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AVveKoA o pLOLoueEVN - aVOEKTIKN 0PTNPLOKN VTTEPTOGT]
Difficult-to-control — resistant hypertension

( BP-lowering therapy in true resistant hypertension® j

If eGFR 230 ml/min/1,73 m?2 If eGFR <30 ml/min/1.73 m?
(not on dialysis)

Patients not controlled with Patients not controlled with
ACEi or ARB + CCB + 1 Diuretic® ACEi or ARB + CCB + Loop Diuretic

-~ ™ e ™
Add Adde
I) Spironolactone? (preferred) I) Chlorthalidone (preferred)
or other MRA® or other 1, Diuretic

or or

Il) BB¢ or Alpha1-blocker Il) BB® or Alpha-1 Blocker
or or

lil) Centrally acting agent ll) Centrally acting agent

or consider ~
Renal Denervation
If eGFR >40 ml/min/1.73 m?

Ewévo: Xtpatnyikn peloong g optnplokng mieong oty aAnon aviektikn vnéptacn avaroya LE T
vEQPIKN Aettovpyia.
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Th eivar 1 apTproki] vréptaon;

H apmplaxn vréptaon sivor n avénuévn mtieon Tov aiplatog 6To E6MTEPIKO TOV TOYYMUUTOS
TOV 0PTNPLOV TOL coOpatos. H aptnplaxn wieon exepaletor pe dvo aptfpovg. O peyalvtepog
apBpdc, Tov givotl 1 «GLGTOAIKN TTiEaN, aPOopd TV Tieon dtav 1 Kapdid cuoTEAAETAL Ko 0Oel
10 aipa otig aptnpies. O devTEPOG, ONAAON N «OGTOMKN Tieon, avtikatonTpilel TNV mieon
otav M Kopdld yoAapmvel HETOEL TV Tolpdv. H apmmplakn vaéptoon opiletoar amd
EMOVOAUUPOVOUEVEC TILEC CLOTOMKNG Tieong wTpeiov >140mmHg 1/xon dracToMKNG Tieong
wtpeiov >90mmHg, cOppwve pe TG KatevBuvinpleg odnyieg vy v YTWEPTOoN NG
Evponaikine Etapeioc Ynéptraong (ESH) tov 2023 wor g Evporaiknig Kapdioloyikng
Etarpeioc (ESC) tov 2024.

IMow Ta aitio TG APTNPLOKG VTEPTACN S

>10 95% TOV TEPWMTOCEMV OAPTNPLOKNG VIEPTAOTG, OV avayvopiletal coeés aitio Kot
ovopdleton mpwtonadng 1 wWorabng aptnprokn vréptacn. H domabng vréptaon opeiletan
TNV TOAVTAOKT] OAANAETIOPOGT HETOED YOVISIUKADV Kol TEPIPAAALOVTIKAOV TAPayOVTOV, KOOMDC
KOl GTN YNPOVGT TOL OpyavicHov. Agutepomabng véptact, ONAad] avEnUEVT apTNPLOKT
nieon amd cuykekpéva aitia, avevpioketat 6to 5% Tov tepmtdceny. Ta cuvnéotepa aitio
devtepomafovg VIEPTAOTG vl 1] VEQPPOTOPEYYVUATIKY VOGOGS, 1 VEPPUYYELNKT VITEPTOCT], O
TPOTOTOONG VIEPAAIOGTEPOVICUOS, TO POOYPMUOKOTIONN, TO cOvdpopo Cushing kot 1
OTEVOOT] TOV IGO0V NG 00PTHG, Yo Ta omoia yivetan Eheyyog o€ aoBevelg Pdoel TG nAkiog
KOl TOV 1GTOPIKOV TOVG.

Th givan n avBekTU] — 0V0oKOAG pLOICOpEVY VTEPTOON;

H apmploxn vréptaon opiletoar wg avBektiky|, 6tav n aptnplokn mieon otpeiov mapapévet
>140/90 mmHg, mapd v £poppoyn KOTIAANA®V DYIEVOIOLTNTIKOV HETPOV KOl TOPa TN
Oepamneia pe ™ PEATIOTN I TV KOADTEPA AVEKTT OOGT TPLOV 1} TEPIGGOTEPMVY AVTIVTEPTOCIKAOV
Qopuakov (0e1alloKd SOVPNTIKO, OVOCTOALNS TOL GUCTHUOTOS PEVIVIC-OYYEIOTEVGIVNG-
aAd00TEPOVIG Kol OVOGTOAENS SLVA®V acPeaTiov).

O avéEnpéveg Tipég wtpeiov Bo mpémet va emPePaidvovton pe HETPNOELS TEONG EKTOC 1aTpEion,
oG pe ToToBETON 24mMPNG TEPUTATNTIKNG KATOYPAPT|S apTnprokng tieons (=130/80 mmHg).
IMa v ainBog avBektikn véptaon, Tpénel vo amokAelotel 1 vapén autidv devtepomadoic
VIEPTOONG, KOOGS kol 1 mOovOTNTO TANUUELODS CLUUOPPMOONG TOv acBevolg pe N
QOPUOKEVTIKN aywyn. Z& avtifetn mepintwon, n avOekTIiKn VIEPTAON EIVAL PAIVOUEVIKT KO
ovopdleTot Yevdo-avOEKTIKN LIEPTACN.

Yy KMvikn Tpaén givor ToALES POPES SVGKOAN 1 SLOLPOPOILAYVMOT) TS AVOEKTIKNG amd TV
YeLdo-avlekTiKn) vIéPTacn. AVTO TO TEPICTOTIKA EUTITTOLY OTO QACUA TG OVCKOAX
puOulopevne véptaong kol ypnlovv depedvnong kot mopakolovdnone ce e&eldkevpéva
KEVTPO LE EUTELPTIR OTNV QVTIUETAOTIOT] QVTMOV TOAVTAOK®V TEPICTATIKAOV.
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INoti pog evorapéperl  avOeKTIK 0PpTNPLOKY] VAEPTAOCT;

H aAnBog avBektikn vréptaon vroroyiletar 6T agopd mepimov t0 5% Tov TANOLGLOD TV
acBevav pe vréptaot). QoT060, 0 ENMOALACUOG TNG OVOEKTIKNG VTEPTAONG TOKIAAEL AVAAOY QL
pe tov TAnBuoud Tov acbevov mov astoroyeitor (T.y. avdAoyd o KAViKO mepiBdAlov, Tov
ATOKAEIGUO N Oyl TV acBevov pe eAlem copudpemon ot Bepaneio, T péBodo pétpnong
™G aptnprokng tieonc) kot kopaivetar oto 10-20 %. Emiong, n avBektikn viéptaon amavtdrol
oLYVOTEPQ GE ATOMO LEYAANG NAKING, e TayvoapKia, dtafTn Kot xpoOvia VEQPIKT VOGO.

Av Kot cuyva N aANB®G aVOEKTIKT 0PTNPLOKT VTEPTOOT) EIVOL GLOTNAY], UTOPEL VO TPOKOAEGEL
coPapéc PAdPec oe mokila Opyava, OTwg 1 Kapdld, 0 YKEPALOC, Ol VEQPOi Kat o1 0@OaApOL.
YVuyKeKpLEVa, gtval £vag amd Tovg KOPLOLS TOPAYOVTIES ELPAVIONG OYYELOKOD EYKEQPUATKOV
EMEIC0010V, 1GYALUIKNG KOPIOTAOELOS, KOPOIUKNG AVETAPKELNS, YPOVIOS VEPPIKNG VOGOU Kot
ayyslokng avolag. 'Etot, n éykaipn S16yvmon, avTIHETMMION Kol TOKTIKY TopoKoAoVONomn glval
eEoPETIKA GNUAVTIKES.

Iow givon Ta aitia TG AVOEKTIKNG GPTNPLOKNS VTEPTOONG;

Y10 aitio TG WELSO-0VOEKTIKNG VLIEPTAONG, OVIKOLV 1) TANUUEAS CLUUOPPMOOT O
Bepamneia, To pavopevo Aevkng umlovlag, n AavBaouévn néBodog PLETPNONS TG OPTNPLOKNIG
nieong, n éviovn acPecstomoinon g Ppoyoviag aptnpiog (pawvouevo Osler), kabmg Kot N
adpAvELD TOV KMVIKOD 1aTpov (OT®G avemapkelg 00GEIC 1)/Kat Un KATIAANAOL GuvdvLaGHOol
OVTIVTEPTACTKAV POPUAKDV).

H oAnBag avBextikn vréptaon pmopet va oyetiCeton pe tov tpdmo {wng, OTMS e TNV omovsio
TOKTIKNG COUATIKNG ACKNONG, TNV LVIEPPOAIKN NMUEPNOLO TPOGANYN vaTpiov, THY avENUEVN
KOTOVAA®GT OAKOOA KOt TN XPNON QUPUAK®OV Kol OVCIMOV TOL oEAVOUY TNV apTNplokn TTieon
(6mwg gival To Un GTEPOEIN AVTIPAEYLOVDON GAPLLOKO KOt TO YAVKOKOPTIKOGTEPOELON).

AWyvoeTIK TPOooEyyion Tov 0.60evoig pe avlekTiK vaépTaon
H dwyvootiky mpocéyyion mepihopPdvel apyikd Tov OmMOKAEIGUO TNG WYELOO-UVOEKTIKNG
VIEPTACTG, Y10 TOV OTO10 omateita:
(1) N avedpeomn avENUEVaV TV Tieong og 24wp1 tepuratnTikny Katoypagn (=130/80
mmHg)
(11) 0 OMOKAEGHOG piog TTYNG avENUEVNG apTnplokng mieong mov oyetileTon pe
avakpPeic petproeis (my acPestomoinon g Ppaytoviag aptnpiog)
(111)) o amwoxAelouog Kamoag artiog dgvtepomadong apTNPLOKNG VITEPTACTG
(iv) 0 amokAElGHOG VITOPENG TANUUELODS GUUUOPPMONG LE TN POPUUKEVTIKT AYWOYT|.

Metd v emPePaioon g aAndmg avOekTiKng vaépTaonc, TPEMEL Vo 0KOAOVONGEL N ANYN
OVOALTIKOD OTOUIKOV KOl OIKOYEVELALKOD 1GTOPIKOV, 1) OLEVEPYELDL EKTEVODG KAVIKNG £EETAIOTG,
NAEKTPOKAPOIOYPOPNLATOS 12 amaywy®dv, OUATOAOYIK®V €EETACE®V [apoocpopivn Koum
apatokpitng, yAvkoln oaipatog vnoteiog, Audior aipoatog (oAwkr yoAnotepdin, LDL
yoAnotepoin, HDL yoAnotepoin, tpryAvkepidwn), KAA0 Kol vATPLO Oipotog, ovptkd o0&y,




MONAAA YMNEPTAZHZ

kpeativivn aipatoc, acPéotio], efetdocwv obpwv (yevikn eE€tacm ovpwv Kot AOYOG
aABovuivng/kpeatviviig ovpmv), KaBmG Kot KapdloyyEIKNG amelkoviong yio TV agloAdynon
TOV KOPOYYEWKOD KIvOUVOL Kot TV gvupeon mbavov PAafov ce Opyavo GTdYOLS TOL
ac0evovg. 1o mhaicto awtd, mpoteiveTan emiong N LETPNOT THG TAXOTNTAG GOLYUIKOD KOLOTOG
Kol Tov oPLPOPpaydVIOL ek, 1| LETPNON OKOp AGPECTION GTEQAVIOI®Y apTNPLOV, KAUBMG
Kol 1 Olevépyeln TpimAes kap®TId®V, LLEPXOV KOWMOKNG OOPTNG, LIEPNYOV VEQPPOV Kot
BvBockomNoNng.

IMowa gival N avTIRETOTION TG OVOEKTIKNG VTEPTAONS;

H avtpetomion g aAnbog avBektikng vréptaong nepthappdvet:

(1) aAlayég otov Tpomo (ong (dmwg peimomn g TpoOcANYNG voaTpiov Kot oAKOOA,
TOKTIKT COUATIKY] AGKN 0N, an®dAEld Bhpovg oe acheveig pe mayvoapkia),

(i1) SOKOTN TOV POPUAK®OV KOl OVGIMV TOL VEAVOLY TV OPTNPLOKT) THEST,

(i)  ovénon tev d6cewV TG TPEYoLGas Bepameiag kol EMAOYN €vOG ATAOVGTEPOL
BepamevTikod oynuatog,

(iv)  dwdoyik] TPOCHNKN OVIWTEPTUCIKAOV QPOUPUAK®OV GTNV  LIAPYOLGO TPITAN
Oepomeio. Tvykexpyéva, oe acdeveic pe eGFR >30ml/min/1.73m?, mpotiudvron
OTPOVOAOKTOVI] 1 KATO10G GAAOG OVTOY®VIGTIG VTOJ0XEMY OADOGTEPOVIG. ZE
nepintoon mov  avtevdeikvovtolr 1 0ev  eival KOAMG OavekTd, MUmopel va
ypnoworomBei kdmoto B-blocker 1} al-blocker 1 Kevipikdg dpwv avIwTEPTAGIKO
eappako. EmumAiéov, 1 coumadntikn veppikn amovedpmaon Tpoteivetol oe acheveic
pe avlektikn vréptaon PACEL TOV TEAELTOI®V KATELBVVINPLOV 0ONYIDV Yo TNV
Ynéptaon g Evponaikng Etapsiog Yrnéptaong (ESH) tov 2023 ko g
Evporaikne Kapooroywng Etapeiog (ESC) tov 2024.

Agdopévng g ovaykng yio moAAamAG Kot cOVOETO QUpPULOKEVTIKE BepamenTikd oynuata,
KaBmg Kot TV TOAVOV TOALUTADY GLVVOGNPOTNT®V 6TOLG acleveig pe aAndn avBektikn
VILEPTOCT), TPOTEIVETOL 1] TAPOTOUTT) TOV AGOEVOV QVTOV GE EEEIOIKEVIEVA Y10 TNV VIEPTACN
KEVTPO, TPOKEUEVOL VOl YIVEL 1] OpaiTN T O1EPEVVNOT KOl KATOAANAN OVTILETMTION).

YVpUTEPAGNATA

H avBextikn viéptaom, | onoia yopaxtpiletor amd avENPEVES TILES APTNPLOKNG TTiEoNS Tapd
™ M1 TPLOV AVTIVTEPTACIKAOV QUPUAK®V (€K T®V 0moimVv To éva glval dtoupntikd), apopd
£Vo. ONUOVTIKO TOCOGTO TV acBevdv pe aptnplokn vaéptacn kot oyxetiletan pe avuénuévo
Kapolayyelokd Kivovvo. Ia ™ ddyvoon mmg aAndadg avOekTikig vIépTaong amatteitol o
OTOKAEIGUOC TNG WeLDO-avOeKTIKNG VIEPTAONS, evad Emerta givor (oTkng onuaciog 1M
a&loA0YNo”M TOL KOPIYYELNKOL Kivduvoyu kot 1 ovalntnon mbavav Prafav oe Opyava
0TOY0VG TOL 060eVOVC. [0l TNV AVTILETOTION TG, amattoHVToL 1) aALoyn) TOV TpdTOV (NG Kot
N EVTOTIKOTOINGCT NG QUPUAKEVTIKNG Oy®YNGS, VO TAEOV evogikvuvTon ko Bepameiec facet
GLGKELMV (OTMG 1| GLUTOONTIKY] VEPPIKT] ATOVEVPMGT)).
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What is arterial hypertension?

Hypertension is the increased pressure of blood inside the walls of the arteries of the body.
Blood pressure is expressed with two numbers. The higher number, the “systolic” pressure,
refers to the pressure when the heart contracts and pushes blood into the arteries. The second
number, the “diastolic” pressure, reflects the pressure when the heart relaxes between beats.
Hypertension is defined as repeated office systolic blood pressure values >140mmHg and/or
office diastolic blood pressure >90mmHg, according to the 2023 European Society of
Hypertension (ESH) and 2024 European Society of Cardiology (ESC) guidelines on
hypertension.

What are the causes of arterial hypertension?

In 95% of cases of arterial hypertension, no cause is identified, and this is called primary or
idiopathic arterial hypertension. Idiopathic hypertension is caused by the complex interaction
between genetic and environmental factors, as well as the process of aging. Secondary
hypertension, which is elevated blood pressure due to specific causes, is found in 5% of
hypertension cases. The most common causes of secondary hypertension are renal
parenchymal disease, renovascular hypertension, primary aldosteronism, pheochromocytoma,
Cushing's syndrome and coarctation of aorta, for which patients are tested based on their age
and history.

What is difficult-to-control — resistant hypertension?

Hypertension is defined as resistant when the office blood pressure remains >140/90 mmHg,
despite the implementation of appropriate dietary measures and despite treatment with the
optimal or best tolerated doses of three or more antihypertensive drugs (thiazide diuretic, renin-
angiotensin-aldosterone system inhibitor and calcium channel blocker).

Elevated office values should be confirmed by out-of-office blood pressure measurements,
such as by 24-hour ambulatory blood pressure monitor (=130/80 mmHg).

For true resistant hypertension, the existence of secondary causes of hypertension must be
excluded, as well as the possibility of poor patient compliance with medication. Otherwise,
resistant hypertension is apparent and is called pseudo-resistant hypertension.

In clinical practice, it is often difficult to differentiate true resistant from pseudo-resistant
hypertension. These cases fall within the spectrum of difficult-to-control hypertension and
require investigation and monitoring in specialized centers with experience in treating these
complex cases.

Why are the diagnosis and treatment of resistant hypertension important?

True resistant hypertension is estimated to affect approximately 5% of the hypertensive
population. However, the prevalence of resistant hypertension varies depending on the patient
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population being evaluated (e.g. on the clinical setting, exclusion or not of patients with poor
adherence to treatment, blood pressure measurement method) and ranges from 10-20%.

Also, resistant hypertension is more frequently found in older people, with obesity, diabetes,
and chronic kidney disease.

Although true resistant hypertension is often silent, it can cause serious damage to various
organs, such as the heart, brain, kidneys, and eyes. Specifically, it is one of the main factors in
the occurrence of stroke, ischemic heart disease, heart failure, chronic kidney disease and
vascular dementia. Thus, early diagnosis, treatment and regular monitoring are extremely
important.

What are the causes of resistant hypertension?

Causes of pseudo-resistant hypertension include poor adherence to treatment, white coat effect,
incorrect blood pressure measurement method, severe brachial artery calcification (Osler
phenomenon), and clinician inertia (such as inadequate doses and/or inappropriate
combinations of antihypertensive drugs). True resistant hypertension may be related to
lifestyle, such as lack of regular physical exercise, excessive daily sodium intake, increased
alcohol consumption, and the use of drugs and substances that increase blood pressure (such
as nonsteroidal anti-inflammatory drugs and glucocorticosteroids).

Diagnostic approach to the patient with resistant hypertension

The diagnostic approach initially includes the exclusion of pseudo-resistant hypertension,
which requires:
(1) elevated blood pressure values in 24-hour ambulatory recording (>130/80 mmHg)
(i1))  the exclusion of a source of elevated blood pressure related to inaccurate
measurements (e.g. brachial artery calcification)
(i11))  the exclusion of a cause of secondary arterial hypertension
(iv)  the exclusion of the existence of poor compliance with medication.

After confirmation of true resistant hypertension, a detailed personal and family history should
be taken, and an extensive clinical examination, a 12-lead electrocardiogram, blood tests
[hemoglobin and/or hematocrit, fasting blood glucose, blood lipids (total cholesterol, LDL
cholesterol, HDL cholesterol, triglycerides), blood potassium and sodium, uric acid, blood
creatinine, calcium], urine tests (general urinalysis and urine albumin/creatinine ratio), as well
as cardiovascular imaging should be performed, in order to the assess cardiovascular risk and
detect possible hypertension-mediated damage to the specific organs. In this context, it is also
recommended to measure pulse wave velocity, ankle-brachial index, and coronary artery
calcium score, as well as perform carotid triplex, abdominal aortic ultrasound, renal ultrasound,
and fundoscopy.
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What is the treatment of resistant hypertension?

The treatment of true resistant hypertension includes:

(1) lifestyle changes (such as reducing sodium and alcohol intake, regular physical exercise,
weight loss in obese patients),

(i1) discontinuation of drugs and substances that increase blood pressure,

(ii1) increasing the doses of the current treatment and choosing a simpler treatment regimen,
(iv) sequential addition of antihypertensive drugs to the existing triple therapy. Specifically, in
patients with eGFR >30ml/min/1.73m2, spironolactone or another mineralocorticoid receptor
antagonist is preferred. In cases where they are contraindicated or not well tolerated, a B-
blocker or al-blocker or a centrally acting antihypertensive drug can be used. In addition,
sympathetic renal denervation is recommended in patients with resistant hypertension based
on the latest European Society of Hypertension (ESH) 2023 and European Society of
Cardiology (ESC) 2024 Hypertension Guidelines.

Given the need for multiple and complex drug treatment regimens, as well as the possible
multiple comorbidities in patients with resistant hypertension, it is recommended to refer these
patients to specialized hypertension centers for the necessary investigation and appropriate
treatment.

Conclusions

Resistant hypertension, which is characterized by elevated values of blood pressure despite
taking three antihypertensive drugs (one of which is a diuretic drug), concerns a significant
proportion of patients with arterial hypertension and is associated with increased cardiovascular
risk. The diagnosis of true resistant hypertension requires the exclusion of pseudo-resistant
hypertension, and it is crucial to assess the cardiovascular risk of the patient and search for
possible hypertension-mediated damage to the target organs. Lifestyle changes and treatment
intensification are required, while device-based therapies (such as sympathetic renal
denervation) are now also indicated.




