiveton Taddogo 6t aobeveis
7tov €xovv opfootaTivg VITGTOON WTOEEL VoL €XoVV
vréproon rordxhong.? Ze wa pehémn 117 aodevav
ue ocofar duoavtovouia 1 VITEQTUON RATARMONG
vy oto 56% owtdv.’ Mia mbovi eEfynon g
VIEQTOONG RATAXAIOEWS €lvVOL OTL VITAQYOVV dLaTal-
QU EC 0T PUOLOAOY Y] AeLTovEYia TV TaoeoUodo-
Y€V, ST OTN YUOLOAOYLXT] VUXTEQLVY] VATOL-
oUN 0N, EVEQYOTTO(NOY TOU CUUTTALONTLROU CUOTHUATOS
OTtd T OETIAY VITOOYROULUIOL 0BG ROW VITEQEVALOON-
0l0L TV PETAOVVATTTRADV 0OQEVEQYIRAY LITOdOYEwV. 1

I ™ Bgpamteia mg cupmtmpatvic ogBootomnig
vrtdtaong poteivetal o ahyooduog s Evpmmainig
Kapdroroyinng Etoupeiag yio ™ ouyromi Aoym op-
Bootating véptaong (Ewdva 2). ‘Onmg mopotmoel
2navels Wodteen PoUmta EX0UV T VYLELVOILALTTIRG
UETQO. ATO (POQUAKREVTIRNG AITOYNGS RAAD ELVOL VOL
OTTOPEVYOVTOL T ALOVENTIRA XOL VO TTQOTLUDVTOL
OVTLTTEQTALOLXA. TTOV RQATOVV AYEC QES.

e 6hovg Tovg aobeveig divovrouw odnyieg va oo-
@eUyouy TV Eapviry €YEQOMN, TNV TOQOTETAUEVT
opBootaoia, Ta Ceotd VIOUS, TIC XOTOOTACELS VTTE-
QOEQLOUOV, TO OTQEC ROTA TNV QLpGdEVON, TV €50
VIANTLRY UOLKY| GOxN oY), Ta peyaha yevpuoro (LOL-
alteQa aUTd e TOAAOUEC RUTEQYUOUEVOUS VOUTAY-
Boaxec). Emtong yoetaletor xoly evuddtmwon Tov
0QYOVLOROU EVM YUUVOOTIXY UE EVOUVAUMON TOV
WAV TV TodLHV umoeel va fondoer onuovtixd.®
Entiong »otd ™) didoreto g nuépag ouupfovietov-
UE TOUS QLODEVEC VO OTTOPEVYOUV TNV ROTARALON RO
va, TEOTLHOVY TV ®afiot B€on. Eriong onuovtinng
B€om €youv oL rdhtoeg ®ATM AROWV P CVEUVOLLEVT
mteon. Kotd ) dudoreio g viyTog 1 ®oTduriion
TEETEL vaL YIVETOW UE QVEYEQON TOV Bdpara oTig 45°
Lot awté fondd ™ ueliwon g 0pBGaTAONE TO TEML
1000g ®ow ™V améxxolon vorpiov. Exiong n vuute-
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[ Yuykomn Aoyw opBooTATIKNG UMOTACNG ]

EkmaiSevon tou
acBevoug —
UYIEIVOSIAUTNTIKA PETPA
(Katnyopia I)

<«

Y

Emapkng evuddatwon -
AYn d\atog
(Katnyopia l)

Awakom/pgiwon
aAYY€108pA0TIKWV
PAPHAKWV
(Katnyopia lla)

Y
[ Edv Ta cupnmtwpata empévouv ]
Y Y Y Y
AGKAGEL Ka&Atoeg mov AvOypwon Tou
avriﬁr;u W < av&avouv tn GAePIKN Bwpaka Katd Tn MiSodpivn ®AovopokopTi{ovn
(Katnvo ianlcla) EMOTPOPN VUKTEPIVI KaTAkAion (Katnyopia lla) (Katnyopia lla)
nvop (Katnyopia lla) (Katnyopia lla)

Ewdva 2. AAydoi0uog Oepamevtinijc mooaeyyions achevois ue ovyxomtind emelaooia Adyw 000ootatixijc vadtaons

ovugpova ue tic Evowmaixés Katevbuvrijores Odnyiec.

owr] dtadepuri] xonon vitpgoyiluxrepivng fondd oty
Uelmon ™S aETNOLAUS TieoNs #aTd TIG POAOVVES
WEES XWEIS VoL ETLOEVWVEL TNV 00BG0TAON TO TEWL.

e TOMES TEQUTTWOELS QTTOUTE(TOL UEON CVTLL-
meTaowig aywync. H wdodoivn mov uropet va
yonowporom el yio v vitdtaon Wroeel otdvio va
HAVEL ArOUA OUOROLGTEQ TNV VTEQTAON 1| OXOUCL
vo eupavioel avemBvunteg eVEQYELES AT TO KE-
vioud vevpré ovompua.”8 To ueydho Bepamevtnd
Ot oy EeTCeTON UE TO EQATHUA TL TOOYVMOT EXEL
N VITEQTOON O€ QTOVG TOVG AODEVELS %Ol UEYQL TTOU
mpé€nel va BepameveTal.

To pAQUAKROL TTOV TQORAAOUV TTEQLPEQLKT] CLYYEL-
0dLAOTOAN OIS OL AVOLOTOAE(S TWV 0-UTOSOYEMV
%o oL Un O1wdEomVELAIVES ATTG TOVS OVALOTOAELS
aofeotiov Bempeltor Gt emiteivouy T0 TESPANUCL.
A6 ™V A hevd TaL AQUOKOL TTOU CVOOTEMOUY
TOV AEOVQ QEVIVNG-aYYELOTEVOIVNS-AADOOTEQOVIG
%O OL B-OTOXAELOTEG e €VOOYEVY] ouUTAOOMUNTIXRY
dpdon umopel va fondrjocouy.

SUMMARY
S. Kassotakis, M. Marketou

A difficult case of a patient with orthostatic
hypotension and supine hypertension
Arterial Hypertension 2022; 31: 129-133.

Coexistent supine hypertension and orthostatic

hypotension pose a particular therapeutic challenge, as
treatment of one aspect of the condition may worsen
the other. The syndrome may have multiple aetiologies,
variable course, and diverse outcomes. We present a
case of a 77 old woman with the chief complaint of dizzi-
ness and chest discomfort on slight effort. On physical
examination no relevant abnormalities were noted aside
from high blood pressure. The supine BP was 160/90
mm Hg and, after three minutes of standing, it decrea-
sed to 80/45 mm Hg with associated dizziness.

Her symptoms were initiated shortly after a lumbar
spine surgery. Treatment with manipidine, captopril
and transdermal nitroglycerine was initiated. Ortho-
static symptoms were improved but blood pressure
control was unsatisfactory. More studies are needed
to show which treatment tailored at this condition may
improve the blood pressure control and patient
symptoms.

Key-words: orthostatic hypotension, supine hyperten-
sion
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