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ABSTRAKT

Ischemicka cévni mozkova ptihoda (iICMP) je jednou z nejcastéjSich piic¢in invalidity a
mortality v celosvétovém méfitku a sekundarni prevence, ktera je postavena na obdobnych
zakladech jako u ischemické choroby srdeéni (ICHS), dokaze byt ucinnym nastrojem
vedoucim ke snizeni rekurence iCMP i celkové mortality. Zatimco v sekundarni prevenci
ICHS je jiz delsi dobu stanoven pevny systém dispenzarizace pacienta s dirazem na
komplexni ovlivnéni rizikovych faktord, v oblasti sekundarni prevence iCMP neni adekvatni
péce zatim plné¢ implementovana do realné praxe. Cilem nasi prace bylo komplexni
zhodnoceni soucasného stavu sekundarni prevence u pacientd po iCMP, jeji srovnani
s populaci s ICHS a analyza nékterych nekonvenc¢nich rizikovych faktorii. V ¢eském souboru
mezinarodnich multicentrickych prizkumi projektu EUROASPIRE Stroke Modul ¢i Stroke
Survey zahrnujicich pacienty po iICMP vysetiené v roce 2007 az 2013 jsme gzjistili, ze
Vinicialni fazi doSlo Kk vyznamnému zvySeni podilu pacientt, ktefi byli pfijati ke
specializované neurologické lécbé na iktovou jednotku, vcéetné zvySeni poctu podéani
systémové fibrinolyzy. V sekundarni péc¢i vSak neni situace zdaleka tak piizniva. Kontrola
hypertenze, jednoho z nejvyznamnéjsich rizikovych faktord iCMP vibec, neni lepsi nez u
hypertoniki v obecné populaci. Navzdory patrnému pfiznivému trendu pouze velmi mala
skupina pacientii dosahuje doporucenych cilovych hodnot LDL cholesterolu, nemala cast
pacientu s fibrilaci sini neuziva pro né tak esencialni antikoagulacni terapii. Stale mezi
pacienty po iCMP persistuje rozsahla skupina pacientl zavislych na tabaku. Skute¢nym
klinickym problémem je extrémni, neklesajici prevalence poruchy gluk6zového metabolismu.
Vice nez 50% pacientii po iICMP mé poruchu glukézové tolerance ¢i manifestni diabetes. Téz
dispenzarizace vétSiny pacientli neni vedena kompetentnim specialistou. Ve srovnani
s korespondujicim vzorkem pacientll s manifestni ICHS je u pacientti po iCMP patrna horsi
kontrola vsech rizikovych faktor. Prokézali jsme také 0 85% vyssi riziko celkové mortality
¢i 0 89% vyssi riziko kardiovaskularni mortality v populaci pacienttt po iCMP ve srovnani s
pacienty s manifestni ICHS i po plné adjustaci faktord. Pfi testovani dalSich potencialnich
morbiditnich a mortalitnich Cinitelti byl nalezen paradoxni vztah mezi nadvéhou a zlepSenou
prognozou. V podskupin€ pacientii s nedeterminovanym subtypem iCMP se ukdzala byt
vyznamné rizikova kombinace kufactvi s polymorfizmem genu pro protrombin. Jako
spoleny mortalitni Cinitel iCMP a ICHS byla identifikovana zvySend hladina
desfosforylované nekarboxylované MGP. Ke komplexnimu zhodnoceni psychosocidlnich
dopadti iCMP se ukdzala byt uzitecnéd dotaznikova monitorace pomoci SF 36, dle které lze
identifikovat jedince s vys$si mortalitni zatézi. V zavéru prace jsou diskutovany piipadné
zmény a budouci trendy, které by mohly vést ke zkvalitnéni sekundarni prevence v této
relativné opomijené populaci.

Kli¢ova slova: ischemickéd cévni mozkové piihoda, ischemickéd choroba srdecni, sekundarni
prevence, EUROASPIRE, ESH-Stroke Survey, rizikové faktory, hypertenze, dyslipidemie,
kufactvi, prothrombin, dp-ucMGP, SF 36 score.



ABSTRACT

It is evident that cerebrovascular disease including ischemic stroke belongs to the most
common cause of disability or death in the world population. Secondary prevention in
poststroke patiens can lead to reduce risk of recurrence or extend lifetime like in coronary
heart disease (CHD). The principles of secondary prevention are well implemented in
population with CHD, but the situation in poststroke patients is quite different. The assesment
of secondary prevention in poststroke patiens and a comparison with patient with CHD was
selected for a goal of this study. The study population consisted of Czech patients examined
in the framework of well-defined surveys in patients after their first ischemic stroke. Patients
represented pooled Czech samples of the project EUROASPIRE Stroke Modul or Stroke
Survey in 2007 and in 2013. Better results in acute care were detected. Admissions in stroke
unit in 2013 were realized more often than 2007 and fibrinolisis was aplicated more
frequently too. On the contrary, arterial hypertension wasn’t controlled better than the general
population of hypertonics. Despite the decrease of average lipid level, patients didn’t reach
the target values in general. Also many poststroke patients couldn’t quit smoking. There was a
big group of postsroke patients without anticoagulation therapy. The real problem is a high
prevalency of disorders of glucose metabolism, more than 50 percent patients had impaired
glucose tolerance or diabetes mellitus. In the next part, we compared the adherence to
secondary prevention principles between poststroke and CHD patients. Stroke was associated
with a significant 85% risk of increase of all-cause mortality and 89% risk of increase of
cardiovascular mortality. Poststroke patients were significantly less frequently treated with
antiplatelets or anticoagulants, all antihypertensive and lipid-lowering drugs. Furthemore, we
analysed less frequent factors of stroke. This study showed a ,,paradox* interaction between
overweight and better life expectancy in poststroke patients. There was also detected that
mortality after undetermined subgroup of stroke in smokers with polymorphism gene of
prothrombin was higher than in other subgroup of stroke. Another result was the finding that
icreased level of dp-ucMGP was associated with higher cardiovascular and total mortality in
patiens with stable aterovascular disease including stroke. The key for identifying the patients
after stroke with independent psychosocial mortality risk is regular using a questionnaire SF
36 or HADS score. At the end, we are considering medical trends, guidelines and future in
secondary prevention of stroke.

Key words: ischemic stroke, coronary heart disease, secondary prevention, EUROASPIRE,
ESH-Stroke Survey, risk factors, hypertension, dyslipidemia, smoking, prothrombin, dp-
ucMGP, SF 36 score.
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1. HISTORIE EPIDEMIOLOGIE A PREVENCE ATEROVASKULARNICH CHOROB

Kardiovaskularni choroby piedstavuji v celosvétovém méfitku dlouhodobé nejcastéjsi piic¢inu
umrti a ateroskleroza tepenného systému zaroven nejvétsi ,,neinfekéni® pandemii vSech dob.
Nejcastéjsi formou aterovaskularni choroby zlstdva ve vétSiné populaci (vCetné evropské)
ischemicka choroba srde¢ni (ICHS), coz ale neznamena, ze aterosklerotické postizeni v jinych
lokalizacich nepfedstavuje zasadni zdravotné-socialni a ekonomicky problém. Je evidentni, ze
cerebrovaskularni choroby, a to zejména ischemické cévni mozkové piithody (CMP),
muzeme co do epidemiologického vyznamu postavit mezi kardiovaskularnimi chorobami
hned na pomyslné druhé misto, zatimco z hlediska individudlniho dopadu na postiZeného
nejobvyklejsi manifestace aterovaskularni choroby, tj. infarkt myokardu (nebot’ filozoficky
feCeno, mozek je pravé to, co znas déla lidské bytosti). Prvni naznaky epidemie
aterovaskularnich chorob byly poprvé zaznamenany jiz ve 20. letech 20. stoleti v USA. Do
popiedi zajmu se ale aterovaskularni choroby dostaly az po II. svétové valce, kdy zvySujici se
pocet nemocnych vedl jiz K zalozeni celého oboru kardiovaskularni epidemiologie. V roce
1948 americky National Heart Institute inicioval prvni velkou epidemiologickou, dnes jiz
legendarni Framinghamskou studii, ktera také poprvé objektivizovala kauzalitu Cctyf
zakladnich rizikovych faktorti (RF) v patofyziologii aterovaskularnich chorob, tj. hypertenzi,
dyslipidémii, koufeni a poruchy glukézového metabolismu. Epidemie aterovaskularnich
chorob se tyka prakticky vsech populaci, a to nejen v rozvinutych primyslovych zemich
Severni Ameriky a Evropy, ale i v rozvojovych zemich (jakkoliv se relativni impakt
jednotlivych faktort mezi populacemi mize dosti zasadné lisit). Vyskyt aterovaskularnich
chorob progredoval jesté do poloviny sedesatych let, ale v pribéhu sedmdesatych let je jiz S
jistotou potvrzen opacny trend, tj. pokles mortality na aterovaskularni choroby, opét nejprve

v USA a posléze i v zapadni Evropé. BohuZel odlisny vyvoj jsme mohli pozorovat v Ceské



republice, kde kardiovaskularni i celkovd mortalita stoupaly piinejmensim do druhé poloviny
osmdesatych let a kde jednoznacny a doposud trvajici pokles Vv téchto parametrech jsme
s jistotou mohli potvrdit az po politické zméné v roce 1989. Je tieba také zminit, e Ceska
republika byla prvni ze zemi byvalého sovétského bloku, kde byl tento pokles zaznamenan, a
praveé zasadni pokles v kardiovaskularni mortalit¢ zstdva dodnes nepochybnym ,,motorem*
prodluzovani primérného véku nasi populace [1]. Pokud se zaméfime pouze na
cerebrovaskularni choroby, jejich trend v podstat¢ dlouhodobé kopiruje vyvoj mortality na
ICHS. K poklesu poc¢tu cerebrovaskularnich chorob doslo jen o néco malo diive (cca 1-2
roky), nejspise v dusledku pomérné zasadniho rozvoje antihypertenzni 1é¢by v prib&hu 80.
let. Relativni ,,ptispévek cerebrovaskularnich chorob ke globalni kardiovaskularni mortalité
zlstava u muzl zhruba poloviéni, nez je tomu v pfipadé ICHS. U Zen se mortalita mezi
obéma hlavnimi skupinami aterovaskularnich chorob lisi spiSe jen marginalng, to je ale dano
pravdépodobné piedev§im obecné daleko niZ§im rizikem ICHS u Zen. Konkrétnéjsi

epidemiologické tdaje k této problematice je mozno dohledat napt. ve Zpravé o zdravi

obyvatel Ceské republiky z roku 2014 (http://www.mzcr.cz). Obor preventivni kardiologie
pochazi z konce 60. let 20. stoleti a u jeho zrodu stali predevsim britsky epidemiolog Goefrey
Rose a jeho ameriéti soucasnici Henry Blackburn, Jeremiah Stamler a jeho manzelka Rose.
V byvalém Ceskoslovensku je nutno zminit jako jednoho z nestorti profesora Zdetika Reinise,
ale bezesporu mezi n¢ patii také zakladatel plzenského pracovisté a vlastné celé skoly
profesor Jaroslav Simon. Pokud se zaméfime na praktickou realizaci opatfeni
Vv kardiovaskularni prevenci (primarni i sekundarni), asi nejzdsadnéjSim prelomem byla
publikace prvnich Spole¢nych doporuceni evropskych odbornych spole¢nosti pro prevenci
kardiovaskularnich chorob (tzv. prvni ,,Task force®) z roku 1994 [2]. Tato doporuceni se tak
spolu se svymi naslednymi revizemi [2-7] stala obrazné¢ feceno ,,bibli“ preventivni

kardiologie a asi nejcitovanéjsim zdrojem z této oblasti viibec.
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2. RIZIKOVE FAKTORY CEREBROVASKULARNICH CHOROB A MOZNOSTI
JEJICH INTERVENCE

Diky spoleénému etiologickému zakladu cerebrovaskularni choroby jisté sdileji téze RF
s dalsimi formami aterovaskularni choroby (tedy zejména ICHS). Na druhé stran¢€ je nutno
konstatovat, ze relativni vliv jednotlivych faktorG je Vv nékterych piipadech odlisny a do
etiologie CMP dosti zasadné vstupuji i dal$i parametry, zejména z tromboembolické oblasti.
Nasledujici text shrnuje hlavni komponenty rizika CMP, a to se zamé&fenim na ty, kde mame
k dispozici alespon teoretickou moznost jejich terapeutického ovlivnéni a na néz je tedy

cilené zamétena péce v sekundarni prevenci cerebrovaskularnich chorob.

2.1 Arterialni hypertenze

Arterialni hypertenze je velmi pravdépodobné tim nejvyznamnéjs$im ovlivnitelnym rizikovym
faktorem v sekundarni prevenci ischemické cévni mozkové piihody[8], pficemz je definovana
obyvklym zpusobem jako hodnota systolického tlaku > 140 mm Hg a/nebo diastolického
tlaku > 90 mmHg, ktera byla naméfena opakované alesponi pii dvou riznych navstévach
lékate [9] (¢i jiz chronicky uzivana antihypertenzni 1é¢ba). Arteridlni hypertenze patii také
mezi nejéast&jsi RF v obecné populaci vibec — v CR s prevalenci kolem 40% [10]. Nicméné
u pacientil po ischemické CMP je prevalence arterialni hypertenze samoziejmeé daleko vyssi a
dosahuje ptiblizné 70% [11]. Riziko vzniku ischemické CMP je piimo umérné vysi krevniho
tlaku a jeho vliv lze sledovat jiz pti hodnotach systolického tlaku zacinajicich na 115 mmHg
[12,13]. Studie PATS (Post-Stroke Antihypertensive Treatment Study), publikovana v roce
1995, byla prvni vyznamna studie potvrzujici benefit 1é€by hypertenze u pacientti po probéhlé
ischemické cévni mozkové pithodé [14]. Do této studie bylo randomizovano 5665 pacientd
po recentn¢ prob&hlé cévni mozkové piihodé (ischemické ¢i hemorhagické) ¢i transitorni

ischemické atace (TIA) a srovnavan byl efekt indapamidu oproti placebu. Po uplynuti 24

mésict byl pozorovan pokles TK ve vétvi 1éCené placebem o 6.7 mmHg a ve vétvi 1éCené
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indapamidem 12,4 mmHg. Podavéani indapamidu bylo po 30 mésicich sledovani spojeno se
signifikantnim poklesem rizika rekurence mozkové piihody, 44,1% pii podavéani placeba a
30,9% u pacientt 1é¢enych indapamidem [relative risk (RR), 0.3 (95% intervaly spolehlivosti
(C): 0.14-0.43)]. Dalsi vyznamnou prospektivni klinickou studii, ktera prokazala snizeni
rizika recidivy cerebrovaskularni piihody u pacientl 1écenych antihypertenzni farmakoterapii
byla studie PROGRESS (Perindopril Protection Against Recurrent Stroke Study) [15]. Do
této studie bylo zahrnuto 6105 pacientti po probehlé TIA a ischemické ¢i hemorhagické cévni
mozkové piihod€. Pacienti byli rozdéleni do aktivné lécené skupiny a skupiny lécené
placebem. Na zdklad€ individualniho rozhodnuti lékate byla terapie dale doplnéna o
indapamid (nebo placebo) dle designu dvojité zaslepené studie. Inicidlni hodnoty krevniho
tlaku nebyly vstupnim kritériem pro zatazeni do studie a asi 35% pacientl nebylo v dobé
zatazeni do studie 1éceno antihypertenzivy a mélo hodnoty krevniho tlaku niz8i nez 160/95
mmHg. Tato ¢ast sledované populace zahrnovala normotenzni pacienty, ale téZ jedince
s arterialni hypertenzi I. stupné dle WHO (systolicky krevni tlak 140-159mmHg / diastolicky
krevni tlak 90-99 mmHg). Po ¢tyfech letech sledovani byl u aktivné 1écené skupiny pacientii
ve srovnani s placebem sledovan primérny pokles krevniho tlaku o 9/4 mmHg a statisticky
vyznamny pokles relativniho rizika recidivy mozkové piihody o 28% (95% CI: 17% - 38%).
Pfi srovnani podskupiny 1é¢ené kombinacni 1é€bou perindopril s indapamidem s placebem
pokles hodnot krevniho tlaku dosahoval dokonce 12.3/5 mmHg a byl spojen s poklesem
relativniho rizika o 48% [( 95% CI: 0.30- 0.54)]. Samotnd monoterapie perindoprilem
snizovala krevni tlak o 5/3 mmHg a nevedla ke statisticky vyznamnému poklesu poctu piihod
[15]. V nésledujicich letech byla autory studie PROGRESS provedena post hoc analyza, ktera
studovala skupiny pacientii dle hodnot systolického krevniho tlaku (>160, 140-159, 120-139 a
< 120mmHg) a prokazala, ze efekt antihypertenzni terapie na rekurenci mozkovych piihod

klesa pifimo umérné s poklesem hodnot systolického krevniho tlaku (RR 39%, 31%, 14% a

12



0%) pii srovnatelné ucinnosti antihypertenzni 1écby. U pacientd s dosazenymi niZSimi
hodnotami systolického krevniho tlaku nebyl sledovan vyznamnéj$i vzestup nezadoucich
ucinkil terapie ani nartist mozkovych ptihod. Srovnéani antihypertenzni terapie a placeba
zkoumala také meta-analyza Cinskych autorti zahrnujici 10 randomizovanych studii z roku
2009[16]. Ta opét zahrnovala pacienty po prob¢hlé TIA a ischemické i hemorhagické
mozkové pithod¢ s dobou sledovani od 2 do 5 let. Bylo potvrzeno, Ze antihypertenzni terapie
vede ke sniZeni rekurence mozkovych piihod (RR, 0.78, 95% CI: 0.68-0.90). Efekt byl
pozorovan u diuretik (¢i kombinace diuretika s ACE inhibitory). U ostatnich 1ékovych skupin
v monoterapii, zahrnujici téZ monoterapii ACE inhibitory, signifikantni pokles rekurence
mozkovych piihod pozorovan nebyl, nicméné zdroj dat pro hodnoceni jednotlivych latek,
zejména betablokatort a blokatort kalciovych kandll, byl omezeny. Pfi srovnavani G¢innosti
jednotlivych skupin antihypertenziv v sekundérni prevenci cerebrovaskuldrnich piihod se
mizeme opfit také o randomizovanou studii MOSES (Morbidity and Mortality after Stroke,
Eprosartan Compared with Nitredipin for Secondary Prevention)[17]. Do této studie bylo
zatazeno celkem 1405 jedincti s anamnézou prob&hlé TIA nebo ischemické ¢i hemorhagické
cévni mozkové piihody. Pacienti byli rozdéleni do dvou skupin. Jedna skupina byla lécena
nitredipinem a druhd skupina byla 1éCena eprosartanem. Jedinci 1éCeni eprosartanem
vykazovali mens$i riziko cerebrovaskularnich piihod (incidence density ratio 0.75, 95% CI:
0.57-0.97), které¢ bylo dano pievazné poklesem TIA, avSak ve vyskytu ischemickych ci
hemorhagickych mozkovych piihod vyznamny rozdil mezi témito latkami nebyl. Eprosartan
dale prokézal lepsi efektivitu v primarnim kompozitnim endpointu (smrt, kardiovaskularni ¢i

cerebrovaskularni ptihoda [incidence density ratio 0.79 (95% CI, 0.66-0.96)].

Za nepiimé ukazatele prospesnosti snizovani krevniho tlaku u pacientti po cerebrovaskularni
piihodé€ 1ze povaZovat i vysledky meta-analyz, které byly zaméfeny na hypertoniky v primarni

prevenci. Rozsahld meta-analyza vice nez 40 randomizovanych praci prokazala, ze 1écba
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arteridlni hypertenze vede k 30 — 40% poklesu rizika vzniku cerebrovaskularni piihody,
pfiemz benefit terapie narlsta s intenzitou snizovani krevniho tlaku [13]. Je ovSem nutné
podotknout, ze U Casti ze zafazenych studii byla arteridlni hypertenze definovana hodnotou
krevniho tlaku > 160/100 mmHg (dle mezindrodn€ uznavané definice hypertenzni choroby se

jedna jiz o hypertenzi II. a III. st.).

Aktualn¢ platna doporuceni Evropské hypertenzni spole¢nosti z roku 2013 [18] pro lécbu
hypertenze v ramci primarni kardiovaskularni prevence doporucuji zahajeni farmakoterapie
pii hodnotach krevniho tlaku 140/90-159/99 mmHg (hypertenze 1. st.) u pacientd s vysokym
kardiovaskularnim rizikem (s gradingem doporuceni l.). U pacientd s hypertenzi I. st.
anizkym a stfednim kardiovaskuldrnim rizikem by farmakoterapie méla byt zvazena po
nékolika tydnech az mésicich sledovani pti selhani rezimovych opatieni (IIa). Cilové hodnoty
farmakoterapie hypertenze jsou stanoveny na obvyklych 140/90 mmHg, i kdyz u diabetiki se
pacientt starSich 65 let naopak benevolentnéjsi hodnota 150/90 mmHg. Doporucené postupy
Ceské hypertenzni spole¢nosti v podstaté kopiruji doporuéeni evropska s vyjimkou cilovych
hodnot krevniho tlaku u diabetikl, kde je doporucovana pfisnéjsi kontrola krevniho tlaku
s hodnotami > 130/80 mmHg [9]. Aktualné platna doporuceni Americké hypertenzni i
kardiologické spole¢nosti uvadéji zahajeni farmakoterapie Vv primarni prevenci u vSech
dospélych pacientd s hypertenzni chorobou I. st [19]. U pacientt starSich 60 let je strategie
zahajeni 1éCby 1 cilovych hodnot volnéjsi a doporucuje se zahdjeni antihypertenzni terapie az

pfi krevnim tlaku > 150/90 mmHg (a tato hodnota je taktéz cilem 1écby).

Na tomto misté je ale tieba zdiraznit, Ze cilova hodnota 1écby neni uzavienou otazkou.
V poslednich letech prob&hlo nékolik klinickych studii, které naznacuji, Ze idedlni cilové
hodnoty krevniho tlaku u pacientd po cévni mozkové piihodé by mohly byt i niz§i nez

aktualné¢ akceptovana hranice 140/90 mmHg. Studie ACCORD [20] zkoumala efekt
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intenzivni kontroly krevniho tlaku u diabetiki II. typu s vysokym kardiovaskuldrnim rizikem.
U casti pacientu byla aplikovana pfisna kontrola systolického krevniho tlaku s hodnotami <
120 mmHg. U druhé poloviny pacientli byl stanoven cilovy systolicky krevni tlak < 140
mmHg. V primarnim kompozitnim endpointu (nefatdlni infarkt myokardu, nefatalni
ischemicky iktus a smrt z kardiovaskularni pfi¢iny) nebyl mezi skupinami pozorovan
statisticky vyznamny rozdil. Nicméné samotny fatilni i nefatidlni iktus se u pacientl
S ptisnéjsi kontrolou krevniho tlaku vyskytoval vyznamné méné [fatalni iktus: hazard ratio
(HR), 0.59; 95% CI: 0.39 - 0.89; p=0.01 a nefatalni iktus: HR 0.63; 95% CI: 0.41 - 0.96;
P=0.03). Studie SPS3 (Secondary Prevention of Small Subcortical Strokes) [21] opét
srovnavala efekt intenzivnéj$i a volnéjsi kontroly krevniho tlaku, avSak v populaci pacienti s
lakunarnim iktem (pacienti sjinym typem ischemického iktu byli vyfazeni). Zahrnovala
celkem 3020 pacientli, u kterych byla diagndza potvrzena magnetickou rezonanci. Pacienti
byli rozdéleni do skupin s cilovym systolickym tlakem < 150 mmHg a s cilovym systolickym
tlakem < 130 mmHg. Po 12 mésicich sledovani nebyl zaznamenan statisticky vyznamny
rozdil v kompozitnim endpointu (HR 0.84, 95% CI: 0.68 — 1.04) ani v poétu recidiv
ischemické cévni mozkové piithody (HR 0.84, 95% CI: 0.66 — 1.09). Ve skupiné
s intenzivnéjsi kontrolou krevniho tlaku byl prokazan statisticky vyznamné niz$i vyskyt pouze

u izolovanych hemorhagickych mozkovych ptihod.

Problematika hypertenze v akutni fazi ischemické mozkové piihody je podrobnéji rozebrana
v kapitole 3.1 a wvychazi zdoporuenych postupi americké hypertenzni spoleénosti
,,Guidelines for the Early Management of Patients With Acute Ischemic Stroke® z roku 2013
[22]. Ve svétle téchto doporudeni lze konstatovat, ze aktivni snizovani krevniho tlaku
vV prvnich 24 hodinach je doporuc¢eno pouze pii hodnotich >220/120 mmHg. V ptipadé
indikace podani systémové trombolyzy jsou ale nezbytné hodnoty krevniho tlaku <180/105

mmHg. Obnoveni antihypertenzni terapie u hypertoniki 1é¢enych jiz pfed mozkovou
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piihodou je mozné po uplynuti 24 hodin za podminky plné neurologické stability. Nové
zavedeni antihypertenzni terapie se doporucuje pii pretrvavani hodnot krevniho tlaku >140/90

mmH(g s odstupem nékolika dni.

Vyznam nefarmakologickych lécebnych postupti a upravy Zzivotniho stylu, ktery je u
hypertonikii v§eobecné doporucovan, nebyl u pacientii po probehlé cévni mozkové piihodé

podrobnéji zkouman (ale o jejich pfinosu celkem neni nutno pochybovat).

Souhrn v soucasné dobé platnych doporuceni pro 1é¢bu arterialni hypertenze u pacientti po

ischemické CMP ¢i TIA udava nasledujici tabulka [8]:

Zahajeni 1é¢by krevniho tlaku je doporuceno u pacientti s iCMP nebo TIA, u nichzbyl |; LOEB
po nékolika dnech prokazan krevni tlak > 140/90 mmHg

Ptinos zah4jeni 1écby u pacientil s krevnim tlakem < 140/90 mmHg neni jisty. Ilb; LoE C

Obnoveni antihypertenzni 1é¢by u pacientli se znamou a 1é¢enou arterialni hypertenzi I, LoE A
je doporuceno po né€kolika dnech od manifestace iCMP nebo TIA.

Cilové hodnoty krevniho tlaku nejsou presn¢€ znamy, je vhodné dosahnout krevniho lIb; LoE B
tlaku < 140/90 mmHg.

U pacientl s probéhlou iCMP lakunarniho typu se zda byt vhodné dosahnout lla; LoE C
systolického krevniho tlaku < 130 mmHg.

Optimalni lékovy rezim neni znam, diuretika a kombinace diuretik s ACEI I, LoOE A
jsou dle dostupnych védeckych poznatkl prospésna.

Uprava Zivotospravy je vhodna sou¢ast komplexni antihypertenzni 16¢by. lla; LOE B

pozn: levy sloupec udava tiidu (grading) doporuceni a silu ditkazu (LoE, Level of Evidence)
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2.2. Dyslipidemie

Jakkoliv  je  etiologicky vyznam  poruch lipidového metabolismu V piipadé
cerebrovaskularnich chorob mensi, nez je v ptipadé¢ ICHS, stale patii mezi velmi vyznamné
RF ischemické CMP i TIA. Lipidovy metabolismus je modifikovan vnitinimi, genetickymi
faktory, ale z velké miry téZ nevhodnymi stravovacimi navyky v podobé vysoké konzumace
zivoc¢iSnych tuka, kaloricky bohatych potravin ¢i nadmérného piisunu alkoholu, dale také
absenci adekvatniho energetického vydeje. Dle vysledkli popula¢niho Setfeni studie
postMONICA z roku 2009 trpi az 81% muzi a 70.6 % zen poruchou lipidového metabolismu
[10]. Také vrozené formy dyslipidémii jsou v populaci pomérné hojné zastoupeny, prevalence
familiarni hypercholesterolémie v heterozygotni form¢ je minimalné 1:200 jedinct populace.
Mortalitni benefit snizovani hladiny LDL cholesterolu byl prokazdn u pacienti s ICHS
v mnoha rozsahlych kontrolovanych studiich [23] a dle dostupnych dikazi se jevi pokles
rizika vaskuldrni choroby jako linedrni a pfimo umérny hodnoté LDL cholesterolu (na zakladé¢
této skutecnosti dochézi k pribéznému snizovani cilovych hodnot LDL cholesterolu zejména
u pacientl s manifestni kardio- i cerebrovaskularni chorobou). Aktudlni doporuceni
Evropské kardiologické spoleCnosti zroku 2016 stanovuje cilového hodnoty LDL
cholesterolu u velmi rizikovych pacienti < 1.8 mmol/l [7], a je dosti pravdépodobné, Ze ani
tato hranice neni definitivni. Agresivni snizovani LDL cholesterolu a jeho efekt na morbiditu
a mortalitu pacientll po ischemické CMP ¢i TIA byl sledovan ve studii SPARCL [24]. Do této
studie bylo zahrnuto 4731 pacientd s hodnotami LDL cholesterolu 5.6 — 10.5 mmmol/l (100 —
190 mg/dL). Polovin¢€ pacientii byl podavan atorvastatin v davce 80 mg denné a druhé
poloving pacientll bylo podavano placebo. Po celkové dobé¢ sledovani 4,9 let bylo prokézano
absolutni snizeni rizika recidivy ischemické CMP 0 2,2% ve prospéch 1é¢by atorvastatinem

[HR 0.84, 95% CI: 0.71-0.99; P=0.03] a absolutni snizeni rizika velké kardiovaskularni

piithody o 3.3% opé&t ve prospéch aktivné 1é€enych pacientii (HR, 0.80; 95% CI: 0.69-0.92;
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P=0.002). Tento pozitivni mortalitni efekt byl sledovan nezavisle na vé€ku, pohlavi ¢i na typu
cévni mozkové piihody. Pii analyze nezddoucich ucinki 1é¢by méli pacienti atorvastatinem
vyss§i hodnoty jaternich a svalovych enzymi, ale bez signifikantniho nartistu jaterniho selhani
¢1 rhabdomyolyzy. Ur¢itym nepfijemnym piekvapenim byl pouze signifikantni narast
incidence hemorhagické mozkové ptihody (n=55 [2.3%] u statinem lé¢enych pacientii versus
n=33 [1.4%] Vv placebové vétvi).

Mimo neoddiskutovatelné role LDL cholesterolu se v etiopatogenezi uplatiuji také zmény
hladiny triacylglycerolu a HDL cholesterolu. ZvySena hladina triacylglycerolu je asociovana
s ischemickymi ikty, které jsou spojené s onemocnénim velkych tepen. Nizké hodnoty HDL
cholesterolu a vysoké hodnoty lipoproteinu se zdaji byt asociovany se zvySenym rizikem
ischemického iktu. Vysledky velkych meta-analyz naznacuji, Ze niacin a fibraty by mohly mit
pozitivni efekt na morbiditu a mozna 1 mortalitu u pacientl po CMP, nicméné interpretace
téchto vysledkt je diskutabilni, zejména proto, Ze vSechny tyto studie probéhly v dobé pied
zavedenim statini do 1é¢by a pievazné zkoumaly populace Vv primarni prevenci. Pfidani
niacinu Kk 1é¢bé statiny u pacientt s manifestnim aterosklerotickym onemocnénim a
aterogenni dyslipidemii (nizkou hladinou HDL spole¢né s vysokou hladinou triacyglycerolt a
vysokou hladinou malych denznich LDL ¢astic) zkoumala studie AIM-HIGH
(Atherothrombosis Intervention in Metabolic Syndrome With Low HDL/High Triglycerides:
Impact on Global Health Outcomes Trial). [25] Cast pacientti byla lé¢ena kombinaci
atorvastatinu 40-80mg s 1500-2000 mg niacinu denn¢ a druha skupina pouze monoterapii
atorvastatinu ve stejné davce. Studie byla po tfech letech sledovani zastavena pro absenci
klinického efektu kombinacni 1é¢by navzdory sledovanému poklesu triglyceridi, LDL
cholesterolu a vzestupu HDL. Prekvapivym vysledkem byl naopak patrny nartst incidence
primarnich ischemickych ikt ve skupin¢ 1écené niacinem ve srovnani s placebem (27[1.6%]

versus 15 pacientli [0.9%]) a tento trend byl nesignifikantné naznacen i v celém sledovaném
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souboru vcetné¢ pacientli V sekundarni prevenci po ischemickém iktu. Nelze jednoznacné
stanovit, zda se jedna o nahodny jev nebo o pfic¢innou souvislost, ale niacin je také spojen
s pomérné Cetnymi nezadoucimi ucinky v podobé zachvatovitého ,,flushe”. Studie HPS-2
THRIVE, ktera srovnavala pacienty, jejichz 1é¢ba byla doplnéna o niacin s laropiprantem.
Bohuzel také neprokazala uc¢innost niacinu V prevenci aterovaskularnich pitihod, ptfidani
laropiprantu vedlo pouze ke snizeni nezadoucich G¢inkt niacinu. Celkové se tato cesta
ukazala tedy byt spise ,,slepou ulickou*.

Netspéchem téz skoncilo testovani inhibitordi CEPT (torce- , dalce-, anace- a evacetrapib),
které dle laboratornich testovdni svym uinkem vyrazné zvySuji hladiny HDL. Podavani
téchto 1ékt navzdory vzestupu HDL nevedlo k signifikantnimu sniZzeni mortality ani poctu
aterotrombotickych piihod (naopak napf. torcetrapib byl spojen s vyznamnym vzestupem
krevniho tlaku).

Slibnéjsi smér predstavuje kombinacni 1écba s ezetimibem, kde ve velké (a extrémné dlouhé)
studii IMPROVE-IT kombinace ezetimibu 10 mg se stiedné¢ davkovanym statinem (40-80mg
simvastatinu) vykazovala signifikantné vyS$8i redukci sledovanych kardiovaskularnich
endpointi  [26]. Jakkoliv tato studie nebyla primarné realizovana u pacientl
s cerebrovaskularni chorobou, 1ze jeji vysledky do ur€ité miry timto smérem interpretovat.
Velkym pfislibem pro budoucnost hypolipidemické terapie jsou inhibitory PCSK9, jejichz
ucinnost v sekundarni prevenci byla recentné¢ prokazana ve studie FOURIER [27].
Podrobné;jsi data tykajici se jejich SirSiho vyuziti v sekundarni prevenci cerebrovaskularnich
chorob zatim nejsou k dispozici.

Zakladni principy 1é¢by dyslipidémie v sekundarni prevenci u pacientti po ischemické CMP ¢i
TIA, tak jak jsou formulovany v platnych Doporucenich, [8] jsou uvedeny v nasledujici
tabulce. Tato Doporuceni, na rozdil od spolecnych evropskych Guidelines, [7] vyslovené

neformuluji cilovou hodnotu LDL, kterou bychom méli 1é¢bou dosahnout.
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Lécba statinem je doporucena u vSech pacientil po ischemické mozkové ptihod¢ s

predpokladanou aterotrombotickou etiologii pfi hodnoté LDL cholesterolu > 2,6 mmol/I

(100 mg/dL) s anamnézou ale i bez anamnézy jiného manifestniho aterosklerotického I; LOEB
onemocnéni.

Intenzivni hypolipidemicka [écba statiny™ je doporucena u pacientd po ischemické

mozkové piihodé s predpokladanou aterotrombotickou etiologii i pti hodnoté LDL

cholesterolu < 2,6 mmol/lI (100 mg/dL) i bez anamnézy jiného manifestniho I; LoE C
aterosklerotického onemocnéni.

Lécba dyslipidemie u pacientii po iCMP nebo TIA ve spojeni s dal$imi aterosklerotickymi
komorbiditami by méla byt souladu s doporuc¢enim ostatnich odbornych spole¢nosti pro
1é¢bu dyslipidémii doplnéna o modifikaci Zivotniho stylu, fyzické aktivity a dietni opatfeni. I, LOE A

* s dosazenym poklesem LDL o 50%

2.3 Porucha glukozového metabolismu

Poruchy glukézového metabolismu mizeme didakticky rozdélit na diabetes mellitus L. typu,
poruchu glukézové tolerance a diabetes mellitus II. typu. VSechny tyto klinické jednotky jsou
definovany nadhrani¢nimi az vyznamné elevovanymi hodnotami la¢né ¢i postprandidlni
glykémie nebo zvySenymi hodnotami glykovaného hemoglobinu. Porucha glukozové
tolerance je definovana lacnou glykémii < 7,0 mmol/l a glykémii ve druhé hoding€ oralniho
gluk6zového toleran¢niho testu (oGTT) 7,0 — 11,0 mmol/l. Za manifestni diabetes jsou
povazovany hodnoty lacné glykémie > 7,0 mmol/l nebo glykémii v druhé hodin¢ oGTT >
11,0 mmol/l nebo hodnoty glykovaného hemoglobinu > 48 mmol/mol. Kromé toho ma
prognosticky vyznam jiZ i tzv. poruSena glykemie nalacno, obyvkle definovana jako lacna
glykemie > 5.6 mmol/l. [28] Prevalence diabetu II. typu je vysoka a navic roste celosvétove.
V evropské populaci ve véku 20 — 71 let ma asi 8% diabetes mellitus II. typu a daSich vice
nez 9% poruchu glukézoveé tolerance. Vyskyt tohoto onemocnéni navzdory vSem preventivné
léCebnym opatifenim trvale narustd a do roku 2030 se anticipuje narust az o 20% [29].
Etiopatogeneze poruchy gluk6zové tolerance az rozvoje diabetu mellitu II. typu je
multifaktoridlni. Nadmérny kaloricky pfijem, obezita (az 90% diabetikit II. typu trpi

obezitou), fyzicka inaktivita vedou u predisponovanych jedinci k nadmérné produkci
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mastnych kyselin a cytokinu v tukové tkani. Na podkladé téchto ptisobkt dochazi k rozvoji
inzulinové rezistence v ostatnich tkanich, hyperinzulinémii, k rozvoji aterogenni dyslipidemie
a posléze 1 ke zvySenym hladinam glykémie v séru. Spojovacim mostem mezi diabetem a
aterosklerozou se zda byt zejména aktivace makrofagl, které se ve formé pénovych bunck
ukladaji v cévni stén€ a vedou k rozvoji tukovych prouzki az kompaktnich aterosklerotickych
platt. Zanétliva a cytokinova reakce je také zakladnim mechanismem rozvoje endotelialni
dysfunkce s poSkozovanim intimy jak malych, tak velkych cév. Diabetes mellitus je
prokazanym rizikovym faktorem ischemické cévni mozkové piihody. Diabetici maji 1.5 — 3.7
krat vySsi riziko rozvoje ischemického iktu a vice nez 8.4% mozkovych piihod je pfimo
spojeno s diabetem II. typu. Prevalence poruchy gluk6zové tolerance u pacientti po TIA nebo
CMP je minimalné 28%, Cetnost diabetu je vSak jeSté vyssi a pohybuje se mezi 25 — 40%.
[30] V podskupiné prospektivni Cardiovascular Health Study, ktera sledovala pacienty po
prvni ischemické cévni mozkové piihodé, byl diabetes mellitus spojen s 60% vzestupem
rizika recidivy iktu (RR, 1.59; 95% Cl: 1.07-2.37) [31] .

Efekt 1écebné intervence diabetu ¢i poruchy glukdzové tolerance u pacienti v sekundarni
prevenci ischemické cévni mozkové piihody zatim nebyl systematicky zkouman a doporuceni
vychazeji spise ze studii, které byly cilené na smiSené populace. Je zndmo, ze farmakoterapii
a zménou zivotniho stylu lze docilit oddaleni rozvoje diabetu u pacientd s poruchou
glukézové tolerance. Zmeéna zivotniho stylu u pacientl s poruchou gluk6zové tolerance vedla
ke snizeni incidence rozvoje diabetu mellitu o 60% ve srovnani s placebem [32]. Podavani
metforminu sniZzovalo incidenci o 31% a podavani askarbozy vedlo k podobnému sniZeni
incidence jako metformin, avSak bylo doprovazeno vyznamné vys$§im poctem nezadoucich
gastrointestinalnich ucinka [32]. V prevenci cerebrovaskularnich ptihod u diabetikt byly také
zkoumany thiazolidindiony, které svym t¢inkem zvysuji citlivost perifernich tkani na inzulin.

Vysledky mortalitnich studii vSak prokazaly spiSe opacny efekt téchto latek, ktery byl spojeny
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S narGstem hmotnosti a zvySenym rizikem kardiovaskularnich ptihod (a pyoglitazon dokonce
vyznamné zvySoval riziko rozvoje karcinomu moc¢ového méchyte). [33] Z vySe uvedenych
divodu byly thiazolidindiony shledany jako rizikové a v populaci s vysokym rizikem kardio-
a cerebrovaskularnich piihod nejsou obecné doporucovany.

Pomérn¢ novou Iékovou skupinou mezi antidiabetiky jsou glutiny (inhibitory
dipeptidylpeptidazy 4, DPP-4). Zatim vSechny dokonfené¢ studie u téchto nadéjnych
preparatt, které prizniveé ovliviiuji glykémii a snizuji uroven glykovaného hemoglobinu, a to
vSe bez rizika hypoglykémii, neprokédzaly snizeni kardiovaskuldrniho rizika ani celkové
mortality [34]. Saxogliptin ve studii SAVOR-TIMI53 (Saxagliptin and Cardiovascular
Outcomes in Patients with Type 2 Diabetes Mellitus) dokonce statisticky vyznamné zvySoval
riziko hospitalizace pro srde¢ni selhani [35].

Peroralni antidiabetikum, u kterého se dokdzal ptiznivy vliv na kardiovaskularni mortalitu
véetné snizeni rizika srde¢niho selhani, je empagliflosin. Mechanismus ucinku tohoto 1éku
spo¢iva v inhibici sodiko-gluk6zového kotransportéru (SGLT2) s navozenim glykosurie a
poklesu glykémie v séru. Studie EMPA-REG OUTCOME (Empagliflozin, Cardiovascular
Outcomes, and Mortality in Type 2 Diabetes) prokazala statisticky vyznamny pokles
kardiovaskularni mortality o 38 % (HR =0,62; 95% CI: 0,49-0,77) a statisticky vyznamné
sniZeni relativniho rizika nového rozvoje srdecniho selhani o 37%. Uzivani empagliflozinu
také vedlo k poklesu hodnot systolického krevniho tlaku primérmé o 4 mmHg [36]. Pfi
podrobnéj§im rozboru vysledki vSak nedosSlo k poklesu nefatalnich infarkti myokardu a
vyskyt nefatalnich ischemickych ikt byl nesignifikantn¢ zvysen o 24 % (HR = 1,24; 95% CI:
0,92-1,67; p=0,16) ve srovnani s placebem. V¢tsi cast mozkovych piihod vSak byla
pozorovana u pacientd v dobé déle nez 30 dni po preruseni 1écby, pfiCemz v dob¢ aktivni

1é¢by byla v obou vétvich prakticky stejna. Lze se tedy domnivat, ze 1é¢ba empagliflozinem
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sice nevede ke snizeni poctu piihod, ale tyto pifihody nebyly tak zdvazné jako u pacienta
Vv placebové vétvi [36].

Ptiznivy profil z hlediska redukce kardiovaskularnich piihod vykazovalo ve studii LEADER
(Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes) také jiné novéjsi
antidiabetikum, a to liraglutid (analog GLP-1, glucagon-like propeptide-1). [37]

Lécebné cile u diabetikli po probéhlé ischemické CMP a TIA se spiSe nez o hodnoty
aktualnich glykémii a glykemickych profili opiraji o hladinu glykovaného hemoglobinu.
Neni zaloZena na cilové hodnoté, jak je tomu u ostatnich parametrli, ale pouzivd pojem

»,maximalni bezpe¢né cilové hodnoty*, tj. glykovany hemoglobin okolo 48 mmol/mol. [7,8]

Lécba k niz§im hodnotdm glykovaného hemoglobinu (cca mezi 40-42 mmol/L) jiz byla
spojena se zvySenou mortalitou s ohledem na riziko hypoglykemie a sni souvisejici
kardiovaskularni kompromitaci (zejména s rizikem malignich arytmii). [38,39] ,,Tésna‘
kompenzace diabetu je dle doporuceni diabetologickych spolecnosti uréena pouze pro tizkou
skupinu mladych pacientl s dlouhym Zivotnim vyhledem, bez rozvinutych kardiovaskularnich
komplikaci a s nizkou frekvenci hypoglykémii. U starSich, polymorbidnich pacientl
s frekvennimi hypoglykémiemi ma byt volena spiSe volnd kompenzace diabetu (cilové
hodnoty 53 — 63 mmol/mol). [8]

Na zakladé vySe uvedenych poznatkll je v sekundarni prevenci iCMP a TIA vSeobecné
doporucovana komplexni terapie s dirazem na zménu zivotniho stylu, poddvani metforminu,
dobré kontroly krevniho tlaku s cilovymi hodnotami < 130/80 mmHg (coZ je doporuceni 1

Ceské hypertenzni spoleénosti [9]) a intezivni 16¢bu statinem.
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Zékladni principy intervence poruchy glukozového metabolismu v sekundarni prevenci

cerebrovaskularnich chorob podle platnych Doporuceni [8], shrnuje opét nasledujici tabulka:

Pacienti po prob¢hlé ischemické CMP nebo TIA byl méli podstoupit diagnostiku

zamétenou na prikaz poruchy glukézové tolerance provedenim nabéru laéné glykémie,

oralniho gluk6zového tolerancniho testu nebo stanovenim glykovaného hemoglobinu. lla; LoE C
Hodnoty glykémie mohou byt v akutnim stadiu iCMP nebo TIA zkreslené. Stanoveni

glykovaného hemoglobinu je pfesné i v ¢asné dob¢ po probehlé pithode.

U pacientti po prob¢hlé ischemické CMP nebo TIA s prokazanou poruchou gluk6zové
tolerance ¢i diabetem je doporucena antidiabeticka 1éc¢ba i komplexni intervence
kardiovaskularnich rizik dle aktualnich doporuceni diabetologickych spole¢nosti. I; LoEB

2.4 Koureni a konzumace alkoholu

Koufeni je neoddiskutovatelné jednim ze zcela zasadnich RF vSech forem aterovaskularni
choroby, vcetné chorob cerebrovaskularnich. Prevalence kufactvi zejména v rozvojovych
zemich a zemich vychodniho bloku je vysoka az extremni (v n€kterych zemich, coz neplati o
Ceské republice, dokonce jesté nartista). U nas bylo v populaci jedinct starsich 15 let dle
udaju ceského statistického uradu z roku 2015 celkem 24,1% kutakt (27,3% muza a 21,1%
zen). Pocet kurdkid v poslednich dvou desetiletich ptece jenom klesa (31,3% versus 24,1%),
ale predvsim zéasluhou muzii, naopak prevalence koufeni mezi zenami se vyznamneéji nemeni
[40]. Alarmujici je téz pretrvavajici vysoka prevalence kuiakt ve véku 15 — 24 let (35,3%),
ktera patii mezi nejvyssi v Evropé (bliZe viz Zprava o zdravi obyvatel Ceské republiky z roku

2014 http://www.mzcr.cz). Kouteni v populaci pacienti star§iho véku po prob&éhlé CMP nebo

TIA je spojeno s dvojnasobnym rizikem rekurence piihody (HR, 2.06; 95% CI, 1.39-3.56)

[31]. Vliv pasivniho koufeni na rekurenci mozkové piihody nebyl dostatecné zkouman.

Odvykéani koufeni, zejména pod vedenim specializovaného centra s vyuzitim vSech
dostupnych nefarmakologickych i farmakologickych postupt, je jednou ze zakladnich metod
vedoucich ke snizeni rizika celkové 1 kardiovaskularni mortality. Meta-analyza 12
porspektivnich studii Wilsona a kolegl prokazala, Ze ukonceni koufeni po infarktu myokardu

je spojeno s asi 61% poklesem mortality [41]. Jakkoliv nemame k dispozici data o ptinosu
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ukonceni koufeni u pacienti po CMP, neni zadny diavod se domnivat, ze nebude piinos
podobny jako v pfipad¢ pacienetli s ICHS. Na druh¢ strané, jen asi 4% kutdka dokdzi bez
odborné pomoci dlouhodobé ptestat koutit a u zbytku této populace perzistuje zavislost na
tabdku dlouhodobé. Kombinovand intervence ve specializovanych poradnéch, zahrnujici
nahradni nikotinovou 1écbu a dalsi farmaka, dokéaze Gspésnost po prvnim roce 1€cby zvysit az

na necelych 40%, nicméné dlouhodoba abstinence je opét pomérn¢ zasadné nizsi [42].

Casto se hovofi o piinosu mirné konzumace alkoholu z hlediska redukce kardiovaskularniho
rizika. Obecné v sekundarni prevenci vaskularnich chorob toto nikdy nebylo spolehlivé
potvrzeno (a dle naSich vlastnich dat je efekt v nejlepsSim piipadé neutrdlni). Naopak,
pravidelnd konzumace vétsiho mnozstvi alkoholu, zejména v podobé narazovych
alkoholovych excest, riziko recidivy iktu zvysuji. V piipadé hemorhagické CMP stoupa
riziko spojené s pfijmem alkoholu v podstaté linearné [43,44]. Nelze pominout ani ostatni
neptiznivé efekty dlouhodobé konzumace alkoholu, jako je vysoké riziko vzniku zéavislosti,
fibrilace sini, ethylické kardiomyopatie ¢i diabetu mellitu [45,46]. Doporuceni pro sekundarni
prevenci po CMP a TIA z roku 2014 shledéava denni pfijem alkoholu u muzt do 40 g a u Zen
do 20 g jako pfijatelny [8], nicméné aktualn&jsi Guidelines pro prevenci kardiovaskularnich
chorob jsou jiz ptisnéjsi a doporuc€uji denni ptijem alkoholu u muzi do maximalné 20g, resp.
u Zen pouze do 10g denné [7]. V kazdém piipad€, mirnou spotiebu alkoholu mizeme vzdy
maximalné tolerovat, a nikdy ne doporucovat jako prostiedek ke snizeni kardiovaskularniho

rizika.
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Souhrnné tyto principy pro cerebrovaskularni choroby udava opét nasledujici tabulka [8]:

Kazdému pacientovi po iCMP a TIA ma byt ptisné doporuceno zanechat kouieni. I; LoEC

Je vhodné, aby se pacienti po iCMP a TIA vyhybali pasivni expozici tabakového koufte.

lla; LoE B
Specializované poradenstvi, substituce nikotinu a dalsi farmakoterapie odvykéni koufeni
jsou ucinnymi néstroji, které mohou pomoci s abstinenci od koufeni. I; LoE A
Pacienti po probéhlé ischemické CMP, hemorhagické CMP nebo TIA, ktefi jsou vice nez
mirnymi konzumenty alkoholu, by méli spottebu eliminovat ¢i alespon redukovat. I; LoEC
Mirné spotieba alkoholu na urovni 2 drinki u muzi ¢i 1 drinku u Zen je akceptovatelna,
ale abstinentim by v zadném piipadé nemélo byt doporucovano takto alkohol
konzumovat. I1b; LoE B

2.5 Fibrilace sini

Fibrilace sini (FiS) sama o sob¢ nepatii mezi konvenc¢ni faktory aterovaskularni choroby, ale
specidlné u ischemické CMP hraje naopak jednu z klicovych etiologickych roli. Z opacného
pohledu pravé kardioembolizaéni CMP piedstavuje nejzasadnéjsi komplikaci FiS (kterd by
jinak predstavovala v podstaté benigni arytmii). Odhaduje se, Ze FiS je zodpovédna za 10-
12% vsech ischemickych CMP, coz jenom v USA predstavuje vice nez 70 000 novych
ptipadt ro¢né [47] (¢i vice nez 1.5 milionu ptipadt celosvétove). Hlediska relativniho rizika
incidence CMP zvysuje pfitomnost FiS asi 5x. FiS je vice prevalentni u muzi a stoupa
exponencialné s vékem. Ve skupiné do 60 let je prevalence méné nez 1%, zatimco po 80. roce

u muzu jiz vice nez 10%. [48]

Zcela zasadni zménu v osudu pacientl s FiS pfinesly studie dokazujici pfinos antikoagulacni
1écby (warfarinu) v prevenci CMP. Meta-analyza téchto studii zahrnujici vice nez 28 000
pacientl s non-valvuldrni FiS prokazala v souhrnu, ze 1é¢ba warfarinem byla spojena s 64%
redukcei rizika CMP [49]. Na druhou stranu, ro¢ni incidence mrtvice stoupa exponencialné

s kazdym bodem skorovaciho systemu CHADS (s faktorem vzdy 1.5x vstupni hodnota), coz
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dava roéni incidenci CMP u pacientti s nejvyssim CHADS skore vice nez 8%. [50] Lze tedy
fici, ze ponechat pacienta s FiS bez antikoagulac¢ni 1écby (pokud k tomu neni zasadnéjsi
medicinsky diivod) se rovna jeho t¢Zkému poskozeni a zavaznému medicinskému pochybeni.
Na druhé stran¢é warfarin ptes svlij nesporny piinos neni ani z daleka idealnim antikoagulans.
Piedevsim jeho terapeutické okno je velmi uzké a z hlediska antikoagula¢niho ucinku
jakékoliv vychyleni z rozmezi INR 2-3 vede K vyznamnému vzestupu rizika bud’” smérem
k vyssi incidenci ischemickych CMP, resp. vys§imu vyskytu krvacivych komplikaci (v¢etné
hemorhagickych CMP) [51,52]. Navic oba typy téchto komplikaci maji (podobné jako FiS)
vyznamny veékové podminény vzestup, coz v souctu vede k situaci, kde velké mnozstvi
pacientt s FiS ve vys§im veku antikoagulacni 1écbu neuziva z celkem opodstatnénych obav
z nezédouciho ucinku (prudky pokles indikace warfarinu je pozorovan u pacienti jiz od 75.
roku veéku) [53]. Druhym obvyklym problémem 1é¢by warfarinem je, Ze i mezi témi lé¢enymi
zlstava pomémné zasadni ¢ast mimo nalezité rozmezi INR (tj. 2-3). V naprosté vétSing
provedenych analyz nebyla proporce pacientl setrvavajici v nalezitém rozmezi INR vyssi nez
60%. Tedy 40% pacientli m¢lo Spatnou compliance k 1é€bé a hodnoty INR mimo terapeutické
rozmezi, coz vedlo k zdsadnimu nartstu rizika CMP (u nejméné kompliatnich az trojnasobn¢)
[54]. Zlepseni vtomto sméru by mohla piinést extenzivnéjsi preskribce tzv. ,novych
antikoagulancii* (NOAC). Ta zasahuji do koagulace odliSnym mechanismem neZz warfarin
(pfimou inhibici bud’ faktoru Xa nebo Ila), ale pfedevSim nevyzaduji monitoraci u¢inku a
jejich davkovani je podstaté¢ jednotné. Studie s NOAC (a vindikaci FiS méame nyni
k dispozici 4 zastupce této skupiny) vesmés prokazaly pfinejmenSim podobnou (ale nékdy i
vy$§i) antikoagulacni ochranu nez warfarin, ale 1 pfiznivéjsi bezpecnostni profil (a maximum

pfinosu v tomto sméru je tvofeno poklesem rizika hemorhagickych iktt) [55].
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Souhrnna doporuceni [8] ohledné FiS udava opét nasledujici tabulka:

Jak warfarin, tak NOAC jsou indikovany u vSech pacientd s nevalvularni FiS I; LoE A
(permamentni i paroxysmalni forma).

Pacienty lécené warfarinem je tfeba udrzovat v terapeutickém rozmezi s cilem INR 2.5 |; LoE A
(v rozmezi 2-3).

U pacientt, ktefi prodelali CMP ¢&i TIA bez jiné zietelné etiologické pfic¢iny, je vhodné lla; LOE C
prolongované sledovani (holterizace) s hlediska pfitomnosti mozné FiS.

Kombinace antikoagulaé¢ni a antiagregacni 1écby neni obecné doporucovana, ale je I1b; LoE C
prijatelna v ptipad¢ akutniho koronarniho syndromu s implantaci stentu.

Pacienty s vyslovenou kontraindikaci antikoagula¢ni 1é¢by (warfarin nebo NOAC) Ib; LoE B
mohou uzivat aspirin. Pfinosna mize byt dualni antiagregace s clopidogrelem.

Pro vétsinu pacientt s FiS po ischemické CMP by méla byt antikogualacni 1é¢ba

zahéjena jiz v prvnich 14 dnech. Pouze v pripadé vyssiho rizika hemorhagické

konverze ischemického loziska (velké 1éze, hemorhagicka transformace na inicialnim lla, LOE B
zobrazeni, nekontrolovana hypertenze... ) je vhodné toto zahdjeni odlozit.

U pacientli po CMP ¢i TIA, kde je nutno antikoagula¢ni 1écbu z jakéhokoliv diivodu lla; LoE C
prerusit, je pfemost'ujici terapie nizkomolekularnim heparinem pfijatelnou alternativou.

2.6. Stenoza arteria carotis

Stenoticke postizeni velkych tepen lze identifikovat jako zékladni pfi¢inu tmrti pfiblizné u
20% ze vSech probéhlych ischemickych mozkovych ptihod. Velké mnozstvi klinickych studii
srovnavalo nejen rozdily mezi konzervativni a revaskularizacni 1é€bou, ale také jednotlivé
techniky revaskularizace u populaci pacientd rizného vé&ku, pohlavi, pridruzenych
komorbidit, dale také nacasovani revaskularizatniho vykonu a dlouhodobé vysledky
Vv zavislosti na rozsahu sten6zy karotické tepny. Vysledky tfi vyznamnych ramdomizovanych
studii ECST (European Carotid Surgery Trial), NASCET (North American Symptomatic
Carotid Endarterectomy Trial) a VACS (Veterans Affairs Cooperative Study Program)
jednoznacéné prokazuji redukci recidivy ipsilateralni iCMP v nésledujici péti letech u pacientii
se symptomatickou sten6zou a karotis interna s redukci lumen > 70% dle neinvazivnich
vySetfovacich metod 1é¢enych karotickou endarterektomii (CEA) a naopak absenci

jakéhokoliv benefitu z revaskularizace pii redukci lumen < 50%. [56-58] Sedou zénou je tedy
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u symptomatické stendzy rozsah obstrukce lumen 50-69%. Studie NASCET [57] v této
skupiné pacientli prokazuje hrani¢ni trend v poklesu Cetnosti recidiv ikt u pacientti [éCenych
CEA oproti konzervativni terapii (15.7% vs 22.2%, p=0.045), ktery byl zéavisly na profilu
pacienta (vék, pohlavi, komorbidity) a mimo jiné také na zkuSenosti operatéra. Hranice
operacniho rizika urcujici zachovany benefit z CEA (perioperacni iCMP nebo smrt) ve
srovnani s konzervativnim postupem byla v této studii < 6.7%. Jednim z dualezitych faktort
pfinasejicich benefit z revaskularizace je také jeji nacasovani. Dle subanalyzy tfi vyse
uvedenych studii byla nejvétsi redukce primarniho endpointu (recidiva iktu nebo smrt do 30
dnli po primarni CMP) pozorovana u pacienti operovanych do 2 tydnii po ptihodé (30%),
mén¢ jiZz u pacientll operovanych v dob& mezi 2.-4. tydnem (18%) a nejméné u operovanych
V obdobi mezi 4.-12. tydnem. Po 2-3 letech je riziko i u pacientli s vyznamnou (>70%)
sten6zou stejné jako u pacientt asymptomatickych a neni zde tedy indikace k revaskularizaci
[59]. Kontroverzni je negativni vliv pohlavi na peropera¢ni morbiditu a dlouhodobé vysledky
revaskularizace. V subanalyze studie NASCET zaméfené na rozdily dle pohlavi vykazovaly
Zeny statisticky horsi pribch revaskularizace 1 ¢asnéjSi reokluzi oSetfené tepny neZ muzi
(kombinovany endpoint: periopera¢ni mortalita, recidiva iktu a reokluze oSetiené tepny) 14%
u zen a 3.9% u muza (p=0.008) [60].

V klinické praxi jsou zavedeny dvé revaskulariza¢ni techniky, karotickd endarterktomie
(CEA) a perkutanni angioplastika karotid (CAS). V literatufe je dale zmiflovan extrakranidlni-
intrakranialni bypass, tato metoda se v klinické praxi uplatiuje jen marginalné. Karoticka
endarterktomie je dlouhodobé zavedena invazivni metoda spocivajici v chirurgickém
odstranéni endarteria. Nov¢jsi a vyznamné se rozvijejici metodou je perkutanni angioplastika
karotid. Tato metoda je méné invazivni a byla plivodné koncipovana pro polymorbidni
skupiny pacientdi, ktefi nemohli bezpecné podstoupit chirurgicky vykon. VétSina studii

zamétenych na CAS a srovnani této metody s CEA byla sponzorovana komer¢nimi subjekty a
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je nutné na jejich vysledky nahlizet kriticky, nicméné s vyvojem novych technologii a
zvysujici se erudici intervencnich 1ékarti se tato metoda stala prakticky rovnocennou k CEA.
Prvni v&tsi studii, ktera srovnavala CEA a CAS, byla CAVATAS (Carotid and Vertebral
Artery Transluminal Angioplasty Study) [61]. Tato studie prokazala, ze 30 denni mortalita a
recidiva iktu u pacientd, kteti postoupili CAS nebo CEA, je srovnatelna (kolem 6%). Limitaci

této studie bylo pouZiti prosté angioplastiky bez implantace stentu u vice nez 75% pacientd,
ktefi podstoupili CAS. Dalsi v literatufe zminovanou studii byla SAPPHIRE (Stenting and

Angioplasty With Protection in Patients at High Risk for Endarterectomy). Zde jiz byly
pouzity pokrocilejsi technologie vcetné implantace stentu a aplikace protekce
periproceduralni embolizace mozku. PouZiti CEA vedlo k niz§imu vyskytu kombinovaného
cile (mortalita, recidiva iCMP a periproceduralni IM) v prvnim mésici sledovani (9,9% pro
chirurgickou metodu a 4,4% pro intervenc¢ni). Stejny trend na hranici statistické vyznamnosti
byl sledovan i po 1. roce sledovani (20,1% a 12,2%, P=0,05) [62]. V podskupiné vysoce
rizikovych pacientil byly vysledky obou metod srovnatelné a piedpoklad vhodnosti CAS u
vysoce rizikovych pacientd tedy nebyl potvrzen. Mimo jiné vyskyt periproceduralnich
komplikaci zatim stile ptekraoval hypoteticka rizika u asymptomatickych pacientid se
sten6zou obdobného rozsahu léCenych konzervativné. Efekt ,preventivni“ CAS u
asymptomatickych pacientll zatim nevyvazi periprocedurélni rizika vykonu, coz je dal§im
divodem asymptomatické stendzy k revaskularizaci spiSe neindikovat. Ani dalSi rozséhlé
studie neprokazaly statisticky vyznamné lepsi efektivitu jedné ¢i druhé metody. Nicméné ze
subanalyz jednoznacné vyplyva, ze CAS je u pacientll ve vySSim véku provazena nartstem
rizika komplikaci a naopak lepsi vysledky pfinaSel CAS u mladsich pacienti. Relativni riziko
komplikaci pii CAS ve srovnani s CEA bylo ve véku > 65 let 0,6 ((95% CI, 0.31-1.18), pro
pacienty ve véku 65 — 74 let 1.08 (95% CI, 0.65-1.78) a ve véku > 75 let 1.63 (95% CI,

0.99-2.69). Z vyse uvedenych vysledkl vyplyva, Ze u pacientd ve vyssim véku se jevi jako
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vyhodné&jsi CEA oproti CAS. Souhrnné doporuceni tykajici se indikace revaskularizace
karotid v sekundarni prevenci iCMP a TIA uvadime v souhrnné tabulce pievzaté z

aktualnich doporuc¢enych postupt [8]:

U pacientti po iCMP ¢i TIA v poslednich 6 mésicich a s ipsilateralni I; LoE A
vyznamnou stenozou karotickych tepen (70% - 99%) se doporucuje provedeni
karotické endarterktomie (CEA) pii odhadovaném perioperacnim riziku < 6%.

U pacientli po nedavno probéhlé iCMP ¢i TIA a s ipsilateralni stiedné I; LoE B
vyznamnou stenozou karotickych tepen (50% - 69%) potvrzenou druhym

zobrazovacim vySetfenim se doporucuje provedeni karotické endarterktomie

Vv zavislosti na individualnich faktorech a pii odhadovaném perioperacnim

riziku < 6%.

Pti sten6ze < 50% se CEA a karotickd angioplastika a stentaz (CAS) Il.; LoE A
nedoporucuje.
CAS je vhodna jako alternativa k CEA u pacientl s nizkym az primérnym Ila; LOE B

rizikem komplikaci spojenych s endovaskularni 1é€bou u vyznamné stendzy a.
karotis (>70%) dle zobrazovacich metod pfi odhadovaném periproceduralnim
riziku < 6%.

Pii revaskulariza¢nim vykonu u pacientti po TIA ¢i iCMP mensiho rozsahu je Ila; LOE B
vhodnéjsi pfi absenci kontraindikaci provést vykon do 2 tydnii od piihody nez
ho odkladat.

Pti volbé mezi CEA a CAS je vhodné ptihlédnout k v€ku pacienta a anatomii lla; LOE B
postizené tepny. CEA je u starSich pacientl spojena s lepsi prognozou nez

CAS, zvlasté pti anatomii tepen nevhodnych k endovaskularni terapii. U

mladsich pacientti je CAS rovnocenna k CEA.

U pacientll s vyznamnou, symptomatickou stendzou > 70%, se slozitymi lla; LOE B
anatomickymi pomeéry, s restendzou po CEA nebo pfi stendze po ozareni je
vhodné provést CAS.

Ve vyse uvedenych indikacich CEA a CAS musi dany vykon provadét operatér |; LOE B
S prokazanymi zkuSenostmi s periproceduralni CMP a s mortalitou < 6%,
podobné¢ jako v ramdomizovanych studiich.

Optimalni nechirurgicka 1écba zahrnuje podavani antiagragancii, statinti a I; LOE A
upravu dalSich rizikovych faktorti dle pfislusnych doporuceni.
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2.7 Antiagregacni 1é¢ba

Protidestickova 1écba predstavuje zdkladni farmakologické opatieni sekundarni prevence
vSech typu aterovaskularnich chorob. Antiagregacni 1éCba je povazovana za pausalni opatieni
a vlastni G¢inek neni v naprosté vétsiné ptipadu dale nijak ovéfovan ¢i monitorovan. Nelze
tedy hovofit vyslovené o intervenci rizikového faktoru (patofyziologicky korelat na trovni

tvorby trombu na povrchu aterosklerotického platu zde samoziejmée existuje).

Aspirin (ASA) jako stile nejCastéji uzivand latka s antiagregacnim ucinkem pulsobi
predevsim cestou blokady tromboxanového receptoru trombocytu (jakkoliv zasahuje do
agregace desticek i v jinych bodech). Jeho indikace v sekudnarni prevenci ICHS je prokazana
a akceptovana jiz od 80. let minulého stoleti, ale pozdé&ji byl jeho pfinos tadou studii potrvzen
i u dal$ich forem aterovaskularni choroby. Jmenovité pro sekundarni prevenci CMP, v meta-
analyze téchto studii s 5228 pacienty byla tato 1é¢ba spojena s vyznamnou asi 15% redukci
rekurentnich piihod [63]. Efekt ASA se z hlediska prevence rekurentnich piihod nelisil co do
davky (a ta byla testovana ve velmi Sirokém rozmezi 50-1500 mg), ale z hlediska bezpe¢nosti
by tato davka neméla presahovat 325 mg (a pro praxi je asi nejvhodnéjs$i zavedené

davkovani, jako v pfipadé ICHS, tj. 75-100mg denn¢).

Druhé nejbéznéjsi antiagregans piedstavuje clopidogrel, jehoz mechanismem u¢inku je
blokdda ADP-dependentni agregace desticek, zprostfedkovana receptorem P2Y 12 na povrchu
trombocytu. Clopidogrel nebyl nikdy testovan v sekundarni prevenci oproti placebu, ale
existuji srovnani s monoterapii ASA a dale s dudlni antiagregacni 1é€bou (DAPT) ASA+
clopidogrel. Ve studii CAPRIE byl srovnavan clopidogrel s ASA u vic nez 19 000 pacientt
S manifestni aterovaskuldrni chorobou vcetné stavu po CMP a vykazoval jen o néco vyssi, ale
jiz  statisticky signifikantni benefit (necelych 9%) ve smyslu redukce velkych
kardiovaskularch piihod (major adverse cardiovascular event, MACE). Na druhé stran¢, tento

rozdil nebyl specialné v podskupiné pacientii po iCMP signifikantni [64]. Otevienou otazkou
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zustala ale dualni antiagregace clopidogrel plus aspirin (tak, jak je to standardem prvnich 12
mésict po akutnim infarktu). Studie CHARISMA [65] zahrnovala vice nez 15 000 pacientt
opét sriznymi formami aterovaskularni choroby, vcetné stavu po CMP. Monoterapie
clopidogrelem vykazovala tentokrat u pacienti s cerebrovaskularni chorobou Vv této studii
superioritu oproti monoterapii aspirinem. Naopak dudlni antiagregace se ukdzala mén¢
bezpecna nez monoterapie clopidogrelem, pii prakticky stejné Géinnosti. Tato studie doplnila
a upfesnila vysledek o néco starSi studie MATCH, kterd srovnavala monoterapii
clopidogrelem oproti dudlni antiagregaci u asi 7600 pacientii po ischemické CMP ¢i TIA a
ktera neprokazala zasadné&jsi benefit kombinaéni (dualni) terapie [66] (a pravé na zakladé
téchto vysledki byla posléze upravena Doporuceni pro sekundarni prevenci

cerebrovaskularnich chorob).

Tretim moznym modelem antiagregacni 1écby je dualni terapie aspirin + dipyridamol.
Dipyridamol zasahuje do agregace desti¢ek na nékolika urovnich, v€etné ovlivnéni inhibitoru
fosfodiesteraz 5 a prostacyklinu . Pfinejmensim 4 velké randomizované studie porovnévaly
(kromé¢ jiného) efekt monoterapie ASA a dudlni terapie ASA+ dipyridamol u pacientii po
cerebrovaskularni ptihodé. Souhrnné lze konstatovat, Zze kombinacni lé¢ba vykazuje
v sekundarni prevenci lepsi ochranu z hlediska incidence MACE nez monoterapie [67-69]. Na
druhou stranu, dipyridamol je obecné pacienty pomérné Spatné tolerovan, coz odrazi i1 jeho
zcela miziva preskribce v klinické praxi. V tomto sméru je také zajimavy vysledek studie
ProFESS, ktera srovnavala —monoterapii s clopidogrelem oproti  dudlni 1écbé
dipyridamol+ASA. Monoterapie se ukdzala stejn¢ ucinna s hlediska zabranéni rekurentni
CMP a navic kombinac¢ni 1écba byla spojena s vyssi (byt ne signifikantni) incidenci
hemorhagickych ptihod. [70] Lze tedy konstatovat, Ze monoterapie clopidogrelem se v Cistém

klinickém pfinosu (net clinical benefit) zatim jevi obecné jako nejvyhodnéjsi.
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Zéakladni principy ze soucasné platnych Doporuceni [8] shrnuje opét tabulka:

Vsichni pacienti po nekardioembolické CMP by méli uzivat antiagregacni 1écbu spise I; LoEA

nez antikoagulacni.

Ptijatelné varianty jsou bud’ monoterapie s aspirinem, kombinacni 1écba I; LoEA

aspirin+dipyridamol nebo monoterapie clopidogrelem. I; LOEB
lla; LoE B

Neni zadny dlikaz, Ze by zvySovani davky aspirinu mélo n&jaky ptinos, stejné tak efekt  1lb; LOE C

nepiinasi ani pfidani antiagregacni 1écby k antikoagulacni.
Tato terapie je piijatelné pouze ve specidlnich situacich (zejména po aplikaci
koronarniho stentu).

Dualni 1écba aspirin+clopidogrel je piijatelna do 90 dnti po drobné CMP, ale pro lIb; LoE B
dlouhodobé podavani je spojend s nartistem hemorhagickych ikt a neni dopoucovana . Ill; LoE A
2.8 Dalsi faktory

Existuje jist¢ cela fada dalSich faktorli zasahujicich do etiologie cerebrovaskuldrnich chorob
(a vyznam nékterych z nich muze byt zcela krucialni), které nejsou v tomto souhrnu uvedeny.
Bezesporu nejzéasadnéjsi z nich, ale bohuzel kompletné neovlivnitelny, je v€k pacientd
(spravnéjsi by ale bylo fici ,biologicky vék*) — cerebrovaskularni choroby jsou zejména
chorobou vyssiho véku a je celkem jasné, ze i jenom kvili tomu je progndza pacientii po
CMP méné ptizniva, neZ je tomu u ostatnich forem aterovaskularnich chorob. Nelze popfit
ani vyznam dalSich konvenc¢nich rizikovych faktorti aterosklerozy- piedevS§im obezity a
fyzické neaktivity. V tomto piipad¢ ale plati stejna obecna rezimova doporuceni, jako je tomu
napt. v ptipadé¢ ICHS - a o jejich realné¢ implementaci do klinické praxe si neni dobré Cinit

iluze (coz v8ak nesnizuje jejich evidentni ucinnost).

Daéle je zde cela tfada dalSich chorob s prokazatelné zvySenym rizikem CMP. Zatadit je sem
mozno napft. obstruk¢ni spankovou apnoe, aneurysma aorty, valvuladrni chorobu srde¢ni a
nckteré kardiomyopatie, foramen ovale patens, ale i choroby spojené hyperkoagula¢nim
stavem a také nékteré jinak zdanlivé nesouvisejici choroby (napf. chronickd renalni
insuficience). Celkovy dopad téchto faktori na pé¢i v sekundarni prevenci je spise

limitovany, nejsou zde jiz jednotlivé rozebirany.
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SOUHRN SOUCASNYCH MOZNOSTI LECBY ISCHEMICKE CEVNI MOZKOVE
PRIHODY V AKUTNIM STADIU

3.1 AKkutni management

Akutni management u pacientt s ischemickou CMP a TIA je zhlediska zachrany
motorickych i1 kognitivnich funkci naprosto zdsadni. Neurony jsou extrémné citlivé na
hypoxii a pii typickém uzavéru mozkové tepny dochdzi kazdou minutu ke ztrat¢ 1.9
milionu neurond [71]. Rozsah ischemie a rychlost rozvoje nekrozy je realné¢ dana vice
faktory, mezi které patii kolateralni feCisté, rezidualni pratok a kalibr postizené arterie,
reologické vlastnosti krve, aktivace koagula¢niho a fibrinolytického systému. Timto
mechanismem dochazi k rozvoji oblasti centralniho nervového systému (zéna penumbry),
ktera je v dané chvili afunkéni, nicméné pii reperfuzi je schopna své funkce postupné
opét obnovit. Naopak pii pozdni reperfuzi jiz nekroticky zménéné tkané nedojde
k restituci funkce, ale kdalsimu strukturdlnimu poskozeni s vysokym rizikem
hemorhagické transformace iktu. Z vySe uvedenych diivodu je v doporucenych postupech
zcela pochopitelné na prvnim misté zdlraziiovana rychlost a organizace péce s CO
nejkrat§i dobou do zahajeni reperfuze [72]. Jednim z nejslabsich mist je vlastni obdobi
pred aktivaci zachranného systému. Méné nez polovina pacientii postizenych akutnim
iktem aktivuje zachranny systém s odstupem delSim nez 1 hodinu od zacatku symptomu a
u vice nez poloviny pacientil k tomu vedla neznalost ptfiznaki mozkové piihody. Zde
doporuceni apeluji na maximalni intenzitu edukace Sirsi populace, kterd by mohla vést ke
zlepSeni lécebnych vysledki. V poslednim desetileti vlivem centralizace a organizace
akutni péce doslo k zasadnimu rozsifeni poctu pacienti, u kterych bylo mozno provést
reperfuzni terapii [72,73]. Doporuéenymi postupy Ceské neurologické spolenosti a
standardy ministerstva zdravotnictvi je piesn¢ definovan postup zdchranného systému, sit’

center delegovanych k podani fibrinolytické terapie a téz sitt komplexnich
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cerebrovaskularnich center, ktera by méla disponovat téz intervenénimi metodami

s dostupnosti 24 hodin denné a neurochirurgickym zazemim.

3.2 Reperfuznilécba

Zakladnimi metodami reperfuzni 1écby akutniho ischemického iktu jsou systémova
fibrinolyza a nové¢ také lokalni trombolyza a mechanickd trombektomie. Fibrinolytika
pusobi jako aktivatory plasminogenu, aktivuji endogenni fibrinolyticky systém. Aktivace
plasminogenu na plasmin vede k naslednému S$té€peni fibrinu, ale i fibrinogenu a f. V a VIIL.
koagulacni kaskady. Fibrinolytickd terapie (nebo také systémova trombolyza) byla
americkym ufadem pro kontrolu 1é¢iv schvalend k 1é¢bé iCMP jiz v roce 1996 na zakladé

vysledku studie NINDS rtPA Stroke Trial [74]. Tato studie (resp. jeji druha ¢ast ,,PART

I1.*) ukazala, ze podani systémové fibrinolyzy do 3 hodin od rozvoje neurologickych
ptiznakid vede k vyznamné vyssi plné ¢i Caste¢né restituci motorickych funkci v odstupu
tii mésici od primarni piihody (OR, 1.9; 95% CI, 1.2-2.9), ale téz po 1 a 3 letech
sledovani. Stinnou strankou podani trombolyzy vSak byl signifikantni nartst
intracerebralni hemorhagie ve srovnani s placebem (6,4% versus 0,6%), ktery ale neved|
ke zvySeni mortality po tfech mésicich ani po 1 roce sledovani [74]. V dal$im Casovém
sledu probéhlo mnozstvi randomizovanych studii, které vedly ke zptesnéni vybéru adeptt
1écby a ustéleni terapeutického okna podani systémové trombolyzy kromé vyjimecénych
situaci na dobu 4,5 hodin (podrobnégjsi informace o trombolytické terapii piesahuji ramec
této prace). Jakkoliv je trombolytickd 1é¢ba ucinnym nastrojem 1éby, musi byt pfi
rizikovosti v podob¢ fatalnich krvacivych komplikaci vedena uvazlivé a pouze vysoce

erudovanym profesionalem.

Novym terapeutickym nastrojem akutni 1€cby iCMP je mechanicka trombektomie. Rozvoj

intervencnich metod 1é¢by iCMP piimo navazoval na potieby minimalizace krvacivych
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komplikaci fibrinolytické 1é¢by, coz vedlo k zavadéni transkatetrové lokalni trombolyzy
pifimo do trombotického uzavéru. Bezpecné terapeutické okno u této formy lécby se
ukazalo byt delsi nez pii syst¢tmovém podani a souc¢asna guidelines umoziuji pouziti do 6
hodin od vzniku symptomd. Testovani technickych systéma k provadéni vlastni
mechanické trombektomie intenzivnéji probihalo od roku 2007. Prvni uspésna klinicka
studie byla publikovana v roce 2014 [75] a dalsi studie jeji vysledek potvrdily. Jak
ukazala jejich meta-analyza zroku 2015, ve srovnani s trombolyzou trombektomie
zvysuje Sanci na dobry vysledny funkéni stav (modifikované Rankinovo skore 0-2) asi 0
71% (p = 0,005), zatimco Sance na tGspésnou revaskularizaci je az 6x vyssi (p < 0,001)
[76]. Principem této metody je mechanické odstranéni trombu (embolu) z velké mozkové
tepny (typicky arteria cerebri medea) pomoci intraarteridlné zavedeného katetru. Limitaci
této metody je uzsi spektrum vhodnych pacientli, vznik sekundérnich embolizaci pfi
odstraniovani trombu, vysokd naro¢nost na technické vybaveni a persondlni obsazeni
pracovist. Podle dostupnych analyz se mechanickou trombektomii dafilo realizovat u 12
% az 48,5 % pacientl z celkového poctu ischemickych mozkovych ptihod [77,78]. T diky
enormnimu  z4jmu komercnich subjektl dochdzi k intenzivnimu rozvoji stale
sofistikovangjsich 1écebnych systémd a jiz implementované postupy kombinujici
fibrinolytické a interven¢ni metody 1é¢by jsou pfislibem dalSiho pozitivniho posunu v péci
0 pacienty s ischemickou cévni mozkovou piihodou. Na druhé strané je zcela evidentni,
ze 1 nejmodernéjsi pristup v akutni pééi ma své nepiekonatelné limity, dané predevsim

casovym faktorem.

3.3 Podpirna terapie

Mimo specifickou terapii akutniho iktu hraje svoji roli v akutni péc¢i o pacienty s iICMP a
TIA také lécba podpirna. Zde je nutné samoziejm¢ zminit problematiku arterialni

hypertenze. Optimalni hodnoty krevniho tlaku v akutni fazi ischemického iktu nebyly
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dosud zjistény. Extrémné vysoké hodnoty krevniho tlaku vyznamné zvySuji riziko rozvoje
hypertenzni encefalopatie, hemorhagické transformace iktu, srde¢niho a renalniho selhani.
Lehce zvysené hodnoty krevniho tlaku pravdépodobné zvysuji perfuzi v ischemizovanych
oblastech centralni nervové soustavy. Naopak extrémni hypotenze vede ke generalizované
hypoperfuzi, ktera se projevi zejména v ischemizovanych c¢éastech nervového systému.
Souhrnné studie zatim prokazaly, Ze¢ rozmezi krevniho tlaku, které predikuje
nejpriznivejsi klinicky outcome pacienti, se naléza mezi 121 — 200 mmHg systolického
krevniho tlaku a 81 — 110 mmHg tlaku diastolického (coz je natolik $iroké rozmezi, Ze
bude vyzadovat jeste¢ dal§i zptesnéni). V rlznych studiich byly také testovany odlisné
protokoly 1écby ¢i preferovana jednotliva antihypertenziva (naptiklad blokator kalciového
kanalu). Nic z toho vSak k vyznamnéj$imu pralomu v 1é¢bé nevedlo a v prvnich 24
hodinach se doporucuje aktivni snizovani krevniho tlaku pouze pti hodnotach >220/120
mmHg. [8] Pouze v piipadé¢ aplikace systémové trombolyzy jsou postupy terapie udavany
pfesngji. V pfipadé indikace podani systémové trombolyzy je doporuceno udrzovat
hodnoty krevniho tlaku <180/105 mmHg dle specifickych protokolti. Obnoveni
antihypertenzni terapie u hypertonikii 1é¢enych jiz pfed mozkovou piithodou je mozné po
uplynuti 24 hodin za podminky plné neurologické stability. Z dal§ich podplrnych
terapeutickych postupti je doporu¢ovana korekce hypovolémie a hypotenze, udrzovani
euglykémie a normotermie [8]. Diskutabilni je i pausalni podavani kysliku. Znac¢na cast
studii, zejména u pacientd s normoxémii, totiz neprokazuje zadny benefit z aditivniho

podavani kysliku [79,80].
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1. SOUHRN VLASTNICH VYSLEDKU
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1. VYCHODISKO RESENE PROBLEMATIKY

Deklarovanym konecnym cilem péce o pacienty s jiz manifestovanymi kardiovaskularnimi
(KV) chorobami aterosklerotické etiologie (tj. tzv. sekundarni prevence) je redukovat riziko
fatality a incidence rekurentnich KV piihod, prodlouzit tak individualni dobu Zivota osob
postizenych témito chorobami, a to idealné pii zachované plné fyzické i dusevni funkcni
kapacité. Nemén¢ dulezitymi cili jsou vsak i pokles dlouhodobych komplikaci (v ptipadé
korondrni manifestace napt. srde¢niho selhavani), manifestaci aterovaskularni choroby
v jinych lokalizacich, potieby revaskularizaci a v neposledni fad¢ celkové zlepSeni kvality
Zivota pacientl. Zakladni principy, jak dosdhnout tohoto cile, jsou extenzivné definovany
sérii pravidelné¢ obnovovanych tzv. Spole¢nych evropskych doporuceni (,,Guidelines®) pro
prevenci kardiovaskularnich chorob jiz od roku 1994. [2-7] Pocinaje tieti revizi jsou tato
Doporuceni [4] povazovana za jednu ze zakladnich priorit i efektivni opatfeni u pacientt s
cerebrovaskularnimi chorobami (tj. zejména po ischemické cévni mozkové piihod¢).
Konkrétni realizace téchto opatieni spociva na prakticky stejnych principech jako sekundéarni
prevence ischemické choroby srde¢ni (ICHS), tj. 1é€ebné ovlivnéni zakladnich rizikovych
faktori k definovanym cilovym hodnotdm a dale pak pausalni preskribce vybrané

farmakoterapie.

Nakolik jsou principy sekundarni prevence do klinické praxe implementovany, popisuje
pomérmné unikatné uz fadu let projekt EUROASPIRE (European Action on Secondary
Prevention by Intervention to Reduce Events). Ten byl zahdjen v roce 1995/96 a dalsi
identické pitrezoveé studie (deskriptivni surveye) nasledovaly v letech 1999/2000, 2006/7 a
2012/13 (tj. EUROASPIRE II-1V [81-84] [7-9] (a aktualng probiha jiz i studie EUROASPIRE
V). Vysledky téchto studii demonstrovaly vysokou prevalenci neadekvatné kontrolovanych

modikovatelnych rizikovych faktori a insuficientni preskribci zakladni farmakoterapie Vv

sekundarni prevenci ICHS (a to v celé Evropé, véetnd Ceské republiky). Srovnatelné data pro
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ceberovaskularni choroby prakticky neexistovala, dokud tzv. “stroke specific modul” nebyl
realizovan jako substudie EUROASPIRE III. Z vysledku této substudie [85] vyplynulo, Ze
principy sekundarni prevence jsou do klinické praxe u pacientii po prvni ischemick¢ CMP
implementovany jesté daleko hiife, nez je tomu v pfipad¢ sekundarni prevence ICHS. Druha
podobna deskriptivni studie u pacientd po ischemické CMP (ESH Stroke survey) byla
realizovana v letech 2012-13 podle prakticky identického protokolu [11] a v Ceské republice
navic ve stejnych centrech, coz ndm umoziiuje posoudit vyvoj v Case. Pravé Ceskd data
z poslednich dvou jmenovanych projektt (tj. EUROASPIRE IlI- stroke a ESH Stroke survey)

jsou hlavnim zdrojem ptedkladanych vysledkt této disertacni prace.
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2. CILE ANALYZY A ZAKLADNI RESENI OTAZKY

Zakladnim cilem na$i analyzy bylo stanovit, nakolik jsou do realné klinické praxe
implementovany principy sekundarni prevence u pacienti po prvni ischemické cévni
mozkové piithodé¢ z hlediska kontroly konvenc¢nich rizikovych faktord, zdali je zde v prub¢hu
Casu pozorovatelna néjaka zména a nakolik mohou riziko u pacient ovlivnit dalsi okolnosti

(nekonvencni rizikové faktory). Polozili jsme si tedy nasledujici konkrétni otazky:

- nakolik je realn¢ kontrola konvenc¢nich rizikovych faktor v souladu s cilovymi hodnotami,
definovanymi platnymi Doporucenimi, a to ve vzorku stabilizovanych pacientl po prvni
ischemické CMP (Cesky soubor mezinarodni multicentrické studie ESH-stroke survey z roku

2012)

- nakolik se kontrola konvenénich rizikovych faktori zménila v pribéhu mezi lety 2007 a
2013 (tj. v prib&éhu doby, kdy by mélo teoreticky dojit k jiz plné implementaci principt
formulovanych dle Doporuceni) a zdali je zde pozorovatelny alesponi trend k zlepSeni

v celkové mortalité.

- nakolik se li§i kontrola konvencnich rizikovych faktorii u stabilizovanych pacienti po
ischemické CMP a s ICHS (tj. po infarktu myokardu a/nebo koronarni revaskularizaci, véetné

korespondujiciho mortalitniho rizika)

- nakolik mohou stav ¢i osud pacientli ovlivnit dalsi (nekonvenéni) faktory
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3. METODA

3.1 Design studie a studovand populace

Jednotlivé dil¢i analyzy jsou koncipovany jednak jako deskriptivni prafezova (cross-
sectional) studie, jednak prospektivni mortalitni studie. Studie byla realizovana vesmés na
pln¢ stabilizovanych pacientech, tj. minimaln¢ 6 meésicli po zafazovaci akutni vaskularni
ptihodé¢ (1. ischemické CMP, resp. infarktu myokardu a/nebo koronarni revaskularizaci pro
jednu s dil¢ich analyz). Pouzity byly dobie definované ceské soubory mezinarodnich
multicentrickych prazkumi (surveyi), tj. ESH-stroke survey z let 20012-13, EUROASPIRE-
stroke module z roku 2007, a dale EUROASPIRE III a IV ze stejnych ¢asovych obdobi.
Vybér vzorka respektoval centralni protokoly vySe zminénych surveyi, ale fakticky vychazel
z identickych principti (takze vSechny vzorky jsou vzajemné srovnatelné), detailnéji je to

popsano jinde. [11,85]

Pacienti s diagnozou ischemické CMP mladSi 81 let byli identifikovani na zakladé
propoustécich zprav, pticemz definice respektovala kritéria Svétové zdravotnické organizace
WHO [86] a ischemicka etiologie musela byt inicialné (tj. v uvodu/béhem hospitalizace)
verifikovdna zobrazovaci metodou (vypocetni tomografii ¢i magnetickou rezonanci mozku).
Do analyzy nebyli déle zafazeni pacienti s rekurentnimi CMP (i kdyZ pfedchazejici transitorni
ischemicka ataka byla akceptovatelnd), sekundarni hemorhagickou transformaci, dale pak
pacienti Zijici dlouhodobé mimo sledovany region a ti co zemfeli jiz béhem uvodni
hospitalizace. Identifikace jednotlivych probandl byla realizovdna retro-konsekutivné (t;.
zahajena byla s nejrecentnéjSimi piipady a postupovano bylo zpétné v Case), dokud nebylo

dosazeno planovaného souboru ~ 500 pacientd.

Soubor s ICHS (pouzity pro jednu ze subanalyz) zahrnoval pacienty hospitalizované pro

nékterou z nasledujicich situaci: akutni nebo elektivni koronarni bypass ¢i perkutanni
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koronarni angioplastika, akutni infarkt myokardu nebo prokazana koronérni ischemie (dle
zaveéru oSetfujiciho lékafe). Vybér pacienti (resp. verifikace zafazovaci diagndzy) byl
proveden na zaklad¢ informaci v propoustéci zpravé pacienta a zatfazeni byly pouze ti
pacienti, ktefi byli v dobé vySetieni mladsi 81 let. Identifikace pacientt byla zahajena u
nejrecentnéjsSich piipadi, ale ne diive nez 6 mésicu po piislusné hospitalizaci, a pokracovala

zpétné v Case, dokud nebylo (v kazdé z primarnich studii) dosazeno poctu 600 pacientd.

Pro jednu z realizovanych analyz byla také pouzita srovnavaci skupina z obecné populace. Tu
predstavoval soubor vékové vyvazenych subjektd, vysetfenych v radmci populacni studie

postMONICA [11] (blizsi detaily viz pfislusna publikace v piiloze).

Vsechny studie byly realizovany ve dvou stejnych centrech, tj. ve Fakultni nemocnici Plzen a
Institutu  klinické a experimentadlni mediciny, kterd pfedstavuji zdravotnicka zafizeni
univerzitniho typu poskytujici vS§echny typy kardiologické péce (tj. péce o akutni stavy ICHS,

interven¢ni kardiologii a kardiochirurgii) se spadovou oblasti vice nez 500 000 obyvatel.

3.2 VySetiovaci procedury

Vsechny vySetfovaci procedury byly realizovany podle standardnich protokola ptislusnych
studii [ESH stroke survey a EUROASPIRE]. Vysetieni obsahovalo zakladni demografické
charakteristiky, individudlni rodinnou a osobni anamnézu kardiovaskularnich chorob, detailni
informace o Zivotnim stylu a uzivané farmakoterapii. Dale prob&hly nasledujici vySetfovaci
procedury: méfeni télesné vysky a hmotnosti v lehkém spodnim pradle pomoci automatickych
vah SECA 701 (SECA GmbH, Hamburg, Némecko) s pfipojenym métidlem (vahy byly
nalezité¢ kalibrovany vzdy pfed zahajenim kazdé ze studii). Obvod pasu byl méfen ocelovou

krej¢ovskou mirou v misté nejvetsiho objemu trupu.

Krevni tlak (TK) byl méfen standardnim rtutovym sphygmomanometrem (ERKA-tech, Bad

Tolz, Némecko) vsed¢ po 5 minutach v klidu s nasazenou manzetou. Pouzit byl prumér ze
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dvou méfeni provedenych s odstupem alesponi 2 minut, pfi¢emz pokud rozdil obou méfeni
presahoval 10 mmHg, byla provedena jest¢ dal$i méfeni (a pro vypocet priméru pouzity
posledni 2 hodnoty). U pacienti s obvodem paZe vyS$s§im nez 35 cm byla pouzita Siroka

manzeta.

Kuracky habitus byl ovéfovan pomoci ptistroje SMOKERLYSER (Bedfont Scientific, Upchurch,

Velka Britanie) na zaklad¢ poétu vydechovanych ¢astic oxidu uhelnatého (ppm).

Orienta¢ni neurologicky deficit v dobé vysetieni (tj. evidentni afazie, dysfazie, pareza/plegie
koncetin ¢i v obliceji nebo udavany senzitivni deficit) byl posuzovan vysetiujicim Iékafem
(internistou), zatimco individualni funk¢éni kapacita objektivizovana jako Bartheliv ADL
(activities of daily living) Index. [87] Standardni 12-svodové EKG bylo registrovano se

zaméfenim zejména na piitomnost fibrilace ¢i flutteru sini.

Odbér krve byl realizovan z venepunkce po pfinejmenSim 12-ti hodinovém lacnéni.
Laboratorni vySetieni bylo realizovano vesmés v sériich z alikvott zamrazenych pii teploté -
80° C. U vsech proband byly v seru stanoveny pfinejmensim nasledujici analyty: celkovy
(TCHOL) a HDL cholesterol (HDL), triglyceridy (TG), glukoza a B typ natriuretického
peptidu (BNP), a to pomoci komerénich kiti a analyzatoru ARCHITECT c¢800 (Abbott
Laboratories, Wiesbaden, Némecko). LDL cholesterol byl kalkulovan pomoci Friedewaldovy
rovnice, tj. LDL= TCHOL-HDL-(TG/2.22). Detaily dalsich jednotlivych sub-analyz jsou

uvedeny v piislusnych publikacich v piiloze.

VSichni pacienti byli v ramci realizovaného klinického vySetfeni vyzvani také k vyplnéni
jednotného ,,Anamnestického dotazniku,* zamétfen¢ho na psychicky a somaticky stav, véetné
nékterych specifickych projevi kardiovaskularni choroby. Dotaznik pacienti vypliiovali
V nejvetsi mife sami v obdobi pred Klinickym vysSetfenim (v ramci ¢ekani), pouze v piipadé

nejasnosti, chybéni nekterych odpovédi €1 fyzické inkapacity pacienta (Spatny zrak, paréza
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koncetiny..) byl dotaznik dokompletovan za pomoci nékterého z vySetfujicich zdravotnikt
(obvykle vysetiujiciho 1ékafe). Ke stanoveni depresivniho ¢i anxiozniho ladéni byl pouzit
standardizovany dotaznik Hospital Anxiety Depression Scale (HADS)[88]. Kvalita Zivota
byla kvantifikovana pomoci dotazniku SF-36 (Short Form-36) [89]. Anginozni potize byly

zjistovany a objektivizovany na zakladé modifikovaného Roseova dotazniku [90].
3.3 Zpracovani dat

Body mass index (BMI) byl kalkulovan jako pomér télesné hmotnosti v Kilogramech a
Ctverce télesné vysky v metrech. Aktivni koufeni bylo definovano bud jako pozitivni
anamnesticky udaj ¢i vice nez 10 ppm oxidu uhelnatého ve vydechovaném vzduchu (na

zakladé méfeni pfistrojem Smokerlyser).

Pro kategorizaci konvenc¢nich kardiovaskularnich rizkovych faktor bylo pouzito jejich
cilovych hodnot tak, jak byly stanoveny recentnimi Spoleénymi evropskymi doporuc¢enimi
pro prevenci kardiovaskularnich chorob [7], tj.: nadvaha, BMI >25 kg/m? &i obezita BMI >30
kg/m?; zvétseny obvod pasu jako > 102 cm u muzi & > 88 cm u Zen; zvySeny krevni tlak (TK)
jako systolicky TK >140 mmHg a/nebo diastolicky TK > 90 mmHg; hypercholesterolemie jako
LDL > 1.8 mmol/L, nizk¢é HDL jako < 1.0 mmol/L u muzi nebo <1.2 mmol/L u Zen;
hypertriglyceridemie jako TG > 1.7 mmol/L neadekvatni kontrola glykemie jako la¢na
glykemie > 7 mmol/L a/nebo HbAlc > 48 mmol/mol. Pokud doslo v pribéhu ¢asu ke zméné cilové
hodnoty (jako napt. v ptipadé LDL), pouzity byly obé hodnoty. Zvysené BNP jsme arbitrarné stanovili
jako > 100 ng/mL. Jako ,,angina pectoris* byly vyhodnoceny korespondujici potize, pokud se
vyskytovaly alespon 1x tydn€. Za “rezidualni motoricky deficit” byl povazovan pouze nalez
parézy ¢i plegie koncetiny. HADS skore pro depresi a anxiozitu bylo kategorizovano
v souladu se zavedenym standardem do 3 podskupin (pro kazdou z obou dimenzi zvlast):
normalni habitus pii skore 0-7, hrani¢ni (mirné) depresivni ladéni pii skore 8-10 a jista
deprese ¢i anxiozita pii skore 11 a vySe. Hodnoty SF skore byly uzity pfevazné v kontinualni
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podobé, ale pro potieby vypoctu relativniho rizika jednotlivych prediktort kvality zivota byla
pouzita arbitrarni hranice celkového SF skore (SFscoreoray <40 (tj. =nejnizsi kvartil distribuce

tohoto parametru).

Pro potieby prospektivnich analyz byla zjisténa mortalita v souboru k uréitému fixnimu datu,
a to na zakladé registru Ustavu zdravotnickych informaci a statistiky. ICD-10 klasifikace v
umrtnich listech byla pouzita ke specikaci deklarované zékladni pfic¢iny umrti. Kalkulace
statistické sily velikosti vzorku stanovila, Ze nd$ vzorek byly suficientni k posouzeni 5-tileté

mortality s 5% relativni presnosti.

Statisticky byla data testovana pomoci software STATISTICA 8 a STATA/SE 8, pficemz
pouzity byly standardni postupy deskriptivni metody, metodiky neparového porovnani
nezéavislych vzorkd (Mann-Whitney U test a y? test) a dale pak standardni regresni modely
(mnohocetna linearni ¢i logisticka regrese a Coxtv regresni model proporcionalnich rizik pro
potieby mortalitnich analyz). Bliz§i detaily statického zpracovani jsou opét uvedeny

Vv prislusnych publikacich.
3.4 Etické aspekty

Vsichni pacienti zahrnuti do analyzy podstoupili vySetfovaci program na zakladé
dobrovolnosti a jedin€ v pfipadé podepsani Informovaného souhlasu. VSechny zahrnuté
projekty byly projednany a schvaleny lokalni Etickou komisi. VSechna data jsou skladovana
Vv souladu se Zakonem na ochranu osobnich dat a vSechny procedury byly realizovany podle

zasad Spravné klinické praxe.

47



4. SOUHRN VLASTNICH VYSLEDKU
Nasledujici sekce uvadi vysledky jednotlivych subanalyz (podle polozenych védeckych
otazek) Vv sumarizované podobé¢ — blize jsou vysledky rozebrany a diskutovany opét

v ptiloZzenych publikacich.

4.1. Kontrola konvencniho rizikového profilu pacientit po ischemické CMP

V této sub-analyze bylo hodnoceno celkem 424 pacienti o primérném véku 66.0 (£SD 10.4)
let, 60.6 % tvofili muzi (repondence €inila 73.9%). Jednalo se o pacienty minimdlné¢ 6 mésicl
po 1. atace ischemické CMP (nejvice z nich bylo kardioembolické etiologie). Tato kapitola
pfedstavuje Vv podstaté jen zakladni deskriptivni analyzu Eeského souboru projektu ESH

stroke survey z let 2012-13.

Z hlediska uvodniho managementu (tj. v dobé hospitalizace pro zatazujici ptihodu) 41.8%
pacienti bylo inicidlné hospitalizovano na specializované iktové jednotce (primarné ti
z Plzeniského centra projektu), 22.2% obdrzelo inicialné intravenozni trombolyzu a 1.9%

podstoupilo mechanickou rekanalizaci.

Celkem 23.8% pacienti aktivné koutilo (63.6% ztéch co byli kufdky v dobé manifestace
CMP), 42% bylo obeznich, resp. 82.1% mélo zvétSeny obvod pasu. Ackoliv alesponi jedno
antihypertezivum uzivalo vice nez 88% pacientd, nalezité kontrolovany krevni tlak (méné nez
140-90) mélo jen 33.4% ; na druhé strané prevalence tézké hypertenze (>180/110) ale zase jen
13.2%. Na kontrolu hypercholesterolemie lze pohlizet dvéma zptisoby- pokud pouZzijeme
v dobé vySetfeni jiz platnou, ale nikoliv asi jeSté plné¢ implementovanou piisnéjsi cilovou
hodnotu LDL mén¢ nez 1.8 mmol/L. Této hodnoty dosahlo jen asi 14% pacienti. Starsi a
benevolentnéjsi cilové hodnoty méné nez 2.5 mmol/L dosahovalo asi 42% pacientli. Kromé
toho asi 30% subjektti vykazovalo hypetriglyridemii a asi 50% nizky HDL. Pomérné zavazna

je situace z hlediska poruchy glukozového metabolismu. Vice nez 37% pacientil jiz bylo
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mozno Kategorizovat jako manifestni diabetiky (tj. s glykemii nalatno > 7 mmol/l nebo
1é¢bou antidiabetiky), plus dalsich 16.3% plnilo kritéria porusené glykemie nala¢no (6.1-6.9
mmol/L). Nalezité kontroly glukozového metabolismu (tj. glykemie nala¢no >7 mmol/l
a/nebo HbAlc > 48 mmol/mol) v celém souboru nedosahovalo 37.7% probandd. Permanentni
fibrilace (¢i flutter) sini byla v dobé vysSetfeni zachycena u 11.4% subjektd (prevalence

paroxysmalni fibrilace validné zjistitelna nebyla).

Z hlediska medikace pausaln¢ piedepisované v sekundarni prevenci vaskularnich chorob bylo
92% pacienti 1é¢eno antiagregacni nebo antikoagulacni 1é€bou, na druhé strané jen 18.4%
bylo na monoterapii clopidogrelem. Inhibitory angiotensin konvertujiciho enzymu (ACEi) ¢i
blokatory receptoru pro angiotenzin II (ARB) uzivalo necelych 71%, zatimco statiny 62%

pacientli. Warfarinizovano bylo 15.4 % pacientf.

V dob¢ vySetteni (tj. po plné stabilizaci alespont 6 mésicli po manifestaci vaskularni piihody)
vykazovalo 55% pacientl alespoii minimalni neurologicky deficit, zatimco 39.4% motoricky
deficit (tj. paréza ¢i plegie nékteré z koncetin). Prevalence depresivniho ladéni Cinila 24%,
zatimco anxizita se vyskytovala u pfiblizné 17% pacientd. Snizenou kvalitu Zzivota,
definovanou arbitrarn¢€ na Grovni celkového SF skore <40, vykazovalo v naSem souboru 16%

pacientil

Dalsi udaje a analyzy jsou v publikacich v ptiloze 1 a 3.

4.2. Zmény urovné sekunddrni prevence po ischemické CMP mezi lety 2007 a 2013

Celkem 341 a 424 pacientli po verifikované prvni ischemick¢é CMP o primérmém veku 69.0
(£SD 9.1) a 66.8 (£SD 10.4) let bylo vySetfeno v ramci prvni (2007) a druhé studie (2012-13)
a je porovnavano v predlozené analyze. Pokud vylouéime pacienty, kteti zemieli mezi
propusténim z hospitalizace a vySetfenim, celkova respondence ¢inila v obou studiich 79.3%,

resp. 73.9%.
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Pokud posuzujeme vyvoj adherence k doporuc¢enym cilovym hodnotdm jednotlivych
rizikovych faktort, signifikantné se mezi lety 2007 a 2012/13 zlepSila pouze kontrola
hypercholesterolemie, a to jest¢ jenom pokud pouZzijeme starSi a benevolentnéjsi cilovou
hodnotru LDL (tj. méné nez 2.5 mmol/L). Naopak vyznamné stoupl (ponékud pickvapive)
pocet kuiaki a také proporce zvySené¢ho obvodu pasu. Ostatni zékladni rizikové faktory se
staticky vyznamné nezménily, a to bohuzel v¢etné kontroly hypertenze, kterou lze v kontextu
sekundarni prevence povazovat za kliCovou. Vyznamné se neménila (nelepsila) ani kontrola
poruchy glukozového metabolismu ¢i jeji prevalence (tj. 50-60%, coz lze povazovat za

alarmujici).

4

Prece jenom ptizniveéjsi vysledky davaji data ohledné kurativy. Zasadné stoupla proporce
inicialni hospitalizace na iktové jednotce (z cca 7 na 42%) a trombolyz (z cca 2 na asi 22%).
V sekundarni prevenci skokové narostla preskribce clopidogrelu (v roce 2007 jesté vibec

nepiedepisovaného) a mirnéji, byt jiZ statisticky vyznamnég, i statin?l.

Soucasti téze studie byla i mortalitni analyza dat z roku 2007. V prib&hu 1959 dni (5.4 let)
follow-up zemfelo v souboru celkem 97 pacientl (28.5%), z ¢ehoz 75 fatalnich piipadt bylo
posouzeno jako kardiovaskularni. Korespondujici pétiletd celkovd mortalita ¢inila 25.8%, z
toho kardiovaskularni 19.9%. Za pomoci Coxova modelu jsme dale analyzovali relativni vahu
jednotlivych (kategorizovanych) konvenc¢nich rizikovych faktorti na individualni mortalitni
riziko. Zjistili jsme, Ze po komplexni adjustaci pouze v&k piesahujici 64 let a suboptimalni
kontrola glykemie (definovand jako glykemie nalatno > 7 mmol/L a/nebo HbAlc > 48
mmol/mol) vstoupily do regresniho modelu jako signifikantni prediktory celkové i1

kardiovaskularni mortality.

Dalsi udaje 1ze dohledat v publikaci v piiloze 1.
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4.3. Srovnani tirovné sekunddrni prevence u pacientit po ischemické CMP a s chronickou

ischemickou chorobou srdecni

Tato analyza zahrnovala cekem 1729 pacientli, 765 po prvni ischmeické CMP (vyse
analyzované soubory) a 964 se stabilizovanou ICHS (tj. minimalné¢ 6 mésict po infarktu ¢i
koronarni revaskularizaci), spojené Ceské soubory EUROASPIRE Il a 1V) o primérném
véku 67.8 (£SD 9.9) a 64.3 (£SD 9.0) let, resp. Pacienti po CMP byli signifikantné starsi a
byli cCastéji zenského pohlavi a castéji koufili. Mén¢ cCasto byli sledovani specialistou
(neurologem, kardiologem...) a zasadni rozdil byl i v anamneze revaskularizaci (zatimco
94.2% pacienti s ICHS bylo po koronarni revaskularizaci, endarterektomie a. carotis byla

provedena pouze u asi 5% pacienti po CMP).

Z hlediska adherence k zakladnim principim sekundarni prevence pacienti po CMP Castéji
koutili, m¢li vy$si prevalenci zvySené¢ho obvodu pasu, Spatné kontrolované hypertenze a
hypercholestrolemie. Naopak neadekvatni kontrola glukozového metabolismu byla zase
Cast¢jsi u pacienti s ICHS. Tyto rozdily pfetrvavaly signifikantni i po komplexni adjustaci

v mnohocetné logistické regresi.

Pacienti po CMP byli také signifikantné méné casto léCeni zdkladni farmakoterapii
v sekundarni prevenci, tj. antiagregancii, ACEi ¢i ARB a statiny. PiestoZe fibrilace sini se u
pacientli po CMP vyskytovala celkem ocekavatelné castéji nez u téch s ICHS, antikoagulaéni

1é¢ba byla paradoxné uzivana vyznamné méné (62.5 % versus 94.2%).

Mortalitni analyza byla realizovana u 815 subjekta (tj. u téch vySetienych v letech 2006/07).
V prubéhu sledovani (2050 dni v medianu) celkem 168 pacienti zemielo (20.6%), z ¢ehoz
126 fatalnich ptihod (15.5%) bylo posouzeno na zédkladé dostupné dokumentace jako
kardiovaskularni etiologie. Korespondujici 5-tileta celkova mortalita ¢inila 25.8% u pacienta

po CMP, zatimco 13.3% u ICHS, resp. (p=0.0023; % test), zatimco 5-tileta kardiovaskularni
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mortalita 19.9% versus 9.7%, resp. (p=0.013). Signifikantni rozdily v mortalit¢ ale bylo
mozno mezi obéma skupinami pozorovat jiz po prvnim roce od vySetieni [celkova mortalita:

4.1% versus 1.6%, p=0.031; kardiovaskularni mortalita: 3.8% versus 1.0%, p=0.0069)].

Pti pouziti Coxova modelu proporciondlniho rizika a po komplexni adjustaci na dalsi rizikové
faktory vykazovali pacienti po CMP asi o 85% vyssi riziko celkové mortality ¢i o 89% vyssi
riziko kardiovaskularni mortality a to se nezménilo ani pokud byla v druhém kroku do
modelu pfidana i uzivana farmakoterapie ACEi/ARB a statiny [plné adjustované HRR pro
CMP jako kvalifikujici diagnozu ¢inilo 1.78 (95% CI: 1.24-2.55) ¢i 1.83 (95% CI: 1.19-2.77)

pro celkovou ¢i kardiovaskularni mortalitu, resp.]

Blize viz publikace v ptiloze 2.

4.4 Dalsi diléi realizované sub-analyzy

4.4.1 Kontrola hypertenze u pacientii po CMP ve srovndani s obecnou populaci.

V této sub-analyze byla srovnavana kontrola hyperenze v souboru ESH stroke survey z roku
2012 s vékové/genderové vyvazenym souborem obecné populace ze studie post-MONICA
(ptiloha 3). Jak se dalo ocekavat, prevalence hypertenze byla u pacinetd po CMP zasadné
vys$s§i nez v kontrolni, relativné zdravé populaci (91.5% versus 71.7%). Z hlediska nalezité
kontroly hypertenze (tj. pod 140/90 mmHg) vSak obé& skupiny vychazely v podstaté podobné
Spatné (tj. jen 43%, resp. 44% Dbylo 1éCeno nalezitym zpusobem). Z ostatnich rizikovych
faktori nutno zminit napfiklad takika dvojnasobnou prevalenci koufeni u pacienti po CMP

OF
4.4.2 Trendy celkové mortality po ischemické CMP

Tato analyza byla realizovana u celkem 4020 pacientl, hospitalizovanych mezi lety 2003 a

2010 ve Fakultni nemocnici Plzen s CT verifikovanou ischemickou cévni mozkovou ptihodu
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(ptiloha x). Z tohoto velkého souboru celkem 1848 pacientt zemielo ke 31.12.2011, kdy byl
ovéfen jejich vitalni status. In-hospitaliza¢ni mortalita (case-fatality) ¢inila 7%, zatimco 30-ti
denni a 1-rocni 13.3% a 29%, resp. Pokud jsme ovSem porovnali takto cCasové
standardizovanou mortalitu mezi jednotlivymi 1éty, nenalezli jsme zadny signifikatnéjsi trend.
U pacientd, kteti byli z hospitalizace propusténi (tj. piezili primarni ptihodu), vék, muzské
pohlavi, piredchazejici CMP, fibrilace sini, vstupni zvySena glykemie a zvySeny kreatinin
predikuji signifikantné zvySeni 5-ti leté mortality, zatimco 1écba statinem, clopidogrelem ¢i

antikoagulancii naopak mortalitu predikuji negativné (tj. pisobi jako ,,ochranné* faktory).

4.4.3 Prediktory kvality Zivota a jeji vztah k mortalitnimu riziku

Tato sub-analyza byla realizovana u souboru pacientd vySetienych v roce 2007
(EUROASPIRE-stroke survey), pticemz kvalita Zivota (QoL) byla objektivizovana pomoci
skorovaciho systému — dotazniku SF-36 (36-item Short-Form Health Survey) (pfiloha 4).
Anxieta, deprese (na zakladé HADS skore >11), BNP > 100 ng/mL, rezidualni motoricky
deficit a Rankinovo skore > 4 pfi propusténi a zvySeny krevni tlak se ukazaly jako hlavni
determinanty zhorSené kvality Zivota v prifezové analyze. V prospektivnim sledovani snizena
kvalita Zivota nezdvisle (po komplexni asociaci) predikovala 5-tiletou celkovou ¢i
kardiovaskularni mortalitu [HRR 2.01 (95%CI:1.21-3.32), p <0.007 ¢i 2.32 (95%Cl:1.32-

4.09), p<0.003, resp.)]

4.4.4 Paradoxni vztah obezity a krevniho tlaku na prezivani po ischemické CMP.

Tyto sub-analyzy byly realizovany v souboru ESH stroke survey (a to véetné dat jesté z
inicialni hospitalizace). Normalni té€lesna konstituce (BMI méné nez 25) ¢i pokles télesné
hmotnosti o 3 kg se ukdzaly jako vyznamny nezavisly ukazatel ptezivani pacienti po CMP

(spojeny s vice nez pétindsobnym vzestupem mortality) ¢asné po propusténi z hospitalizace
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(tj. v priabéhu prvnich 16 mésicti). Naopak obezita se paradoxné ukazala jako “ochranny

faktor” (ptiloha 5).

Podobné paradoxni vztah byl v jiné analyze nalezen smérem ke krevnimu tlaku v akutnim
stadiu CM/P (tj. béhem hospitalizace). Pacienti, jejichz stfedni tlak pfi pfijeti ¢inil 100-110 ¢i
ti, jejichz systolicky tlak pfi propusténi byl niz§i nez 120, umirali po dimisi signifikatné

Castéji nez ti s vy$§imi hodnotami.

4.4.5 Vztah mezi subtypem CMP a polymorfismem genu pro prothrombin

Tato subanalyza byla opét realizovana na souboru pacienti ESH stroke survey a testovana
byla asociace mezi dvéma polymorfismy pro prothrombin (rs6025 a rs1799963) a subtypem
mrtvice (tj. obstrukce velké tepny, kardioembolicka CMP, lakunarni CMP, nedeterminovana
CMP) stanovenym systémem CCS (Causative Classification of Stroke System). Zjisténo
bylo, Ze kombinace polymorfismu rs1799963 a aktivniho koufeni je spojena s excesivnim
rizikem ‘“nedeterminovaného” subtypu CMP (pravdépodobné jako disledek excesivniho

trombotického rizika postiZzenych osob) (ptiloha 6).

4.4.6 Vztah mezi mortalitou pacientii se stabilizovanou vaskularni chorobou a biomarkery

kalcifikace cévni steny

Tato sub-analyza byla realizovana na spojeném souboru EUROASPIRE 111+ EUROASPIRE
I11 stroke survey (tj. jak pacienti po CMP, tak i s ICHS). Zaméfena byla na aditivni mortalitni
riziko, spojené s tzv. matrix Gla proteinem (MGP), ktery je pfirozenym inhibitorem
vaskularnich kalcifikaci a jednu, zjehoz isoforem dp-ucMGP (desfosforylovany
nekarboxylovany MGP) Ize pouzit jako biomarker tohoto patofyziologického procesu
(vaskularnich kalcifikaci). Zjistili jsme, Ze zvySena hodnota dp-ucMGP na urovni 4. kvartilu
byla spojena sasi dvojnasobnym rizikem S5-tileté celkové ¢i kardiovaskularni mortality

(ptiloha 7).
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5. DISKUZE

5.1 Jaka je redlnd adherence k doporucéenym ciliim sekunddrni prevence ischemické CMP

a jak by se situace mohla zlepsit?

Souhrnné 1ze na zakladé¢ nasich vysledkti konstatovat, ze klinicka realita v oblasti sekundéarni
prevence ischemické CMP ma velmi daleko k tomu byt optimalni a skute¢na adherence
k doporuc¢enym hodnotam kontroly konvenc¢nich rizikovych faktord je mnohdy az ostudné
hypertenzi, jeji nalezité terapeutické kontroly bylo dosazeno jen u necelych 44% vySetfenych
pacientdi, a navic zde neni mozno sledovat ani zasadné&jsi zleSeni v priitbéhu sledovaného
obdobi. Na tomto misté je také nutno vzit v uvahu i dal$i nova fakta. V relativné nedavné
studii SPRINT (zminéné jiz v teoretickém uvodu) bylo prokazano, ze intenzivnéjsi 1éCba
antihypertenzivy k nizsi cilové hodnoté (STK v priméru =121 mmHg) byla provazena u
vysokorizikovych subjektd (véetné pacientl s manifestni vaskuldrni chorobou) také 0 25%
niz8im rizikem celkové mortality jiz béhem necelych 3,5 let 1écby [91]. Jakkoliv se fadu let
vedla debata o tzv. J kiivce vztahu mezi dosazenym TK a rizikem MACE u pacientii s ICHS a
Guidelines z roku 2016 navic stanovuji ,,jednotnou‘ cilovou hodnotu TK < 140/90 mmHg
[7]) specialné pro incidenci cerebrovaskularnich piihod, J kiivka nikdy neplatila a vztah pro
tento faktor byl celkem linearni (tj. ¢im niz$i tlak byl dosazeny 1écbou, tim vyssi profit
Z hlediska redukce CMP zde byl pozorovan). Lze tedy pfinejmensim divodné spekulovat 0
tom, Ze optimalni cilova hodnota TK v sekundéarni prevenci po ischemické CMP by se klidné
mohla pohybovat az nékde u 120/80 mmHg (a situace v praxi je tedy jesté horsi, nez co fikaji

nase vysledky).

Podobn¢ ,,neradostna‘ situace zustava v oblasti intervence lipidového profilu, kde se zaroven

cilové hodnoty 1é¢by za poslednich 20 let asi nejvice ménily (z LDL < 3 mmol/L v roce 1998
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na soucasnych < 1.8 mmol/L) Vice striktni 1écebny cil je zaloZen pfedevsim na jakési ,,druhé
generaci® statinovych studii (tj. PROVE-IT, TNT, IDEAL, AtoZ u pacientd s ICHS, a
SPARCL po ischemické CMP), které konzistentné prokazaly, ze ¢im vyssi je pouzita davka
statinu, tim vyssi je také v sekundarni prevenci piinos ve smyslu redukce incidence MACE
[92]. Striktni 1éCebny cil LDL < 1.8 mmol/L odvozeny z téchto studii (a formulovany
piinejmensim od roku 2012) vSak do klinické praxe pronika spiSe jen ,,neochotné*- v naSem
souboru dosahlo cilové hodnoty LDL < 1.8 mmol/L jen pouhych 14% pacient. Nejvice na
vin€ je pravdépodobné dlouhodoba neochota ambulantnich 1€kaiti ptfedepisovat statiny ve
vys8i davce (a vétSina pacientd by takto vyzadovala nejvys$si dostupnou davku, tj. bud’
atorvastatin 80mg nebo rosuvastatin 40 mg) a také fakt, ze vysokodavkovany statin neni
pacientiim doporucen jiz inicialné (tj. vV dob& propusténi pro primdrni vaskuldrni ptihodu).
V ceské casti studie EUROASPIRE IV zroku 2012/13 uzivalo nejvy$si dostupnou davku
statinu jen zcela zanedbatelnych 2.4% pacientd v sekundarni prevenci ICHS [93] - u pacienti
po CMP se vnasich souborech takovyto jedinec nevyskytl vibec. Na druhé strané je
v soucasné dobé piece jenom jiz zndt, ze preskribce vysokodavkovaného statinu roste
pfinejmensim u pacientt po infarktu myokardu (ve studii EUROASPIRE V z roku 2017 to jiz
bylo az 26% pacientll) a lze doufat, ze se agresivni 1é¢ba dyslipidémie promitne i mezi
pacienty po ischemické CMP. K dosazeni soucasné velmi piisné cilové hodnoty LDL méame
nové alespont teoreticky k dispozici 1 dal$i terapeutické nastroje. Prvnim krokem bude
pravdépodobné pfidani ezetimibu. Kombinace ezetimibu se stfedné¢ déavkovanym statinem
vedla u pacientll v sekundarni prevenci ve studii IMPROVE-IT k cca 24% poklesu LDL a o
necelych 7% niz$imu relativnimu riziku incidence MACE (oproti monoterapii statinem) [26].
Ezetimib je také v klinické praxi pouzivan jiz fadu let a i u nas relativné¢ ekonomicky
piijatelny. Nové¢jsi piistup predstavuji inhibitory enzymu PCSK-9 (proprotein-konvertaza-

subtilizin-kexin 9). Inaktivaci tohoto specifického enzymu se dosahne zvyseni exprese LDL
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receptoru na povrchu hepatocytu a tim i fddového vzestupu ,,internalizace* LDL castic do
jater. Jiz registrovany (a v omezené mite 1 v klinické praxi) jsou dvé monoklonalni protilatky
proti tomuto enzymu (evolokumab, alirokumab). PCSK-9 inhibitory vykazuji do té doby
prakticky nevidanou hypolipidemickou u¢innost, napt. ve studii LAPLACE-TIMI 57 [94] byl
evolokumab podavan subkutanné kazdé dva tydny a spojen s vice nez 66% poklesem LDL!
Zcela recentné mame k dispozici také vysledky prvnich studii v sekundarni prevenci ICHS
., tvrdym vystupem®. Studie FOURIER [27] realizovand na vice nez 27 500 pacientd se
stabilizovanou aterovaskularni chorobou a hodnotou LDL pifes 1.8 mmol/L (1é¢enych
stfedné- ¢i vysokodavkovanym statinem). Lécba evolokumabem byla provazena nejen =~ 60%
poklesem LDL (podobné jako v ostatnich studiich s touto latkou), ale také signifikantnim

21% poklesem incidence velkych kardiovaskularnich ptihod oproti placebu.

Dalsi pomérné zasadni problematiku v sekundarni prevenci ptredstavuje diabetes mellitus a
dalsi formy poruseného glukozového metabolismu. Vice nez 37% pacientt jiz bylo mozno
kategorizovat jako manifestni diabetiky (tj. s glykemii nala¢no > 7 mmol/l nebo 1é€bou
antidiabetiky) a jesté¢ dalSich asi 16% plnilo kritéria poruSené glykemie nalacno. Pfi
podrobngjsi diagnostice zahrnujici jest¢ 1 glykovany hemoglobin, nalezit¢ kontroly
glukozového metabolismu (tj. glykemie nalatno >7 mmol/l a/nebo HbAlc > 48 mmol/mol)
v celém souboru nedosahovalo 37.7% probandd. Piestoze o roli poruchy glukozového
metabolismu v etiologii aterovaskularnich chorob celkem nikdo nepochyboval, z pohledu
dikazu ptinosu antidiabetické 1écby z hlediska redukce rizika MACE (v kontextu diabetu
oznacovaného jako jeho ,,makrovaskularni komplikace). Jakkoliv béZzna antidiabeticka 1é¢ba
zalozena na inzulinu a/nebo peroralnich antidiabeticich G¢inné snizuje glykemii i riziko
rozvoje tzv. mikrovaskularnich komplikaci (diabetické retino-, nefro- ¢i polyneuropatie...) z

hlediska jinak divodné ocekavatelné redukce kardiovaskularnich ptihod, zistava v lepsim
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ptipad¢ neutralni, v horSim je provazena dokonce vzestupem mortality [95]. Jesté Guidelines
z roku 2012 doporucovala prevazné 1écbu zalozenou na metforminu (i kdyz ani jeho vysledky
z hlediska efektu na redukci MACE nebyly nijak osliiujici) a postulovala i pojem ,,maximalni
bezpecné 1écby* diabetu (korelujici s hodnotou HbA1c 48 mmol/mol). Ani novéjsi generace
peroralnich antidiabetik typu DPP-4 inhibitor nepfinesla zdsadnéjsi zménu a jejich u€inek na
incidenci makrovaskularnich komplikaci byl pievazné neutrdlni (coz bylo eufemicky
oznacovano jako ,.kardiovaskularni netoxicita®). Pielom nastal az s dvéma novymi latkami.
Empaglifozin (antidiabetikum typu SGLT-2 inhibitor, zvySujici mocovou exkreci glukozy)
byl ve studii EMPA-REG Outcomes [36] provazen nejen poklesem glykemie, ale také
(kone¢né!) 1 vyznamnym 38% poklesem kardiovaskuldrni mortality. Podobné ve studii
LEADER [37] byl liraglutid (antidiabetikum typu GLP-1 analog, zabrafujici pievazné
postprandidlnimu vzestupu glykemie) provazen opét signifikantni 22% redukci celkové
mortality. Jakkoliv ob& studie nebyly primarné designovany k priikkazu efektu antidiabetické
lééby v sekundarni prevenci, lze jejich vysledky do ur€ité miry extrapolovat i na pacienty

S manifestni aterovaskularni chorobou.

5.2 Jaka je situace voblasti péfe vakutnim stadiu CMP a dalsi farmakoterapie

v sekundarni prevenci?

V této oblasti lze najit jak pfiznivé, tak i méné ptiznivé zpravy. Dobrou zpravou je bezesporu
to, Ze proporce inicialni hospitalizace na iktové jednotce stoupla mezi lety 2007 a 2012/13
vice neZ Sestindsobné, zatimco proporce inicidlni trombolyzy dokonce vice nez devitinasobné.
Je prokazané, ze centralizace péce po iCMP do podoby “iktovych center” zrychluje vSechny
nezbytné kroky v kritické ¢asné fazi po iCMP a vede i ke zmirnéni nasledki iCMP [96,97].
Na druhé strané indikace trombolyzy byla v plzeiiském centru v roce 2012/13 stale jeste o
vice nez 60% Ccast¢jSi nez v prazském, prestoze na iktové jednotce bylo hospitalizovano

pacientt zhruba podobné. Tento rozdil zfejmé odrazi zkusenost S timto typem 1écby, ktera je v
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plzeniském centru delsi nez v Praze 5 (kde jest¢ v dobé prvni studie centralizovana péce i
trombolyzy poskytovany nebyly viibec). Lze predpokladat, Ze pro vétsinu pacientd v Ceské
republice (mimo velké aglomerace) bude ale redlnd dostupnost centralizovana péce v podobé
iktové jednotky a propracované metodiky c¢asného managementu spiSe omezena a hrubé
determinovana dojezdovou dobou mezi bydlistém a takto specializovanym centrem. Existuji
také data dokazujici, Ze bezprostfedni ptfinos z hlediska poklesu mortality byl pozorovan
pouze v nemocnicich, kde existuje definovany a centralizovany ,,protokol* v ¢asném piistupu
ICMP, ve srovnani se zafizenimi poskytujicimi pouze obvyklou péci [96]. Vybudovani
dostate¢n¢ kapacitni a hlavné¢ v kratkém Casovém intervalu dostupné sit€, navic obsazené
vySkolenymi tymy zdravotnikll a poskytujicimi tak ¢asnou péci po CMP podle recentnich

standardi, je ukol pro tvirce zdravotni politiky a bude jist¢ vyzadovat jesté fadu let.

Antiagregacni 1écba predstavuje zakladni opatfeni u vSech typa aterovaskularnich chorob a
spolu s antikoagulaéni 1é¢bou byla v naSem souboru preskribovana asi u 87-93% pacientti. Na
druhou stranu, pievazna vétSina pacientt byla stale 1éCena pouze monoterapii aspirinem. Ze
studie CHARISMA [65] pfitom vyplynulo, Ze monoterapie clopidogrelem vykazovala u
pacientll s cerebrovaskuldrni chorobou superioritu oproti monoterapii aspirinem. Naopak
dualni antiagregace clopidogrel plus aspirin (obvykla u ICHS) se ukazala méné bezpecna nez
monoterapie clopidogrelem, pii prakticky stejné ucinnosti [66] - pravé v souvislosti S
vysledky této studie byla jiz v roce 2008 upravena doporuceni v tomto sméru [98]. V nasi
studii vSak bylo v roce 2012/13 1éceno clopidogrelem pouze 18% pacientii. Toto nizké Cislo
lze ale vysvétlit tim, ze v dobé propusténi z hospitalizace (cca 2011-12) nebyl jesté
clopidogrel u nés pIné¢ hrazen zdravotnimi pojisStovnami v indikaci sekundarni prevence
1CMP a klinicka realita se v dalSich letech pomérné zasadné zlepsila (podle jinych nasich dat

byl clopidogrel pfedepsan pii propusSténi z hospitalizace u 48% pacientli). Alternativni
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dvojkombinace antiagregancii, tj. aspirin plus dipyridamol byla uzivana v roce 2012/13 pouze

6 pacienty, a to nejspise z duvodu Spatné subjektivni tolerance pacienty.

K zasadnimu pielomu by mohlo dojit v oblasti fibrilace sini (FIS). Ta, a¢ neni nejcastéji
zastoupenym rizikovym faktorem CMP, etiologicky piedstavuje asi nejrobustnéjsi a nejvice
rizikovy parametr. Prevalence permanentni fibrilace ¢i flutteru sini ¢inila v nasich souborech
asi 12%. Tato hodnota vSak spiSe podcenuje redlnou situaci (pravdépodobné kvili tomu, ze
nas soubor zahrnoval relativné nizkorizikové pacienty po CMP- viz dale) a Vv jiném nasem
neselektovaném souboru pacienti po CMP ¢inila prevalence FIS az 25% (velké registry
udavaji 1 vice nez 33% [99]). V kazdém ptipadé az 24% znaSich vySetfenych pacienti
neuzivalo zadnou antikoagulaéni 1é¢bu a k tomuto poctu je tieba pripocCist jesté jisté
nezanedbatelné mnozstvi osob s nezachycenou paroxysmalni formou FIS, podle aktualnich
principti rovnéz jiz indikovanych k antikoagulacni 1écbe. Takto zésadni mnozstvi pacient
neuzivajicich antikoagulaéni 1€¢bu (a hrubé tak vystavenych riziku recidivy CMP) by se ale
v pfistich letech mohlo snizit diky rozmachu novych antikoagulancii, slibujicich
pfinejmensim stejnou antitrombotickou ucinnost, ale zejména vyssi bezpecnost z hlediska

hemorhagickych mozkovych piihod a dalsich krvacivych komplikaci [100]

5.3 Pro¢ a nakolik se liSi v praxi realizace sekundarni prevence a dalSi osud pacientt po

ischemické CMP a po infarktu myokardu?

Je vcelku evidentni, ze prodélana CMP determinuje osud pacienta zasadné jinak, nez je tomu
Vv pfipad¢€ infarktu myokardu. Na prvnim misté je nutno asi zminit znacné vys$i mortalitni
riziko u pacienti po CMP. V nasi studii, a¢ jsme porovnavali v podstaté jen velmi dobie
stabilizované jedince a inicialné bezpochyby ty s méné mutilujicim prubéhem choroby, bylo
pétileté mortalitni riziko pacientli po iCMP vice nez 2.7x vyssi (28.5% versus 9.5%). Jina

nase mortalitni analyza, zahrnujici takika 10 000 pacientii hospitalizovanych ve FN Plzen pro
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infarkt ¢i CMP (avSak tentokrat vSechny a nikoliv jen ty, ktefi prezili alespont 6 mésict po
akutni ptihod¢€), ukazala zhruba podobny rozdil v pétileté mortalité (22.1% versus 49.5%).
Navic je nutno vzit v uvahu, Ze i vysledny funkéni stav po CMP je nesrovnatelné horsi nez po
infarktu myokardu, at' jiz hlediska kvality zivota, celkové funk¢éni kapacity, ale tieba i
vyskytu deprese a dokonce i srde¢niho selhavani (logicky spiSe ocekavatelného v piipadé
infarktu). Dlvodl tohoto zasadniho rozdilu je cela fada. Z téch neovlivnitelnych je to
predevsim fakt, ze K CMP dochazi spise ve vysS§im véku, kdy riziko dal$ich komplikaci a
komorbidit je piece jenom také zvySené (rozdil primérného véku nasich souborti ¢inil pouze

necelych 5 let, ale to je dano také tim, ze vék probandii byl uméle ,,zastropovan®).

Druhym, spiSe jen z ¢asti a velmi tézko ovlivnitelnym diivodem je obecna dostupnost (¢i spise
existence) péce v nejakutnéj$im stadiu. Pacienti s infarktem myokardu jsou dnes obvykle
transportovani zachrannou sluzbou piimo do spadového Kkardiocentra a v naprosté vétsiné
(podle naSich dataz v 95 procentech) podstoupi diagnostickou koronarni angiografii a
prinejmensim pokus o revaskularizaci myokardu. Moznosti akutni lécby v ptipadé€ ischemické
CMP jsou zcela nesrovnatelné hor$i. Pfedev§im je zde Casova bariéra, kdy se fada pacientl
(vétsina?) velmi rychle ocitne mimo ,,terapeutické okno®, a to jak vlastni vinou, tak i vlivem
neovlivnitelnych okolnosti (napt. CMP béhem spanku). Fyzickou bariéru piedstavuje
dojezdova vzdalenost do centra poskytujiciho ptisluSnou specializovanou péci. Jakkoliv se u
nas V prabehu poslednich let mnoho v této oblasti dosti zdsadné zménilo, jedna se pfevazné o
zlepSeni terapeutickych procest v ramci piislusného centra a bohuZzel nikoliv rozsifeni jejich
moznosti pro vyraznéji vys$si mnozstvi pacienti s CMP.

Poslednim zasadnim divodem, tentokrat (alespon teoreticky) relativné snadno ovlivnitelnym,
muze byt celkovy pfistup k pfislusSnym pacientim. Pacienti po infarktu myokardu profituji
nejen z propracované medicinské technologie v akutnim stavu choroby, ale i péce

v sekundarni prevenci je celkem dobfe institucionalizovana a pacient se pravdépodobné
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dlouhodob¢ dostane ,,do rukou* kardiologa ¢i jiného Iékafe se zkuSenosti s danym typem
péce. Naopak pacient po CMP se po propusténi z hospitalizace ocita jaksi ,,ve
vzduchoprazdnu®. Neni jasné, kdo se ma péc¢i o takového pacienta konkrétné zabyvat- muze
to byt internista, neurolog, kardiolog, ale jak vyplyvad znaSich dat S nejvetsi
pravdépodobnosti to bude nakonec ,,jen prakticky lékatr (jehoz zaméteni musi byt pomérné
zasadné extenzivngjsi, tudiz specializovanéjsi ptistup po ném Ize jen tézko pozadovat a napf.
Vv preskribci je navic mnohdy uméle omezovan). Evidentnim dasledkem je (a to vyplyva i
z naSich vysledkil), Ze principy sekundarni prevence jsou do praxe u nds stale pomérné malo

implementovany.

5.4 Limitace studie

S ohledem na design primarnich surveyi (EUROASPIRE, ESH Stroke Survey) naSe analyza
zahrnuje prevazné dobfe stabilizované pacienty, vySetfené minimalné 6 meésici po
kardiovaskularni ptihodé (=1 roku v medianu) navic s pravdépodobné relativné pfiznivym
vysetienim, event. nebyli schopni se k nému dostavit) a dobfe realizovanym tvodnim
managementem (vice nez 95% bylo po koronarni revaskularizaci). Lze tedy predpokladat, Ze
Z eventudlni intervence ve smyslu napt. antidepresivni 1é€by by jesté byly schopni profitovat.
Pokud vezmeme v uvahu reprezentativnost vysledkd, je nutné si také uvédomit, ze se jedna o
pacienty ,,nakupené“ v oblasti vétSich aglomeraci a zejména v relativni blizkosti velkych
zdravotnickych center (pacienti bydlici dale nez 50 km od pfisluSené¢ho centra jiz vzhledem
k ptedpokladanym problémim s dopravou nebyli primarné zvani). Lze tedy predpokladat, ze
vysledky od pacientd z ,,okrajovéjSich™ oblasti nasi republiky mohou byt odlisné (resp.

nejspise jesté daleko horsi)

62



. SOUHRN A ZAVERY PRO PRAXI

Péce o pacienty Vv akutni fazi CMP (tj. béhem hospitalizace) se v poslednich 10 letech
zcela jednoznacné zlepsila.

Posun K lepsimu je vidét z hlediska preskribce zakladni farmakoterapie s prokazanym
ucinkem v sekundarni prevenci CMP. Na druhé stran¢ z hlediska nalezitého rozsahu
tato 1éCba zlstava daleko svému optimu a je obecné spiSe poddavkovana.

Globalni kontrola konvenéniho rizikového profilu zdaleka nedosahuje svého plného
potencialu, coz c¢astené muze piispivat k vysokému mortalitnimu riziku (a to
Vv piipadé jinak dobfe stabilizovanych pacientd po ischemické CMP).

Zasadni limity zlstavaji v oblasti organizace dlouhodobé péce o tyto pacienty.
Nejvyssi potencial ke snizeni globalnich zdravotnich, socialnich i ekonomickych
dopadt cerebrovaskularnich chorob si stale udrzuje primarni prevence (a realné nelze

oc¢ekavat, ze by se na tom mohlo v pfistich letech cokoliv zménit).
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It is evident that post-stroke patients benefit from appropriate secondary prevention;
however, in clinical reality these patients are often overlooked in these terms. We aimed
to eveluate the changes in adherence to treatment targets (defined by current guidelines)
gince 2007 in Czech patients after first ischemic stroke.

Two independent descriptive surveys were undertaken in 2007 and 2012/13. Consecutive
patients less than 81 years of age suffering for verified first ischemic stroke were identified
and examined at least & months efterwards.

The atudy population included 2 series of 341 and 424 patients, aged 69.0 (45D 9.1) and
668 (£5D 10.4) years, respectively. The initial stroke management improved betweaen 2007
and 201213, the proportion of patients initially hospitalized at stroke unit raised signifi-
cantly from 6.5 to 41.8%, while initial thrombolysis from 2.4 to 22.2%. Prescription rate of
stating increased from 52.2 to 62.0%, while of clopidogrel from O to 18.4%.

In 2007 survey about 39% of patients were obese, 61% showed inappropriate blood
pressure, 68% were hypercholesterolemic and 33% had inappropriate glucose control. Over
time, only control hypercholesterclemis significantly improved between 2007 and 2012/13
(proportion of patients with LDL 22.5 mmol/L decreased from &7.9 to 58.3%).

In 2007 survey we observed particularly high mortality risk. S-year all-cause mortality
and cardiovascular mortality were 25.8% and 19.9%, respectively.

In conclusion, despite substential improvement in acute management, clinical practice
in secondary prevention in post-stroke patients remeins far from being optimal.
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Introduction

The ultimate goal of treatment of patients with atherovascular
disease is to reduce the case fatality, risk of recurrent
cardiovascular event, extend life-time and improve its quality.
Management of patients with coronary heart disease (CHD) was
defined extensively by the seres of Juint European Societies'
Guidelines since 1994 [1-3), and since the third revision of these
guidelines 3, effective prevention in patients with established
cerebrovascular disease (ie. post-ischemic stroke) hasalso been
defined as priority. Similar principles (as in coronary heart
disease patients), including treatment target value of conven-
tional cardiovascular risk profile and several “mandatory”
pharmacotherapies, should be adopted for clinical practice.

To describe the clinical reality in secondary prevention of
CHD with respect to adherence to these guidelines, the
EUROASPIRE (European Action on Secondary Prevention by
Intervention to Reduce Events) project was started with
repeated surveys on patients with clinically manifest CHD
that were realized in 1995/96, 1995/2000, 2006/7 and finally in
201213 (ie. EUROASPIRE I-IV projects) [6-8]. Data of these
surveys demaonstrated high prevalence of inadequately con-
trolled modifiable risk factors and insufficient prescription of
basic pharmacotherapies in secondary prevention of CHD
across all European countries included. The comparable data
in patients with cerebrovascular disease were generally
lacking until a stroke-specific module was developed as
voluntary add-on to the EUROASFIRE 11 survey. The aims
and objectives of this module were to identify prevalence of
CHD risk factors, lifestyle habits and medication use among
patients after first ischemic stroke in order to describe the
current status of clinical practice against Third European
Guidelines principles and this survey was realized in four
European countries (five EUROASPIRE project centers) in 2007
[10], including Czech Republic [11]. The stroke-specific madule
of EURCASFIRE 111 study demonstrated that basic secondary
prevention principles were implemented into real clinical
practice in post-stroke patients in even less extent, than in
CHD patients. The results highlighted the need for structured
disease management and targeted secondary prevention
strategles after stroke. Second survey in patients with
cerebrovascular disease (ESH Stroke survey) was started in
2012 (and currently analyzed) under the nearly similar
protocol [12] and in the same Czech centers as EUROASFIRE
11 survey in 2007.

The aim of present analysis is to demonstrate the changes
in clinical practice in secondary prevention of cerebrovascular
disease between 2007 and 2012/13 in Czech centers of above
mentioned surveys.

Materials and methods
Study population and study design

The study population consists of Czech patients examined in
the framework of two well-defined surveys in patients after
first ischemic stroke, EUROASPIRE III - stroke specific madule
in 2007 and ESH stroke survey in 2012-13. The selection of

study subject and protocol of examination were virtually
similar for both surveys and described in detail elsewhere [10-
17]. Both surveys were conducted in two centers in Czech
Republic: University Hospital Pilsen and the Centre for
Cardiovascular Prevention of Thomayer's Hospital in Prague.

Patients with the diagnosis of ischemic stroke were
identified from hospital discharge lists. Stroke was defined
according to the World Health Organization criteria [13] and
ischemic eticlogy of stroke was verified by brain imaging
(either CT or MRI scan). Patients with recurrent stroke event
(previous transient ischemic attack was acceptable), second-
ary hemorrhagic transformation, aged more than 80 years at
the time of index event, patients nat living in the study region
and those who deceased during index (stroke) hospitalization
were excluded. The recruitment was done by reviewing
hospital records retro-consecutively (Le. starting with the
most recent stroke hospitalization backwards until the
planned pool of ~500 patients was reached). Finally, in first
survey (2007) 507 patients met inclusion criterion (ie. first
verified ischemic stroke), but of them 77 died after discharge
from index hospitalization - 1e. 430 patients were fnally
invited for interview. In the second survey (2012-13) 736
patients met inclusion criteria, with 162 after-discharge
deaths, i.e. 574 patients were invited.

Clinical examinations

Interview was realized at least 6 months after admission for
index stroke event, during single (about 3 months) cam paign.
Information on personal and demographic characteristics,
personal and family history of coranary heart disease, life-
style and pharmacotherapy was obtained. The following
clinical examinations were performed: height and weight
were measured in light indoor clothes without shoes using
SECA 220 srales and measuring sticks. Waist circumference
was measured using a steel tape measure. Blood pressure (BF)
was measured twice in the sitting position on the right arm
using a standard mercury sphygmomanometer (and the
average value was used). Current (Le. at time of interview)
evident neurclogical deficit (aphasia, facial palsy, limb paresis
or several sensitive deficit) was assessed by the examiner
(physician specialized in internal medicine), while the global
disability was considered using Barthel ADL (activities of daily
living) Index [14]. A standard 12-channel ECG was obtained in
all patients and the presence of atrial fbrllation was
considered by examiner. Breath carbon monoxide was
measured by a SMOKERLYSER device (model EC 50, Bedfont
Scientific, Upchurch, UK} to verify the reparted smoking habit.

Biochemical examination

Venous blood samples were drawn after at least 12h of
overnight fasting. All laboratary examinations were performed
in series from aliquots stored at —70° and included: estimation
of serum total (TCHOL) and HDL (HDL) cholesterol, using an
ARCHITECT cB00 analyzer (Abbott Laboratories, Germany) and
DOT Diagnostics commercial kits (Czech Republic); the same
analyzer was used for measuring serum triglycerides (TG) and
glucose (GLU). HbAle was estimated by ionex liquid chroma-
tography using G7 analyzer (TOSOH, Japan). LDL was calculated
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by Friedewald equation, ie. LDL=TCHOL - HDL - (TG/2.23)
when TGs =45 mmol/L.

Data analysis

Two independent samples (L.e. data obtained at interviews)
were compared by non-paired manner. Moreover, we ascer-
tained the vital status of 2007 survey patients through May 31,
2012 using National mortality registry of Czech Institute for
Medical Information and Statistics. We used ICD-10 codes in
death certificates to specify the cause of death. These data
were used for prospective mortality analysis. The mortality
(censoring) data are available for all patients. Power caloula-
tions revealed that our papulation of patients was sufficiently
large to estimate the expected 5-year mortality rate with 5%
relative precision.

Conventional risk factors were dichotomized by usual
target values according to the 3rd/4th Joint European Guide-
lines [3,4] (see relevant section of tables). A patient was labeled
as “rurrent smoker” if he/she self-reported it or had a carbon
maonaoxide in breath value exceeding 10 ppm at the time of
interview, while “persistent smoking” means proportion of
current smokers to all those smoking at time of stroke.
Presence of dysplasia at interview, facial palsy or limb paresis
at interview was considered as “residual neurologic im-
pairment”, while only limb paresis was considered as
“residual motoric impairment”. For statistical analyses, we
used STATISTICA 8 and STATA/SE & software. Standard
statistical methods were used, ie. Mann-Whitney U test,

i test, mul tiple linear regression and Cox proportional hazard
regression.

Results
Characteristics of participants

A total of 341 and 424 patients after first verified ischemic
stroke, with mean age 69.0 (5D 5.1) and 66.8 (+5D 10.4) years,
respectively, were interviewed in the course of first (2007) and
second (2012-13) surveys and compared in the present
analysis. Excluding patients, who died between discharge
from hospitalization for stroke and interview, the overall
respondence to interviews was 79.3% and 73.9%. The baseline
characteristics and current functional (neurological) status at
interview, and some details on initial management at time of
stroke manifestation are given in Table 1.

Control of risk factors

Risk factors categorized with respect ta 3rd/4th Joint European
Guidelines targets are givenin Table 2 (i.e. non-adherencein %
af patients exceeding the target value is depicted). Only
prevalence of hypercholesterolemia significantly dropped
between 2007 and 2012/13 in our series, while prevalence of
increased waist circumference increased significantly.

Basic secondary prevention pharmacotherapy is also given

in Table 2. The prescription rate of clopidogrel raised from zero

Table 1 - Baseline cross-sectional characteristics of the study samples and risk profile at time of interview.

2007 2012-13 p-Value”
] M 424 =
Gender [% of males| 589 0.6 .64
Histary of transient ischemic attack [%] 4.4 43 014
Concomitent coronary heart disease” [%] 144 10.8 .92
Initial hospitalization in stroke unit %] 6.5 418 <0.0001
Initial thrombaolysia [%) 14 332 <0000
At interview:
Age [years] 69.0 (8.1} B6.8 (10.4) 0.007
Median time [interquart. range) between stroke Manifestation 1.58 (0.94-2.39) 1.35 [0.86-2.38) .06

and interview [years|

Barthel Index 92.4 (8.7) 96.1 (10.2) <0.0001
Any neurclogical deficit [%] 3y 55.0 <0.0001
Residual motoric deficit [%] 249 39.4 <0000
Permanent atrial fibrillation [%] 138 114 032
Current smoking [%] 15.8 58 0006
Body mass index [leg/m”| 29.1 (5.0) 9.1 (5.0 024
\Waist circumference [cm) 100.2 (12.8) 98.8 (13.5) 0.22
Systolic blood pressure [mmHg) 143.2 (21.0) 1422 (228} 035
Diastolic blood pressure [mmHg) 845 (11.1) B30 (12.3) 0023
Total cholesteral [mmaol/L) 5.11 1.1%) 440 (1.21) 0002
LDOL cholesteral [mmol/L] 3.02 (0.97) 281 (1.01) 0001
HOL cholesterol [mmaolfL] 1.39 (0.39) 1.37 10.37) .54
Triglycerides [mmaol/L] 1.58 (0.80) 1.61 (1.05) 0.33
Fasting glucose [mmol/l] 6.81 (2.60) 6.59 (2.13) .59
Hemoglobin Alc [mmolimol] 45.1 (12.1) 44.8 (11.0) <0.0001

* History of myocardial infarction or coronary revascularization.
b

Mann-Whitney U test for continuous variables, x" teat for categorical variables
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Table 2 = Adherence to target values for secondary prevention and treatment used in both survey

2007 2012413 p for trend
Smoking
Current smoking” 15.8 238 0.029
Persistent smoking after stroke” 625 636 091
Overweight
BMI = 25 kg/m® 814 824 066
BMI =30 kg;'m: 388 420 044
Incressed waist circumference” S84 821 <0.0001
Raised blood pressure
SBP = 140 and/or DBP = 90 mmHg a0.7 S6.6 0.37
SBP = 1280 and/or DEP = 110 mmHg 10.9 132 0.34
Dyslipidemias
TCHOL = 4.5 mmolL 645 605 0.014
LDL = 2.5 mmal/L 679 583 0.010
LDL = 1.8 mmaol/L 893 8o.b 013
HDOL < 1 or 1.2 mmal/L 53.0 498 058
TG = 1.7 mmol/L 308 297 0.48
Impaired glucose metabolism
Overt diabetes® 34.0 375 0.24
Impaired fasting glucose’ 216 16.3 0.08
Fasting glucose = 6.1 mmol/L 524 48 2 031
Fasting glucose = 7 mmal/L 290 a5 037
Festing glucose = 7 mmol/L andfor HbAle 2 48 mmaol/mol 328 377 011
Reported treatment
Antiplatelets [%] 701 66 0.08
Antiplatelets or anticoagulants [%] 86.2 920 0.009
Aapirin 672 573 0.003
Clopidogrel monotherapy 4] 18.4 -
Aspirin plus dipyridamaole 29 33 0.81
Any antihypertensives [%] 883 &40 0.54
ACEls or ARBs [%] 689 105 0,55
Thiazide diuretics 23 a7 0.14
Any lipid-lowering drugs [%] 55.4 638 0.013
Statins [%] 522 620 0.004
Any antidiabetics [%] 23 208 076

EMl, body mass index; SBP, systolic blood preasure; DBP, diastolic bloed pressure; TCHOL, total cholesterol, TG, triglycerides; ACEls, angiotensin
converting enzyme inhibitors; ARBs, angiotensin receptor blockers.

* Self-reported or =10 ppm of carbon monexide in breath.

L) Proportion of current smokers to all those smoeking &t the time of stroke.

© 210¢ cm in males and 288 cm in females.

# Fagting glucose 27 mmel/L or treatment with antidiabetics.

* Fasting plucose 6.1-6.9 mmol/L but no treatment with antidiabetics. ™males; famales.

p-Value adjusted for age and gender.

Table 3 hazard risk ratios of risk factors and treatments in 2007 survey.
All-cause mortality Cardiovascular mortality
HRR3 (35% CI) P HRRs (35% CI) P

Age =65 years 3.15 (L73-5.71) <0001 284 (1.49-5.43) 0.002
Male gender 1.10 (0.68-1.75) 068 0,98 {0 58-1.65) 092
Obesity” 0.80 (0.48-135) 0.40 0.77 (041-1.45) 0.42
Increased waist circumference” 0.51 (0.53-1.55) 072 0.61 (0.33-1.11) 0.10
Current smoking” 1.36 (0.75-2.46) 031 1.17 (0.59-2.33) 065
Raised blood pressure® 0.67 (0.45-0.99) 012 0.72 (044-1.18) 0.1%
LDL cholesterol 22.5 mmol/L* 0.81 (0.459-1.31) 0.39 0L.ES (0.48-1.50) 0.58
Inappropriate glycemic control® 1.96 (1.24-3.10) 0.004 1.93 (1.14-3.26) 0.014
Treatment with statin 0.52 (0.58-1.48) 0.73 1.06 (0.62-1.74) 0.84
Treatment with ACEls or AREs 1.07 (0.67-1.73) 0.7 1.05 (0.61-1.78) 087

HERa, hazard risk ratio from Cox proportional hazard models, all covariates listed in table.
* Body mass index =30 kg/m®.

¥ Waist circumference 294 em in males and 280 cm in females.

¢ Self-reported or =10 ppm of carbon monoxide in breath.

# systolic blood pressure 2140 mmHg and/or diastolic blood pressure 290 mmHg.

f Fasting glucose 27 mmol/L and/or HbAlc =48 mmol/mal.
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to about 18%, and moreover, significant increase was found
also in statin prescription.

Mortality follow-up analysis

During median follow-up of 1959 days (5.4 years), 37 patients
interviewed in the first survey (2007) deceased (28.5%), and 75
aof these fatal events were considered cardiovascular. The
corresponding S-year all-cause mortality and cardiovascular
mortality were 25.8% and 19.9%, respectively. We further
analyzed the dichotomized conventional risk factors and
treatments as 5-year mortality predictors using a multivari-
able adjusted Cox model (Table 3). Only age over 64 years and
inappropriate glycemic control (defined as fasting glucose
27 mmol/L and/or HbAle 248 mmol/mol) were identified as
significant predictor of all-cause or cardiovascular mortality.

Discussion

Our study consisted of two independent samples of stable
patients after first ischemic stroke. The key aim was to validate
the changes in secondary prevention practice in post-stroke
patients over 5-6 years in Czech Republic, Le. never analyzed

and published data in our population.
Changes in acute stroke management

It 1z evident that centralization of stroke care into stroke units
improved and speeds up management in critical early phase of
strake and leads also to more favorable outcomes [15-17]. In the
present study we observed that proportion of initial manage-
ment on stroke unitincreased over time between 2007 and 2012
mare than &-fold, while rate of initial thrombolysis was more
than 9-fold. On the other hand, the thrombolysis rate in Filsen
center in 2012/13 was mare than 60% higher than in Prague
center, in spite that proportion of initial management on strake
units was nearly similar. This probably reflects longer experi-
ence with this type of treatment - stroke care was centralized
into strake unit several years earlier in Pilsen area than in Prague
5{in 2007 were both, stroke unit-care and thrombalysis provided
only in Pilsen center). We may also presume that far huge
proportion of Czech stroke patients outside of large agglomera-
tions, currently initial centralized stroke management is
virtually unavailable. It has been reported that mortality benefit
of initial stroke care was observed only in hospitals with
dedicated stroke service (ie. specialized stroke units and
develaped early rapid management), in contrast to hospitals
providing only stroke wards and standard stroke management
praotocals [17]. Thus, building an efficient network of specialized
stroke centers with the skilled teams and multi-level manage-
ment is the commission for health policy makers and will
probably still claim several years.

Changes in risk profile control

The equivocal perspective we observed also considered trends
in serondary prevention practice. Favorable trends were
observed in control of hypercholesterolemia. LDL concentra-
tions significantly decreased in average and target LDL

77

concentration is now being achieved by ~ 41% of all patients.
Moreaver, statin prescription increased from 52 to 62%. On the
other hand, recent 5th Joint European Guidelines [5] lowered
the target to LDL 1.8 mmal/L in all patients with manifest
vascular patients, including those post-ischemic strokes. This
new target is based on very convincing evidence [18] in
patients with coronary heart disease, but most likely transfer-
able into mortality benefit even in secondary prevention of
cerebrovascular diseases [post-stroke). In 2012/13, only about
14% of patients reached this new target LDL 1.8 mmol/L in
our series. To get this new target in the wide scale, the use of
aggressive dosage regimen of statins will be substantial. In our
sample, about 89% of statin-treated patients used only (sub)
standard dose of atarvastatin 20 mg ar equivalent (appropriate
more for primary, than for secondary prevention). Only 6.4% of
all patients are treated with at least moderate statin dose
(atorvastatin 40 mg or equivalent) and only one subject was
treated with 80 mg of atorvastatin, Surprisingly, up to 38% of
patients in 2012/13 survey were without any statin treatment!
This is strongly against current guidelines (5], recommending
statin treatment in all patients with manifest atherovascular
disease independently of its localization, age or other
covariates. The efficacy of high-dose statin in the setting of
4731 patients after stroke or TIA was proved in SPACL study
|18]. Treatment with 80 mg of atorvastatin was followed by
&4% relative reduction of recurrent stroke or 80% reduction
major cardiovascular events, compared to placebo. Based on
SPARCL results, the guidelines were updated and intensive
statin treatment is now being recommended in all post-stroke
ar TIA patients [20]. Thus, inappropriate statin treatment (e.g.
under-dosed or even non-existent) represents major unused
potential to improve the secondary prevention practice in
post-stroke patients.

Management of hypertension remained also generally
sub-optimal. Recommended target blood pressure reached in
only less than 40% of patients in 2007 and trends to
improvement over time was minimal {~43%). Overall, blood
pressure represents the most important risk factar of stroke,
and treatment with antihypertensive drugs was associated
with significant reductions in recurrent strokes. Meta-analy-
sis of 7 interventional studies in 15,527 post-stroke patients is
showing the significant 34% decrease of recurrent stroke
relative risk, or 31% decrease of any vascular event incidence
risk [21]. The impact of blood pressure reduction was similar
in the patients with hypertension and when all subjects,
including those without hypertension, were analyzed. More-
over, significant reductions in recurrent stroke were seen with
diuretics alone and in combination with anglotensin con-
verting enzyme inhibitors (ACEIs) but not with g-blockers or
ACEls monotherapy. In the present study, the prescription
rate of ACEl or angiotensin receptor blockers remained
virtually unchanged over time between 2007 and 2012
(~69% versus 71%), while prescription of diuretics or combi-
nation of both decreased as far as ~40% versus 30%, or 30%
versus 27%, respectively. Based on current evidence [21,22],
these drug classes seems be the most appropriate in
secondary prevention after ischemic stroke and in our
opinion should be used in nearly all aur patients, excluding
perhaps only those with clear normotension or symptomatic
post-treatment hypatension.
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Antiplatelets or anticoagulants were prescribed in ~87-83%
of patients in both surveys. However, majority of patients on
antiplatelets were treated with aspirin monotherapy only. Itis
evident from CHARISMA trial [23] that clopidagrel monather-
apy was in patients with cerebrovascular disease superior to
aspirin monotherapy. In contrast, only monotherapy with
clopidogrel was in patients with cerebrovascular disease
equally efficient, but safer than clopidogrel plus aspirin
combination [24]. In concert with these findings the guidelines
far secondary prevention in post-stroke patients in 2008 were
updated [20]. In reality, only 18% of patients were treated with
clopidogrel in our 2012-13 survey. We may speculate that this
rather low rate is caused by fact that at the time of interview
(2012) clopidogrel was nat yet fully covered by Czech Health
Insurance system for indication of post-stroke secondary
prevention and that this will keep improving currently and in
the near future. Another evidence-based antiplatelet combi-
nation, aspirin plus dipyridamole was used in 6 patients only in
2012, probably because of its well clinically known and evident
inferior tolerance [23].

The important question is whether the situation in Czech
Republic differed from other European countries. The problem
15 that adherence to secondary prevention targets was not yet
systematically audited in European-wide scale. We are only
able to compare the Czech data with other countries involved
in EUROASFIRE III - stroke specific madule [10] in 2007 (ie.
Croatia, Germany and Poland). Generally, there were no
substantial differences in adherence to secondary prevention
targets between these countries. Prevalence of patients with
raised blood pressure was slightly different in Czech centers
only, than in Croatia, Germany and Poland (=61% versus 65%,
57% and 64%, respectively), while contral of hyperchaolesteral-
emia (defined as TCHOL =5 mmol) was significantly less strict
in Czech centers, ie. =60.3% wversus 47%, 47% and 57%,
respectively (p=0.01). More-than-less marginal differences
were observed also in prescription rate of basic pharma-
cotherapies (statins, antihypertensives, antiplatelets/antic-
oagulants) [10]. For similar reasons (e g missing systematic
data) we are not able to compare the trends in Czech Republic
to the rest of Europe, or these data are only anecdotal. For
example, in large survey of post-stroke patients from
Lombardy region (Italy) it was observed that the prescription
rate of lipid-lowering drugs increased over six-year period by
about 8-9% (L.e. nearly similar than in our centers), but in fact,
the prescription rate in 2010 was substantially lower (=35%)
than our survey [25].

Mortality analysis

The second part of our study was mortality analysis of 2007
survey. Overall, the mortality of our subjects was rather high,
despite of its relative stable condition at the time of interview.
All-cause total 5-year mortality was ca 28%, giving more than
5% per-year mortality. Comparing with Czech patients with
stable coronary heart disease (post-myocardial infarction and/
or coronary revascularization), evaluated in EUROASFIRE
study, the S-year mortality risk in post-stroke patients was
more than 2.7-fold higher (28.5% versus 9.5%) [4]. In addition,
despite these high mortality rates in our analysis, evaluated
sample represents paradoxically less affected post-stroke

patients, because the most severely ill subjects died between
discharge from hospital and interview (~ 2Z0%) or even
immediately at stroke manifestation.

Among conventional risk factors and treatments with
evident benefit in secondary prevention, only poor glycemic
control {defined as fasting glycemia 27 mmol/L and/or HbAle
=48 mmol/mol) entered (beside age) the regression model as
independent S-year all-cause martality predictor. The preva-
lence of type 2 diabetes or prediabetic disorder (impaired
fasting glucose) were very high (~54-56%) and suboptimal
control of diabetes were found in both surveys (33% and 38% in
2007 and 2012 surveys, respectively).

Study limitations

Our study involved only patients initially included and
accumulated around large (university) hospitals. Therefore
we may speculate that clinical reality in secondary prevention
of post-stroke patients outside of large agglomerations might
be even waorse, because of relatively more complicated
availability of specialized health care. Qur series also consisted
without any doubt of relatively less-affected post-stroke
patients. Most complicated patients died before interview
and we can speculate that the majority of living non-
respanders did not attend the interview because of very poor
general health condition (immaobility, need permanent insti-
tutionalization in nursing house, etc.). On the other hand, the
fact that our series invalved less-affected patients with still
existing potentizl for secondary prevention, should strengthen
practical utility of our results. We have also no data about nan-
fatal vascular events, namely stroke recurrences.

Conclusions

Management of stroke in acute phase substantially improved
since 2007. Prescription rate of basic pharmacotherapy with
evident benefit in post-stroke patient also increased, but still
remains far from its optimum and used drugs are generally
under-dosed. Similarly, in spite of improvement in single risk
factors (namely lipids), the global control of risk profile
remains generally inappropriate and corresponding mortality

risk of post-stroke patients remains very high.
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Coronary heart disease revascularization or the first ischemic stroke, while the mortality follow-up & years after
Secondary prevention this interview.
EUROASPIRE Results: Poststroke patients had & significantly higher risk of persistent smeking, blood
ESH stroke survey pressure > 140090 mmHg and LDL >2.5 mmol/L than CHD patients [odds ratios adjusted for

age, gender and survey were 1.63 (95% CI: 1.13-2.33), 1.38 (95% Cl: 1.13-1.69) and 2.26 (95%
Cl: 1.84-278), respectively]. In contrast, poststroke petients showed a lower risk of inep-
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(B9.4 vs 93.7, B5.9 va 97.5, and 57.7 vs 89.8, respectively].

Maortality enalysis was performed in a subsample of 815 subjects interviewed in 2008/07.

The S-year ell-cause mortality rates were 25.8% and 13.3% in poststroke and coronary
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patients, respectively (F = 0.0023); the hazard ratio for stroke adjusted for major risk factors
was 165 (95% CI 1.31-2.63).
Conclusions: Compared to CHD patients, poststroke patients are strongly handicapped in

terms of poor adherence to secondary prevention target, prescription of basic pharmace-

therapies and mortality risk.
© 2016 The Royal Society for Public Health. Published by Elsevier Ltd. All rights rezerved.

Introduction

The ultimate goal of treatment of patients with atheroscle-
rotic vascular disease (AVD) is to reduce the case fatality, to
reduce risk of recurrent cardiovascular event, to extend life-
time, and to improve life quality. Management of patients
with coronary heart disease (CHD) was defined extensively by
the series of Joint European Societies’ Guidelines since
1934." " Since the third revision of these Guidelines,” also
patients with AVD in non-coronary localisations (including
those after ischemic stroke) have been included in the group
with highest priority for prevention. To implement secandary
prevention measures in poststrake patients in clinical prac-
tice, we should adopt similar principles as those applicable to
CHD patients, 1.e. strictly defined treatment targets for major
cardiovascular risk factors, several ‘'mandatory’ pharmaco-
therapies, and necessary lifestyle changes.

To describe clinical reality in secondary prevention of CHD
with respect to adherence to these guidelines, the EURO-
ASPIRE (European Action on Secondary Prevention by Inter-
vention to Reduce Events) survey was conducted in 1995/96
(EURDASPIRE I),” to be subsequently repeated in 1999/2000,
2006/7 and in 2012/13 (i.e. EUROASFIRE II-IV, respectively).” *
Data from these surveys demonstrated a high prevalence of
inadequately controlled modifiable risk factors and insuffi-
cient prescription of basic pharmacotherapies in the sec-
ondary prevention of CHD across all European countries
included.

Comparable data regarding patients with cerebrovascular
disease were virtually non-existent until the stroke-specific
module was developed as a voluntary add-on to the EURO-
ASPIRE Il survey. The objective of this module was to identify
the prevalence of CVD risk factors, lifestyle habits, and
medication use among patients after their first ischemic
stroke in order to describe the current status of clinical prac-
tice against the Third European Guidelines principles. This
survey was performed in four European countries (five
EURDASPIRE project centres) in 2007, including the Czech
Republic.'! The Strake Specific Madule of the EURDASPIRE I1I
study highlighted the need for structured disease manage-
ment and targeted secondary prevention strategies. A second
survey in patients with cerebrovascular disease (ESH Stroke
Survey) was started in 2012 (and currently analyzed) under the
nearly similar protocal'” and in the same Czech centres as the
EUROASFIRE III survey in 2007.

The aim of the present analysis is to demonstrate the dif-
ferences in clinical practice in secondary prevention between

paststroke and CHD patients and the corresponding mortality
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outcomes using data from EUROASPIRE 11, IV and ESH stroke
survey from 2006/07 and 2012-14.

Methods
Study population

The study population consists of Czech patients examined in
the framework of well-defined surveys in patients with CHD
or in patients after their first ischemic stroke. Patients with
CHD represent paoled Czech samples of the EUROASFIRE III
(2006/07) and IV (2013/14) surveys, while poststroke patients
represent pooled Czech samples of the EUROASPIRE [l-stroke
survey (2006/07) and ESH stroke survey (2012/13); the selection
and standard protocol of examination (nearly similar for all
four surveys) have been described in detail elsewhere” YAl
four surveys were conducted in two centers in the Czech Re-
public: the University Hospital Filsen and the Centre for Car-
diovascular Prevention of Thomayer Hospital in Prague.

CHD patients” aged <80 years hospitalized for any of the
following discharge diagnosis were retrospectively identified
from hospital records: first coronary artery bypass graft
(CABG), first percutaneous transluminal coronary angioplasty
(PTCA), and acute myocardial infarction or ischemia.
Recruitment of patients started with the most recent hospital
record and proceeded backwards until the required sample of
600 subjects was achleved. The interview of patlents was
perfarmed 6-36 manths after the index event (coronary event
ar revascularization).

The poststroke patients were selected In the same
manner.'""* A sample of at least 500 {at least 700 in the second
survey) consecutive patients aged <80 years hospitalized for
their first ischemic stroke was selected and the responders
were interviewed.

Clinical examinations and biochemical measurements

Information on personal and demographic characteristics,
personal and family history of CHD, lifestyle and self-reported
pharmacotherapy were obtained at the interview. The
following cliniral examinations were performed: height and
weight were measured in light indoor clathes without shoes
using SECA 220 scales and measuring sticks (SECA GmbH &
Co, Hamburg, Germany). Waist circumference was measured
using a steel tape measure. Blood pressure (BF) was measured
in the sitting position after at least 5 min rest on the right arm
using a standard mercury sphygmomanometer and appro-
priate cuff. Generally, blood pressure value reported in this
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paper represents the average of two readings taken 5 min
apart. Howevaer, if the difference between twa readings was
more than 10 mmHg, additional readings were done (and the
average calculated from last two wvalues). Breath carbon
monoxide was measured by a SMOKERLYSER device (model
EC 50, Bedfont Scientific, Upchurch, UK) ta verify the reported
smoking habit.

Standard protocol for blood sampling and sample handling
was followed. Venous blood samples were drawn after at least
12 h of overnight fasting. Centrifugation of blood samples was
done at 3500 rpm for 10 min after at least 30 min in room
temperature {to ensure that the blood had clotted), but no
longer than 60 min. Immediately after centrifugation, the
serum, plasma or erythrocytes were separated to aliguots and
stored at —80 °C. Laboratory examinations included: estima-
tion of serum total {TCHOL) and HDL (HDL) cholesterol using
an ARCHITECT cB00 analyzer (Abbott Laboratories, Wiesba-
den, Germany) and commercial kits [DOT Diagnostics, Prague,
Czech Republic); the same analyzer was used for measuring
serum triglycerides (TG) and glucose (GLU), whereas HbAlc
was estimated from erythrocytes by lonex liquid chromatog-
raphy using an G7 analyzer (TOS0H, Shunan, Japan). All these
examinations were done in the Department of Clinical
Biochemistry and Hematology of University Hospital Pilsen.
The laboratory has been accredited by Czech Accreditation
Service and fulfills the requirements of the IS0 standards,
including routine quality control.

Data management

Two independent samples (data obtained at interviews) were
compared in & non-paired manner (CHD patients vs post-
stroke patlents) in cross-sectional part of our analysis. To
analyzed 5-year mortality, we ascertained the vital status of
patients undergoing the interview in 2006/07 (Le. EUROASFIRE
Il and EUROASPIRE ll-stroke survey) using the National
Martality Registry of the Czech Institute for Medical Infor-
mation and Statistics. We obtained exact date of death and in
deceased subjects the reported cause of death. We used 1CD-
10 codes in death certificates to specify the cause of death.
The martality (censoring) data were available for all patients.

Conventional risk factors were dichotomized by usual
target values according to the Third/Fourth Joint European
Guidelines™ (see relevant section of tables). A patient was
labeled as a ‘current smaoker’ if he/she self-reported it or had a
carbon monoxide in breath value exceeding 10 ppm at the
time of interview, while ‘smoking persistence’ means the
proportion of current smokers to all those smoking at the time
of index hospitalization (Le. acute coronary syndrome, coro-
nary revascularization or stroke).

Power calculation was done to estimate sample sizes
necessary for demonstrating differences in prevalence (factor
proportion) of 5%, 10% and 20% (based on a two-sided test with
80% power resent)- a sample size of 400 patients in each group
was found enough to detect differences of at least 10%.
Similarly, power calculation for prospective analysis revealed
that our population of patients was sufficiently large to esti-
mate the expected 5-year mortality rate with a 5% relative
precision at the 95% confidence level.

For statistical analyses, we used STATISTICA B and STATA/
SE 8 software. Statistical analysis was performed using stan-
dard methods, i.e. descriptive statistic, Mann-Whitney U test
or " test and multiple logistic regression. Moreover, for the
purpose of mortality analysis we used the Mantel-Cox log-
rank test and the Cox proportional hazard model.

Results
Characteristics of participants

A total of 1729 patients, 765 patients after their first verified
ischemir stroke and 964 with manifest CHD, with a mean age
of 67.8 (+5D 9.9) and 64.3 (+5D 9.0) years, respectively, were
compared in the present analysis. After exclusion patients
wha deceased between the index event and the survey, the
overall response rates to interviews by inclusion diagnosis
were 76.2% and 86.3%, respectively (for details see flow chart
on Fig. 1). The baseline characteristics of interviewed subjects
are shown in Table 1. Poststrake patients were significantly
older and more frequently women, had higher systolic blood
pressure, tatal, LDL and HOL chalesterol, while significantly
smaller waist circumference, lower triglycerides, fasting
glucose and HbAlc concentrations. Poststroke patients were
significantly less frequently followed by the specialist
(neurclogist or cardiologist) than CHD patients. In CHD pa-
tients the proportion of coronary revascularization pro-
cedures (either PTCA or CABG) was 95.2%, while among
poststrake patients the proportion of carotic revascularization
(carotic endarterectomy or angioplasty; prior or after event)
was only 5.2%. Out of 264 patients with atrial fibrillation, 94.2%
of CHD and 62.5% of poststroke patients received anticoagu-
lants (data not in Table).

Basic pharmacotherapies and adherence to treatment
targets

Poststroke patients were significantly less frequently treated
with antiplatelets or anticoagulants, all antithypertensive and
lipid-lowering drugs (namely with statins, Table 1.

Table 2 gives the prevalence of risk factors dichotomized
acrarding to the Third/Fourth Joint European Guidelines tar-
gets (l.e. showing non-adherence in percentage of patients
exceeding the target value) and adjusted odds ratios for
inadequately controlled risk factors in poststroke compared to
CHD patients. Poststroke patients were more often persistent
smokers, had larger waist circumference, inadequately
controlled blood pressure, and hypercholesterolemia, while
the prevalence of hypertriglyceridemia and inappropriate
controlled glycaemia was less frequent compared to CHD
patients.

Furthermore, we analyzed the risk of inadequately
controlled risk factors in poststroke patients in subgroups of
major cavariates (Le. age, gender and year of survey, Table 3).
A significantly higher risk of raised blood pressure in post-
stroke patients (compared to CHD patients) was found in
males, patients younger than 65 years and those interviewed
in the second survey (2012-14). In contrast, control of hyper-
cholesterolemia was poorer in poststroke patients than in
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post-stroke
patients

selected
n-1243

invited
n=100

interviewed
n=T43

coronary heart diseae
patients

selected
=1200

invited
n=1117

not responded

=153
interviewed
=964

Fig. 1 - Flow chart of sample recruitment process. “deceased between discharge from hospitalization for stroke or coronary

heart disease manifestation and the time of study interview.

all-cause mortality

H
4
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t .
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Fig. 2 - Kaplan-Meier survival curves for all-cause and cardiovascular mortality in stable poststroke and CHD patients (P

value by Mantel-Cox test).

CHD patients, specifically in those older than 65 years and
those interviewed in the first survey (2006/07).

Mortality follow-up analysis

Mortality analysis was performed in 815 subjects with a mean
age of 65.3 (+5D 9.4) years (70.2% of patients were males)
interviewed in the course of the first survey (2006/07) (see
Fig. Z). During median follow-up of 2050 days (5.6 years), 168
patients deceased (20.6%), of which 126 (15.5%) of events were
considered as cardiovascular. The corresponding S-year all-
cause mortality rates were 25.8% vs 13.3% in poststroke and
CHD patients, respectively (F = 0.0023 by the «” test), while the
S-year cardiovascular mortality rates were 19.9% vs 9.7%,
respectively (F = 0.013). Significant differences in mortality
rates were found already one year after interview [total mor-
tality: 4.1% vs 1.6% in poststroke and CHD patients, respec-
tively (P = 0.031 by the o test); cardiovascular martality: 3.8%
vs 1.0%, respectively (P = 0.0069)).

Fig 1 shows the Kaplan—Meier survival curves. Strake as
an inclusion diagnosis was associated with significantly
poorer survival in terms of bath ~ all-cause or cardiovascular
mortality. Using a multivariate Cox model and after complex
adjustment for dichotomized conventional sk factors (Table
4), stroke was associated with a significant 85% risk increase of
all-cause mortality and 89% risk increase of cardiovascular
mortality. Adding of the treatment with statins, antidiabetics
and anglotensin-converting inhibitors or angiotensin 11 re-
ceptor blockers in the same regression model did not change
these results {corresponding adjusted hazard ratios for stroke
were 1.78 (95% CI: 1.24-2.55) and 1.83 (95% CI: 1.19 2.??] far
all-cause and cardiovascular mortality, respectively).

Discussion

To our best knowledge, this study is the first to compare
directly the adherence to treatment targets between post-
stroke and CHD patients in secondary prevention. The key
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Table 1 ~ Baseline cross-sectional characteristics of samples of poststroke and CHD patients and reported

pharmacotherapies at interview [mean (standard deviation) or factor proportion).

Pooled data Postatroke patients CHD patients P
n 174 765 b -
age [years| 65.9 (9.6) a/l.8 (9.9) B3 <(.0001
gender [% of males) 107 59.9 o4 <0.0001
time to interview [years| 1.44 (077 1.69 (0.97) 1.24 (0.58) <0.0001
% of patients in 1st survey 471 4.6 4492 0.057
Risk factors:
current sioking [%) 19.6 03 18.1 0.55
body mass index [kgfm?) 29.4 [4.8) 293 5.3) 4 (4.4) 0.12
waist circumference [om) 1017 (12.9) 994 (13.2) 1035 [11.6) <(.0001
systolic blood pressure [mmHg| 1415 (20.8) 1427 (21.9) 1406 [19.9) 0.021
diastolic blood pressure [mmHg] 23.6(11.5) 437 (11.8) B36(11.4) 0.65
total cholesterol [mmol/L] 4.71 (1.20) 5.00 (117 4,45 (L.185) <0.0001
HOL cholesterol [mmal/L] 1.28 (0.34) 1.38 (0.38) 1.20 (0.29) <0.0001
LDOL cholesterol [mma/L] 2.66 (0.95) 291 (1.00) 246 (0.87) <0.0001
trighycerides [mmal/L] 1.74 (1.36) 1.58 (0.94) 189 (L57) <0001
fasting glucose [mmol/L] 5.96 (2.36) 6.69 (2.35) 117 (2.35) <(.0001
HbAle [mmol/maol] 441(12.2) 43.9 (11.6) 4432 (127 0.53
self-reported pharmacotherapy:
antiplatelets [%] 818 737 BE.2 <0.0001
anticoegulants [%] 10.6 1.0 L <0.0001
any antihypertensives [%] 914 85.9 975 <.0001
thiazide diuretics or indapamide [%) 19.8 242 164 <0001
ACEi or ARB [%] 74.6 69.8 TEA4 <0.0001
any hypolipidemica [%] 6.7 ai.1 BOE <0001
statins [%] 755 572 BOR <0.0001
any antidiabetics [%] it 214 52 0.066
heath care providing physician:
cardiologist or newrclogist 614 40.3 781 <0.0001
other internel medicine specialist 14 12.9 30
general practitioner only 312 46.8 169

CHD, coronary heart disease; ACEi, angiotensin converting inhibitors; ARE angiotensin Il receptor blockers.
" Interview realized in 2006/07.

E p yalue by Mann—Whitney 1f test for continuous or by 4 test for categorized variahles.

* Proportion of subcategories by ¢ test.

Table 2 ~ Non-adherence to treatment-target values of conventional risk factors in coronary and poststroke patients.

Risk factor proportion [3%] OR (95%Cls)" P
Poststroke patients Coronary patients
smoking persistence B3.2 518 163 (1.13-2.33) 0.008
body mass index >30 kg/m® 406 397 0.98 (0.78-1.20) 0.082
inereased waist circumferanea® 14 62.9 1.25 (1.01-1.55) 0.042
raised blood pressura S84 50.7 1.38 (1.13-1.64) 0.002
LOL cholesteral > 2.5 mmal/L B2.7 425 2.26 (1.84-2.78) 20,0001
low HOL cholesterol 51.2 EER] 1.55 (1.23-1.95) <0.0001
Triglycerides >1.7 mmal/L 30z 42.1 0.66 (0.54-0.82) <0.0001
inappropriate glycemic control 356 40.8 0.74 [0.61-0.91) <0,0001

OR, odds ratio; I, confidence intervals.

# pdds ratio of risk factor presence in poststroke patients (if in CHD patients equal to 1), adjusted for age, gender and year of survey (2006/07
versus 2012-14).

E p value adjusted for above mentioned factors.,

© proporton of current smokers to all those smoking at time of index hospitalization for coronary event or stroke; > 102 cm in males and =88 cm
in females.

* waist circumference > 102 cm in men or > 88 cm in wormen.

* aystolic blood pressure 140 and/or diastolic blood pressure =90 mmHg.

f HOL <1.0 mmol/L in males or <1.2 mmal/L in famales.

® fasting plucose »¥ mmol/L andfor HhAle >48 mmol/mal.
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finding of our study is that the practical implementation of
0, secondary prevention principles, in terms of appropriate
_g o E 7 § control of conventional cardiovascular risk factor, is markedly
§ o = poorer in poststroke patients than in CHD patients (despite
: that these principles are almost the same). Poststroke patients
E are also at substantially higher mortality risk than CHD pa-
5 tients even after adjustment for individual levels of conven-
? a-. E‘ ‘g'f g‘! ‘r-Q? g ) tional risk factor cantral.
u B TR o
"‘:-" E‘ 5 E § § E § E Adherence to secondary prevention principles
Helel 52 =5 57
'é E S e Blood pressure represents the most important risk factor of
i stroke n.n't only in primary prever?tion hlft alsa in s.ecun:iary
L. prevention. Indeed, treatment with antihypertensive drugs
: ] 5 g was associated with reduction of stroke recurrence.”” In the
< M 2! i ) prevention of recurrent stroke, the use of diuretic alone™ or in
& E combination with anpgiotensin-converting enzyme inhibitors
? gl § 7% 0§ (ACE{) " was beneficial, but not the use of p-blockers, calcium
] z g : P f‘q - :ﬂj antagonists or ACE/angiotensin II receptor blockers mono-
: | QI é gl ﬁ 8 é therapy (ARB).™ Based on our findings the adherence to blood
i—- é 2’ £ .,:, ;—;--'—"-; Qi pressure target (<140/90 mmHg) is far from being optimal in
£ a] g ; :l 5 E o hoth CHD and poststroke patients (507 and 58.4% of patients
= did not have their blood pressure controlled). However, even
& after adjustment for age, poststroke patients were at signifi-
E 'E o é g é : cantly higher risk (by 38%) of non-adherence to blood pressure
- E 5 b 9 bt target than CHD patients. Poststroke patients were less
; E % often treated with antihypertensives that CHD patients (-86%
?:_ & R it & vs 38%). Moreaver, diuretics alone or in combination with ACEY/
;—:'r' E a‘ 5 E % ?— E S g ARB were prescribed in only 24.2% and 20.0% of poststroke pa-
2 G e g tients. Our data also showed that antihypertensive pharmaca-
a i @ ;_. S:- i 5.; g i E therapy was under-dosed. In addition to that, we observed that
2 g g 2% 9B §2 E g relative difference in blood pressure control between CHD and
g B A % @ poststroke patients increased over ime between 2006/07 and
;-':' E. ‘E 2012/14 (Table 3). However, this phenomenon was not caused
2 n 2 by the worsening of hypertension control in poststroke patients
E c;g & & § ) E é but by the improvement in CHD patients. _
v W B 9 Gl 2 The level of the control of hypercholesterolemia was
= g & similar to contral of hypertension. Target LDL concentration
-; ';I £ E E was achieved in -37% of the whole sample of poststroke pa-
2 o TR oa D tients and only moderate improvement was observed over
:'E:' ; 5‘ :ﬂ“‘ E % E E ﬁ l é % ; time between the 2006/07 and 2012/14 surveys (adherence to
E. E § .‘."I. é ‘ZI :!5 ';‘.:,‘."I. |E: :E aE target LDL walue <25 raised from 3Z21% to 41.7%). After
e - S %% %g" E = E "-E z g% Tidjustment for majar -:ﬂnﬂ:ulnders. plnststru:lkle -pdnentb.were
g E ol 88 88 38§ —i fuv g at more than two-fold higher risk of inappropriately
8 DI e 2E g B controlled hypercholesterolemia. This difference can be
g E .;, E = ? probably accounted for substandard prescription of stating in
i . = # Er E *§ u poststroke patients compared to CHD patients (-58% vs 90%).
ey | ™ <) o = 2 %5 58 In addition, SPARCL trial ™ clearly demonstrated that post-
1‘?’ ﬁ 'g %% f! E stroke patients benefit from high-dose statin (atorvastatin
g E e |3 'E ﬁ E :E 80 mg or equivalent). Moreover, a series of trials in CHD pa-
= 5 15‘ Eﬁ K § 32 = _E g: tients confirmed that high-dose statin was followed with
2 E " St E E ﬂE g i E é":é higher mortality/morbidity reduction that standard-dose
2 B § § s § o £8dg statin,"” and it is generally accepted that these results can
E E Ei EE EE{ EE éﬁg g g'}‘ be extrapn]ateld to non-coronary AVD patie.ntsl (including
g e RN i v | IEA R %’ o E poststroke patients). Therefore, the recent Guidelines” adop-
o E E; H % é ted a new, more stringent LDL target <1.8 mmol/L for all pa-
i g =& ‘E oo tients with any type of AVD. In our series, only one poststroke
i 31*‘.5, %"a 5% é‘% %*E'E patient was treated with 80 mg of atorvastatin in 2012-14
%% % é % 5 E g % g E :‘-D"' u'ﬂ survey and only -14% of patients were adherent to the new
LDL target (<1.8 mmal/L).
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Table 4
surveys.

S-years mortality hazard risk ratios of stroke as initial diagnosis and risk factors control as covariates in 2006/07

All-cause mortality

Cardiovascular mortality

HRRs (95% CI) P HRRs (35% CI) B
stroke as inclusion diagnosia 1.85 (1.31-2.63) 0.001 1.89 [1.26-2.84) 0.002
age> b5 years 292 (1.97-4.32) <0.0001 3.06 (1.93-4.87) <0.0001
male gender 1.33 (0.92-1.97) 0.13 1.20 (0.80-1.82) 038
current smoking 1.14 (0.73-1.79) 057 1.00 [0.58-1.73) .99
body masa index =30 kg/m* 0,86 (0.61-1.21) 038 0.71 (0.47-1.07) 0.10
raised blood pressure’ 0,80 (0.57-1.10) 0.17 0.88 (0,60-1.28) 0.50
LOL cholestarol »2.5 mmal/L 0.80 01.57-1.12) 020 0.83 (0.56-1.23) 035
inappropriate glycemic control 1,43 (1.03-2.00) 0.034 1.4% (0.97-2.04) 0.073

HERs, hazard risk ratios from Cox proportional hazard modal

“ systolic blood pressure »140 and/er diastolic blood pressure »%0 mmHg.

L fasting glucose >7 mmaol/L and/or HbAle >48 mmol/mel,

Smoking cessation represents probably the most effective
measure in secondary prevention with respect to mortality or
recurrence of ischemic event.'” Current smoking habit was
nearly the same in CHD and poststroke patients (around 20%)
due to lower smoking prevalence in poststroke patients prior
to their stroke manifestation. In fact, the risk of smoking
persistence after stroke manifestation was significantly
higher {by 63% after adjustment for age, gender, and survey)
than after CHD manifestation.

In contrast to the other major risk factor, the prevalence of
diabetes or impaired fasting glycemia was significantly lower
in poststroke than in CHD patients (35.9% vs 47.2% and 18.7%
vs 23.7%, respectively). The treatment target for impaired
glucose metabalism derived from the recent Guidelines® as
fasting glycemnia <7 and HbAlc <48 mmol/mol was reached in
poststroke patients significantly more often than in CHD
patients (35.6% vs 40.8%, respectively; with adjusted odds
ratio for inappropriate glycemic control 0.76). It is evident
that dizbetes mellitus represents a major risk factor for all
types of AVD. It is responsible for almost 11% of cardiovas-
cular mortality ™ Likewise, the relative risk of stroke inci-
dence is more than two-fold higher in diabetic patients than
On the other hand, it is rather
unclear how to practically manage glycemic contral in the

in non-disbetic subjects.

secondary prevention of AVD including poststroke patients.
In fact, currently there is no antidiabetic compound which
enables strict glycemic control with proved efficacy on
reduction of cardiovascular risk and with an appropriate
safety profile in terms of acceptable risk of hypoglycemia.™

Furthermore, the present study showed that poststroke
patients were substantially less frequently followed by a
specialist (neurologist or cardiclogist) than CHD patients.
Indeed, approximately 48% poststroke patients were treated
by general practitioners. This fact probably reflect more-
than-less non-institutionalized poststroke care in Czech Re-
public and perhaps one of crucial reasons of generally poor
adherence to secondary prevention principles.

Our data also revealed the fact that prescription rate of
conventional pharmacotherapies used in secondary preven-
tion (e.g. statins, clopidogrel, etc.) in poststroke patients is
suboptimal. To our opinion, the major reason might be that
these drugs are not prescribed at time of discharge
from stroke hospitalization. For example, statins at the

time of discharge were prescribed only in 37.5% of poststroke
patients (not in Results) and this number increased by
only 20% in outpatient care. We may also speculate that
several poststroke patients did not tolerate the usual phar-
macotherapy from varlous objective reasons. Bushnell
and colleagues found in a prospective study that -343% of
patients discontinued at least one secondary prevention
medication within one year of discharge from stroke hospi-
talization by healtheare provider instructions (i.e. not by self-
decision).”

The crucial question s whether there is any real trend for
improvement of secondary prevention practice in poststroke
patients since the first comprehensive guidelines for stroke
care (L.e. acute care and long-term management) were stated
in Europe and United States.™ " A large survey realized in
1332 US hospitals and involving mare than 1,000,000 patients
after cerebrovascular event confirmed that early management
and hospital outcomes dramatically improved between 2003
and 2009 Similar beneficial trend in early management of
stroke were observed in Czech Republic between 2006 and
2012 (Vanek et al , unpublished data). However, the adherence
to secondary prevention principles improved only negligibly.
Indeed, only prescription of stating and control of hypercha-
lesterolemia improved significantly over time.

Mortality analysis

The second part of our study was analysis of mortality in the
2006/07 survey. Overall, the mortality of poststroke patients
was high, despite patients' relatively stable condition at the
time of interview; all-cause 5-year mortality of poststroke
patients was -26%, giving more that a 5% per-year maortality
rate. Compared with the similarly stable CHD patients (post
myocardial infarction andfor coronary revascularization), the
5-year mortality risk in poststroke patients was more almost
double (25.8% vs 13.3%). Moreover, even after adjustment for
major confounders, the mortality risk in poststroke remained
by 85% higher than in CHD patients. We may only speculate
about the reasons of this additive mortality risk associated
with the poststroke status. First, higher age of poststroke pa-
tients is probably asseciated with a higher rate of comorbid-
ities, both cardiovascular and non-cardiovascular ones. Both
groups also markedly differed in terms of initial management
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in the acute phase of a vascular event (stroke or acute coro-
nary syndrome). An overwhelming majority of CHD patients
(more than 95%) had re-vascularization either by FTCA or
CABG as part of management during their initial hospitaliza-
tion. In contrast, initial thrombolysis as only a causal treat-
mentin the acute phase of stroke was performed in only 2.4%
of poststroke patients interviewed in the 2006/07 survey.
Therefore, the course of poststroke patients is more ‘natural’
(e.g. uninfluenced by medical management) that this after

acute coronary syndrome.
Study limitations

Our study involved only patients initially included and actu-
ally treated in large (university, catchment) hospitals. We may
only speculate that the clinical reality in the secondary pre-
vention in patients outside of large agglomerations may be
even worse because of the relatively more complicated
availability of specialized health care.

Our series included probably less afflicted patients, and
this may be presumably more pronounced in poststrake pa-
tients. The most complicated patients died before interviews
and we can speculate that majar part of living non-responders
did not attend the interview because of their very poor general
health condition {immobility, need of permanent instituali-
zation in a nursing house, ete). Ta our opinion, this bias
probably reflects also the fact, that overall response rate was
slightly lower in poststroke than in CHD patients (76% vs 86%,
respectively). Thus, the real difference between these two
groups may be even higher, namely in terms of mortality risk.

Despite that, both stroke and coronary heart disease have
atherasclerotic arigin, their etology markedly differs in
several aspects (namely, the thromboembalism is particularly
pronounced in stroke incidence risk). Therefore, in the pre-
sent analysis we compared only those principles of secondary
prevention, which are identical for poststrake and CHD pa-
tients. Moreover, the relative impartance of each factors in
terms of mortality risk or vascular event recurrence in stroke
and CHD are not equivalent. Qur study is also not adequately
powered to analyze the data (namely the mortality outcomes)
from point-of view of stroke subtype.

Conclusions

Secondary prevention management in poststroke patients in
terms of adherence to recommended treatment targets are
generally sub-optimal and, in several aspects (specifically
contral of hypertension and hypercholesteralemia) markedly
worse than in CHD. There is a great potential for improvement
by appropriate prescnbing of basic pharmacotherapies (namely
statins). Poststroke patients are definitely at very high absalute
martality risk, even when compared with CHD patients.
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Objective: Recurrent strokes are associated with

higher maortality, greater disability, and increased
healthcare costs compared with first-ever stroke. Lifestyle
measures and drug treatment in secondary prevention
decrease the risk of recurrence while improving the guality
of life of patients. The objective of this study was to
determine the prevalence of hypertension and other
cardiovascular risk factors in stroke survivors and
population controls.

Methods and results: A total of 424 poststroke
sunvivors (aged 66.0 £ 10.4 years) were examined

6-36 months after their first ischemic stroke. Controls of
similar age and frem the same geographic region were
selected from the database of the Czech post-
Multinational MONitoring of trends and determinants in
CArdiovascular disease Study. Hypertension was

found to be the most prevalent risk factor affecting
91.5% of stroke survivors and 71.8% of controls. Use of
antihypertensive drugs was reported in 79.5% of stroke
survivors and 56.7% of controls. However, blood pressure
lower than 140/90 mmHg was achieved in only 49.5% of
hypertensive stroke survivors. More than 60% of stroke
sunvivors used stating but low-density lipoprotein-
cholesteral lower than 2.5 mmel/l was achieved in only
47.4 and 37% of male and female poststroke survivors,
respectively. About a third of poststroke patients continue
to smoke, and obesity is a majar problem, particularly in
women (prevalence 47%), who also have a high
prevalence of diabates.

Coenclusion: We found a high prevalence and poor control
of major cardiovascular risk factors in patients surviving
their first-ever ischemic stroke, thus showing poer
implemnentation of guidelines for secondary prevention in
clinical practice.

Keywords: anticoagulants, antiplatelets, goal blood
pressure, goal low-density lipoprotein cholesteral,
guidelines implementation, lipid-lowering drugs, secondary
prevention in poststroke patients, smoking, stroke
recurrence

Abbreviations: ACE, angiotensin-converting enzyme;
ASA, acetylsalicylic acid; BP, blood pressure; CHD, coronary
heart disease; ESH, European Society of Hypertension; LOL,
low-density ipoprotein; OR, odds ratio

‘]( IIJ.I']'IEJ.I l:llI H_‘\- i'll'l'!t'l'l!iil!]'l

INTRODUCTION

erehrovascular disease is the second leading cause

of death worldwide [1], and all projections indicate

that this will remain so in the year 2030 [2]. Stroke is
also the leading neurologic cause of long-term disability [3];
with aging of the population, a further increase in stroke
incidence is expected thus causing a further burden on
the population.

Stroke recurrence constitutes a quarter of all strokes [4],
and recurrent strokes are associated with higher mortality,
areater disability, and increased healthcare costs compared
with first-ever stroke [3]. The risk of recurrence is reported
to be about 16% in the first year, being about 4% in
subsequent years. A history of ischemic stroke is associated
with an increased risk of developing coronary heart disease
(CHDY. In about half of cases, stroke recurrence can he
considered a failure of secondary prevention. Lifestyle
measures and drug treatment in secondary prevention,
possibly complemented by interventions (e.g. carotid
endarterectomy), decrease the risk of recurrence while
improving the quality of life of patients. Combining
multiple approaches for secondary prevention of vascular
events after stroke may result in a relative risk reduction by
A% 161,

Whereas there are relatively robust data on secondary
prevention in CHI patients [7], data on secondary preven-
tion in stroke survivors are scarce [8]. That was why the
European Society of Hypertension (ESH) decided to con-
duct the ESH Stroke Survey.

The aim of this study was to determine the prevalence
of hypertension and other cardiovascular risk factors in
stroke survivors and population controls. Another aim was
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to analyze factors associated with controlled and uncon-
trolled hypertension. The data in stroke survivors were
collected within the ESH Stroke Survey in the Czech
Republic.

METHODS

Study population

All consecutive patients hospitalized from May 2009 to
January 2012 for their first-ever ischemic stroke in
Thomayer Hospital in Prague, or Charles University Hos-
pital in Pilsen, Czech Republic, were identified retrospec-
tively from the respective hospital databases. Both hospitals
have departments of neurology with a stroke unit admitting
patients with acute stroke and serving up to 280 000 inhabi-
tants each. Stroke definition was consistent with the original
WHO criteria [9], that is, symptoms lasting more than 24h
unless thrombolysis was performed, and only patients in
whom computed tomography or MRI had excluded hem-
orrhagic stroke were eligible for inclusion. Patients aged
more than 81 years or not living permanently in the study
region were also excluded. A total of 736 patients (425 men,
311 women, all Caucasians, mean age 65.7 £ 10.5 years
range 2280 years) admitted for acute stroke were found to
be eligible for the study.

Hospital medical records were checked to obtain the
following information: personal history of cardiovascular
risk Factors and disease, stroke and its intervention, data
regarding the diagnostic procedures, treatment, functional
outcome, and discharge. The Causative Classification of
Stroke System, a computerized algorithm of the original
Stop Stroke Study-Trial of Org 10172 in Acute Stroke Treat-
ment classification [10], was used to categorize the ischemic
stroke subtype by two blinded certified physicians. The
National Institutes of Health Stroke Scale was used to
quantify stroke severity on admission.

A total of 128 patients died during hospitalization for
acute stroke or between their discharge and follow-up visit
scheduled at least & months and no later than 3 vears after
acute admission for stroke.

Of the 608 surviving patients, 424 attended the follow-up
visit (response rate, 69.7%) including collection of their
demographic data, history of cardiovascular risk factors,
atrial fibrillation, cardiovascular disease, and current drug
treatment. The examination consisted of height and hody
weight measurement, fasting blood draw, three blood
pressure (BP} measurements using a validated digital, fully
automated, oscillometric device (Omron M1-IT; Omron
Healtheare Co. Ltd, Kyoto, Japan) with a preformed cuff
fitting medium and large arms, on the right arm (unless the
affected onel in the sitting position. In patients with arrhyth-
mias, a standard mercury sphygmomanometer (Bauman-
ometer, WA, Baum, Co., New York, New York, USA) with
correctly sized cuffs was used. Cognitive function was
assessed using the Montreal Cognitive Assessment [11].
The Hospital Anxiety and Depression Scale was used to
screen patients for anxiety and depression [12]. A score of
11 or higher indicates probable anxiety or depression,
whereas a score of 8-10 is considered just suggestive of
a disorder.

2108
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Controls

Controls (n=414) of similar age, resident in the same
geographic regions as the stroke patients, were selected
from a representative 1% population random sample of the
Czech post-Multinational MONItoring of trends and deter-
minants in CArdiovascular disease Study examined in
2006=2008. The overall response rate in the latest survey
was 02.6%. The screening examination was performed ina
similar way as the follow-up visit of stroke survivors includ-
ing a physician-completed questionnaire with similar data
as in stroke survivors; details have been published else-
where [13]. BP was measured on the right arm in the sitting
position, three times using a standard mercury sphygmom-
anometer (Baumanometer, W.A. Baum, Co.} with correctly
sized cuffs,

The ESH Stroke Survey and the Czech post-Multinational
MONItoring of trends and determinants in CArdiovascular
disease Study were approved by the Ethics Committee of
the Institute for Clinical and Experimental Medicine and
Thomayer Hospital, Prague, Czech Republic. All partici-
pants provided informed consent.

Laboratory analyses

All laboratory analyses were performed in the Lipid Labora-
tory of the Institute for Clinical and Experimental Medicine,
Prague, Czech Republic, using a fully automated enzymatic
method (COBAS MIRAS analyzer, Roche Diagnostic Sys-
tems, Branchburg, New Jersey, USA} with kits of the same
manufacturer. Accuracy of analysis is continuously moni-
tored and tested by the Centers for Disease Control and
Prevention (Atlanta, Georgia, USA).

Low-density lipoprotein (LDL) cholesterol was caleu-
lated using the Friedewald formula only if triglyceride levels
were lower than 4.5mmol/] (with triglyceride levels
exceeding 4.3mmol/l, LDL-cholesterol values were con-
sidered missing) [14].

Glomerular filtration rate was estimated using the
equation proposed by Chronic Kidney Disease Epidemiol-
ogy Collaboration [15].

Definition of major cardiovascular risk factors
Smoking was assessed using the WHO definition. A person
was considered to be a current smoker if smoking at least
one cigarette per day. Obesity was defined as a
BMI = 30kg/m” for hoth sexes.

Hypertension was defined as a mean SBP > 140 mmHg
and/or a mean DBP = 90 mmHg, or current treatment with
antihypertensive medication. Treatment of hypertension
was defined as current use of prescribed medication affect-
ing BP. Hypertension control was defined as an individual
receiving drug treatment for hypertension and having an
SBP lower than 140 mmHg and a DBP lower than 90 mmHg.

Diabetes was defined as either Fasting glycemia
=7mmol/l or treatment with oral antidiabetics and/or
insulin.

Statistical analysis

Continuous variables are reported as mean = SD or median
and interquartile range. Categorical variables are reported
as relative frequencies (percentage). A two-group compari-
son was performed by the chi-square test for categorical
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variables and by Student's ttest for normally distributed
continuous variables, and the Mann-Whitney [ test for
nonnormally - distributed  variables. Triglyveerides  were
logarithmically transformed to fit the normal distribution.
Twe-way analysis of variance was used for simultaneous
testing of the effect of sex and group for continuous
variables and log-linear models were used for discrete ones.
Logistic regression was used to identify factors associated
with the prohability of hypertension control. All tests were
two-tailed and a P<0.05 was considered significant. All
analyses were performed using SYSTAT software version
100 (SYSTAT, San José, California, USA).

RESULTS

Study population characteristics

Basic characteristics of the 424 stroke survivors attending
the follow-up visit at 6=36 months (median, 495 days) are
presented in Tahle 1.

Comparison of poststroke survivors and
population controls (major risk factors and
drugs in secondary prevention)

Male stroke survivors were significantly vounger than their
female counterparts (mean age 65.9£9.7 vs. B3 11.7
vears; P=0.020), whereas controls were of the sime age
(Tuble 2). There were no differences in BMI between stroke
survivors and population controls; also, the proportion of
obese individuals (BMI = 30kg/m®) did not differ between
patients and controls.

Male poststroke  patients  had  significantly  higher
SBP than controls of the same sex (143.1=21.7 vs.
135.6 £ 16.7 mmHg; £=10.003). Prevalence of hypertension
in stroke survivors was extremely high (91.5%) as was in
controls (71.7%); significantly higher in patients than in
controls for both sexes. This was also applicable to the
proportion of individuals being treated for hypertension.
However, control of hypertension (defined as BP <140/
9 mmHg) was equally poor in patients (43%) and controls
(44%).

Total and LDL-cholesteral were significantly lower in
stroke survivors than in controls (7 < 0,001 for both sexes).
However, the proportion of poststroke patients achieving
LDL-cholesterol lower than 2.5 mmol/l was only 47.4% in
men and 37.08% in women. High-density lipoprotein cho-
lesterol was significantly lower in poststroke patients than
in controls in both sexes, whereas there were no differences
in triglycerides. Statins were significantly more often pre-
scribed in stroke survivors (63% in men, 62.3% in women)
than in controls (F< 0.001).

A significant difference in the prevalence of diahetes was
found only in women (poststroke survivors 31.8% vs. con-
trols 11.4%; P< (L.001). Fasting glycemia showed the same
pattern (2= 0.01). Treatment of diabetes (either by drugs
or insulin} was more common in poststroke  patients
(P 0.001 for both sexes).

The proportion of smakers was approximately double in
poststroke patients compared with controls (7< 0.001 for
both sexes).

After eliminating the gender effect, estimated glomerular
filtration rate showed a tendency toward lower values in
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TABLE 1. Basic characteristics of stroke survivors attending
follow-up wvisit

N 414
Menfwomen, o (%} ISINAT (606304}
Age, years BE.0+ 10.4
AQe rangsa, years 2209-831
Education
Basic felernentary schoal) 5301285
Secondary 3130738
Univessity 530130
Tima since first-ever ischemic stroke, days 485 (315-873)
NIHSS on admission 4(2-8)
Stroke subtype
Large artery atherosclerosis 70 (16.5)
Cardcembolism 114 (26.9)
Lacunar 49011.8)
Cryptogenic 2415.7)
Incomnplete examinaticn 128 (30.2)
Caoncomitant 16 (3.8)
Other 23(5.4)
Reperfusion therapy
Intravenows thrombalysis EANAL]
Endaowvascular recanakzation 2014
Intravenous thrombalysis and endovascular 3400
recanalization
Other interventions during hospitalization
far acute Bchemic stroke
Carotid artery surgery 141335
Caratid angioplasty andior stenting 7010
Patent foramen ovake oocluson 1402y
Hospitalization at a Stroke Unit, (%) 1771410

Data from in-hospital medical recards (hospetalization for acute ischemic

stroke)
Histoey of CVD 84 (19.8)
History of risk factors
History of hypertensicn 310731
Histary of dyskpidemia 180 (42.5)
History of diabates 99 (23.3)
Histary of atnal fiballation 46 (10.8)
Discharge destmation
Home 345 (81.4)
Qther hospitaliward 79 (18.6)
Commundy facility inursingresidential home) 4]
fiehabilitation unit 0
Unknowwn 0
Medified Rankin Scale at follow-wp visit 140-2)
Mol A at follow-up visit 25 (22-27)
HADS at follow-up visit
Arsiety score 4{2-7)
Angiety score =8 FARAL]
Deprassion 5(3-8)
Depression score =8 102 (24.0)

Data are presented a5 means & 50, median {interguartile range) or frequency
ipercentage). CWD, cardiovascular disease; HADS, Hospital Arwiety and Depression Scale;
MaCa, Montreal Cognitive Assessment; NIMES, Natienal Institutes of Health Strake Scale

poststroke patients; however, the proportion of individuals
with limited renal function (estimated glomerular filtration
rate <60 ml/min per 1.73m’) was higher in stroke survivors
of both sexes.

Antiplatelet drugs were taken by 798 and 73.7% of
poststroke male and female survivors, respectively. This
was represented in more than 50% by low-dose acetylsa-
licylic acid (ASA) alone. A combination of ASA with dipyr-
idamole was used scarcely (3.3%). Clopidogrel was
prescribed in 19.3% of men and 16.8% of women surviving
their first-ever ischemic stroke. Neither antiplatelet drugs
nor anticoagulants were taken by 32 (7.5%) stroke survi-
VOIS,
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Poststroke Population Poststroke
survivors, controls, survivors,
men men women

Hurmber 257 212 167

Mean age (years 659297 Bh.dLdb BE3£11.4

BMI (k) 201+448 2894421 2984574

BRI =30 kga‘m". n %) 9B [38.68) g5 (40.1) e

S8F (mmHa) 14314217 13564167 1363+21.0

DEF fmmHg) g3.7+£12.4 Bl.i4H8 7944104

Hypertenson, o (%) 241 {937 155 {73.1) 147 (BB.0)
Use of antihypertensive 204 {79.7) 120 {56.6) 133 (80.1)

druige, (%)

BP <140/90 mmHg, n (%) 96 [39.8) A6 (42 6) 71(48.3)
Tatal cholesteral (mmald) 4594115 5.0440598 5014118
Triglycerides (mmald) 1.56 £0.63 1.71£0.09 1524077
HOL-C {rmimeally 117 +£0.31 1.39£0.34 14120357
LOL-C {mmaold} 2714104 300+085 2924108
LOL-C < 3.0 mmoll, n (%) 164 {2561 106 §51.7] 87 (58.4)
LOL-C < 2.5 mmaoll, n (%) 117 {47.4) 50 (24 4} 61 (37.0)
Usz of stating, o {%} 167 {g5.0 10 44.7) 104 (2.3}
Fasting glycemia {mmol) B.13:41.69 6114188  636+1.18
Diabetas, n {%) B3 [26.5) 42 (19.8) a7 (31.8)
sz of aral antidiabatics or 48 (19.1) 21 {99) 40 (24.0)

insulin

Current smaking, n (%} 108 {42.00 30O 41 (24.8)

eGFR (mlmin per 1.73 m’) 7614184 7794123 6954193

aGFR <60 mlimin per 45 [18.8) 18 {8.5) S0 (3001
1.73m°, n (%)

Any antiplatelet diug 205 {79.8) 51 (24.1) 123 (73.7)
ASH alone, m (%) 145 {56.4) 45 (21.2) 85 (50.9)
ASHh+ dipyridamate, n (%) TN [1} 742
Clopidagrel, m (%) 50 (19.5) 4(1.9) 28 (16.8)

Anticoagulants, n (%) 40 (158} 10 44.7) 29 (17.4)

TABLE 2. Comparison of major risk actors and drugs for secondary prevention in poststroke survivors and population controls by sex

Population P for P for
controls,  sex effect of P for
women effect groups interactions
02
Ba.5445 0.020 Wot significant kot sgnificant (0.0B5)
97£584 0028 Wot significant Mot significant
a7 {433 ot significant Wot significant kot sgnificant
13484185  0.008 0.001 0.030
T98+100 0000 Wot significant kot sgnificant (0.054)
142 (71.00 Mot significant 0.00 Mot sgnificant
115 (56.9) Mot significant .00 Mot sgnificant
a5 {45.8) ot significant Wot significant ot significant
539104 0.000 0.001 Mot sgnificant
1452072 0023 Wot significant Mot significant (0.095)
1.539£0.38 0.001 D.o01 Mot sgnificant
3152098 03 .00 Mot sgnificant
92 {367 Hot significant .00 Mot sgnificant
52 {26.4) ot significant .00 0.082
17 (8.4} Hot significant .00 Mot sgnificant
642139 Mot significant 0.008 0.009
234{11.4) 0.032 0.G01 Q.0
13 (6.4} ot significant 0.00 Mot significant (0.081)
244119 0.001 D.o01 Mot sgnificant
7131 0.0 Mot significant Mot sgnificant
[0.066)
3541731 0.0 D001 Mot significant
32 15.8) 0.038 0.001 Mot sagnificant
320158 Mot significant 0.00 Mot sgnificant
0 Mot applicable Mot applicable
0 Mot significant (0.053) 0,001 0.034
T{15) Hot significant .00 Mot sgnificant

Mot applicable, statistical analysis not appicable because of small numbers. ASA, acetylsalicdic acid; eGFR, estimated ghomerular filtration rate; HOL-C, high-densty lipaprotein

cholesteral; LDL-C, kew-gansity ipopratein cholestarel,

Hypertension control

There were 388 stroke survivors meeting the definition of
hypertension. Based on the mean of the second and third
measurements taken during the follow-up examination,
they were divided into two subgroups and labeled as
controlled (BP < 140/90mmHg) or uncontrolled  (BP
=140/M mmHg) hypertensive patients (Table 3). These
two groups differed enly in the total number of antihyper-
tensive drugs, higher in individuals with controlled BP
(2462125 vs. 1952142, P<0.001) Use of angioten-
sin-converting enzyme (ACE) inhibitors regardless of the
number of antihypertensive drugs was associated with
controlled hypertension. This was also the case of other
antihypertensive drugs (mostly centrally acting drugs or
alpha-blockers).

Using stepwise logistic regression, we found that the
independent significant predictors of controlled hyperten-
sion include use of ACE inhibitors (odds ratio [OR] = 2.27),
number of antihypertensive drugs (OR=1.29 for each
added drug), female gender (OR=181), BMI less than
30kg/m* (OR=1.68), and university education
{(OR=2.37). Age and depression score (Hospital Anxiety
and Depression Scale) were not significant (Tahle 43
Thus, use of ACE inhihitors, higher number of antihyper-
tensive drugs, female gender, BMI less than 30kg/m”, and
university education contribute to better hypertension
control.
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www.jhypertension.com

Control of hypertension, defined as the proportion of
individuals achieving BP lower than 140/%0mmHg, was
significantly higher in cardioembolic stroke survivors as
compared with those experiencing undetermined type of
stroke (Fig. 1). For the purpose of this analysis, the group of
cryptogenic strokes and that with incomplete examination
were combined and labeled as ‘undetermined’. On the
contrary, other strokes and those of concomitant cause
were excluded from this analvsis because of small numbers.

DISCUSSION

Hypertension control

Hypertension is the most prevalent cardiovascular disorder
stubstantially increasing the risk of cardiovascular disease,
and stroke in particular. The relationship between BF and
stroke is well documented for primary prevention [16].
However, the optimal BP for patients after stroke or tran-
sient ischemic attack has not been defined vet [17]. We
found, in our group of mostly elderly patients surviving an
ischemic stroke, a very frequent history of hypertension
(73%) in the medical records during their hospitalization for
acute stroke. At follow-up visit organized at a median of
16.5 months after the event, hypertension was detected in
93.7 and 88.0% of male and female stroke survivors,
respectively. The 2013 ESH-European Society of Cardio-
logy guidelines [18] recommend an SBP goal lower than
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(controlled)

Humber 166
Age (years AR
Menfwomen, n (%) 9571 (57.2f42.8)
Concomitant cardicvascular disease, n (3% 32{19.3)
BF at discharge (mmHg
SBF (mmHa) 14286232
DBF {mmHa) B214130
Mean BF (mmHg) 10234153
BMI [kgim} 2844525
BMI =30 kg/m” (%) 63 (38.0)
Current smaking, m (3] 56337
Diahates, n (%) 39 {25.0)
Maodified Rankin Scare 110-2)
Mol i 23256
Antibypertensve drugs
Tatal numiber of antihypertensve drugs 2464 1.25
U=z of beta-blockers, o {%) 76 (45.8)
sz of ACE inhibitars, n (%) 121 172.9)
Usa of ARBs, 7 {3} ¥ {183)
Use of calcium antagonists, n (%) 76 {458)
U=z of diuretics, o {%) 65{39.2)
sz of ather antihypertensve drugs, (%) 43(259)

TABLE 3. Comparison of stroke survivors with controlled and uncontrolled hypertension
BP =140/90 mmHg

Blood pressure control in poststroke survivers

BF =140/90 mmHg
{uncontrolled)

e
AE.T4£9.2 Mot significant
146/76 (65.634.2) Mot sigreficant (0.086)
48 (21.8) Mot significant
14404 21.9 Mot significant
8244132 Mot significant
10294148 Mot significant
299 £4.80 Mot significant
105 (47.3) Mot sigreficant (0.070)
Th(34.2) Mot significant
53 (26.9) hot signeficant
11{0-2} Mot significant
24446 Mot significant
185£1.42 0.om
86 (38.7) Mot significant
113 (50.9) 0.0
48 (21.8) Mot significant
81(38.5) Mot significant (0.065)
69 (31.1) Mot significant (0,098}
361182 0.y

Data are presented as mean & 50; madian finterquartile range) ar frequency (percentage). ACE,

MaoCa, Montreal Cognitive Assessment; NIHSS, Mational Institutes of Health Stroke Scale,

140mmHg to be considered in patients with previous
stroke or transient ischemic attack. There is currently no
evidence available that recurrent stroke could be prevented
by initiating antihypertensive medication in the high-nor-
mal range, nor is there evidence for achieving SBP lower
than 130mmHg as suggested by previous guidelines [19].
The BP goal of lower than 140/90 mmHg was achieved in
39.8 and 48.3% of male and female poststroke patients with
hypertension, respectively. Similar results were obtained in
our population control group of about the same age. This
may be just another example of physicians’ inertia clearly
showing lack of a differentiated approach to patients based
on their total cardiovascular risk [20]. We must also admit
that the evidence in favor of reducing SBP to lower than
140 mmHg does not apply to elderly hypertensive patients
as all randomized clinical trials in the elderly have aimed at
an SBP target lower than 150mmHg and the achieved
values have been more than 140 mmHg. Therefore, there
is a need to test this question in a properly designed clinical

TABLE 4. Logistic regression model of blood pressure control of
stroke survivors at follow-up visit

Age (1-year incraase) 0.99 0.97-1.02 0.549
Sex (woman ve. man} 181 1.13-280 0ms
BMI (< 30kg/m* vs. =30 kgim*) 168 1.06-265 0.028
Education {university vs. ather) 137 1.21-4.62 0013
Humber of antihypertensve drugs 1.29 1.09-153 0.004
{increase by 1 drug)
Lise of ACE mhibitars (yes vs. na) 127 1.42-365 0.0
HADS {score increasa by 1 point] 099 0.94-1.04 0620

ACE, angiotersin-carverting enzyme; Cl, confidence interval; HADS, Hospital Anziety and
Depression Scale; OR, odds ratie.
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argiatensn-comverting snzyme; ARB, argiatensn receptor blocker, BP, Bood pressurs;

trial, which is currently ongoing and endorsed by the EHS
and the Chinese Hypertension League [21].

A stepwise logistic regression model showed that control
of hypertension in our poststroke patients was associated
with use of ACE inhibitors, number of antihypertensive
drugs, female gender, BMI less than 30 kg/m®, and univer-
sity education. Mancia ef al. [22], analyzing discontinuation
of antihypertensive drug therapy in almost half a million
new users of antihypertensive drugs in Lombardy, Italy,
also found age-adjusted risk of discontinuation of antihy-
pertensive treatment was lowest with angiotensin receptor
blockers (ARBs) and ACE inhibitors. In our group of stroke
survivors, ACE inhibitors were the most frequently used
class of antihypertensive drugs, mostly in combination as
monotherapy was not common. This is fully in line with the
current ESH/European Society of Cardiology guidelines
suggesting use of all drug regimens in patients with
cerebrovascular disease provided that BP is effectively
recuced [18]. In a smaller study using electronic pill boxes

% 4 P-=0ﬂ5

EH]
]
2%
il
15
0
§
]
LAA

Cardigembolism  Lacunar  Undetermined
= n=114 n=182

Sroke :uht,p-e
n=d8

FIGURE 1 Control of hypertension (BF < 14080 mmHg) by stroke subtype in sund-

vors. LA, large artery atheroscleross
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to assess treatment compliance, female gender was associ-
ated with a better outcome in terms of compliance [23].

In the Perindopril Protection Against Recurrent Stroke
Study trial, there was overall no mean difference in BP by
BMI quartiles [24]. The current hypertension guidelines [18]
do not specifically address the issue of obesity and hyper-
tension. Moreover, there are no large clinical trials focusing
on hypertension and obesity. The European Society of
Hypertension Working Group on Obesity proposes ACE
inhibitors as the most appropriate drug for the treatment of
hypertension in obese patients [25].

There are only a few studies analyzing BP control in
poststroke patients. 1n the North East Melbourne Stroke
Incidence Study [26], BP data 3 vears poststroke (first ever)
were obtained in 323 patients. Hypertension was found in
H24, with BP lower than 140/90mmHg in 52%. In France, a
total of 570 patients with a history of stroke were identified
within ECLATI, a cross-sectional study conducted by French
general practitioners in 2000. In this sample, hypertension
control was achieved in a lower percentage of patients than
those with myocardial infarction (24.6 vs. 34.20) [27]. A
total of 495 stroke survivors were identified within the
National Health and Nutrition Examination Survey from
19949 1o 2004 [8]. Hypertension was found in 71.7%, with
BP lower than 140/90 mmHg achieved by 46.3%, that is,
results very similar to ours. In the so far largest elinical trial
of poststroke patients, less than a third of patients with
stroke had BP controlled at least 75% of the time for 2 vears
[23].

Obesity and diabetes

Noassockition between obesity and risk of recurrent stroke
has been established [29301. Paradoxically, poststroke
mortality and morbidity may be lower in overweight stroke
survivors as compared with normal weight ones [31].

In poststroke patients, sarcopenic obesity may contrib-
ute to the high prevalence of impaired glucose tolerance
and diabetes mellitus [32]. We found, in our poststroke
patients, a significantly higher prevalence of diabetes only
in women as compared with controls (318 vs. 11.4%;
P < 0.001). This gender difference may reflect the higher
cardiovascular risk of diabetes in women [33,34]. Reduced
physical activity and disability in poststroke patients pre-
dispose to weight gain, insulin resistance, and diabetes
mellitus. The mechanism also includes loss of skeletal
muscle. Hemiparetic muscle may underge intramuscular
fat accumulation and a switch from slow-twitch fibers to fat
myosin heavy chains [33,30].

Dyslipidemia and lipid-lowering drugs

Unlike the undoubtable relationship between total choles-
terol and risk of fatal myocardial infarction, the relationship
between total cholesterol and risk of stroke remains to be
controversial [37] as earlier studies did not differentiate
between ischemic and hemorrhagic stroke. On the con-
trary, large clinical randomized trials with statins in patients
with CHID or at high cardiovascular risk found a decrease in
stroke incidence [38]. Most of the current guidelines
[39,40,18] agree that patients with ischemic stroke should
be treated with statins although direct evidence for this
recommendation is still lacking.

mz2
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The Stroke Prevention by Aggressive Reduction in
Cholesterol Levels trial, so far the only large clinical trial
in poststroke patients, showed that lowering LDL-choles-
terol to 19mmol/l rather than having 33mmol/l on
placebo can reduce recurrent stroke by about 160 [41].
The study design did not distinguish between ischemic and
hemorrhagic stroke as the qualifying event for enrolment
into the study. Although no clinical trial has to date com-
pared more or less aggressive LDL-cholesterol lowering
therapy in patients surviving an ischemic stroke [17], the
recommended target LDL is < 25mmol/] or, possibly,
< LAmmaol/l.

We found, inour study, significantly lower total and LDL-
cholesterol in stroke survivars of hoth sexes than in con-
trols. However, the proportion of poststroke  patients
achieving LD L-cholesterol lower than 2.5 mmel/] was only
47.4% in men and 37.0% in women despite the fact statins
were frequently prescribed (63% in men, 62.3% in women).

Other secondary prevention measures

The high prevalence of smoking at the follow-up visit (42%
in men and 24.6% in women) documents the poor adher-
ence to lifestyle measures and low implementation of
guideline recommendations.

Antiplatelet drugs are considered an integral parnt of
secondary prevention in patients surviving an ischemic
stroke unless there is a contraindication or they require
anticoagulation therapy (most likely because of atrial fibril-
lation). The European Guidelines [39,42] recommend a
combimation of low-dose ASA and dipyridamole, or clopi-
dogrel alone as therapy of first choice in patients with
noncardicembolic ischemic stroke. In our poststroke
patients, the majority of antiplatelet drugs were represented
by low-dose ASA followed by clopidogrel, whereas the
combimation of ASA and dipyridamole was only taken by
3.53% of our patients.

A relatively high proportion of the poststroke patients
reported use of antiplatelet drugs (79.8% of men and 73.7%
of women). We have to admit the use of drugs in general
was not verified by any objective measure.

Study limitations and strengths

Cur group of 424 poststroke survivors was derived from 736
consecutive patients hospitalized for their first-ever ische-
mic stroke in two major healtheare centers in the Czech
Republic. They were compared with controls of similar age
and from the same geographic region. The response rates of
stroke patients and the general population were also very
similar (69.7 and GL6%, respectively). Laboratory analyses
were performed for both the study and control populations
at the same laboratory with certified acouracy.

Thus, our stroke population is very close to 2 hospital-
hased registry and we do not have information about stroke
patients not admitted to hospital or dying before admission.
Another study limitation is that the follow-up examination
was performed 6-36 months since the acute event and no
follow-up information is available about those who died
either during hospitalization or prior to follow-up visit.

The size of our population of 424 stroke survivors may
not be impressive; however, it is fully comparable with the
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other published studies (8,27, 28] and, as a matter of fact, the
study is the first of its kind presenting data from
Central Europe.

In conclusion, we found a high prevalence of major
cardiovascular risk factors in patients surviving their first-
ever ischemic stroke, with hypertension being the most
prevalent one and affecting more than 90% of the study
population. Despite the fact that 80% of the hypertensive
patients report taking antihypertensive medication, a BP
lower than 140/9mmHg is achieved by less than 4000,
Similarly, statins are taken by 60% of poststroke patients,
but LDL-cholesterol lower than 2.5 mmaol/1 is achieved by
less than 3006, Our results indicate failure of lifestyle
measures as one third of poststroke patients continue
smoking and obesity affects about 400 of poststroke sur-
vivors, Data on use of antiplatelets and anticoagulants are
relatively satisfactory. Overall, our findings are consistent
with poor implementation of guidelines for secondary
prevention in clinical practice. As most of poststroke
patients are treated by general practitioners, our results
highlight the need for specifically addressing the general
practitioners to recall the importance of hypertension con-
trol and other secondary preventive measures.

ACKENOWLEDGEMENTS

Source of funding: The study was supported by grant NT
12102-4 awarded by the Internal Grant Agency of the
Ministry of Health of the Czech Republic. P2W. was the
recipient of a European Society of Hypertension fellowship.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

. Lopez AD, Mathers CD, Exzanl M, Jandson DT, Mureay G, Global and

regional burden of di and risk factons, 2000 sysemanic analysis of

population health data. Lamcer 2000; 367:1747-1757.

Mathers CD, Loncar Do Propections of global mortaliy and burden of

diseise feom 2002 1w 2030, Mlof Med 2000; 3442,

Kwan |, Sandercock P In-hospital cave pathways for steoke, Cocleane

Dhrterhase Syst Ree 200600002024,

L lackland DT, Roecell El, Deutsch AF, Fornage M, ﬂut.‘ll'gu MG,
Howard G, ef al., American Heart Association Steoke Council; Council
om Cardiovascular and Stroke Mursing; Council on Quality of Care and
Outcomes Research; Council on Functional Genomics and Transla-
tomal Biology. Factors influencing the decline in stroke morali
statement from the Amerlean Heast Association/American Stoke
Association. Strobe 2014; 45:315-353.

. Sarmsa GF, Bian ], Lipscomb |, Machar DB, Epidemiology of recurrent
cerehral nfarction: a medicare claims-hased comparison of fiest and
recurrent strokes on 2-vear survival and cost, Steode 1999 30:335- 344,

. Hackam DG, Spence |0, Combinmg muoluple approaches for the

secondary prevention of vascular events after stroke: a quantiative

modeling study. Steole 2007, 3H:1851- 1885,

Kotzeva K, Waoad [, De Backer G, De H:IL'thL'r 13, l"!.'c"rriil:'l K, Keil 11,
EUROASPIRE Study Group, Cardiovascular prevention guidelines in

daily practice: a comparison of EUROASPIRE L 11, and 1 surveys in

eight European countries, Lanced 20089 373:9209-941),

Resarwani M, Perez A, Lopez VA, Wong NI, Franklin 38, Cardiovas-
cular comorhidities and blood pressure control in siroke sumivors.

S Hypewtens 2008; 27:1050- 10063,

World Health Organization. WHO STEPS Steeke Manaal The WHO
STEPwise approgcl fo strobe survetllance. Geneva, Switzesland: World
Health Organization; 2000,

—

[

o

b

W

o8

=

o=

=

Journal of Hypertension

[

o

=

20,

[

2.

=
~J

%)
=

Cfancheni A, L L, Mancia G, Pasan G, G

. Mancia G

. Amar ], Cambeou J1P

Blood pressure control in poststroke survivors

LAY H, Benner T, Arsava EM, Furie KL, Singhal AB, Jensen MB, e al.

A computesized algorthm for etologic classification of ischemic
stroke: the Causanve Classification of Stroke System, Steoke 2007,
38 2070- 2084,

L Liew TM, Feng L, Gao 0, Mg TP, Yap P. Diagaostc utiliy of Montreal

cognitive assessment i the Fifth Edition of Diagnosoe and Stavsocal
Manual of Mental Diserders: major and mild neurocognitive disorders.

JAm Med Dir Assoc 2015; 16:144-145.
. Zigmond A5, Snaith BP. The hospital anxiety and depression scale.

Acta Psychialy Scand 1983, 607:361-370.

. Cifkova B, Skodova £, |!rul|1'.|nh_]‘ Adambovi \-'.Juz:'ﬂ]\';'u M, Galoveowa

M, et gl Lomgitucinal wends in magor cardiovascalar sk factors in the
Crech populaton berween 1985 and 20078, Czech MONICA and
Crech pos-MONICA, Atberosclerosis 2010; 211070-081.

. Friedewald W7, Levy BRI, Frederickson DS, Estmation of the concen-

teation of low-density lipoprotein cholesterol in plasma, without use of
the preparitive ulracentrifuge. Cln Cha 1972 18:490-502.

. Levey A5 Stevens LA, Schindd CH, Zhang Y1, Castro AF 3id, Feldmann

HI, er @l for the CED-EPL (Chronic Kidney Disease Epidemiology
Collahorationk. A new equation w estamate glomerulas flieaton eate.
Ann fafern Med 2009, 150:004-612,

Thomopoules C, Paran G, Zancheni A, Effects of blood pressure

lowering on ourcome incidence in hypertension, 1. Overview, meta-
analyses, and meta-regression analyses of mndomized tials, § Hyper-
fens 2004; 322R5-2205,

G, Steamba-Badiale M,
et al. Bloed pressure and low-density lipoprotein-cholesterol lowering
for preventon of srokes and cognitve decline: @ review of available
trial evidence, J Hypertens 2014; 32:1741-1750.

Fagard R, Narkiewicz K, Redon ], Zancheri A, Bahm M,
et al., Task Force Members. 2013 ESH/ESC Guidelines for the manage-
ment of arterial hyperension: the Task Force for the management of
artesial hypemension of the European Society of Hypenension (ESH)
and of the European Society of Cardiology (ESC). § Hypertens 2013,
31:1281-1357.

. Mancia G, De Backer G, Dominiczak A, Cifkova B, Fagand B, Germano

G, el ard, 2007 Guidelines for the management of aneral hyperension.

1 Hypertens 2007, 15:1105-1147.

Leheau |1, Cadwallader |5, Aubin-auger |, Mercier A, Pasquet T, Rusch
E, et al. The concept and defimtion of thespeutic ineqi in hypesten-
sion i pramary care: a qualitative systematic seview, M Fam Pract
2004; 15:1340.

Cfanchemi A, L L, Mancia G, Paran G, Geassi G, Steamba-Badiale M,

et al. Blood pressure and LDL-cholesterol targets for prevention of
recurrent stirokes and cognitive dechine in the hypenensive patient:
design of the Furopean Society of Hyperension-Chinese Hy pertension
League Suoke in Hyperension Optimal Treatment randomized wial.

1 Hypertens 2004; 3218881807,
. Mancia G

mbon A, Soranna I, Merlino L, Corrao G. Factors involved
it the disconmnuation of anthypernensive diug thespy: an analysis
fromm seal life data. | Hyperfens 2014; 321708-1715; discussion 1716,

L Vaur L, Vadsse B, Genes N, EIRiKF, Legrand C, Pogai L Use of electronic

pill hakes o assess rsk of poor weatment complance: resulis of o large-
seale teial. Ame f Hyperfons 1999, 12 04 Pt 1:374-380.

. Crernichow 8, Nincimiva T, Huxley R, Kengne AP, Bany GD, Gobhee

DE, &f al. Impact of blood pressure lowering on cardiowvascular our-
comes in normal weight, overweight, and obese individuals: the
Perindopel Protecton Against Recurrent Stroke Study tial. Hyberten-
slom 2010 55:1193-1198,

25 [ idlan I8 J':n;m.'li 5, Redon 1 Sharina AM, Luft FC, Narkiewicz K, Grassi

G, BEuropean Society of Hypemension Working Group on Ohesity.
European Sociery of Hyperension Working Group on Obesity: back-
grownd, aims and perspectives. [ Hypertens 2007, 25807900,

Paul 51, Thift AG. Control of hypenension 5 vears after stroke in the
Narth East Melhourne Stoke Incidence Study. Fyperension 2006;
AR 200205,

Touze E, Bongard ¥, Jullien G, Vahanin A, of @l
ECLATT Study Investigators. Comparison of hypesension management
after steoke and myocardial infarction: resulis from ECLATL - a French
mationwale study. Sprake 2004; 35:15709-1583.

- Towfight & Markovic D, Ovbiragele B, Conststency of blood pressure

conteol after schemic stroke: prevalence and prognosis, Steeke 2014;
4213131317,

2113

www.jhypertension.com

Copyright @ 2015 Wolters Kluwer Health, Inc, All rights reserved,

95



Cifkova et al.

2.

3.

3

ey
=

3

ey

o

35

3.

[
o

114

. Tuomilehro |, Rastenyre D, Jousilaho B Sard C, Vartia

Owhiagele B, Bath M, Coton 13, Vindsko B, Diener HC. Obesity and
recurrent vascular sisk after a recent ischemic stroke. Steole 2011,
42:3397-3402.

Redfer n |, McRevin ¢, Dundas B, Budd AG, Wolfe CI3. Belavioral risk
Factor prevalence and lifestvle change aftes siroke: a prospective study,
Steode 20005 311877 - 1881,

- Towfighi A, Ovbiagele B The impact of hady mass index on monality

after stroke. Stroke 20009, 40:2704-2704.

. Ivey FM, Ryan A%, Hafer-Macko CE, Garniry BM, Sodkin 11, Goldberg

Al Macka RE. High prevalence of abnormal glucose metabolism and
poor sensitivity of fasing plasma glucose in the cheonic phase of
steoke, Cerebropgse Dis 2006; 22308-371.

0 E. Diahetes
mellinus as a visk Facror for death from stoke. Prospective study of the
middle-aged Finmish populiton, Steoke 1900; 27:210-215.

. HLIIlL').' R, Barzi F, Woodwand M. Excess risk of faal COranary hean

disense associated with diabetes i men and women: meta-analysis of
A7 prospective cohon stadies, BT 2006; 332:75-78.

Byan A%, Dabrovalay CL, Smith GV, Silver KH, Macko RF. Hemiparetic
muzcle atrophy and increased mteamuscular fat in stroke patients, Arch
Phys Med Redatfl 2002, B3:1703-1707.

De Deyne MG, Hafer-Macko CE, Ivey FM, Evan A5, Macko RF. Muscle
malecular phenotype after steoke 48 assoctated with gait speed. Muscle
Nerve 2004; 30:200-215.

. Prospective Sudies CollaboratonLewington 5, Whitlock G, Clarke R,

Shetliker P, Emberson ], @ al. . Blood cholesteral and vascular monality
by age, sex, and hlood pressure: a meta-analysis of individual data feom
61 prospective studies with 55,000 vascular deaths, Lancer 2007;
A70n1H20-1H39.

www.jhypertension.com

38,

3

4

41

e
=

o

H;I:'H,unl G, Keech A, heamey P, Blackwell L, Buck G, Pollicing ©,
el el Cholesteral Treatment Trialists' (CT1) Collahoratoes. Efficacy and
safery of cholestesol-lowerning reatment: prospective meti-analvsis of
clana from 90 056 participants in 14 randomised wials of stanns, Lancet
2005 S 12071278

Perk 1, De Backer G, Gohlke H, Geaham 1, Reiner £, Verschuren M,
et al, Buropean Assoctation for Candiovascular Prevention & Rehalil-
iration (EACPRY, ESC Committes for Practice Guicelines (CPG). Euro-
pean Guidelnes on cardiovascular disease prevention o clinical
practivce (version 212}, The Fifih Joint Task Force of the Furopean
Soctery of Cardiology and Other Societies on Cardovascular Disease
Mrevention in Clinical Practice (consttuted by representatives of nine
societies and by invited expens). Bure Heart § 2002 33 1635-1701.
Kernan W, Ovhiagele B, Black HE, Beavaa DM, Chimowiz ML
Ezekowite MD, er al., American Heart Association Stroke Council,
Council on Cardiovascular and Sroke Nusing, Council on Clinieal
Cardiology, and Council on Peripheral Vascular Disease. Guidelines
for the prevention of swoke i patients with atmoke and teansient
ck: a guideline for healtheare professionals from the
American Heart Assocution/Amencan Stroke  Association, Stk
2114, 45: 21002230,

ischemic

. Amarence P, Bogousslavaky |, Callaban A 3rd, Goldstein LB, Hennerici

M, Rudolph AE, ef @l Steoke Prevention by Aggressive Reduction in
Cholesterol Levels (SPARCLY Investigators. High-dose atorvastatin
after stroke or wansient schemic anack. N Engl § Med 2006, 355

540-550.

. Boropean Stroke Organisation {ESO) Executive Comimittes; ESC Wit

ing Commimee, Guidelines for management of schaemic stroke and
tansient schaemic amack 2008, Cerelravase D 2008; 25:457-507.

Volume 33 » Mumber 10 » October 2015

Copyright @ 2015 Wolters Kluwer Health, Inc, All rights reserved,

96



Transl. Stroke Res.
DOL 10100751 2975-015-04 18-

@

ORIGINAL ARTICLE

Quality of Life Predictors in Chronic Stable Post-Stroke Patients
and Prognostic Value of SF-36 Score as a Mortality Surrogate

Lenka Kielbergerova' - Otto Mayer Jr*~ 3 - Jifi Vanék” - Jan Bruthans™ «

Peter Wohlfahrt** + Renata Cifkova**

Reeetved: 15 April 2015 /Revised: 4 August 2015 / Aceepted: 6 August 2015

U Springer Science+Business Media New York 2015

Abstract Perceived quality of life (QoL) and psychological
well-being represents an important target of secondary pre-
vention practice in post-stroke patients. We aimed to identify
the major covariates of impaired QoL in stable post-stroke
patients and whether impaired QoL itself represents indepen-
dent mortality predictor.

The study consisted of a cross-sectional and a prospective
part. Three hundred forty-one patients [mean age 69.0 (SD
9.1)] were interviewed at least & months after discharge from
hospital for their first-ever ischemic stroke. QoL was
objectivized using 36-Item Short-Form Health Survey (SF-
36) seoring. Standard health-related questionnaires, including
Hospital Anxiety and Depression Scale (HADS), risk factors,
and biochemical markers, were assessed. To estimate the 5-
year all-cause and cardiovascular mortality, we ascertained the
vital status and declared cause of death.

Anxiety, depression (HADS score =11), brain natriuretic
peptide levels =100 ng/mL, residual motor impairment at

=1 Oito Mayer, Ir
mayerofi/fnplzen.cz

Department of Neurosurgery and Department of Neurology,
University Hospital, Pilsen, Czech Republic

2nd Depanment of Internal Medicme, Medical Faculty of Charles
University and University Hospital, 13 E. Benede St., 320

00 Plzen, Crech Republic

Biomedical Center, Medical Faculty of Charles University,
Pilsen, Czech Republic

Centre for Cardiovascular Prevention of the First Faculty of
Medicine, Charles University and Thomayer Hospital,
Prague, Czech Republic

International Clinical Research Centre, St Anne's University
Huospital, Brno, Czech Republic

Published online: 15 August 2015

97

interview, Rankin Scale >4 at discharge from hospitalization,
and raised blood pressure were identified as main determi-
nants of impaired QoL in the cross-sectional part. The 5-
year all-cause and cardiovascular mortality rates were 25,8
and 19.9 %, respectively. After adjustment for potential covar-
lates, patients with an SF-36 score <40 at baseline had more
than a twofold higher risk of all-cause and cardiovascular
mortality (with HRRs 2.01 (95 % CI 1.21-3.32), p=<0.007
and 2.32 (95 % CI 1.32-4.09), p=0.003, respectively) during
the 5 years of follow-up.

In eonclusion, anxiety, depression, and raised brain natri-
uretic peptide levels were the most important covariates of
impaired QoL in post-stroke patients. Moreover, a decreased
8F-36 score (<40) represents an independent surrogate of in-
creased additive mortality risk.

Keywords Ischemic stroke - Quality of life, anxiety -
Depression - 8F-36 score - Mortality

Introduction

Stroke represents one of the most important factors of global
burden of cardiovascular disease in the general population and
is a leading cause of chronic disability in elderly and middle-
aged adults [1]. Principles of stroke care organization, man-
agement in the acute phase, rehabilitation, and prevention in
Europe were extensively defined by a consensus conference in
Helsinghorg in 2006 (known as the Helsingborg Declaration)
[2]: several other guidelines [3] were published afterwards,
with the most recent one in 2014 [4] Cerebrovascular disease
15 a heterogeneous clinical syndrome consisting of different
pathophysiological and aetiological subgroups, but ischemic
stroke is the most frequent subtype. Secondary prevention
principles in ischemic stroke patients are nearly similar to
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coronary heart disease. Therefore, since the Third Joint ESC
Guidelines [3], effective prevention in patients with
established cerebrovascular disease has also been defined as
a priority in clinical practice.

On the other hand, stroke often impairs a patient’s life to a
preater extent than coronary heart disease. Patients can lose
their self-care ability or social role, are unable to handle daily
activities, and develop depression and anxiety [6, 7]. Despite
the indisputable therapeutic advances in post-stroke manage-
ment in the acute phase, implementation of secondary preven-
tion principles in clinical practice is far from being optimal [§]
and ohjective epidemiological data about factors of psychoso-
cial well-being are more-than-less anecdotal.

In the present study, we sought to identify, in a cross-
sectional survey, the major clinical and psychosocial covari-
ates of perceived quality of life (QoL) in chronic stable pa-
tients after their first-ever ischemic stroke. Moreover, in the
second part of the present analysis, we aimed to determine, in
a prospective mortality cohort study, whether impaired QoL
itself, objectivized using a decreased 36-Item Short-Form
Health Survey Quality of Life (SF-36) score at baseline can
be used as a global surrogate indicator of future increased
mortality risk.

Materials and Methods
Study Population and Study Design

The study population consists of Czech patients examined
within the framework of a well-defined survey in patients after
their first-ever ischemic stroke {Eurospire [11—stroke-specific
module) in 2007, Selection of patients and the study protocol
have been described in detail elsewhere [8]. This survey was
conducted in two centers in the Czech Republic: University
Hospital Pilsen and the Cardio Center of the Institute for Clin-
ical and Experimental Medicine in Prague.

Patients with the diagnosis of ischemic stroke were identi-
fied from hospital discharge lists. Stroke was defined accord-
ing to the World Health Organization criteria [9], and the
ischemic aetiology of stroke was verified by brain imaging.
Patients with recurrent stroke events (a previous transient is-
chemic attack was aceeptable), secondary intracranial bleed-
ing, aged more than 80 vears at the time of the index event,
patients not living in the study region, and those who had
deceased during the index (stroke) hospitalization were ex-
cluded. The recruitment was done retroconsecutively (i.e.,
starting with the most recent stroke patient backward until
the planned pool of ~300 patients was reached). Finally, a total
of 507 patients met the inclusion eriterion (i.e., first verified
ischemic stroke), but of this number, 77 died atter discharge
from the index hospitalization, i.e., 430 patients were finally

ﬂ Springer

98

invited, and the overall respondence rate to a baseline inter-
view was 79.3 % of the initially identified stroke patients.

The present study consists of two parts: a retrospective
cross-sectional survey (to identify the predictors of impaired
QoL) and a prospective cohort study (to establish the risk of
mmpaired QoL in terms of all-cause or cardiovascular fatal
outcomes ).

Clinical Examinations

The interview was performed at least 6 months after admis-
sion for the index stroke event, during a single (lasting about
3 months) campaign. Information on the personal and demo-
graphic characteristics, personal and family history of coro-
nary heart disease, lifestyle, and pharmacotherapy were ob-
tained. The following clinical examinations were performed:
Height and weight were measured in light indoor clothes with-
out shoes using SECA 220 scales and measuring sticks. Waist
circumference was measured using a steel tape measure.
Blood pressure (BP) was measured twice in the sitting posi-
tion on the right arm using a standard mercury sphygmoma-
nometer (and the average value was used). A standard 12-
channel ECG was obtained in all patients, and the presence
of atrial fibrillation was considered by the examiner. Breath
carbon monoxide was measured by a SMOKERLYSER de-
vice (model EC 30, Bedfont Scientific, Upchurch, UK) to
verify the reported smoking habit. A current (Le., at time of
interview) distinet neurological deficit (aphasia, dysphasia,
facial palsy, limb paresis, or several sensitive deficits) was
assessed by the examiner (a physician specialized in internal
medicine), while disability at discharge from the index event
was considered using information in the discharge summary
and/or neurclogical examination i the hospital records and
subsequently quantified on the modified Rankin Scale (mRS)
[10]. Barthel Activities of Daily Living (ADL) Index ques-
tionnaire was completed by the examiner at interview, based
on patient’s recent functional status [11].

Biochemical Examination

Venous blood samples were drawn after at least 12 h of over-
night fasting. All laboratory examinations were performed in
sertes from aliquots stored at —70 °C and included estimation
of serum total (TCHOL) and HDL (HDL) cholesterol using an
ARCHITECT 800 analyzer (Abbott Laboratories, Wiesha-
den, Germany) and DOT Diagnostics commercial kits
{Prague, Czech Republic); the same analyzer was used for
measuring serum triglycerides (TG) and glucose (GLLU),
whereas brain natriuretic peptide (BNP) was measured m
EDTA plasma using Abbott commercial kits. HbATc was es-
timated by ionex liquid chromatography using a G7 analyzer
{TOSOH, Shunan, Japan). LDL was calculated by the
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Friedewald equation, L.e., LDL=TCHOL-HDL—(TG/2.22)
when TGs<4.5 mmol/L.

Quality of Life and Psychological Well-Being Assessment

The following standard health-related self-reported question-
naires were completed by subjects: Hospital Anxiety and De-
pression Scale (HADS) [12] and the 36-Item Short-Form
Health Survey Quality of Life (SF-36) to quantify QoL [13]
we used validated available Czech localizations of these
questionnaires.

The Hospital Anxiety and Depression Scale is a commonly
used questionnaire assessing psychiatric and mood disorders
by relving on the feelings from the previous week. It contains
14 questions: 7 questions on depression and 7 on an anxiety
subscale. Each question has four dimensions rated from 0 (no
symptoms) to 4 (maximum impairment). In the present study,
we set a threshold of =11 as an index for highly suspected
psychological/mood distress (and categorized as “anxiety
symptoms” and “depression symptoms” presence} [12].

The SF-36 questionnaire investigates the following per-
ceived social and physical QoL domains: physical function-
ing, role limitation because of physical problems, bodily pain,
general health, vitality, social functioning, role limitation be-
cause of emotional problems, and mental health. Moreover,
three summary items were calculated: a physical component
summary, a mental component summary, and total SF-36
score. The scoring manual [13] was employed to generate
scores ((0-100) for each domain including the summary items.

Data Analysis

Data obtained at interview were used for the cross-sectional
part of the study and as baseline data for the prospective part.
Moreover, for prospective mortality analysis, we ascertained
the vital status of patients through May 31, 2012 using the
National Mortality Registry of the Czech Institute for Medical
Information and Statistics. The mortality (censoring) data are
available for all patients. We used the International Classifica-
tion of Diseases, Revision 10 (ICD-10) codes in death certif-
icates and available medical documentation from hospital or
outpatient clinic to adjudicate the cause of death (each fatal
case was adjudicated by two separate investigators). Power
calculations revealed that our population of patients was suf-
ficiently large to estimate the expected S-year mortality rate
with a 5 % relative precision level.

The total SF-36 score was employed not only as continu-
ous variable but, for the purpose of regression models (logistic
regression and Cox proportional hazard model), also dichoto-
mized using an arbitrary <40 cutoff value (upper limit of the
bottom quintile) as “impaired QoL."” A modified Rankin Scale
higher than 3 was considered as “poor functional status at
discharge.” Barthel ADL Index was categorized as
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independent {100 points), mild dependency (65-93 points),
and moderate dependency (45-60 points)—no subject was
severely dependent [11].

Presence of facial palsy or limb paresis at interview was
considered as “residual motoric impairment,” while presence
of aphasia or dysartia as “residual speech impairment.” A
patient was labeled as a “eurrent smoker” if hefshe self-
reported it or had a carbon monoxide in breath value exceed-
ing 10 ppm at the time of interview. Conventional risk factors
were dichotomized by usual target values according to the
current guidelines [5] (see relevant section of tables). As ele-
vated BNP were considered concentration above 100 ng/mL
[14]. For statistical analyses, we used STATISTICA 8 and
STATA/SE 8 software. Standard statistical methods were
used, Le., the Mann-Whitney [, multiple stepwise logistic
regression, and Cox proportional hazard regression.

Results
Characteristics of Participants

A total of 341 patients with a mean age of 69.0 (5D 9.1)
years were interviewed at least 6 months after first-ever stroke
manifestation [median time (interquartile range) hetween
stroke and interview was 19 (11.3-28.7) months] and then
followed in the prospective study. The baseline characteristics
at interview are given in Table 1.

Descriptive statistics of QoL and psychological well-being
assessment are shown in Table 2. Of single QoL dimensions
{ascertained by the SF-36 questionnaire) “role limitation be-
cause of physical problems,” “general health,” and “vitality™
seem to be the major components of impaired global QoL
{quantified using the SF-36 score). Summarized physical
and mental dimensions contributed to perceived QoL (total
SF-36 score) nearly equally.

Quality-of-Life Determinants

Table 3 shows the total SF-36 score compared according to the
presence or absence of a large set of patient characteristics. A
significantly lower SF-36 score (Le., generally poorer QoL)
was found in patients older than 64 years, those with increased
BNP, residual motoric impairment, residual speech impair-
ment, poor functional status at discharge from stroke hospital-
ization, and in patients with symptoms of anxiety or depres-
sion (compared to subjects without these single characteris-
tics). Moreover, males showed higher SF-36 scores than
females.

Using multiple linear stepwise regression, SF-36 score as
continuous variable independently inversely correlate with
age, BNP, HADS score for anxiety and depression, and with
modified Rankin score at discharge from hospitalization

@ Springer
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Table 1 Baseline characteristics of study sample [mean (standard
deviation) or propartion]

Table 2 Descriptive data of quality of life and psychological well-
being assessment by SF-36 and HADS questivnnaires

n 4
Median time (interquart. mnge) to interview” [vears] 164 (1LO0-2.44)
Agpe [years] 690 (%.1)
Male gender [%) 589
Current smoking %3] 158
Body mass index [kg."n1:] 291 (5.0)
Waist circumference [cm) 1002 {12.8)
Systolic BP [mmHg] 137.5(19.3)
Diastolic BF [mmHg] 801 (10.4)
Treatment with antiypertensives BR3
Treatment with ACEls or ARBs [%)] (LA
Hrain natriuretic peptide [ng/L] TLI{118.5)
Atrial fibrillation® %] 19.1
Treatment with warfarin [%&] 176
Total cholesterol [mmol/L] S11{L11)
HDL cholesterol [mmaol/L] 139 (039
LDL chalesterol [mmol/L) 108 (0.96)
Triglycerides [mmol/L] 158 {0800
Treatment with statins [%] 522
Fusting glyeemia [mmol/L] 681 (2.60)
Hemoglobin Ale [mmolmol] 451 (12.1)
Treatment with antidinbetics [%4] 223
Residual motoric deficit” [%] 250
Residual speech impaimment” [%] S
Modified Rankin score” 19(1.23)
Barthel ADL Index":

=05 £6.2

£5-95 1.7

<hS 21

B blood pressure, HDL high-density lipoprotein, LOL low-density lipo-
protein, ACET angiotensim-converting engyme inhibitor, 488 angiotensin
[ receptor blocker, HADS Hospital Anxiety Depression Scale, 8F-36 36-
ltem Short-Form Health Survey Quality of Life, ADL activities of duily
living

*Time between admission for stroke and interview

® At the time of interview

* At discharge from stroke hospitalization

(Table 4, model A). In addition, SF-36 score was inversely
associated with residual motoric impairment as categorized
independent variable.

In stepwise multiple logistic regression analysis
(Table 4. model B), we identified the following covari-
ates as significant positive independent determinants of
impaired QoL (dichotomized as a SF-36 score =40):
raised blood pressure, BNP =100 ng/mL, residual mo-
toric impairment at interview, and poor functional status
at discharge. The highest predictive power was found
for anxiety and depression symptoms (defined as a

@ Springer

Mean Median
(standard {interquartile
deviation) range)
SF-36 questionnaire scores:
Physical functioning 64.7 (280 TO{45-90)
Role limitation by physical 51.9 (4006) S0 0-100)
problems
Bodily pain 726 (27.6) 74 (51-100)
Creneral health S0.7(21.1) S0(35-6T)
Vitality 585 (216) 60 (45-75)
Social functioning T40(250) T5 (62.5-100)
Role limitation by emotional — 57.1 (400.0) 66,7 (33.3-100)
problems
Mental health 714 (19.6) 76 {60-88)
Physical component summary 597 (22.3) 8.3 (41.4-T98)
score
Mental component summary 623 (20.7) 6 (46.5-79.8)
score
Total SF-36 score 626 (21.6) 62,1 145.3-81.5)
Hospital Anxicty and Depression
Seore:
Anxiety score 47037 4(2-T)
Depression score 50 (4. {20y

corresponding HADS score =11). However, similar re-
sults were obtained when anxiety or depression were
dichotomized by HADS score =8, with the respective
odd ratios (95 % CI) for anxiety and depression of
4.64 (2.13-1013) and 10.99 (4.91-24.57)—not in tahle
section.

Mouortality Follow-Up Analysis

During a median follow-up of 1959 days (5.4 years), 97 pa-
tients deceased (28.5 %) with 75 of these fatal events consid-
ered cardiovascular. Of this number, only nine patients died
from recurrent ischemic stroke, while two from intracerebral
hemorrhage. The corresponding 5-year all-cause and cardio-
vascular mortality rates were 25.8 and 19.9 %, respectively.
Figure | shows the Kaplan-Meier survival curves. Impaired
QoL (total SF-36 score =40) was associated with significantly
decreased survival.

We further analyzed the all-cause S-year mortality
predictors using a multivariable adjusted Cox model
(Table 5). Model A includes conventional risk factors
and treatments (as potential covariates) plus the catego-
rized SF-36 score, with increased BNP (=100 ng/mL)
added only to model B. After adjustment for covariates,
patients with SF-36 scores <40 had more than twofold
higher risk of 5-year all-cause or cardiovascular mortal-
ity even if adjusted for increased BNP (as strongest

100



Transl. Stroke Res.

Table 3 Unifactorial association between Qo (tatal SF-36 score) and risk profile, treatments, and patient characteristics
Factor Prevalence of Mean total 5F score Mean total SF score 1 Value
factor [%] (+5D) for factor present (+5D) for factor absent

Age =65 years 700 0.9 (21.5) (6.2 (21.8) 0,036
Male gender 88 660 (21.2) $7.8(212) <0001
Current smoking 16.0 61,7228 62.9(21.4) 0.837
Body mass index 230 kg/m" 8K 633(21.2) 623 (218) 0.703
Increased walst cireumference” 610 61.2(21.3) 65.2(21.8) 0.093
Raised blood pressure” 462 6.2 (22.10) 61.2(21.2) 0.229
LDL cholesterol 2.5 mmel/L 7.6 627(21.2) 62.2(224) 0.872
Inadequate glycemic control® 13 63.7(20.6) 62.5(21.9) 0613
Treatment with ACEls or ARBs 6849 62,7 (20.9) 62.5(229) 0.997
Treatment with statins 512 63,3 (20.8) 61.9(223) 1.631
Hrain natriuretic peptide =100 ng/mL 19.1 553(21.5) 64.4(21.2) 0,005
Atrial fibrillation 19.1 S6.0(212) (33(213) 0.086
Residual motoric impaiment 250 494 (19.1) 6.8 (20.6) <0001
Residual speech impaimment L1 548215 1.2 (21.5) 0017
Poor functional status at di:ich.nrgc" 223 458 (20.8) 64.7+20.72 <(.001
Anxiety symploms™ 78 WH(1548) 64.6+20.85 <(.001
Depression symptoms® 123 406 (20.1) H5.8+19.84 <0

7 Value by Mann—Whitney L test

*2102 ¢m in males and =88 cm in females

" Systolic BF 2140 and'or diastolic BP 90 mmHg

* Fasting glucose 27 mmol/L and/or HbA L 248 mmol/mol

“Modified Rankin score at discharge from index (stroke) hospitalization =4

“HADS scome for anxiety or depression =11

mortality predictor) in model B. Model B was per-
formed also with physical component summary score
of 58F-36 guestionnaire with nearly similar results [all-
cause and cardiovascular mortality HRRs for physical
component summary score =40 were 1.79 (95 % CI
110-2.94) and 198 (95 % CI 1.13-3.45), respective-
ly—nat in table section], while mental component sum-
mary score predicted significantly only all-cause mortal
ity [all-cause and cardiovascular mortality HRRs for
mental component summary score =40 were 1.77
(95 % CI 1.02-3.06) and 167 (95 % CI 0.89-3.15),
respectively—not in fable section).

Table 6 shows predictive power of other major covariates
of QoL {in regression model, similar model B of Table 5) on
all-cause and cardiovascular mortality. Only residual motoric
impairment independently increased all-cause mortality risk if
adjusted for SF-36 =40 and other confounders. Moreover, SF-
36 =40 maintained its predictive power even if all four addi-
tional major covariates of QoL (Le., residual motoric impair-
ment, poor functional status at discharge, and HADS score for
anxiety or depression =11) were included into one regression
model [all-cause and cardiovascular mortality HRRs for SF-
36 score <40 were 2.03 (95 % CI L.11-3.71) and 2.31 (95 %
CIL19-4.50), respectively—not in table section].

Discussion

The key finding in our study is that impaired QoL categorized
as a decreased SF-30 score (<40) may serve as a mortality
surrogate independent of the conventional risk profile in stable
patients after their first-ever (predominantly mild to moderate)
ischemic stroke. Therefore, a decreased SF-36 score may po-
tentially serve as a simple indicator of additive mortality risk
in secondary prevention. Although the SF-36 score is derived
from only subjective and non-specific symptoms, it may help
to improve the risk stratification in secondary prevention of
vascular disease paralle] to conventional tools (disease-specif-
ic symptoms, control of risk factors, ete.). To our knowledge,
this is the first study using the SF-36 score as an independent
prognostic factor in the setting of chronic cardiovascular pa-
tients, but equivalent results were reported in patients admitted
to intensive care units. A recent prospective study by Bukan
and colleagues [15] found, in 318 patients admitted to an
intensive care unit, that pre-admission QoL, assessed by the
SF-36, acts as a significant independent predictor of in-hospi-
tal, 30-, and 90-day mortality. Similar results in the same set-
tings were reported by Hofhuis et al. [16] and Welsh et al.
[17]. We also tested the fitness of other quantitative determi-
nants of QoL (such as motoric deficit, initially poor functional
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Table 4 Adjusted multivariate association between QoL (iotal SF-36 score) as o dependent variable and nsk profile, reatments, and panent charae-

feristics as its covarates

Model A (continuous)™:

Age

Hrain natriuretic peptids

Residual motoric impaiment

Muodified Rankin scone at discharge
HADS score for anxiety symptoms
HADS score for depression symptoms
const.

Mode! B (categorized

Raised blood pressure

Treatment with ACEis or ARBs

Hrain natriuretic peptide =100 ng/mL
Residual motoric impairment

Poor functional status at discharge
HADS score for anxiety symptoms =11
HADS score for depression symptoms =11

0,230 (0.005) 0016
=0.026 (0.008) 0002
—6.405 (2.242) 0003
—2.741 {0.765) =0.0001
=2.297 (0.2500 00001
~1.829 {0.250) <[0001
109.35 (6.586) <[0001
246 (1.10-549) 0028
0.47(0.21-1.05) 0063
289({1.22-6.32) 00146
358 (1.57-8.16) 0002
3.29(1.26-8.58) 0013
1735 (3.02-50.90) =0.0001
L1182 (4.71-29.65) 00001

* Multiple stepwise lingar regression, total SF-36 as dependent continuous variable, beta coefficients (standard error of beta), and p values ane depicted;
the following variables were inittally meluded in the full model i addition: age, male gender, current smoking, body mass index, waist circumference,
mean artertal pressure, LDL, hemoglobin A le, treatment with ACEis or ARBs, treatment with statins, treatment with antidiabetics, treatment with

warfarin, atrial fibrillation, and residual speech impairment

* Multiple stepwise logistic regression, total $F-36 score <40 as dependent variable, odds ratio (93 % confidence intervals), and p values are depicted; the
following variables were initially included in the full model in addition: age =63 years, male gender, current smoking, body mass index =30 kg-'m: B
mcreased waist circumference, ireatment with any antihypertesives, LDL 2.5 mmol/L, treatment with statins, inadequate glycemic control, ireatment
with antidiabetics, treatment with warfarin, atral fibrillation, and residual speech impairment

outcomes of stroke, and presence of symptoms of anxiety or
depression), but these variables did not substantially improved
the additive mortality prediction over SF-36 score.

In contrast, therapeutic control of conventional risk factors
(with the exception of glucose metabolism) generally did not
influence mortality risk. In our sample, the best predictive
power in terms of all-cause and cardiovascular mortality pre-
diction was associated with elevated BNP concentration. Pa-
tients with BNP =100 ng/mL showed about fourfold higher
risk of all-cause or cardiovascular-related death. Indeed, the
majority of those with elevated BNP were not recognized as
heart failure patients (only less than 3 % were treated with
loop diuretics, had known left ventricular dysfunction, or re-
port symptoms of heart failure greater than NYHA 1), Le.,
most of the elevated BNP cases were subclinical. Natriuretic
peptides (BNP or N-terminal-proBNP) are not only well elin-
ically established biomarkers of heart failure but, also, power-
ful predictors of cardiovascular mortality and morbidity. The
prognostic importance of natriuretic peptides is evident in var-
ious clinical settings, in patients with severe [18] or stable
chronic [19] heart failure, acute coronary syndrome [20], or
stable coronary heart disease [21] as well as in the general
population [22]. The predictive potential of natriuretic pep-
tides is also evident in the setting of stroke patients. A recent
study by Nigro and colleagues [23] reported that in a sample
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of 441 patients, elevated BNP independently predicted all-
canse mortality as early as 90 days post-stroke and, also, after
1 year of follow-up. BNP also predicts in-hospital mortality in
acute stroke [24], functional outcomes at 3 or 6 months post-
stroke (using the modified Rankin Scale) [25, 26]. However,
all these results are based on acute concentrations, because, in
these studies, BNP was generally collected upon admission. In
the present study, we found that increased BNP concentration
maintains its prognostic importance also in rather stable post
stroke patients, i.e., when collected 6-36 months post-stroke
{median, 1.6 years).

To our knowledge, our study is also the first to report the
independent association of mild elevation of BNP and QoL in
the setting of stable post-stroke patients. Anticipated strong
factors of QoL in post-stoke patients such as residual motoric
impairment or an initially poor outcome of stroke (quantified
by mRS at discharge) indicated impaired QoL (objectivized
by the 8F-36 score) in nearly similar extent as increased BNP.

In our sample, psychosocial factors were identified as the
most powerful covariates of QoL. In fact, the presence of
anxiety symptoms increased the risk of impaired QoL more
than 15 times, while the presence of depression symptoms
more than 12 times. It is well evident that post-stroke depres-
sion (PSDY) represents a major medical problem in stroke pa-
tients. The prevalence of PSD was reported to be between 10
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Fig. 1 Kaplan-Meier survival curves for all-cause and eardiovascular mortality by the SF-36 score (p value by the Mantel-Cox test)

and 65 % depending on the stroke phase [7]. Stroke was also  present study, symptoms of depression were found in only
identified as a significant risk factor for suicide, particularly in 123 % of subjects as a result of the strict criterion as the cutoff
young adults and women [27]. PSD is more frequent in the  (HADS score =11). When using less strict criteria =8, depres-
acute phase of stroke with the risk peaking in the first 3-  sion symptom prevalence rose in our sample up to 33.4 %,
6 months and declining during the chronic phase [28]. In the  while the risk of impaired QoL decreased only marginally

Table 5 5-Year mortality predictors in models excluding or including BNP (Cox proportional hazard model)

Model A {excluding BNP) Model B (including BNP)

Hazard ratio (95 % Cl) p Value Hazard ratio (95 % CI) p Value
All-cause mortality:
Age =65 years 137 (L.73-6.16) 00001 279 (1.46-535) 0002
Male gender 139 (0.83-2.23) 0.180 159 (0.97-2.59) 0063
Current smoking 1.21 {i.64-2.89) (1.560 145 {0.76-27T) 0264
Body mass index =30 kg."m: 0.75 (045-1.200 0211 082 (0.50-135) 0439
Raised blood pressure 077 10.48-1.21) 0285 (.86 (0.54-1.39) 0540
LDL 2.5 mmaol/L 0.72 (043-1.200 (1.206 069 {041-1.16) 0160
Inadequate glycemic contral 192 (1.20-3.07) (.006 LLBO(112-2.88) 0013
Atrial fibrillation 24115397 (016 L8 (0.99-323) 0055
Treatment with ACEl or ARBs 102 {i.62-1.66) (1.950 080 {0.49-133) 0.197
Treatment with statins (L8 {0.54-1.43) (.59 (L85 (0.53-142) .588
Treatment with warfarin 0.79(0.35-1.78) 0562 033 (0.24-120) 0129
Hrain natriuretic peptide =100 ng/mL - - 134 (1.98-565) <0 0001
Total $F-36 score =40 23014153770 0.001 201121332 0007
Cardiovascular morality:
Age =63 years 276(1.37-5.56) (.004 229(1.12-470) 0024
Male gender 138 (0.80-2.39) 0.247 159 (0.90-2.81) 0107
Current smoking 093 (043-2.01) (.56 116 (0.53-2.54) 07035
Body mass index =30 kg/m” 056 (0.31-1.01) (.053 072 {040-131) 0159
Raised blood pressure (.83 (0.49-1.40) (1.4%5 096 (0.55-1.66) 0.873
LDL 2.5 mmaol'L 0.75 (0.42-1.35) 0137 072 {(040-1.26) 0281
Inadequate glycemic control 192 (1.12-3.28) 0017 78 {103-3.06) 0.037
Atrial fibrillation JAT(L31-50T) (1.006 208 {1.06-408) 0.033
Treatment with ACE1 or ARBs (.95 {0.54-2.65) (.846 071 (0.40-1.26) 1.246
Treatment with statins 105 (0.51-1.84) 0855 105 {591 &5) 0877
Treatment with warfarin (.63 (0.25-1.63) 0344 D43 {017-1.11) 0081
Hrain natriuretic peptide =100 ng/mL - - 478 (255-893) <0 0001
Total $F-36 score =40 273(1.5747%) 00001 232132400 0003
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Table 6  Fully adusted predictive power of other major (ol covanates on S-year mortality m models excluding or including SF-36 score (Cox

proportional hazard model)

Model A (excluding SF-36 score =40)

Model B (including 5F-36 score <40)

Hazand ratio (95 % CI) p Value Hegzard ratio (95 % CIj p Value

All-cause mortality:

Residual motonic impaiment 256(1.57-4.18) <0001 10 (1043300 0021
Poor functional status at discharge 181 {(L95-3.46) 04072 148 (0.73-3.01) 0280
HADS score for anxiety =11 0.54 {0.19-1.52) 0244 032 (0.11-1.03) 0472
HADS score for depression =11 1.32(0.72-2.42) 0368 1.02 (0.52-2.00) 0958
Cardiovascular mortality:

Residual motoric impairment 265(1.514.63) 0004 188 {0.99-355) 0051
Poor functional status at discharge 25T{1.28-5.1T) 0008 215 {099-4.65) 0052
HADS score for anxiety =11 0.71 ((025-2.05) 0533 042 (0L13-1.31) 0.133
HADS score for depression =11 1.34 ((.68-2.66) 0.399 101 (0.47-2.15) 0987

Each of four factors depicted was included into own model, along with the following covanates: age =63 years, male gender, current smoking, body mass
mdex 230 kg/m”, ratsed blood pressure, LDL 225 mmol'L, inadequate glycemic control, atnal fibrillation, treatment with ACE: or ARBs, treaiment
with statins, treatment with warfarin and brin natriuretic peptide =100 ng/mL plus SF-36 score 40 in model B

[odds ratio (95 % CI) 10.99 (4.91-24.57)]. Post-stroke anxiety
(PSA) has to date been given much less attention than PSD,
but it seems to be a longer time consequence of stroke and
more typical for chronic phases. A study reported that PSA
developed in about 24 %, of patients 6 months after the stroke
event [29]. Indead, HADS questionnaire is not an appropriate
instrument to make a formal diagnosis of anxiety or depres-
sion but more-than-less only screening tool for anxious/
depressive mood disorders.

Our study has several limitations. First, the information
about the cause of death is primary based on ICD-10 codes
declared in death certificates and were adjudicated using only
available medical documentation. As several patients died at
home, we were not able to ascertain every death cause. There-
fore, the cardiovascular mortality rate (but not the all-cause
mortality) may be biased (overestimated). Further, we did not
have full information on non-fatal vascular events during fol-
low-up. Specifically, the incidence of recurrent stroke may be
interesting but is currently unavailable for technical reasons.
Presence of aphasia or cognitive Impairment as consequence
of stroke might also potentially influence the reliability of SF-
36 or HADS questionnaires (despite that real prevalence of
these disorders was rather low in our sample). Several data were
not a part of examination protocol, being only extracted from
hospitalization records (namely modified Rankin score), and
therefore, their reliability can be also potentially influenced.
Inherent limitation of the statistical methods employed is that
complex relationships between multiple variables may poten-
tially mask an interaction that appears to be independent but
could still be related to some other factor {or multiple factors).

Our series also consisted of relatively less-affected post-
stroke patients. The most complicated patients died before
interview {about 46 %), and we can only speculate that the
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majority of living non-responders did not attend the interview
because of their very poor general health condition. On the
other hand, the fact that our series included less-affected pa-
tients with a still existing potential for secondary prevention
should strengthen the practical utility of our results.

Conclusions

In our sample of well-stable patients at least 6 months after their
first-ever ischemic stroke, we have confirmed the presence of
anxiety and depression as the most imporiant predictors of QoL
and well-being. However, our study is the first to demonstrate
oL relation to only subclinically increased BNF. Indeed, in the
setting of stable, only mildly or moderately affected, post-
stroke patients” impaired QoL (quantified as total SF-36 score)
represents an independent surrogate of mortality risk.
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The Obesity Paradox and Survivors of Ischemic Stroke
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Background: Although obesity 1s a risk factor for stroke and achieving normal weight
is advorated to decrease stroke risk, the risk associated with obesity and weight loss
after stroke has not been well established. The aim of this study was o assess the
association of obesity at the time of stroke admission and weight loss after stroke
with total mortality. Methods: We analyzed 736 consecutive patients {mean age,
6 = 11 years; 58% men) hospitalized for their first ischemic stroke. Body weight
at hospital admission and at the outpatient visit during follow-up was used in the
analysis. Results: After multivariate adjustment, obesity at admission was associ-
ated with lower mortality risk as compared with normal weight (hazard ratio
[HR], 50, F = 03). At the outpatient visit, with a median follow-up time of 16 months,
21% of patients had lost more than 3 kg of weight. Stroke severity, heart failure, tran-
stent ischemic attack, and depression after stroke were independently associated
with significant weight loss. Weight loss of more than 3 kg was associated with
increased mortality risk (HE, 5.87; I = 001) independently of other factors. Similar
results were seen when weight loss was defined as losing more than 3% of baseline
weight (HE, 497; P = 004). Weight gain of more than 5% of the baseline weight
tended to be associated with better survival when compared with no weight change
(log-rank test, P = (7). Conclusions: Normal weight at hospital admission and
weight loss after ischemic stroke are independently associated with increased mor-
tality. Overweight and obesity at baseline do not decrease the risk associated with
weight loss. Key Words: [schemic stroke—obesity—weight loss—outcome—
maortality.
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Obesity is a well-recognized risk factor for stroke.'
The risk associated with obesity 15 partially explained
by obesity-related cardiovascular risk factors as hyperten-
sion, diabetes, and dy!;llpidemia.." Achieving normal
weight (body mass index [BMI], 22.5-249 kg;’ml] is
advocated to decrease the risk of stroke.”™” However,
previous data have shown inconsistent results when
testing the association between ohesity and poststroke
muortality. Several studies in patients after stroke have
shown risk

lower mortality in  overweight/obese

subjects as compared with normal weighl‘,- " whereas
others have shown increased' ™" or similar’* risk associ-
ated with obesity. Guidelines on secondary prevention
after stroke recommend weight control to improve
obesity-related risk factors and to reduce adverse out-
comes.”'" On the other hand, the study by Jonsson
et al,”” suggests that significant weight loss in the first 4
months after stroke is associated with increased risk of
murtality, although the study did not test whether weight
loss after a longer period since the index event is also
associated with increased mortality risk.

The aim of the present study was to assess the associa-
tion of obesity at the time of stroke admission and weight
loss after stroke with total mortality among patients after
their first ischemic stroke and to determine, if such an
association exists, whether it could be explained by

comorbidities causing weight loss in chronic conditions.

Methods
Study Population

All consecutive patients aged 18-80 years hospitalized
at Thomaver Hospital, Frague, or Charles University
Medical and University Hospital, Pilsen, Czech Republic,
for their first-ever ischemic stroke between March 2009
and January 2012 were eligible for this study. Because
both of these hospitals are the only stroke centers in the
specific region, all the patients with a stroke in the com-
munity were admitted to these hospitals. Stroke was
defined as focal neurologic symptoms lasting more than
24 hours, consistent with the original World Health
Organization criteria, " unless thrombaolytic therapy was
applied. Discharge diagnoses were used to confirm the
diagnosis. Patient characteristics on hospital admission/
during hospitalization for acute stroke were retrospec-
tively retrieved from their medical records. The BMI on
hospital admission was calculated dividing the body
weight in kilos by the squared height in meters. Signifi-
cant weight loss was defined as weight loss of more
than 3 kg, as previously used.”” Furthermore, weight
loss was also defined as percentage of baseline weight
(=3%), using the 25th percentile of weight change as the
cutotf. Homologated electronic scale and wall-mounted
stadiometer were used to measure body weight and
height at the time of outpatient visit, respectivelv. The

subtype of acute ischemic stroke was classified using a
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validated computerized algorithm for etinlogic classifica-
tion of ischemic stroke (Causative Classification of Stroke
System ). The neurclogic severity on admission was
assessed by the National Institute of Health Stroke Scale
score. Functional status at discharge was assessed using
the bladder, transfer, and walking items from the Barthel
index. Summary score of these items at the time of
discharge is provided. All eligible patients were invited
for 1 outpatient visit & months to 3 years after the index
event. Disability at the time of visit was assessed using
the Barthel index and modified Ranking Scale, anxiety
and depression using the Hospital Anxiety and Depres-
sion Scale (HADS). Some previous findings from this
patient's cohort have been previously repurled,i":" but
the present study findings regarding the impact of
obesity and weight reduction on mortality after stroke
have not been reported. The study was approved by the
joint local ethics committee of the Institute for Clinical
and Experimental Medicine and Thomaver Hospital,
Prague, Czech Republic.

Clinical Outcome

The primary outcome was total mortality, and it was
assessed from General Health Insurance Company regis-
try that keeps, by law, a list of all people insured and all
deaths in the Czech Republic. As health insurance is
mandatory by law for all Czech ritizens and is paid for
by the employer/employee, or by the government (for
children, retired, and unemployed persons), the databases
of the General Health Insurance Company registry and

the National Fopulation Registry are basically identical.

Statistical Analysis

Descriptive statistics are given as mean = standard
deviation, median (interquartile range [IQR]), or fre-
quency and percent. Differences between patient groups
in continuous variables were assessed by analysis of vari-
ance with Tukey’s post hoc test and independent sample
t test if normally distributed or with the Kruskal-Wallis
and Mann-Whitney test for non-normally distributed
variables. Differences in frequencies were compared by
the 3 test or Fisher exact test in case of small expected fre-
quencies. Patients were grouped into 3 groups by BMI at
hospital admission: normal-weight group (BMI =24.9),
overweight group (BMI = 25-299), and obese group
(BMI =30). The normal BMI group was used as the refer-
ence group. BMI below 18.5 is considered the cutoff for
malnutrition. Because there was only 1 patient below
this cutoff value, we did not separate this group from
the normal-weight group. Kaplan-Meier survival curves
and log-rank test were used to compare differences in
mortality risk among BMI categories and weight-loss
groups. To determine whether BMI categories and weight
loss are associated with mortality risk independently of

other factors, Cox proportional hazard model was used.
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Factors associated with mortality in univariate Cox model
and factors with effect on mortality proven in previous
studies among patients after stroke were included
into the multivariate model. The proportional hazards
assumption was tested using Schoenfeld residuals. Calcu-
lations were performed using SPSS 19 software (Chicagn,
IL). A two-sided P value less than .05 was considered to

be statistically significant.

Results

Among 736 patients (mean age, 5.7 = 10.5 vears; 58%
men) hospitalized for their first-ever ischemic stroke
between March 2009 and January 2012 at the 2 study cen-
ters, data on BMI at the time of hospital admission were

1445

missing in 225 patients, leaving 511 subjects with BMI
data. From these, 112 patients (21.7%) had normal BMI,
194 {37.6% ) were overweight, and 205 (39.7%) had obesity.
Among the obese, 136 (66%) had mild (BMI, 30-34
kg/m3), 449 (24%) moderate (BMI, 35-39 kgx’mzj and 20
(10%) severe obesity. Descriptive statistics according to
BMI at the time of hospitalization are provided in Table 1.

By January 2014, 161 patients (21.9% of the total cohort)
had died, of which 144 (19.6%) died before the outpatient
visit. In total, 424 patients (70% of all eligible patients)
were examined after a median follow-up of 16 months
(IQR, 10-28) after the index event. Of these, 351 had
weight data both at the time of hospitalization and at
the outpatient visit. These patients were followed for a

median of 21 months (IQR, 19-23) until January 2014

Table 1. Descriptive statistics by admission body weight

Mormal Overweight Ohese Total
WVariahles {n=112) (n = 194) (n = 205) (n=5l1) P value

Age y) 63.25 = 13.46 6608 = 996 64,42 + .65 6479 = 10.74 g

Sex (male) 58 (52) 132 (68" 115 {36) 305 (%) 08

Body mass index {I:g.l'm:] 1292+ 193 2758 + 1.36* 3445 = 4310 2051+ 544 < 001

Height {cm]) 16746 = B.42 16891 = 9.34 167.55 £ 9.79 168.08 £ 9.39 A

Admission systolic BF (mm Hg) 1449 = 24 155 + 27 157 + 27% 155 = 26 4

Admission diaswolic BP (mm Hg) 85+ 14 B6+ 14 00 = 144 =14 D03

Discharge systolic BP (mm Hg) 128 = 16 135 = 16* 137 = 19° 134 = 18 At

Discharge diastolic BP (mm Hg) [ TR0 Bl = 117 8= 11 < 01

Tolal cholesterol (mmol/L) 501+ 111 505 £1.24 525 £ 1.67 512 = 1.41 25

LDL cholesterol (mmal/L) 302+ 9 + 06 121+ 1.5 312 =104 A5

HDL cholesterol (mmaol/L) 146 + 42 + 40 .26 = 36" 1.34 = 39 o1

Triglycendes fmmol/L} LR CRO-1.79)  L300(96-1.900 15T (1.18-2.300" 14 (100-2.01) <001

Glueose at admission {mmol/L} 6.7% + 240 745 £ 320 .07 + 392¢ 755 2339 D05

Comorhidities
Hypertension, n (%) Gl (55] 153 (79~ 173 (5)° 387 (761 At
Dhabetes, n (%) 15 (13) 55 (28)" 71 (35)* 141 (28) i1
Dyslipidemia, n (%) 45 (40 49 (4% 102 (50) 242(47) 20
Atrial fibrillation, n (%) 13(12) 20011 3L(15) 65 (13} 56
Prior myocardial infarction, n (%) 8N 19 (10 25011 50 (10) A8
Coronary bypass surgery n (%) 5(51 9 (5 28 (6) A8
Percutaneous coronary 5(5) LNE)] 24 (5) A5

intervention, n (%)

Stroke subtype A2
Atherosclerosis, n{%) 14 (13) 36.019) 251 75 (15)
Cardicembolism, n (%) 3733 51126} i (32) 154 (3
Lacunar, n (%) 13(12) 251013) 29 (14) 67 (13}

Other, n (%} L] f(3) 25 (5)

Undetermined, n (%) 40 (30) T3 38) T9(39) 192 (38}

NIHSS at admission 4(2-T) 41(2-7) 4(2-T) 4(2-7) 23
Barthel index 410 (40-400) 40 (35-40) 40 {35-40) 40 (35400 A4
Reperfusion therapy, n (%) 19 {17} 36.019) EE RN 8O (17} £7
Discharged home, n (%) T5067) L5077y 152 (74) 37704 14

Abhrevintions: BF, blood pressure; HDL., high-density lipoprotein; LDL, low-density lipoprotein; NIHSS, National Institutes of Health Stroke

Scale.
NIHSS assessed at the stroke admission.

Barthel—urinary, transfer, and mobility components of the Burthel index of performance in activities of daily living at discharge.

“f < 05 versus normal
F < 03 versus overweight
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During this period, 15 patients with complete weight data
(4.3%) died. Figure 51 in Appendix shows the study flow

chart.

Obesity and Morlality after Stroke

Subjects with missing BMI had more severe stroke and
waorse functional status at the time of hospital admission
as compared with groups with available BMI (Table 51
in Appendix). Obese subjects had higher blood pressure,
triglveerides, glucose, and higher prevalence of hyperten-
sion and diabetes as compared with normal-weight indi-
viduals (Table 1). There was no difference in stroke
severity or functional status at the time of admission
between the BMI groups. In the unadjusted analysis, there
was a trend toward higher mortality in the normal-weight
group as compared with the obese group (log-rank test,
P = {7), whereas subjects with missing weight had
the worst survival as compared with all other groups
(P <001 by log-rank test; Fig 1). After adjustment for mul-
tiple confounding factors, nbesity was associated with bet-
ter survival as compared with normal weight (hazard ratio
[HR], .50; 95% confidence interval [CI], .27-93; ' = .03),
whereas there was no difference between the group with
missing BMI at the time of hospitalization and normal-

weight group (HR, 1.03; 95% CI, .60-1.78, F = 91; Table 2).

Weight Loss and Movtality after Siroke

In total, 73 of 351 {21%) patients had weight loss higher
than 3 kg during the median time of 16 months after the
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stroke event. At the time of outpatient visit, 29% of pa-
tients with weight loss after stroke reported willingness
to lose weight. In the univariate analysis, subjects with
significant weight loss had more severe stroke at the
time of hospital admission, worse functional status at
the time of hospital discharge and at the time of outpa-
tient visit, and more often had history of heart failure
and transient ischemic attack (TIA) after the stroke event
and higher score of the HADS depression questionnaire
at the time of outpatient visit (Table 52 in Appendix). In
the multivariate analysis, history of TIA after stroke, his-
tory of heart failure, overweight, more severe stroke, and
higher HADS depression score were independently asso-
ciated with significant weight loss (Table 53 in Appendix).
If significant weight loss was defined by weight decrease
of more than 3% of the baseline bodv weight (which rep-
resents the 25th percentile in the population), factors
independently associated with weight loss did not
change. Significant weight loss was associated with worse
survival {log-rank test, P < .001; Fig 2). On the other hand,
weight gain of more than 5% (75th percentile of weight
change percentage in the population) tended to be associ-
ated with better survival than no significant weight
change (25th-75th percentile; log-rank test, P = 07).
Because of small sample size, group with weight gain
was further analyzed together with the group without
significant weight change. In the multivariate model, sig-
nificant weight loss remained independently associated
with worst survival (HR, 5.87; 95% CI, 1.98-17.40;

P = 001), whereas baseline BMI was not associated with
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Table 2. Cox regression analysis of faciors associated with

total mortality after the first ischemic stroke

Variables HR 5% Cl1 F value

Obesity groups

Normal 1 reference

Overweight 61 33112 A1

Obese 50 27-93 3

Missing 1.03 A0-1.74 m
Age 1.04 101-1.06 o2
Sex A0 3474 o1
Reperfusion therapy A3 1573 iy2
Stroke severity

NIHSS <6 1 reference

NIHSS 6-8 1.43 T9-2.61 24

NIHSS =8 307 1.74-5.43 <001

Barthel= 33 1 reference

Barthel 35-40 iE A1-.55 A1

Barthel 40 ]| 20-47 < 001
Comorbidities

Hypericnsion 1.03 .6d-1.67 R

Diabetes 20 1.36-2.96 <001

Dyslipidemia 154 1.0s-224 i
Stroke subtype

Lacunar 1 reference

Atherosclerosis 82 A7-1.82 62

Cardioembolism 1.25 63248 52

Otherfundetermined R A49-1.93 4

Abbreviations: Cl, confidence interval; HR, hazard ratio; NIHSS,
National Institutes of Health Stroke Scale.

NIHSS assessed at the stroke admission.

Barthel—urinary, transfer, and mobility compenents of the
Barthe! index of performance in activities of duily living.

maortality (Table 3). When significant weight loss was
defined as weight loss of more than 3% of the weight at
the time of index event hospitalization, 7 (12%) patients
with normal weight, 40 (29%) overweight, and 39 (26%)
obese at the time of hospitalization had significant weight
loss. In the multivariate analysis, weight loss of more than
3% remained independently associated with increased
mortality (HR, 4.97; 95% CI, 1.85-1494; P A04;

[able 54 in Appendix). When multivariate analysis was

stratified by baseline BMI category, weight loss of more
than was associated with mortality risk in obese
(HR, 5.54; 95% CI, 1.12-27.48; P < .05) and overweight
(HR, 26.53; 95%. C1, 1.54-457.57; P = .05}, but not in sub-
jects with normal baseline weight (HR, .10; 95% CI was

infinity; P = 949).

oy
s

Discussion

In the present study among patients hospitalized for
their first ischemic stroke, we show that (1) obesity is
associated with lower mortality as compared with normal
weight, (2) stroke severity, heart failure, TIA, and depres-
sion after stroke are associated with weight loss, (3) signif-
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icant weight loss 15 associated with increased mortality
risk independently of other factors, and (4) overweight
and obesity at baseline do not decrease the long-term
maortality risk associated with weight loss.

Our findings confirm and extend previous findings on
the relationship of obesity and weight loss with mortality
risk (obesity paradox) in patients after stroke, myocardial
infarction, and with heart failure.” ™ Several previous
studies in patients after stroke have shown lower
mortality risk in overweight/obese subjects as compa-
red with normal weight,”” whereas others have shown
increased risk associated with ubeslt!.r.': Among
patients after their first ischemic stroke, Yemmos et al’
observed a reduced mortality in overweight (—18%)
and obese (—29%) patients when compared with the
normal-weight group. Similarly, in a Danish stroke
registry, overweight {—27%) and cbesity (—16%) were
associated with better survival when compared with
normal-weight patients. Recently, Doehner et al,” have
shown among patients with stroke or TIA lower mortality
risk in overweight (—14%) and obese (—24%) as com-
pared with normal weight. The difference in the magni-
tude of mortality risk in overweight (—39%) and obese
(—50%) seen in our study when compared with previous
studies can be explained by differences in study popula-
tions. We included only subjects after ischemic stroke,
whereas previous studies included also subjects with
hemorrhagic stroke. Recent studies have shown that over-
weight/obesity increase mortality after hemorrhagic
stroke.”” Thus, combining ischemic and hemorrhagic
stroke may blunt the association between overweight/
abesity and stroke mortality. This can also explain the
increased mortality risk after stroke by obesity in Asian
counties, -
commaon than in Western populations and accounts for
up to 50% of all strokes in China.”’

Mechanisms of the protective effect of increased BMI

in which hemorrhagic stroke is more

among patients with ischemic stroke are still not fully
understood. A significant limitation of BMI is its failure
to differentiate between an elevated body fat content
and preserved or increased lean mass. Body composition
as a function of lean mass could explain the obesity
paradox.”"”" Increased muscle mass and muscular
strength 15 associated with better cardiovascular pro-
gnosis and survival™ In the future, studies assessing
the influence of fat mass and lean mass on survival in
ischemic stroke will be needed.

Another important finding from our study is that
weight loss even after a longer period since the ischemic
stroke is independently associated with increased mortal-
ity risk. This finding extends the results from the Lund
Stroke Register,” in which significant weight loss in the
early period after ischemic stroke {in the first 4 months)
was more commaon in patients who ultimately died dur-
ing the first vear after stroke than in survivors. However,

the independent association of weight loss after stroke
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with stroke mortality in population-based groups of
stroke survivals has never been tested before. Thus, the
present study is the first one to show that weight loss after
stroke is independently associated with increased mortal-
ity. Because the prevalence of malnutrition decreases
steeply with time from stroke,” it is noteworthy that
welght loss evaluated also after a longer period since
the index event {(median time since the index event was

16 months) increases mortality risk. We observed that

Table 3. Cox regression analysis of factors associated with

rotal mortality after the smdy visis

Yariables HR 95% Cl1 P value

1.98-17.40 001
37-33.51 27
RERRI 03

1.40-59.85 02

Weight loss =3 kg 587
Hypertension 350
Diabetes 2499
Heart failure history 914
NIHSS tentiles

<h 1 reference

hi-8 <01 08

=5 9 254948 9
Barthel index =90 A7 18-4.21 6
BMI visit

Normal 1 reference

Overweight 108 24-4.90 o2

Obesity a7 24-4 0 7

Abbreviations: BMI, body mass index; Cl, confidence interval;
HR, hazard ratio; NIHSS, National Institutes of Health Stroke Scale.

NIHSS assessed at the stroke admission.

Data are adjusted for age, sex, and time since the index event.

almost a quarter of all patients after first ischemic stroke
have significant weight loss (=3 kg), in line with previous
findings."” Interestingly, significant weight loss expressed
as percentage of the baseline weight was less common in
normal weight as compared with overweight and obese
groups (P =< 05 for all), suggesting that the results were
mainly driven by weight loss among overweight and
abese subjects, as confirmed when analyses were strati-
fied by baseline BML Thus, despite the common percep-
tion that normal-weight patients will be particularly
those at increased risk of weight-loss-associated mortal-
ity as compared with overweight/obese groups, our
results showed that the long-term risk associated with
weight loss cannot be underestimated in overweight/
obese groups. However, we cannot exclude that normal-
weight individuals with significant weight loss were
more prone to die before the study visit.

In our study, severity of stroke along with significant
comorbidities such as heart failure, TIA, and depression
was assoclated with weight loss. This finding has some
implications supporting the role of monitoring weight
change and nutritional status in patients with more severe

stroke.

Limitations

The major limitation of the present studv s that we
cannot differentiate intentional weight loss from weight
loss caused by comorbidities. In patients with coronary
artery disease, observational weight loss is associated

with increased adverse cardiovascular events, whereas
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intentional weight loss is associated with lower clinical
events.” Inthe present study, 29% of patients with weight
loss reported willingness to lose weight, whereas there
was no difference in the willingness to lose weight be-
tween subjects with and without significant weight loss.
Because several comorbidities and not weigh loss inten-
tion were independently associated with weight loss,
we may assume that the observed weight loss was nonin-
tentional and mainly driven by comorbidities. Further-
that observed

associations between BMI and poststroke survival may

more, we cannot exclude inverse
have resulted from unaccounted confounders. Future
studies assessing the effect of intentional weight loss on
maortality after stroke will help to elucidate the mle of
weight loss in this clinical setting.

In this study, data on weight and height were retrospec-
tively collected from medical records, what 15 likely less
accurate than rigorously controlled methods and may
therefore have underestimated any true difference bet-
ween groups. Furthermore, a large proportion of patients
at hospital admission had missing weight. Presumably,
the most common cause of missing weight was more
severe stroke and inability to stand up. These patients
also had higher mortality risk in the unadjusted analysis,
whereas after adjustment the risk was comparable to
other weight groups, suggesting that more severe stroke

is responsible for increased mortality risk in this group.

Conclusions

When compared with obesity, normal weight at the
time of hospital admission 1s associated with increased
martality after the first ischemic stroke. Significant weight
loss, either short or long term since the index event, is
associated with increased mortality too. Overweight and
obesity at baseline, both factors linked to better survival
in this cohort, did not decrease the long-term risk associ-
ated with weight loss.

Supplementary Data

Supplementary data related to this article can be found
onling at http:/ /dx.doiorg/10.1016 /] jstrokecerebrovas
dis.2015.03.008.
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Ohjective: Due to contradictory results of previous studies evaluating the association between ischemic
stroke ([5) and thrombophilic polymorphisms, their routine screening in IS patients, particularly those
older than 60 years, is not recommended. We evaluated the differences in the distribution of rs6025 and
rs179%963 polymorphisms according to 15 subtypes and their interaction with smoking.
Methods: We conducted a case—control study of 423 hospital-based consecutive survivors of their first-
ever 15 and 614 population-based contrals. Survivors (18—81 years) with 15 documented by brain
imagining were examined at @ median of 16 months after the index event. The stroke subtype was
categorized using the Causative Classification of Stroke System. Controls (50-75 years) were free of a
history of stroke(TIA, coronary heart disease, and venous thromboembolism.
Results: Age- and gender-adjusted prevalence of individuals carrying at least one copy of the re17999634
minor allele was 5.3% among stroke survivors (by subtypes: 3.1% in large artery atherosclerosis, 2.0% in
cardio-aortic embaolism, 24% in small artery occlusion, and 10.3% in undetermined stroke) vs. 2.4%
among controls. In multinomial multivariate adjusted analysis, rs1799963 was exclusively associated
with undetermined stroke [OR: 3.67; 95% Cl: 1.52-8.85; p = 0.004) There was strong evidence of
rs1799963 =« smoking synergistic interaction (OR: 5.14; 95% Cl: 1.65-16.01; p = 0.005). There was no
association of rsB025 with 15 in general, or with any subtype.
Conclusions: In our consecutive IS survivors, carriage of the rs17999634 allele is associated with unde-
termined stroke. This effect appears to be confined to smokers.

i 2015 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

gene (Arg506GIn; rs6025) and at nucleotide position 20210 in the
3-untranslated region of the Prothrombin gene (G202104;

G to A transitions at nucleotide position 1691 in the Factor V rs1799963) represent more than a half of the hereditary throm-

bophilic states [1]. Whereas their role in venous thromboembalism
is clearly established, the findings from studies of ischemic stroke

Abbreviations: BML body mass index; eGFR, estimated glomerular Riltration
rate; 15, ischemic steoke; PFO, patent foramen ovale, 555-TOAST, Trial Org 10172 in
Acute Soroke Treatment; EQA, external quality assessment; 1QC, internal quality
contral,
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School of Charles University and Thomayer Hospital, Videnska 800, 140 59 Prague 4,
Crech Republic.
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neep:) s dei o 10016/ atheraselerosis, 2015.04.010
0021-0150)8 2015 Elsevier [reland Ld. Al rights reserved,

(I5) in general are inconclusive. A few meta-analyses showed a
weak-to-modest association of rs6025 and rs1799963 with stroke,
typically enhanced by other pro-coagulant risk factors such as
cigarette smoking |2.3]. Given the only modest associations re-
ported in case~control studies, the lack of evidence supporting the
causality, and no clear-cut treatment guidelines, routine screening
for thrombophilic pelymorphisms In stroke patients, particularly
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those older than 60 years, is not recommended. However, genetic
testing could be informative in patent foramen ovale (PFO)-related
and young-onset strokes [4,5].

Because of the heterogeneous pathophysiology of 15, classifica-
tion into different subtypes has been advised in genetic association
studies. The 555-TOAST (Trial Org 10172 in Acute Stroke Treatment)
classification of 15 distinguishes five major subtypes differing in
prevalence, risk factors, further management and prognosis: 1.
large artery atherosclerosis, 2. cardio-aortic embolism, 3. small ar-
tery occlusion, 4. other determined causes, and 5. undetermined
causes [6]. Only a few research groups have addressed the selective
role of hereditary thrombophilia in a particular stroke mechanism
reporting conflicting results. While the majority of case-control
studies focused on PFO-related stroke in young adults [4.7], only
few included elderly individuals, Studies involving Individuals over
G0 years were either underpowered to detect an association with
the stroke subtypes, or focused enly on one or two subtypes [8 12].
Mone of them included a population-based control group, nor
performed interaction analysis between polymorphisms and to-
bacco smoking.

The aim of the present study was to evaluate the distribution of
rs6025 and rs1799963 polymorphisms among consecutive 15 sur-
vivors at large, and by stroke subtypes. The differences in the dis-
tribution of thrombophilic polymorphisms were compared with
population-based controls. Furthermore, interactions between
carriage of at least one copy of the respective minor allele and
smoking habits were tested.

2. Materials and methods
21, Cases

All consecutive patients admitted to Thomayer Hospital in Pra-
gue or Charles University Hospital in Pilsen, Czech Republic, for
their first-ever acute 1S between May 2009 and January 2012, were
approached for consent to participate in this survey [14] Patients
1881 years old, with duration of symptoms > 24 h [unless
thrombolysis was applied), in whom CT or MRl had excluded
hemorrhagic stroke, were eligible [15]. OF the 736 qualified pa-
tients, 424 were recruited [n this study; 128 patients died during
hospitalization for the index event or during the period between
their discharge and examination (response rate, 589.7% ). One patient
was excluded from the final analyses due to missing data. Survivors
were examined at 6 months to 3 years after the event hospitali-
zation (median time, 16 months),

Baseline demographic and anthropometric data, a history of
cardiovascular risk factors, atrial fibrillation, previous cardiovascular
events, and detailed drug treatment were obtained. The examination
protocel included a resting electrocardiogram, laboratory tests {renal
function, fasting lipid profile, and plasma glucose), morning spot
urine collection, and carotid ultrasound. Blood pressure was
measured by a digital automatic blood pressure monitor (Omron
M10-IT, OMRON HEALTHCARE Co., Ltd, Kyoto, Japan]in the right arm
in triplicate. In patients with atrial fibrillation or frequent extrasys-
toles, standard mercury sphygmomanometers with correctly sized
cuffs were used. The mean of the 2nd and 3rd readings was retained.
The results of the tests performed during the index hospitalization
(brain CT or MR, transthoracic or transesophageal echocardiography,
carotid ultrasonography, electrocardiogram, and ambulatory elec-
trocardiogram) were retrospectively retrieved from the medical re-
cords. Ischemic stroke subtype was categorized by two blinded
physicians certified in the validated Causative Classification of Stroke
System (a computerized algorithm based on the original 555-TOAST
classification) [G]. Agreement on stroke categorization was reached
in 89% of patients and disagreements were re-evaluated.
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2.2, Controls

Controls (n = 614) were specifically selected for this case group
from 1337 participants of the Czech post-MONICA study
[2007-2009), residing in Prague East and Pilsen districts (regions
corresponding to the catchment areas of Thomayer Hospital in
Prague and Charles University Hospital in Pilsen). Only individuals
aged 50-75 years, free of a history of strokeftransient ischemic
attack (TIA), coronary heart disease, any surgical revascularization,
and thromboembolism were eligible. The Czech post-MONICA
study is a cross-sectional survey of cardiovascular risk factors in a
1% population sample from nine Czech districts randomly selected
from the General Health Insurance Company registry. Demographic
and anthropometric data, a history of cardiovascular risk factors,
previous cardiovascular events, and current drug treatment were
obtained as described in detail elsewhere [16]. A sample of 12-h
fasting blood and an early morning spot urlne sample were
collected. Blood pressure was measured according to the current
guidelines of European Society of Hypertension and of European
Society of Cardiclogy [17].

Both studies were approved by the ethics committee of the
Institute for Clinical and Experimental Medicine and Thomayer
Hospital, Prague, Czech Republic and all participants provided their
informed consent.

2.3, Laboratory analyses

Biochemical analyses of serum lipids and creatinine, fasting
plasma glucose, and wrinary albumin, and creatinine excretion
were performed in a central core laboratory, with Centers for Dis-
ease Control and Prevention [Atlanta, GA, USA) continuously
monitoring the accuracy of analyses [15]. Urinary albumin and
creatinine excretion were determined using immunoturbidimetry
in an early morning spot urine sample, and the albumin/creatinine
ratio was calculated. To estimate glomerular filtration rate (eGFR),
the Chronic Kidney Disease Epidemiology Collaboration equation
was used [19].

The standardized operating procedures were applied In stroke
survivors and controls (described in detail elsewhere) [ 20]. Genomic
DNA was extracted from peripheral blood leucocytes by means of a
MagMA Pure LC Nucleic Acid Extraction System™ with a MaghA
Pure DNA lsolation Kit I™ (Roche Diagnostics, Mannheim, Ger-
many). The rs6025 and rs1799963 genotypes were determined us-
ing a real time polymerase chain reaction (PCR) in a process called
fluorescence resonance energy transfer (FRET) on a LightCycler”
480 System with LightCycler™ 480 Genotyping Master kits (Roche
Diagnostics, Mannheim, Germany). Specific primers and fluo-
rescently labeled probes were custom-made in cooperation with TIB
MOLBIOL, Berlin, Germany. All molecular genetic tests were per-
formed in the Central Laboratory for Hematology and Thrombotic
Centre of the First Medical School of Charles University in Prague
and the General Teaching Hospital using certified methods. Labo-
ratory staff was unaware of the characteristics of the participants.
All methods were subject to the annual external quality assessment
(EQA) at regular quality control performed by the Institute for
Standardization and Documentation in Medical Laboratories
[INSTAND, Diisseldorf, Germany), and internal quality control (1QC).
1QC involved assessment of repeatability and intermediate precision
of the measurement, as well as of addition of a control sample with a
known heterozygous genotype and a negative control in every run.

24, Definition of phenotypes

Carriage of the rs6025 and rs1799963 polymorphisms was
defined as the presence of the respective minor (A) allele either in
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heterozygous or homozygous form [(GA or AA) Individuals were
considered smokers, if they reported regular tobacco consumption
ever before the index hospitalization. Increased alcohol intake
before the index event was defined as = 168 g/week in men and
=112 gfweek in women. Education was defined by the highest ac-
quired level (basic, secondary, or university). Hypertension was
diagnosed when the visit blood pressure was > 140/90 mmHg, or if
treated with blood pressure-lowering medication [21]. Hyperlip-
idemia was defined as visit total cholesterol = 5 mmol/l, or LDL-
cholesterol = 3 mmol/l, or HDL-cholesteral < 1 mmolflin males and
< 1.3 mnol/l in females, or triglycerides = 1.7 mmol, or current use of
lipid-lowering medication. Individuals were considered diabetic if
their fasting plasma glucose was 7.0 mmolfl or greater, or if they
used glucose-lowering medication [22]. Elevated albuminuria was
defined as an albumin/creatinine ratio = 1.9 mg/mmaol in men, and
=2 8 mg/mmol in women [23]. Individuals were supposed to have
chronic kidney disease if their eGFR was <60 mlfmin/1.73 m?® [19].

2.5, Statistical analysis

The two-tailed t-test for independent samples and one-way
analysis of variance with Tukey's post-hoc test were used o
compare the differences in age among the patient groups and
controls where applicable. The distribution of gender was
compared by Pearson's chi-square test. The age- and gender-
adjusted prevalence of clinical and genetic characteristics was
calculated by weighted average of age- and gender-specific rates.
The differences in the distribution of clinical and genetic charac-
teristics between groups were compared by age- and gender-
adjusted logistic regression. The differences in the distribution of
genetic characteristics were further adjusted for all the potential
confounders, Odds ratios with 95% confidence intervals were
calculated using the presence of 15 as a dependent variable. BMI
was logarithmically transformed to normalize variable distribution.

The clinical and genetic characteristics by 15 subtypes and con-
trol individuals were compared using generalized linear models
adjusted for age and gender. To test the association between 5
subtypes and studied polymorphisms, we performed a multinomial
regression analysis using 1S subtypes as dependent variable and
control group as a reference category.

In this study, only one homozygote of rs1799963 (stroke survi-
vor) and 4 homozygotes of rs6025 (2 survivors, and 2 controls)
were identified, which makes testing the interaction between
count of the respective A alleles and smoking unreasonable
Instead, pre-specified interaction terms between smoking and
carriage of at least one copy of the respective A allele (rs1799963,
r56025; regardless of homozygosity or heterozygosity) were tested
in multivariate adjusted logistic regression. Confounders were
added In a step-wise manner including the respective poly-
morphism and smoking status per se. The odds ratio of undeter-
mined stroke was calculated according to smoking status and
carriage of the rs1799963A allele, using non-smokers non-carriers
as reference category, and adjusting for other cardiovascular risk
factors. Covariates were added in a step-wise fashion, where
applicable,

Our study achieves a power of 96% with a type | error of 5% o
detect an odds ratio of 1S at large of 2.0, assuming a frequency of
genotype of 24% among controls and using a two-sided two-
sample z-test. In subtype analysis, our study achieves a power of
82% with a type | error of 0.0125 (Bonferroni-corrected) to detect a
small effect size w of 013 and using a 4° test with a degree of
freedom of 4.

Statistical analysis was performed using SPSS 16 software (SPS5
Ing., Chicago, linois, USA). When comparing [S survivors at large
with controls, a significant difference was defined as a two-sided p

value <0.05. In subtype analysis, a Bonferroni-corrected significant
difference was defined as a two-sided p value <0.0125 (Tables 3 and
4),

3. Resulis

The age- and gender-adjusted prevalence of cardiovascular risk
factors among stroke survivors at large and controls are summa-
rized in Table 1. Stroke survivors were more often exposed to all
cardiovascular risk factors compared with controls, except for
alcohol intake.

3.1, Distribution of the rs6025 and rs1799963 polymorphisms in IS
survivors at large and contrals

The frequencies of rs6025 and rs1799963 genotypes in controls
were in Hardy-Weinberg equilibrium (p = 0469: p = 0.759,
respectively). Among the 423 stroke survivors, 44 carried rs6025 (2
in homozygous form), and 22 carried rs1799963 (1 in homozygous
form). OF the 614 controls, 53 carried rs6025 {2 in homozygous
form), and 15 carried rs1799963 (all in heterozygous form). As the
homozygous genotypes had a low prevalence, which did not differ
between the groups, carrlage of at least one copy of the respective
minor allele was used in further analyses,

The count and the age- and gender-adjusted prevalence of
rs6025 and rs1799963 polymorphisms among stroke survivors and
controls are presented in Table 2, The distribution of rs6025 did not
differ between the groups. In contrast, stroke survivors were
approximately twice more often carriers of rs1799963 compared
with controls, and the difference remained unchanged after
multivariate adjustment for potential confounders (Table 2). There
was no Interaction between smoking habits and thrombophilic
polymorphisms in relation to 15 at large (data not shown).

3.2, Distribution of the rs6025 and rs1799963 poalymorphisms
according fo 15 subtypes

Among the 423 stroke survivors, 70{16.5%) experienced a stroke
due to large artery atherosclerosis, 114 (27%) due to cardio-aortic
embolism, 49 (11.6%) due to small artery occlusion, in 152 (36%),
the etiology remained undetermined. Twenty two (5.2%) brain

Table 1
Characteristics of stroke survivors and controls.

Stroke survivers  Controls P Walue
- 423 n - 614
Age, years 6634 + 1042 6099 + 665 <0.001
Gender (male), n [X) 257 (60.8) 303 (49.3) <0.001
Current of past smoker, n (%) 251 (60.4) 12 (516) 0.001°
Incteased alcohal intake, n (%) 87 (203) 145 (22.1) 0.08°
Education
Basic, n (%) 238 (56.1) 254 (41.7) <0.001°
secandary, n (%) 127 (29.7) 250 (42.0)
University, n (%) 57(142) 99 (16.3)
Body mass index, ke/m® 289 [258-322] 278(247-310] 0013
Hypertension, o (%) 388 (87.0) 179 (58.1) <0.001°
Hypetlipidenia, n (%) 396 (92.6) 531 (859) 0.002°
Diabetes, n (%) 139 (30.1) 66 (102) <0.001°
Elevated albuminuria, o [%)  90(209) 20(3.1) <0.001°
Cheonic kidney disease, n (%) 94 [189) 29(15) <0.001°

Mean + SO and number are ptegenled (L] age and SEI!IjL‘I_ r@gp!f[illé'_lll_

Number and age- and gender-adjusted percentages are presented for categorical
varialbles,

Age- and gender-adjusted median and interquartile range are presented for body
riadd indes

*Pvalue abtained using age- and gender-adjusted logistic regression,
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Talile 2
Age- and gender-adjusted distribution of 126025 and r21799963 palymorphisms.,

Stroke survivors n = 423 Contrals n = G614

Age- and gender-adjusted Multivariate adjusted

OF (95% C1) P value® OR{95ECT) P value®
£6025, (%) 44(109) 53 (BD] 123 (0.79-191) 0.37 122 (0.74-2.00) 043
£41799963, 1 (%) 22(53) 15 (2.4) 223 (1.08-458) 0.029 229 (1.04-5.02) 0039

P value obrained using logisric regression.

Adjusted lor age, gender, body mass index, current or past smoking, hypertension, hyperlipidemia, diabetes, chronic kidney disease, elevated albuminuria, and education,

infarctions of other determined etiology and 16 (3.7%) of concom-
itant etiologies were excluded from the subtype analyses due to the
small sample size and within-category pathogenic heterogeneity.

The clinical and genetic characteristics of stroke subtypes and
controls are presented in Table 3, Among stroke subtypes, rs6025
was evenly distributed, though the opposite was observed In the
distribution of rs1799963. The age- and gender-adjusted preva-
lence of rs1799963 was 10.3% among survivors of undetermined
stroke, and this was approximately four times higher compared
with controls. The distribution of rs1799963 in the remaining
stroke subtypes did not contrast with control individuals.

The strong association between rs1799963 and undetermined
stroke, Independent of potential confounders, was confirmed by
multinomial logistic regression using control individuals as a
reference category (Table 4).

3.3, Interaction between the rs1799963 polymaorphism and
smoking

We observed a strong interaction between carriage of at least
one copy of the rs1799963A allele and smoking associated with
undetermined stroke (OR: 5.14; 95% Cl: 1.65-16.01; p = 0.005),
independent of age (OR: 1.14: 95% CI: 110-118; p < 0.001), hy-
pertension [OR: 556: 95% Cl: 2.68-1154; p < 0.001}, elevated
albuminuria (OR: 4.83; 95% CI: 235-996; p < 0.001), smoking
status per se (OR: 1.77; 95% Cl: 113-2.77; p = 0.013}, basic (OR:

1.93; 95% Cl: 097382, p = 0.061) and secondary education [OR:
1.18; 95% CL: 0.58~2.42; p = 0.654). The prevalence of rs1799963 in
non-smokers was 2.3% in controls (7/302) and 3.9% in undeter-
mined strokes [3/61), while 2.4% in controls (8/312) and 13.8% (12
91) in undetermined strokes among smokers. The step-wise
adjusted OR of undetermined stroke according to smoking status
and carriage of the 51799963 polymorphism, using non-smokers
non-carrlers as reference category, is presented in Fig. 1,

4. Discussion

In this analysis, we evaluated differences in the distribution of
the rs6025 and rs1799963 polymorphisms among hospital-based 15
survivors by stroke subtypes compared with population-based
controls. We demonstrated that the modest association of
rs1799963 with 1S at large is subject to the strong and exclusive
assoclation with its undetermined subtype, confined largely to
smokers. Interestingly, the odds ratio of brain ischemia gradually
increased with narrowing dewn the stroke survivors to those of
undetermined cause and subsequently to smokers. On the contrary,
there was no association between rs6025 and 15 in general, or any
subtype,

In the present analysis, the frequency of rs1799963 in healthy
controls is comparable with that of blood donors from the Central
Bohemia Region [20]. As the population-based controls were from
the same geographical area as the cases, selection bias is limited.

Table 3
Demographic, clinical and genetic characteristics of schemic stroke subrypes and contrals,
Ladk CAE Lacunar Undetermined Cantrals n = 614 P Walue
n =70 =114 =49 =152

Age 64.50 + 9.06 G818 + 10817 B7.27 + 9.4 67491 + B53 60.99 + 665 = <0001
Cender [male), n (%) SE(RLO) 58 (509)' 31 (63.3) 88 (574 303 [49.3) <0001
Current o past smoker, n [¥) S4(7B.1) 52 (455) 20(61.9] 91 [60.8) 312 [528) 000"
Inereased alcalol intake, n (%) 13(30.2) 210183) 10 (21.4] 26(183) 145 [22.1) 0113
Education

Bagie, n (%) 46 (64.1) 58(515) 6 (57.1) #8(573) 254 [41.7)* <0.001"

Secondary, n %) 16(20.3) 36 (303) 10(35.7] 47 (31.5) 250 [41.9)

University, n (%) B{I56] 200172 4(7.1] 16(113) g [16.4)
Body mass indes, kg/m® 0.0 [24.59-31 8| 284 |25.1-334| n.7 265325 29.4|26.5-32.1) 27.9|247-31.0| Q0T
Hypertension, n (%] 64 (B4.1) 108 (91.40) 47 (95.2] 143 1929) 379 (5781 <0001
Hyperlipidemia, n (%] 68 (06.0) 103 [86.9) 46 (05.2] 141 929) 531 [85.39) 0025
Diabetes, n (%) 10(25.0) 38 (30:0) 24 (500 47 [294) 66 [10.1)/1%* <0001
Elevated albuminuria, n (%) 14 (20.6) 33 (263) 0{20.5] 281189) 20 (3.0 <0.001"
Chronic kidney disease, n [£) 4{17.2) 30 (222) 12(21.4] 32(132) 29 [35)1 <0001
6025, (%) 6{7.E] 14712.1) S{10.0] 14 (8.4) 53[8.1) 0667
131799963, n (%) 1{3.1} 320 1(24] 15(103) 15 [24)° oo

Mean & 5D and aumber are presented lor age and gender, respectively.

Number and age- and gender-adjusted percentages are presented for categorical variables,
Age- and gender-adjusted median and interquartile range are presented lor body mass index.

LAA - large artery stheroscleradis; CAE - cardio-ortic embalism.

*P value obtained using an age- and gender-adjusted generalized linear model
'P < 005 vi. LAA,

'P o 0.05 v, CAE.

P 0.05 s, lacunar,

4P < 05 vs, undetermined.

"4 p yalues corrected for multiple comparisons,
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Tabile 4
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Multivariate multinomial regression analysis of ischemic stroke subtypes with contrals ag relesence category,

LAA CAE Lacunar Undetermined
OR (95% C1) P Value OR (95% C1) P Value OR [95% C1) P Value OR [95% CI) P Value
51790061 0.53 [D.06-4.40) 0.552 122 (0.32-4.66) 0.774 0.80(011-7.38) 0.920 167 (1.52-887) 0.004
Age 105 [1.00-1.09) 0015 L0 1L0E-1.13) =0.001 1.OB(1.03-1.13) 0.0al LIO(LO7-113) =0.001
Cender [male) 400 [2.00-8.04) =0.001 106 (LEE-1.77) 0.746 156 (078-3.13) 0.207 129 (0.4 1.59) 0.247
Current ar past smoker 275(144-524) 0.002 L0 (ET-1.78) 0.722 156 (0 79-3.10) 0202 LT LID-263) 0017
Educationt
Basic 195 [084-452) 0120 081 (043-1353) 0.529 1.B6 [ DB0-5.80) 0.282 1B3(0.85-3.54) 0072
Secondary 077 [030-153) 0.578 059 (0.30-1.17) 0.130 163 (052-524) 0.396 108 (0.55-2.16) 0816
Hypertension 374 152-921) 0.004 627 (2.43-16.18) =0.001 6.19 1 1.43-26.72) 0013 4.57 (1.22-9.44) =0.001
Hyperlipidemiy 9.19(122-65.17) 0.031 100 (D46-2.15) 0.993 Ladd (D41-5.03) 0366 L77 (0.E1-3.86) 0.153
Diaberes 147 (D77-280) 0.247 174 (1.01-3.00) 0.047 JB0(191-758) <0001 1.55(0.04-257) 0039
Elevated albuminuria 284 [127-639) oot 655 (3.30-13.00) «0.001 254 (0%9-6.52) 0053 153 (1L.78-7.00) <0001
Chronic kidney disease 422 [181-9.31) 0.0a1 25201.29-495) 0.0a7 3.07(1.27-7.42) 0013 201 (1.04-3.BE) 0.037

LAA — large artery atherosclerosis; CAE — cardio-aortic embolism.
"University as reference category.

Even though the prevalence of rs1799963 amang IS survivors is low
(5.6%), it is significantly higher than in the general population
without any documented cardiovascular disease [2.6%). Yer,
rs1799963 was found in 10.3% of undetermined strokes, and in
13.8% of undetermined strokes among smokers. For comparison,
the prevalence of rs1799963 among patients with a history of deep
vein thrombosis ranges between 6.2 and 8%, which is more than
two to three times higher than in the general European population
(0.7=4.0%) [24-26].

Ischemic stroke is a heterogeneous disease, thus studies lacking
stroke subtyping are prone to be unsuccessful in detecting any
association, The validated Causative Classification of Stroke System
was developed in order to identify the most likely mechanism in
the case of multiple competing causes [G]. Despite diagnostic ef-
forts, the etiology of 1S remains undetermined in around 30-40% of
patients, This has an unfavorable impact on their prognosis in terms
of a high recurrence rate (14-30%), increased disability, and
impaired survival [27.28]. However, the only prospective study
comparing stroke patients with and without thrombophilia does
not indicate that carriage of the polymorphism could account for an
increased recurrence rate of stroke [29]. In contrast, some studies
have indicated that rs6025 might be a protective factor against 15 in
the elderly; however, this does not seem biclogically plausible [30].
Instead, carriage of rs6025 might protect from hemorrhagic trans-
formation of ischemic brain tissue [31]. In our study, patients who
deceased during hospitalization for the index event or during the
period between their discharge and examination were not tested
for thrombophilic polymorphisms, therefore their prognostic

significance could not be evaluated. It is also uncertain whether any
secondary preventive measures are needed. Prospective studies
evaluating anticoagulation treatment among carriers of thrombo-
philic genotype with brain infarction are lacking, and recommen-
dations for further management of these patients are based on
consensus of experts. [n spite of lacking evidence, recent guidelines
suggest considering long-term anticoagulation therapy in 15 pa-
tients with hypercoagulable states, particularly in those with
recurrent atherothrombotic events and venous thromboembalism
[32].

The mechanism of 1S in patients with hereditary thrombophilia
remains uncertain. As PFO and deep venous thrombosis were more
common in undetermined strokes, paradoxical embaolism has been
assumed. However, a recent meta-analysis of case—control studies
did not provide evidence for an association between hereditary
thrombophilia and PFO-related stroke |4, A similar conclusion was
drawn in a later study by Favaretto et al. Consistent with our
findings, the prevalence of rs1799963, but not of rs6025, was
significantly higher in patients with acute stroke of unknown cause
compared with controls, and irrespective of PFO [9). The lack of an
assoclation of stroke and rs6025, the strongest predictor of venous
thromboembolism, is also supportive of a causal mechanism other
than paradoxical embolism. Notably, rs6025 and rs1799963 poly-
morphisms may lead to a different manifestation of venous
thromboembolism. Carriers of rs1799963 have an increased risk of
isolated pulmonary embaolism and more severe clinical manifesta-
tions than those with rsG025 [33].

In our study, the association between rs1799963 and

Smoker rsi1799963A + i 9.00 (95%0] 2.81 - 28.77), p < 0.001
Smoker re{799363A - - 1.77 (95% C11.13- 2.78), p=0.01
Mon-smoker rs1789963A + —a— 0.87 (95% C10.13 - 5.66), p=0.88
Mon-smoker rs17999634 - T Reference group
o.m 01 1 10 100
Odds ratio (log scale)

Fig. 1. Multivariate adjusted odds ratio of stroke of undetermingd sublype according 1o Soking status and rs179%963,
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undetermined stoke was strongly modified by tobacco smoking.
Enhanced thrombosis appears to be a leading factor in the patho-
genesis of acute cardiovascular events among smokers. The risk of
stroke attributable to smoking declines after smoking cessation;
however, it takes several years of abstinence to reduce the risk o
the level of lifetime nonsmokers [14,95]. Thrombosis is a complex
process which involves platelets, endothelial cells, sub-endothelial
vascular tissues, coagulation cascade, and the fibrinolytic system.
Smoking-enhanced thrombogenesis is the result of a variety of
abnormalities such as accelerated turnover and activation of
platelets, increased expression of tissue factor, increased circulating
levels of fibrinogen, impaired thrombolysis, and endothelial injury
[36]. It has been estimated that rs1799963 is associated with a
mean 30% increase in plasma prothrombin level | 24]. Although the
case—control design of our study precludes inferences about cau-
sality, we assume that increased prothrombin level given by genetic
predisposition may in combination with complex changes induced
by smoking lead to an increased tendency for blood clotting and
subsequently to IS,

Our findings are in line with previous studies documenting the
gene—environment interaction between thrombophilic poly-
maorphisms and established cardiovascular risk factors [1738)
However, an interaction between rs1799963 and smoking in as-
sociation with specific subtypes of 15 has not been tested before,
Pezzini et al. observed a gene-dose and a synergistic effect between
thrombophilic polymorphisms and smoking in association with 15
amoeng adults younger than 45 years [19]. Our results extend the
findings by Kosendaal et al., who reported a synergistic effect be-
tween cigarette smoking and Prothrombin G20210A (rs17949963)
on the risk of myocardial infarction in young women [39). In
contrast, a similar study by Lalouschek et al. in adults younger than
G0 years reported a highly increased risk of cerebral ischemia in
women who carried Factor V Leiden (rs6025), and smoked. The
prevalence of Prothrombin G20210A (rs1799963 ) was significantly
higher in male patients compared with controls; however, no
interaction with smoking was observed |40]. Although female sex
hormones and use of oral contraception might affect the relation-
ship berween thrombophilic polymorphisms and ischemic cardio-
vascular events, no interaction with gender was found in our study
(results not shown), While the lack of stroke subtyping might
explain the discrepancy between these results, the underlying
mechanism remains unresolved. 1t might be possible that the
interaction with smoking modulates the assoclation of both poly-
morphisms with cardiovascular diseases, though the effect might
be population-specific. Furthermore, interaction with other car-
diovascular risk factors, such as lipoprotein{a), which is known to
reduce fibrinolysis, cannot be excluded [41].

It has been advocated that screening for inherited thrombo-
philia in IS patients is not justifiable [4]. However, this assumption
is based on only a few negative case—controls studies [8- 13 The
failure to detect an association could be explained by the lack of
stroke subtyping, analyzing only particular subtypes, not including
a population-based control group, and neglecting gene-environ-
ment interactions.

Some potential limitations of our analysis should be noted.
Controls were significantly vounger compared with cases (Table 1)
Although all reported analyses are age-adjusted, a potential bias
cannot be completely excluded. The reason for this discrepancy is
that the controls (aged 50-75 years) were selected from a repre-
sentative population random sample, whereas the cases [aged
1880 years) are consecutive survivors of their first documented 15.
still, after excluding survivors older than 75 years, the findings
remained unchanged, while the number of survivors decreased
from 423 to 330 and the assumption of older controls was not
accomplished [data not shown)., Given these details, we assume
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that further exclusion of “older” stroke survivors would not sub-
stantially change the reported findings, while the power of the
study would be considerably decreased. Furthermore, controls did
not undertake exactly the same phenotyping protocol as cases,
which may have led to underestimation of the presence of the
disease in the control group. However, this should not underesti-
mate the prevalence of genotypes in our control group, and thus
false positive associations should be ruled out. A consistent evalu-
ation of the venous system and transesophageal imaging of the left
atrium were not performed in each patient. This could shed more
light on the pathophysiology of stroke in the presence of hereditary
thrombophilia. Although prothrombin levels were not assessed In
this analysis, previous studies have convincingly documented that
carriers of rs1799963 present with higher plasma prothrombin
levels compared with non-carriers [24.42]. Another possible limi-
tation is that the groups of patients by stroke subtypes were not
equally represented and some subgroups were relatively small.
Therefore, false negative resulis due to the error of small numbers
cannot be ruled out. In total, only one stroke survivor with large
artery atherosclerosis and lacunar stroke each carried a copy of the
rs1799963A allele, which precludes interaction analysis in these
subgroups. Conversely, except for undetermined stroke, the prev-
alence of the rs17999G63A allele did not differ across the subgroups
and was similar to that previeusly reported in the Central Bohe-
mian Reglon |20], Because of the large confidence intervals, the
results of the interaction analysis require confirmation with a larger
number of smoking subjects.

5. Conclusion

Even though rs1799963 plausibly accounts for only a negligible
proportion of cerebral ischemic events, our results suggest that its
role might be restricted to a specific subgroup of patients. In the
present study of hospital-based consecutive survivors of the first 1S
and population-based controls, rs1799963 was exclusively associ-
ated with [$ of undetermined subtype. Furthermore, there was
strong evidence for synergistic interaction between rs1799963 and
tobacco smoking, These findings extend our knowledge on the
gene-environment interaction in 15 and may help to identify
subgroup of patients who may potentially benefit from the
screening. However, the clinical impact of second-line screening for
r$1799963 as well as optimal secondary prevention strategies need
to be further evaluated in prospective studies. Still, we are
convinced that carriers of rs1799963 who smoke should be
informed about their increased risk of 15,
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Background: Vitamin K is the essential co-factor for activation of matrix Gla-protein [MGP), the natural
inhibitor of tissue calcification. Biologically inactive, desphospho-uncarboxylated MGP {dp-ucMGP) is a
marker of vascular vitamin K status and is described to predict mortality in patients with heart failure
and aortic stenosis. We hypothesized that increased dp-ucMGP might be associated with mortality risk in
clinically stable patients with chronic vascular disease.
Materials and methods: We examined 799 patients (mean age 65.1 4 9.3 years) who suffered from
myocardial infarction, coronary revascularization or first ischemic stroke (pooled Czech samples of
EURDASPIRE 11l and EUROASPIRE-stroke surveys), and followed them in a prospective cohort study. To
astimate the S-year all-cause and cardiovascular mortality we ascertained vital status and declared cause
of death. Circulating dp-ucMGP and desphospho—carboxylated MGP (dp-cMGP) were measured by ELISA
methods (1DS and Vitak).
Results: During a median follow-up of 2050 days (5.6 years) 159 patients died. In the fully adjusted
multivariate Cox proportional hazard model, the patients in the highest guartile of dp-ucMGP
(=077 pmaol/L) had higher risk of all-cause and cardiovascular 5-year mortality [HRR 189 [95% CI, 1.32
—2.72) and 1.88 [95% CI, 1.22-2.90)], respectively. Corresponding HRR for dp-cMGP were 1.76 (95% CI,
118-2.61) and 1.79 (95% CI, 112-2.57).
Conclusions: In patients with overt vascular disease, circulating dp-ucMGP and dp-cMGP were inde-
pendently associated with the risk of all-cause and cardiovascular mortality. Since published results are
conflicting regarding the dp-cMGFE, we propose only circulating dp-ucMGF as a potential biomarker for
assessment of additive cardiovascular risk.

© 2014 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

cardiovascular diseases. In recent vears, close attention was paid to
vascular caleification [2-4]. By studying the process of vascular

Despite the therapeutic control of major conventional risk fac-
tors in secondary prevention of vascular complications | 1], several
other processes may also contribute to the complex pathogenesis of

* Corresponding author. University Hospital, 2nd Dept. of Internal Medicine, 13 E.
Benese 30, 320 00 Plzen, Crech Republic. Tel: 420 377402797, fax: 420
377402929,

E-muil address: mayerc@inplzencs (0. Mayer).

! These authors are joint first authors,

neep:) s deiorg/ 10016/ atherasclerosis. 201404 027
0021-0150)& 2014 Elsevier Ireland Lid. All rights reserved,

calcification, we might find promising parameters for early detec-
tion of subclinical atherosclerosis and more accurate estimations of
residual risk in patients with overt or preclinical cardiovascular
disease (CVD).

One approach uses divect measurement of coronary artery
calcification (CAC) [2). For this purpose, electron-beam or multi-
detector computed tomography (EB-CT or MD-CT) is used and the
scoring system for this purpose was developed [designated as CAC
or Agatston score) [2]. A meta-analysis of four studies by Pletcher
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et al. |2] found a linear relationship between CAC and the risk of
future vascular event; the relative risk ratio for subjects with in-
termediate degree of CAC (defined as CAC score 1-100) was 2.1,
while in severely affected subjects (CAC score =400] the relative
risk ralsed up to 10 [2). Another meta-analysis summarizing six
prospective trials on 27,622 asymptomatic subjects stated that the
relative risk of death or myocardial infarction for subjects with any
detectable CAC was 4.3 times higher when compared to subjects
with CAC score of 0 |2). Despite convincing evidence for CAC
scoring in cardiovascular risk assessment, its practical application is
limited. The EB-CT or MD-CT techniques are expensive and their
cost-effectiveness, especially in low-risk populations, is question-
able |2].

A different approach for estimating vascular calcification is the
measurement of vascular calcification blomarkers [5,6], Matrix Gla-
protein (MGF) secreted primarily by chondrocytes and vascular
smooth muscle cells in the arterial media [78] is a potent natural
inhibitor of vascular calcification. MGP-deficient transgenic mice
exhibit massive arterial calcification and die prematurely from
vascular events [9]. Vitamin K plays a crucial role in synthesis of
mature MGF [4). Two forms of vitamin K are found in our diet:
vitamin K, (phylloquinone, found in leafy green vegetables) and
vitamin K, (menaquinones, found in cheese, meat, eggs, etc.)
Vitamin K serves as co-factor for the enzyme y-glutamate carbox-
ylase that converts glutamate residues into y-carboxyglutamate
[Gla). These Gla-residues serve as calclum-binding groups, which
are essential for the activity of all Gla-containing proteins including
MGP. Besides carboxylation, MGP also undergoes posttranslational
serine phosphorylation during maturation. Whereas carboxylation
is essential for its calcification inhibitory activity, its cellular
secretion is enhanced by phosphorylation [10,11]. Remarkably in
the healthy population both carboxylation and phosphorylation are
incomplete, so that different MGP isoforms are found in the cir-
culation, The absence of calcium-binding groups in desphospho-
uncarboxylated MGP causes the inability to interact with intra-
vascular calcium deposits, which is why this isoform is readily set
free in the circulation independent of the calcification degree of the
tissue in which it was formed [10].

The present paper focuses on two isoforms of MGE:
desphospho-uncarboxylated MGP (dp-ucMGP) and desphospho-
carboxylated MGP [dp-cMGP). High circulating dp-ucMGF repre-
sents the fully inactive form. It reflects low dietary intake of vitamin
K resulting in less efficient inhibition of vascular calcification [12].
Indeed the circulating dp-ucMGP was positively associated with
CAC quantified by Agatston score and inversely related to vitamin K
status [1003]. Plasma dp-ucMGP was also reported to be inde-
pendently associated with mortality in patients with symptomatic
aortic stenosis |14] and heart failure [15], as well as in dialysis
patients [16],

To our knowledge, no previous study investigated whether non-
phosphorylated species of MGP (Le. dp-ucMGP and dp-cMGP)
correlate with CV mortality in patients with manifest vascular
disease. We addressed this question in clinically stable patients
with coronary heart disease or after stroke.

2. Methods
2.1, Study population

The study population consists of Czech patients examined in the
framework of two well-defined surveys in patients with coronary
heart disease (CHD, EUROASPIRE 111} [17] or in patients after first
ischemic stroke (EUROASFIRE Ill-stroke survey) [ 18] in 20062007,
the selection and standard protocol of examination were in detalls
described elsewhere | 18], Both surveys were conducted in the two
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centers in the Czech Republic: the University Hospital Pilsen and
the Cardio-Centre of Institute of Clinical and Experimental Medi-
cine in Prague. The study was carried out according to the guide-
lines for Good Clinical Practice. Local Ethical Committees approved
of the study protocols, All of the participants gave written informed
consent. The data were stored and evaluated under the provisions
of the Czech data protection act.

CHD patients [17] aged =80 years hospitalized for any of
following discharge diagnosis were retrospectively identified from
hospital records: first coronary bypass graft (CABG), first percuta-
neous trans-luminal coronary angloplasty (PTCA) and acute
myocardial infarction or ischemia. Recruitment of patients started
with the most recent hospital record and proceeded backwards
until the required sample of 600 subjects was achieved. The
interview of patients was performed 6-36 months after the [ndex
event [coronary event or revascularization).

The stroke patients were selected in the same manner [15], A
total of 507 consecutive patients aged <80 years hospitalized for
first ischemic stroke were selected and the responders were
interviewed.

2.2, Clinical examinations and blochemical measurements

Information on personal and demographic characteristics,
personal and family history of coronary heart disease, life-style
and pharmacotherapy were obtained at the interview. The
following clinical examinations were performed: height and
weight were measured in light indoor clothes without shoes
using SECA 220 scales and measuring sticks. Waist circumfer-
ence was measured using a steel tape measure. Blood pressure
[BP) was measured twice in the sitting position on the right arm
using a standard mercury sphygmomanometer. Breath carbon
monoxide was measured by a SMOKERLYSER device (model EC
50, Bedfont Scientific, U.K) to verify the reported smoking habit.
Venous blood samples were drawn after at least 12 h of over-
night fasting.

All laboratory examinations were performed in series from ali-
quots stored at —80° and included: estimation of serum total
[TCHOL) and HDL (HDL) cholesterol, using an ARCHITECT c800
analyzer (Abbott Laboratories, Germany) and DOT Diagnostics
commercial kits (Czech Republic); the same analyzer was used for
measuring serum triglycerides (TG) and glucose (GLU), whereas
brainnatriuretic peptide (BNF) was measured in EDTA plasma using
the Abbott commercial kits.

Both, dp-ucMGP and dp-cMGP were quantified in citrate plasma
samples by pre-commercial sandwich {dual-antibody) ELISA kits at
Vitak [Maastricht University, The Netherlands).Dp-ucMGP was
assessed using the inaktiv MGP iSYS kit (IDS, Boldon, UK), which is
a dual-antibody test based on the sandwich ELISA developed by
Vitak, Maastricht University, The Netherlands. Circulating dp-cMGP
levels were measured by a sandwich ELISA in which the first anti-
body was directed against the non-phosphorylated sequence 3-15
and the second antibody against the carboxylated sequence 35-53
in human MGPE.

2.3, Data management

We ascertained the vital status of patients through May 31, 2012
using National mortality registry of Czech Institute for Medical
Information and Statistics. We used death certificates to specify the
cause of death. From the 834 CHD patients or stroke patients who
underwent the initlal interview, we excluded 35 subjects because
of incomplete follow-up data or impossible MGP estimation from
technical reasons (insufficient plasma volumes, high lipemic
plasma etc.).



164 0. Mayer fr. et al. / Acherosclerosis 235 [2014) 162- 165

For statistical analyses, we used STATISTICA 8 and STATA/SE 8
software. Standard statistical methods were used, ie. Mann
Whitney U, y* test, multiple step-wise linear regression and Cox
proportional hazard regression. Conventional risk factors were
dichotomized by usual cut-off points (see relevant section of ta-
bles), both MGF isoforms by their quartiles as follows: <521, 521
692, 693-976 and =977 pmol/L for dp-ucMGP, and <1918, 1918
2349, 23503006 and =3007 pmol/L for dp-cMGP {lower limits of
4th quartiles were used as cut-off points).

3. Results

The baseline characteristics of 482 CHD patients and 317 stroke
patients are given in Table 1. The stroke patients were significantly
older and had higher heart rate, TCHOL, LDL and HDL cholesteral,
dp-ucMGP and dp-cMGP concentrations than CHD patients,
while BNP concentration and waist circumference were lower
Stroke patients were more frequently female and treated with
angiotensin-converting enzyme inhibitors or angiotensin 1l recep-
tor blockers (ACEI|ARBs) than CHD patients, whereas frequency of
manifest heart failure and treatment with betablockers and stating
had the opposite direction. The median (interquartile range) of
plasma dp-ucMGP and dp-cMGP was 859 (521-977) pmoljL and
2566 (1915-3010) pmol(L, respectively. During median follow-up
of 2050 days (5.6 years), 159 patients deceased, and 107 of these
fatal events were considered cardiovascular. The corresponding 5-
year all-cause and cardiovascular mortality were 17.9% and 12 4%,

Table 1
Baseline characteristics of study sample [mean (standard deviation ) or propartion).
Poaled data  CHD patients Stroke B
patients
N 799 432 317 -
Age [years) 65.0(B31] G26(853) GA0(E3) <0000
Male gender (%] TL1 786 59.6 =001
Current smaking (%) 189 205 16.0 o4
Clinically manifest heart 270 369 120 <0001
Tailure (2]

Bady mass index (kglm®) 207 (4TE] 294 (462) 291(50) 012
Waist cireumlerence fem)] 1014 (12.3] 1023 (117) 1002[13.1)  0.008
Syatalic blood pressure 1363 (17.8) 1357 (168) 137.2(19.0) 026

{mm Hg)
Diastalic blood pressure B0 (10.1]  S06(983) BOO[I05) 048
{mm Hg)
Heart rate {beaws)minute) 67.9 (118 656(104) 71.1({I128) <0.0001
Total chalesterol mmel/L) 482 (127)  462(137) 512{113) <0.0001
HDL-cholesterol (mmoliL) 123 (D3] 1.12(029) 139{033) <0.0001
LOL-¢holesteral {mnol{L] 284 (D7) 272 (093] 303(0.99) <0.0001
Teiglyeerides (mmolfL]  L70(163] 180(200) 156(076) 0.2
Fagting glycemia EES(155) 680(251) BJR[2E1) 031
{emmal (L)
BNP (ng/L) 1208 (1920} 1533 (221.9) 70.5 [120.6) 00001

dp-ueMGP {prol (L) 858.8 (611,3) 8033 [560.4) 9436 [673.6) <0.0001

dp-cMGP [pral /L) 1568 (941) 2431 (398) 2779 [965.7) <0.0001
Tafw betablockers (%) 7LD 348 433 L0001
Tafw ACEL of ARBs (%) Blo 715 100 L0001
Tafw srating (%) BB 16 0.3 <0001
Tafw antidiaberics (%) 19 214 27 063
Tafw warlarin (%) 106 57 176 =000
All-cause S-year 179 127 259 =000
martality (%)
Cardiovascular S-year 124 89 177 <0001
mertality [X)

CHD, coronary heart disease; HOL, high density lipoprotein; LDL, low density lipa-
protein; ACEi, angiotensin-converting enzyme inhibitors; ARBs, angiotensin Il re-
cepror blockers; BNP, brain natriureric peptide; Te/w. treatment with ... p value lor
difference between CHD patients vs. stroke patients.

* Patients with NYHA ILor higher, known systolic dysfunction |EF-40%), history of
hospitalization for heart failare of chronic treatment with loop diuretics,

Table 2
Multivariate sssociation berween MGPY and conventional rigk factors and wiarlarin
treatment (multiple lingar step-wise regression).

Dependent variable:  dg-uchGP dp-eMGP

feoaff(SE)  pualue  Acoell [SE)  pvalue
Age 0850 (D.031)  DO0GE  0.100 (0041) 0015
Male gender 0094 (D031) D006 0068 (0040) 0089
Suroke as inclusion — - 0198 (0.043] 00001
diagnosis’

Current smoking
Clinically manifest
heart failure
Body mass index - -

0100 {0037y  0Oo0DS - -
0054 (0.039)  DOBE 0,168 (0041 <0.0001

0.085 (0063) 018

Waist circumlerence 0 {no3y 00003 0157 [0062) 0012
Mean arterial pressure 0052 (0038)  DUOBE 0.068 (0.039] 0081
Heart rate 0.05E (D031}  DOSE - -

EMP O.IBG (0042} <0O0OT 0126 (0.042) 00018
Taiw warlarin 0.542 (0031 00001 0074 (0.039) 0063

Following variables were in addition initially included into the [l model: HDL and
LOL cholesterol, triglycerides, glycemia, reatment with antidiabetics, stating and
ACE] or ARBs.

“ Srroke ws, coronary heart disease,

respectively, with higher mortality rates in stroke patients
(Table 1).

In step-wise multiple regression analysis, we identified the
following covariates as significant positive determinants of dp-
ucMGP concentrations: age, clinically manifest heart failure or
stroke as inclusion diagnosis, waist circumference, BNP, and
wartfarin treatment, while negative associations were found with
male gender and current smoking (Table 21 Similarly, dp-cMGP
positively associated with age, stroke as inclusion diagnosis, heart
failure, waist circumference, and BNP,

Fig. 1 shows the Kaplan—Meier survival curves. Increased levels
[4th quartiles) of both dp-ucMGP and dp-cMGP were associated
with significantly poorer survival.

We further analyzed the all-cause or cardiovascular mortality
predictors using a multivariable adjusted Cox model (Table 3).
Model A included dp-ucMGP and model B included dp-cMGP,
respectively. After adjustment for covariates, patients in the high-
est quartile of both dp-ueMGP and dp-cMGP (Le. 977 and
3007 pmol/L, respectively), had an almost two-fold higher risk of 5-
year all-cause or cardiovascular mortality. However, [ncluding both
factors into the same model, only dp-uchGP kept its statistically
significant predictive power (HRR 1.90. 95% confidence interval
1.30-2.77; p = 0.001) — data not shown in table section. lncluding
both MGF isoforms into the same model did not increase the
standard ervor of means of the regression coefficients, so we can
exclude the co-linearity effect.

Ta explore the influence of warfarin treatment — which prevents
the activation of MGP on mortality prediction, we performed two
sensitivity analyses, First, we excluded all subjects treated with
warfarin, The HRRs for dp-ucMGP and dp-cMGP were 1.89 and 1.72,
respectively. Second, we added warfarin into the mortality model
[Table 3), The use of warfarin did not produce any further additive
mortality risk (HRR 1.01) and also hazard ratios for other factors
remained virtually the same. Thus, the sensitivity analyses were
confirmatory to the main results. Therefore, we did not add this
factor into the final model. For similar reasons, we also omitted the
creatinine clearance. Only 2.3% of the subjects in our series showed
a creatinine clearance (by Cockeroft-Gault formula) lower than
0.6 mLfs and of them, only one subject having a value lower than
0.3 mLfs. Patients with a low creatinine clearance showed sub-
stantially higher dp-ucMGP than those with normal renal functions
(1602 vs. 852 pmol|L, respectively.). However, the predictive power
of dp-ucMGP on mortality remained even if creatinine clearance
was added into the model as confounder.
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Fig. 1. Kaplan-Meier survival curves for all-cause mortality by dp-ucMGP and dp-cMGP subgroups (p value by Mantel—Cox test)

We further analyzed the adjusted mortality risk prediction of
dp-ucMGP and dp-cMGP, when different cut-off points (based on
MGP quartiles) were used. The first quartile was considered as the
reference. We observed a trend for higher risk of 5-year toral
mortality in patients with dp-ucMGP concentrations higher than
=521 or =693 pmoliL (ie. lower limits of 2nd or 3rd quartiles).
However, only in patients with the highest dp-ucMGPF concentra-
tion (=977 pmol/L) the result was significant (HR 2.01,95% CLL 115
3.52; p = 0.014). The results for dp-cMGP were not statistically
significant in the similar arrangement.

We also calculated the mortality risk prediction using 800 pmol/
L as cut-off point (according to the manufacturer, an arbitrary upper
limit of normal range of dp-ucMGF), but the corresponding HRR
was nearly similar again [1.89 (95%C1 1.23-2.90]) p = 0.004] - data
not stowi in table section.

Fig. 2 gives the age-adjusted 5-year all-cause mortality HRs for
increased dp-ucMGP {panel A) and dp-cMGP (panel B) concentra-
tions separately by pre-specified subgroups of its potential con-
founders {with respect to Table 2 results) or potent mortality
predictors. In spite of the fact that elevated dp-ucMGP kept its
predictive power in all subgroups, potential Interactions were

Table 3

observed with age, current smoking and inclusion diagnosis (Le.
CHD ws. stroke). With regard to dp-cMGP we did not observe any
potential interactions,

4. Discussion

The key finding of our study was that elevated dp-ucMGP con-
centrations were associated with higher cardiovascular and total
mortality in stable patients with manifest vascular disease. Indeed,
patients in the highest quartile of dp-ucMGP (=977 pmol/L) had
approximately 90% increase of 5-year all-cause or cardiovascular
mortality risk (compared te those with lower concentrations)
independently on conventional risk profile. Median concentration
of dp-ucMGP in our sample of patients with manifest vascular
disease was 2-3 times higher than in similarly aged subjects from
the general population without prevalent cardiovascular disease
(859 vs, 335 pmol/L) [5]. With respect to our findings and other
reports we conclude that dp-ucMGP can be considered as a risk
marker for cardiovascular disease.

To our knowledge, our study is the first one to examine the
assoclation between dp-ucMGP and mortality risk in patients with

Seyear okl and cardiovascular mortality predictors in pooled sample of CHD and siroke patients (Cox propartional hazard model )

Independent varialiles All-cause death HR [95% CI) prvalue Cardiovascular p valug
death HR [B5% C1}
Madel A:
Age 104 [1.02-1.07) ~0.0001 1.05 [1.03-1.08) 00001
Male gender 1.30 (D.50-1.50) 033 133 [0.85-2.09) 021
Strake s inclusion diagnosis’ 280(1.83-429) ~0.0001 266[1.60-4.42) 00001
Cutrent smaking 1.21 (0.74-187) 0.08 112 [061-2.07) 0.72
Bady mass index = 30 kylm® 0.70 (0.49-0.99) 0.048 051 [0.33-0.30) 0.003
High blaad pressure 0,69 (0.49-0.98) 0.015 064 [0.42-0.98) 0.037
LDL > 2.5 mimol/L 081 (0.57-1.15) 0.4 081 [0.53-123) 032
Fasting glycemia =7 mmel/L 1.56 (1.09-222) 0.014 172 (1.13-262) 0.005
Treatment with statins 083 (0.63-138) 038 096 [0.60-153) 0.83
Brain natriuretic peptide = 130 nglL 164 (2.37-5.60) ~0.0001 1.75 [1.09-2.80) 0.0z
Clinically manifest heart failure 1.2 [1.23-269) 0.003 191 (250-6.11) 00001
dg-ueMGF > 977 pmol/L’ 1.89 (1.32-272) 0.001 1.88 [122-2.90) 0.004
Madel B:
Age 1.04 (1.02-107) ~0.0001 1.05 [1.03-1.08) £0.0001
Male gender 1.27 (D.83-185) 021 131 [083-2.05) 0.24
Strake s inclusion diagnosis’ 299(195-459) ~0.0001 279 [1.67-4.66) £0.0001
Current smaking 1.06 (0.66-172) D8I 097 [(0.53-1.78) 092
Body mass index > 30 kgjm® 0.74 (0.52-1.05) 0.08 054 [0.34-0.84) 0.007
High blagd pressure 071 (D51-1.01) 0.052 066 [0.44-1.01) 0,035
LDL > 2.5 mmol/L 086 (0.60-123) 041 087 [0.57-133) 051
Fasting glycemia =7 mimsl/L 1,55 (1.09-221) 0.015 173 (1.13-263) 0011
Treatrent with stating 0.93 (D.63-136) 069 0.95 (0.60-152) 0.84
Beain nateiuretic peptide = 130 nglL 170 (1.55-536) ~0.0001 438 [276-664) 00001
Clinically manifest heart failure 1.80(124-27E) 0,002 1.73 [1.07-280) 0.026
dg-eMGP = 3007 prolfL: 176 (1.18-261) 0.024 179 (1.12-257) 0.016

* L. dth quartile.
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Fig. 2. Age-adjusted 5-year all-cause mortality hazard ratios for increased dp-ucMGP {panel A) and dp-cMGP { panel B levels by subgroups of potential confounders. "BNF » 150 ng/
Landor patients with NYHA 11 or higher, known systolic dysfunction or history of hospitalization for heart failure; *“waist ciccumference =102 cm in males or =88 co in lemales.

manifest coronary heart disease or stroke, Our results are in line
with the previous reports [5.19] in the general population |5] and in
patients with chronic kidney disease (CKD) [19]. First, van den
Heuvel et al. [5] reported that the highest tertile of dp-ucMGP
(=400) was associated with a 2.7 times higher risk of cardiovas-
cular event (fatal or non-fatal) in subjects from a general population
subjects, who were free of CVD at baseling (thus subjects with
gradually lower risk than our patients). The second study was
performed in CKD patients [19]. This condition in its advanced
stages s known to be complicated by soft-tissue calcification. In
CKD subjects, dp-ucMGP was independently correlated with de-
gree of aortic calcification (quantified by CT). Moreover, it also re-
flected the kidney disease progression {i.e. was inversely associated
with glomerular filtration rate). Elevated dp-ucMGP (above me-
dian, Le.>921) predicted all-cause mortality independently on age
and disease stage but not from calcification score | 19]. However, the
association was lost after correction for confounders in Cox
regression analysis.

A second important finding of our study is that dp-ucMGP might
be a stronger predictor of mortality in patients with lower cardio-
vascular risk estimated by classical risk factors than in high risk
patients, Indeed, more robust predictive power (3 times higher) of
elevated dp-ucMGF was observed in patients with CHD compared
to patients with stroke (Fig. 2). A similar pattern was observed by
comparison between non-smokers and smokers, younger and older
patients, euglycaemic and hypoglycemic patients. The only excep-
tion in this pattern was presence of heart failure. Elevated dp-
ucMGP was associated with higher mortality risk in patients with
overt (by medical history) or asymptomatic (using elevated BNP as
a measure) heart failure. It is conceivable that the dp-ucMGP (or
rather vascular caleification} might play a potential role in heart
failure patients as additive risk factor. Ueland et al. [14] reported
that patients with symptomatic aortic stenosis, who had an
elevated dp-ucMGP (=950 pM) had higher mortality than those
with lower concentrations of dp-ucMGP.

In our study, we also observed a positive association between a
carboxylated isoform of MGP (ie. dp-cMGP) and mortality risk.
However, its predictive power disappeared when dp-uchMGP was
added into the same model. To exert its anti-calcification activity,
MGP should be carboxylated and therefore one would expect, that
dp-cMGP would be inversely associated with vascular calcification
and with mortality outcomes, while the opposite was found in our
study. Avallable studies reported equivocal results. Dalmeijer et al.
[13] reported positive association between circulating dp-cMGP
and CAC (Agatston) score. Similarly, Ueland er al. [14] demon-
strated that patients with caleific aortic valve stenosis showed

higher circulating levels of dp-cMGP than healthy controls. Con-
trary to these [13,14] and our findings, Schlieper et al. [ 16] in study
of 188 hemodialysis patients reported that low circulating dp-
cMGP was associated with more than two-times higher mortality
risk. These contradictory results may be explained by the fact that
carboxylation not only precedes but also stimulates MGP phos-
phorylation. Since our tests only recognize desphospho-MGP iso-
forms, the phosphorylated fractions are not detected. As long as the
factors regulating MGP phosphorylation remain unknown, dp-
cMGP will remain an unpredictable marker in the diagnosis of
cardiovascular disease. In view of this evidence we would presently
not advocate the use of dp-cMGF as a biomarker of additive car-
diovascular risk. Further research is necessary to elucidate the
biological mechanisms of dp-cMGP in the pathophysiology of
vascularjtissue calcification.

From a clinical point-of-view it is crucial. whether vascular
calcification/CVD risk estimated by dp-ucMGF repreésents an irre-
versible process and end-stage “vascular disaster™ or whether
increased dp-ucMGP might be targeted by specific treatment. In
several epidemiologic studles [20-22] it was shown, that vitamin
K, intake [assessed by dietary questionnaires) was inversely asso-
ciated with coronary calcification and Incident cardiovascular
morbidity. [n a cross-sectional study among 564 post-menopausal
women, subjects in highest quartile of vitamin K, intake had
lower risk of coronary calcification [20]. In a prospective cohort
study of 16,057 women, each Incremental 10 pg Ky dietary intake
was associated with 9% reduction of CHD incidence |21 ). Authors of
another population-based cohort study [22] in 4807 subjects re-
ported, that the highest tertile of vitamin K, dietary intake was
associated with significantly lower risk of cardiovascular mortality
and less severe aortic calcification (by 57% and 57%, resp.). None-
theless, rather limited data are available from interventional
studies. Six-week vitamin Kz supplementation was followed by 17
46% decrease (by dose-dependent manner) of dp-ucMGP in he-
modialysis patients [23] and supporting results were reported also
in apparently healthy volunteers [24]. Recently, the data of a 3-year
vitamin K; intervention study has become available, showing that
vitamin K supplementation is effective on decreasing arterial
stiffening (Braam et al, unpublished results). Nonetheless, at this
time there are no data showing that vitamin K supplementation
may affect cardiovascular mortality. Moreover, ongoing trials are
realized almost exclusively in the setting of advanced chronic kid-
ney disease.

We might only speculate whether dp-ucMGP can serve as the
biomarker of caleification and potentially replace the EB-CT/MB-CT
technigques. It is obvious, that using the biomarker is far less
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expensive and technically demanding {we are comparing simple
laboratory estimation against rather expensive high-tech device)
and thus, despite probably lower sensitivity, it could turn out to be
more cost-effective. Currently, the clinical utility value of EB-CT or
MD-CT Is limited to a non-invasive scanning in asymptomatic
subjects with intermediate cardiovascular risk, in whom the posi-
tive finding should lead to their re-classification into high-risk
category and subsequent management [2]. The Momarker may
potentially play the same role in the improvement of risk predic-
tion, however, due to its assumed higher cost-effectiveness in much
larger scale and perhaps also in subjects in low cardiovascular risk.
Further studies comparing both methods are needed to definitively
answer this question.

Our study has several limitations. First, the information about
cause of death is based on ICD-10 codes declared in death certifi-
cates, Because several patients died at home, we were not able
ascertain every death cause, Therefore, the cardiovascular mortality
rate (but not the all-cause mortality) may be biased (over rated?).
Furthermore, we did not have information on non-fatal vascular
events. Second, we have also no data available on vitamin D status,
which is an important factor of calcium homeostasis and recog-
nized cardiovascular risk factor [25]. 1t is generally assumed, that
pathophysiological consequences of low D vitamin status also in-
volves vascular calcification [26). Moreover, several possible syn-
ergies between vitamin K and vitamin D metabolism were
described regarding bone and tissue calcification. Mamely, the
promoter region for the MGP gene contains a 1,25-0H-D3
responsive element, regulating its transeription [27]. However, in
the paper of van den Heuvel art al [5]. mortality risk was indepen-
dent of 25-0H-D vitamin concentrations and therefore we may
presume the same in our setting. Third, no data on nutritional
intake of vitamin K were available. Vitamins K; and Kz can be
directly measured in the plasma, but their levels do not correlate
with vitamin K-dependent functions. Osteocalcin ratio (OCR. a ratio
between uncarboxyled and carboxyled osteocalcin) is frequently
used as functional surrogate of vitamin K status. Dalmeljer et al.
[13] found a strong correlation between OCR and dp-ucMCP
circulating levels (indicating inverse relation between dp-ucMGP
and vitamin K functional status) but not with nutritional intake
of K vitamin (assessed by food questionnaire). Therefore, high dp-
ucMGP value probably serves as better indicator of poor vitamin
K status than data based on dietary-intake questionnaires. In our
study, warfarin treated patients had significantly higher dp-ucMGP
concentration than those not using warfarin {median concentration
1902 vs. 731 pmol{L). This finding reflects the suppressed vitamin K
functional status in warfarin treated patients (a pharmacological
mechanism of this drug).

On the other hand, our study has several strengths. Our well-
defined study population was larger than other cohorts [5.13,14,16]
Moreover, we but not others [14.19] measured both desphospho-
carbo and uncarboxylated MGP species.

5. Conclusions

In agreement with previous studies performed in the general
population and in patients with chronic kidney disease, we
confirmed in our sample of stable patients with overt cardiovas-
cular disease that elevated dp-ucMGP is associated with a sub-
stantially higher mortality rate. Therefore, we propose that this
factor may serve as a marker for estimation of CVD risk. Further
research is needed to ascertain whether supplementation with
vitamin K; — increasing rate of carboxylation of MGP and thus
decreasing inactive dp-ucMGP levels—leads to the regression of
vascular calcification and subsequently o lower mortality/
morbidity risk.
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