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Liebe Kolleginnen und Kollegen,
wir diirfen Thnen wiederum eine spannende Ausgabe unserer Zeitschrift vorstellen.

Dr. Michael Lichtenberg, einer der grofien internationalen Experten in der endo-
vaskuldren Therapie der venosen Thromboembolie, fithrt die neuen Therapie-
optionen sowohl in der akuten als auch chronischen Form der Venenthrombosen
aus.

Dies ist ein neues, sich sehr stark entwickelndes Feld in der Therapie der vendsen
Thromboembolie, ein grofier Forschungs- und Entwicklungsschwerpunkt. Daher
ist es vor allem extrem wichtig, die Indikationen klar abzustecken und Interven-
tionen vor allem in Zentren durchzufiihren, die eine dementsprechende Expertise
haben.

Eine interessante Publikation wurde von Kollegen aus der Ukraine eingereicht

(N. Didyk, et al.), die die Pravalenz von Bluthochdruck und damit verbundenen
Herzrhythmusstérungen, einschliefllich Extrasystolen untersucht. Es wurde hier
vor allem eine Analyse der Auswirkungen bekannter Risikofaktoren fiir kardiovas-
kuldre Ereignisse auf diese Pathologie untersucht, um weitere Praventionsmafinah-
men fiir Komplikationen und Mortalitét in diesem Patientenkollektiv zu entwi-
ckeln.

Der Kongressbericht vom ESC 2022 beleuchtet ein ebendort ausgiebig im Fokus
gestandenes Thema: die Lipidzielwertoptimierung, vor allem durch die derzeit
innovativen lipidsenkenden Therapiemdglichkeiten.

Viel Freude beim Lesen wiinschen
Marianne Brodmann und Thomas Gary

Editorial Board: Rudolf Kirchmair, Innsbruck
Afshin Assadian, Wien Alexander Kyrle, Wien
Martin Banyai, Luzern Wilfried Lang, Wien

Iris Baumgartner, Bern Erich Minar, Wien

Barbara Binder, Graz Wolfgang Mlekusch, Wien
Robert Bucek, Wien Reinhard Morz, Wien

Sabine Eichinger-Hasenauer, Wien Martin Schillinger, Wien
Gustav Fraedrich, Innsbruck Sabine Steiner, Leipzig
Markus Haumer, Wiener Neustadt Christian Ure, Wolfsberg
Mirko Hirschl, Wien Hubert Wallner, Schwarzach
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Endovaskuldre Therapie akuter und chronischer
Beckenvenenobstruktionen

Kurzfassung: Die endovaskuldre Therapie von
iliofemoralen Thrombosen wird in nationalen und
internationalen Leitlinien bei jungen Patienten zur
Vermeidung eines postthrombotischen Syndroms
empfohlen. Zur Therapie stehen die endovaskulare
lokale Lysetherapie sowie pharmakomechanische
oder rein mechanisch durchgefiihrte Techniken zur
Verfiigung.

Die endovaskuldre Therapie von chronischen
Vena-cava-inferior- und Beckenvenenverschliissen
stellt eine effektive Therapie bei Patienten dar, die
unter einem postthrombotischen Syndrom leiden.
Spezielle Rekanalisationstechniken sowie dedizierte
vendse Stents sind dabei Voraussetzungen, um eine
effektive Langzeitoffenheitsrate zu erreichen.

M. Lichtenberg

Schliisselworter: Post-thrombotisches Syndrom,
Kompressionssyndrom, akute Beckenvenenthrom-
bose, Venenstent, Rekanalisation

Abstract: Endovascular therapy of acute and
chronic pelvic vein obstructions. Deep vein
thrombosis (DVT) is associated with a high-cost
burden for health care systems because of secondary
cost intensive complications like pulmonary embo-
lism and especially the post-thrombotic syndrome
(PTS). The current standard therapy of anticoagula-
tion for DVT therapy has not changed through the
years leaving patients especially with iliofemoral
vein thrombus on a high-risk situation for develop-
ing PTS.

Current study situation for endovascular treat-
ment of iliofemoral DVT treatment gives a rationale
for active thrombus removal using catheter directed
therapy (CDT) or pharmacomechanical thrombec-
tomy (PMT) which improves valvular vein function
and luminal patency reducing the potential com-
plication of PTS. For patients with chronich obstruc-
tion of the iliac vein system dedicatedvenous stents
and recanalization techniques are today available.
Z GefaBmed 2022; 19 (4): 6-10.

Key words: chronic venous disease, post thrombotic
syndrome, acute iliofemoral deep vein thrombosis,
venous stent, compression syndrome

Einleitung

Die Inzidenz der akuten tiefen Venenthrombose (TVT) be-
tragt in Westeuropa ca. 1/1000 Einwohner pro Jahr [1]. Je nach
Lokalisation und Ausdehnung der TVT entwickeln 20-83 %
der Patienten trotz optimaler konservativer Therapie beste-
hend aus einer Kompressions- und Antikoagulationstherapie
ein postthrombotisches Syndrom (PTS) [1, 2]. In ca. 40 % der
TVT-Fille sind die iliofemoralen Venen betroffen [3], deren
spontane Rekanalisation in ca. 70 % der Fille unter einer Anti-
koagulationstherapie nicht sufhizient ist [4].

Die unvollstindige Rekanalisation der Beckenvenenstrom-
bahn fiihrt zu einer persistierenden, hamodynamisch relevan-
ten Ausstromobstruktion mit daraus resultierender sekunda-
rer Klappeninsuffizienz der Leitvenen, spater haufig auch der
Stammvenen der betroffenen unteren Extremitit. Die klini-
schen Symptome reichen von der venésen Claudicatio mit
oder ohne Beinschwellung bis hin zur vendsen Ulzeration.

Die weit verbreitete Annahme, eine angepasste und kon-
sequent durchgefithrte Kompressionstherapie konne den
Krankheitsprozess eines PTS grundsitzlich authalten, wurde
in einer randomisierten Studie widerlegt [5]. Das hat auch
dazu gefiihrt, dass die Kompressionstherapie bei akuter TVT
in den ACCP-Guidelines [6] nicht mehr als routineméflige Be-
handlungsempfehlung aufgefiihrt wird. Endovaskulére vendse
Rekanalisationsverfahren stehen aus diesen Griinden heute
in Zentren zur Verfiigung, um akute und chronische Becken-
venenobstruktionen zu therapieren.

Aus dem Klinikum Hochsauerland, Arnsberg, Deutschland
Eingelangt und angenommen am 01.11.2022

Korrespondenzadresse: Dr. med. Michael Lichtenberg, Angiologie — Chefarzt,
Klinikum Hochsauerland GmbH, D-59759 Arnsberg, Stolte Ley 5;
E-Mail: M.Lichtenberg@klinikum-hochsauerland.de
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Pathophysiologie des postthrombotischen
Syndroms (PTS)

Die nach einer tiefen Beinvenenthrombose (TVT) durch unzu-
reichende Auflésung von Thromben verbleibende Obstruktion
miterhohtem Ausflusswiderstand fithrt zu einer vendsen Hyper-
tonie [7, 8]. Dieser erhohte venose Druck wird in die Kapillaren
der unteren Extremitit fortgeleitet, welche dilatieren und eine
verstarkte Permeabilitdt aufweisen. Dies resultiert klinisch in
Odemen, lokalen Inflammationsprozessen und Hyperpigmen-
tation durch Hamosiderinablagerung und somit letztendlich
zu den typischen Hautveridnderungen (Lipodermatosklerose)
bis hin zu vendsen Ulzerationen. Die vendse Hypertonie fiihrt
ferner zur Distension der tiefen Venen mit Zunahme der Klap-
peninsuffizienz, welche iiber die Perforansvenen auch auf das
oberflichliche Venensystem fortgeleitet wird und zu einer
sekunddren Varikosis fithren kann. Nach heutigen Erkennt-
nissen tragen proximale Stenosen oder Verschliisse mehr zur
Entstehung des vendsen Hypertonus und eines PTS bei als der
primére vendse Reflux im epifaszialen Venensystem.

Bekannte pradisponierende Faktoren konnen die Entwicklung
eines postthrombotischen Syndroms férdern. Dazu zahlen ins-
besondere:

- rezidivierende TVT-Ereignisse in der Vergangenheit,

— Alter,

- Ubergewicht,

— mangelnde Therapiecompliance.

Venose Kompressionssyndrome

Das bekannteste vendse Kompressionssyndrom im iliakalen
Stromgebiet stellt das May-Thurner-Syndrom dar, wobei die
proximale linksseitige Vena iliaca communis eine Kompres-
sion zwischen dem 5. Lendenwirbelkdrper und der rechten
A. iliaca communis erféhrt. Schon 1851 beschrieb R. Virchow
diese Form einer venosen Kompression, wobei er bereits die
Feststellung machte, dass eine linksseitige tiefe Beinvenen-
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thrombose ca. 5x haufiger auftritt als eine rechtsseitige [9]. Im
Jahre 1957 veroffentlichten die beiden Pathologen May und
Thurner eine detaillierte anatomische Beschreibung dieser Pa-
thologie [10]. Cockett und Thomas fiihrten die von May und
Thurner beschriebene Analyse fort und stellten eine eindeuti-
ge klinische Korrelation zwischen der beschriebenen vendsen
Kompression und einem postthrombotischen Syndrom fest
[11]. Das May-Thurner-Syndrom und Cockett-Syndrom sind
somit synonyme Begriffe fiir dieselbe vendse Kompressions-
pathologie. Klinisch kann das Kompressionssyndrom meist
jahrelang unauffillig bleiben, bis es durch meist dufSere und
innere Umstidnde (z. B. Trauma, Bettldgerigkeit, erworbene
Erkrankungen) symptomatisch wird, z. B. in Form einer ilio-
femoralen Thrombose.

Die Bedeutung der vendsen Kompression bei Patienten mit
einer iliofemoralen Thrombose stellten Oguzkurt et al. [12]
in einer Arbeit an 34 Patienten heraus, die mit einer entspre-
chen TVT zur weiteren Diagnostik eine CT-Untersuchung
erhielten. 23 der 34 Patienten (68 %) wiesen eine mindestens
70-%-Stenose der Vena iliaca communis im Sinne eines May-
Thurner-Syndroms auf. Die iiber Jahre bestehende mecha-
nische Alteration der Vena iliaca communis links kann im
Verlauf zu ausgepragten Gefdflwandverdickungen, Stenosen,
Narbenbildung, einer lokalen Thrombusbildung und einer
Septierung in diesem Venensegment fithren. Symptomatische
Patienten fallen hiufig mit einer einseitigen Beinschwellung,
abdominellen und Leistenschmerzen, einer vendsen Claudi-
catio oder einer sekundiren chronisch vendsen Insuffizienz
auf. Neben anatomisch bedingten vendsen Kompressionssyn-
dromen existieren noch weitere Griinde (externe Kompression
durch Tumore, Lymphozelen, retroperitoneale Fibrose oder
arterielle Aneurysmen), die zu einer akuten oder chronisch
vendsen Ausflussobstruktion fithren konnen.

Patienten mit klinischer Symptomatik gemafl CEAP-Klassi-
fikation 3-6 kann eine Revaskularisationstherapie bei Nach-
weis einer hdmodynamisch relevanten Beckenvenenstenose
angeboten werden. Neben der CEAP-Klassifikation ermog-
lichen heutzutage der VCSS-Score, der CIVIQ-20-Score, der
VEINES-QoL-Score und der Villalta-Score eine wesentlich
bessere Klassifizierung objektiver und subjektiver venoser Be-
schwerden bei chronisch venosen Erkrankungen. Diese Scores
sollten auch als Standard zur Nachuntersuchung von endo-
vaskular behandelten Patienten verwendet werden, um den
klinischen Verlauf zu beurteilen.

Iliokavale Obstruktionen und die damit einhergehenden pa-
thologischen Veranderungen kénnen mittels MR-Venographie
(MR-V) und CT-Venographie (CT-V) dargestellt werden [13,
14]. Beide Verfahren eigenen sich dazu, insbesondere zugrun-
de liegende Kompressionspathologien wie ein May-Thurner-
Syndrom sicher zu erkennen. Da in ca. 80 % der iliofemora-
len Thrombosefille eine iliakale hdmodynamisch relevante
Obstruktion zu finden ist, sollte vor einer invasiven Therapie
bevorzugt eine MR-V (insbesondere bei jungen Patienten) zur
Diagnostik eingesetzt werden [12, 15, 16].

DSA - Phlebographie
Eine akkurate Diameteranalyse einer Beckenvene oder einer
vendsen Obstruktion kann mittels DSA schwierig sein. Gro-

Beneinfliisse, unterschiedliche venése Fiilllungszustande, atem-
modulierter Diameter und der Venenwandaufbau sind dafiir
verantwortlich, dass sich die Beckenvene elliptisch darstellt.
Diese Form kann eine Lasionsidentifizierung oder eine Quan-
tifizierung einer Stenose schwierig machen. Dies kann dazu
fithren, dass bei einer parallelen Verlaufsachse der Lésion und
des eingestellten Angiographiewinkels selbst eine hochgradige
Stenose nicht diagnostiziert werden kann bzw. ibersehen wird.
Aus diesem Grund sollten neben einer a. p.-Aufnahme noch
mindestens zwei angulierte Darstellungen (> 30 °® LAO und
RAO) erfolgen. Auf eine ausreichende Kontrastmittelfiillung
durch eine grofilumige Zugangsschleuse (8-10 F) mit hoch-
molekularem Kontrastmittel, sowie Durchfithrung der DSA
bei Atemstillstand sollte geachtet werden. Ein Blasenkatheter
verhindert im Verlauf der Untersuchung oder der Revaskulari-
sationsprozedur, dass eine kontrastmittelgefiillte Blase die Be-
ckenvenenstrombahn insbesondere bei angulierten Aufnah-
men verdeckt. Aszendierende (lumbale) venose Kollateralen,
Kollateralen des Interna-Stromgebietes zur kontralateralen
Beckenvene, als auch die Darstellung einer ,,Spontan-Palma“-
Kollaterale sind dringende Hinweise fiir das Vorliegen einer
hdmodynamisch relevanten Beckenvenenobstruktion.

Intravaskularer Ultraschall (IVUS)

Gegeniiber der Standard-DSA zur Evaluierung einer vendsen
Obstruktion oder Lision bietet der IVUS die Moglichkeit,
nicht nur eine Diameterreduktion zu erkennen, sondern die
wesentlich bedeutsame Flachenreduktion zu bestimmen. Dies
zeigte insbesondere die gerade veréffentlichte VIRTUS-Studie
(»feasibility study) beim Einsatz des VICI-Venous Stent [17].
Durch die standardmifliige Verwendung des IVUS konnte
eine wesentlich akkuratere Lésionsanalyse vorgenommen
(Vermeidung falsch negativer Befunde) und insbesondere
ein Stent-oversizing vermieden werden. Zudem konnte durch
den standardmiflig geforderten IVUS nach Stentimplantation
eine Residualstenose wesentlich haufiger identifiziert und ggf.
nachdilatiert werden.

Die 2016 veréftentlichte VIDIO-Studie (Venography versus in-
travascular ultrasound for diagnosis iliofemoral vein occlusive
disease) [18] zeigte in einer prospektiven multizentrischen
Studie den Vorteil der IVUS-Diagnostik gegeniiber der Stan-
dard-Venographie. Der IVUS detektierte in 63 Segmenten
(21 %) eine signifikante Stenose, die in der Venographie nicht
nachvollziehbar war. Zudem lag der ausgemessene Stenosegrad
11 % hoher als in der korrespondierenden Venographie. Durch
die IVUS-Analyse wurde bei 60 der 100 Patienten der Behand-
lungsplan gedndert und eine anschlieflende Stentimplantation
durchgefiihrt.

Endovaskuladre Therapie der akuten
iliofemoralen Thrombose

Die unter konservativer Therapie hdufig unzureichende Re-
kanalisation der Venenstrombahn fiihrt zu einer persistieren-
den, hamodynamisch relevanten Ausstromobstruktion mit
sekundiren Komplikationen. So ist es naheliegend, kausale
Mafinahmen einer Thrombusbeseitigung zu etablieren, die
einer Klappenschiadigung und damit einem PTS entgegen-
wirken. Wihrend der letzten Jahre wurde insbesondere durch
die pharmakomechanische und mechanische Thrombektomie
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mittels Fallreportagen, Single- und Multicenterregisterstudien,
randomisierter kontrollierter Studien und Meta-Analysen eine
breite und ausreichende Evidenzsituation geschaffen, um diese
Verfahren in die nationalen und internationalen Leitlinien auf-
zunehmen. Die Leitlinien kommen zu der Aussage, dass eine
frithe thrombusbeseitigende Mafinahme bei iliofemoraler
Thrombose das Auftreten eines PTS in seiner Haufigkeit und
Schwere reduzieren kann [19]. Dazu gehort die Anwendung
bei jungen und mobilen Patienten mit Symptomen < 14 Tagen,
einer Lebenserwartung > 1 Jahr und einem geringen Blutungs-
risiko.

Die Therapie sollte spezialisierten Zentren mit ausreichenden
Erfahrungen und Mindestmengen in diesen Techniken vor-
behalten sein.

Therapie der chronischen Beckenvenen-
obstruktion

Préoperativ sind folgende Ausdehnungen der chronisch vené-

sen Obstruktion zu differenzieren:

1) Chronisch venése Obstruktion ohne Beteiligung der Vena
femoralis communis

2) Chronisch venose Obstruktion mit Beteiligung der Vena
femoralis communis

Diese Einteilung ist therapierelevant. Die erste Gruppe kann
ausschliefllich endovaskulir therapiert werden, bei der zweiten
Gruppe ist eventuell ein Hybridverfahren notwendig.

Die vendse Dilatation und Stent-Implantation ist schmerz-
haft und kann je nach Befund unter Umstidnden einige Zeit
in Anspruch nehmen. Der Eingriff in Lokalanésthesie sollte
nur Patienten mit umschriebenen Stenosen im iliakalen Be-

Tabelle 1: Zugelassene Venenstents und deren Studien.

reich, z. B. bei May-Thurner-Syndrom, vorbehalten bleiben.
Ansonsten empfiehlt sich eine Allgemeinanésthesie. Als Zu-
gang zur iliofemoralen und kavalen Rekanalisation eignen sich
die Vena femoralis communis, Vena femoralis, Vena poplitea,
Vena jugularis (rechts) sowie Vena femoralis kontralateral. Als
Ultima Ratio konnen auch die Vena saphena magna und die
Vena femoralis profunda als Zugangsweg benutzt werden.

Es erfolgt eine sonographisch gesteuerte Punktion der Vene.
Nach Einfithren einer Gefdflschleuse in Seldinger-Technik
konnen die Stenose oder der Verschluss mithilfe von ver-
schiedenen Drihten und Kathetern passiert werden. Nach der
Drahtpassage werden die Engstelle oder der Verschluss mit
einem grofilumigen Ballon dilatiert. Die Vene sollte mindes-
tens bis zum Durchmesser des geplanten Stents vordilatiert
werden. Nach Implantation eines speziellen Venenstents wird
eine Nachdilatation durchgefiihrt. Die Stent-PTA sollte vom
gesunden zum gesunden Segment durchgefiihrt werden, d. h.,
das gesamte postthrombotisch verdnderte Venensegment wird
mittels Stent-PTA versorgt. Eine Engstelle in der Vena iliaca
communis sollte stets {iberstentet werden. Dabei sollte eine
zu weite Implantation des Stents in die Vena cava inferior ver-
mieden werden. Eine Kontrollphlebographie in zwei Ebenen
ist obligat. Nach erfolgreicher Rekanalisation kommt es zu
einem zligigen KM-Abstrom iiber die gestentete Iliakalstrom-
bahn. Kollateralen sollten nicht mehr zur Darstellung kom-
men [20].

Trotz erfolgreicher iliakaler Stent-PTA sind thrombotische
Frithverschliisse nahezu unvermeidbar, wenn kein suffizienter
Einstrom aus der Vena femoralis, profunda und/oder Vena
saphena magna besteht. Bei einer Beteiligung der Vena femo-
ralis communis und somit deutlich eingeschranktem Einstrom
kann eine AV-Fistelanlage oder Endophlebektomie notwendig
werden, die entweder als Hybridver-
fahren wiahrend der endovaskuldren
Revaskularisation oder unmittelbar im

Name Hersteller Diameter-  Material Studien/ Anschluss durchgefiihrt werden kann.
Lange Literaturbeispiele
Zilver Vena Cook 14-16 mm  Nitinol VIVO-EU Study [21] Venose Stents
B Zunichst wurden zur Rekanalisation
sinus-Venous Optimed 10-18mm  Nitinol de Wolf MA, et al. [22] der vendsen Iliakalstrombahn dieselben
60-150 mm Stents verwendet, welche auch bei der
sinus-Obliquus ~ Optimed 14-16mm  Nitinol Lichtenberg M, et al. [23] arteriellen  Stent-PTA  im  Gebrauch
80-150 mm  (abgeschragt) sind. Die Stent-PTA einer postthrom-
sinus-XL Flex Cppilied 14-24mm  Nitinol botisch veridnderten Vene mit intralu-
40-160 mm minaler Vernarbung und haufig auch
P Optimed I — ex.terfler Kompressmn ist Jedoch.nlcht
30-100 mm mit einer arteriellen Stent-PTA bei Vor-
- » . liegen einer Arteriosklerose vergleich-
Vici Boston 12-16 mm Nitinol (,closed VIRTUS-Trial [24] bar. Dah d die S fir di
Scientific 60-120 mm  cell design stent”) ar. Daher werden an die Stents fur die
venose Rekanalisation besondere An-
Venovo BD Bard 10-20 mm Nitinol Vernacular-Trial [25, 26] soriiche sestellt. sodass speziell fiir die
40-160 mm P gestelll, sodass spezk
Iliakalvenenintervention spezielle Stents
Abre Medtronic 10-20 mm Nitinol ABRE-Trial [27] entwickelt wurden (Tab. 1):
40-150 mm .
1. Der Durchmesser der Venen ist
Blueflow plusmedica 12-16 mm Nitinol Blueflow registry Lich- gréﬁer als der Durchmesser der ent-
Al e jenbergitiierali 28] sprechenden Arterien. Fiir die ve-
Beyond Bentley 10-18 mm  Nitinol Beyond Venous PMCF- nose iliakale Rekanalisation werden
60-150 mm Studie: noch nicht abge- Stents mit einem Durchmesser von
schlossen
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Abbildung 1 (a-b): Chronischer
Verschluss der linken Becken-
venenstrombahn bei einem
28-jahrigen Patienten. Postthrom-
botisches Syndrom mit vendser
Claudicatio. Nach erfolgreicher Re-
kanalisation und Implantation von
zwei Beyond-Venenstents vollstan-
dig wiedereroffnete Beckenvenen-
strombahn.

2. Die Lénge der postthrombotischen Lasionen ist zumeist
sehr ausgedehnt, sodass langere Stents bendtigt werden.
Die Verwendung mehrerer iiberlappender Stents 16st die-
ses Problem nicht suffizient, weil dadurch die notwendige
Flexibilitat reduziert wird.

3. Die postthrombotischen Venen sind oft langstreckig ver-
narbt, dariiber hinaus kann zusitzlich eine externe Kom-
pression vorliegen, wie z. B. beim May-Thurner-Syndrom.
Daher werden Stents mit einer hohen Radialkraft benétigt.

4. Bei der vendsen Rekanalisation sind Stents mit hoher Fle-
xibilitdt erforderlich, die sich dem anatomischen Verlauf
der Venen auch bei Bewegung anpassen - und nicht um-
gekehrt. Insbesondere im Bereich der Iliakalbifurkation,
am Ubergang der Vena iliaca externa zur Vena iliaca com-
munis, ist im Sitzen die hochste Angulation (bis 90 °) zu
verzeichnen.

Zusammenfassend weisen speziell fiir das vendse System zuge-
lassene Stents eine hohe Flexibilitdt und eine starke Radialkraft
auf [29] (Abb. 1).

Antikoagulation

Postinterventionell wird die perinterventionell begonnene
therapeutische Antikoagulation in Abhangigkeit der zugrunde
liegenden Pathologie fortgefiihrt. Bei nicht thrombotisch be-
dingten Iliakalvenenstenosen (May-Thurner-Syndrom) reicht
in der Regel eine Antikoagulation fiir 3 Monate. Langstreckige
Rekanalisationen im Rahmen eines postthrombotischen Syn-
droms sollten mindestens 12 Monate antikoaguliert werden,
ggt. im Anschluss mit einer reduzierten Erhaltungsdosis.

Bei Antikoagulation mit Vitamin-K-Antagonisten wird ein
INR-Wert von 2,5-3,5 angestrebt. Bei Unterschreiten des unte-
ren Grenzwertes wird die zusitzliche Gabe von niedermole-
kularem Heparin in therapeutischer Dosis empfohlen. Zuneh-
mend kommen die neuen oralen Antikoagulantien (NOAK)
zum Einsatz, hierfiir liegen aber noch keine ausreichenden
Erfahrungen vor [30].
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Cardiovascular event risk factors among patients with
arterial hypertension and extrasystole

N. Didyk’, O. Lysunets? K. Postovitenko?, I. Kurylenko?*, V. Valentiev®

Abstract: The prevalence of hypertension and as-
sociated cardiac arrhythmias, including extrasysto-
les, leads to a more detailed study and analysis of
the impact of known risk factors for cardiovascular
events on this pathology to develop further preven-
tive measures for complications and mortality. A
total of 120 patients with stage 2 hypertension and
extrasystole and 30 patients with stage 2 hyperten-
sion without signs of extrasystole were examined.
54 patients diagnosed with stage 2 hypertension
and supraventricular extrasystole formed the first,
40 the second, and 26 the third clinical study group.
The results of the study showed the predominance of
stage 2 hypertension of the II-Ill grade and extra-
systole among female patients. It was revealed that
the influence of the risk factor for the development
of cardiovascular events, the age factor, in patients
of the third clinical group is 92.3% and the total risk
indicator is significantly higher. High pulse pressure
as a risk factor was registered in 13 patients (43.3%)
of the control group and in 22 patients (40.7%) of
the first clinical study group, which suggests differ-
ent mechanisms of arrhythmogenesis of supraven-
tricular and ventricular extrasystoles in patients with
stage 2 hypertension, as the results of 21 patients
(52.5%) of the second and 19 patients (73.1%) of
the third clinical study group had no statistical sig-
nificance. The age factor and the factor of registering
ahigh level of pulse blood pressure should be consid-
ered as a component of the pathogenesis of topical
variants of extrasystole in combination with stage

2 hypertension, considering their influence when
developing prophylactic recommendations for the
prevention of stage 2 hypertension and extrasystole
in people of different ages.

Key words: arrhythmia, pulse blood pressure, gen-
der factor, mortality of the population, prevention.

Kurzfassung: Risikofaktoren fiir kardiovasku-
lare Ereignisse bei Patienten mit arterieller
Hypertonie und Extrasystolen. Die Pravalenz von
Bluthochdruck und damit verbundenen Herzrhyth-
musstorungen, einschlieBlich Extrasystolen, fiihrt zu
einer detaillierteren Untersuchung und Analyse der
Auswirkungen bekannter Risikofaktoren fiir kardio-
vaskuldre Ereignisse auf diese Pathologie, um weite-
re Praventionsmafnahmen fiir Komplikationen und
Mortalitdt zu entwickeln.

Insgesamt wurden 120 Patienten mit Hypertonie
im Stadium 2 und Extrasystolen und 30 Patienten mit
Hypertonie im Stadium 2 ohne Zeichen einer Extra-
systole untersucht. 54 Patienten mit diagnostizierter
Hypertonie im Stadium 2 und supraventrikuldrer
Extrasystole bildeten die erste, 40 (mit ventrikuldrer
Extrasystole) die zweite und 26 (mit supraventriku-
léren und ventrikularen Extrasystolen) die dritte kli-
nische Studiengruppe. Alle Patienten wurden einer
allgemeinen klinischen, elektrokardiographischen
und echokardiographischen Untersuchung, einem
24h-EKG und einer téglichen Uberwachung des Blut-
drucks unterzogen.

Die Ergebnisse der Studie zeigten das Vorherr-
schen von Bluthochdruck Grad Il-Ill und Extrasysto-
len im Stadium 2 bei weiblichen Patienten. Es zeigte
sich, dass der Einfluss des Risikofaktors fiir die Entste-
hung kardiovaskularer Ereignisse, des Altersfaktors,
bei Patienten der dritten klinischen Gruppe 92,3 %
betragt und der Gesamtrisikoindikator signifikant
hoher ist (durchschnittlicher Score 4,1 vs. 5,0). Hoher
Pulsdruck als Risikofaktor wurde bei 13 Patienten
(43,3 %) der Kontrollgruppe und bei 22 Patienten
(40,7 %) der ersten klinischen Studiengruppe re-
gistriert, was auf unterschiedliche Mechanismen
der Arrhythmogenese von supraventrikuldren und
ventrikuldren Extrasystolen bei Patienten mit Hyper-
tonie-Stadium 2 hindeutet, da die Ergebnisse von
21 Patienten (52,5 %) der zweiten und 19 Patienten
(73,1 %) der dritten klinischen Studiengruppe keine
statistische Signifikanz hatten.

Der Altersfaktor und der Faktor der Registrierung
eines hohen Puls-Blutdrucks sollten als eine Kom-
ponente der Pathogenese von topischen Varianten
der Extrasystole in Kombination mit Hypertonie im
Stadium 2 beriicksichtigt werden, um ihren Einfluss
bei der Entwicklung von prophylaktischen Empfeh-
lungen zur Pravention von Hypertonie im Stadium
2 und Extrasystole bei Menschen unterschiedlichen
Alters zu beriicksichtigen. Z GefaBmed 2022; 19
(4):11-20.

Schliisselworter: Arrhythmie, Puls-Blutdruck, Ge-
schlecht, Sterblichkeit der Bevdlkerung, Pravention

Introduction

Today, the prevention of complications of hypertension and
cardiac arrhythmias, particularly extrasystoles, continues to be
a topical and understudied issue both academically and clini-
cally. After all, arterial hypertension and cardiac rhythm dis-
turbances continue to occupy leading positions in the structure
of overall mortality and disability of the population of Europe
and America. Hypertension is a clinical and social problem.
The association between the level of systolic blood pressure and
its complications, in particular, ischemic stroke in hyperten-
sive patients, has been demonstrated in the elderly [1]. Thus,
regarding the detection of arterial hypertension as a predictor
of disability in the population, the age-standardised indicator
of disability-adjusted life years (DALYs) as of 2017 was high
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blood pressure in four global geographical regions: Central
Europe, Eastern Europe, and Central Asia; North Africa and
the Middle East; South Asia; South-East Asia, East Asia, and
Oceania [2].

As of 2019, hypertension and cardiac rhythm disorders are
leading causes of death in both Ukraine and the world. Ac-
cording to the results of ,Global Burden of Disease (GBD)
which determines the severity of health problems among
the population in 195 countries, including Ukraine, which is
comparative and covers 286 causes of death, 369 diseases and
injuries and 87 risk factors in 204 countries and territories,
since 1990 (the study is a systematic scientific effort to quantify
health loss from diseases, injuries and risks by age, gender in
time dynamics and is coordinated by the Institute for Health
Metrics and Evaluation (IHME), the global rise in cardiovas-
cular disease cases from 271 million in 1990 to 523 million
in 2019 with a corresponding increase in deaths from 12.1
million in 1990 to 18.6 million in 2019 is determined (Roth
et al,, 2020). In the global community, particularly in India,
arterial hypertension is more commonly diagnosed in males
over 30 years of age who are overweight and have a high mate-
rial standard of living [3].
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In Ukraine, the most common causes of mortality are diseases
of the digestive system with 64.3% of cases, neoplasms with
14.1%, digestive diseases with 4.3%, neurological disorders
with 3.1% and self-harm and interpersonal violence with 2.7%.
And the mortality rate of the population of Ukraine, which
was caused by cardiovascular diseases, increased by 8%: from
350,605 deaths in 1990, which was 56.5%, to 449.376 people in
2019, which was 64.3%. From a gender perspective, the specif-
ics of the mortality due to diseases of the cardiovascular sys-
tem in men and women is that for both the first leading three
positions are occupied by mortality associated with coronary
heart disease, cerebrovascular pathology, and cardiomyopathy
with myocarditis, while the fourth leading cause of mortality
in men is a peripheral vascular disease and in women - cardiac
rhythm disorders, in particular atrial fibrillation, which ranks
sixth among male mortality.

In turn, the pattern of mortality due to hypertension ranks
eighth among men and seventh among women, ranking ahead
of peripheral vascular disease and other cardiovascular diseases
[4]. Statistical indicators of detection of arterial hypertension
as a factor of cardiovascular mortality in Ukraine correlate with
world indicators [5]. Given the challenges of today, published
data on the prevalence of hypertension among patients with
COVID-19 show the presence of hypertension in 22%. And
chronic diseases of the cardiovascular system were recognised
as the dominant risk factors influencing the choice of thera-
peutic treatment tactics [6]. The increased mortality risk with
existing cardiovascular co-morbidities, such as hypertension,
obesity, and age, is actively discussed in the world community.
Gender occupies a key position in the impact of risk factors on
the body, explaining the differentiated approach in the diagno-
sis of risk of mortality due to cardiovascular events in patients
with SARS-CoV-2 [7].

The proportion of cardiovascular disease has continued to rise
for a decade in countries with alow gross domestic product, but
in some regions, where it has been declining in high-income
countries, we have seen the age-standardised rate of cardio-
vascular disease begin to rise as well. Today, there is an urgent
need to develop and implement existing effective strategies for
detecting and preventing cardiovascular diseases, followed by
a reduction of at least 30% in premature mortality from non-
communicable diseases in the world [8]. The issues of lifestyle
modification, the management of patients with arterial hyper-
tension, has been presented by a number of scientists in the
world community [9-11]. Based on the above, timely diagnosis
and preventive measures aimed at reducing risk factors among
the population that lead to premature mortality of the latter are
key in prolonging the life expectancy indicator and predictors
of improving the quality of life of the population.

The impact on reducing cardiovascular disease in Ukraine can
be achieved by addressing the major risk factors in the popula-
tion that lead to premature death. The main risk factors for
developing complications of cardiovascular pathology include
arterial hypertension, unbalanced diet, hypercholesterolemia,
overweight, hyperglycaemia, smoking, low physical activity,
factors of air pollution, renal dysfunction, and alcohol con-
sumption [12-14]. Hyperglycaemia with subsequent develop-
ment of diabetes mellitus is a significant risk factor for cardio-
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vascular complications and a factor in determining the quality
of life of the population [15]. And today, the results of world
studies demonstrate common pathogenetic factors and trends
in the development of hyperglycaemia, metabolic syndrome,
obesity, diabetes mellitus, arterial hypertension, and complica-
tions of these pathological processes [16]. To date, a number of
studies, including on animals, have been aimed at developing
preventive measures related to overweight [17]. Studies with
intermittent animal fasting have shown improvements in car-
diometabolic factors, including improved glucose metabolism,
reduced inflammation, and lower blood pressure. However,
there is still a lack of prospective human trials to confirm the
results of animal studies and observational data.

Our study remains relevant to the questions it raises about the
influence and role of age factor in the development of cardio-
vascular risk in patients with hypertension and extrasystoles.
There are studies assessing age differences in risk factors for
heart failure in the general population that show a clear con-
nection in the occurrence and progression of heart failure with
preserved ejection fraction in young people compared to the
elderly. Concomitant arterial hypertension, a history of hyper-
glycaemia with smoking and a history of myocardial infarction
- increased the risk of heart failure in young people, compared
with participants in the older age category. Arterial hyperten-
sion was associated with a threefold increased risk of future
heart failure [18].

Considering the epidemiological factor, the role of risk factors
for the development of cardiovascular events, our study, which
is aimed at determining the diagnostic role, identification and
presence of risk factors for the development of cardiovascular
complications among people with hypertension and extrasys-
tole, is relevant and appropriate not only from an academic, but
also from a practical point of view, and will make it possible to
determine a set of measures aimed at improving the quality of
life of the population of Ukraine.

The purpose of the study was to investigate the risk factors for
cardiovascular events among patients with stage 2 hyperten-
sion and symptomatic extrasystole.

Materials and Methods

To achieve the goal of an investigation an open-label trial was
carried out on the basis of the Department of Internal Medi-
cine No. 3 of the Vinnytsia National Pirogov Memorial Medi-
cal University within the research work of the department of
“Structural-functional, autonomic, membrane processes in
coronary heart disease, hypertension, arrhythmias and other
diseases heart and methods of improving the effectiveness and
safety of pharmacological correctors” No. of state registration
0198U005613, code 01/11. The study was conducted in accord-
ance with the principles of the Helsinki Declaration. The study
protocol was adopted by the Local Ethics Committee of the
institution. The patient’s informed consent was obtained for
the study. The authors declare no conflict of interest.

Thus, 150 people with arterial hypertension were examined.
The specifics of the study were that patients were selected as
they were admitted for inpatient treatment and examination in
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the Polyclinic Department of the Cardiology Day Hospital No.
3 of Vinnytsia City Clinical Hospital No. 1. All patients, in ad-
dition to collecting anamnestic data, underwent the following
laboratory and instrumental examinations with a determina-
tion of: general blood analysis, general urine analysis, blood
glucose, lipid profile, in particular the determination of total
cholesterol, high-density lipoprotein cholesterol, triglycerides,
atherogenicity index electrocardiography in 12 standard leads,
Holter electrocardiography and daily BP monitoring, sono-
graphy with a determination of structural features of carotid
arteries, echocardiography in M-, B- and D-modes, evaluation
of the vasomotor function of the brachial artery. For a more
detailed characterisation of the patients’ clinical condition, a
Visual Analogue Well-being Rating Scale and Physical Activ-
ity Rating Scale were used, which reflected the patients’ self-
assessment of their subjective status.

Patients independently assessed their level of well-being and
the level of their normal physical activity in the form of a
mark per 100 mm segment (visual analogue scale). The length
of the marked segment was measured in mm (the maximum
value that the patient could mark was 100 mm, the minimum
- 0 mm). Contraindications for the inclusion of patients in
the study were the lack of informed consent of the patient to
participate in the clinical trial, the presence of hypertension
in stages 1 and 3, heart failure in stages 2A-3 according to the
classification of N.D. Strazhesko and V.H. Vasilenko and stages
III-1V according to the classification of the New York Heart
Association (NYHA) of 1995, the diagnosis of left ventricular
systolic dysfunction (ejection fraction less than 45%), tachy-
cardia, asymptomatic extrasystole and an extrasystole that,
according to the current recommendations of the European
Society of Cardiology (ESC), does not require continuous an-
tiarrhythmic drug therapy [19], the presence of persistent and
permanent forms of atrial fibrillation, premature excitation
syndrome and ventricular preexections, the presence of signifi-
cant somatic pathology, in particular, neoplasms, tuberculosis,
metabolic disorders, infectious and psychiatric diseases. The
main clinical and control groups of the study of patients were
formed in accordance with the study design (Tab. 1).

Statistical processing of the obtained data was performed using
Statistica 10.0 software packages (StatSoft, Inc., USA, 2011).
Quantitative values are represented by the mean and its stand-
ard deviation (x = SD) and in the form of the median and inter-
quartile range (25 and 75 percentiles) are given in the text and
tables. Relative values are represented as percentages (%). To
determine the probability of the difference between the sam-
ples were used criteria x> Pearson, Wilcoxon, Mann-Whitney
U-test with statistical significance p < 0.05.

Thus, the control group was represented by 30 patients with
stage 2 hypertension without diagnosed signs of frequent ex-
trasystole, which would require constant antiarrhythmic medi-
cation correction. The age of patients in the control group was
between 40 and 74 years, with an average of 55.0 + 1.7 years
(median - 56, interquartile range 48 and 1.7 years). Gender
characteristics of patients in the control group were charac-
terized by the presence of 13 men, which was 43.3%, and 17
women, who made up 56.7% of patients in the control group
of the study. The ratio of women to men was 1.3:1.

Table 1. Gender and age characteristics of patients with stage
2 hypertension and stage 2 hypertension and extrasystole.

Parameters Control group (n =30) Study group (n = 120)
Gender

Men, n 13 42

Women, n 17 78

Age, years 55+1.7 598+ 1.0

120 patients with stage 2 hypertension and frequent extrasysto-
les (more than 30 extrasystoles per study hour), which require
continuous antiarrhythmic drug treatment, formed three clini-
cal trial groups. The main criterion for dividing patients into
study groups was the presence of a topical variant of extra-
systole: supraventricular, ventricular, or combined (supraven-
tricular and ventricular). The age of patients was in the range
of 27-81 years, the average was 59+1.0 years (median - 61,
interquartile range - 56 and 67). The gender characteristics of
patients in the three clinical study groups were characterized
by the presence of 78 females (65.0%) and 42 males (35.0%).
The ratio of women to men was 1.9:1.

According to topical extrasystole variants, all 120 patients were
divided into three clinical groups. Thus, the first clinical group
consisted of 54 patients (45.0%) with diagnosed stage 2 hy-
pertension and supraventricular extrasystole. Gender compo-
sition of the group: 32 women (59.3%), 22 men (40.7%). The
ratio of women to men was 1.5:1. The second clinical group of
the study consisted of 40 people with diagnosed stage 2 hyper-
tension and ventricular extrasystole. Among the patients in the
second clinical group of the study, there were 27 female patients
(76.5%) and 13 male patients (32.5%). The third clinical group
of the study was formed by patients with stage 2 hypertension
and combined (supraventricular and gastric) extrasystole con-
sisting of 26 people. Among them were 19 women (73%) and 7
men (27.0%). The ratio of women to men reached 2.7:1.

Considering the specifics of patient selection (study groups
were formed according to patients’ admission to inpatient ex-
amination and treatment in the cardiology department), the
age distribution data (Fig. 1) show certain statistical differences
in the formed study groups.

The above study design demonstrated the absence of gender
and age randomization between different patient groups.
Namely, female patients predominated in all groups, with a
more significant female predominance in the group of patients
with stage 2 hypertension combined and ventricular extra-
systole (second clinical trial group) and stage 2 hypertension
with combined (supraventricular and ventricular) extrasystole
third clinical group). In turn, young and middle-aged patients
formed the control group and the first clinical group of the
study.

Results

The obtained data of visual analogue scales showed that the
self-assessment of well-being on the visual analogue scale was
in the range of 55.7-49.8, and the level of physical activity was
51.0-54.6 mm, respectively (Fig. 2). A small range of average
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Figure 1. Age distribution in the control and clinical groups.

Note: The reliability of the percentage difference between groups is calculated using the ¥ criterion; * indicates reliability with the second and third clinical

groups, * with the third clinical group (p < 0.05).

values in the clinical groups of the study showed a comparable
subjective state and physical activity in different groups of pa-
tients. Significant differences were diagnosed only in the mean
well-being score in the control group compared to the third
clinical group (55.7 £ 1.5 vs 49.8 £ 2.3, p < 0.05).

Dividing patients into clinical groups (patients with stage 2
hypertension and extrasystole) — the first clinical group of the
main clinical array study and the control group - patients with
hypertension without signs of extrasystole, the following re-
sults were obtained (Tab. 2). The control group had a history
of hypertension duration of 9.9 + 1.0 years, with an average of
10.5 (interquartile range of 4.0-15.0). The duration of hyper-
tension under 5 years was documented in 11 patients, account-
ing for 36.7% of patients in the control group. Four people had
a history of hypertension of 5-10 years, representing 13.3% of
control group patients, and 15 people had a history of hyper-
tension of more than 10 years, representing 50.0% of control
group patients.
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In the control group, 3 patients were diagnosed with stage 1 hy-
pertension. It was observed in 10.0% of patients in the clinical
group. Stage 2 hypertension was registered in 12 people — about
40.0% of patients in the control group. And stage 3 hyperten-
sion was recorded in 15 patients (50.0%) in the control group.
The following results in the control group patients were ob-
tained by examining the distribution of major cardiovascular
event risk factors. So, the 1%, age factor: age of male patients
> 55 years and female patients > 65 years (according to ESC
data). There were no old senior patients (> 75 years old) in the
control group. 6 people (20.0%) were middle-aged (aged 30 to
44 years). Older adults (aged 45 to 59 years) numbered 15 pa-
tients (50.0%) in the control group and 9 patients (30.0%) were
seniors (aged 60 to 74 years). Thus, the diagnosis and impact of
the age factor were recorded in 22 patients of the control group,
which was 73.3% of the cases.

The 2" factor is the level of pulse blood pressure (more than
60 mmHg), diagnosed in 13 patients with stage 2 hypertension,
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Figure 2. Assessment of well-being and physical activity on a visual analogue scale in the control and clinical groups.
Note: The reliability of the difference in average values between groups is calculated according to the Wilcoxon signed-rank test; * indicates reliability with

the third clinical group (p < 0.05).

Table 2. Duration of hypertensive history in patients of different clinical study groups.

Duration of hypertension history Control group

First clinical group

Second clinical group Third clinical group

(n=30) (n=54) (n=40) (n=26)
Duration of hypertension (years) 9.9+£1.0 9.9+0.8 11.6£0.8 10.2+0.9
Duration of hypertension under 5 years 11 (36.7%)"," 17 (31.5%)™ 6 (15.0%)" 0(0)
Duration of hypertension 5-10 years 4(13.3%)" 16 (29.6%)™ 12 (30.0%)™ 16 (61.5%)
Duration of hypertension > 10 years 15 (50.0%) 21 (38.9%) 22 (55.0%) 10 (38.5%)

Note: Absolute values are presented as mean value x and its standard deviation SD the reliability of the percentage difference between groups is cal-
culated using the ¥ criterion; " indicates reliability with the second, ~ reliability with the third clinical group, p < 0.05

Table 3. Distribution of patients according to the determination of the total risk of cardiovascular events and the controllability of
the course of hypertension in the control and clinical groups of the study.

The total risk of cardiovascular compli-  Control group

First clinical group

Second clinical group Third clinical group

cations (n=30) (n=54) (n=40) (n=26)
High cardiovascular risk 15 (50.0%)";"™ 22 (40.7%) 10 (25.0%) 6 (23.1%)
Very high cardiovascular risk 15 (50.0%)";™ 32 (59.3%) 30 (75.0%) 20 (76.9%)
Uncontrolled hypertension 19 (63.3%) 31 (57.4%) 24 (60.0%) 19 (73.1%)

Note: The reliability of the percentage difference between groups is calculated using the ¥ criterion, " indicates reliability with the second, * with the

third clinical group, p < 0.05.

which is 43.3% of the control group. Third, the factor of limited
bad habits, including smoking - was diagnosed in 12 patients
of the control group and accounted for 40.0% of patients in the
control group. Fourth, a factor of lipid metabolism disorder,
namely dyslipidaemia (total cholesterol > 5 mmol/L or low-
density lipoprotein cholesterol > 3 mmol/L, or triglycerides
>1.7 mmol/L) was reported in 27 individuals in the control
group, representing 90.0% of the group. The 5 is the factor
of fasting hyperglycaemia, in particular, fasting heart glucose
of 5.6-6.9 mmol/L, was present in 4 patients, which made up
13.3% of the control group. Sixth, the factor of abdominal
obesity, namely: waist circumference > 102 cm in men and
> 88 cm in women was registered in 27 patients, which was
90.9%.

The 7, a factor of family history of cardiovascular disease, was
recorded in 17 people in the control group, which was 56.7%
of patients. The total indicator of risk factors in patients of the

control group was 4.1 0.2, median 4 (interquartile range 3;
5). The total risk of cardiovascular complications in patients of
the clinical group was recorded as a “high” cardiovascular risk
in 15 people, which was 50.0% of the examined patients in the
control group and a “very high” cardiovascular risk, which was
recorded in 15 patients (50.0%) in the control group (Tab. 3).
Such a characteristic of the course of nosology hypertension as
controllability of blood pressure levels and uncontrolled course
of hypertension was diagnosed in 19 patients, who made up
63.3% of the control group.

Considering the results of the study among patients of the first
clinical group (patients with stage 2 hypertension and verified
supraventricular extrasystole, which, according to modern re-
commendations of the European Society of Cardiology, requires
constant drug antiarrhythmic therapy), the following factors
were obtained. The first factor is the duration of hypertension
inyears. It was 9.9 + 0.8 years, the median was 9.0 (interquartile
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range 4.0 and 16.0). In this clinical group, 17 people, who made
up 31.5% of patients with stage 2 hypertension and supraven-
tricular extrasystole, had hypertension for under 5 years. In 16
patients (29.6%) of this clinical group, stage 2 hypertension was
registered for 5-10 years. And the duration of stage 2 hyper-
tension for more than 10 years was diagnosed in 21 patients,
which accounted for 38.9% of people in this clinical group of
the study.

Analyzing the results of determining the grade of arterial hy-
pertension in patients with stage 2 hypertension and supraven-
tricular extrasystole, 2 people were diagnosed with the first
grade of arterial hypertension, which accounted for 3.7% of
patients in the first clinical group of the study. Stage 2 hyper-
tension of the second grade was registered in 24 people, which
accounted for 44.4% of patients in this clinical group. And in
51.9% of cases, namely, in 28 patients with stage 2 hypertension
and supraventricular extrasystole, hypertension of third grade
was registered. Regarding the controllability of the nosology of
stage 2 hypertension in the patients of the first clinical group of
the study, the course of hypertension was classified as uncon-
trolled in 31 patients, which was 57.4% of cases.

Considering the diagnosis of the main risk factors for the
development of cardiovascular pathology in this first clinical
group of the study, the first, age-related factor was registered
in 55.6% of cases of the first clinical group and was detected in
30 patients. The age-related characteristics of patients in the
1* clinical group are as follows. Young adult patients (up to 30
years old) in the number of 2 people accounted for 3.7% of the
first clinical group of the study. 4 middle-aged adults (30-44
years old) accounted for 7.4% of cases, older adults accounted
(45-59 years old) accounted for 25 patients (46.3%). In this
clinical group, there were 21 seniors (60-74 years old), which
accounted for 38.9% of cases, and 2 old seniors (over 75 years
old), which accounted for 3.7% of cases.

The 2" factor, pulse blood pressure > 60 mmHg, was diagnosed
in 22 people, who accounted for 40.7% of patients in this clinical
study group. The 3™ factor, smoking, was detected in 44.4% of
patients with stage 2 hypertension and supraventricular extra-
systole and was diagnosed in 24 people. The 4™ factor, the level of
dyslipidaemia: the level of total cholesterol > 5 mmol/L or cho-
lesterol of low-density lipoproteins greater than 3 mmol/L, or
triglycerides >1.7 mmol/L was manifested in 49 patients, which
made up 90.7% of people in this 1* clinical study group. The
5% factor was fasting hyperglycaemia: fasting glucose of 5.6-6.9
mmol/L was recorded in 17 patients, representing 31.5% of
cases in clinical group 1. Sixth, the factor of abdominal obesity,
namely: waist circumference > 102 cm in men and > 88 cm in
women, was recorded in 43 patients in the 1* clinical group of
the study, which was 79.6%. The 7%, a factor of family history of
cardiovascular disease, was registered in 29 people, which ac-
counted for 53.7% of cases in this clinical study group. Calculat-
ing the total indicator of risk factors in patients of the 1% clinical
study group, their score was 4.3 + 0.2 (median 4, interquartile
range 3; 5). The total risk of developing cardiovascular compli-
cations was recorded as “high” in 22 people, which accounted
for 40.7% of cases. But the cumulative risk of cardiovascular
events as “very high” was diagnosed in 32 people, representing
59.3% of cases in the 1*clinical study group.
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The findings of the study of the second clinical group, which
consisted of patients with stage 2 hypertension and ventricular
extrasystole, which according to the current recommendations
of the European Society of Cardiology requires continuous an-
tiarrhythmic drug treatment, are summarized below. Thus, the
duration of stage 2 hypertension in patients in the second clini-
cal group of the study was in the range of 11.6 + 0.8 years and
the median was 14.0 (interquartile range 8.0 and 16.0). The du-
ration of stage 2 hypertension for under 5 years was recorded
in 6 people, which accounted for 15% of cases. The duration of
stage 2 hypertension with a period of 5-10 years was recorded
in 12 people, which accounted for 30.0% of cases in this clinical
group, and in 22 people, which was 55.0% of cases, the duration
of hypertension was more than 10 years.

As for the grade of arterial hypertension in patients with stage
2 hypertension and ventricular extrasystole, in 5.0% of cases,
that is, in 2 patients, the first grade of hypertension was also
registered. In 14 people, which accounted for 35.0% of cases,
hypertension of the second grade was diagnosed. And 60.0%,
that is, 24 people, were diagnosed with arterial hypertension
of the third grade.

Characterizing the risk factors for cardiovascular events, the
age factor (age > 55 years in men and > 65 years in women)
was present in 75.0% of patients with stage 2 hypertension
and ventricular extrasystole and was recorded in 30 patients
and had the following characteristics. There were no young
adult patients in this clinical group. One person of middle age
(30-44 years) and one of old senior age (over 75 years) each
accounted for 2.5% of cases, and 12 older adults (45-59 years),
accounting for 30, 0% of cases and 26 (65.0%) seniors (60-74
years) were registered.

The factor of recording the level of pulse blood pressure
> 60 mm Hg manifested in 21 patients of this clinical study
group, that is, 52.5% of cases. Smoking occurred as a factor
in cardiovascular events in 45% of cases (reported in 18 pa-
tients). As for dyslipidaemia (total cholesterol > 5 mmol/L or
low-density lipoprotein cholesterol > 3 mmol/L, or triglycer-
ides > 1.7 mmol/L), it was diagnosed in 33 patients, which is
82.5% of cases in this clinical group. Hyperglycaemia, fasting
glucose 5.6-6.9 mmol/L, was diagnosed in 7 people, which
is 17.5% of all cases. The factor of abdominal obesity (waist
circumference >102 cm in men and >88 cm in women), was
detected in 87.5%, i.e., it was present in 35 people with stage 2
hypertension and ventricular extrasystole.

21 patients (52.5%) had a family history of cardiovascular dis-
ease. The cumulative risk factor score for patients in this clini-
cal group was within 4.5 + 0.2; median 4 (interquartile range
4; 6). The cumulative risk of cardiovascular complications was
recorded as “high” in 10 people, which is 25.0%, and as “very
high” in 30 people (75.0%). At the same time, the indicator of
controllability of hypertension as an “uncontrolled” course of
arterial hypertension was diagnosed in 60%, which is 24 pa-
tients in this clinical study group.

Indicators of the results of the study in the third clinical group of
patients with stage 2 hypertension and mixed (supraventricular
and ventricular) extrasystole, which, according to the existing
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Table 4. Identification of statistically significant risk factors for cardiovascular events.

Main risk factors (ESC) Control group

First clinical group

Second clinical group Third clinical group

(n=30) (n=54) (n=40) (n=26)
Age (> 55 years for men; > 65 years for 22 (73.3%) 30 (55.6%)" 30 (75.0%) 24 (92.3%)
women)
Pulse blood pressure > 60 mmHg 13 (43.3%)" 22 (40.7%)" 21 (52.5%) 19 (73.1%)

Note: The reliability of the percentage difference between groups is calculated using the ¥’ criterion, * with the third clinical group, p < 0.05.

recommendations of the European Society of Cardiology, re-
quires constant drug antiarrhythmic treatment, are as follows.
Thus, in this group of patients, hypertension persisted for 10.2 +
0.9 years, the median - 9.0 (interquartile range 7.0 and 16.0). In
the third clinical group, the duration of hypertension for more
than 5 years was absent. At the same time, hypertension had
been registered in 16 people for 5-10 years, or 61.5% of cases.
10 patients, who accounted for 38.5% of cases, were diagnosed
with hypertension for a period of more than 10 years.

Regarding the severity of arterial hypertension in patients with
hypertension in this clinical trial group, grade I hypertension
was not diagnosed. Grade 2 hypertension was registered in 10
patients, which accounted for 38.5% of cases, and grade 3 arte-
rial hypertension was registered in 16 patients, which account-
ed for 61.5% of cases. The obtained factors for the develop-
ment of cardiovascular events (ESC), the age factor (age > 55
years in men and > 65 years in women) was recorded in 24
patients, which accounted for 92.3% of cases in the third clini-
cal group of the study and had the following characteristics.
In the third clinical group of the study, there were no patients
of young adult (up to 30 years) and middle (30-44 years) age.
The seniors (60-74 years) comprised the main age group of 20
patients, accounting for 76.9% of cases, followed by 4 patients
(15.4%) of older adult age (45-59 years) and 2 patients (7.7%)
of older senior age (>75 years).

A risk factor such as pulse BP > 60 mmHg was evident in
19 people with stage 2 hypertension with mixed (supraven-
tricular and ventricular) extrasystoles, representing 73.1% of
cases. Smoking was registered in 10 people. They accounted
for 38.5% of patients in the third clinical group of the study.
Cardiovascular events such as lipid profile abnormalities (total
cholesterol > 5 mmol/L or low-density lipoprotein cholesterol
>3 mmol/L, or triglycerides > 1.7 mmol/L) were recorded in 21
patients, 80.8% of cases of the third clinical group of the study.
A fasting glycaemic index of 5.6-6.9 mmol/L was recorded in 7
people with stage 2 hypertension and mixed (supraventricular
and ventricular) extrasystoles, which was 26.9%. A risk factor
such as abdominal obesity (waist circumference >102 cm in
men and >88 cm in women) was reported in 92.3% of cases
in this clinical group of the study, namely: 24 people. Family
history of cardiovascular disease, as a risk factor for cardiovas-
cular events, was diagnosed in 16 patients in the third clinical
group of the study, which accounted for 61.5% of cases. The
controllability of hypertension treatment was qualified as un-
controlled in 73.1% of cases in the third clinical group. The to-
tal risk of developing cardiovascular complications (ESC) was
recorded as a “high” cardiovascular risk in 6 people, accounting
for 23.1% of cases, and as a “very high” cardiovascular risk was
diagnosed in 76.9% of cases, which accounted for 20 patients.

An intergroup analysis of the manifestation of extrasystole fac-
tors in patients with stage 2 hypertension revealed the influ-
ence of two statistically significant factors - age and the factor
of pulse blood pressure level > 60 mmHg (Tab. 4)

Discussion

The gender and age composition of the control group and the
3 clinical study groups show the predominance of females:
the ratio of females to males in the control group and the 1*
clinical study group and the diagnosis of statistically significant
female predominance among patients in the 2™ (hypertension
and ventricular extrasystoles) and third clinical study groups
(hypertension with combined supraventricular and ventricular
extrasystoles).

There are few data in the literature describing the effect of gen-
der specifically on the development of extrasystoles in patients
with stage 2 hypertension. Although, there are presented gen-
der and age features of morpho-functional changes of the myo-
cardium in stage 2 hypertension [20]. And morpho-functional
changes in the myocardium occupy leading positions in the
pathogenesis of extrasystole development. If the occurrence
of extrasystoles is considered a predictor of heart rhythm dis-
turbances such as atrial fibrillation - a clear link can be seen
between the influence of risk factors according to the article.
Thus, the prevalence of atrial fibrillation in women is lower
than in men. However, in prognostic terms, it is the females
who have atypical symptoms of atrial fibrillation, an increased
risk of stroke and mortality. Gender variability in risk factors,
pathophysiology, treatment strategies, and complications re-
quire further consideration in large-scale population-based
studies or randomized clinical trials [21].

A study that assessed the severity of symptoms, quality of life,
functional status, and emotional status of atrial fibrillation
showed a poorer clinical picture of the disease among women
[22]. Heart rhythm disturbances such as extrasystole were dia-
gnosed in our study. Physical activity scores on the visual ana-
logue scale in the range of 55.7-49.8 and the level of physical
activity 51.0-54.6 mm. The range of mean values in the clini-
cal and study groups showed comparable subjective state and
physical activity. Significant differences were diagnosed only up
to the average score of well-being in the control group compared
to the third clinical group (55.7 £ 1.5 vs. 49.8 + 2.3, p < 0.05).

This makes it possible to assert various pathophysiological
mechanisms of the development of extrasystole and atrial fi-
brillation, which require further study. Ventricular arrhythmi-
as, including extrasystoles, are one of the factors in the devel-
opment of fatal cardiovascular events [23]. The research of the
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world community is aimed at studying and searching for new,
pharmacologically safe, measures to prevent the development
of the latter [24]. Although, the risk factors that lead to the
development of rhythm disorders are identical: gender, body
weight, hypertension, smoking, hyperglycaemia, concomitant
pathology, in particular, the diagnosis of congestive heart fail-
ure. These findings correlate with global research confirming
a higher prevalence of hypertension specifically in females
[25] and the very prevalence of hypertension also in paediatric
populations is worrying [26, 27].

The American Academy of Paediatrics Clinical Practice Guide-
lines (AAP CPG) 2017 for screening and management of high
blood pressure in children and adolescents includes new nor-
mative blood pressure tables for children and adolescents aged
1 to 17 years and new definitions for stage 1 hypertension [28].
In analyzing the gender-specific prevalence of arterial hyper-
tension, the findings from a study on the reduction of blood
pressure in children, based on the addition of seaweed to their
diet, are also noteworthy [29]. These studies showed a differ-
ence in results from a gender perspective: the consumption of
seaweed by girls had no effect on blood pressure levels, while
the consumption of seaweed by boys had a decrease in blood
pressure, which suggests that seaweed consumption is appro-
priate for the prevention of high blood pressure.

Describing in detail such a risk factor for the development of
cardiovascular events as age, which has demonstrated its sig-
nificance in patients with stage 2 hypertension and extrasystole
of various topical variants (in this case), the correlation of the
age factor in studies of the world medical community is ap-
parent. Similarly to the study of gender characteristics of the
spread of extrasystole in hypertension, few studies have been
published that allow definite conclusions to be drawn regard-
ing the influence of age on the development of extrasystoles in
hypertension. From this perspective, the results of the present
research are unique. Patients with hypertension and ventricu-
lar extrasystole and hypertension and mixed (supraventricular
and ventricular) extrasystole had a significantly higher median
age (64 and 65 versus 56 and 57, respectively) in hypertensive
patients with supraventricular extrasystole (p < 0.001). The
same pattern was also determined when dividing patients into
generally accepted age gradations.

Patients with hypertension and supraventricular extrasystole
were more often found to be middle-aged (30-44 years) com-
pared to patients in the second and third clinical groups of the
study (statistical significance was found between patients in
the control and second and third groups, p< 0.017) and older
adult (45-59 years old) patients (statistical significance was
found between patients in the control group and the 1% and 3™
study groups, p < 0.007) and less frequently senior (60-74 years
old) (statistical significance was found between patients in the
control group and the 1%, 2" and 3™ groups, p < 0.017). The
data from this study show that it is precisely in older seniors
(75 years) and seniors (60-74 years) that the presence of an
extrasystole may be considered more dangerous in prognostic
terms. On the other hand, younger patients formed the control
group (patients with stage 2 hypertension) and the first clini-
cal group of the study (patients with stage 2 hypertension and
supraventricular extrasystole).
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Therole of age has also been demonstrated in a study examining
risk factors for atrial fibrillation [30]. According to research-
ers, risk factors for cardiovascular events such as age, smoking,
type 2 diabetes mellitus, arterial hypertension, body mass in-
dex, rhythm disturbances such as atrial fibrillation, myocardial
infarction, left ventricular hypertrophy are studied and closely
associated with the development of heart failure in both sexes
(p <0.001) [31]. From this perspective, the lack of randomisa-
tion by sex in our study had no influence on the formation of
the conclusions and the prospects for further developments.

According to the findings of our study, in patients with hyper-
tension stage I and hypertension stage 2 and extrasystoles, the
duration of hypertension for under 5 years and the period of
5-10 years, which had statistical reliability in our study groups,
and the manifestation of such indicators as patient age (in men
over 55 years and women over 65 years), the diagnosis of pulse
BP over 60 mmHg; determination of the total risk factor score
and diagnosis of cardiovascular risk as high and very high in
our patients.

Arterial hypertension is still a major risk factor for various
cardiovascular diseases. Rhythm disturbances are common in
patients with hypertension. Left ventricular hypertrophy and
diastolic dysfunction, and left atrium enlargement - all of these
have been suggested as major risk factors for supraventricular
and ventricular arrhythmias in hypertensive patients [32]. The
findings on the absence of common pathophysiological mecha-
nisms of vascular dysfunction and pathogenetic arrhythmo-
genesis in patients with stage 2 hypertension and extrasystoles
have prompted further research into the provoking factors for
extrasystoles in these patients [33].

Regarding control of the course of hypertension (stated as un-
controlled in our study), our investigation compares the preva-
lence of hypertension among people of low socioeconomic
status [34]. Unfortunately, our study also showed similar in-
dicators: uncontrolled hypertension was diagnosed in 63.3%
of patients in the control group, 57.4% of people with hyper-
tension and supraventricular extrasystole, 60.0% of patients
with hypertension and ventricular extrasystole, and 73.1% of
patients with hypertension and combined (supraventricular
and ventricular extrasystole). The latter suggests that it is the
control of blood pressure levels that can be a predictor of the
severity of extrasystole development and in the prognostic di-
rection is more unfavorable in terms of the development of
fatal cardiovascular events.

A separate discussion, according to the results of our study, re-
quires such an indicator (risk factor for cardiovascular events)
as the level of blood pressure in patients with hypertension as a
separate nosology and, in this case, combined with extrasystole.
A number of world studies confirm that the level of blood pres-
sure is an independent factor in the development of cardiovas-
cular events. Thus, it was found that high systolic blood pressure
is independently associated with the risk of the first ischemic
stroke in hypertensive patients over 60 years of age and is a fac-
tor that increases the risk of developing the first ischemic stroke
among older senior patients with a history of hypertension [1].
Similar results were demonstrated by this study. The role of high
pulse BP in the development of gastric and combined extra-
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systoles in senior and older senior patients with a history of
stage 2 hypertension has been revealed and confirmed: patients
in the third clinical group had a high pulse BP (> 60 mmHg)
compared to patients in the control group and clinical group 1
(73.1% vs 43.3% and 40.7%, respectively, p < 0.04).

Heart rate variability represents the activity and balance of the
autonomic nervous system and its ability to respond to internal
and external stimuli, which underlies the development of both
hypertension and extrasystole. As an indicator of overall ho-
meostasis in the body, heart rate variability is associated with
lifestyle factors and with morbidity and mortality [35]. Weight
loss, effects of physical activity and dietary intervention can be
monitored by heart rate variability parameters, including its
temporal and frequency components. Parameters of heart rate
varijability can be controlled by performing an electrocardio-
gram (ECG) and indexes showing a decrease in heart rate and
the number of premature ventricular complexes, along with
an increase in the mean-square deviation of the normal and
premature stroke intervals (SDNN) [36], which correlates with
the results of this study.

The link between the occurrence of ectopic supraventricular
and ventricular complexes associated with features of anthro-
pometric data, diet has been revealed in a study, which found
that heart rate variability has an inverse relationship with body
fat mass (MBF) (p = 0.015) [37], which correlates with the re-
sults of our study, revealing increased body fat mass among
90.0% of control group patients, 79.0% of subjects in the first
clinical group, 88% of patients in the second clinical group and
92.0% in the third clinical group.

Based on the above, it can be argued that overweight is an in-
dependent risk factor for hypertension, however, there is no
reason to consider weight gain as a predictor of the develop-
ment of a topical variant of extrasystole. Recent data are also
confirmed by a study that examines the role of lifestyle modifi-
cation, obesity, and age factors as the basis for the development
of arterial hypertension [38]. Weight loss, as a modified risk
factor for developing cardiovascular complications, is achieved
through a comprehensive approach that includes balancing a
person’s diet, physical activity, and lifestyle in general. There is
no doubt about the utility of the Dietary Approaches to Prevent
Hypertension (DASH) recommendations for hypertension
and extrasystole, but there is a suggestion that a diet associated
with intermittent fasting may reduce the risk of cardiovascular
disease with improved weight control, hypertension, dyslipi-
daemia, and diabetes. Intermittent fasting can have its effects
through a variety of modalities, including reducing oxidative
stress, optimizing circadian rhythms and ketogenesis [39, 40].
The results of a study of dyslipidaemia in patients with stage 2
hypertension and extrasystole have been previously presented
in detail [41]. They demonstrated significant impairment of
blood lipid transport function in patients with stage 2 hyper-
tension and extrasystole [42, 43].

Thus, this study demonstrated the place and role of risk factors
for cardiovascular events in patients with stage 2 hypertension
and extrasystole in the context of modern arrhythmology. The
data obtained were crucial for the influence of the age-related
factor and the factor of the pulse arterial pressure level on the

formation of extrasystolic complexes in patients with stage 2
hypertonic disease and extrasystoles.

Conclusions

For further development of practical recommendations on
preventive measures to reduce the development of fatal com-
plications in stage 2 hypertension and extrasystole, the influ-
ence of modified (hyperglycaemia, excess body weight, physi-
cal activity level, blood pressure, family history, lifestyle, diet
and unmodified (age, gender) risk factors for cardiovascular
events will guide our work. And, if in this case, the age factor
cannot be influenced, it is possible to at least predict the prob-
ability of developing ventricular and mixed (supraventricular
and ventricular) extrasystole with stage 2 hypertension in
seniors (60-74 years) and older seniors (> 75 years), which
will be investigated in further analysis of our study data. Be-
ing familiar with the various pathophysiological mechanisms
of different topical variants of extrasystoles in individuals of
different ages provides a preventive strategy in ways to improve
a patient’s quality of life, regardless of the country’s level of so-
cioeconomic development.

The study of the pathophysiological features of extrasystole
development dependent on cardiovascular risk factors, at the
present stage, requires academic and clinical investigation in
people of different racial backgrounds in general, on a differ-
ential approach and, depending on age structure. Finally, the
effects of the COVID-19 virus on the various physiological
homeostasis links in the body cannot be overlooked.

Conclusions and prospects of the study:

1) Theagefactoris key in predicting the development of ven-
tricular and combined (ventricular and supraventricular)
extrasystole in patients with stage 2 hypertension.

2) The factor of recording high pulse blood pressure should
be considered a leading risk factor for cardiovascular
events in patients with stage 2 hypertension and extra-
systole.

3) The pathophysiological mechanisms of extrasystole de-
velopment of various topical variants in patients with ar-
terial hypertension are based on various developmental
mechanisms that require further study.
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Five-Year outcomes of the Danish Cardiovascular Screening (DANCAVAS) Trial
Lindholt JS, et al. N Engl ] Med 2022; 387: 1385-94.

Abstract

Background: Limited data suggest a
benefit of population-based screening
for cardiovascular disease with respect
to the risk of death.

Methods: We performed a population-
based, parallel-group, randomized,
controlled trial involving men 65 to 74
years of age living in 15 Danish muni-
cipalities. The participants were ran-
domly assigned in a 1:2 ratio to under-
go screening (the invited group) or
not to undergo screening (the control
group) for subclinical cardiovascular
disease. Randomization was based

on computer-generated random num-
bers and stratified according to muni-
cipality. Only the control group was
unaware of the trial-group assignments.
Screening included noncontrast elec-
trocardiography-gated computed to-
mography to determine the coronary-
artery calcium score and to detect
aneurysms and atrial fibrillation, ankle-
brachial blood-pressure measurements
to detect peripheral artery disease

and hypertension, and a blood sample
to detect diabetes mellitus and hyper-
cholesterolemia. The primary outcome
was death from any cause.

Results: A total of 46,611 participants
underwent randomization. After exclu-
sion of 85 men who had died or emi-
grated before being invited to undergo
screening, there were 16,736 men in the
invited group and 29,790 men in the
control group; 10,471 of the men in the
invited group underwent screening
(62.6%). In intention-to-treat analyses,
after a median follow-up of 5.6 years,
2106 men (12.6%) in the invited group
and 3915 men (13.1%) in the control
group had died (hazard ratio, 0.95; 95%
confidence interval [CI], 0.90 to 1.00;
P=0.06). The hazard ratio for stroke in
the invited group, as compared with the
control group, was 0.93 (95% ClI, 0.86
to 0.99); for myocardial infarction, 0.91
(95% CI, 0.81 to 1.03); for aortic dis-
section, 0.95 (95% CI, 0.61 to 1.49); and
for aortic rupture, 0.81 (95% CI, 0.49

Polypill strategy in secondary cardiovascular prevention
Castellano JM, et al. N Engl ] Med 2022; 387: 967-77.

Abstract

Background: A polypill that includes
key medications associated with im-
proved outcomes (aspirin, angiotensin-
converting-enzyme [ACE] inhibitor,
and statin) has been proposed as a sim-
ple approach to the secondary preven-
tion of cardiovascular death and com-
plications after myocardial infarction.
Methods: In this phase 3, randomized,
controlled clinical trial, we assigned
patients with myocardial infarction
within the previous 6 months to a
polypill-based strategy or usual care.
The polypill treatment consisted of
aspirin (100 mg), ramipril (2.5, 5, or

10 mg), and atorvastatin (20 or 40 mg).
The primary composite outcome was
cardiovascular death, nonfatal type 1

myocardial infarction, nonfatal is-
chemic stroke, or urgent revasculariza-
tion. The key secondary end point was
a composite of cardiovascular death,
nonfatal type 1 myocardial infarction,
or nonfatal ischemic stroke.

Results: A total of 2499 patients under-
went randomization and were followed
for a median of 36 months. A primary-
outcome event occurred in 118 of 1237
patients (9.5%) in the polypill group
and in 156 of 1229 (12.7%) in the usual-
care group (hazard ratio, 0.76; 95%
confidence interval [CI], 0.60 to 0.96;

p = 0.02). A key secondary-outcome
event occurred in 101 patients (8.2%)
in the polypill group and in 144 (11.7%)
in the usual-care group (hazard ratio,

to 1.35). There were no significant be-
tween-group differences in safety
outcomes.

Conclusions: After more than 5 years,
the invitation to undergo comprehen-
sive cardiovascular screening did not
significantly reduce the incidence of
death from any cause among men 65 to
74 years of age. (Funded by the South-
ern Region of Denmark and others;
DANCAVAS ISRCTN Registry number,
ISRCTN12157806. opens in new tab.)

Praxisrelevanz

Das kardiovaskuldre Screening inklusi-
ve eines Herz-CT mit Bestimmung des
Kalzium-Scores reduzierte in der Inter-
ventions-Gruppe mit Screening zwar
numerisch die Gesamtmortalitat, eine
statistische Signifikanz wurde jedoch
knapp verfehlt. Daher bleibt ein sol-
ches Vorgehen weiterhin umstritten,
auch wenn sich in der Subgruppe der
Studienteilnehmer < 70 Jahren ein sig-
nifikanter Benefit zeigte.

0.70; 95% CI, 0.54 to 0.90; p = 0.005).
The results were consistent across pre-
specified subgroups. Medication ad-
herence as reported by the patients was

Praxisrelevanz

Das Polypill-Konzept bestehend aus
Aspirin, Statin und ACE-Hemmer hat
in dieser Studie nach Myokardinfarkt
einen signifikanten Vorteil gegen-
Uber einer Standardtherapie gezeigt.
Dieses Konzept kénnte in der Zukunft
auch groB3e Vorteile flir Patienten mit
symptomatischer PAVK bieten, da hier
weiterhin das kardiovaskuldre Risiko-
faktorenmanagement haufig unzurei-
chend ist.
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higher in the polypill group than in
the usual-care group. Adverse events
were similar between groups.
Conclusions: Treatment with a polypill
containing aspirin, ramipril, and ator-

vastatin within 6 months after myo-
cardial infarction resulted in a signifi-
cantly lower risk of major adverse
cardiovascular events than usual care.
(Funded by the European Union

Horizon 2020; SECURE ClinicalTrials.
gov number, NCT02596126. opens in
new tab; EudraCT number, 2015-
002868-17. opens in new tab.)

Surgery or endovascular therapy for chronic limb-threatening ischemia
Farber A, et al. N Engl ] Med 2022. doi: 10.1056/NEJMoa2207899. Online ahead of print.

Abstract

Background: Patients with chronic
limb-threatening ischemia (CLTI)
require revascularizationto improve
limb perfusion and thereby limit the
risk of amputation. It is uncertain
whether an initial strategy of endovas-
cular therapy or surgical revasculari-
zation for CLTT is superior for improv-
ing limb outcomes.

Methods: In this international, rando-
mized trial, we enrolled 1830 patients
with CLTT and infrainguinal peripheral
artery disease in two parallel-cohort
trials. Patients who had a single seg-
ment of great saphenous vein that could
be used for surgery were assigned to
cohort 1. Patients who needed an alter-
native bypass conduit were assigned

to cohort 2. The primary outcome was
a composite of a major adverse limb
event — which was defined as amputa-
tion above the ankle or a major limb
reintervention (a new bypass graft or
graft revision, thrombectomy, or
thrombolysis) - or death from any
cause.

Results: In cohort 1, after a median fol-
low-up of 2.7 years, a primary-outcome

Korrespondenzadresse:
Prof. PD Dr. Sabine Steiner

event occurred in 302 of 709 patients
(42.6%) in the surgical group and in
408 of 711 patients (57.4%) in the endo-
vascular group (hazard ratio, 0.68; 95%
confidence interval [CI], 0.59 to 0.79;
p <0.001). In cohort 2, a primary-out-
come event occurred in 83 of 194
patients (42.8%) in the surgical group
and in 95 of 199 patients (47.7%) in
the endovascular group (hazard ratio,
0.79; 95% CI, 0.58 to 1.06; p = 0.12)
after a median follow-up of 1.6 years.
The incidence of adverse events was
similar in the two groups in the two
cohorts.

Praxisrelevanz

Conclusions: Among patients with
CLTI who had an adequate great
saphenous vein for surgical revascu-
larization (cohort 1), the incidence of a
major adverse limb event or death was
significantly lower in the surgical group
than in the endovascular group. Among
the patients who lacked an adequate
saphenous vein conduit (cohort 2), the
outcomes in the two groups were simi-
lar. (Funded by the National Heart,
Lung, and Blood Institute; BEST-CLI
ClinicalTrials.gov number,
NCT02060630.)

Die Ergebnisse dieser seit Langem erwarteten Studie zeigen einen Vorteil der gefaf3-
chirurgischen Revaskularisation gegentiber der endovaskuldaren Behandlung bei Pa-
tienten mit kritischer Extremitatenischamie, wenn gutes Venenmaterial verfligbar ist.
Im Gegensatz zu der Studienpopulation mit einem Durchschnittsalter von 66 Jahren
sind Patienten mit kritischer Extremitatenischamie in der klinischen Routinepraxis
jedoch haufig deutlich alter und weisen ausgepragte Begleiterkrankungen auf, was
einen chirurgischen Ansatz oft erschwert. Auffallend war auch die hohe primare tech-
nische Versagerquote in der endovaskularen Gruppe, die in Expertenzentren norma-
lerweise viel niedriger ist. In Bezug auf die Lebensqualitét gab es keinen Unterschied

zwischen den Gruppen.

Klinik und Poliklinik fiir Angiologie, Universitdtsklinikum Leipzig

D-04103 Leipzig, Liebigstrafie 20

E-Mail: sabine.steiner@medizin.uni-leipzig.de
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ESC 2022:, The earlier the better” -
Das neue LDL-C-Paradigma

Noch friiher das LDL-C und damit das kardiovaskulare (Lebenszeit)- Risiko sen-
ken — dieser Paradigmenwechsel zog sich als roter Faden durch viele Vortrage

beim ESC 2022. Was steckt dahinter?

Mehr erklart dieser Beitrag mit Kongress-Highlights rund um das Lipidmanage-

ment.

ESC 2022: Barcelona spricht
von der frithzeitigen LDL-C-
Reduktion

Beim Jahreskongress der European
Society of Cardiology (ESC) Ende Au-
gust 2022 dominierte ein Thema das
wissenschaftliche Programm rund um
das Lipidmanagement: Eine moglichst
frihe Reduktion des LDL-C-Werts als
entscheidende Intervention, um das
kardiovaskuldre Risiko zu senken. Die
Kongressteilnehmenden in Barcelona
und online diskutierten unterschiedli-
che Facetten des neuen Paradigmas.

Kumulativer LDL-C-Effekt:
Neues Vorhersagemodell
flir das Lebenszeitrisiko

Prof. Brian A. Ference (Cambridge,
Groflbritannien) lieferte mit seinem
Vortrag eine der Rationalen fiir eine
frithzeitige LDL-C-Senkung: LDL-C hat
mit Blick auf Arteriosklerose eine kau-
sale und zugleich kumulative Wirkung.

Das heif3t, eine frithe LDL-C-Reduk-
tion- beispielsweise um 50 % — vermin-
dert die kumulative Plaque-Belastung
und senkt damit das Lebenszeitrisiko
fiir kardiovaskuldre Ereignisse erheblich
(Abb. 1). Im Sinne der Primérpréivention
sei eine frithe moderate statt eine spite
starke LDL-C-Senkung sinnvoller [1].

Eine Arbeitsgruppe um Prof. Ference
hat ein neues Rechenmodell auf Basis
von Kiinstlicher Intelligenz (KI) ent-
wickelt, mit dem sich der Effekt einer
frithzeitigen LDL-C-Senkung auf das
individuelle kardiovaskuldre Lebens-
zeitrisiko auch bei behandlungsnaiven
Personen vorhersagen ldsst. Demnach
ist der Nutzen proportional zur ab-
soluten LDL-C-Reduktion und unab-
hingig vom Wirkmechanismus einer
lipidsenkenden Therapie. Sein Pradik-
tionsmodell konnte Entscheidungen
hinsichtlich des Zeitpunkts, der Dauer
und der Intensitit einer LDL-C-Reduk-
tion im Sinne der Primirpravention

60,0

50,0

40,0

30,0

20,0 ’ e

0,0

Kumulatives Lebenszeitrisiko fur kardiovaskulare Ereignisse (%)

Baseline LDL-C

)

Nach 50 %-iger Reduktion gegentber Baseline erreichte LDL-C-Werte

unterstiitzen [1].

Abbildung 1: Kumulative LDL-C-assoziierte Lebenszeit-Inzidenz kardiovaskularer Ereignisse - vor
und nach einer LDL-C-Reduktion um 50 % [1, 2]. ©Sanofi-Aventis GmbH

Sekundarpravention: Pla-
doyers fiir eine frithzeitige
Kombinationstherapie

Neben Prof. Ference pladierten zwei weite-
re Experten fiir ein frithzeitiges Lipidma-
nagement - in diesem Fall fiir den frithen
Einsatz einer lipidsenkenden Kombina-
tionstherapie zur Sekundarprivention
[3, 4]. Derzeit empfiehlt die aktuelle ESC/
EAS®-Leitlinie noch eine sequenzielle
Therapieeskalation beginnend mit einer
intensivierten Statinmonotherapie [5].

Kombinationstherapie statt
hochdosierte Statine

Prof. John J. P. Kastelein (Amsterdam,
Niederlande) pladierte fiir eine frithe
Kombinationstherapie mit Ezetimib und
Statinen statt einer Hochdosis-Statinmo-
notherapie, wodurch sich die Adhirenz
der Patienten verbessern konnte [3]. Er
verwies dazu auf kiirzlich publizierte Da-
ten von Kim et al,, die zeigen, dass eine
Statin-Ezetimib-Kombination hochdo-
sierten Statinen nicht unterlegen ist [6].

Initiale Kombinationstherapie bei

Hochrisikopatienten

Einen Schritt weiter ging Prof. Kausik

K. Ray (London, Groflbritannien). Er

erklarte zunichst die beiden Zielsetzun-

gen lipidsenkender Therapien [4]:

. Die Anzahl der LDL-C-Rezeptoren

erhohen.

2. Die Verfiigbarkeit vorhandener LDL-
C-Rezeptoren moglichst lange erhal-
ten.

Gemeinsam mit weiteren Experten hat
er daher einen Vorschlag fiir ein inten-
siveres therapeutisches Vorgehen fiir
Hochrisikopatienten erarbeitet. Sie soll-
ten als lipidsenkende Erstlinientherapie
eine Kombination aus hochpotenten
Statinen und Ezetimib erhalten - bei
einem ,extrem hohen“ Risiko empfeh-
len sie initial eine Kombination aus
Hochdosis-Statintherapie, Ezetimib und
PCSK9%-Inhibitoren [4, 7].

SESC/EAS: European Society of Cariology/Euro-
pean Atherosclerosis Society

$SPCSK9: Proproteinkonvertase-Subtilisin/Kexin-
Typ-9
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PENELOPE-Studie: 99 % LDL-C-

Zielerreichung dank Tripletherapie
Die lipidsenkende Therapie bei Hoch-
risikopatienten nach einem (N)STEMI*
mit Typ-2-Diabetes und/oder einer
arteriosklerotischen kardiovaskuldren
Erkrankung stand auch im Mittelpunkt
der Posterprasentation von Dr. A.
Omar Khader (Rotterdam/Breda, Nie-
derlande). Er zeigte anhand der Daten
der PENELOPE*-Studie, wie sie in der
klinischen Praxis von einer 3-fach-Kom-
binationstherapie profitieren konnen.
Dazu wurden 939 Patienten abhén-
gig von ihrer LDL-C-Zielerreichung
in ca. 4-Wochen-Schritten sukzessive
mit einem hochdosierten Statin (Ator-
vastatin > 40 mg oder Rosuvastatin
> 20 mg), dann zusitzlich mit Ezetimib
(10 mg) und schliefilich erganzend mit
dem  PCSK9-Inhibitor  Alirocumab
(Praluent®) [9] - 75 mg oder 150 mg
zweiwbchentlich - behandelt. Die The-
rapiedauer betrug durchschnittlich 57
Tage (+ 38 Tage). Unter der 3-fach-
Kombinationstherapie erreichten 99 %
der Studienteilnehmenden (Tab. 1) den
damals empfohlenen LDL-C-Zielwert
von < 70 mg/dl (< 1,8 mmol/l) [8].

Fazit: Diese Ergebnisse zeigen zum
einen den Nutzen einer leitliniengerech-
ten stufenweisen Therapie fiir Hochrisi-
kopatienten. Zum anderen weisen sie
auf Optimierungsmoglichkeiten hin [8].

Lipidmanagement in der
Praxis: Kasuistik und Lo-
sungsansatze

Um die Herausforderungen der LDL-C-
Senkung in der klinischen Praxis ging
es auch in der Falldiskussion mit Prof.
Dr. J. Wouter Jukema (Leiden, Nieder-
lande) und Prof. Dr. Roxana Mehran
(New York, USA) [10].

Fallbeispiel: Wie hatten Sie ent-

schieden?

Sie zeigten anhand eines Fallbeispiels

mit 3 Szenarien, worauf es bei der Ent-

scheidung fiir eine lipidsenkende Thera-

pie ankommt. Besonders interessant war

das 3. Szenario [10]:

— Die Beispielpatientin, 64 Jahre, erhilt
eine blutdrucksenkende Therapie mit

*(N)STEMI: (Nicht)-ST-Strecken-Elevationsmyo-
kardinfarkt

*Die PENELOPE-Studie ist mit dem EuroPath-
Projekt verbunden.
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Tabelle 1: Anteil der Patienten in der PENELOPE-Studie, die den LDL-C-Zielwert

von < 70 mg/dl (< 1,8 mmol/l) erreichten;
GmbH

Lipidsenkende Therapie (additives Regime)

intensivierte Statintherapie (Atorvastatin
> 40 mg/Tag oder Rosuvastatin = 20 mg/Tag)

Plus Ezetimib (10 mg/Tag)

Plus PCSK9-Inhibitor (Alirocumab, 75 mg oder
150 mg, Q2W)

Sartanen und téglich 10 mg Atorvas-
tatin als lipidsenkende Behandlung.

— Sie wird etwa 1,5 Stunden nach dem
Auftreten eines Hinterwandinfarkts
hospitalisiert und erfolgreich mit
einer perkutanen Koronarinterven-
tion (PCI) der rechten Koronararte-
rie und 2 Stents behandelt.

— Sie hatte bereits vor 12 Monaten ein
ACS erlitten.

— Thr LDL-C-Wert bei der stationi-
ren Aufnahme betrdgt 116 mg/dl
(3,0 mmol/1).

Prof. Jukema erldutert seine leitlinien-
gerechten Therapieentscheidung fiir

Q2W: zweiwochentlich [8]. ©Sanofi-Aventis

Anteil Patienten mit LDL-C-Zielwerterrei-
chung < 70 mg (< 1,8 mmol/l) (kumuliert);
n=939

71%

89 %
99 %

dieses Szenario. Es handelt sich um ein
ACS-Rezidiv innerhalb von 2 Jahren
unter einer intensivierten Statintherapie
[10]. Der von der ESC/EAS-Leitlinie
empfohlene ambitionierte LDL-C-Ziel-
wert von < 40 mg/dl (< 1,0 mmol/1) lasse
sich nur mit einer 3-fach-Kombinations-
therapie aus einem hochdosierten Statin,
Ezetimib und einem PCSK9-Inhibitor
erreichen [5, 10].

ODYSSEY OUTCOMES-Studie: Sub-
gruppendaten bei ACS-Rezidiv

Mit Blick auf das 3. Szenario ging Prof.
Jukema auf die besondere Risikositua-
tion bei Patienten mit einem ACS-Re-
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Abbildung 2: Relative Risikoreduktion in der ODYSSEY OUTCOMES-Studie bei ACS-Patienten mit und
ohne weiteren Ml in der Vorgeschichte; A: MACE, B: Gesamtmortalitat (nominal statistisch signifikant

nach hierarchischer Testung) [11]. ©Sanofi-Aventis GmbH



zidiv innerhalb von 2 Jahren ein [10]. Er
stellte dazu die Ergebnisse einer neuen
Subgruppenanalyse der ODYSSEY
OUTCOMES-Daten vor. Von den ins-
gesamt 18.924 Studienteilnehmenden
- mit einem ACS in den 12 Monaten
vor Studieneinschluss - hatten 3633
(19,2 %) bereits vorher einen Myokard-
infarkt (MI) erlitten. Diese Subgruppe
hatte ein signifikant hoheres Risiko
fiir MACE? (20,5 % gegeniiber 8,9 %,
p <0,001) und fiir Tod (7,4 % gegeniiber
3,4 %, p < 0,001) als die Kohorte ohne
weiteren MI in der Vorgeschichte. In
beiden Gruppen verringerte sich unter
dem PCSK9-Antikérper Alirocumab
statistisch signifikant das relative Risiko
fir MACE und die Gesamtmortalitit
(nominal statistisch signifikant nach
hierarchischer Testung) konsistent — un-
abhingig davon, ob es einen weiteren MI
in der Vorgeschichte gab (Abb. 2) [11].

Zwei Losungsvorschlage: LDL-C-
Zielwert erreicht bei Post-ACS-
Patienten

Warum ist es in der klinischen Praxis

haufig schwierig, dass Post-ACS-Patien-

ten ihren empfohlenen LDL-C-Zielwert
erreichen? Prof. Jukema fasst jiingste

Erkenntnisse zu haufigen Stolpersteinen

aus dem EUROPATH-III-Projekt zu-

sammen und nannte zwei wichtige Lo-
sungsansitze, um die Versorgung dieser

Gruppe zu verbessern [10]:

1. Konsequente Umsetzung des Be-
handlungsalgorithmus ,Fire early
according to risk and follow to target®
(etwa: mit einer frithen intensiven,
risikoadaptierten Therapie starten
und bis zum Zielwert weiterverfol-
gen).

2. Unterstiitzung des stationdr-ambu-
lanten Ubergangs mit einem standar-
disierten Entlassungsbrief, der Emp-
fehlungen zum Lipidmanagement
enthilt.

ODYSSEY OUTCOMES-
Studie: Neue Langzeit-
daten zur Sicherheit

Dr. Shaun Goodman (Edmonton, Ka-
nada) présentierte ebenfalls neue Sub-
gruppen-Ergebnisse der ODYSSEY
OUTCOMES-Studie. Diese Post-hoc-
Analyse mit Langzeitdaten wurde mit
einer vorab festgelegten Gruppe von

8228 ACS-Patienten (24.610 beobach-
tete Patientenjahre) durchgefiihrt, die
fiir eine Nachbeobachtungszeit von
mindestens 3 und bis zu 5 Jahren (im
Median: 3,3 Jahre) in Frage kamen und
die mindestens eine Dosis Alirocumab
erhalten hatten [12]. Zum Vergleich:

Die mediane Nachbeobachtungsdauer

in der Gesamtkohorte betrug 2,8 Jahre

[13]. Dr. Goodman fasste die Ergebnisse

zusammen [12]:

— Relative Risikoreduktion: In der
Alirocumab-Gruppe vs. Placebo
sank das relative Risiko fiir MACE
um 17 % (Hazard Ratio [HR] 0,83;
95-%-Konfidenzintervall [KI]:
0,74-0,94; p = 0,003) und das relative
Sterblichkeitsrisiko um 22 % (HR:
0,78; 95-%-KI: 0,65-0,94; p = 0,01).

— Sicherheitsprofil: Die Alirocumab-
und Placebo-Gruppe wiesen ein
ahnliches Sicherheitsprofil auf. Der
einzige Unterschied war eine geringe
absolute Haufung lokaler Reaktionen
an der Injektionsstelle bei den mit
Alirocumab behandelten Patienten.

Fazit: ACS-Patienten unter Alirocumab
profitierten von einem grofieren kardio-
vaskuldren Nutzen aufgrund der schnel-
len und starken LDL-C-Reduktion, ohne
dass relevante unerwiinschte Ereignisse
auftraten (Vergleich zu Placebo) [12].

ACS-Patienten: Was bei
ihren arteriosklerotischen
Plaques anders ist

Warum ist gerade bei rezidivieren-

Kongressbericht

Prof. Lorenz Riaber (Bern, Schweiz) er-
klarte, welche Rolle arteriosklerotische
Plaques dabei spielen [14].

ACS versus KHK: Erhebliche

Plaque-Unterschiede

Patienten mit ACS-Rezidiven haben

eine hohere Plaque-Belastung als Patien-

ten mit einer stabilen, bzw. chronischen
koronaren Herzkrankheit (CCS), wobei
sich deutliche Unterschiede hinsicht-
lich der Plaque-Morphologie zeigen

(Abb. 3). Sie haben mehr vulnerable

Plaques, die schneller rupturieren oder

erodieren konnen (Hochrisikoplaques)

(14, 15]:

1. Hoherer Anteil von Plaques mit
diinner fibroser Kappe (,thin-cap
fibroatheroma®, TCFA)

2. Lipidreichere Plaques (grofierer Li-
pid-Arcus, ,lipid arc)

3. Diinnere fibrose Kappendicke (FCT)

4. Verstarkte Makrophagen-Akkumu-
lation

Hochrisikoplaques konnen zu
weiteren Ereignissen fithren

Bei ACS-Patienten finden sich diese
Hochrisikoplaques vor allem in Gefi-
8en, die nicht von dem Infarkt betroffen
waren (,,non-culprit®) [14]. MACE er-
eignen sich etwa 2-mal so hdufig im Zu-
sammenhang mit Non-culprit-Lasionen
(»non-culprit lesion related MACE®)
wie in Gefiflen, die vom Infarkt betro-
gen waren (,,culprit®) und die mit einem
Stent versorgt wurden (Abb. 4) [16].

Das heif3t, MACE-Rezidive korrelieren

den ACS-Patienten eine frithe inten-  mit Hochrisikoplaques-Phianotypen
sive, lipidsenkende Therapie wichtig?  [14].
CSSN=30 O 20 40 60 80 100 120 140 160 180

ACS N=37

TCFA (%)

Mean lipid arc (°)

FCT (um)

Makrophagen-Akkumulation (%)

B ACS MECCS

Abbildung 3: Phanotypen der Koronar-Arteriosklerose bei Patienten mit ACS-Rezidiv gegeniiber Pa-
tienten mit langzeitstabiler KHK [15]. ©Sanofi-Aventis GmbH

CCS: Chronisches Koronarsyndrom.

*MACE: KHK-bedingter Tod oder nicht-tddlicher Myokardinfarkt oder ischdmischer Schlaganfall (tddlich oder nicht-tddlich) oder instabile Angina pectoris

mit Hospitalisierung.
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209 Gesamt-MACE

unbestimmte MACE

—— Non-culprit-Lasion-bezogene MACE
Culprit-Lasion-bezogene MACE

13,2%

8,0%

4,3%
25%

Abbildung 4: Kardiovaskuldre Ereignisse (MACE) in ,culprit” versus ,non-culprit” Lasionen bei ACS-
Patienten in der PROSPECT-II-Studie mit einer medianen Nachbeobachtungszeit (,median follow-up
period’, FUP) von 3,7 Jahren [16]. ©Sanofi-Aventis GmbH

Friihe, intensive, lipidsenkende

Therapie wirkt 2-fach auf Plaques

Daten der IBIS-4-Studie zeigen den Ef-

fekt einer frithen und intensiven lipid-

senkenden Therapie [14, 17, 18]:

1. Sie verringert das Plaques-Volumen
(Lipid-Arcus, Regression).

2. Sie stabilisiert die Plaques durch Ver-
stairkung der Kappendicke.

Dabei gilt: Je starker die LDL-C-Sen-
kung, desto besser die Plaque-Regres-
sion und -Stabilisierung (Abb. 5) [14,
17, 18].

Studien-Update und
Praxisempfehlungen:
Welche Rolle spielt Lp(a)?

Neben dem LDL-C tragen weitere Apo-
lipoprotein-B-haltige Lipoproteine zum
kardiovaskuldren Risiko bei - darunter
insbesondere das Lipoprotein(a) (Lp[a]).
Beim ESC 2022 erklarten 3 Experten,
was man heute zum Risikopotenzial von
Lp(a) weify und welche Rolle es in der
klinischen Praxis spielt [20-22].

Risikofaktor Lp(a): genetisch
bedingt und unabhangig

In ihrem kompakten Uberblick fasste
die Lp(a)-Expertin Dr. Pia Kamstrup
(Kopenhagen, Danemark) den aktuellen
Wissensstand zu Lp(a) zusammen [20].
Hohe Lp(a)-Spiegel sind hdufig und ent-
stehen zu 80 % bis 90 % aufgrund von
Verdnderungen im Lp(a)-Gen [20, 23].

Sie nannte 2 wichtige Kenngrof3en:

- Lp(a)-Werte > 30 mg/dl (> 75 nmol/l)
und erst recht > 50 mg/dl (> 125
nmol/l) sind mit einem erhoéhten
kardiovaskuldren Risiko assoziiert
[20, 24].

— Ein Lp(a)-Spiegel oberhalb der 90.
Perzentile (> 70 mg/dl; > 168 nmol/l)
ist ein Pradiktor fiir ein 2- bis 3-fach
erhohtes Risiko fiir KHK und Aor-
tenklappenstenosen [20, 24].

Das Lp(a)-assoziierte Risiko ist unab-
héngig von anderen Risikofaktoren und
genomweite Studien belegen seine Kau-
salitat fir kardiovaskuldre Ereignisse
[20, 25].

Vulnerabler Plaque
GroBerer Plague

Plague-
Regression

Verdickte
fibrose Kappe

Stabiler Plague
Kleinerer Plague

Gefa"@

Reduzierter
Lipidkern

Abbildung 5: Kombinierter Effekt — Regression und Stabilisierung - einer intensiven lipidsenkenden
Therapie auf arteriosklerotische Plaques [19]. ©Sanofi-Aventis GmbH
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Lp(a)-Bestimmung: Empfehlun-

gen fiir den klinischen Alltag

In seinem Vortrag fithrte Prof. Florian

Kronenberg (Innsbruck, Osterreich)

von den Studiendaten zum klinischen

Umgang mit Lp(a) [21]:

— Die aktuelle ESC/EAS-Leitlinie
empfiehlt bei allen Patienten, eine
Lp(a)-Messung mindestens einmal
im Leben in Betracht zu ziehen und
damit nicht bis zum ersten Ereignis
zu warten [5].

— Bei einem Lp(a)-Spiegel > 50 mg/
dl (> 125 nmol/l) besteht ein er-
hohtes Risiko fiur kardiovaskuld-
re Ereignisse. Der Wertebereich
> 30 mg/dl (> 75 nmol/l) bis 50 mg/
dl (125 nmol/l) stellt eine Grauzone
dar. Hier empfiehlt es sich, weite-
re individuelle Risikofaktoren zu
beriicksichtigen [21, 26].

— Der Lp(a)-Wert ist wichtig, um das
kardiovaskuldre Gesamtrisiko einzu-
schitzen [21].

Mogliche Therapieansatze zur
Lp(a)-Senkung

Schliefilich gab Prof. Erik Stroes (Ams-
terdam, Niederlande) ein Update zu
kommenden Therapieoptionen fiir die
Lp(a)-Reduktion [22]. Man schitzt,
dass eine absolute Lp(a)-Senkung von
42-84 mg/dl (100-200 nmol/l) zu einer
ahnlichen Reduktion des KHK-Risikos
tithrt (-22 %) wie eine LDL-C-Senkung
von 1 mmol/l (40 mg/dl) [22, 27].

Derzeit sind noch keine medikamentd-
sen Behandlungen zur Lp(a)-Reduktion
zugelassen [22]. Neben den Choleste-
rinester-Transferprotein- (CETP-) Inhi-
bitoren und RNA¥*-basierten Substanzen
werden aktuell PCSK9-Inhibitoren hin-
sichtlich ihres Einflusses auf den Lp(a)-
Spiegel untersucht [22]. Prof. Stroes
zeigte anhand einer Subgruppenanalyse
der ODYSSEY OUTCOMES-Daten,
wie gerade Patienten mit einem hohen
Lp(a)-Wert von einer Behandlung mit
dem PCSK9-Antikérper Alirocumab
profitieren konnen. So war ein hoherer
Lp(a)-Ausgangswert mit einer starkeren
Verringerung der MACE-Gesamtzahl
unter Alirocumab assoziiert [28].
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ODYSSEY OUTCOMES: Neue Daten
zu Lp(a) und arterieller Revaskula-
risation

Der Einfluss hoher Lp(a)-Werte zeigte

sich auch in einer neuen Subgruppen-

analyse der ODYSSEY OUTCOMES-

Studie, die Prof. Philippe G. Steg (Paris,

Frankreich) vorstellte. Dabei ging es um

die Frage, wie Alirocumab beziehungs-

weise der Lp(a)-Wert das Risiko fiir eine
erste koronare oder jede® erste Revasku-
larisation bei den Post-ACS-Patienten
beeinflussen. Es zeigte sich, dass unter

Alirocumab im Vergleich zu Placebo

sowohl das Risiko fiir die erste koronare

(nach 4 Jahren) als auch fiir jede erste

Revaskularisation signifikant abnahm

(Tab. 2). Zugleich fielen mit Blick auf

den Einfluss von Lp(a) 2 Ergebnisse auf

[29]:

— In der Placebo-Gruppe war das Re-
vaskularisationsrisiko direkt mit dem
Lp(a)-Ausgangswert assoziiert (P
< 0,0001) - je grofer der Lp(a)-Aus-
gangswert, desto hoher das Risiko.

— Der Nutzen von Alirocumab mit
Blick auf die Revaskularisation
scheint mit dem Lp(a)-Ausgangs-
wert zusammenzuhéngen. Patienten
im Quartil mit den hochsten Lp(a)-
Ausgangswerten > 59,6 mg/dl (= 149
nmol/l) profitierten am meisten.

Fazit: Alirocumab reduzierte das Risi-
ko aller arteriellen Revaskularisationen
- mit der grofiten Risikoreduktion bei
Patienten mit dem hochsten Lp(a)-Aus-
gangswert [29].
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Einziger PCSK9-Hemmer, der mit einer
Reduktion der Gesamtmortalitat* assoziiert ist.

Praluent® ist indiziert zur Behandlung von Erwachsenen mit
bestehenden atherosklerotischen Herz-Kreislauf-Erkrankungen zusatzlich zu weiteren lipidsenkenden
Therapien, um das kardiovaskuldre Risiko durch Senkung des LDL-Spiegels zu reduzieren.
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