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Abstrakt

Cévni mozkové piihody jsou nezanedbatelnou pti¢inou morbidity a mortality ve vyspélém
svété. Tato prace ve své obecné Casti shrnuje zdkladni poznatky v oblasti cévnich
mozkovych ptihod, popisuje obecny piistup k diagnostice a 1é¢be piredevsim ischemickych
cévnich mozkovych piihod. Déale se prace vénuje problematice akutni i sekundarné
preventivni 1é€by CMP a soucasné¢ ukazuje moznosti hodnoceni nasledného neurologického
deficitu, popisuje vyskyt poruch nalady a hodnoceni kvality Zivota jedinct po CMP.
Cilem praktické ¢asti bylo zhodnoceni perspektivy pacientd pfijatych k hospitalizaci pro
ischemickou CMP. Prakticka ¢ast je rozdélena do dvou casti. Prvni ¢ast je zaméfena na
mortalitu pacienti po ischemické CMP v dlouhém sledovaném obdobi (2003-2019)
v zapadoceském regionu a vliv sekundarni prevence na mortalitni riziko. Ve druhé ¢asti cili
na identifikaci hlavnich klinickych a psychosocialnich faktorti ovliviiyjicich kvalitu zivota
chronickych stabilizovanych pacienti po prvni ischemické CMP a prospektivné hodnoti
vztah zhorSenych ukazateli kvality zivota a mortality, ale 1 vici konvenénim
kardiovaskularnim rizikovym faktortim.

Mortalita pacientl hospitalizovanych ve FN Plzen v obdobi let 2003-2019 pro ischemickou
CMP je oproti celosvétovym trendiim vyznamné vysoka. Z celkového souboru 9076
pacientd (prumérny veék 71,8 let, 51,9 % muzd) cCinila hospitalizacni mortalita (case-
fatality) 9,1%, tficetidenni mortalita 14,2%, jednoro¢ni mortalita 28,4% a pétiletd mortalita
(u c¢asti vzorku 2003-2015) 49,8%. Celkové tedy v priibéhu sledovani zemielo 5583
pacientii. Kdyz jsme porovnali riziko umrti ve 4 delSich obdobich (tj. 2003—07, 2008-11,
2012-15 a2016-19), zadné statisticky vyznamné zmény v nemocni¢ni Umrtnosti,
tficetidenni, jednoro¢ni ¢i pétileté mortalité jsme nenalezli. Jak se dalo ocekavat, kazda
dekada véku pacientil byla spojena s asi dvakrat vy$S§im rizikem tmrti. Déle je ve studii
patrny trend zlepSovani péce o pacienty v akutni fazi, indikace podani intravenozni
trombolytické 1éCby v prabéhu sledovaného obdobi vyrazné stoupla, benefit z této 1écby byl
vSak patrny pouze v prvnim roce poklesem mortality, pti pétiletém sledovéani je efekt
intravendzni trombolytické 1écby neutralni.

Druhé ¢ast piinasi vysledky hodnoceni psychosocidlnich dopadit CMP u 341 (primérny vek
69 let) stabilizovanych pacientii po prvni ischemické CMP v zivoté. Kvalita Zivota byla
hodnocena standardizovanou dotaznikovou metodou SF-36 a skorovacim systémem HADS

(Hospital Anxiety Depression Score), dale byly hodnoceny dalsi rizikové faktory a
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skore SF-36 (< 40) jsme identifikovali anxietu, depresi (HADS skore >11), hladinu BNP
>150 ng/ml, rezidudlni motoricky deficit, Rankinovo skére >4 v dobé¢ dimise z
hospitalizace. Z celkového souboru byla pétiletd mortalita 25,8 %. Prace ukazuje mozny

vyznam nizkého SF 36 skore (< 40) coby nezavislého mortalitniho faktoru.



Abstract

Stroke is a significant cause of morbidity and mortality in the developed world. In the
theoretical part of the thesis, we try to summarize the overall knowledge of stroke, the
definitions and the general approach to the diagnosis and treatment, with a focus on
ischemic stroke. Furthermore, the issue of acute phase treatment and secondary preventive
treatment of ischemic stroke is reviewed and the modalities of the subsequent neurological
deficit evaluation, the occurrence of mood disorders and the assessment of the quality of
life of individuals after stroke are discussed.

Our research aimed to assess the perspective of ischemic stroke patients admitted to the
hospital. The first part is focusing on the mortality of patients with ischemic stroke in the
period 2003-2019 in the Westbohemian region and its relation to secondary prevention. The
second part aims to identify the main clinical and psychosocial factors affecting the quality
of life of chronic stable post-stroke patients after their first in-life episode of stroke. The
relation of poor quality of life indicators, mortality and conventional cardiovascular risk
factors is prospectively assessed.

The mortality of patients after first-in-life ischemic stroke hospitalization the years 2003-
2019 is higher compared to worldwide trends. In the group of 9,076 patients (average age
71,8 years, 51,9% men), hospitalization mortality (case-fatality) was 9.1%, thirty-day
mortality 14.2%, one-year mortality 28.4% and five-year mortality (in part of the sample
2003-2015) 49.8%. In total, 5583 patients died during follow-up. In the comparison of the
mortality risk over 4 longer periods (2003—-07, 2008-11, 2012-15, and 2016-19), no
significant changes were found in in-hospital mortality, 30-day, 1-year, or 5-year mortality.
As expected, each decade of patient age was associated with about twice the risk of death.
Furthermore, the study shows a trend of improvement in the care of patients in the acute
phase, the indication for the administration of intravenous thrombolytic treatment increased
significantly during the monitored period. However, the benefit of this treatment was
evident only in the first year resulting in decreased mortality. In the five-year follow-up the
effect of intravenous thrombolytic treatment on mortality is neutral.

In the second part the psychosocial aspects are evaluated in the group of 341 (mean age 69
years) stabilized patients after the first in-life ischemic stroke episode. Quality of life was
assessed using the standardized SF-36 questionnaire method and the HADS (Hospital
Anxiety Depression Score) scoring system, as well as other risk factors and biochemical

indicators. We identified anxiety, depression (HADS score >11), BNP level >150 ng/ml,



residual motor deficit, Rankin score >4 at the time of discharge from hospitalization as the
most important factors of impaired quality of life set as SF-36 score (< 40). The five-year
overall mortality was 25.8%. Our work shows the possible significance of a low SF 36 score

(£40) as an independent mortality factor.
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Seznam zKkratek

ACM - arteria cerebri media

AHA/ASA - American Heart Association/American Stroke Association
ASA- acetylsalycilova kyselina

AF — fibrilace/flutter sini

ASPECTS - Alberta Stroke Program Early CT Score

BI — Barthel index

CI — konfiden¢ni interval

CMP — cévni mozkova ptihoda

CVS CNS CLS JEP - Cerebrovaskularni sekce Ceské neurologické spoleénosti Ceské
1ékarské spolecnosti JEP

CT — pocitatova tomografie

CTP - perfuzni CT

DOAC — pfim4 antikoagulancia

DWI - difuzi vazené zobrazeni

EKG - elektrokardiogram

ESH — European Society of Hypertension

ESO - European Stroke Organisation

FLAIR - (fluid attenuated inversion recovery) - MR T2 vazené sekvence s potlacenim signélu
likvoru

GLP-1 - glucagon-like peptide-1

HADS - Hospital Anxiety And Depression Scale

HbA1c — glykovany hemoglobin

HDL - high density lipoprotein

HRR - hazard risk ratio

HRQL - health related quality of life - kvalita zivota souvisejici se zdravim
ICD — International Classification of Diseases

iCMP - ischemickd cévni mozkova piihoda

ICHS - ischemicka choroba srde¢ni

INR - International Normalized Ratio

LDL - low density lipoprotein

mRS - modifikovan4 Rankinova Skala

MTE — mechanicka trombektomie



N/A - neni dostupné

NCCT - nekontrastni CT

NIHSS - National Institutes of Health Stroke Scale

NOAC — New Oral AntiCoagulants

NYHA — New York Heart Association

OECD — Organisation for Economic Co-operation and Development
OR - odds ratio

PAI-1 - inhibitor aktivatoru plazminogenu typ 1

PCSKO9 - proprotein convertase subtilisin/kexin 9

PWI - perfuzi vazené zobrazeni

QoL — kvalita zivota (Quality of life)

rCBF - (regional cerebral blood flow) — regiondlni priutok krve mozkem
RR - relativni riziko

rt-PA - recombinant tissue plasminogen activator

SD — smérodatna odchylka

SF36 - Short form 36 (score)

SGLT2 - sodium/glukose cotransporter 2

TG — triacylglycerol

TIA — tranzitorni ischemick4 ataka

TIBI - Thrombolysis in Brain Ischemia (TIBI) classification
TICI - Thrombolysis In Cerebral Infarction scale

TK — krevni tlak

UK-TIA- The United Kingdom transient ischaemic attack
UZIS — Ustav zdravotnickych informaci a statistiky CR
WHO - Svétova Zdravotnickéd Organizace

WUS - wake up stroke (ischemicky iktus s pfiznaky pfi probuzeni)
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1. Teoreticka cast
1.1. Uvod

Cévni mozkové ptihody jsou diillezitym faktorem ovliviiujici morbiditu a mortalitu dospélé
evropské populace. Ackoliv jsou jednotlivd epidemiologickd data limitovana [1], patii
Ceska republika k zemim s nejvy$si odhadovanou incidenci, prevalenci a mortalitou CMP
v Evropé [2]. V CR byl zaveden systém iktovych center a komplexnich cerebrovaskularnich
center (akreditace 2010), protokol pfednemocnicni triaze pacienti s CMP a systém
sledovani indikatorti kvality péée [3]. V Ceské republice v roce 2017 v disledku CMP
zemielo celkem 8504 osob. Je vSak ztetelny klesajici trend mortality, pro srovnani v roce
2010 bylo 11567 ptipadi umrti na CMP [4].

Velky socioekonomicky problém vSak tvoii invalidizace, ztrata sobéstacnosti [5] a tim
souvisejici zhorSeni kvality Zivota pacientd po prodélané CMP. Disledky CMP ve smyslu
motorického, senzorického a senzitivniho deficitu ¢i omezeni ve vyjadfovacich
schopnostech vedou k omezeni nemocného jak v oblasti provadéni béznych dennich aktivit,
tak v oblasti socialni. VySe uvedené faktory vice limituji néasledny Zivot pacienta, nezli
ostatni aterotrombotickd onemocnéni jako napt. akutni infarkt myokardu. Mdlo sledovanym
faktorem u pacientli po prodélané CMP je rozvoj deprese a uzkosti, ackoliv vyskyt téchto

poruch nélady je vyznamny [6, 7].

1.2.Definice cévnich mozkovych piihod

Cévni mozkova ptihoda je definovana WHO od roku 1970 jako rychle se rozvijejici klinické
ptiznaky fokalni nebo globalni poruchy mozkové funkce, trvajici vice nez 24 hodin, nebo
vedouci ke smrti bez zjevné jiné pric¢iny, nez vaskularniho ptivodu [8].

Ackoliv je definice Svétové zdravotnické organizace stale Siroce pouzivana, jeji znéni je
siln€ zaloZeno pouze na klinickych symptomech a nezahrnuje nové védecké a technologické
poznatky o CMP. Proto byla v roce 2013 definice aktualizovdna American Heart
Association/American Stroke Association ve znéni: CMP je definovéna jako smrt
mozkovych, miSnich nebo retindlnich buné¢k, kterd je zpusobena ischémii na zakladé
patologickych, zobrazovacich nebo jinych objektivnich ditkkazii fokalniho ischemického
poskozeni v definované vaskularni distribuci, nebo jsou piitomny klinické znadmky
fokalniho ischemického poskozeni mozku, michy nebo sitnice trvajici > 24 hodin, nebo

nastala smrt jedince a jsou vylouceny moznosti jiné etiologie. V Sir§im kontextu pojem
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CMP samoziejm¢ zahrnuje 1 hemorhagické cévni mozkové piithody vcetné
subarachnoidealniho krvaceni [9].

Tranzitorni ischemicka ataka je definovana jako porucha neurologickych funkci na
podklad¢é poruchy perfize mozku, michy nebo sitnice s klinickymi symptomy obvykle
trvajicimi do 1 hodiny, pokud graficka vySetfeni neprokdzi pfitomnost loziska infarktu [10].
Nejuzivangjsi etiologickou klasifikaci ischemickych CMP je klasifikace dle Trial of origin

in acute stroke [11] (viz. Tabulka 1).

Tabulka 1. Klasifikace etiologie ischemickych CMP dle TOAST [11]
TOAST 1 Ateroskler6za velkych a stiednich tepen

- CMP na podkladé aterosklerotického uzaveru nebo arterio-
arterialni embolizace z aterosklerotického platu.

TOAST 2 Kardioembolizace

- prikaz alesponi jednoho z potencidlnich zdroji embolizace

TOAST 3 Mikroangiopatie

- lakunarni infarkty
TOAST 4 Jiné uréené pficiny
TOAST 5 Nezjisténa etiologie CMP

1.3.Lécba ischemickych cévnich mozkovych prihod

Moderni poznatky mediciny vedly poslednich 40 let k vyznamnému rozvoji diagnostickych
a léCebnych moznosti tohoto zdvazného onemocnéni. Pfi zndmé patofyziologii mozkové
faktorem ovlivitujicim vysledny klinicky stav a s nim souvisejici invaliditu a kvalitu Zivota
daného pacienta. MoZnosti rekanalizacni 1é€by zahrnuji jednak 1é€bu medikament6zni
(rTPA- rekombinantni aktivator tkanového plasminogenu), tak postupy mechanické

embolo/trombektomie.
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1.3.1. Medikament6zni reperfuzni 1écba

Bezprostfednim cilem reperfuzni terapie akutnich ischemickych CMP je obnovit tok krve
do ischemickych oblasti mozku v co nejkratS§im case. Dlouhodobym cilem je zlepsit
vysledny stav pacienta, redukovat s tim spojenou invaliditu a mortalitu.

Prvni terapeutické zkuSenosti s podporou fibrinolyzy vyplyvaji z kardiologickych studii ze
70. let 20. stoleti. Prvni studie se zaméfim na reperfizni 1é€bu u CMP zahrnuji preparaty
streptokindzu (Multicenter Acute Stroke Trial Italy: MAST-I, a Europe: MAST-E,
Australian Streptokinase Trial: AST) [12-14], urokindzu a serinovou proteazu ankrod
(European Stroke Treatment with Ancrod Trial — ESTAT, Stroke Treatment with Ancrod
Trial — STAT) [15, 16]. Nasledn¢ se do poptedi dostava 1écba tkanovym aktivatorem
plazminogenu (alteplaza), pfelomova byla vroce 1995 americkd studie NINDS (The
National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group) [17].
Jednalo se o dvojité slepou, randomizovanou a placebem kontrolovanou studii s podanim
rekombinantniho tkanového aktivatoru plazminogenu (rt-PA) vdéavce 0,9mg/kg
(maximaln¢ vsak 90mg) do 180 minut od pocatku pifiznakd. Studie sice neprokazala patrny
rozdil ve sledovanych ukazatelich v prvnich 24 hodinach, ale dokazuje superioritu 1écby
rt-PA oproti placebem lé¢enym pacientim ve vSech hodnocenych parametrech vysledného
stavu za 90 dni. Na zakladé zavéri ze studie NINDS byl oficidlné tkanovy aktivator
plasminogenu schvalen americkou FDA (Food and Drug Administration) k 1é¢bé akutniho
mozkového infarktu. Ve stejné dobé jsou zvefejnény evropské studie: European
Cooperative Acute Stroke Study (ECASS Ia ECASS II) [18, 19] a studie ATLANTIS [20].
Z metaanalyzy [21] téchto ctyf velkych studii vyplyva ohraniceni Casového okna pro
trombolytickou terapii na 3 hodiny od vzniku symptomu a stanoveni ddvkovani na 0,9
mg/kg. V r. 1996 se zacina léCba v USA 1 Evropé zavadét do klinické praxe, ve stejné dobé
jsou uvedeny prvni doporucené postupy American Heart Association [22]. Prvni zkuSenosti
s 1é¢bou rt-PA v Ceské republice jsou z r. 1998, Statnim ustavem pro kontrolu 1é¢iv byla
tato 16¢ba schvalena v r.2003, v roce 2004 bylo vydano zavazné stanovisko CLK [23]. Na
zaklad¢ publikované studie ECASS III dochazi k rozSifeni casového okna k podani
trombolytické terapie na 4,5h. Uzké terapeutické okno a poznatky z metaanalyz velkych
studii r. 2014 [24], kdy silny vztah k uspé$nosti 1écby, hodnoceno vyslednym stavem, ma
¢as do podani trombolytika, dava v dal§im vyvoji prostor k individualnim a systémovym
zlepSovanim koordinace péde o pacienty s akutni CMP. V CR byl zaveden systém iktovych

center a komplexnich cerebrovaskularnich center (akreditace 2010), protokol
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pirednemocnicni tridze pacienti s CMP [25], retrospektivni vyhodnocovani kvality péce na
zaklad¢ udaji z registru SITS (Safe Implementation of Thrombolysis in Stroke) a dale
zkvalitiovani péce zkracovanim DNT (door to needle time). V nasledujicich letech
s nartistem znalosti a zkuSenosti s trombolytickou 1écbou se casovy interval k podani
rozsifuje na zéklad¢ ptinosu grafickych vysetfeni. Metatanalyza velkych studii (EXTEND,
ECASS 1V, EPITHET, Wake-up stroke) [26], které podavaly trombolytickou terapii
v prodlouzeném intervalu mezi 4,5. a 9. hodinou od vniku potizi na zdklad¢ grafického
nalezu na CT/MR (DWI/FLAIR mismatch, CT/MR perfuzni mismatch), dokazala
statisticky vyznamny lepsi vystup za 3 mésice (hodnoceno skére mRS 0-1) oproti placebem
lécené skuping, dale vSak zvySené riziko krvéaceni pii 1écbé trombolytikem, které ale
neovliviiovalo celkovy piinos 1écby. Lécba v prodlouzeném intervalu je téZ doporuc¢ena u
pacientli suzavérem a. basilaris. Soucasnd doporuc¢eni pro medikamentdézni 1écbu
ischemické CMP vychdzeji z European Stroke Organisation guidelines zr. 2021 [27] a
American Heart Association/American Stroke Association (AHA/ASA) v roce 2019 [28].
Vydani Ceské verze doporuceného postupu 1éCby intravenozni trombolyzou nasledovalo

[29].
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Tabulka 2. Indikacni kritéria intraven6zni trombolytické 1écby. Pfevzato a upraveno z [29].

Casové okno (h)

0-4,5 (znama

0-4,5 (WUS -

4,5 -9 (znama

Neznama doba

doba vzniku) priznaky trvaji | doba vzniku vzniku**
od probuzeni) | nebo piiznaky
trvajici od
probuzeni)*
VéEk (roky) >16 >18 >18 >18
mRS pied 0-3 0-3 0-2 0-2
iCMP
NIHSS pri >2 >2 >2 >2
prijeti a/nebo a/nebo a/nebo a/nebo
hendikepujici hendikepujici hendikepujici hendikepujici
deficit deficit deficit a <25 deficit a <25
Rozsah ¢asnych | Negativni nebo | Negativni nebo | Negativni nebo | Negativni nebo
ischemickych <1/3 povodi <1/3 povodi <1/3 povodi <1/3 povodi ACM
zmén na NCCT | ACM nebo ACM nebo ACM nebo nebo ASPECT >7
ASPECT >7 ASPECT >7 ASPECT >7
Objem N/A N/A 70ml 70ml (rCBF<30%)
ischemického (rCBF<30%)
jadra na CTP
Objem <1/3 povodi <1/3 povodi <70ml a <70ml a negativni
ischemického ACM ACM a negativni FLAIR
jadra na MR- negativni FLAIR
DWI FLAIR
Pomér objemu N/A N/A >1,2 >1,2
hypoperfize a
ischemického
jadra (CTP
nebo MR-
PWI/DWI)
Objem N/A N/A >10 ml >10 ml
penumbry (CTP
nebo MR-
PWI/DWI)
Provedeni ano ano ano ano
CTA/MRA
Doporudeni AHA/ASA CVS CNS CLS | ESO 2021 ESO 2021, CNS
2019, CVS JEP 2021 CLS JEP 2021
CNS CLS JEP
2021, ESO
2021

* U pacientl, u kterych nelze provést multimodalni neurozobrazeni (MR nebo CTP) neni IVT
doporucena. Vyjimkou jsou pacienti se symptomatickou okluzi a. basilaris (AB) prokdzanou CTA
nebo MRA, u kterych je akceptovano provedeni IVT i po ¢asovém okné¢ 4,5 h jako zivot zachranujici
vykon, pokud je NCCT nebo MR vyloucena rozsahla dokonana ischemie mozkového kmene
(dodate¢né perfuzni zobrazeni, podle kterého by byli pacienti s okluzi AB indikovani k IVT, neni
doporuceno). ** Pokud neni dostupné multimodalni neurozobrazeni (MR nebo CTP), mize byt I[VT
zvazena u vybranych pacientt (napf. pii afazii) na zakladé NCCT s negativnim nalezem nebo s
nalezem Casnych ischemickych zmén malého az stfedniho rozsahu (< 1/3 povodi ACM nebo
ASPECTS > 7), bez ptitomnosti jasné hypodenzity.
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1.3.2. Mechanicka reperfuzni 1é¢ba

Pti stale trvajici snaze o zdokonaleni 1é¢by s cilem ¢asného obnoveni toku v uzavieném
feCisti mozku, predevsim pfi studiemi objektivizovaném nedostatecném efektu intravendzni
1éCby u pacientl s okluzi velké tepny [30] zacaly byt v praxi uplatiiovany poznatky z metod
uzivanych v kardiologii. Po zvefejnéni pralomovych studii (MR CLEAN, EXTEND-IA,
SWIFT PRIME, REVASCAT, ESCAPE, THRACE) [31-35] srovnavajicich mechanickou
endovaskularni 1ébu s intravendzni trombolytickou 1é€bou, je pouziti mechanické
rekanalizace u pacientli s CMP pfii prokdzaném uzavéru piivodné arterie od roku 2015 do
6h od vzniku CMP zavedenou léCbou. Presny vycet indikacnich kritérii a kontraindikaci
presahuje ramec této prace. Provedeni mechanické rekanaliza¢ni 1é¢by se tidi aktudlnimi
doporuc¢enimi AHA/ASA Guidelines for Acute Ischemic Stroke a ESO/ESMIT Guidelines on
Mechanical Thrombectomy in Acute Ischemic Stroke [36, 37].

Prvnim certifikovanym zafizenim k extrakci embol byl MERCI Retriever® Kkatetr,
nasledoval Penumbra System® a s dalSim vyvojem novych technologii si dominantni
postaveni ziskaly tzv. stent-retrievery katetry (Solitaire®, Trevo Pro®). Ve studiich
srovnavajicich klinické vysledky a technickou spéSnost obou stent retriever katetrti viici
Merci Retrieveru prokdzaly oba katetry lepsi vysledky ve sledovanych parametrech. Plejada
aktudlné dostupnych zafizeni na trhu je velmi Sirokd, vétSina extrakénich zatfizeni je
zaloZena na principu zachyceni a vytazeni trombu ztepny, aspirace embolu, jeho
fragmentaci a v neposledni fadé¢ zavedeni stentu. Ackoliv velké randomizované studie
pfinaseji dil¢i vysledky o nesporném benefitu mechanické reperfuzni 1écby na vysledny stav
pacienti po CMP, superiorita mechanické endovaskularni 1é€by nad bridging terapii
intravendzni trombolytické 1écby a MTE nebyla doposud prokazéna. Problematikou se
zabyvala studie MR CLEAN-No IV [38]. Cilem této studie je posoudit ucinnost a
bezpec¢nost vynechani IVT pied MTE u pacientti s akutni CMP zpiisobenou uzavérem velké
cévy v predni cirkulaci. Metaanalyzy prokazuji lepsi vysledky kombinované lécby

(IVT+MT) oproti samotné mechanické trombektomii [39].
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1.4.Faktory ovliviiujici uspéSnost 1écby CMP v akutni fazi

v

Uplna nebo parcialni rekanalizace do 24 hodin od vzniku CMP je spojena s piiznivéj§im
klinickym vysledkem, nezli u jedinct s pfetrvavajici okluzi [40]. V¢asna rekanalizace je
doposud zndmym faktorem, ktery nezavisle méni vysledek po trombolytické terapii je Cas
do zahajeni 1écby [41-43].

Studie SITS-MOST z roku 2007 a jeji nasledné analyzy ptinaseji prvni uceleny pohled na
faktory ovliviluyjici vysledny stav pacientll po trombolyze podané v terapeutickém obdobi
3-4,5 hodiny [44]. Analyza velkého mezinarodniho registru SITS prokazuje, ze vek, vysoka
hladina glukézy, vstupni klinicky stav pacienta méteny ve Skale NIHSS a ptfitomnost
mozkového infarktu na vstupnim CT byly nezéavisle asociovany s neptiznivym vyslednym
klinickym stavem [45]. Obdobnych vysledki bylo dosaZeno pifi hodnoceni registru SITS
v Ceské republice [46].

Jednotlivé faktory jsou s pribéhem c¢asu déale podrobovany dalSimu zkouméni a jsou
objektivizovany dal§i moznosti jejich ovlivnéni. Metaanalyza udaji od 6756 subjektl
z roku 2014 zjistila, Ze pfinos trombolyzy alteplazou byl podobny bez ohledu na zdvaznost
CMP a bez ohledu na vék pacienta (1700 pacientii starSich 80 let) [24], bez zvySeni rizika
intracerebralniho krvaceni v prvnich sedmi dnech po 1é¢b¢ alteplazou u jedincu starSich
80 let [47].

ZlepSeni vysledku ptisnou korekci glykémie se zdd za soucasnych znalosti jako malo
ovlivnitelné, jak dokazuje studie americkych lékaia [48], kterd se zabyvala vztahem
vysledného stavu pacienta po trombolyze pii ptisné kontrole glykémie intraven6zni 1é¢bou
a méné piisné korekci subkutannim podavanim. V obou skupinach nebyl zjistén statisticky
rozdil hodnoceny Skdlou mRS za 90 dni.

Pokud se zaméfime na lokalni cinitele, ktefi ovliviuji vyslednou rekanalizaci pfi
trombolytické 1é¢be, vyplyva z prace kolektivu autorti zr. 2018 [49], ale i z fady jinych
praci, ze tyto faktory jsou: lokalizace symptomatického trombotického uzavéru a specifické
vlastnosti sraZeniny, jako je velikost, sloZeni a etiologie. Vét§i a proximalnéji ulozené
srazeniny (ve srovnani s distalni lokalizaci) jsou spojeny s mensi uspé$nosti rekanalizace
[49-51]. VySe zminénd studie také dokladd, Ze uzévéry s vétSim rezidualnim pratokem
(vetsi permeabilitou trombu) jsou spojeny s vEtSi mirou rekanalizace [49]. Embolické
uzavéry bohaté na fibrin jsou spojeny s vyssi etnosti kompletni rekanalizace za 6 hodin

(p=0,0006) ve srovnani s jinymi subtypy CMP [52]. Schopnost rekanalizace u
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experimentalniho embolického iktu souvisi s mnozstvim Cervenych krvinek v embolech a
nepiimo souvisi s objemem embolil a s obsahem fibrinu a hustotou srazeniny [53].
Kvalita kolaterdlniho cévniho fecist€ v oblasti mozkového infarktu je nezavislou

determinantou vysledného klinického stavu [54, 55].

1.5.Sekundarné preventivni medikament6zni 1écba CMP

Cilem sekundarné preventivni 1écby je redukovat hlavni rizikové faktory vzniku CMP.
Zastoupeni rizikovych faktort se 1isi dle pfi¢iny vzniku CMP. Proto je kladen velky diraz
na zjisténi etiologie CMP s vyuzitim klasifika¢niho systému TOAST (viz. vyse). Nicméné
vzhledem k rozloZeni pacientli s nejvétSim rizikem vznikem CMP do vysSich vékovych
skupin (kromé¢ mladych pacientl, ktefi maji vétSinou méné Casté, az vzacné ptic¢iny CMP)
je ziejmé, ze pro vétSinu s nich jsou platnd doporuceni snizujici kardiovaskularni riziko. Od
roku 1990 organizace AHA a ASA predkladaji jednotlivd doporuceni na zékladé
nejnovejSich poznatkii o pfistupu k sekundérné preventivni 1é€bé u pacienti s CMP.
Aktudlni platnd doporuceni jsou AHA/ASA Guidelines zroku 2021[56]. Vybér
z jednotlivych doporuceni je citovan nize. Jednim z kli¢ovych nastroju stratifikace miry

kardio/cerebrovaskularniho rizika je obecné znama tabulka SCORE2 [57].

Dtlezitost v€asného zahajeni sekundarné preventivni 1é€by v akutni fazi TIA ¢i lehké CMP
dokazuje studie EXPRESS (Early use of eXisting PREventive Strategies for Stroke). V této
praci v€asné zahdjeni 1écby statinem, antihypertenzivem, klopidogrelem nebo warfarinem
snizilo 90denni riziko recidivy mozkové piithody o 80%. Studie také dokazuje, ze v€asné
zahdjeni sekundarni prevence snizuje miru postiZeni, pocet novych hospitalizaci, zkracuje

délku pobytu v nemocnici, a tim vyrazné Seti vynalozené néklady [58].

Sekundarn€ preventivni lécba CMP mé dvé roviny. Na jedné strané¢ se zameétfuje na
diislednou kontrolu primdrnich aterosklerotickych rizikovych faktorfi, na druhé strané
zahrnuje farmakologickou prevenci dle etiologie CMP (tedy antitrombotickou ¢i

antikoagulac¢ni medikaci).
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1.5.1. Management jednotlivych rizikovych faktor

Arterialni hypertenze
Arteridlni hypertenze je zdsadnim rizikovym faktorem vzniku CMP. Dtlezitost
spravné vedené 1écby arterialni hypertenze a jeji pfinos ke sniZeni rizika vzniku
PROGRESS [59, 60]). Cilova hodnota krevniho tlaku pro pacienty po CMP ¢i TIA
je doporucovana <130/80 mmHg [56]. Z jednotlivych antihypertenznich preparatt
jsou dukazy o redukci rekurence CMP u thiazidi, sartani, ACEI. Ackoliv jsou
blokatory kalciovych kanala v 1écbé AHT doporuceny, jejich piinos pro snizeni
kardiovaskularniho rizika nebyl prokazan. Nicméné typ uzitého preparatu neni
rozhodujici, zasadni ve snizeni rizika CMP je vysledny efekt 1é¢by s dosazenim
cilovych hodnot. O absolutni hodnoté dolni hranice TK nejsou pifesvédcivé
diikkazy, nicméné zrecentnich vysledkt studie SPRINT je snizeni KV rizika
vyrazngj$i u cilového sTK <120 mmHg oproti sTK <140 mmHg [61].
Dyslipidémie
Dtikazy o nesporném piinosu hypolipidemické terapie v redukci kardiovaskularniho
rizika pfinesly dvé velké randomizované studie SPARCL (Stroke Prevention by
Aggressive Reduction in Cholesterol Levels) [62] a TST (Treat Stroke to Target)
[63]. Z aktudlnich doporuceni stratifikujeme cilové hodnoty hladin LDL
cholesterolu dle celkové miry kardiovaskularniho rizika (viz. Tabulka 3) [64]. Pro
velmi intenzivni 1écbu statiny jsou doporuceny davky 20mg rosuvastatinu nebo
80mg atorvastatinu. U pacientli po prodélané CMP s vysokym kardiovaskularnim
rizikem, ktefi uZivaji statin v kombinaci s ezetimibem a stdle nedosahly cilové
hodnoty LDL cholesterolu <1,8 mmol/l (70mg/dL) je vhodné zahdjeni 1écby
PCSK9. Doporuceni ESC/EAS 2019 poprvé uvadéji, ze koncentrace HDL
cholesterolu > 2,1 mmol/l u muzii a> 2,3 mmol/l u Zen nejsou spojeny s redukci

rizika a mohou jej dokonce zvySovat[64].

Hladina glukozy v krvi
Ptitomnost diabetu mellitu je nezavislym rizikovym faktorem pro CMP a zvySuje

celkovou kardiovaskularni morbiditu. Pacienti s TIA ¢i ischemickou CMP by méli
byt vySetfeni na pfitomnost diabetu zjisténim plazmatické hladiny glukézy nalacno,
métfenim hodnoty glykovaného hemoglobinu (HbAlc) nebo oralnim glukézovym
toleran¢nim testem. Nacasovani vySetifeni by se mélo fidit klinickym tsudkem a

znalosti, Ze hodnota plazmatické glukézy miZe byt naruSena akutnim
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onemocnénim. Métfeni HbAlc se zda byt pfesnéjSim screeningovym vysSetfenim
v akutni fazi bezprostiedné po prodélané CMP [65]. Diabetici maji 2,9krat vyssi
riziko CMP, kterd miize byt navic provazena vyssi tmrtnosti a mensi tendenci k
neurologické uprave [64].

Tabulka 3. Cilové hodnoty hladin LDL cholesterolu dle 2019 ESC/EAS [64]

Kategorie rizika cil hladiny LDL-cholesterolu

Velmi vysoké riziko < 1,4 mmol/l a > 50% sniZeni oproti vstupni
hodnoté

Vysoké riziko < 1,8 mmol/l a > 50% sniZeni oproti vstupni
hodnoté

Stredni riziko < 2,6 mmol/l

Nizké riziko < 3,0 mmol/l

Ostatni rizikové kardiovaskularni faktory
Ke vSem vyse uvedenym doporucenim nalezi jako soucast zména zivotniho stylu.

Doporucovany je stftedomotsky typ stravy, provést nutricni vysetfeni k odhaleni
podvyzivy ¢i nadmérného kalorického piijmu. Je vhodné snizit denni piijem sodiku
pod 2,4 g/den, dalsi sniZzeni az pod 1,5 g/den je téZ snizeno s pozitivnim snizenim
TK. VSichni pacienti s TIA ¢i CMP by mély byt vySetfeni na obezitu s méfenim
BMI, doporucované je zatfazeni pravidelné fyzické aktivity a nekufactvi. U
rizikovych pacientli je vhodné vySetfeni zaméfené na pfitomnost syndromu
spankové apnoe [56, 65].

1.5.2. Sekundarné preventivni 1écba dle etiologie CMP

TOAST 1 a 3 — Makroangiopatie, mikroangiopatie

U nemocnych s cévni mozkovou piihodou/TIA, kterou nelze pfisuzovat okolnostem
se specifickymi antitrombotickymi doporu€enimi viz. nize, je indikovana doZivotni
antitromboticka terapie. Pro pacienty po non-kardioembolické ischemické CMP je
indikovana 1é¢ba ASA 50-325 mg, nebo clopidogrel v davce 75 mg denné, event.
kombinace ASA + dipyridamol 25+200 mg.

Pro pacienty v kratkém odstupu od CMP mensiho rozsahu (NIHSS <3) je
indikovana dualni antiagregacni 1é€ba (ASA + clopidogrel) zahdjend mezi 12
hodinami az 7 dny od vzniku ptiznakt. V tomto ptipad¢ je pak doporucena nésledna
konverze na monoterapii s odstupem 21-90 dni. Z dostupnych praci je zfejmé, ze

dudlni antiagregacni 1écba presahujici 90 dni zvySuje riziko krvaceni bez zfetelného
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benefitu ve smyslu dal§iho sniZeni rizika recidivy CMP v porovnéani s monoterapii
[66, 67].

TOAST 2 — Kardioembolizace
U pacientli po CMP ¢i TIA s prokazanou nonvalvularni fibrilaci ¢i flutterem sini je
ke snizeni rizika recidivy CMP indikovana antikoagulacni 1écba, bez ohledu na to,
zda AF je perzistentni, paroxysmalni ¢i permanentni [68]. Z velkych
randomizovanych studii vyplyva, ze l1é¢ba DOAC snizuje riziku recidivy CMP pfii
mensim riziku sekundarniho krvaceni. U pacientti, ktefi nemaji srdecni chlopenni
nahradu ¢i tézkou nebo stfedné tézkou mitrdlni insuficienci je preferencné
doporuc¢ovana lécba DOAC (apixaban, dabigatran, endoxaban, rivoroxaban).
Naopak u nemocnych, kteti maji vySe zminéné atributy je preferencné doporucena
1écba warfarinem. Nacasovani zahajeni antikoagulacni 1é¢by je mezi 2.- 14. dnem
po CMP, u nemocnych s CMP s vysokym rizikem hemoragické transformace je
rozumné zahdjeni antikoagulacni 1é¢by odlozit o 14 dni. U pacientd s TIA a
nonvalvularni AF 1ze zah4jit antikoagulacni 1é€bu ihned [56].
Autofi studie FISS-trial neprokézali, ze by 1écba heparinem ¢i nizkomolekuldrnimi
hepariny v akutnim stadiu sniZovala riziko recidivy CMP, respektive byl jeji efekt
neutralizovan vétsim poctem hemoragii [69].
Rada specifickych 1é¢ebnych situaci predeviim u kategoric TOAST 4 neni

pfedmétem tohoto sdéleni.

1.6.Incidence, prognoza, mortalita CMP

Jak doklada recentni systematicky ptehled kolektivu autorti zaméfeny na incidenci CMP ve
druh¢ dekade 21. stoleti existuje jen malo ucelenych studii, které analyzuji incidenci CMP.
A jesté mén¢ praci se zabyva dal$im vyvojem a osudem pacientii po CMP. Celkovy median
incidence ziistdva vysoky, 1 kdyZz udaje jsou mezipopulacéné rozdilné. Lze vSak oproti
onemocnéni, 1 kdyz existuji geografické oblasti se vzestupnymi trendy [70].

Odhadovana celosvétova 30denni imrtnost po prvni mozkové piihodé€ se pohybuje od 16-
23 %, ale zjisténé procento se vyznamné li§i v zévislosti na socioekonomickém rozvoji
daného regionu [71, 72]. Ackoli se mira umrtnosti na cévni mozkovou piihodu podle véku
v poslednich dvou desetiletich celosvétové snizila, absolutni pocCet osob, kteti kazdy rok

prodélaji CMP ¢i souvisejici umrti stoupa a celkovd globalni zatéz zplsobenda CMP
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(vyjadiend hodnotou disability adjusted life years — DALY) se zvySuje. Jak doklada
kohortova studie, riziko umrti po CMP u pacientl, kteii pfezili 30denni akutni obdobi
zustava zvysené az 15 let po prodélané CMP [73]. Pokud se zaméfime na geograficky
blizkou oblast CR, napf. longitudinalni studie zaloZena na Erlagenském registru mozkovych
mrtvic prokazala v prubéhu dvacetilet¢ho sledovani (1996-2015) signifikantni pokles
mortality ¢i rekurence CMP (kazdy rok sledovani byl v priiméru spojen s asi 2% poklesem
relativniho rizika), ajak se dalo celkem cekat, pfezivani bylo vyznamné ovlivnéno
subtypem mozkové mrtvice [74]. Danska studie zalozend na celonarodnim registru
a zahrnujici takika 220 000 pacienti zjistila, Ze pétiletd mortalita po prodélané CMP klesla
7 56,4 % v letech 1994—1998 na 46,1 % v letech 2004-2008 [75]. Stejny trend snizujiciho
se poctu umrti na iCMP do 30 dnti od vzniku CMP je patrny celkové v zemich OECD.
Vroce 2017 v zemich OECD byla 30denni mortalita na iCMP osob nad 45 let 7,7%
(nepropojena data) a 12,3 % (propojend data, bez ohledu na to, kde umrti nastalo). Ve
stejném roce byla 30denni mortalita na iCMP v CR 9,4 % (nepropojena data) a 14,0 %
(propojend data).[76]

Je vSeobecné ocekavatelné, ze progndzu pacienti po CMP ovliviiuje cela fada faktort a
muze byt pouze individudlné odhadnuta na zédklad¢ vyhodnoceni nejsilnéjsich prediktort,
jako jsou vé€k pacienta, zavaznost CMP stanovena tizi neurologického deficitu Skalou
NIHSS, lokalizace a objemem infarktu, zdvaZznost pfidruZzenych komorbidit. Nejvétsi
zlepSeni po cévni mozkové piihod€ nastava v prvnich tiech az Sesti mésicich. Existuje fada
prognostickych modeli pro predikci globalniho vysledku, zadny vSak neni zaveden jako
obecné platny a Siroce vyuzivany v klinické praxi. V nasledné rehabilitaci je nejvice

vyuzivana Orphingtova §kala (Orpington Prognostic Score)[77].

1.7.Skaly hodnotici neurologicky vystup a dalii aspekty
Zivota po CMP

Zavedeni standardizovanych validovanych $kal hodnoticich aktualni neurologicky stav, at’
kvantitativng, ¢i kvalitativné je nezbytnou podminkou pro jednotnou, srozumitelnou a
kvalitni péci o pacienty s CMP. Jednotlivé typy Skal usnadnuji spolupréci 1€kaia riznych
odbornosti v péci pacienta o CMP, umoznuji hodnotit vyvoje neurologického postiZzeni
v Case, pfinaSeji informace ohledné dopadit CMP v jednotlivych oblastech Zivota pacienta,
napi. jako je schopnost zaclenit se do aktivit bézného denniho Zivota. Dale umoziiuji

posoudit nové vzniklé poruchy nadlady po CMP, pfinéseji tazateli odpovédi na otazky
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ohledné¢ kvality Zivota pacienti po CMP. Nepochybny je dopad standardizovanych §kal pii
vyuziti v klinickych studiich, jejichz vysledky maji pfimy dopad na upravu a
prehodnocovani diagnosticko-terapeutickych postupti. Na zakladé vysledkt téchto skal se
zdravotnik rozhoduje o aktudlnim terapeutickém postupu, o rozsahu a typu rehabilitace, ¢i
muze posoudit piedpokladanou progndzu pacienta.

1.7.1. NIHSS 8kéla

Nejhojnéji uzivanou skalou hodnotici kvantitativné neurotopicky deficit, je Skala NIHSS —
The National Institute of Health Stroke Scale [78, 79]. NIHSS se sklada z 11 polozek, které
kvantifikuji jednotlivé slozky neurologického vySetfeni, jako je védomi, fe¢, motorika,
citlivost, vizualni a cerebelarni funkce atd. (viz. ptiloha 1). Kazd4 z polozek ma bodové
ohodnoceni 0 az maximaln¢ 9 bodu, kdy hodnoceni 0 obvykle oznacuje normdlni funkci,
zatimco vys$si skore sved¢i o urcité urovni poskozeni. Pfi bodovani jednotlivych polozek je
potieba dodrzovat piesna pravidla hodnoceni, tak aby hodnotitel neradil a nepomahal
s ptidélenym ukolem. Je pfijatelné, aby zkousejici fyzicky pomohl pacientovi dostat se do
pozice, ve které pacient mize zah4jit test, ale nesmi byt poskytnuta dal$i pomoc pii
dokoncovani ukonu. Vzdy musi byt posouzena prvni odpovéd’, oprava neni mozna (vyjimka
existuje pouze v polozce 9). Vzdy je hodnoceno jen to, co pacient v danou chvili dokaze,
ne to, co by dokézat mohl. Poté se Skala stava vysoce ptfesnou a spolehlivou (interobserver
reliability je 0,95) [80]. Nevyhodou této stupnice je mala vytéznost o klinickém dopadu
CMP ve vertebrobazilarnim povodi, jelikoz skoére fadu pacientll v tizi neurologického
deficitu podhodnocuje.

NIHSS je Siroce vyuZzivané v multicentrickych klinickych studii, velkého klinického
uplatnéni dosahlo pii rozhodovani o podani ¢i nepodani trombolytické 1écby rt-PA, kdy
prvni doporucené postupy zahrnovaly relativni kontraindikaci 1é€bou rt-PA pfi skore pod 4
anad 25 bodu [81]. V aktudlnim pojeti a pod tihou novych poznatki, kdy rt-PA byli 1éceni
1 pacienti pod hranici a nad hranici tohoto skére s pozitivnim ptinosem 1€¢by, a kdy riziko
komplikaci je srovnatelné s kontrolni skupinou [27, 82], nejsou kritéria v rozhodovéni o
zahdjeni 1éCby tak striktni. Nicméné je skore NIHSS stale velmi dulezitym prvkem
objektivizujicim aktudlni neurologicky deficit a moznost jeho ptesného hodnoceni v Case
nezavislymi pozorovateli. Byl téz hodnocen piinos NIHSS pfi stanoveni funkéniho
vysledku pacienta, kdy procentudlni zména NIHSS dobfie korelovala s vyslednym funkénim

stavem za 3 mésice hodnoceného dle mRS [83].

23



1.7.2. Modifikované Rankinovo Skore — mRS

V roce 1957, kdy Dr. John Rankin zavedl stupnici funkéniho postizeni, jisté netusil, jak
velkého véhlasu tato Skala dosahne, a ze bude hlavnim néstrojem hodnoceni funkéniho
vystupu ve vétSing studii, zabyvajicich se cévnimi mozkovymi piihodami [84]. Do soucasné
podoby byla Rankinova stupnice upravena Charlesem Warlowem a dal§imi v ramci studie
UK-TIA v 80. letech 20. stoleti [85], jeji reprodukovatelnost byla poprvé zkoumana Van

Swietenem a kol. v roce 1988 [86].

Tabulka 4. Modifikované Rankinovo skére (mRS)

0 zadné symptomy
1 bez zietelného omezeni, schopen béznych dennich aktivit
2 lehké omezeni, pacient neni schopen zvladnout vSechny piedchozi v aktivity, je

vSak plné sobéstacny bez cizi pomoci

3 sttedné tézka nemohoucnost, pacient vyzaduje pomoc, ale je schopen chilize bez
pomoci
4 sttedné tézka az tézka nemohoucnost, pacient je schopen chiize jen s pomoci, neni

schopen bez cizi pomoci zvladnout své télesné potieby

5 bezmocnost, pacient je inkontinentni, upoutan na lizko a vyzaduje trvalou péci

6 smrt

Jedna se o sedmistupfiovou stupnici hodnotici funk¢ni nezavislost, tedy omezeni pacienta
v jeho kazdodennim zivot€. Stupnice pokryva celou Skalu funkénich vysledki od zadnych
ptiznaki az po smrt, tizi postizeni hodnoti body 0-6, kdy nula je nejlepsi mozné skore pro
pacienta bez funkéniho omezeni a neurologického deficitu (Tabulka 4). Pro ur¢eni hodnoty
mRS lze pouzit strukturované interview. Maly pocet jednotlivych stupiiti mize vést k mensi
specifité hodnoceni oproti podrobnéj$im stupnicim, nicméné zmena o jeden bod mRS je jiz
hodnocena jako signifikantni funkéni zménou, proto je také hojné vyuzivana jako sledovana
proménna vychoziho stavu v klinickych studiich hodnoticich u¢innost ¢i neucinnost
zavedené terapie v odpovidajicich skupindch. Nizsi specificita je také dana faktem, Ze
vyslednou hodnotu mohou ovlivilovat jiné handicapy, nez reziduum po cévni mozkové
piihod¢. Metaanalyza velkych studii popisujici variabilitu mezi hodnotiteli mRS dokazuje

spolehlivost (standardizaci) tohoto hodnoceni (kappa = 0,46 a vazenym kappa 0,90) [87].
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1.7.3. Barthel index (Bathelové Skala)

Jedna se o nejrozsitenéji pouzivanou stupnici hodnotici sobéstacnost motorickych aktivit
bézného denniho Zivota. Index Bathelové byl prvné prezentovan v r. 1965 [88]. Motivem
k jeho vytvoreni byla potfeba Skaly vhodné pro praktické vyuziti, ktera hodnoti vyvoj
sobéstacnosti v béznych dennich aktivitach u pacientli s chronickym onemocnénim
(ptivodné u pacientti s neuromuskularnimi a muskuloskeletdlnimi onemocnénimi). Vyuziti
této Skaly neni vhodné pro akutni stavy onemocnéni, jelikoz vysledna hodnota mize byt
zkreslena vnéjSimi vlivy (vliv akutni medikace, indikovany klid na lGzku, zavedeni
mocového katetru), vysledné skore miize stav pacienta podhodnocovat. Existuji dvé hlavni
verze: puvodni formulafr s 10 polozkami a rozsifend verze s 15 polozkami. Nejbéznéjsi je
deseti polozkova verze, kdy kazda polozka je hodnocena 0-15 body. Maximalni mozné
hodnoceni je 100 bod, které dosdhne osoba plné sobéstacna. Se sniZzujici se hodnotou skore
stoupd zavislost jedince na druhé osobé (podrobnéji Tabulka 5). Spolehlivost této Skaly je
vysoka u pacientli bez kognitivniho deficitu i pii ziskdvani dat anamnesticky ¢i po telefonu.
Systematicka review a hodnoceni metaanalyz dokazuji, Ze ,interrater reliability” je
vynikajici [89]. U hospitalizovanych pacientti hodnota BI nad 40 bodd definuje skupinu
pacientt s vétSim piredpokladem propusténi do doméaciho prostiedi, zda se, ze skore 60 bodi
je stézejni, kdy pacienta ptechazeji od zévislosti k asistované zavislosti [90]. Jako u
ostatnich $kal neni tato stupnice schopna zahrnout vSechny diilezité modality, které mohou
hodnoceni aktivit denniho zivota ovlivnit, napf. pacienti s fatickou poruchou mohou
dosdhnout maximalni hodnoty BI, nicméné jejich nezavislost v bézném Zivoté bude jisté

omezena.
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Tabulka 5. Barthelové index zakladnich vSednich ¢innosti.

Cinnost Provedeni ¢innosti Bodové skore
1. najedeni, napiti samostatné bez pomoci 10
s pomoci 5
neprovede 0
2. oblékani samostatné bez pomoci 10
s pomoci
neprovede 0
3. koupani samostatné bez pomoci 10
s pomoci
neprovede 0
4. osobni hygiena samostatné bez pomoci 10
s pomoci
neprovede 0
5. kontinence mo¢i samostatné bez pomoci 10
s pomoci 5
neprovede 0
6. kontinence stolice samostatné bez pomoci 10
s pomoci 5
neprovede 0
7. pouziti WC samostatné bez pomoci 10
s pomoci 5
neprovede 0
8. presun na lizko samostatné bez pomoci 10
s pomoci
neprovede 0
9. chiize po roviné samostatné bez pomoci 10
s pomoci
neprovede 0
10. chiize do schodi samostatné bez pomoci 10
s pomoci
neprovede 0

Hodnoceni stupné zavislosti v zékladnich vSednich ¢innostech: 0—40 bodt = vysoky stupeni
zavislosti; 41-60 bodl = stiedni stupen zavislosti; 61-95 boda = lehky stupen zavislosti

96—-100 bodl = nezavisly
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1.7.4. SF-36 (36- Item Short Sort Survey)

SF- 36 je sebehodnotici dotaznik, jelikoz hodnoti slozku fyzickou i psychickou je vhodny
k posouzeni celkového zdravotniho stavu. Je Siroce vyuzivan k hodnoceni kvality Zivota
souvisejici se zdravim, svoji platnost dokazal u rozlicnych onemocnéni [91-93]. Pivodni
SF-36 pochazel z prace neziskové organizace Medical Outcome Study [94, 95], kterou
provedla spole¢nost RAND Corporation. Piivodné autofi vytvofili dotaznik pro méteni
zdravi na individudlni Grovni pro bézné pouziti v klinické praxi, vyzkumu, pro hodnoceni
zdravotni politiky a financovani zdravotni péce. Dotaznik se sklada z 36 otdzek rozlozenych
do 8 domén: omezeni fyzické Cinnosti, omezeni pro fyzické problémy, télesnou bolest,
celkové zdravi, vitalitu, socialni funkce, omezeni pro emocni problémy a omezeni se
vztahem k dusevnimu zdravi. Déle v dotazniku pacient v jedné polozce srovnava své zdravi
nyni a pred rokem. V ramci kazdé domény jsou jednotlivé odpovédi ohodnoceny a vysledna
hodnota za pouziti skorovaciho manualu transformovana na skalu 0-100 bodu. Nizsi skore
SF 36 signalizuje horsi zdravotni stav.

Existuje cela tfada dalSich, méné frekventné ¢i lokalné uzivanych skal pro hodnoceni
pacientd po cévni mozkové ptihod€. Patii mezi né: Index ADL podle Katze, GOS —
Glasgow outcome Scale, SIS — Stroke outcome scale, SS — QOL — Stroke Specific Quality

of Life Scale, IADL — Instrumental activities of daily living scale.

1.8.Kvalita Zivota pacientu po CMP a nasledné stavy po
CMP

Kvalitu Zivota je obtizné definovat. Jde o pojem viceméné abstraktni a subjektivni. Lze jej
pro zjednoduSeni charakterizovat v ramci vicerozmérné veliCiny, kterd méa vSak rizny
vyznam pro rdzné osoby. Pfesto je kvalita Zivota v odborné i neodborné komunité
jednozna¢né vnimana jako dilezitd charakteristika. Pod vyznam slova kvalita zivota
muzeme zafadit fadu pojmi, a to jak aspekty hmotné, tak nehmotné. U problematiky
souvisejici se zdravotni péci mluvime o ,.kvalité zivota souvisejici se zdravim (HRQL)*,
protoze je nejvice zameiena na ty problémy, kterou jsou nejvice ovlivnény danou nemoci
[96]. HRQL odpovida tomu, do jaké miry je obvykla nebo ocekavana fyzicka, emocionalni
a socialni pohoda ovlivnéna zdravotnim stavem nebo 1é¢bou [97].

Kvalitu Zivota miiZzeme hodnotit na zdklad€ objektivnich i subjektivnich postupt. Nastroji

k hodnoceni kvality Zivota standardizovanym zpiisobem jsou dotazniky, které lze rozd¢lit
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na generické nebo specifické pro dany typ onemocnéni. DalS§i moznosti je vyhodnoceni
specifickymi neuropsychologickymi testy [98]. Diilezitost upfednostnéni méeni HRQL

z pohledu jednotlivce, nezli z pohledu vnéjsich pozorovatelii je zdlraznéna rozsédhlou
literaturou dokumentujici rozdilné odhady symptomii a HRQL mezi pacienty a jejich 1ékaii
[99].

hodnoceni uspésnosti 1é€by, v poslednich desetiletich je vSak v popfedi komplexné&jsi
monitorace kvality 1écby, QoL je jednim z vyznamnych ukazateli efektivnosti terapie, a
samoziejm¢e s narustajicim objemem lécebnych moznosti a intervenci je stale vétsi potieba
hodnotit efekt 1écby vice faktory, predevsim pro zhodnoceni farmakoekonomickych
ukazatel.

Vysledky hodnoceni QoL u pacientli po prodélané CMP budou riznorodé¢ dle sledovanych
parametrl. VySe zminéné hodnoceni dle SF 36 miZe byt jednim z néstroji pti hodnoceni

kvality zivota nemocnych po CMP [93, 100, 101].

1.9.Deprese a anxieta po CMP

Pritomnost deprese ¢i tzkosti po CMP je bézna, ackoliv je obtizné ji pfesné kvantifikovat
kvtli rozdilnym metodologickym postupiim mezi studiemi (napf. v nékterych pracich byli
vyfazeni pacienti s fatickou poruchou). Metaanalyza z roku 2013 shrnujici data ze 43 studii
na vice nez 20 000 pacientech zjistila, Ze prevalence deprese pozorovana v rizném ¢asovém
obdobi od vzniku CMP dosahuje 29 % (CI 25-32%) [102]. Tize fyzického postizeni,
zavaznost CMP, ptitomnost deprese v predchorobi, kognitivni porucha a nedostate¢né
rodinné a socialni zazemi predstavuji mozné rizikové faktory vzniku deprese [103].
Pfitomnost deprese po CMP muze mit nepfiznivy dopad na naslednou rehabilitaci a
zotaveni po CMP a muze zvysit riziko jednoleté mortality po CMP [104]. Screening
pritomnosti deprese po CMP se vSeobecné doporucuje. Bylo zjisténo, Ze jedind otazka
,Clitite se ¢asto smutny nebo depresivni?* ma senzitivitu 86% a specificitu 78% pii pouziti
Montgomeryho-Asbergové strukturovaného hodnoceni deprese [105]. Dtlkazy tykajici se
specifické farmakologické 1 nefarmakologické 1€¢by po CMP jsou omezené, doporuc¢ovany
pristup je stejny jako u pacientli s depresi jiné etiologie [28, 103]. Prizkum z roku 2020 na
velkém souboru pacientli dospél k zavéru, Ze existuje jen malo dikazi o tom, Ze
farmakologické nebo psychologické postupy 1é€by CMP snizuji prevalenci deprese po CMP

a je zapotiebi podrobit tuto oblast dalSimu zkoumani [106, 107].
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Uzkost postihuje pfiblizng 25% pacientll po cévni mozkové pifhodé a nejb&zngjsim
podtypem uzkosti je u této populace pacientd fobicka porucha [107]. V praci zahrnujici 175
pacientli po CMP ¢i TIA byli mladsi pacienti a poté pacienti s anamnézou predchozi
anxiety/deprese vystaveni vySSimu riziku rozvoje uzkosti ve tiech meésicich po CMP.
Soucasné jedinci s uzkosti a CMP vykazuji horsi sledované parametry kvality Zivota [107,
108]. Obdobn¢ jako u 1écby deprese po CMP existuji omezené dikazy o specifickych
moznostech 1é¢by anxiety u jedinct po prodélané CMP [109].
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2. Prakticka cast
2.1.Vychodisko reSené problematiky

Ackoliv je v soucasné dobé kladen velky diraz na péci o pacienty s CMP v akutni fazi,
muzeme toto brat pouze jako SpiCku ledovce rozsahlého problému 1éCby a prevence
(primarni 1 sekundarni) kardiovaskuldrnich onemocnéni. Zakladnim piedpokladem, jak
omezit dopady kardiovaskularnich chorob na zdravi celé populace a nalezit¢ formulovat
zdravotnickou politiku, je znat epidemiologickou situaci v oblasti dané choroby. Prvni
cestou je sledovat specifickou mortalitu a morbiditu na konkrétni chorobu (respektive
zejména jeji vyvoj v del§im casovém obdobi), prostfedky vlozené do jeji 1écby a
celospolecenské dopady invalidizace touto chorobou zpiisobené. Tento piistup, u nés
realizovany piedeviim Ustavem zdravotnické informace a statistiky (UZIS), nam dava
globalni pohled na zdravotnické nésledky pﬁslu§né choroby. Tedy nakolik se dané
vedla k prodlouzeni priamérné délky lidského zivota. Ptikladem takovéto globalni
informace je fakt, Ze celkova mortalita v CR po roce 1989 pomémé zasadné klesla a nejvétsi
zasluhu na této skute¢nosti ma pravé pokles mortality na kardiovaskularni choroby.
Jakkoliv tato informace piedstavuje mozna nejobjektivnéjsi obraz ,.celkového zdravi
populace”, nelze jednoznacné urcit, zda za timto poklesem stoji sniZzeni incidence
kardiovaskularnich ptihod (pfipsatelné pfevazné na vrub prevence a sniZzeni dopadu
kardiovaskularnich rizikovych faktorit), ¢i zda jde o efekt prodlouzeni pfezivani pacienti
s kardiovaskularnimi chorobami (na vrub prudkého rozvoje 1€€by, zejména péce o pacienty
s akutni manifestaci pfislusné kardiovaskularni choroby). Fakticky Ize nejspisSe konstatovat,
Ze vpraxi se oba jevy vzijemné¢ kombinuji a dopliluji. Oba vySe popsané pftistupy
k objektivizaci zdravotnich dopada piislusné choroby také v podstaté koreluji s dvéma
zakladnimi modely kardiovaskularni prevence, kterymi jsou tzv. celospolecensky
(populacni) model a tzv. high-risk (I€kaisky) model.

Sekundarné preventivni léba kardiovaskularnich chorob je nedilnou soucasti péce o
pacienty s jiz manifestovanou kardiovaskuldrni chorobou aterosklerotické a tromboticke,
tedy casteCn¢ ovlivnitelné, etiologie ve snaze redukovat riziko fatality a incidence
rekurentnich kardiovaskularnich piihod. Nalezit¢ provadénd sekundarni prevence by tak
mela  prodlouzit  individualni dobu  Zivota osob  postizenych  pfisluSnou

kardio/cerebrovaskularni chorobou, idedln¢ pfi maximalni dosaZitelné fyzické 1 duSevni
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funkéni kapacité. Stejné dilezitym parametrem sekundarni prevence je 1 redukce
dlouhodobych komplikaci (v ptipadé CMP — napt. rozvoj vaskularni demence), manifestaci
aterotrombotické choroby v jiné anatomické lokalizaci, obecné potieby revaskularizaci, a
jakkoliv toto byva Casto opomijeno, i celkové zlepSeni ¢i alesponl udrzeni kvality Zivota
postizeného jedince. Zakladni principy, jak dosahnout tohoto cile, jsou extenzivné
definovany sérii pravideln¢ obnovovanych evropskych doporuceni (,,Guidelines®) pro
prevenci kardiovaskularnich chorob jiz od roku 1994 [110-116]. Od tteti revize téchto
doporuc¢eni [112] jsou opatfeni u pacientdl po ischemické cévni mozkové piithodé
povazovana za jednu ze zékladnich priorit kardiovaskularni prevence pii jednoznacném a
logickém argumentu, ze etiologie korondrnich a cerebrovaskularnich chorob je v fadé
aspektli velmi podobnd, ne-li identicka. Skute¢nou uroven implementace principt
sekundérni prevence do klinické praxe se snazi systematicky mapovat uz fadu let projekt
EUROASPIRE (European Action on Secondary Prevention by Intervention to Reduce
Events). Ten byl zahajen v roce 1995/96 a dalsi prakticky identické faze nasledovali v letech
1999/2000, 2006/7, 2012/13 a 2017/18 (tj. EUROASPIRE II-V [117-121]. Tyto prace
ukézaly vysokou prevalenci neadekvatné kontrolovanych modifikovatelnych rizikovych
faktori a nedostate¢nou preskripci zakladni farmakoterapie v sekundarni prevenci ICHS (a
to v celé Evropé, véetné Ceské republiky). Srovnatelna data pro ischemické CMP dlouho
prakticky neexistovala, az do realizace tzv. “stroke specific modulu” projektu
EUROASPIRE III. Z této podstudie [122] vyplynulo, Ze principy sekundarni prevence jsou
do klinické praxe u pacientll po prvni ischemické CMP implementovany jeSt¢ méné
dasledné, nez je tomu v piipadé sekundarni prevence po infarktu myokardu. Toto zjisténi
prinejmensim ¢astecné muize prispet k faktu, ze prognodza pacientli po ischemické CMP je
napadnéji horsi, nez je tomu v pfipadé infarktu myokardu [123] (jakkoliv velkou roli hraje
1 vy$si vék na manifestaci cerebrovaskuldrnich ptihod). Druhd podobna deskriptivni studie
u pacientl po ischemické CMP byla realizovana v letech 2012-13 (ESH Stroke survey)
podle prakticky identického protokolu [124] a v Ceské republice navic ve stejnych centrech.
Nekteré vlastni vysledky, zahrnuté do této dizertacni prace jsou postaveny prave na zaklade
dat z téchto studii.

Déle se aktualni celospolecenska pozornost stile vice zaméiuje na faktory, které jsou
epidemiologicky a statisticky obtizn€ uchopitelné, nicméné v kontextu Zivota jednotlivych
pacientl zcela zasadni, jako je kvalita Zivota s danou chorobou nebo s nésledky choroby.

Dostate¢né zmapovani této problematiky by mélo byt zakladem pro dalsi diskuzi.
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2.2.Cile analyzy a zakladni FeSeni otazky

Zékladnim cilem nasi analyzy bylo stanovit, jaké jsou zivotni vyhlidky pacientt pfijatych
k hospitalizaci pro ischemickou CMP, jaké dalsi okolnosti ovliviiuji jejich osud.
Polozili jsme si tedy nésledujici konkrétni ukoly:

e  Zjistit hospitaliza¢ni, kratkodobou a stfednédobou mortalitu téchto pacientli a miru jeji
zmény v poslednich dvou dekadach. (Cast 1)

e Analyzovat mozné faktory ovliviiujici mortalitu pacientd ¢i rekurenci ischemické CMP
v pribéhu pétiletého sledovani. (Cast 1)

e Prufezovée identifikovat hlavni klinické a psychosociélni faktory ovliviiujici kvalitu zivota
chronickych stabilizovanych pacienti po prvni ischemické CMP a prospektivné zhodnotit,

nakolik zhor$ena kvalita Zivota sama o sob¢ indikuje zvySenou mortalitu. (Cast 2)
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3. Prakticka c¢ast I.
3.1.Metodika

3.1.1. Design a studovana populace

Z hlediska designu se jednd o epidemiologickou prospektivni studii, kde zékladnim
sledovanym vystupem (,,outcome*) bylo umrti pacienta, u ¢asti studovaného souboru i
rekurence ischemické CMP (tento sekundarni vystup bylo mozné zjistit pouze u cca prvni
poloviny souboru, nebot’ pravidla pro nakladani s témito daty se mezitim zménila).
Pacienti hospitalizovani po CMP byli identifikovani v nemocni¢nim informacnim systému
FN Plzen na zaklad¢ deklarované primarni pficiny hospitalizace v propoustéci zpraveé (¢i
Listu o prohlidce zemielého). Celkem ve FN Plzen doslo mezi 1.1.2003 a 31.12.2019
k 14729 hospitalizacim pro néktery typ mozkové ptihody (kdy pacienti byli primarn¢ ptijati
na neurologickou kliniku ¢i na jednu z 5 klinik nebo odd€leni zaméfenych na interni
problematiku). Z toho poctu vsak bylo vyfazeno 4060 hospitalizaci, nebot’ probé¢hla
mozkova piihoda byla hemoragické etiologie a nasledné bylo vyfazeno dalSich 244 osob, u
kterych po zhodnoceni dostupné dokumentace byla findlné zjiSténa jind pficina
hospitalizace nezli CMP, ¢i se jednalo o cizi statni piislusniky, kde nebylo mozné ovéfit
jejich vitdlni status. Finalni soubor €ini po vyfazeni duplicit (rekurentnich hospitalizaci
téhoz jedince) 9076 pacientli, u nichz v pribehu 17letého obdobi doslo k ischemické cévni
mozkové piihodé¢.

3.1.2. Vysetiovaci procedury

Na zéklad¢ udaji obsazenych v nemocni¢nim informa¢nim systému FN Plzen byla ¢aste¢né
automaticky a v nezbytnych pfipadech manualné vytvofena pomeérné rozsahld databaze
predmétnych pacienti. Pomoci rodnych c¢isel téchto pacientii byla naSe databaze
agregovana s udaji obsazenymi v Centralnim registru obyvatelstva, spravovanym UZIS a
ziskana tak data amrti a deklarovana primarni pfi¢iny ICD klasifikaci (tak jak jsou ze
zakona uvadény v Listu o prohlidce mrtvého); tento prizkum vitdlniho statusu byl
realizovan k 31.12.2020, tedy u celého souboru mame k dispozici stanoveni pfinejmensim
jednoleté mortality, zatimco pro pacienty piijaté pred 1.1.2015 dokonce 1 pétileté mortality.
Kalkulace statistické sily velikosti vzorku stanovila, ze na§ vzorek byl suficientni k

posouzeni pétileté mortality s 5% relativni presnosti.
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U pacienti pfijatych k hospitalizaci pro CMP v obdobi 2003-2012 byla zjisténa
k 31.12.2017 navic jesté i pétileta incidence rekurentnich ischemickych CMP, a to rovnéz
na zakladé udaji spravovanych UZIS (k pozdgji hospitalizovanym pacientim to jiz
zménéna pravidla pro nakladani s témito Gdaji ze strany UZIS neumoznila zjistit). U téhoZ
podsouboru byla dale zjiSténa celd tfada dalSich udaja, obsazenych v nemocni¢nim
informacnim systému, jako byly nékteré laboratorni parametry zachycené bé&hem
hospitalizace (glykémie, lipidogram, kreatinin, krevni obraz...), ddle anamnéza nékterych
konkomitantnich chorob (fibrilace sini, hypertenze ...), specificka 1écba pouzita v akutnim
managementu CMP (trombolyza, trombektomie) nebo medikace doporucena v propoustéci
zpravé (antiagregacni ¢i antikoagulacni 1éCba, statiny, antidiabetika, ACE inhibitory...).
Poslednim krokem bylo odstranéni v§ech udajii umoznujicich konkrétni osobni identifikaci

zatazenych pacientl a veskeré analyzy jiz byly realizovany na anonymizovanych datech.

3.1.3. Zpracovani dat

Statisticky byla data testovana pomoci softwaru STATISTICA 8 a STATA/SE 8. Pomoci
tohoto softwaru byla provadéna deskriptivni statistika, ale i zakladni testovéani t-testem,
Mann Whitney U testem, resp. Kruskal Wallis Anova testovanim. Mortalitni analyza byla

zaloZena na Coxové regresnim modelu proporcionalnich rizik.

3.1.4. Etické aspekty

VSechny studijni procedury byly provadény v souladu s principy Spravné klinické praxe ve
smyslu Helsinské deklarace zroku 1964 a pozdé¢jSich dodatkli. Protokol byl schvalen
lokalni Etickou komisi Fakultni nemocnice Plzen, pacienti podepsali v ivodu hospitalizace
informovany souhlas. Se vSemi ziskanymi daty je nakladdno v souladu se Zakonem na

ochranu osobnich tdaji a smérnici GDPR Evropské komise.

3.2.Souhrn vysledki

3.2.1. Prognoéza pacientl hospitalizovanych pro ischemickou CMP a trend mortality

Celkem bylo v této subanalyze hodnoceno 9076 pacientl (primérny veék 71,8 let (SD =
12,3), 51,9 % muzl), ktefi byli v letech 2003-2019 hospitalizovani ve FN Plzenn pro
ischemickou CMP (vybrané zékladni udaje souboru udavd Tabulka 6). Celkem 7737
pacientl bylo inicidln€ pfijato na neurologickou kliniku, zatimco 1340 pacientd na lizko

nckterého z internich oddé€leni. Z tohoto poctu k 31.12.2020 zemielo 5583 osob pii
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medianu sledovani 1249 (IQR: 212-2658) dni. Pokud tento daj Casové standardizujeme,
tak hospitaliza¢ni mortalita (case-fatality) ¢inila 9,1%, 30denni mortalita 14,2%, jednoro¢ni
mortalita 28,4% a pétiletd mortalita (u ¢asti vzorku 2003-2015) 49,8%. V ptipadé, ze
z vypoctu vytadime pacienty, ktefi zemieli béhem hospitalizace, a za celek budeme
povazovat pouze ty, ktefi byli z uvodni hospitalizace propusténi (tj. akutni ataku CMP

ptezili), bude tficetidenni mortalita ¢init 5,8%, jednoro¢ni 21,2% a pétileta 44,8%.

Tabulka 6. Zakladni udaje souboru pacientii hospitalizovanych pro ischemickou cévni
mozkovou piihodu v prabéhu let 2003-2019

Celé obdobi | 2003-2007 | 2008-2011 2012-2015 | 2016-2019 | p pro
trend*

n 9076 2290 2304 2336 2146 -
vek [let] 71,8 (12,3) | 72,1 (11,4) | 71,6 (12,5) 71,6 (12,3) | 71,8 (13,2) | 0,564
pohlavi [% muzi] 51,9 50,9 50,6 52,7 53,6 0,136
doba hospitalizace [dni] | 7,7 (10,5) 9,3(7,8) 8,4 (16,9) 6,8 (6,5) 6,2 (6,0) 0,0001
hospitalizace na iktové
jednotce [%] 53,8 53,6 45,5 53,2 63,4 <0,0001
trombolyza [%] 25,0 2,4 18,1 32,5 48,1 <0,0001
trombektomie [%] 2,3 0 0 2,4 7,2 <0,0001

prameér (standardni odchylka) ¢i proporce, *Kruskal-Wallis ANOVA

Jak se dalo cekat, vyznamnou determinantu mortalitniho rizika jako zavislé proménné
predstavoval zejména vk pacientil; kazda vékova dekada byla spojena s asi 74-91 %
zvySenim rizika Umrti (Tabulka 7). Ve vSech definovanych obdobich (tj. béhem
hospitalizace, prvnich 30 dni, atd.) paradoxné zvySovalo relativni riziko amrti 1 alespon
pfechodné umisténi pacienta na iktové jednotce. V ptipad¢ umrti béhem hospitalizace do 1
roku od pfijeti 1 také provedeni trombektomie jako soucast Gvodniho managementu.
Hospitalizace delsi 10 dni byla spojena se snizenym rizikem umrti béhem hospitalizace a
prvnich 30 dnfi, zatimco v pfipadé jednoro¢ni a pétileté mortality relativni riziko umrti
naopak zvySovala. Trombolyza signifikantné sniZovala relativni riziko umrti do 1 roku,
tésn¢ za hranici vyznamnosti byla v pfipadé hospitalizacni mortality. Naopak v ptipadé
pctileté mortality byl jeji efekt v podstaté neutralni. Pokud pouzijeme jako zavislou
proménnou kardiovaskuldrni mortalitu, vymizi statistickd vyznamnost benefitu podané
trombolyzy 1 pfipadé¢ jednoro¢ni mortality. Relativni riziko umrti z kardiovaskularni
priciny, spojené s ostatnimi faktory zlstalo prakticky stejné jako v piipad¢, pokud

pouzijeme celkovou mortalitu (neni uvedeno v tabulce).
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Tabulka 7. Relativni mortalitni riziko n€kterych zakladnich charakteristik pacientd.

zavisla proménna umrti béhem hospitalizace umrti do 30 dnt

vékova dekada 1,74 (1,62-1,87) | <0,0001 | 1,74 (1,63-1,86) | p<0,0001
muzské pohlavi 0,90 (0,78-1,05) | 0,177 0,97 (0,85-1,10) | 0,602
sezona” 1,00 (0,94-1,08) | 0,906 1,04 (0,96-1,14) | 0,314
hospitalizace >10 dni 0,51 (0,42-0,61) | <0,0001 | 0,52 (0,44-0,61) | p<0,0001
inicialni hospitalizace na neurologii | 0,26 (0,21-0,32) | <0,0001 | 0,25 (0,21-0,31) | p<0,0001
hospitalizace na iktové jednotce 2,20 (1,78-2,71) | <0,0001 | 3,12 (2,57-3,77) | p<0,0001
trombolyza 0,82 (0,66-1,01) | 0,06 0,91 (0,75-1,10) | 0,320
trombektomie 1,64 (1,08-2,50) | 0,021 1,57 (0,86-2,87) | 0,144
zavisla proménna umrti do 1 roku umrti do 5 let

vékova dekada 1,87 (1,79-1,95) | <0,0001 | 1,91 (1,84-1,98) | <0,0001
muzské pohlavi 1,07 (0,99-1,16) | 0,110 1,13 (1,05-1,21) | 0,001
sezona’ 1,00 (0,97-1,04) | 0,906 0,98 (0,93-1,02) | 0,291
hospitalizace >10 dni 1,02 (0,93-1,11) | <0,0001 | 1,17 (1,08-1,26) | <0,0001
inicialni hospitalizace na neurologii | 0,45 (0,40-0,51) | <0,0001 | 0,51 (0,47-0,57) | <0,0001
hospitalizace na iktové jednotce 1,97 (1,77-2,20) | <0,0001 | 1,63 (1,50-1,78) | <0,0001
trombolyza 0,88 (0,78-0,98) | 0,023 1,01 (0,90-1,12) | 0,908
trombektomie 1,43 (1,11-1,83) | 0,005 - -

Coxtiv model proporcionalnich rizik [pomér rizik (95% intervaly spolehlivosti); p]; “2003-07, 2008-11,
2012-15a2016-19

Zakladni otazkou, kterou jsme si v celé této casti polozili bylo, zdali je mozno v priubéhu
celého 17letého obdobi vysledovat néjaky jednoznaény trend ve zméné€ mortality (idedlné
ve smyslu jejiho poklesu). VSechny 3 sledované veli¢iny, tj. nemocnic¢ni, 30denni a
jednoro¢ni imrtnost pacientti v jednotlivych letech vysoce fluktuuji (Graf 1) a rozdily mezi
jednotlivymi roky jsou samoziejmé vysoce statisticky signifikantni (p pro trend <0,0001,
Kruskal-Wallis ANOVA). Na druhé stranég, vysledovat z t€chto vysledkli néjaky racionalné
interpretovatelny trend nelze. Pokud jsme pouZili jednoroéni mortalitu jako zavislou
proménou, mél rok hospitalizace zcela neutralni roli 1 po adjustaci na zakladni kovariety
(v€kova dekada, pohlavi, doba hospitalizace >10 dni a pfijem na Neurologickou kliniku)
[HRR pro rok hospitalizace ¢inilo 1,00 (95%CIs: 0,99-1,01), p=0,452]. Totéz plati i o riziku
umrti mezi dimisi a prvnim rokem od piijeti [HRR 0,99 (95%Cis: 0,98-1,01), p=0,071].
Staticky vyznamny vliv roku hospitalizace byl zaznamenan pouze, pokud bylo umrti v 2.-
5. roce hodnoceno jako zavisla proménna [HRR 0,98 (95%CIs: 0,97-0,99), p=0,010], tedy
u pacientt, ktefi prezili akutni ataku a jiz se plné stabilizovali. Tato analyza mohla byt ale
provedena jen u osob hospitalizovanych do konce roku 2015 a fakticky dopad tohoto jevu

bude spiSe marginalni.
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Tabulka 8. Adjustované riziko celkové a kardiovaskularni mortality ve podskupinach podle
roku hospitalizace

podskupina [ n | Srovnani skupin | HRR (+95% CI) | p
cely soubor (n=9076)

I-rocni celkova mortalita:

2003 — 2007 (A) 2290 - 1 -
2008 — 2011 (B) 2304 B versus A 1,06 (0,85-1,31) 0,621
2012 - 2015 (O) 2336 C versus A 0,99 (0,95-1,04) 0,796
2016 — 2019 (D) 2146 D versus A 1,01 (0,59-1,73) 0,982
1-rocni kardiovaskularni mortalita:

2003 — 2007 (A) 2290 - 1 -
2008 — 2011 (B) 2304 B versus A 0,98 (0,76-1,26) 0,861
2012 - 2015 (O) 2336 C versus A 0,98 (0,63-1,52) 0,919
2016 — 2019 (D) 2146 D versus A 1,25 (0,61-2,22) 0,648
5-leta celkova mortalita:

2003 — 2007 (A) 2290 - 1 -
2008 — 2011 (B) 2304 B versus A 0,91 (0,78-1,07) 0,273
2012 — 2015 (C) 2336 C versus A 0,86 (0,65-1,13) 0,280
5-leta kardiovaskularni mortalita:

2003 — 2007 (A) 2290 - 1 -
2008 — 2011 (B) 2304 B versus A 0,89 (0,73-1,09) 0,248
2012 — 2015 (C) 2336 C versus A 0,82 (0,58-1,15) 0,250
veék <65 let (n=2417)

1-roc¢ni celkova mortalita:

2003 - 2007 (A) 579 - 1 -
2008 - 2011 (B) 644 B versus A 0,91 (0,47-1,75) 0,770
2012 - 2015 (O) 639 C versus A 0,38 (0,12-1,23) 0,106
2016 - 2019 (D) 555 D versus A 0,68 (0,12-3,71) 0,652
1-roc¢ni kardiovaskularni mortalita:

2003 - 2007 (A) 579 - 1 -
2008 - 2011 (B) 644 B versus A 0,78 (0,34-1,80) 0,559
2012 - 2015 (O) 639 C versus A 0,37 (0,08-1,70) 0,200
2016 - 2019 (D) 555 D versus A 0,67 (0,07-6,15) 0,723
5-leta celkova mortalita:

2003 - 2007 (A) 579 - 1 -
2008 - 2011 (B) 644 B versus A 0,98 (0,59-1,60) 0,919
2012 - 2015 (O) 639 C versus A 0,63 (0,27-1,48) 0,290
5-leta kardiovaskularni mortalita:

2003 - 2007 (A) 579 - 1 -
2008 - 2011 (B) 644 B versus A 0,89 (0,46-1,77) 0,759
2012 - 2015 (O) 639 C versus A 0,63 (0,19-2,06) 0,443

HRR (£95% CI), hazard risk ratio (95% konfidencni intervaly); adjustovano na vékovou
dekadu, pohlavi, rok hospitalizace, dobu hospitalizace >10 dni a hospitalizaci na

Neurologické klinice

Abychom minimalizovali vliv fluktuace mortality mezi jednotlivymi roky, analyzovali jsme

Casovy trend poté, co jsme celé obdobi rozdélili do 4 vétsich ¢asovych blokl. Zakladni

charakteristika souboru rozdéleného do 4 ¢asovych blokt je uvedena Tabulce 8. Ani poté,

kdyz jsme pouzili obdobi 2003-2007 jako referen¢ni, nebyl pozorovan zadny signifikantni

rozdil v jednoleté ¢i pétileté celkové 1 kardiovaskularni mortalité. Totéz 1ze konstatovat, i




pokud byly do této analyzy zafazeni pouze pacienti ve véku 65 let a méné (zde lze
predpokladat nizsi efekt piipadnych komorbidit a ziejmée i agresivnéjsi 1éCebnd opatieni
v akutnim stadiu).

Graf la + b: Zmény standardizované Umrtnosti v prubéhu sledovaného obdobi
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Poslednim krokem této analyzy bylo urcit, zdali se v pribéhu sledovaného obdobi
nezmeénila proporce hlavnich pfi¢in tumrti (tj. kardiovaskuldrni choroby, novotvary, ostatni
diagnozy) (Graf 2). Jakkoliv proporce téchto diagnéz byla mezi 4 sledovanymi ¢asovymi

bloky statisticky vyznamna, skutecné rozdily byly spiSe marginalni.
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Graf 2. Proporce hlavnich pfi¢in tmrti ve Ctyfech sledovanych ¢asovych obdobich
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3.2.2. Okolnosti hospitalizace jako prediktory celkové mortality a rekurence
ischemické CMP

Tato subanalyza byla realizovana u podsouboru pacientl piijatych k hospitalizaci pro
ischemickou CMP v obdobi 2003-2012 a na rozdil o pfedchéazejiciho souboru zde byly
zjiStény podrobnéjsi charakteristiky pacientli a okolnosti, které béhem hospitalizace nastaly
a jaka medikace byla pacientim vramci dimise doporucena (piehled zakladnich
charakteristik viz. Tabulka 9). Navic, krom& mortality zde byly béhem 5Sletého follow-up

sledovany i rekurence ischemickych CMP.
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Tabulka 9: Zakladni charakteristiky, doporu¢end medikace a dal§i okolnosti zjisténé
béhem hospitalizace u podsouboru pacientli s ischemickou cévni mozkovou ptihodou,
hospitalizovanych v letech 2003-2012

n 4259

vek [let] 71,6 (0,20)
vek >65 let [%] 72,6
muzské pohlavi [%] 52,1

doba hospitalizace pro iCMP [dny] 8,4(9,2)
hospitalizace >7dni [%] 40,8
anamnéza predchazeji iCMP [%] 4,4
hypertenze [%] 83,4
fibrilace sini ¢i flutter [%o] 25,0
LDL-cholesterol [mmol/L] 3,37 (7,3)
LDL >2,5 mmol/L [%] 62,2
glykemie [mmol/L] 7,69 (3,91)
glykemie >7 mmol/L [%] 43,0
kreatinin [umol/L] 105,1 (59,7)
zvySeny kreatinin ® [%] 51,7
trombolyza v ramci [éCby této iCMP [%] 8,1

ACEi ¢i ARB [%] 60,0

statin [%] 48,9
antidiabetika [%] 20,5
clopidogrel [%] 48,0
antikoagulacni 1é¢ba [%] 9,6
hemoglobin [g/L] 139,2 (17,3)
hematokrit [%] 41,3 (4,9)

[primér (standardni odchylka) ¢i proporce faktoru]

1CMP, ischemicka cévni mozkova ptihoda, ACE;i, inhibitory angiotensin—konvertujiciho
enzymu; ARB, blokatory receptoru pro angiotenzin II;

¥>106 u muzii ¢i >80 mmol/L u Zen

Soubor zahrnoval celkem 4259 subjektii o primérném véku 72 let, z ¢ehoz 52% tvorili
muzi. Standardizovana celkové pétiletd mortalita ¢inila v tomto souboru 49,4% (co do
téchto zakladnich charakteristik je tedy prakticky totoZny se souborem analyzovanym
v predchozi sekci).

Pétiletd incidence kumulativniho endpointu tmrti z jakékoliv pti¢iny nebo rekurence CMP
¢inila 69,1%. Relativni riziko obou sledovanych endpointii tentokrat vyznamné ovliviiovala
celd fada zjisténych charakteristik a kovariati (Tabulka 10). Celkem neptekvapivé byl
vyznamnym faktorem zvySeného rizika opét v€k pacientl a délka hospitalizace. V této
analyze se ale vyznamnym prognostickym ukazatelem ukazalo 1 muzské pohlavi.
Z anamnestickych ukazatelll riziko Gmrti (¢i kumulativniho cile umrti nebo recidivy)
vyznamné zvySovala anamnéza predchozi ischemické CMP, ptitomnost fibrilace ¢i flutteru
sini. Z biochemickych ukazatelli to byly zvySena glykemie, zvySeny sérovy kreatinin, a
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naopak pokles hemoglobinu. Osud pacientii v této analyze také vyznamné ovlivnil fakt, jaké

1ékové skupiny jim byly doporuceny pii propusténi. Statiny, clopidogrel a antikoagula¢ni

1é¢ba se ukazali jako protektivni faktory, zatimco 1écba antidiabetiky byla spojena naopak

se zvysenym rizikem. Pon¢kud piekvapiveé, zadny signifikantni pfinos nebyl ve smyslu

redukce rizika umrti ¢i recidivy CMP pozorovan u pacientt, jimz byla podana trombolyza.

Tabulka 10. Pétileté¢ relativni riziko tmrti ¢i rekurence ischemické cévni mozkové u
podsouboru pacienti s ischemickou cévni mozkovou piihodou, hospitalizovanych v letech

2003-2012 (n=4259)

Umrti

Umirti nebo nefatalni

p rekurence CMP p
vek >65 let 3,13 (2,70-3,63) <0,0001 1,84 (1,63-2,07) <0,0001
muzské pohlavi 1,28 (1,16-1,41) <0,0001 1,14 (1,03-1,25) <0,0001
hospitalizace >7dni 1,32 (1,20-1,44) <0,0001 1,20 (1,10-1,11) <0,0001
rok hospitalizace 1,06 (1,05-1,09) <0,0001 1,09 (1,07-1,32) <0,0001
anamnéza piedchozi iCMP 1,37 (1,13-1,66) 0,001 1,16 (0,94-1,42) 0,154
hypertenze 1,03 (0,89-1,18) 0,726 0,99 (0,87-1,13) 0,888
fibrilace ¢i flutter sini 1,77 (1,60-1,97) <0,0001 1,80 (1,61-2,01) <0,0001
LDL >2,5 mmol/L 0,95 (0,86-1,04) 0,273 0,97 (0,88-1,07) 0,538
glykemie >7 mmol/L 1,17 (1,06-1,28) 0,001 1,17 (1,07-1,30) 0,001
zvyseny kreatinin 1,25 (1,13-1,37) <0,0001 1,18 (1,07-1,30) 0,001
trombolyza v ramci 1é€by iCMP 1,02 (0,85-1,21) 0,853 1,37 (1,17-1,60) <0,0001
ACEi ¢i ARB[%] 0,93 (0,84-1,02) 0,132 0,98 (0,89-1,08) 0,674
statin [%] 0,68 (0,61-0,75) <0,0001 0,75 (0,68-0,33) <0,0001
antidiabetika [%] 1,21 (1,08-1,35) 0,001 1,18 (1,05-1,32) 0,006
clopidogrel [%] 0,65 (0,58-0,72) <0,0001 0,86 (0,77-0,96) 0,008
antikoagulacni lécba [%] 0,52 (0,44-0,61) <0,0001 0,52 (0,43-0,62) <0,0001
decil hemoglobinu 0,86 (0,80-0,90) <0,0001 0,89 (0,84-0,94) <0,0001

[Hazard ratio (95% konfidenc¢ni interval), Cox proportional hazard model]
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3.3.Diskuze

3.3.1. Jaka je prognoza pacientii po ischemické CMP a jak se zménila v poslednich dvou
dekadach.

Pravdépodobné nejlépe 1ze asi odpoveédéEt na tuto poloZenou otazku slovy, ze mortalita po
CMP je enormné vysoka. V priméru ve sledovaném obdobi 2003-2019 zemielo do 5 let od
manifestace 50 % naseho vzorku, vice nez 1/5 postizenych osob neptezije ani 1 rok po CMP
(coz dava prognozu horsi, nez je tomu u mnohych malignit) a 1 kratkodoba mortalita (Gmrti
do 30 dnii od pftijeti) se po celé obdobi pohybovala kolem 15%. Také naSe analyza
nezahrnuje umrti pted pfijezdem do nemocnice, tim se da ocekavat, ze mortalita na CMP
muze byt v globalnim méfitku jesté vyssi. Navic, pokud posuzujeme socioekonomické
nasledky ischemické CMP globalné, je tieba si uvédomit, ze jisté¢ velké mnozstvi i téch,
kteti alesponl jeden rok po CMP prezili, bylo do urc¢ité miry invalidizovano, zavislé na
pomoci blizkych ¢i instituce, nebo pfinejmensim omezeno na své kvalité zivota (bude
diskutovano dale). Naptiklad tdaj o nésledném motorickém deficitu sice nemohl byt
v celém rozsdhlém souboru systematicky zjist'ovan, nicméné ve vzorku asi 780 pacientil,
ktefi byli (v priméru 1 rok po manifestaci CMP) vySetfeni, vykazovalo piinejmensim
mirnou formu motorického deficitu asi 33% respondenti [ 125]. Paradoxné s vys$sim rizikem
mortality bylo spojeno 1 umisténi pacienta na iktové jednotce

Je celkem jisté, Ze Cast pozorované vysoké mortality jde na vrub pomérné vysokého véku
postizenych pacientli (v naSem souboru €inil v priméru ~72 let) a asi 10 % sledovanych
osob bylo dokonce starSich 85 let. Pétileté celkoveé mortalita vSak zlstava podobné extrémni
1 po vyfazeni téchto nejstarsich osob z analyzy (u osob ve véku < 85 let ¢inila 49,4%). Dosti
alarmujici je mortalita i u osob nominalné stiedniho véku (< 65 let), tj. 23,1 %. Pozorovana
mortalita byla relativné vysokéd v kontextu nejen podobnych tdaji z celé Evropy, ale i
v ramci CR. Primérna 30denni mortalita po manifestaci ischemické CMP ¢&inila v roce 2017
v zemich OECD 7,7%, zatimco v celé Ceské republice 9,4% [76]. Pozorovany vysledek
kratkodobé mortality na cerebrovaskularni choroby by tedy Plzenisky region (ze které¢ho
naprostd vétSina zafazenych pacientli pochazi) fadil zcela nakonec pomyslného Zebticku
(na uroven zemi jako je Litva ¢i LotySsko). Je fakt ze podobné znevyhodnéni
zapadoceského regionu z hlediska kardiovaskularniho rizika jsme pozorovali jesté¢ zhruba
v poloviné 90.let [126], nicméné doposud jsme se domnivali, ze tento rozdil jiz Casem
vymizel. Pokud vezmeme volné dostupna celostatni data z registrit UZIS [127], mortalita

na kardiovaskularni choroby je v Plzefiském kraji velmi blizko celostatnimu priiméru (534,6
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versus 537,5 tmrti na 100 000 obyvatel). Oproti tomuto nami pozorovany udaj se tedy jevi
jako dosti vyznamna anomalie a stal by jist¢ jesté za blizsi zkoumani. Mortalitni riziko
pacientli po prodélané iCMP také velmi ,,vy¢niva“ v kontextu ostatnich kardiovaskularnich
chorob. Napiiklad v jiné studii realizované ve FN Plzenn u pacienti mladSich 85 let
hospitalizovanych pro akutni infarkt myokardu mezi letu 2006-20015 (n=5159) byla
zjisténa pétiletd mortalita 24,2 % (vCetné pacient, kteti zemfeli béhem hospitalizace[125].
To je asi polovina poctu, ktery jsme pozorovali u pacientli po ischemické CMP.

Podobné¢ znepokojivy je fakt, ze za celé pomérné dlouhé obdobi, které nase analyza obsahla
nelze prakticky dolozit zadny piesveédCivy trend k poklesu celkové ¢i kardiovaskularni
mortality. Jedinou vyjimkou je snad mortalita v obdobi 2-5 let po manifestaci ischemické
CMP, kde jsme urcity jiz statisticky vyznamny trend pozorovali (cca 2% za rok). Tento udaj
vSak mohl byt analyzovan pouze do roku 2015 a teprve dalsi 1éta ukazou, zdali je trend
realny, ¢i zda se jedna jenom o vykyv. Je zde také opé€t patrny nesoulad s celostatnimi tdaji
o mortalité na cerebrovaskularni ptihody z registrtt UZIS, které ukazuji po roce 1989 do
soucasnosti jednozna¢ny pokles jak u muzi, tak u zen (doposud pfinejmensim o 50%) Je
ale fakt, ze tento celostatni udaj pravdépodobné odrdzi sniZenou incidenci
cerebrovaskuldrnich ptihod na vrub povSechné zlepSené kontroly hypertenze a ostatnich
rizikovych faktorti v populaci (tedy disledek primarni prevence), zatimco nami zjistény
udaj mortalitu jiz v sekundarni prevenci (resp. tedy spiSe dlouhodobou fatalitu choroby),
kde je situace bohuZzel pon¢kud odlisna.

Zjisténa dlouhodob&é neménna vysokd mortalita u pacientdl po ischemické CMP
v plzeniském regionu je vyznamné odliSna od udaji ve vyspélych zemi zapadni Evropy a
USA, kde zlepSeni ptezivani po prodélané CMP je prokazatelné (viz. Prakticka ¢ast 1.6).
Fakt, Ze mortalita pacientl po prodé€lané iCMP hospitalizovanych ve FN Plzen neklesa, je
tedy fenomén, ktery by mél byt dale analyzovéan, v prvé fadé v kontextu s vysledky
v ostatnich regionech CR, a mély by byt hledany jeho pii¢iny. Lze se jen domnivat, zda
jednou z moznych pfi¢in miize byt nedostate¢na ndslednd rehabilitacni péce, pokud
vezmeme v potaz fakt, ze management v akutni fazi CMP se zakl4dda na stejnych odbornych
doporucenich a podminky kjejich implementaci nejsou odlisné, ne-li lep$i, napf.
v dojezdovych vzdalenostech do komplexnich cerebrovaskuldrnich center oproti zemim

s niz$i hustotou zalidnéni.
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3.3.2. Jaké okolnosti ovlivituji mortalitu ¢i rekurenci pacientl po ischemické CMP

Jak se dalo ¢ekat zdaleka nejsiln€jSim prediktorem jak imrti, tak rekurence CMP byl v¢k,
kdy kazda vékova dekada byla spojena s asi 74-97 % zvySenim rizika amrti. Pomérné
vyraznou roli zde hrala i anamnéza piedchozich CMP, muzské pohlavi a délka hospitalizace
(indikujici inicialn€ nepfiznivy prabéh cerebrovaskularni piihody). Na druhé strang,
faktorti. Na tomto mist€ je asi tteba zminit zejména dva faktory. Fibrilace ¢i flutter sini byly
z hlediska impaktu na osud pacienti hned na druhém misté za v€kem, jejich piitomnost byla
spojena s asi 80% zvySenim rizika ¢i rekurence CMP béhem 5 let. Zaroven antikoagulacni
1é¢ba byla v naSem souboru spojena s takika 50% redukci rizika sledovanych endpointu,
coz je v souladu s prakticky veSkerou dostupnou evidenci [128]. Na druhé stran¢,
antikoagulacni 1é€bu v dob€ manifestace CMP uZivalo v naSem souboru jen o néco vice nez
1/3 pacientt s fibrilaci ¢i flutterem. ZlepSeni situace na tomto poli je jednim velkych, zatim
nepiili§ vyuzitych potenciald, jak prognozu pacientli po CMP zlepsit. Velikym obratem by
v tom mohli byt pifima antikoagulancia (NOAC, resp. DOAC), které diky své superiorni
bezpecnosti a pfinejmensim non-inferiorni ucinnosti oproti warfarinu [129] mohou byt
ptedepisovana od roku 2021 pacientim po CMP s fibrilaci/flutterem v daleko vétsi miie
nez v pfedchozich letech. Lze také soudit, Ze pfidatnou pozitivni roli zde mize hrat uz jen
fakt, nakolik management 1écby DOAC snadnéjsi oproti warfarinu.

Vyznamnou protektivni roli v naSem souboru sehréla také 1écba statinem, cozZ je opét plné
v souladu s dostupnou evidenci. O benefitu této 1é¢ebné skupiny u aterosklerotickych
vaskularnich chorob nejde pochybovat. Takzvana ,,druhd* generace statinovych studii (u
ICHS to byly studie: AtoZ, IDEAL, PROVE-IT a TNT u post-CMP pacientll studie
SPARCL) prokazala, ze ¢im vys$i je pouzita davka, tim vyssi je také v sekundarni prevenci
ptinos statinu ve smyslu redukce velkych kardiovaskularnich piihod (véetné CMP) [130].
Jiz v roce 2012 byl formulovan pomérné piisny lécebny cil LDL < 1,8 mmol/L, zaloZeny
na vysledcich vySe zminénych praci, do klinické praxe vSak proniké s velkou latenci (napf.
v nasich souborech dosahlo cilové hodnoty LDL < 1,8 mmol/L jen zanedbatelnych 14%
pacientll). Na tomto fenoménu se miZze podilet moZna neochota ambulantnich lékait
predepisovat statiny v nejvyssi davce (tj. atorvastatin 80mg ¢i rosuvastatin 40 mg), stejné,
jako nedostate¢né¢ vyuzivani kombinaéni 1€Cby s ezetimibem. V Ceské Casti studie
EUROASPIRE IV zroku 2012/13 uzivalo nejvyssi dostupnou davku statinu jen zcela
zanedbatelnych 2,4% pacientl v sekundérni prevenci ICHS [131] - u pacientd po CMP se
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v nasich souborech takovyto jedinec nevyskytl viibec. Ve studiit EUROASPIRE V z roku
2017 to bylo ,,jiz* 26% pacientl po infarktu (coZ je samoziejmé naprosto nedostatecné).
Recentni tidaje u post-CMP pacientd v tomto ptipadé¢ nemame. UrCitym feSenim by tedy
byl tlak na praxi, kdy by nejvyssi davka statinu byla pacientovi piedepsana jiz pti propusténi
z hospitalizace pro CMP (nebudeme ptedpokladat, ze toto bude provedeno ambulantné,
protoze k tomu evidentné nedochézi).

Pomémé dtlezitou problematiku v sekundarni prevenci vaskuldrnich chorob obecné
predstavuje diabetes mellitus. V nasem souboru zdanlivé protichidné piedstavovala
aditivni mortalitni riziko jak zvySend glykémie (=7 mmol/L) tak i antidiabeticka 1écba.
Tento zdanlivy protimluv Ize asi jednoduse vysvétlit faktem, Ze naprostd vétSina skupin
antidiabetik méla donedavna v nejlepsim piipadé neutralni efekt z hlediska dlouhodobé
,kardiovaskuldrni prognézy* (jak tomu je u DDP-4 inhibitorQ a v podstaté 1 metforminu),
v hor§im ptipadé byla provdzena dokonce vzestupem mortalitniho rizika (jak je tomu u
insulinu a derivati sulfonylurey) [132]. Pfelom nastal az s dvéma novymi Iékovymi
skupinami. Antidiabetika typu SGLT-2 inhibitord (empagliflozin, dapagliflozin,
kanagliflozin...) zvySuji mocovou exkreci glukdzy. Empaglifozin byl ve studii EMPA-
REG Outcomes je provazen nejen poklesem glykémie, ale také i vyznamnym poklesem
rizika velkych kardiovaskuldrnich piihod, srde¢niho selhdvani, ale i tzv. ,renalnich*
endpointti [ 133]. Podobné nadéjnou skupinu antidiabetik ptedstavuji tzv. GLP-1(Glucagon-
like peptide-1) analoga zabrafujici postprandialnimu vzestupu glykémie) s prokdzanym
efektem ve smyslu redukce mortality u lécenych diabetiki [134] Prozatim sice Zadna
z realizovanych studii s témito nejnovéjSimi skupinami antidiabetik nebyla primarné
designovana z hlediska efektu v sekundarni prevenci vaskuldrnich chorob, urcity
optimismus je zde asi namiste.

Antiagregacni 1éCba jisté predstavuje zakladni opatfeni u vSech typl aterosklerotickych
vaskularnich chorob, po velmi dlouha 1éta vSak pfevazna vétSina pacientl byla stale 1éCena
pouze monoterapii aspirinem (jeste v letech 2012-13 v nasem souboru pacientti po CMP,
bylo 1éceno clopidogrelem pouze 18% pacienti [135]). Z dnes jiz pomérn¢ davné studie
CHARISMA [136] pfitom vyplynula u pacienti s cerebrovaskularni chorobou dosti
jednoznacna superiorita clopidogrelu oproti aspirinu (oboji v monoterapii). Relativné nizka
preskripce clopidogrelu je vysvétlitelna faktem, Ze v dobé&, kdy byly pacienti v této analyze
hospitalizovani (2011-12) zdravotnimi pojistovny clopidogrel v indikaci sekundarni

prevence ischemické CMP nehradily. Klinicka realita se v tomto hodné zlepsila, poté, co
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doslo k narovnani této okolnosti a v naSem souboru jsme posléze zjistili, Ze clopidogrel byl
pfi dimisi predepsan asi 48% pacientu.

Zaznamenali jsme piiznivy trend v oblasti akutniho managementu pacientli siCMP,
jmenovité v narstu realizovanych trombolyz. Zatimco na pocatku hodnoceného obdobi
v letech 2003-2007 byla trombolyza provedena u necelych 3 % pacientli, v poslednich
letech hodnoceného obdobi 2016-2019 stoupl pocet indikovanych trombolyz na 48 %.
Podobné v priibéhu asu vyrazné narostl pocet pacientii hospitalizovanych alespoii po urcity
¢as na iktové jednotce a vyznamné se zkratila primérnd doba hospitalizace. Tato zjiSténi
ukazuji na zlepSovani péce o pacienty s CMP v akutni fazi a jeji Zadouci centralizaci. Na
zaveér této sekce je tfeba jesté zminit, ze jak trombolytickd 1éCba, tak 1 trombektomie
v nasem souboru pacienti nemély dlouhodobéjsi vliv na zlepSeni prognézy pacientl
(navzdory tomu, Ze se jednd o prakticky jedind skutecné¢ kauzalni lécebnd opatfeni
v akutnim managementu ischemickych CMP). V souvislosti s podanim trombolyzy jsme
sice pozorovali signifikantni pokles rizika umrti do 1 roku, nicméné pti dlouhodobé&jsim
Sletém sledovani a zejména poté co byl model komplexnéji adjustovan na 1écbu
v sekundarni prevenci, nebyl tento benefit jiz pozorovatelny (a to v ptipadé kumulativniho
endpointu Gmrti ¢i rekurence nefatdlnich CMP bchem 5 let). Tento vysledek lze
interpretovat tak, ze trombolyza ma sice bezprostedni benefit pro daného pacienta (coz je
koneckoncti i klinicky celkem oc¢ividné), nicméné v dlouhodobéjsim métitku je jeji ptinos
jizrozmélnén a akcentuje se naopak dlileZitost obecnych sekundarné-preventivnich opatieni
(1écba statinem, antiagregancii...). Toto nase pozorovani by tedy v Zadném piipadé nemélo
byt interpretovan tak, Ze trombolyzu nema smysl provadét, uz jenom protoze k této otazce
naSe analyza (observacni, nerandomizovand studie) neni designovana. V nasi studii jsme
nebyli schopni dolozit ani Zadny vyznamné&;j$i benefit trombektomii v akutnim stadiu, coz
je opét ponekud v rozporu s obecné klinickou zkuSenosti a ocekavanim, které v sob¢ tato
nadéjnd metoda ptinasi. Lze ale spekulovat, ze ve sledovaném obdobi se jesté jednalo o
stale relativné ziidka pouzivané opatieni akutniho managementu (v celém souboru bylo
provedeno u jen 2,3 % pacientll) a eventudlni pfinos této 1éCby se tak pravdépodobné
pon¢kud ,,ztrati“ v pomérné velkém souboru. Trombektomie byla navic zfejmé pouZivana
u relativné t&€z8ich ptfipadl, a naopak jist¢ nevyuzivand u pacientl s minimalni
symptomatologii, ktefi vSak jiz z podstaty véci maji primarné lepsi prognozu. Paradoxné
s vysSim rizikem mortality bylo spojeno i umisténi pacienta na iktové jednotce, coz je
vysvétlitelné tim, Ze lehéi piipady CMP (které maji zaroveinl lepSi prognodzu) jsou

umist’ovany rovnou na standardni tizko.
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3.3.3. Limitace prace

Analyza ma samoziejm¢ fadu limitaci. Prace je realizovana na vSech pacientech, kteti byli
v daném pomérn¢ dlouhém obdobi hospitalizovani pro iCMP. Jejich v€kové rozmezi je sice
pomérn¢ Siroké, pochopitelné vSak zasahuje zejména do vysSich rocnikii (nase analyza tak
zahrnuje nejen velké mnoZzstvi osmdesatniki, ale dokonce 1 nékolik devadesatniktt). Je tedy
ocekavatelné, ze mortalitni riziko takto Siroce definovaného souboru musi byt zna¢né
vysoké (nejvice se toto projevuje v kategorii hospitalizacni a kratkodobé mortality, nebot’
pro vétSinu takto extrémné starych pacienti CMP piedstavovala terminalni vaskularni
piihodu). Na druhé strané mortalitni riziko v souboru zistane extrémné vysoké, i pokud
bychom pouzili vékovy strop. Napftiklad, pokud bychom do analyzy zatadili pouze pacienty
mladsi nez 81 let, jednoro¢ni mortalita by klesla z na 21,2 na 19,7% a pétileta ze 44,8 na
42,9% (tedy minimalni rozdil).

Jistou limitaci v podskupiné pacientil z let 2003-2012 je jednordzovy udaj o doporucené
medikaci s neznalosti dal$i compliance v sekundarné preventivni 1é¢bé, ackoliv vysledky

zfeteln€ ukazuji na mozny deficit na poli sekundarni prevence.
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4. Prakticka cast II.
4.1.Metodika

4.1.1. Design a studovana populace

Tato ¢ast zkoumané populace vychazi z deskriptivni prafezové (cross-sectional) studie,
zamétfené primarné na objektivizaci urovné sekundarni prevence, ktera byla realizovéana
v ramci dvou mezinarodnich prizkumt jako jejich ¢eska ¢ast (EUROASPIRE-stroke z roku
2007 a ESH-stroke survey zlet 2012-13). Oba tyto prizkumy byly realizovany u
chronickych stabilizovanych pacientli, 6-30 mésicit po prvni ischemick¢é CMP ve dvou
pracovistich v CR, FN Plzeii a Thomayerovy nemocnice v Praze. Ob& pracovistd
ptedstavuji zdravotnické zatizeni univerzitniho typu poskytujici vS§echny typy neurologické
1 kardiologické péce (tj. jsou vedena jako centra vysoce specializované cerebrovaskularni
péce nebo jako centra vysoce specializované iktové péce, pecuji o akutni stavy ICHS véetné
intervenéni kardiologie, kardiochirurgie atd.) se spadovou oblasti vice nez 500 000
obyvatel. Vybér vzorku respektoval centralni protokoly vySe zminénych Setfeni a vychazel
z identickych principli (oba nezéavislé soubory jsou tedy srovnatelné), detaily lze najit
v uvedenych citacich [122, 124, 135]. Pacienti s verifikovanou diagn6zou ischemické CMP
(dle CT ¢1 MRI) mladsi 81 let byli identifikovani podle propoustécich zprav, kdy definice
ischemické CMP respektovala kritéria Svétové zdravotnické organizace WHO [137].
Identifikace jednotlivych probandii byla retro-konsekutivni, tj. zapocato bylo s
nejrecentnéjSimi hospitalizacemi a postupovano zpétné v Case, dokud nebylo dosazeno
planovaného poc¢tu ~500 identifikovanych pacientli. Do Setfeni nebyli zafazovani pacienti
s recidivou ischemické CMP (anamnéza transitorni ischemické ataky v minulosti byla
akceptovatelnd), sekundarni hemorrhagii, ¢i Zijici dlouhodobé mimo sledovany region (vice

nez 30 km od centra) a pacienti, ktefi zemfteli jiz béhem kvalifikujici hospitalizace.

4.1.2. Vysettovaci procedury

Vysetfovaci procedury byly realizovany podle standardnich protokold vySe uvedenych
studii. Pacienti spliiujici vySe uvedend zatazovaci kritéria (viz sekce 4.1.1.) byli pisemné
vyzvéani ke klinickému vySetfeni. VySetfeni obsahovalo vzdy zékladni demografické
charakteristiky, individualni rodinnou a osobni anamnézu kardiovaskularnich chorob,
detailni informace o zivotnim stylu a uzivané farmakoterapii. Ddale probéhly bézné

vySetfovaci procedury jako méfeni télesné vysky a hmotnosti v lehkém spodnim pradle
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pomoci automatické vahy (SECA 701, SECA GmbH, Hamburg, Némecko) s pfipojenym
meétidlem, obvod pasu byl méten ocelovou krejé¢ovskou mirou v misté nejvétsiho objemu
trupu.

Krevni tlak (TK) byl méfen standardnim rtutovym sphygmomanometrem (ERKA-tech,
Bad Tolz, Némecko) vsed¢ po 5 minutach v klidu s nasazenou manzetou. Jako vysledna
hodnota slouzil primér ze dvou méteni provedenych s odstupem alespon 2 minut (v piipadé
zjisténi rozdilu obou méfeni > 10 mmHg, byla provedena jesté dalsi méfeni). U pacientli
s obvodem paze vysSim nez 35 cm byla pouzita Sirokd manzeta. Aktualni koufeni bylo
verifikovano pomoci piistroje SMOKERLYSER (Bedfont Scientific, Upchurch, Velka
Britanie), schopného kvantifikovat pocet vydechovanych ¢astic oxidu uhelnatého (a hranice
>10 ppm byla povazovana za prikaz kouteni i ptipad¢, ze pacient toto neuvad¢l). Standardni
12svodové EKG bylo registrovano se zaméfenim zejména na piitomnost fibrilace ¢i flutteru
sini.

Aktualni neurologicky deficit (fatickd porucha, dysartrie, centralni 1éze n. VII, motoricky a
senzitivni deficit na kondetinach) byl zhodnocen vysetiujicim 1ékafem. Udaj o tizi
neurologického postizeni pti propusténi z hospitalizace byl zpétné ziskan z propoustéci
zpravy nebo z proveden¢ho neurologického vysetieni ke konci hospitalizace, tak jak byl
popsano v chorobopisu. Mira sobésta¢nosti v dobé propusténi z hospitalizace byla
odhadnuta dle udaji uvedenych v chorobopisu a kvantifikovand jako modifikované
Rankinovo skére (mRS). Index sobéstacnosti dle Bathelové [88] byl zhodnocen dle
standardizovaného dotazniku vySetfujicim lékafem dle aktualniho stavu sobé&stacnosti
pacienta.

Odbér krve byl realizovan z venepunkce po alespoit 12hodinovém la¢néni. Laboratorni
vySetieni bylo realizovano vesmés v sériich z alikvotnich vzorkti zamrazenych pfi teploté -
80° C. U vsech probandi byly v séru stanoveny piinejmensim nasledujici analyty: celkovy
(TCHOL) a HDL cholesterol (HDL), triglyceridy (TQG), glukoéza a B typ natriuretického
peptidu (BNP), a to pomoci komercnich kit a analyzdtoru ARCHITECT c800 (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 pfislusnych publikacich v pfiloze.

Vsichni pacienti byli také vyzvani k vyplnéni jednotné sady dotazniku, zaméfenych na
psychicky a somaticky stav (snaha byla, aby dotaznik pacienti vypliiovali v nejvétsi mite
samostatné, pouze v piipadé nejasnosti, chybéni nekterych odpovédi, ¢i fyzické kapacity

pacienta, byl dotaznik kompletovan za pomoci asistence). Ke stanoveni depresivniho ¢i
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anxidzniho ladéni byl pouzit standardizovany dotaznik Hospital Anxiety Depression Scale
(HADS)[138]. Kvalita zivota byla kvantifikovana pomoci dotazniku SF-36 (Short Form-
36) [94]. Angindzni potize byly zjisStovany a objektivizovany na zakladé modifikovaného
Roseova dotazniku [139].

4.1.3. Zpracovani dat

Pro kategorizaci konvencnich kardiovaskularnich rizikovych faktorti bylo pouzito jejich
cilovych hodnot tak, jak byly stanoveny v dob¢ vySetieni platnymi doporucenimi [115], tj.:
nadvaha definovana body mass indexem (BMI) >25 kg/m? &i obezita pii BMI >30 kg/m?;
zvétseny obvod pasu jako > 102 cm u muza ¢i > 88 cm u Zen; zvySeny krevni tlak (TK)
jako systolicky TK >140 mmHg a/nebo diastolicky TK > 90 mmHg; hypercholesterolémie
jako LDL > 1,8 mmol/L, neadekvatni kontrola glykemie (la¢nd glykemie > 7 mmol/L
a/nebo HbA1c > 48 mmol/mol). Za zvysené BNP jsme arbitrdrné povazovali hodnotu >150
ng/mL. Jako ,angina pectoris“ byly vyhodnoceny korespondujici potize, pokud se
vyskytovaly alespon 1x tydné. Za “rezidudlni motoricky deficit” byl povazovan pouze
nalez parézy ¢i plegie koncetiny. HADS skore pro depresi a anxietu bylo kategorizovano
v souladu se zavedenym standardem do 3 podskupin (pro kazdou z obou dimenzi zv1ast):
normalni habitus pii skore 0-7, hranicni (mirné) depresivni ladéni pii skore 8-10 a jista
deprese €1 anxieta pti skore 11 a vySe. Hodnoty celkového SF skore byly ziskany dle volné
dostupné aplikace pro jeho kalkulaci a pro analyzu uzity zejména v kontinudlni podobé&. Pro
potieby logistického vypoctu relativniho rizika jednotlivych prediktort kvality Zivota byla
arbitrarn€ pouzita hranice celkového SF skore (SFscoreiol) <40 bodi, odpovidajici zhruba
nejniZ§i kvartilu distribuce tohoto parametru v naSem souboru.

Pro potieby prospektivnich analyz byla zjiSténa mortalita v souboru k urc¢itému fixnimu
datu, a to na zékladé registru UZIS CR. ICD-10 klasifikace v imrtnich listech byla pouZita
ke specifikaci deklarované zakladni ptficiny umrti. Kalkulace statistické sily velikosti
vzorku stanovila, ze na$ vzorek byl suficientni k posouzeni pétileté¢ mortality s 5% relativni
piesnosti.

Statisticky byla data testovana pomoci softwaru STATISTICA 8 a STATA/SE 8. Pouzity
byly pievazné standardni deskriptivni statistické metody, neparového porovnani
nezavislych vzorkd (Mann-Whitney U test a ¥ test) a dale pak standardni regresni modely
(mnohocetna linearni ¢i logisticka regrese). Mortalitni analyza byla zaloZzena na Coxové
regresnim modelu proporciondlnich rizik. Blizsi detaily statického zpracovéani jsou opét

vzdy uvedeny v pfisluSnych publikacich.
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4.1.4. Etické aspekty

VSechny zahrnuté projekty byly striktné realizovany podle zasad spravné klinické praxe ve
smyslu Helsinské deklarace z roku 1964 a pozdéjSich dodatkli. VSechna data jsou
skladovana v souladu se Zakonem na ochranu osobnich dat. Protokoly jednotlivych studii
byly projednany a schvaleny Etickou komisi FN Plzen, UK/LF v Plzni a multicentrickou
komisi IKEM Praha. Vsichni pacienti podstoupili vySetfovaci program vyhradné€ na zaklad¢
dobrovolnosti a po podepsani informovaného souhlasu, vyjmenovavajictho vSechny

realizované procedury.

4.2.Souhrn vysledki

Soubor této analyzy tvotilo 341 pacientli o primérném véku 69,0 (£SD 9,1) let. Median
¢asu mezi hospitalizaci pro prvni CMP v zivot€ a klinickym vySetfenim byl 19 mésict (IQR
11,3 — 28,7). VSichni tito pacienti byli nasledn¢ zatrazeni do prospektivni studie. Zakladni
charakteristiky souboru jsou uvedeny v Tabulce 11.

Kvalita Zivota a psychického proZivani byla objektivizovana dotaznikem SF-36, kdy
v nasem souboru dimenze ,,omezeni pro fyzické problémy*, ,,celkové zdravi® a ,,vitalita“
byly hlavnimi faktory podilejicimi se na zhorSené celkové kvalité zivota (kvantifikované
jako celkové SF-36 skore). Fyzicka a mentalni komponenta ptispivaly v naSem souboru k
narusené kvalité Zivota stejnym dilem.

Zeny vieobecné vykazovaly vyssi SF-36 skore nez muzi. Signifikantné niz§i SF — 36 skore,
znadici zhorSenou kvalitu zZivota, bylo zjisténo u pacientt starSich 64let, dale u pacientt s
vysSi hladinou BNP, u respondentii s motorickym neurologickym deficitem, rezidualni
poruchou feci a dale pak u respondentt, ktefi byli jiZ z hospitalizace propusténi ve funkéné
suboptimdlnim stavu (dle modifikovaného Rankin skére >3). Signifikantné nizs§i SF-36
skore méli dale zejména pacienti vykazujici symptomy uzkosti ¢i deprese (Tabulka 12). Pfi
pouziti mnohocetné linearni regrese, SF -36 skore jako spojitd proménna nezavisle inverzné
koreluje s v€ékem, HADS skére pro tzkost a depresi a mRS v dobé propusténi
z hospitalizace. Metodou mnohocetné logistické regrese jsme identifikovali nésledujici
vyznamné pozitivni nezavislé determinanty zhorSené kvality Zivota (dichotomizované jako
SF-36 skore <40): zvySeny krevni tlak, BNP > 150ng/ml, rezidualni motoricky deficit pii
ambulantnim vySetfeni a Spatny funkéni stav v dobé propusténi. Zdaleka nejvyssi
prediktivni hodnotu méla ptitomnost uzkosti a deprese (odpovidajici hodnot¢ HADS skore

>11).
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Tabulka 11. Zakladni charakteristika souboru

n

median ¢asu do klinického vysetieni' [roky]
vek [roky]

muzi [%]

aktualni kutaci [%]

body mass index [kg/m?]
obvod pasu [cm]

systolicky TK [mmHg]
diastolicky TK [mmHg]

1é¢ba antihypertenzivy [%]
lécba ACEi nebo ARB [%]
brain natriuretic peptide [ng/L]
fibrilace sini® [%)]

1é¢ba warfarinem[%]

celkovy cholesterol [mmol/L]
HDL-cholesterol [mmol/L]
LDL-cholesterol [mmol/L]
triglyceridy [mmol/L]

1écba statiny [%]

lacné glykémie [mmol/L]
hemoglobin Alc [mmol/mol]
1é¢ba antidiabetiky[%]
rezidudlni motoricky deficit® [%]
rezidudlni porucha fe¢i? [%]
modified Rankin Scale score *
HADS anxiety score

HADS depression score
celkové SF-36 skore

341
1,64 (1,00-2,44)
69,0 (9,1)
58,9
15,8
29,1 (5,0)
100,2 (12,8)
137,5 (19.3)
80,1 (10,4)
88,3
68,9
71,1 (118,5)
9,1
17,6
5,11 (1,11)
1,39 (0,39)
3,08 (0,96)
1,58 (0,80)
52,2
6,81 (2,60)
45,1 (12,1)
22,3
25,0
5,6
1,9 (1,23)
4,7 (3,7)
5,9 (4,0)
62,6 (21,6)

TK, tlak krve; HDL, high density lipoprotein; LDL, low density lipoprotein; ACE;1, inhibitory
angiotensin konvertujiciho enzymu; ARB, blokatory angiotensinu II; HADS, Hospital Anxiety
Depression Scale; SF-36, 36-item Short-Form Health Survey Quality of Life
! ¢as mezi piijetim k hospitalizaci a klinickym vySetienim; * v dobé klinického vySetfeni ® pii

propusténi z hospitalizace.

Median sledovani v této analyze Cinil 1959 dni. Béhem této doby zemftelo 97 pacientii
(28,5%), u 75 zemtelych byla jako pfi¢ina umrti fatalni kardiovaskularni pfihoda (z ¢ehoZz
9 pacienti zemfelo na rekurentni ischemickou CMP). ZhorSend kvalita Zzivota
(charakterizovana jako celkové skére SF-36 <40) byla zieteln€ spojena s niz§im piezivanim
(Graf 3) a stejny vysledek potvrdil mnohocetny model, kde takto definovany faktor
nezavisle zvySoval 5Sleté riziko umrti z jakékoliv pfiCiny vice nez dvojnasobné [plné

adjustované HRR ¢inilo 2,25 (1,38-3,67), p<0,0001].
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Tabulka 12. Univaria¢ni analyza vztahu QoL (celkové SF-36 skore), rizikového profilu,
charakteristik pacienta a 1écebnych opatfeni.

Prevalence Mean SF score | Mean SF score | p value
pozitivity faktoru (£ SD) for (£ SD) for
[%] factor positive | factor negative

Vek > 65 let 70,0 60,89+21,54 66,21+21,82 0,036
Muzské pohlavi 58,8 66,00+21,20 57,76£21,16 | <0,001
Pokracujici koufeni 16,0 61,73+22,83 62,88+21,39 0,837
Mirny ptijem alkoholu 39,5 64,93+21,74 60,00+21,35 0,090
BMI > 30 kg/m? 38,8 63,27+21,23 62,25+21,79 0,705
Nadmérny obvod pasu! 61,0 61,24+21,31 65,21+21,84 0,093
Zvyseny krevni tlak® 46,2 64,23+21,96 61,22+21,17 0,229
LDL-cholesterol > 2,5 mmol/L 67,6 62,69+21,22 62,24+22 36 0,872
Nedostate¢na kontrola glykémie® 33,7 63,73+20,56 62,45+21,86 0,613
Lécba ACEi nebo ARB 68,9 62,66+20,92 62,51+22,91 0,997
Lécba statiny 52,2 63,27+20,78 61,90+22,34 0,631
Brain natriuretic peptid> 150 11,9 51,65+21,18 63,82+21,12 | <0,001
ng/mL
Fibrilace sini 9,1 56,02+21,18 63,30+21,29 0,086
Rezidudlni motorické postizeni 25,0 49,35+19,13 66,78+20,57 | <0,001
ZhorSeny funkéni stav pfi 22,3 45,77+20,80 64,73+£20,72 | <0,001
propusténi*
anxieta’ 7,8 39,90+15,76 64,584+20,85 | <0,001
depresivita’ 12,3 40,58+20,09 65,78+19,84 | <0,001

p value Mann-Whitney U test

'>102 cm umuzi a > 88 cm u Zen,; *systolicky TK > 140 a/nebo diastolicky TK > 90 mmHg; *glykémie

nala¢no > 7 mmol/L a/nebo HbAlc > 48 mmol/mol; *modified Rankin score pfi propusténi z indexové

hospitalizace > 4;> HADS skore pro anxietu nebo depresi>11
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Graf 3. Kaplan-Meierova kiivky piezivani stabilizovanych pacientii po ischemické CMP
ve skupindch podle celkového SF-36 skore

all-cause mortality
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4.3.Diskuze

Jiz vyrazné porusenou kvalitu Zivota, definovanou jako SF-36 skore <40 jsme v nasem
souboru stabilizovanych pacientl alespoit 6 mésicti po CMP prokézali u asi 18% osob (coz
jenom o néco horsi vysledek, nez naptiklad ve studiit EUROASPIRE zahrnujici pacienty
s ICHS, kde toto ¢inilo =16%). Celkem ocekavané z objektivnich parametrti zhorSenou
kvalitu zivota predikoval Spatny funkcni stav po CMP jiz pfi propusténi z hospitalizace i
pretrvavajici motoricky deficit pfi kontrolnim vySetieni. Z hodnocenych biochemickych a
somatickych parametra to byla dale mirn¢ zvySena hodnota BNP (> 150 ng/mL), ktera
zhorSovala kvalitu zivota zhruba v podobné mife, jako vyse zminéné faktory. VétSina téchto
pacientil ptitom nebyla formaln€ hodnocena jako pacienti se srde¢nim selhanim (napt. méné
nez 3% pacientl bylo léceno klickovymi diuretiky, mélo zndmou dysfunkci levé srdecni
komory ¢i udavalo symptomy srdecniho selhani vétsi nez NYHA 1), jednalo se tedy
vyslovené o pacienty s jen subklinickym srde¢nim selhanim. Subklinické BNP bylo v této
nasi studii rovnéz zdaleka nejsiln€jsim prediktorem celkové a kardiovaskularni mortality,
ptesahujicim 1 vliv véku. Prediktivni potencial BNP z hlediska prognézy pacientd byl jiz
v minulosti pozorovdn béhem hospitalizace pro akutni CMP [140, 141], v nasi studii jsme
ale jeho vyznam poprvé prokdzali i v chronickém stabilizovaném stadiu po CMP.

Jako nejsilnéjsi prediktory zhorSené kvality Zivota byly v naSi studii identifikovany
psychosocialni faktory. Pfitomnost uzkosti zvySovala riziko zhorSené kvality zivota vice
nez 15x, zatimco ptitomnost depresivnich pfiznakl zvySovala riziko vice nez 12x. Je dobie
zname, ze pritomnost deprese po CMP je zavazny zdravotni problém vyskytujici se ve
vysokém procentu postizenych (mezi 30-60%, vyskyt zalezi na ¢asovém odstupu od CMP).
CMP je také urcovana jako rizikovy faktor sebevrazdy, zejména u dospivajicich a mladych
zen [142]. Psychosomaticka deprese je velmi Castd v akutni fazi CMP s vrcholem mezi 3-6
mésicem po CMP a jeji incidence klesa béhem chronické faze [143]. V tomto souboru byly
ale ptiznaky deprese zjiStény pouze u 12,3% respondentti, zfeymé v disledku pomérné
ptisného kritéria hodnoty HADS (>11). Pokud byla pouZita mirnéjsi hranici, HADS > 8,
vzrostla prevalence symptomu deprese v nasi studii az na 33,4 %, zatimco riziko zhorSené
kvality Zivota s ni spojené se snizilo jen nepatrné [Odds ratio (95%CTI) 10,99 (4,91-24,57),
p<0,0001].

Anxiozité u post-CMP pacient byla doposud vénovdna mnohem mensi pozornost, ale
ukazuje se, Ze jde asi o dalsi dlouhodoby psychosocidlni disledek, mozna typictéjsi pro

chronickou fazi. Je potieba ale zdaraznit, ze dotaznik HADS neni vhodnym néstrojem
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k formalni diagnostice uzkosti a deprese (kterd by méla byt provedena na zakladé vySetfeni
psychiatrem), jisté ho ale lze pouzit pro screeningové tcely.

Klicovym zjisténim v této ¢asti celého projektu bylo, Ze snizena kvalita zivota (SF-36 skore
<40) mtze sama o sob¢ slouzit jako nezavisly prediktor mortality, nezavisle na konvencnim
rizikovém profilu pacientl po prvni ischemické CMP. Ackoliv je SF-36 skore zalozeno
vyhradné na subjektivnich a nespecifickych symptomech, mohli by potencidlné pomoci
zlepsit stratifikaci rizika v sekundarni prevenci cerebrovaskularnich onemocnéni paralelné
k béznym nastrojim uzivanym v sekundarné preventivni 1é¢bé (piiznaky specifické pro
konkrétni onemocnéni, kontrola rizikovych faktorti atd.). V nasi studii jsme samoziejme
testovali také podil ostatnich kvantitativnich determinant kvality zivota (jako motoricky
deficit, vstupné Spatny funk¢ni stav po CMP, pfitomnost tizkosti ¢i deprese), ale tyto faktory
nezvySovaly aditivni mortalitni riziko zdaleka v takové mife jako sniZzené SF-36 skore.
Dle nasich znalosti, je tato prace prvni hodnotici SF-36 skore jako nezévisly prognosticky
faktor v souboru chronickych pacientti s kardiovaskularnim onemocnénim. Podobné
vysledky byly ale prezentovany u pacientd propusténych zjednotek intenzivni péce.
Prospektivni studie Bukana a koleg [144] zjistila u 318 pacientli propusténych z jednotek
intenzivni péce, Ze kvalita zivota hodnocena pomoci skore SF-36 hrala dalezitou roli jako
vyznamny nezavisly prediktivni faktor 30 a 90denni mortality. Obdobné vysledky pfi dosti
podobné designu prokazali dalsi dve prace [145, 146].

4.3.1. Limitace prace

S ohledem na design primarnich Setieni se jednalo o pfevazné dobie stabilizované pacienty,
jejichz vysetfeni probéhlo minimalné 6 mésicti po cerebrovaskularni piihod¢ (=1 roku
v medidnu) a vySetfeni vyzadovalo fyzickou pfitomnost respondentl. Nejzavaznéji
nemocni nebyli zahrnuti z dlivodu ¢asné mortality nebo téZké morbidity. Pokud vezmeme
v uvahu reprezentativnost vysledkd, je nutné si uvédomit, Ze se jedné o pacienty ,,nakupené*
v oblasti vétSich aglomeraci a zeyjména v relativni blizkosti velkych zdravotnickych center
(pacienti bydlici déale nez 30 km od pfisluSeného centra jiz vzhledem k ptedpokladanym
problémim s dopravou nebyli primarné zvani). Lze tedy predpokladat, ze vysledky od

pacientl z ,,perifernéjSich* oblasti nasi republiky asi budou jiné (a to nejspise jesté horsi).
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5.Souhrn a zavéry pro praxi

e Mortalita pacientd po ischemické CMP je enormni a pfinejmensim na zéklad¢ naSich dat
zatim nelze vysledovat jakykoliv presvédc¢ivejsi trend ke zlepSeni.

e Jiz béhem hospitalizace, ale jest¢ daleko vice v dlouhodobé fazi sekundarni prevence, lze
najit fadu ovlivnitelnych faktord, které maji potencial prognozu pacientti pro CMP zlepsit.
Kontrola konvenc¢nich rizikovych faktort smérem k doporuc¢enym cil zdaleka nedosahuje
svych teoretickych moznosti, vyuzivani moznosti doporucené farmakoterapie je
suboptimalni.

e Pomérné k zasadnimu zlepSeni doslo v priibéhu sledovaného obdobi v oblasti akutni péce
(zejména narastu poctu trombolyz a nove téz i intervencnich trombektomii); urcité diléi
zlepSeni lze najit i v sekundarni prevenci (nartst preskripce léCiv s prokazatelnym
piinosem).

e Kbvalita Zivota hodnocena skore SF-36 muze slouZit jako nezavisly prognosticky faktor
mortality u pacientd s ischemickou CMP.

e Nejvyssi potencial ke snizeni globéalnich dopadii cévnich mozkovych piihod na populaci (a
to ze zdravotniho, socialniho i ekonomického pohledu) si vSak stdle udrzuje primérni
prevence. Nelze redln€ ocekavat, Ze by tato skutecnost mohla byt zménéna, a to bez ohledu

na potencionalni pokroky v akutni 1écbé ¢1 sekundéarni prevenci CMP.
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Priloha 1. National Instite of Health Scale (NIHSS)

la. uroven védomi

0 — plné pfi védomi
1 — spavy, po mirné stimulaci poslechne, odpovi
2 - opakovana stimulace k pozornosti, sopor

3 -koma

1b. slovni odpoved’

0 — ob¢ odpovédi zcela spravné
1 — jedna odpoveéd’ Spatné, tézka dysartrie ¢i jina bariéra

2 — obé odpovédi Spatné, afazie, koma

Ic. vyhovéni vyzvam

0 — oba ukoly spravné
1 —jeden spravn¢

2 — 7adny spravné, koma

2. okulomotorika

0 — bez patologie
1 — izolovand paréza okohybného nervu; deviace
potladitelna paréza pohledu OC manévry

2 — nepotladitelna deviace ¢i pohledova paréza

¢i

3. zorné pole

0 — bez postizeni
1 — ¢aste¢na hemianopsie
2 — kompletni hemianopsie

3 — oboustranna hemianopsie, slepota v¢. Korové slepoty

4. faciélni paréza

0 — bez postizeni
1 — lehké paréza (vyhlazeni NL ryhy)
2 — uplna nebo Castecna paréza dolni vétve

3 — kompletni (perif.) paréza uni- ¢i bilateralni, koma

5. a 6. motorika

0 — bez kolisani

1 — kolisani kon¢etiny, bez Gplného padu
2 — urdity pohyb proti gravitaci

3 — pohyb po podlozZce

4 — plegie, koma

9 — jina pficina poruchy hybnosti (amputace, ankyldza atd.)

7. ataxie koncetin

0 — nepfitomna
1 — na jedné koncetiné
2 —na vice koncetinach

9 — amputace, ankylédza aj.

8. senzitivita

0 — bez poruchy ¢iti
1 — lehka az stfedni porucha senze

2 — tézka porucha senze, anestezie, koma

0 — bez afazie
1 — lehka faticka porucha, 1ze porozumét
2 — téka faticka porucha

3 — globalni afazie, mutismus, koma
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10. dysartrie 0 — nenf pfitomna
1 — setfela fe¢
2 — vyrazné setfela vyslovnost, neni rozumét, mutismus, koma

9 — intubace, jina bariéra

11. neglect syndrom 0 — nepfitomen
1 — neglektuje 1 kvalitu, anosognosie

2 — neglektuje vice nez 1 kvalitu, koma
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Mortalitni riziko pacientii hospitalizovanych
mezi lety 2003 a 2019 pro ischemickou cévni
mozkovou prihodu
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Vychodisko: Cévni mozkové pfihody (CMP) jsou duleZitou soucasti zdravotné-socidlni zatéze predstavované kardiovas-
kularnimi chorobami. Pfestoze specifickd Gmrtnost na cerebrovaskularni onemocnéni v Ceské republice od 80. let klesa,
individuaIni progndza a trend imrtnosti u pacientd, ktefi CMP prodélali, neni zcela jasny. V souboru pacientt hospitalizo-
vanych pro iCMP jsme analyzovali trendy mortality v poslednich dvou desetiletich.

Metodika: Celkem bylo ve studii sledovano 9076 pacientt (primérny vék 71,8 let, 51,9 % muzt) hospitalizovanych v letech
2003-2019 pro iCMP ve FN Plzef. Vitalni stav byl zjistén na zakladé registri UZIS k 31. 12. 2020, ostatni okolnosti z nemoc-
ni¢niho informacniho systému

Vysledky: Celkem v priibéhu sledovani zemielo 5583 pacientd. Umrtnost jesté béhem inicialni hospitalizace ¢inila 9,1 %,
tficetidenni 14,2 % a jednoro¢ni mortalita 28,4 %. U pacient( hospitalizovanych v letech 2003 az 2015 bylo mozno stano-
vit i pétiletou mortalitu, ktera cinila 49,8 %. Kdyz jsme porovnali riziko umrti ve 4 delsich obdobich (tj. 2003-07, 2008-11,
2012-15 a 2016-19), zadné statisticky vyznamné zmény v nemocnic¢ni umrtnosti, tficetidenni, jednorocni ¢i pétileté mor-
talité jsme nenalezli. Jak se dalo oc¢ekavat, kazda dekada véku pacientl byla spojena s asi dvakrat vy3ssim rizikem dmrti.
Indikace intravendzni trombolyzy jako soucast pocatecni lécby CMP se v pribéhu sledovaného obdobi vyrazné zvysila
(z 2,4 % v letech 2003-07 na 48,1 % v letech 2016-19). Tento postup v3ak pfiznivé ovlivnil pouze jednoro¢ni riziko amrti,
zatimco u pétileté mortality byl jeho efekt neutralni.

Zavéry: Pres prokazatelné pfiznivé trendy cerebrovaskularnich piihod z popula¢niho hlediska zGstava individualni prognéza
pacientl po cévni mozkové ptihodé velmi nepfizniva.

Klicova slova: cerebrovaskularni pfihody, hospitalizacni fatalita, prognoza.

The mortality risk of patients hospitalized for ischemic stroke between 2003 and 2019

Background: Stroke represents an essential part of the burden of cardiovascular diseases. Despite specific mortality from
cerebrovascular diseases decreasing in the Czech Republic since the '80s, the trends in case fatality and individual risk of pa-
tients who suffered from stroke remain questionable. In patients hospitalized for ischemic stroke, we evaluated the mortality
trends in the last two decades.

Methods: 9076 patients (mean age 71.8, 51.9% males) hospitalized for ischemic stroke between 2003 and 2019 were followed.
The vital status we ascertained up to 31.12.2020, other circumstances from the hospital information system

Results: In total, 5583 patients died during follow-up. The in-hospital fatality was 9.1%, 30-day mortality 14.2%, and 1-year
mortality 28.4%. In patients hospitalized from 2003 to 2015, the 5-year mortality was 49.8%. No significant changes were
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noted for in-hospital fatality, 30-days, 1-year mortality, as well as 5-years mortality risk across more extensive periods (2003-07,
2008-11,2012-15 and 2016-19). As expected, any decade of patient’s age was associated with about two-fold higher mortality
risk. Intravenous thrombolysis, as part of initial management, markedly increased over time (from 2.4% in 2003-07 to 48.1%
in 2016-19). However, this procedure affected beneficially only 1-year mortality risk, while regarding 5-years mortality was

its effect neutral.

Conclusions: Despite favorable trends in cerebrovascular events from a population perspective, the individual prognosis of

patients who have suffered a stroke remains very poor.

Key words: cerebrovascular accidents, in-hospital fatality, mortality, prognosis.

Uvod

Zakladnim predpokladem, jak omezit dopady kardiovaskularnich
chorob na zdravi celé populace a nélezité formulovat zdravotnic-
kou politiku, je znat epidemiologickou situaci v oblasti dané choroby.
V tomto sméru je asi nejvice objektivni sledovat mortalitu a morbiditu
na konkrétni chorobu, respektive zejména jeji vyvoj v delsim casovém
obdobi. Tento piistup, u nés realizovany predevsim Ustavem zdra-
votnické informace a statistiky (UZIS), nam davé globéainf pohled na
zdravotnické nasledky piislusné choroby, nakolik se dané onemocnént
podili na celkové mortalité a invalidizaci, a zejména zdali jejf nizsi in-
cidence & smrtnost prispiva k prodlouzeni primérné délky lidského
Zivota v dané oblasti.

Primérna i ocekévatelna délka zivota se v CR po roce 1989 pomér-
né zasadné prodlouzila a nejvétsi zasluhu na této skute¢nosti ma bez-
pochyby prévé pokles mortality na kardiovaskulérni choroby. Jakkoliv
tato informace pfedstavuje mozna nejobjektivnéjsi obraz celkového
zdravi populace’, nelze jednoznacné uréit, nakolik za timto poklesem
stojf snizeni incidence kardiovaskularnich pfihod (pfipsatelné prevéaz-
né na vrub primarni prevence a snizeni dopadu kardiovaskuldrnich
rizikovych faktort), & zda jde o efekt prodlouzenf prezivani pacientl
diky rozvoji péce o pacienty s akutni manifestaci pfislusné kardiovas-
kuldrni choroby a jejich dlouhodobé lécby ( kurativy” a sekundarni
prevence). V pfipadé ischemické choroby srde¢ni (ICHS) je v podstaté
prokézané, ze v praxi se oba jevy vzajemné kombinuji a dopliuji (resp.
efekt prevence mirné prevazuje) (1). U cerebrovaskuldrich chorob,
které jsou z hlediska dopadu na mortalitni riziko ziejmé hned za ICHS,
muze byt situace ponékud odlisng, uz jenom z diivodu, Ze lécebné
moznosti jsou v piipadé jejich akutni manifestace daleko mensj, nezje
tomu u ICHS. Co viak vime je, Ze po roce 1989 deklarovand mortalita
(tj. pfic¢ina uvedend v umrtnim listé) na cerebrovaskularni choroby dle
UZIS celkem setrvale klesa (2).

V nasich pfedchézejicich analyzach jsme se zabyvali otdzkou, nakolik
disledné jsou u stabilizovanych pacient(l po prvni ischemické cévni
mozkové pithadé (CMP) do praxe implementovény obecné principy
sekundarni prevence vaskularnich chorob a jak se tyto vyvijely v case
(jednalo se o tzv. stroke specific module” studie EUROASPIRE Il z roku
2007 a tzv. ,ESH stroke survey” z roku 2012/13 (3-5)). Z téchto analyz na
zvlasté selektovanych a vysetfenych souborech pacientt po prodélané
ICMP jsme jednak prokazali, ze Groven kontroly zakladnich rizikovych
faktor( i dUslednost, s jakou je predepisovana rutinni farmakoterapie
v sekundarni prevenci, neni zdaleka optimalni (6). Hlavné z nich viak
vyplynulo, Ze pacienti po iICMP vykazuji vyrazné mortalitni riziko, a to
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presto, Ze v rdmci téchto studil byli zdmérmé vysetieni stabilizovanf
a ziejmé i relativné méné postizenf pacienti (6)

Z&kladnim cflem nasi analyzy bylo stanovit, jakd je vlastné progndza
pacient( pfijatych k hospitalizaci pro iICMP a nakolik se v poslednich
dvou dekéadach vyviji.

Metoda

Véechny studijni procedury byly provddény v souladu s principy
Spravné klinické praxe ve smyslu Helsinské deklarace z roku 1984
a pozdéjsich dodatkd. Studijni protokol byl schvélen lokalni Etickou
komisi Fakultni nemocnice (FN) Plzen, pacienti podepsali v ivodu
hospitalizace informovany souhlas. Se vsemi ziskanymi daty je nakla-
dano v souladu se Zékonem na ochranu osobnich Udaja a smérnici
GDPR Evropské komise

Design a studovana populace

Studie byla koncipovana jako ¢isté epidemiologické prospektiv-
ni survey, nebyla tedy fe3ena zadna formalné polozené hypotéza.
Pacienti hospitalizovani pro CMP byli identifikovani v nemocni¢nim
informacnim systému FN Plzef na zékladé formalnf deklarované pri-
marni pficiny hospitalizace v propoustéci zprave (¢ilistu o prohlidce
zemrelého) a dalsich ulozenych informaci, pficemz tato diagnoéza
musela byt verifikovana na zdkladé neurologického vysetieni a zob-
razovaci metody (prevézné CT). Ve vlastni definici CMP jsme se drzeli
klinického dojmu osetfujictho lékafe (tj. pokud byla cerebrovaskularnf
pithoda napiiklad deklarovéana jako tranzitorni ischemicka ataka,
nebyl tento pacient do analyzy zatazen). Celkem ve FN Plzeri doslo
mezi1.1,2003 a 31.12. 2019 k 14729 hospitalizacim pro néktery z typl
mozkové pithody, kdy pacienti byli primarné pfijati na Neurologickou
kliniku ¢i na jednu z 5 klinickych jednotek FN Plzer zaméfenych na
problematiku vnitfniho lékafstvi (tj. I interni klinika, Il. interni klinika,
Kardiologicka klinika, Interni oddélenf a Oddéleni klinické farmako-
logie). Z tohoto poctu viak bylo vyfazeno 4060 hospitalizaci, kdy
probéhld mozkova piihoda byla deklarovéna jako hemorrhagické
etiologie. Po vyfazeni duplicitnich hospitalizaci téhoz jedince (tj.
rekurentnich CMP) jsme ziskali soubor 9320 pacientd, z néhoz viak
bylo jesté vyfazeno dalsich 244 osob, kde po zhodnoceni dostupné
dokumentace byla jako primdrni pticina hospitalizace seznana jind
diagnodza nez CMP, ischemicka etiologie dubidzni (neverifikovéna)
¢&i se jednalo o cizi statni pfislusniky, kde nebylo mozno ovéfit jejich
vitalni status. Finalni sledovany soubor tak ¢inil 9076 subjektu, u nichz
v pribéhu sedmnéctiletého sledovaného obdobi doslo k iCMP.
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Zpracovani dat

Na zakladé daju obsazenych v nemocni¢nim informaénim sys-
tému FN Plzen byla ¢astecné automaticky a v nezbytnych pfipadech
manudiné vytvofena databdze pfedmétnych pacientli a pomocf
jejich rodnych cisel nase databaze agregovéna s Udaji obsazenymi
v CentraInim registru obyvatelstva, spravovaném UZIS a ziskan tak
Gdaj ohledné eventuélniho data smrti a jeji deklarované primarni
pficiny (tak jak jsou ze zakona uvadény v Listu o prohlidce mrtvého);
tento priizkum vitalniho statusu byl realizovan k 31. 12. 2020, takze
mame k dispozici stanoveni pfinejmensim Tro¢ni mortality, zatimco
pro pacienty pfijaté pfed 1. 1. 2015 i pétiletou mortalitu. Poslednim
krokem bylo odstranéni viech tdaji umoznujicich konkrétni osobni
identifikaci zafazenych pacientt a dalsi analyzy jiZ byly realizovany
jen na anonymizovanych datech.

Jako testovany vystup ,outcome” bylo pouzito umrti z jakékoliv
¢i jen kardiovaskularni pficiny, a to v pribéhu 1 roku, nebo 5 let
(u osob hospitalizovanych v letech 2003-15, n = 6930). Pro potieby
posouzeni trendu mortality byl soubor v prvnim kroku rozdélen
podle roku hospitalizace (ktery byl zaroven jedinou formalni ,ex-
pozic”) a v druhé kroku do 4 vétsich ,sezon” (Ctyfletych, s vyjimkou
jedné pétileté sezony 2003-2007, kterd byla zarover pouzita jako
referencni). Statisticky byla data testovana pomocfi software STATA/
SE 8, pricemz pouzity byly jen konvenéni deskriptivni/statistické
metody a standardnf regresni modely (detaily jsou uvedeny v pfi-
slusnych sekcich).

Vysledky

Celkem bylo v této analyze sledovano 9076 subjektl (pramérny vék
71,8 (5D 12,3), 519 % muz), z Cehoz 7737 pacientd bylo inicidlné pfijato
na Neurologickou kliniku, zatimco 1340 na I0izko nékterého z internich
oddéleni. Pacientt ve véku < 65 let bylo 2417 (26,6 %). Median doby
hospitalizace ¢inil 5 dni (IQR: 3-10), pficemz hospitalizace byla delsinez
10 dnf u 22,1 % pacientt. Dohromady 53,8 % pacientl alespon ¢ést
hospitalizace stravilo na iktové jednotce, trombolyza byla realizovana
u 25 % pacientld a trombektomie u 2,3 %, zatimco u osob ve véku
< 65 let ¢inily tyto Udaje 57,3 %, 26,8 % a 2,7 %, resp.

V celém souboru v prabéhu sledovaného obdobi (dohromady
=41 244 clovéko-let sledovani) zemielo 5583 osob pfi stfedni dobé sle-
dovéni 1249 (IQR: 212-2658) dni. Hospitaliza¢ni mortalita (fatalita) ¢inila
9,1 %, tficetidenni mortalita 14,2 %, jednorocni mortalita 28,4 % a pétileta
mortalita (u ¢asti vzorku 2003-2015) 49,8 %. U pacientd < 65 let Cinily
tyto standardizované mortality 3,3 %, 5,1 %, 10,1 % a 20,2 %, resp. Pokud
Jsme z analyzy vyfadili pacienty, kteff zemeli jiz béhem hospitalizace
(a za celek jsme povaZovali pouze ty, co byli z hospitalizace propusténi
aakutni ataku CMP tedy pfezili), ¢inila 30denni mortalita 5,8 %, jednoro¢ni
21,2 % a pétiletd 44,8 %, resp. 1,8 %, 7,0 a 174 % pro ty ve véku < 65 let,

Zmény standardizované mortality podle roku hospitalizace v pribé-
hu celého sledovaného obdobi udava graf 1. Hospitaliza¢ni, tficetidenni
i jednorocni mortalita sice mezi lety do urcité miry fluktuovaly, nicméné
Jjednoznacny trend v nich vysledovat nelze a rozdily ani nedosahly
statistické vyznamnosti. Ur¢ity pokles po roce 2007 Ize diferencovat

Graf. 1. Zmeény standardizované celkové mortality v priibéhu sledovaného obdobi 2003-2019
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v pétileté mortalité a tento trend byl i statisticky vyznamny (bylo ale
mozno hodnotit pouze do roku 2015).

Abychom minimalizovali vliv fluktuace mortality mezi jednotlivymi
roky, mortalitni trendy byly v dalsim kroku posuzovany v del3ich obdo-
bich (,sezonach" 2003-07, 2008-11, 201215 a 2016-19). Kaplan-Meierovy
krivky prezivani podle doby hospitalizace v jedné ze 4 definovanych
,sezon" jsou uvedeny v grafu 2. Procento zemfelych standardizované na
piisludné casové intervaly (hospitaliza¢ni, 30denni.. ) ve 4 sledovanych
,sezonach” uddva tabulka 1 (v¢etné dalSich korespondujicich zakladnich
charakteristik). Vysledky jsou podobné, jako kdyz byly trendy hodnoceny
podle jednotlivych let, tj. statisticky vyznamny rozdil byl pozorovan
pouze pro pétiletou mortalitu. V poslednim kroku jsme rozdily v celkové
mortalité mezi ,sezonami” jesté adjustovali na vék a pohlavi (Tab. 2).
,Sezona" 2003-2007 byla v této analyze brana jako referencni (s rizikem
rovnym 1) a kalkulovano bylo relativni riziko imrti v dalsich obdobich.
Po této adjustaci zlistaly rozdily mezi ,sezonami” fakticky jen marginalni
a navic jesté vymizel doposud statisticky vyznamny pokles v pétileté
mortalité, Stejnd analyza byla provedena jen s pacienty ve véku < 65 let

fakticky se stejnym vysledkem, tj. opét nelze najit zadny statisticky vy-
znamny ¢asové podminény trend mezi jednotlivymi ,sezonami” (data
nejsou v tabulce uvedena).

Zé&vérem byly v souboru provedeny jesté dalsi dvé diléf analyzy. Na
zakladé (dajli zvedenych v Listu o prohlidce mrtvého byla vzata v ivahu
deklarovand hlavni pficina umrti. Takto 71,7 % Umrti v nasem souboru
mélo deklarovanu kardiovaskularni pficinu, 9,5 % zhoubny novotvar
a 18,7 % jinou pficinu. Vzéjemny pomeér téchto tii zékladnich skupin
pficin umrti se béhem let ménil spise jen marginalné. Zopakovali jsme
rovnéz vdechny vyse zminéné analyzy, pouze misto celkové jsme pouZili
kardiovaskularni mortalitu. Hospitaliza¢ni kardiovaskularni mortalita
&inila 9,0 %, tficetidenni kardiovaskulérni mortalita 11,3 %, jednorocni
20,5 %, zatimco pétiletd 32,4 %. Trend kardiovaskularni mortality také
(jak se dalo cekat) v podstaté kopiroval trend mortality celkové a mezi
4 definovanymi ,sezonami” jsme zddné statisticky vyznamné rozdily
také nenalezli (Tab. 2, spodni panel).

Posledni provedenou analyzou bylo urcit, nakolik nékteré zndmeé
zakladni charakteristiky ovlivnily riziko umrti jako zavislé proménné

Graf. 2. Kaplan-Meierovy kiivky prezivdni pacient( hospitalizovanych pro iCMP v obdobi 2003-07, 2008-11, 2012-15 a 2016-19
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Tab. 1. Zdkladni idaje souboru pacientd hospitalizovanych pro ischemickou cévni mozkovou pfihodu v prabéhu let 2003-2019 a jejich mortalita

Celé obdobi 2003-2007 2008-2011 2012-2015 2016-2019 p pro trend*
n 9076 2290 2304 2336 2146 —
veék [let] 71,8(12,3) 72,1 (114) 71,6 (12,5) 71,6 (12.3) 71,8(13,2) 0,564
pohlavi [% muzi] 519 509 50,6 527 536 0136
oby 77 (10,5) 93(78) 84 (16,9) 6,8 (6,5) 6,2 (6,0) 0,0001
hospitalizace [dni] k ¢ e ' 3 e i !
hospitalizace na
iktové 538 53,6 45,5 532 634 <0,0001
jednotce [%]
trombolyza [%] 25,0 24 325 48,1 < 10,0001
trombektomie [%] 23 0 2,4 7.2 < 10,0001
amrti béhem
hospitalizace [%] 91 97 8,6 94 0,56
umrti do 30. dne 14,2 14,3 139 149 073
[%]
tmrtido 1
roku [%] 284 29,2 291 298 284 0,21
amrti do 5 let’ [%] 49,8 53,1 495 46,8 — <0,0001

[pramér (standardni odchylka) ci proporcel, *Kruskal-Wallis ANOVA, *hodnoceno pouze pro pacienty hospitalizované do roku 2015
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Tab. 2. Cdstecné adjustované riziko celkové a kardiovaskuldrni mortality v podle ,sezony" hospitalizace

~sezona” Srovnani ,sezon” HRR (+ 95% Cl) p
celkova mortalita
amrti béhem hospitalizace
2003-2007 (A) — 1 —
2008-2011 (B) B versus A 1,05 (0,72-1,54) 0,803
2012-2015 (C) Cversus A 0,87 (0,45-1,67) 0,669
2016-2019 (D) D versus A 1,55 (0,60-3,96) 0,365
umrti do 30 dni
2003-2007 (A) — 1 —
2008-2011 (B) B versus A 1,11 (0,82-1,52) 0,485
2012-2015 (O) Cversus A 112 (0,66-1,91) 0,674
2016-2019 (D) D versus A 1,36 (0,63-2,91) 0433
umrti do 1 roku
2003-2007 (A) — 1 —
2008-2011 (B) B versus A 1,06 (0,85-1,31) 0,611
2012-2015 (O Cwversus A 0,99 (0,69-1,44) 0973
2016-2019 (D) D versus A 0,99 (0,58-1,70) 0,986
amrtido 5 let
2003-2007 (A) — 1 —
2008-2011 (B) B versus A 0,92 (0,78-1,08) 0,28
2012-2015 (C) Cversus A 0,86 (0,65-1,14) 0,302
kardi kularni mortalita
amrti b&hem hospitalizace
2003-2007 (A) — 1 —
2008-2011 (B) B versus A 1,05 (0,72-1,54) 0,803
2012-2015 (Q) Cversus A 0,87 (0,45-1,67) 0,669
2016-2019 (D) D versus A 1,05 (0,41-2,70) 0927
amrti do 30 dnii
2003-2007 (A) — 1 —
2008-2011 (B) B versus A 0,96 (0,67-1,37) 0,809
2012-2015 (C) Cversus A 0,95 (0,52-1,73) 0,866
2016-2019 (D) D versus A 146 (0,61-3,49) 0,398
amrti do 1 roku
2003-2007 (A) — 1 —
2008-2011 (B) B versus A 087 (0,75-1,26) 0,822
2012-2015 (C) C versus A 0,96 (0,62-1,49) 0,848
2016-2019 (D) D versus A 1,11 (0,58-2,11) 0,753
dmrtido 5 let
2003-2007 (A) — 1 —
2008-2011 (B) B versus A 0,88 (0,72-1,08) 0218
2012-2015 (O) Cversus A 0,79 (0,56-1,12) 0,179

HRR (+95% Cl), pomér rizik (95% intervaly spolehlivosti); adjustovdno na vékovou dekddu, pohlavi a rok hospitalizace

(pouzito bylo Coxova regresniho modelu) (Tabulka 3). Vyznamnym fak-
torem byl ocekavatelné vék pacientli. Konzistentné také ve viech v de-
finovanych obdobich (tj. béhem hospitalizace, prvnich 30 dnl atd.)
paradoxné zvysovalo relativniriziko Gmrtii alespon pfechodné umistént
pacienta na iktové jednotce, a déle pak v pfipadé umrti béhem hospita-
lizace ido 1 roku od pfijetf také provedeni trombektomie (jako soucasti
Gvodniho managementu). Hospitalizace delsi 10 dnd byla spojena se
snizenym rizikem umrtf béhem hospitalizace a prvnich 30 dnd, zatimco
v pfipadé jednorocni a pétileté mortality relativni riziko imrti naopak
zvysovala. Trombolyza signifikantné snizovala relativni riziko umrtf
do 1 roku, tésné za hranici vyznamnosti byla v pfipadé hospitalizacnf
mortality, naopak v pfipadé pétileté mortality byl jejf efekt jiz neutraini.
Pokud jsme pouili jako zavislou promeénnou kardiovaskularni mortalitu,
vymizela statisticka vyznamnost benefitu podané trombolyzy i pfipadé

VNITRNI LEKARSTVI / Vnitf Lék. 2022,68(3):E4-E11 /

75

jednoro¢ni mortality. Relativni riziko spojené s ostatnimi faktory zlstalo

prakticky stejné (nenf uvedeno v tabulce)

Diskuze

Zakladnim poznatkem vyplyvajicim z nasi analyzy je, ze mortalita
pacientt, u nichz doslo kiCMP, zlistavé enormné vysoka. V primeru ve
sledovaném obdobi 2003-2015 zemfelo do 5 let od manifestace 50 %
postizenych pacientd, vice nez 1/5 nepfezilo ani 1 rok po CMP (coz
davé prognozu horsi nez je tomu u mnohych malignit) a i kratkodoba
mortalita (Umrti do 30 dnll od pfijeti) se po celé obdobi pohybovala
kolem 15 %. Navic si je tfeba uvédomit, Ze nase analyza nezahrnuje
Umrti pfed pifjezdem do nemocnice, tudiz vy3e zminény dopad na
Zivoty postizenych osob bude zfejmé ve skute¢nosti jesté o néco
horsi. Lze pfedpokladat, Ze alespof ¢ast pozorované vysoké mortality
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Tab. 3. Relativni mortalitni riziko nékterych zdkladnich charakteristik pacientt

zavislad proménna: umrti béhem hospitalizace amrtido 30 dnt amrti do 1 roku amrtido 5 let
;ée':;‘;i 174(162-187) | <00001 | 174(,63-186) | p<00001 | 187(1,79-195 | <00001 | 191(1,84-198) | <0,0001
:‘:hzlsa';éi 090 (0.78-1,05) 0177 097 (0,85-1,10) 0,602 107 (099-1,16) 0,110 113 (1,05-1,21) 0,001
{ 1,00 (094-1,08) 0,906 1,04 (096-1,14) 0314 1,00 (097-1,04) 0,906 0,98 (093-1,02) 0,291
:z?p"a"‘"e 2101 0510042061 | <00001 | 052(044-061) | p<00001 | 102(093-11) | <0000 | 117(108-126) | <00001
inicidinihospitaliza-| .. ;) | 00001 | 025021-031) | p<00001 | 045040-051) | <00001 | 051(047-057) | <0001
ce na neurologii
flospitalizacena 220(1,78-271) | <00001 | 312(257-377) | p<00001 | 197(177-2.200 | <00001 | 163(1,50-1,78) | <0,0001
iktové jednotce
trombolyza 0,82 (0,66-1,01) 0,06 0,91 (0,75-1,10) 0320 0,88 (0,78-098) 0,023 1,01 090-1,12) 0908
trombektomie 1,64 (1,08-2,50) 0,021 1,57 (0,86-2,87) 0,144 143 (1,11-1,83) 0,005 — —

Coxtiv model proporciondinich rizik [pomeér rizik (95% intervaly spolehlivosti); pJ; *2003-07, 2008-11, 2012-15 a 2016-19

jde jisté na vrub pomérné vysokého véku postizenych pacientd - ten
v nasem souboru ¢inil v praméru ~72 let a asi 10 % sledovanych osob
bylo dokonce starsich 85 let. Pétileta celkové mortalita viak zlstava
podobné extrémni i po vyfazeni téchto nejstardich osob z analyzy
(@ uosob ve véku < 85 let tak ¢inila 49,4 %). Dosti alarmujicf je nakonec
i u 0sob nomindlné stfedniho véku (< 65 let), tj. 23,1 %.

Pozorovany mortalitni impakt ischemickych CMP je relativné vy-
soky v kontextu nejen podobnych tdajti z celé Evropy, ale v ramci CR.
Priimérnd tiicetidenni mortalita po manifestaci iCMP ¢inila v roce 2017
v zemich OECD 7,7 %, zatimco v celé Ceské republice 9,4 % (7). Nami po-
zorovany vysledek kratkodobé mortality na cerebrovaskularni choroby
(tj. 14,5 % do 30. dne od piijeti do nemocnice) by tedy Plzensky region,
ze kterého naprosté vétdina zafazenych pacientl pochazi, fadil zcela na
konec pomysiného Zebficku (na Groven zemi jako je Litva ¢i Lotyssko).
Je fakt, Ze podobné znevyhodnéni zadpadoceského regionu z hlediska
kardiovaskularniho rizika (a toho zprostfedkovaného cerebrovaskular-
nimi pfihodami zvl&sté) jsme pozorovali jesté zhruba v poloviné 90.
let (8), nicméné doposud jsme se domnivali, Ze tento rozdil jiz ¢asem
vymizel. Na druhé strané pokud vezmeme volné dostupna celostatni
data z registrd UZIS (9), mortalita na viechny kardiovaskulam/ choroby
je v Plzerském kraji velmi blizko celostatnimu prameéru (534,6 versus
537,5 imrti na 100000 obyvatel). Mortalitnf riziko pacientd po prodé-
lané iICMP také velmi vy¢nivé" v kontextu ostatnich kardiovaskuldrnich
chorob. Napriklad v jiné nasi studiijsme rovnéz méli moznost posoudit
pétiletou mortalitu u 5159 pacient’ mladsich 85 let, hospitalizovanych
ve FN Plzefi pro akutni infarkt myokardu mezi lety 200615 (10). Pétiletd
celkova mortalita u téchto pacientd (véetné téch, co zemreli béhem
hospitalizace) ¢inila 24,2 % (tj. asi polovinu poctu, ktery jsme nyni
pozorovali u pacient(l po iICMP).

Podobné znepokojujici je fakt, Ze za celé pomérné dlouhé obdobi,
které nase analyza obséhla, nelze u pacientl hospitalizovanych pro
ICMP prakticky dolozZit Zadny presvédcivy trend k poklesu celkoveé Ci
kardiovaskuldrni mortality. Jedinou vyjimkou je snad pétiletd mortalita
po roce 2007, kde jsme jiz urcity, statisticky vyznamny trend pozorovali
(na hrubych, neadjustovanych datech ¢inil pokles asi cca 1,4 % za rok).
V parciglné adjustovaném modelu (vék, pohlavi a inicidlni hospitalizaci
na neurologii) jesté vykazovali pacienti hospitalizovani v letech 2012-15
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asi o 14 % nizsi riziko pétileté celkové mortality neZ ti hospitalizovani
v letech 2003-7, rozdl viak jiz nedosahl statistické vyznamnosti. Vyvoj
pétileté mortality mohl byt ale analyzovan pouze do roku 2015 a te-
prve dalii 1éta ukdzou, zdali se jednd o redlny trend, ¢i jenom vykyv.
V tomto misté je nutno opét zminit patrny nesoulad s celostatnimi
Udaji o mortalité na cerebrovaskularni pithady z registrd Uz1s (9), které
ukazuji po roce 1989 do soucasnosti jednoznacny pokles jak u muz(,
tak u Zen (doposud pfinejmensim o 50 % oproti hodnoté z konce 80.
let). Tento celostatni Uidaj je ale zaloZen na pficiné umrti deklarované
v umrtnim listu a znaci pouze jen, Ze ubylo imrti, kde dle ndzoru
ohledavajiciho Iékafe byla hlavni pfi¢inou cerebrovaskularni pffhoda.
Z nejvétsf pravdépodobnostitedy piedeviim odrazi snizenou incidenci
cerebrovaskularnich chorob, a to nejspise na vrub zlepiené kontroly
hypertenze (11). Naopak nase data nyni ukazuji, Ze fatalita téchto piihod
adlouhodobéjsi prezivéni v sekundarni prevenci po iCMP se v priibé-
hu takfka dvou dekad (pfinejmensim v Plzenském regionu) zasadnéji
nezlepsily. Bohuzel nutno konstatovat, ze se v tomto parametru lisime
od vyspélych zemi zdpadni Evropy ¢i USA, kde je zlep3ené prezivani
po prodélané iCMP jiz prokazatelné. Longitudinalni studie zalozena
na Erlagenském registru mozkovych mrtvic (realizovana tedy ve velmi
blizkém a i historicky dosti provazaném regionu) prokdzala v priibéhu
dvacetiletého sledovanf (1996-2015) signifikantni pokles mortality ¢i
rekurence CMP (kazdy rok sledovani byl v priméru spojen s asi 2%
poklesem relativniho rizika), a jak se dalo celkem cekat, pfezivani bylo
vyznamné ovlivnéno subtypem mozkové mrtvice (12). Danska studie
zaloZend na celondrodnim registru a zahrnujici takika 220000 pacient(
Zjistila, ze pétiletd mortalita po prodélané CMP klesla z 56,4 % v letech
1994-1998 na 46,1 % v letech 2004-2008 (13). Jina studie z USA zaloZena
na sledovéni 8561 pacientti po ICMP mezi lety 2004 a 2018 prokézala
signifikantné nizsi jednoroéni mortalitu v obdobi 201418 (tj. 14,8 %),
oproti predchozim dvéma obdobim 2009-13 a 2004-2008 (tj. 17.3 %
a 17,0 %, resp.); paradoxné rekurence ischemickych CMP béhem sle-
dovaného obdobi naopak stoupala (14). Je tfeba také zdtraznit, ze
hodnoty jednoro¢ni mortality byly v této studii zhruba polovi¢ni, nez
ty pozorované v nasi studii (14), a to navic jesté pfed 14 lety. Pro kontext
Jje také opét nutno zminit situaci u pacientd po prodélaném infarktu
myokardu, kde v CR mezi lety 1994 a 2016 hospitalizacni fatalita klesla
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ze 17 % na 7,5 % a pétileta celkova mortalita ze 41,7 na 34 % (15). Fakt, ze
mortalita pacientt po prodélané iCMP hospitalizovanych ve FN Plzer
neklesa, je tedy fenomén, ktery by mél byt déle analyzovéan (v prvni fadé
asi verifikovén i v nékterych jinych regionech CR) a zejména hleddny
jeho pficiny.

PH{znivéjsi obraz jsme zaznamenaliv oblasti akutniho managementu
pacientd s ICMP, jmenovité v nardstu realizovanych trombolyz. Zatimco
na pocatku hodnoceného obdobi (,sezoné” 2003-07) byla trombolyza
provedena jen u necelych 3 % pacientd, ke konci (,sezona” 2016-19)
stoupla indikace tohoto opatfeni na = 48 %. Podobné v pribéhu ¢asu
vyrazné narostl pocet pacientt hospitalizovanych alespor po néjaky
as na dedikované iktové jednotce a vyznamné se zkratila i primérna
doba hospitalizace; totc oboji ukazuje na zlepseny instituciondIni ra-
mec péce o pacienty s CMP v akutnim stadiu a jeji zadouci centralizaci.
Pocinaje rokem 2014 se jiz rovnéz zacala u hodnocenych pacientl
realizovat endovaskulérni mechanicka trombektomie (jakozto nejucin-
néjsi kauzalnf lé¢ba trombotického uzavéru velké mozkové tepny (16))
av ,sezoné” 201619 byl tento zékrok proveden u = 7 % sledovanych
pacient. Jakkoliv se tento pocet mUze zdét relativné nizky, nebude asi
pfilis daleko od realistického potenciadlu této metodiky (ktery je silné
modifikovan ¢asovym oknem, prokdzanou pfitomnosti okluze velké
tepny a dalsim faktory). Relativné jesté nedavna analyza z Velké Britanie
odhadla potencidl této metody asi na 15 % (17), zatimco jina tamtéz
dokonce jen naasi 10 % (18). Také, s jedinou vyjimkou, v 7 provedenych
intervencnich studiich nepresahla indikace této metody 20 % (16).

V nasi studii jsme se pokusili urcit nékteré alespor zakladni determi-
nanty mortalitniho rizika. Jak se dalo ¢ekat, vyznamny faktor piedstavoval
zejmeéna vék pacient(, kdy kazdd vékova dekéada byla spojena s asi 74-91%
zvysenim rizika Umrti, Paradoxné s vy$sim rizikem bylo spojeno i umisténi
pacienta na iktové jednotce, coz? je ale celkem vysvétlitelné tim, Ze leh¢i
pfipady mozkovych mirtvic (které maji zaroven lepsi progndzu) jsou umis-
tovény rovnou na standardnilizko. Trombolyza byla spojena s vyznamnou,
asi 12% redukci rizika umrti z jakékoliv pficiny do 1 roku, zatimeo v pipadé
pétileté mortality byl jiz jeji efekt neutralni. Tato diskrepance mize byt déna
tim, Ze jakkoliv je u pacienta Uspésné provedena trombolyza (5. s dobrym
efektem z hlediska neurologické deficitu), jiz sam fakt, ze k ni muselo byt
pfistoupeno, znaci excesivni riziko recidivy CMP v budoucnosti - zejména
pokud pfislusného pacienta srovnéme s jinym, u néhoz byla zévaznost
CMP natolik nizkd, Zze k trombolyze viibec pfistoupeno nebylo. Tento
vysledek tedy nelze interpretovat tak, Ze by trombolyzy nemélo smys!
provadét, nebot k tomu nase analyza (diky svému observa¢nimu desig-
nu) neni stavénd. Naopak jak dostupné dlikazy, tak soucasna guidelines
pouZiti trombolyzy siiné podporujf jako jedno z méla kauzélnich opatfent
v akutnim managementu CMP (19, 20). Podobné jsme paradoxné pozo-
rovali, Ze trombektomie byla spojena s vyznamnym vzestupem umrti do
1 roku. Zde predpokladame identicky fenomén, tj. Ze trombektomie byla
pouZivana u relativne tézsich pfipadd, a naopak nevyuzivané u pacient
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s minimalni symptomatologii, kteff viak majf jiz z podstaty véci primarmé
lepsi prognézu. Vysledky z randomizovanych intervenénich studif opét
dokazuji, ze trombektomie je spojena s vyznamnym benefitem ve smy-
slu ndsledného funkeniho statusu (16) a je opét vysoce doporucitelnym

opatrenim v akutnim managementu iICMP (21).

Limitace studie

Nase analyza méd samozfejmé fadu limitaci. Pfedevsim nezahrnuje
rekuretni nefatdIni CMP jako jisté velmi podstatny ukazatel dal$ho
osudu sledovanych pacientd. Podobné jsme neméli u viech pacientd
k dispozici spolehlivy udaj ohledné predchozich iCMP. Z dlivodu apli-
kace smérnice GDPR totiz nebylo mozno tyto parametry z dostupnych
registrd ziskat, resp. udaje mame k dispozici pouze u pacientd hospi-
talizovanych do roku 2012,V tomto ¢aste¢ném souboru (kohorté 4259
pacientl) doslo v priibéhu 5 let k rekurentni nefatalni iCMP u 860 osob
(20,2 % souboru). V této analyze jsme rovnéz nebrali v Gvahu nakolik
okolnosti sekundarni prevence a dalsi komorbidity ovlivnily prognézu
pacientd po CMP. Z dat, co médme kdispozici (a pIné zkompletovéna je
mame opét pouze pro pacienty hospitalizované do roku 2012), vyplyva
zejmeéna, Ze lé¢ba antikoagulandii, clopidogrelem ¢i statiny byla spo-
jena s vyznamnym pfinosem ve smyslu pétileté mortality ¢i rekurence
CMP, zatimco pfitomnost fibrilace sini, Spatné kontrolované glykemie
&i zvyseného kreatinu naopak riziko pacient vyznamné zvysovala
(tyto vysledky planujeme publikovat v jiné analyze). Podobné by pro
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pro cely, pomérné rozsahly, soubor neméme k dispozici.

Zavéry

Mortalita pacientd po iCMP zlistdva enormni a pfingjmensim na
zékladé nasich dat zatim nelze vysledovat jakykoliv presvedcivejsi trend
ke zlepseni. Jakkoliv v priibéhu sledovaného obdobi doslo k pomérné
zasadnimu zlepseni v oblasti akutni péce (zejména nartstu poctu
trombolyz, vyssi stuperi centralizace péce a nové téZ i zaveden/ inter-
venénich trombektomif), zésadnéjsf efekt ve smyslu globélniho zlep3enf
prognozy pacient( po CMP zatim prokazat nelze. Nejvyssi potencial
ke snizeni zdravotné-socidlnich dopadl cévnich mozkovych pithod na
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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 6 months after discharge from
hospital for their first-ever ischemic stroke. QoL was
ohjectivized using 36-Item Short-Form Health Survey (SF-
36) scoring. Standard health-related questionnaires, including
Hospital Anxiety and Depression Scale (HADS), risk factors,
and biochemical markers, were assessed. To estimate the 5-
vear 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
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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-
wear all-cause and cardiovascular mortality rates were 25.8
and 19.9 %, respectively. After adjustment for potential covar-
iates, 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 conclusion, anxiety, depression, and raised brain natri-
uretic peptide levels were the most important covariates of
impaired QoL in post-stroke patients. Moreover, a decreased
SF-36 score (<400 represents an independent surrogate of in-
creased additive mortality risk.

Keywords Ischemic stroke - Quality of life, anxiety -
Depression - SF-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
is 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 [5], 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
greater 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-
tien principles in clinical practice is far from being optimal [§]
and objective 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 (QQoL) 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
maortality 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 I1l—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 acceptable), secondary intracranial bleed-
ing, aged more than 80 years 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 (Le.,
starting with the most recent stroke patient backward until
the planned pool of ~500 patients was reached). Finally, a total
of 507 patients met the inclusion criterion (Le., first verified
ischemic stroke), but of this number, 77 died after discharge
from the index hospitalization. i.e., 430 patients were finally
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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
impaired 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 50, Bedfont Scientific, Upchurch, UK) to
verify the reported smoking habit. A current (i.e., at time of
interview) distinet neurclogical 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 neurological examination in 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
series from aliquots stored at —70 °C and included estimation
of serum total (TCHOL) and HDL (HDL) cholesterol using an
ARCHITECT c800 analyzer (Abbott Laboratories, Wiesba-
den, Germany) and DOT Diagnostics commercial kits
(Prague, Czech Republic); the same analyzer was used for
measuring serum triglycerides (TG) and glucose (GLL),
whereas brain natriuretic peptide (BNP) was measured in
EDTA plasma using Abbott commercial kits. HbhAlc 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, i.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 relying 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
seores (01007 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.
Maoreover, for prospective mortality analysis, we ascertained
the vital status of patients through May 31, 2012 using the
Mational 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
caleulations revealed that our population of patients was suf-
ficiently large to estimate the expected 5-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 (65-95 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 “current smoker™ if he/she 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 [3] (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)
wears were interviewed at least 6 months after first-ever stroke
manifestation [median time (interquartile range) between
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
8F-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 (i.e., generally poorer QoL)
was found in patients older than 64 years, those with increased
BMP, 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
maodified Rankin score at discharge from hospitalization
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Table 1 Bascline characteristics of study sample [mean (standard
deviation) or proportion]

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

n 341
Median time (interquart. mnge) to interview” [vears] 164 (1.00-2.44)
Age [years] o (%1
Male gender [¥a] 58.9
Current smoking [%] 158
Body mass index [kg/m”] 291 (5.0)
Waist circumference [cm] 1.2 {(12.8)
Svstalic BP [mmHg] 137.5(193)
Diastolic BP [mmHg] 801 (10.4)
Treatment with antihyperiensives ER3
Treatment with ACEls or ARBs [%)] 659
Brain natrivretic peptide [ng/L] TLL(118.5)
Atrial fibrillation® [%] 19.1
Treatment with warfarin [%&] 176
Total cholesters] [mmol/L] 114011
HDL cholesterol [mmaol/L] 139 {0.39)
LDL cholesternl [mmol/L] 108 (0.96)
Triglyeerides [mmol/L] 158 {0.80)
Treatment with statins [%] 522
Fasting glycemia [mmol/L] 681 (260
Hemoglobin Ale [mmol/mol] 4510120
Treatment with antidiabetics [%) 223
Residual motoric defiei® [%] 250
Residual speech 'impa.irrncm" [%a] 56
Modified Rankin score® 191234
Barthel ADL Index":

=05 862

6555 1.7

=H5 21

BF blood pressure, HOL high-density lipoprotein, LOL low-density lipo-
protein, ACET angiotensin-converting enzyme inhibitor, ARE angiotensin
I receptor blocker, HADS Hospital Anxiety Depression Scale, 5F-36 36-
ltem Short-Form Health Survey Quality of Life, ADL activities of daily
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
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Mean Median
(standard {interquartile
deviation) range)
SF-36 questionnaine scores:
Physical functioning 647 (2800 TO (45490
Role limitation by physical 51.9 (406 5000100}
problems
Bodily pain 726 (27.6) T4 (51-100)
Creneral health 50.7 (211 5043567
Vitality S8.5(21.6) 60 {45-75)
Secial functioning T40(250) T5 (625100
Role limitation by emotional ST (40 66,7 (33.3-100)
problems
Mental health 714 (19.6) T6 (608
Physical component summary — 59.7 (22.3) 503 (41.4-79.8)
score
Mental component summary 2.3 (20.7) & (46.8-T9.8)
score
Total SF-36 score 6216 (216) 621 (45.3-81.5)
Hospital Anxicty and Depression
Score:
Anxiety score 47037 4(2-7)
Depression seore 54 (40) 6(2-9)

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 (2.13-10.13) and 10.99 (4.91-24.57)—not in table
seciion.

Mortality 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 5-year mortality
predictors using a multivariable adjusted Cox model
(Table 5). Model A includes conventional risk factors
and treatments (as potential covariates) pfus 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
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Table 3 Unifactorial association between QoL (total SF-36 score) and risk profile, treatments, and patient characteristics

Factor Prevalence of Mean total SF score Mean total SF score p Value

factor [%4] (+503) for factor present (+5013) for factor absent

Age 265 years 0.0 609 (21.5) 66.2 (21.8) 0.036
Male gender S8R 66,0 (21.2) ST8(21.2) (1,041
Current smaoking 16.0 617 (228) 62.9(21.4) 0.837
Body mass index =30 kg."mh 38R 6330210 623 (21.8) 0.705
Increassd waist circumference” 610 6120213 652 (21.8) 0.093
Raised blood pressure” 46,2 64,2 (22.100) 61.2(21.2) 0.229
LDL cholesterol =25 mmol/L 676 627 (21.2) 622 (22.4) 0872
Inadoquate glycemic control® 337 63,7 (20.6) 62.5(21.9) 0.613
Treatment with ACEls or ARBs 689 627 (209 625 (22.9) 0.997
Treatment with statins 522 633 (208 61.9(22.3) 0.631
Brain natrivretic peptide =100 ng/mL 19.1 553(21.5) 644 (21.2) 0.005
Adtrial fibrillation 19.1 560 (21.2) 63.3(21.3) 0.086
Residual motoric impaimment 250 494 (19.1) 668 (20.6) <{LiWi1
Residual speech impairment 56 548215 61.2(21.5) 0017
Poor functional status at disch.nrp,c" 223 458 (208) 64.7+20.72 =M1
Anxiety symptoms™ T8 /9158 64.6+20.85 <{LiWI1
Depression symptoms” 123 406 (20.1) 65.8+19.84 =M1

7 Value by Mann-Whitney L' test

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

* Systolic BP =140 and/or diastolic B 290 mmHg

“ Fasting glucose =7 mmol/L and/or HhAlc 248 mmol/mol

“Modified Rankin score at discharge from index (stroke) hospitalization
“HADS score for anxiety or depression =11

mortality predictor) in model B. Model B was per-
formed also with physical component summary score
of SF-36 gquestionnaire with nearly similar results [all-
cause and cardiovascular mortality HRRs for physical
component summary score =40 were .79 (95 % CI
1.10-2.94) and 1.98 {95 % CI 1.13-3.45), respective-
ly—unat 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 1.67 (95 % CI 0.89-3.15),
respectively—anor in table 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 (i.e., residual motoric impair-
ment, poor functional status at discharge, and HADS score for
anxiety or depression =1 1) were included into one regression
maodel [all-cause and cardiovascular mortality HRRs for SF-
36 score =40 were 2.03 (95 % CLLLI-3.71) and 2.31 (95 %
CI 1.19-4.50), respectively—naot in table section].

=4
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Discussion

The key finding in our study is that impaired QoL categorized
as a decreased SF-36 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 parallel to conventional tools (disease-specif-
ic symptoms, control of risk factors, etc.). 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 fimess of other quantitative determi-
nants of QoL (such as motoric deficit, initially poor functional

Q Springsr



380 Transl. Stroke Res. (2015) 6:375-333

Table 4 Adjusted multivariate association between QoL (total SF-36 score) as a dependent variable and nisk profile, treatments, and patient charac-
teristics as its covariates

Maodel A (continuous)®:

Age —0.230 {0.095) 0016
Brain natriurctic peptide —0.026 {0008} 0002
Residual motoric impaiment —H.405 {2.242) 0005
Maodified Rankin score at discharge =2.741 {0.765) <0.0001
HADS score for anxiety symptoms —2.297 {0.250) =0
HADS score for depression symptoms —1.H29 {0.250) <001
const. 1M 35 (6.586) ={ 0
Mode! B (categorized)™:

Raised blood pressure 246 (1.10-5.49) 0028
Treatment with ACFEis or ARBs 047 (0.21-1.05) 0065
Brain natrivretic peptide =100 ng/mL 2E9(1.22-6.82) 0016
Residual motoric impairment 358 (1.57-8.16) 0002
Poor functional status at discharge 3.29(1.26-8.58) 0015
HADS score for anxiety symptoms =11 1735 (50259 50) E= I
HADS score for depression symptoms =11 1182 (4.71-29.65) <001

“Multiple stepwise linear regression, total $F-36 as dependent continuous variable, beta coefficients (standard error of beta), and p values are depicted;
the following variables were initially included in the full model in addition: age, male gender. current smoking, body mass index, waist circumference,
mean arterial pressure, LDL, hemoglobin Ale, treatment with ACEis or ARBs, treatment with statins, treatment with antidiabetics, treatment with
warfarin, atrial fibrillation, and residual speech impairment

L Multiple stepwise logistic regression, total SF-36 score =40 as dependent variable, odds ratio (95 % confidence intervals), and p values are depicted: the
following variables were initially included in the full model in addition: age 265 vears, male gender, current smoking, body mass index =30 kg/m®,
increased waist circumference, treatment with any antihypertesives, LDL >2.5 mmol/L. treatment with statins, inadequate glycemic control, treatment
with antidiabetics, treatment with warfarin, atrial fibrillation, and residual speech impairment

outcomes of stroke, and presence of symptoms of anxiety or  of 44| patients, elevated BNP independently predicted all-
depression), but these variables did not substantially improved  cause mortality as early as 90 days post-stroke and, also, after
the additive mortality prediction over SF-36 score. 1 year of follow-up. BNP also predicts in-hospital mortality in
In contrast, therapeutic control of conventional risk factors  acute stroke [24], functional cutcomes at 3 or 6 months post-
(with the exception of glucose metabolism) generally did not  stroke (using the modified Rankin Scale) [25, 26]. However,
influence mortality risk. In our sample, the best predictive  all these results are based on acute concentrations, because, in
power in terms of all-cause and cardiovascular mortality pre-  these studies, BNP was generally collected upon admission. In
diction was associated with elevated BNP concentration. Pa-  the present study, we found that increased BNP concentration
tients with BNP =100 ng/mL showed about fourfold higher  maintains its prognostic importance also in rather stable post-
risk of all-cause or cardiovascular-related death. Indeed, the  stroke patients, i.e., when collected 6-36 months post-stroke
majority of those with elevated BNP were not recognized as  (median, 1.6 years).
heart failure patients (only less than 3 % were treated with To our knowledge, our study is also the first to report the
loop diuretics, had known left ventricular dysfunction, or re- independent association of mild elevation of BNP and QoL in
port symptoms of heart failure greater than NYHA 1), e,  the setting of stable post-stroke patients. Anticipated strong
most of the elevated BNP cases were subclinical. Natriuretic  factors of QoL in post-stoke patients such as residual motoric
peptides (BNP or N-terminal-proBNF) are not only well clin- impairment or an initially poor outcome of stroke (quantified
ically established biomarkers of heart failure but, also, power- by mRS at discharge) indicated impaired QoL {objectivized
ful predictors of cardiovascular mortality and morbidity. The by the SF-36 score) in nearly similar extent as increased BNP.
prognostic importance of natriuretic peptides is evident in var- In our sample, psychosocial factors were identified as the
ious clinical settings, in patients with severe [18] or stable  most powerful covariates of QoL. In fact, the presence of
chronic [19] heart failure, acute coronary syndrome [20], or  anxiety symptoms increased the risk of impaired QoL more
stable coronary heart disease [21] as well as in the general  than |5 times, while the presence of depression symptoms
population [22]. The predictive potential of natriuretic pep-  more than 12 times. It is well evident that post-stroke depres-
tides is also evident in the setting of stroke patients. A recent  sion (PSD) represents a major medical problem in stroke pa-
study by Nigro and colleagues [23] reported that in a sample  tients. The prevalence of PSD was reported to be between 10

ﬂ Springer

86



Transl. Stroke Res. (2015) 6:375-383 381

all-cause mortality cardiovascular mortality
g z
§ g SF-36 score > 40
F1 " &F-36 score = 40 H 1
E
g ™ b p=0.0037 E 1o, PRz
L .
E @ 1_'-- SF-36 score < 40 E - SF-36 score < 40
o 500 1000 1500 Zooo 2500 0 500 1000 1500 2000 2500
Days of follow-up Days of follow-up

Fig. 1 Kaplan—Meier survival curves for all-cause and cardiovascular modality by the SF-36 score (p value by the Mantel-Cuox 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 12.3 % 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 excleding or including BNP (Cox proportional hazard model)

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

Hazard rato (95 % CI) 7 Value Hazard ratio (%3 % Cl) p Value
All-cause maortality:
Age 265 years 327 (1.73-6.16) =0.0001 279 (1.46-5.35) 0.002
Male gender 130 (0 83-2.2%) 0.180 159 {0.97-2.5%) 0.065
Current smoking 1.21 (0.64-2.89) 0560 LA (0.T76-2.7T) 0264
Body mass index 230 kg/m® 0.73 {0.45-1.200 0211 082 {0.50-1.35) 0439
Raised blood pressure 0.77 (0.48-1.21) (1255 (86 (D541 .39 {1,544
LDL =25 mmolL 0.72 (045-1.20) 0200 69 (041-1.16) .60
Inadequate glveemic control 192 (1.20-3.07) 0006 180 {1.12-2 88) 0015
Adrial fibrllation 2040115397 0016 LBL(D99-323) 0055
Treatment with ACE] ar ARBs 102 (0L62-1.66) 0950 080 [D.49-1.35) 0.397
Treatment with siatins (.88 (0.54-1.43) (1596 (LBE (0.53-1.42) (588
Treatment with warfarin 079 (0.35-1.78) (562 053 (0241200 0129
Brain natriuretic peptide =100 ng/mL - - 134 (198-565) BN
Total $F-36 score <40 23141377 0001 200 (1.21-3.32) 0.007
Cardiovascular mortality:
Age 265 years 2,76 (1.37-5.56) 01004 220 (1.12-4.70) 0.024
Male gender 138 (0.80-2.3%) 0.247 1.59 (0.90-2.81) 0107
Current smoking 093 (0.43-2.01) (L840 116 (.33-2.54) .70
Body mass index =30 kg."m: 056 (0.21-1.01) 0053 072 (040-1.31) {159
Raised blood pressure .83 (0.49-1.40) (0485 096 (0.55-1.66) 0875
LDL 225 mmolL 0.75 (0.42-1.35) 0337 072 {040-1.26) 11281
Inadequate glycemic control 192 (1.12-3.28) 007 178 (1.03-3.06) 0037
Atrial fibrllation 257{1L.21-5.0T 0006 208 {1.06-4.08) 0033
Treatment with ACE1 ar ARBs .95 (0.54-2.63) (840 071 (D40-1.26) 1.246
Treatment with statins 105 (0.51-1.84) 0.855 105 (5491 85) 0877
Treatment with warfarin 0.63 (0.25-1.63) 0344 D43 (017111} 0081
Brain natriuretic peptide =100 ng/mL - - 478 (255-893) (L0001
Total SF-26 score <40 273{1.8747Y (L0001 A2 (132409 0.003
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Table &
proportional hazard model)

Fully adjusted predictive power of other major Qol. covanates on S-year mortality in models excluding or including SF-36 score (Cox

Model A (excluding SF-36 score <41)

Model B {including 5F-36 scome <40)

Hazard ratio (95 % CI) # Value Hezard ratio (95 % C1) # Value

All-cause mortality:

Residual motoric impairment 2.56(1.57-4.18) <{1.00 190 L09-3300 0021
Poor functional status at discharge 1LAT (095-3 46) 0072 148 (0733201 0280
HADS score for anxiety =11 0.54 (0.19-1.52) 0244 032 (0.11-1.03) 0072
HADS score for depression =11 132 (0.72-2.42) 0368 102 {0.52-2.00) 04958
Cardiovascular mortality:

Residual motoric impairment 265 (1.514.63) 0004 188 (0.99-355) 0051
Poor functional status at discharge 257(1.28-5.17) 0008 215 (0.99-4.05) 0052
HADS score for anxiety =11 0.71 (0.25-2.05) 0533 042 (012-1.31) 01353
HADS score for depression =11 1.34 {(068-2.66) 0399 101 {.47-2.15) 09387

Each of four factors depicted was included into own model, along with the following covariates: age 265 years. male gender, cumment smoking, body mass
index =30 kg/m”, raised blood pressure, LDL =25 mmol'L, inadequate glycemic control, atrial fibrllation, treatment with ACEI or ARBs, treatment
with statins, treatment with warfarin and brmin natriuretic peptide =100 ng/mL pluy SF-36 score <40 in model B

[odds ratio (95 % CT) 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]. Indeed. 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
martality) 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 imporntant predictors of QoL
and well-being. However, our study is the first to demonstrate
QoL relation to only subclinically increased BNP. 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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Coronary heart dizease revascularization or the first ischemic stroke, while the mortality follow-up & years after
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patients, respectivaly (F = 0.0023); the hazard ratio for stroke adjusted for major risk factors
was 1.85 (95% CIr 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 pharmaco-

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

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
1994." ° Since the third revision of these Guidelines,” alsa
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 secondary
prevention measures in poststroke patients in clinical prac-
tice, we should adopt similar principles as those applicable to
CHD patients, i.e. strictly defined treatment targets for major
cardiovascular risk factors, several ‘mandatory’ pharmaco-
therapies, and necessary lifestyle changes.

Ta 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 1995/98
(EUROASFIRE I),” to be subsequently repeated in 1999/2000,
2006/7 and in 2012/13 (i.e. EUROASPIRE 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
EURDASFIRE project centres) in 2007," including the Czech
Republic.'! The Stroke Specific Module of the EUROASPIRE 111
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 protecal'” and in the same Czech centres as the
EURCASPIRE III survey in 2007.

The aim of the present analysis is to demonstrate the dif-
ferences in clinical practice in secondary prevention between
poststroke and CHD patients and the corresponding mortality

91

outcomes using data from EUROASPIRE III, IV and ESH stroke
survey from 2006/07 and 2012-14.

Methods
Study population

The study population consists of Czech patients examined in
the framewaork of well-defined surveys in patients with CHD
or in patients after their first ischemic stroke. Patients with
CHD represent pooled Czech samples of the EURDASFIRE 11T
{2006/07) and IV (2013/14) surveys, while poststroke patients
represent pacled Czech samples of the EUROASPIRE HI-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.® ' All
four surveys were conducted in two centers in the Czech Re-
public: the University Hospital Pilsen and the Centre for Car-
diovascular Prevention of Thamayer Haspital 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
recard and proceeded backwards until the reguired sample of
600 subjects was achieved. The interview of patients was
performed 636 months 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 clinical examinations were performed: height and
weight were measured in light indoor clothes without shoes
using SECA 220 scales and measuring sticks (SECA GmbH &
Co, Hamburg, Germany). Waist circumference was measured
using a steel tape measure. Bload 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 walue reported in this
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paper represents the average of two readings taken 5 min
apart. However, if the difference between two readings was
more than 10 mmHg, additional readings were done (and the
average caleulated from last two values). Breath carbon
monoxide was measured by a SMOKERLYSER device (model
EC 50, Bedfont Scientific, Upchurch, UK) to verify the reported
smoking habit.

Standard pratocol for blood sampling and sample handling
was followed. Venous blood samples were drawn after at least
12 h of avernight 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-
tien of serum total (TCHOL) and HDL (HDL) cholestero] using
an ARCHITECT ¢B0O 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 (TOSOH, 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 Crech Accreditation
Service and fulfills the requirements of the 150 standards,
including routine quality control.

Data management

Two independent samples (data obtained at interviews) were
compared in a non-paired manner (CHD patients vs post-
stroke patients) in cross-sectional part of our analysis. To
analyzed S-year mortality, we ascertained the vital status of
patients undergoing the interview in 2006/07 (Le. EURQASPIRE
I and EUROASFIRE Il-stroke survey) using the National
Mortality 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 ICD-
10 codes in death certificates to specify the cause of death.
The mortality (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 a2
carbon monoxide in breath value exceeding 10 ppm at the
time of interview, while ‘smoking persistence’ means the
proportion of current smokers to all thase 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
B0% 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 S-year mortality rate with a 5% relative
precision at the 95% confidence level.

For statistical analyses, we used STATISTICA 8 and STATAS
SE & 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.
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Results
Characteristics of participants

A total of 1729 patients, 765 patients after their first verified
ischemic 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
who 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. Poststroke patients were significantly
older and more frequently women, had higher systolic blood
pressure, total, LDL and HDL chalesterol, while significantly
smaller waist circumference, lower triglycerides, fasting
glucose and HbAle concentrations. Poststroke patients were
significantly less frequently followed by the specialist
(neurelogist 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 antihypertensive and
lipid-lowering drugs (namely with statins, Table 1).

Table 2 gives the prevalence of risk factors dichotomized
according to the Third/Fourth Joint European Guidelines tar-
gets (le. 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 covariates (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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Kaplan-Meier survival curves for all-cause and cardiovascular mortality in stable poststroke and CHD patients (P

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 5-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% ws 9.7%,
respectively (P = 0.013). Significant differences in mortality
rates were found already one year after interview [total mor-
tality: 4.1% ws 1.6% in poststroke and CHD patients, respec-
tively (P = 0.031 by the y° test); cardiovascular mortality: 3.8%
ve 1.0%, respectively (P = 0.0059)).

1 shows the Kaplan—Meier survival curves. Stroke as
an inclusion diagnosis was associated with significantly
poorer survival in terms of bath ~ all-cause or cardiovascular
mortality, Using a multivanate Cox model and after complex
adjustment for dichotomized conventional risk 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 angiotensin-converting inhibitors or angiotensin II 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: 1.19-2.77) far
all-cause and cardiovascular mortality, respectively).

Discussion

Ta our best knowledge, this study is the first to compare
directly the adherence to treatment targets between post-
strake and CHD patients in secondary prevention. The key
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crosg-sectional character s of samples of poststroke and patients and reported
s at interview [mean (standard deviation) or factor proportion).

Pooled data Poststroke patients CHD patients P
n 1728 785 964 -
age [years| B5.9 (9.6) 678 (9.9) B3 <0.0001
gender [% of malas)] 0.7 59.9 Fo.q <0.0001
time to interview [years| 1.44 (0.F7) 1.6% (0.91) 1.24 (0.56) <0.0001
% of patients in 1st survey 471 448 4493 Q057
Risk factors:
current smoking [%] 19.6 203 191 0.55
body mass index [kg/m?] 29.4 (4.8) 293 (5.3) 29.4 (4.4) 0.12
waist circumference [cm] 101.7 (12.9) 99.4 (13.2) 103.5 (11.6) <0001
systolic blood pressure [mmHg] 141.5 (20.8) 1427 (21.9) 140.6 [19.9) 0.021
diastolic blood pressure mmHg| 836 (11.5) 837 (11.8) B36 (11.4) Q.65
total cholesteral [mmaol/L] 4.71 (1200 5.00 {1.17) 4.4% [1.18) <0001
HDL cholesterol [mmol/L] 1.28 (0.34) 1.38 (0.38) 1.20 (0.29) <0001
LDL chaolesterol [mmo/1] 2,66 (0.95) 2.91 (1.00) 248 (0.87) <0000
triglycerides [mmol/L] 1.74 (1.36) 1.59 (0.94) 1.89 (L.57) <0, 0001
fasting glucose [mmol/L) 6.95 (2.36) 6.69 (2.35) F17 (2.35) <0.0001
HbAlc [mmol/mol] 44.1(12.2) 43.9 (11.86) 44.2 (12,7 0.53
self-reported pharmacotherapy:
antiplatelets [%] 818 73.7 EE2 <0, 0001
anticoagulants [%] 10.6 17.0 5.5 <0000
any antihypertenaives [%] 92 4 859 975 <0.0001
thiazide diuretics or indapamide [%] 19.83 242 16.4 <0000
ACEi ar ARB [%] 746 698 TE4 <0.0001
any hypalipidernica [%] 76.7 60.1 BOB <0000
stating [%] 755 57.7 BO.B <0000
any antidiabetics [%] 235 21.4 252 0.066
heath care providing physician:
cardiologist or neurclogist Bl4 403 TE1 <0001
ather internal medicine specialist 74 125 30
general practitioner only 312 46.8 1E9

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

b pyvalue by Mann—Whitney U test for continuous er by 3~ test for categorized variables.

© Proportion of subcategories by ¢* test.

Table 2 — Non-adherence to treatment-target values onventional risk factors in coronary and poststroke patients.
Risk factor proportion [3%] OR (95%Cls)” P
Poststroke patients Coronary patients
smoking persistence B3.2 51.8 1.63 (1.13-2.33) 0.008
body mass index =30 kg/m* 40.6 39.7 0.98 [0.78—1.20) 0.08%
incraased waist circumference™ Tl4 628 1.25 (1.01-1.55) 0.042
raised blood pressure B4 50.7 1.38 (1.13—1.59) 0.002
LDOL chaolesterol =2.5 mmol/L B2.7 42.5 2,26 (1.84-2.78) <(,0001
low HDL cholesterol 512 338 1.55 [1.23-1.95) <0.0001
Triglycerides >1.7 mmal/L 0.2 421 0.66 (0.54-0.82) <0.0001
inappropriate glycemic control 35.6 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 equel to 1), adjusted for age, gender end year of survey (2006/0F
rersus 2012-14).

B pyalue adjusted for above mentioned factors,

® proportion of current smaokers to all those smoking at time of index hospitalization for corenary event or stroke; > 102 cm in males and =88 cmn
in femalas.

¢ waist circumference > 102 cm in men or > 88 cm in women.

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

f HDL <1.0 mmol/L in males or <1.2 mmol/L in famnales.

E fasting glucose =¥ mmol/L and/or HbAle >48 mmol/mal.

%94
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finding of our study is that the practical implementation of

2, secondary prevention principles, in terms of appropriate
o = . . . .
H|m =2 & pul control of conventional cardiovascular risk factor, is markedly
g = 2 oorer in poststroke patients than in CHD patients (despite
- P P P P =
E that these principles are almost the same). Poststroke patients
5 are also at substantially higher mortality risk than CHD pa-
% tients even after adjustment for individual levels of conven-
w|= B b e tional risk factor contral.
. L - o Y - -
Btla 11 44 AL
H] E‘ R E 4 Adherence to secondary prevention principles
: EHR i
- P~ . .
§ E 2 S8 EahE Blood pressure represents the most important risk factor of
5 strake not only in primary prevention but also in secondary
f prevention. Indeed, treatment with antihypertensive drugs
- 5 5 was associated with reduction of stroke recurrence.'” In the
= helfs 2 2 = prevention of recurrent stroke, the use of diuretic alone' orin
g E combination with anglotensin-converting enzyme inhibitors
? Bl 7% §F & g {ACEL) " was beneficial, but not the use of f-blockers, calcium
2 x =} : o : “ :: P antagonists or ACE/angiotensin 1 receptor blockers mono-
: nil & gl é gl ﬁ 2 é therapy (ARB)."” Based on our findings the adherence to blood
= o | o it ] ) . . .
= ] = e e ressure target [«140/90 mmHg) is far from being optimal in
= =i e = P B E Op!
:é o § : 2 5 E & h{l:lth CHD and pulststmke patients (50.7 and 58.4% of patients
'.E did not have their blood pressure controlled). However, even
= after adjustment for age, poststroke patients were at signifi-
] o
™ B = cantly higher risk (by 38%) of non-adherence to blood pressure
Z B =1 ¥ nig ¥ P
e ; o o % 2 target than CHD patients. Poststroke patients were less
= . . . -
i o ‘E often treated with antihypertensives that CHD patients (-86%
.=1 = A ok 5 vs $8%). Moreover, diuretics alone or in combination with ACEY
-? '§ s‘ 5 :: ;; §- = E = ARB were prescribed in only 24.2% and 20.0% of poststroke pa-
2 Bl = il L2l ] % tients. OQur data also showed that antihypertensive pharmaco-
= B 95 8K &% ) .
ES el de d8 sd | = therapy was under-dosed. In addition to that, we observed that
= e 88 g3 |7 g relative difference in blood pressure control between CHD and
B T B S % = poststroke patients increased over ime between 2008/07 and
‘E E. "E 2012/14 (Table 3). However, this phenomenon was not caused
-4 ] by the worsening of hypertension control in poststrake patients
™~ - 7
I’i E| o 5 2 g E E but by the improvement in CHD patients.
§ } = g 2 -‘E . The level of the control of hypercholesterclemia was
E B g 8. similar to control of hypertension. Target LDL concentration
B = ) .
H HI =i 5 E was achieved in -37% of the whole sample of poststroke pa-
:E" g e T ".:‘_L’E =] tients and only moderate improvement was observed ower
oo = s et & A8 I48|3 é k3 ';I time between the 2006/07 and 2012/14 surveys (adherence to
; ﬁ ¢ Ji 41 Ld E :_E 3 target LDL walue «<2.5 raised from 32.1% to 41.7%). After
B 5 & dg g8 28 E s E EE adjustment for major confounders, poststroke patients were
:_l;' 'g g B0 EBF &% -E Fuww E at more than two-fold higher risk of inappropriately
o B Rt s s % g controlled hypercholesterclemia. This difference can be
] § -Er = ? probably accounted for substandard prescription of statins in
H 2 = # Er g E o poststroke patients compared to CHD patients (-58% vs 90%).
By |~ 3 2 T2 'gn'ﬁ 5 3 In addition, SPARCL trial ™ clearly demonstrated that post-
E '_5 % 2R ,§ g stroke patients benefit from high-dose statin fatorvastatin
! L] = . . . .
£ E L E ! 80 mg or equivalent). Moreover, a series of trials in CHD pa-
. 5 Ef EFB T3 3 ,_E g tients confirmed that high-dose statin was followed with
 : b b R T e higher mortality/morbidity reduction that standard-dose
i[5 22 S8 25(§7ssd e
‘% a s g E‘.Ei dg aé ‘E 3 g statin,’” and it is generally accepted that these results can
E; 2 55 22 P£R B33 gy E'}‘ be extrapolated to non-coronary AVD patients (including
"_'3;1 it el e e E poststroke patients). Therefore, the recent Guidelines” adop-
= E E& & 5 E El ted a new, more stringent LDL target <1.8 mmol/L for all pa-
. a g S =& ‘E £ E tients with any type of AVD. In our series, only one poststroke
i i ;,% -%"c? 3 :L' 'ﬁ'g %ig patient was treated with 80 mg of atorvastatin in 2012-14
= wwm B ESESL § SlaEE & ) ; B I E
= Sde§ % 5 ;3_‘ SlbE s survey and only -14% of patients were adherent to the new

LDL target (<1.8 mmaol/L).
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Table 4

surve

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

All-cause mortality

Cardiovascular mortality

HERs (95% CI) P HERs (95% CI) P

stroke as inclusion diagnosis 1.85 (1.31-2.63) 0.001 1.89 (1.26—2 84} 0.002
age> 65 years 392 (197432 <0.0001 306 [1.93—4.87) <0.0001
male gender 133 [0.892-1.91) 013 1.20 (0.80—1.83) 038
current emoking 114 [0.73-1.79) 057 1.00 [0.58—1.73) 059
body mess index =30 kg/m® 086 (0.61-1.21) 038 0.71 (0.47-1.07) 0.10
raised blood plessure' 0.80 [0.57-1.10) 0.17 0.88 (0.60-1.28) 0.50
LD cholesteral =25 mmol/L 080 [0.57-1.12) o020 0,83 [0.56—1.23) 035
inappropriate glycemic contral” 1.43 (1.03-2.00) 0.034 1.42 (0.97-2.09) 0.073

HERs, hazard risk ratios from Cox propertional hazard model

* systolic blood pressure =140 and/or diastolic blood pressure =%0 mmHg.

* fasting glucose >7 mmol/L andfor HbAle =48 mmal/mol.

Smoking cessation represents probably the most effective
measure in secondary prevention with respect to mortality ar
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 metabolism derived from the recent Guidelines® as
fasting glycemia <7 and HbAlc <48 mmol/mal was reached in
poststroke patients significantly mere often than in CHD
patients (356% vs 40.8%, respectively; with adjusted odds
ratio for inappropriate glycemic control 0.76). It iz evident
that diabetes mellitus represents a major risk factor far 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
in non-diabetic subjects.” On the other hand, it is rather
unclear how to practically manage glycemic contral in the
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. ™

Furthermaore, the present study showed that poststroke
patients were substantially less frequently followed by a
specialist (neurclogist or cardiologist) 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 pur 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 37.9% 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 warious objective reasons. Bushnell
and colleagues found in a prospective study that -34% of
patients discontinued at least one secondary prevention
medication within one year of discharge from stroke hospi-
talization by healthcare provider instructions (ie. not by self-
decision).”"

The crucial question is whether there is any real trend for
improvement of secondary prevention practice in poststroke
patients since the first comprehensive guidelines for stroke
care (i.e. acute care and long-term management) were stated
in Europe and United States.™"" A large survey realized in
1382 US hospitals and involving more 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 statins and control of hypercho-
lesteralemia improved significantly over time.

Mortality analysis

The second part of our study was analysis of mortality in the
2006/07 survey. Overall, the martality 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 mortality
rate. Compared with the similarly stable CHD patients (post
myocardial infarction and/or coronary revascularization), the
S-year mortality risk in poststroke patients was more almost
double (25.8% ws 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 associated 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-
ment in 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 poststroke pa-
tients. The most complicated patients died before interviews
and we can speculate that major part of living non-responders
did not attend the interview because of their very poor general
health condition (immoebility, need of permanent instituali-
zation in a nursing house, etc). To our opinion, this bias
probably reflects also the fact, that overall response rate was
slightly lower in poststroke than in CHD patients (76% vs B6%,
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
atherosclerotic origin, their etiology markedly differs in
several aspects (namely, the thromboembolism is particularly
pronounced in stroke incidence risk). Therefore, in the pre-
sent analysis we compared only thase principles of secondary
prevention, which are identical for poststroke and CHD pa-
tients. Moreover, the relative importance of each factors in
terms of mortality risk or vascular event recurrence in stroke
and CHD are not equivalent. Our 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
control of hypertension and hypercholesteralemia) markedly
worse than in CHD. There is a great potential for improvement
by appropriate prescribing of basic pharmacotherapies (namely
statins). Poststroke patients are definitely at very high absalute
maortality risk, even when compared with CHD patients.

participated in the EUROASFIRE III, IV, and ESH stroke survey
in the Czech Republic.
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Objective: Recurrent strokes are associated with

higher mortality, 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
survivors (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 MOMItoring 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
survivors used statins but low-density lipoprotein-
cholesterol lower than 2.5 mmol/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 major problem, particularly in
women (prevalence 47 %), who also have a high
prevalence of diabetes.

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

Keywords: anticoagulants, antiplatelets, goal blood
pressure, goal low-density lipoprotein cholesterol,
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; LDL,
low-density lipoprotein; OR, odds ratio

Journal of Hy pertension

INTRODUCTION

erebrovascular disease is the second leading cause

of death worldwide [11, 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,
greater disability, and increased healthcare costs compared
with first-ever strolke [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
B0 1G]

Whereas there are relatively robust data on secondary
prevention in CHID 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-
orthagic stroke were eligible for inclusion. Patients aged
more than 81 years or not living permanently in the study
region were also excluded. Atotal 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 body
weight measurement, fasting blood draw, three blooed
pressure (BP) measurements using a validated digital, fully
automated, oscillometric device (Omron M10-1T; Omron
Healthcare Co. Ltd, Kyoto, Japan) with a preformed cuff
fitting medium and large arms, on the right arm (unless the
affected one) in the sitting position. In patients with arrhyth-
mias, a standard mercury sphygmomanometer (Baumein-
ometer, W.A. Baum, Co_, New York, New York, USA) with
correctly sized cuffs was vsed. 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 (nm=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
20062000, The overall response rate in the latest survey
wis 62.0%. 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]. B 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 labaratory 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 calou-
lated using the Friedewald formula only if triglvceride levels
were lower than 4.5mmol/] Owith  triglyceride  levels
exceeding 4.5mmol/l, LDL-cholesterol values were con-
sidered missing) [14].

Glomerular Ffiltration 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 both sexes.

Hypertension was defined as a mean SBP = 140 mmHg
and/or a mean DBEP 2 90mmHg, or current treatment with
antihypertensive medication. Treatment of hypenension
was defined as current use of prescribed medication affect-
ing BP. Hypertension control was defined as an individual
receiving drug weatment for hypertension and having an
SBP lower than 140 mmHg and a DBP lower than 90 mmHg.

Diabetes was defined as either fasting glyvcemia
=T7mmal/l or treatment with oral antidiabetics and/or
insulin.

Statistical analysis

Continuous variables are reported as mean £ 5D 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 ftest for normally distributed
continuous variables, and the Mann—Whitney U/ test for
nonnormally  distributed  variables.  Triglycerides  were
logarithmically transformed to fit the normal distribution.
Two-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 probability of hypenension control. All tests were
two-tailed and a £<00.05 was considered significant, All
analyses were performed using SYSTAT software version
10,0 (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 Table 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 63.9+97 vs. 6B.3+£11.7
years; £=0.0200, whereas controls were of the same age
{Table 2). There were no differences in BMI between stroke
survivors and population controls, also, the proportion of
ohese individuals (BMI = 30 kg/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; = 0.005). Prevalence of hypenension
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/
90 mmHg) was equally poor in patients (43%) and controls
(44%0).

Total and LDL-cholesterol were significantly lower in
stroke survivors than in controls (P < 00001 for both sexes).
However, the proportion of poststroke patients achieving
LD L-cholesterol lower than 2.5 mmol/1 was only 47.4% in
men and 37.0% 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 (65% in men, 62.3% in women)
than in controls (P < 0.001).

A significant difference in the prevalence of diabetes was
found only in women (poststroke survivors 31.8% vs, con-
trols 11.4%; £< 0U001). Fasting glycemia showed the same
pattern (2 < 0.01). Treatment of diabetes (either by drugs
or insulin} was more common in poststroke  patients
(P <0000 for both sexes).

The proportion of smokers was approximately double in
poststroke patients compared with controls (£ 0.001 for
both sexes).

After eliminating the gender effect, estimated glomerular
filtration rate showed a tendency toward lower values in

Journal of Hy pertension

Blood pressure control in poststroke survivors

TABLE 1. Basic characteristics of stroke survivors attending
follow-up visit

(L) 424
Menfwarmen, » (%) 257167 (60.6/39.4)
Age, years B6.0+ 10.4
Age ranga, years 23.8-83.1
Education
Basic lelementary school) 53125
Aecondary 313(73.8)
University 58 (13.7)
Tima since first-ever chemic stroke, days 495 (315-673)
MIHSS on admission 4 (2-6)
Stroke subtype
Large artery atherasclerosis T0(16.5)
Cardioemnbolism 114 (26.9)
Lacunar 49 (11.8)
Cryptogenic 24 (5.7}
Incompleta examination 128 (30.2)
Concomitant 16 (3.8)
Other 23 (5.4)
Reperfusion therapy
Intravencus thrombaolysis FL AL
Endovascular recanakzation 314
Intravenaus thrombalysis and endovascular 300
recanalization
Other interventions during hospitalization
for acute ischemic stroke
Carotid artery surgery 14(3.3)
Caratid angioplasty andior stenting 7(1.7)
Patent foramen owaks oocluson 1(0.2)
Hospitalization at a Stroke Unit, n (%) 177 (217

Data from in-hespital medical records (hespitalization for acute ischemic
stroke)

History of CVD 84 (19.8)
History of risk factors
History of hypertension 310(73.1)
History of dyskpedemia 180 (42.5)
Histary of diabetes 99 (23.3)
Histary of atrial fibllation 46 (10.8)
Discharge destnation
Homa 345 (81.4)
Other hospitaltward 79 (18.6)
Commumnity facility (nursing/residential hame) 4]
Rzhabilitation wnit [+]
Unknown [#]
tcdified Rankin Scale at follow-up visit 1i0-2)
bAoA at follow-up visit 5 (22-27)
HADS at follow-up visit
Anmiety soore 4{2-7
Angiety score =8 1187
Depression 5(3-8)
Depression score =8 102 (24.0)

Data are presented a5 means £ 50, median {interquartile range) or frequency

ipercentage). CWD, cardiovascular disease; HADS, Hospital Anxiety ard Depression Scale;

KMaCh, Montreal Cognitive Assessment; MIHSE, National Indtitutes of Health Stake Scale

poststroke patients; however, the proportion of individuals
with limited renal function (estimated glomerular fltration
rate <60 ml/min per 1.73 m”) 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)Y alone. A combination of ASA with dipyr-
idamole  was used scarcely (3.3%) Clopidogrel  was
prescribed in 19.53% 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-
VOrs.
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TAEBLE 2. Comparison of major risk actors and drugs for secondary prevention in poststroke survivors and population controls by sex

Poststroke Population Poststroke
survivors, controls, SUrvivors,
men men women

Murnber 257 212 167

hean age [yearsh 059287 BB.24 4.5 g33+£11.4

BMI (kgim®) M1+448 FROE4F 2984574

BRI =30 kgim®, o (%) 98 [3B.6} B (a0.1) 7 dArm

SBP (mmHag) 1431 +21.7 1356167 13634210

DEF {mmHg) B3.7 4124 B1.24 88 1944104

Hypertension, @ {%) 241 {93.7) 155 {73.1) 147 (BE.O}
Use of antihypertensive 204 {79.7) 120 {56.6) 133 (801}

drugs, (%)

BF <140v30 mmHa, i (%) 96 (39.8) 66 (42.6) T148.3)
Total cholesteral (rmmeld) 4584115 514 £0.93 5014118
Triglycerides (rmmald) 1.5640.63 1.71 £0.09 1.52:40.77
HOL-C {rnmalfl; 107 +£0.31 1394034 1414037
LOL-C {rmmald} 2.7241.04 3.00 4 0.86 2924105
LOL-C < 3.0 mmobl, n (%) 162 165.8) 106 {31.7) g7 (58.4)
LOL-C < 2.5 mmal, n (%) 17 {ar.4) 50 (24.4) 61 (37.0
Use of statins, n {%} 167 {65.00 10 44.7) 104 (2.3}
Fasting glycemia {mimald) B.131.68 6114 1.88 6.3641.16
Diabetas, o {%} B3 [26.5) 42 (19.8) 47 (31.8)
Use of oral antidiabatics or 48 (19.1) 21 (9.9) 4 (24.0)

insulin

Current smokng, o (%) 108 {42.00 37175} 41 (24.8)

SGFR (mlimin per 1.73m*) TE1+18.4 T7.9+£123 69.5+19.3

efFR <B0mlimin per 48 [18.8) 18 {8.5) 50 (30.1)
1.73m*, n (%)

Any anmiplatelet drug 206 {79.8) 51 (24.1) 123 (73
ASA alone, o (%) 145 {56.4) 45 (212} 85 (50.9)
ASH + dipyridamods, n (%) Ti2" 4] Tian
Clopidagrel, » (%} 50 (149.5) 4 (1.9) 28 (16.8)

Anticoagulants, n (%) 40 [15.8} 10447 29 (17.4)

Population P for F for
controls, Sex effect of P for
women effect groups interactions
202
685445 p.o20 Mot significant Mot sgnificant (0.065)
297+584 0028 Mot significant Mot sagnificant
a7 {333 Not significant Mot significant Mot sgnificant
13484185  0.005 0.001 0.030
7982100 0.001 Mot significant Mot sagnificant (0.054)
142 (71.00 Mot significant 0.001 Mot sgnificant
115 (56.9) Not significant 0.001 Mot significant
65 {45.8) Mot significant Mot significant Mot significant
0.001 D.001 Mot sgnificant
0.023 Mot significant Mt sgnificant (0.0895)
1.59 =038 0.001 D.om Mot sgnificant
3.15+098 0.013 0.001 Mot sgnificant
92 {A6.7 Mot significant p.o0m Mat sgnificant
52 (26.4) Not significant 0.001 0.082
17 (8.4} Not significant 0.001 Mot sgnificant
5.64 % 1.39 Mot significant 0.005 0009
23411.4) 0.032 D.001 o1
13 (6.4} Mot significant 0.001 Mot sgnificant (D.081)
24411.9) 0.001 0.o01 Mot sgnificant
T=130 0.001 Mot significant Mot sgnificant
(0.066)
3541731 0.001 0.om Mot sgnificant
32 15.E) 0.038 0.001 Mat significant
32{15.8) Not significant 0.001 Mat sgnificant
1] Mot applicable Mot applicable
1] Mot significant (0.053)  0.001 0034
7{3.8) Nt significant 0.001 Mot sgnificant

Mot applicable, statistical analysis not appicable because of small rumbers. ASA, acetylsalicylic acid; eGFR, estimated ghemerulsr filtration rate; HOL-C, high-density lipoprotein

cholesteral; LDL-C. kww-density ipopratein cholesternol.

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 < 140/90 mmHg) or uncontrolled (BP
=140/ mmHg) hypertensive patients (Table 3). These
two groups differed only in the total number of antihyper-
tensive drugs, higher in individuals with controlled BP
(246 £1.25 vs. 195+ 1.42; P<0L001). 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] =227,
number of antihypertensive drugs (OR=1.29 for each
added drug), female gender (OR=1.81), BMI less than
30kg/m® (OR=168), and university education
(OR=2.37). Age and depression score (Hospital Anxiety
and Depression Scale) were not significant (Table 4)
Thus, use of ACE inhibitors, higher number of antihyper-
tensive drugs, female gender, BMI less than 30kg/'m”, and
university education contribute to better hypertension
control.

2110
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Contral of hypenension, defined as the proportion of
individuals achieving BP lower than 140/%0mmHg, was
significantly higher in cardicembolic 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 analysis because of small numbers.

DISCUSSION

Hypertension control

Hypertension is the most prevalent cardiovascular disorder
substantially increasing the risk of cardiovascular disease,
and stroke in panticular. The relationship between BP 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 BR.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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TABLE 3. Comparison of stroke survivors with controlled and uncont

Blood pressure control in poststroke survivors

rolled hypertension

BP =1 0 mmHg
(controlle
Humber 166
Age years 681489
Menfwomen, (%) 9571 (57.2442 8)
‘Concomitant cardiovascular disease, n (%) 32{19.3)
B at dscharge (mmHg
SBP (mmHag) 14284232
DBF {mmHg) Bri+130
Mean BF (mmHg) 10234153
Bl (kgim} 2044525
B =30 kgfm (%) &3 (3810
Current smoking, m (%) 55 {337
Diabetes, (%) 39 {25.0
rtodified Rankin Score 110-2)
Kol 23£586
Arntihypertensie drugs
Total number of antihypertenswe drugs 2464 1.25
Use of beta-blockers, m {%} 76 {453)
Use of ACE inhibitors, n (%) 121 (72.9)
Uze of ARBs, m (%) 27 {18.3)
Use of calcium antaganists, o (%) 76 (45.8)
Use of diuretics, » (%) 65 (39.2)
Use of other antihypertensive drugs, m (%) 43 {25.9)

BPF =140/90mmHg
{unco lled)
222
BE.1 492 Mot significant
146/T6 (B5.834.2) ot significant (0.086)
43 (21.6) Nt significant
1440219 Mot significant
8244132 Mot significant
102.9+14.8 Mot significant
2994480 Mot significant
105 (473} Not significant 10.070)
76 (34.2) Nt significant
53 (26.9) ot significant
1{0-2} Mot significant
2446 Mot signeficant
1.895&£1.42 o.om
Ba (387 Nt significant
113 (509} 0.0
48 (21.8) Mot significant
81 (38.5) Mot significant (0065}
69 (31.1) Mot significant (0098}
36018.2) 0019

Data are presented as mean £ S0; medial
MaC A, Moentreal Cognitive Assessment;

terguartile range) ar frequency (percentage). ACE,
5, Mational Institutes of Health Stroke Scale,

T4 mmHg 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 130 mmHg 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 o 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
ralues have been more than 140mmHg. 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 increasa) 0.99 0.497-1.02 0.549
Sex [woman vs. man} 181 1.13-2.90 0.015
B [<30kg/m” vs. >30 ko'm™) 1.88 1.06-2.65 0.028
Education {university vs. other) 237 1.21-4.62 0m3
Mumber of antihypertensive drugs 1.29 1.09-1.53 0.004
{increase by 1 drug)
uze of ACE inhibitors (ves vs. no) 227 1.42-385 O.0m
HADS {score increase by 1 point) 099 094-1.04 0820

ACE, angiotensin-canverting enzyme; Cl, canfidence interval; HADS, Hospital Anxiety and
Depresion Scale; OR, oods ratio.

Journal of Hy pertension

angiatensin-converting enzyme; ARB, argiaotensn receptor blocker; 8P, bood pressure;

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 af. [22], analyzing discontinuation
of antihypertensive drug therapy in almost half a million
new users of antihypertensive drugs in Lombardy, ITtaly,
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 commaon. 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
reduced [18]. In a smaller study using electronic pill hoxes

—

T

Undetermined
n=152

% P

’—
e
I 104

Cardioembolism  Lacunar
n=114 n=48

1

LAs
r=

92
Stroke subtype
=10

FIGURE 1 Control of hypertension {BF < 140090 mmHg) by stroke subtype in suma-

wors. LAS, 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 [185]
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. In the Morth East Melbourne Stroke
Incidence Study [26], BP data 5 vears poststroke (first ever)
were obtained in 325 patients. Hypertension was found in
82%, with BP lower than 14090 mmHg in 52%. In France, a
total of 570 patients with a history of stroke were identified
within ECLATL 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. 34.200) [27]. A
total of 495 stroke survivors were identified within the
National Health and Nutrition Examination Survey from
1999 to 2004 [8]. Hypertension was found in 71.7%, with
BP lower than 140/%0 mmHg achieved by 46.3%, that is,
results very similar to ours. In the so far largest clinical trial
of poststroke patients, less than a third of patients with
stroke had BP controlled at least 75% of the time for 2 years
128].

Obesity and diabetes

No association between obesity and risk of recurrent stroke
hias been established [2930] 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 tor 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 (31.8 vs. 11.4%:
F=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 undergo intramuscular
fat accumulation and a switch from slow-rwitch fibers o 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 CHD or at high cardiovascular risk found a decrease in
stroke incidence [38]. Most of the current guidelines
139,40,18] agree that patients with ischemic stroke should
be treated with statins although direct evidence for this
recommencdation is still lacking.
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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 1.9mmol/] rather than having 3.3mmol/l on
placebo can reduce recurrent stroke by about 16% [41]
The study design did not distinguish between ischemic and
hemaorrhagic stroke as the qualifying event for enrolment
into the study. Although no clinical trial has o date com-
pared more or less aggressive LDL-cholesterol lowering
therapy in patients surviving an ischemic stroke (171, the
recommended target LDL is < 25mmol/l or, possibly,
< Limmaol/l

We found, in our study, significantly lower total and LDL-
cholesterol in stroke survivors of both sexes than in con-
trols. However, the proportion of poststroke  patients
achieving LDL-cholesterol lower than 2.5 mmol/1 was only
47.4% in men and 37.0% in women despite the fact statins
were frequently prescribed (65% 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 part 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 Furopean Guidelines [39,42] recommend a
combination of low-dose ASA and dipyvridamole, 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
combination of ASA and dipyridamole was only taken by
3.3% of our patients.

A relatively high propartion 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

Our group of 424 poststroke survivors was derived from 736
consecutive patients hospitalized for their first-ever ische-
mic stroke in two major healthcare 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 62.6%, respectively). Laboratory analyses
were performed for both the study and control populations
at the same laboratory with certified accuracy.

Thus, our stroke population is very close to a hospital-
based 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 hyvpenension being the most
prevalent one and affecting more than 90% of the study
population. Despite the fact that 0% of the hypertensive
patients report taking antihypernensive medication, a BP
lower than 14090 mmHg is achieved by less than 400,
Similarly, statins are taken by 60% of poststroke patients,
but LIML-cholesterol lower than 2.5 mmal/1 is achieved by
less than 5006, Our results indicate failure of lifestyle
measures as one third of poststroke patients continue
smoking and obesity affects about 40% 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.
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Bockground: Witamin K is the essential co-factor for activation of matrix Gla-protein (MGF), 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-ucMGPF might be associated with mortality risk in
clinically stable patients with chronic vascular disease.
Materials and methods: We examined 799 patients (mean age 651 + 93 years) who suffered from
myocardial infarction, coronary revascularization or first ischemic stroke (pooled Crech samples of
EURCASPIRE 11l and EUROASPIRE-stroke surveys), and followed them in a prospective cohort study. To
estimate the 5-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 (IDS 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 quartile of dp-ucMGP
(=977 pmol/L} had higher risk of all-cause and cardiovascular 5-year mortality [HRR 1.89 (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.
1.18-2.61) and 1.79 [95% CI, 1.12-2.57).
Conclusions: In patients with overt vascular disease, circulating dp-ucMGP and dp-cMCP were inde-
pendently associated with the risk of all-cavuse and cardiovascular mortality. Since published results are
conflicting regarding the dp-cMGF, we propose only circulating dp-ucMGP as a potential hiomarker for
assessment of additive cardiovascular risk.

& 2014 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

cardiovascular diseases. In recent years, close attention was paid to
vascular calcification [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
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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 direct measurement of coronary artery
calcification (CAC) [2]. For this purpose, electron-beam or mulii-
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 wvascular event; the relative risk rario 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 raised up o 10 [3]. 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 o 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 caleification blomarkers [5.6]. Matrix Gla-
protein (MGP) secreted primarily by chondrocytes and vascular
smooth muscle cells in the arterial media [7.2] 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 MGP [4]. Two forms of vitamin K are found in our diet:
vitamin K, (phylloquinone, found in leafy green vegetables) and
vitamin K, (meénaquinones, found in cheese, mear, eggs, elc).
Vitamin K serves as co-factor for the enzyme y-glutamate carbox-
ylase that converts glutamare residues into y-carboxyglutamate
(Gla). These Gla-residues serve as calcium-binding groups, which
are essential for the activity of all Gla-containing proteins including
MGP. Besides carboxylation, MGP also undergoes postiranslational
serine phosphorylation during maturation. Whereas carboxylation
is essential for its calcification inhibitory activity. its cellular
secrerion 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 MGP:
desphospho-uncarboxylated MGP (dp-ucMGP) and desphospho-
carboxylated MGP (dp-cMGP). High circulating dp-ucMGP 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 Agarston score and inversely related to vitamin K
status [10,03]. 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 knawledge, no previous study investigated whether non-
phosphorylated species of MGP (ie. 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 siroke.

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, EURODASPIRE 11) [17] or in patients after first
ischemic stroke {EUROASPIRE [ll-stroke survey) [ 18] in 20062007,
the selection and standard protocol of examination were in details
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 Commitiees approved
of the study protocels. 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 wyears hospitalized for any of
following discharge diagnosis were retrospectively identified from
hospital records: first coronary bypass graft [CABG). first percuta-
neous rans-luminal coronary angioplasty (PFTCA) 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 636 months after the index
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 withour 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, UK) to verify the reported smoking habir.
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 rotal
(TCHOL) and HDL [HDL} cholesterol, using an ARCHITECT cBO0
analyzer (Abbott Laboratories. Germany) and DOT Diagnostics
commercial kits (Czech Republic); the same analyzer was used for
measuring serum reiglycerides (TG) and glucose [(GLU), whereas
brainnatriuretic peptide (BMP) was measured in EDTA plasma using
the Abbott commercial kits.

Both, dp-ucMGP and d p-cMGP were quantified in eirrare plasma
samples by pre-commercial sandwich (dual-antibody) ELISA kits ar
VitakK (Maastricht University, The Netherlands)Dp-ucMGP was
assessed using the inaktv MGP i5YS kit (105, Boldon, UK), which is
a dual-antibody test based on the sandwich ELISA developed by
VitaK, Maastricht University, The Metherlands. 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 MGE

2.3, Data management

We ascertained the vital status of patients through May 31, 2012
using Mational mortality regisiry of Czech Institute for Medical
Informarion and Statistics. We used death cerrificates to specify the
cause of death. From the 834 CHD patients or stroke patients who
underwent the initial interview, we excluded 35 subjects because
of incomplete follow-up data or impossible MGP estimation from
technical reasons (insufficient plasma wvolumes, high lipemic
plasma etrc.).
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For statistical analyses, we used STATISTICA 8 and STATA/SE 8
software, Standard statistical methods were wsed, 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 MGP isoforms by their quartiles as follows: <521, 521
692, 693976 and =977 pmol[L for dp-ucMGF, 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 cholesterol,
dp-uceMGP 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 statins
had the opposite direction. The median (interquartile range) of
plasma dp-ucMGP and dp-cMGP was 859 (521-977) pmaol/L and
2566 (1915-3010) pmol/L, respectively. During median follow-up
of 2050 days (5.6 vears), 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 proportion).

Poaled data  CHD patients Stroke °
patients
N 799 482 37 -
Age (years) 65.1 [(9.31) 626 (8.63) 69.0(BI) 00001
KMale gender (%) 711 7RG 506 Bl
Current smoaking (%) 189 0.5 16.0 14
Clinically manifest heart 270 36.9 120 < (U0
Lailure (%]
Body mass index [kg/m®] 293 (4.78) 29.4[462) 29.0(5.0) 0z
Waist circumlerence [em) 1014 (123) 1023 (11.7) 100.2{13.1} Ou0E
Systolic blood pressure 1363 (17.8) 1357 (168) 137.2{19.0) 026
(i Hg)
Diastolic blood pressure 804 (10.1) 806 ([9.83) BDO(10.5) [V T3
(mm Hg)
Heart rate {beats/minute) &79(11.8] 656 (104)  7L1{128) <00001
Total cholesteral (mmolfL) 482 [1.27] 462 (1.37) 502(1.13) <0001
HOL-chelesteral {mmol{L] 123 (L36] 112 (029) 139 (039)  <00001
LOL-cholesteral (mmoljL] 284 (097] 272 (093] 3.03(0.99) <00001
Triglycerides [mmel/L) 1L7001.63) 180 [200) 156(076) @2
Fasting glycemia 685 (2.55] 690 [251) 678 (LE1) o2l
[mmoliL)
BNF [ng/L] 120.E (182.8]) 1533 (2218) 705 (120.6) «0u0001

dp-ueMGP (pmel/L) 8588 (611.3] 803.3 (560.4) D436 (E73.6) <0.0001

dp-cMGP [pmal)L) 2566 (341] 2431 [898) 2779 [965.7) <0.000L
Txfw betablockers (%) Tl B8B83 438 < (DD
Ts/w ACED or ARBs (%] a9 7349 oo <= (U0
Txjw stating [%) 69.8 825 505 ELT
Tx/w antidiabetics [%) 218 214 227 065

Ts/w warlarin [%) 106 57 176 = (U0
All-cause S-year 175 123 259 = (U0

martality (%)
Cardiovascular S-year 124 84 17.7 == QUL

maortality ()

CHD, coronary heart disease; HDL high density lipopratein; LDL, low density lipo-
protein; ACEL, angiotensin-converting enzyme inhibitors; ARBs, angiotensin Il re-
ceptor blockers; BNP, brain natrivretic peptide; Txfw, treatment with ... p value lor
diflerence between CHDN patients vs, strake patients,

* Pavients with NYHA ILar higher, known systolic dysluncrion |EF.< 40% ], history of
hospitalization for heart Lailure or chronic treatment with loop diurerics,

Table 2
Multivariate association between MCP's and conventional risk factors and warlarin
treatment {multiple linear step-wise regressien).

Dependent varialile: dp-ueMGP dp-cMCP
i coeff (SE) pvalue  f coell (SE) p value
Age D.E58 (D031} D.00GGE 0100 (0041} 0015
Male gender 0.084 (0.031) D.O0ZE 0UEE (0.0d0) 0089
Srroke as inclusion - - 0198 (0D43]  <0.0001
diagnosis”
Current smoking 0100 (0.037) 0.oopg — -
Clinically manilest 0.054 {0.039) D.OEE 0168 (0uD41) <0001
heart failure
Body mass index - - 0U0ES (0.DE63] 01E
Waist circumlerence 01 {D03) 0.0003 0157 (DDEZ] 0012
Mean arterial pressure 0.05Z(D.038) D.0BE O.068 (0.039]  0.081
Heart rare D058 (D031} 0058 - -
BNP 0BG {0D.042) «<D.00O01 0,126 (004 2] 00018
Tafw warlarin 0542 (0D.031) «<D.0OOD1 0074 (0.039) 0063

Fallowing variables were in sdditiaen initially included into the full madel: HOL and
LOL chalesterol, triglycerides. glycemia, treatment with antidiaberics, stating and
ACE] or ARES.

4 Sproke ws, coronary heart disease.

respectively, with higher
{Table 1).

In step-wise multiple regression analysis, we identified the
following covariates as significant positive determinants of dp-
uchMGP 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 20, Similarly, dp-cMGP
positively associated with age, stroke as inclusion diagnosis, heart
failure, waist circumference, and BMP.

Fig. 1 shows the Kaplan—Meier survival curves. lncreased 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 %)
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-ucMGP and dp-cMGP (e, 977 and
3007 pmolfL, respectively), had an almost two-fold higher risk of 5-
year all-cause or cardiovascular mortality. However, including both
factors into the same model, only dp-uchMGP kept its statistically
significant predictive power (HRR 1.90. 95% confidénce interval
1.30-237; p = 0.001) — data not shown in toble secrion. Including
both MGP isoforms into the same model did not increase the
standard error of means of the regression coefficients, so we can
exclude the co-linearity effect.

To 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 resulis. 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 mL/s and of them, only one subject having a value lower than
0.3 mL/s. Patients with a low creatinine clearance showed sub-
stantially higher dp-ucMGF than those with normal renal funcrions
(1602 ws. 852 pmol/L, respectively. ). However, the predictive power
of dp-ueMGP on mortality remained even if creatinine clearance
was added into the madel as confounder.

mortality rates in stroke patients
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Fig. 1. Kaplan—Meier survival eurves for all-cause mortality by dp-ucMGP and dp-cMGP subgraups [p valiee 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 S-year toral
mortality in patients with dp-ucMGP concentrations higher than
=521 or 693 pmol/L (ie. lower limits of 2nd or 3rd quartiles).
However, anly in patients with the highest dp-ucMGP concentra-
tion (=977 pmolfL) the result was significant [HR 2,01, 95% C1, 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 pmaolf
L as cut-off point {according to the manufacturer, an arbitrary upper
limit of normal range of dp-ucMGP), but the corresponding HRR
wias nearly similar again [1.89 (95%C1 1.23-2.90) p = 0.004] - data
ot shown in table section.

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

Table 3

ohserved with age, current smoking and inclusion diagnosis (ie.
CHD ws, strokel. 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 pmaol/L) had
approximately 90% increase of 5-year all-cause or cardiovascular
mortality risk [compared o those with lower concentrarions)
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 frst one to examine the
association between dp-ucMGF and mortality risk in patients with

Seyear total and cardiovasoular mortality prediciors in pooled sample of CHD and stroke patients (Cox progartional hazard maodel).

Independent variables All-cause death HR (95% CI) p value Cardiovasculas o walue
death HR (85% Cl1}
Model A:
Age 104 [ 1.02-1.07) < D.0001 1.05 { 1.03-1.08) <0001
Male gender 130 [0.90-1.90] 0.33 1.33 (0LB5—2.09) 221
Seroke as inclusion diagnosis’ 280 (1.83-429) <D.0001 266 (1.60-4.42) < QU0
Current smoking 121 [L74-157) n.o09 1.12 (0E1-207) 032
Body mass index = 30 kg/m’ 0.70 [0.49-0.99) 0.048 051 (0.33-0.80) 0003
High blood pressure 0.59 (0.49-0.98) 0,035 064 (0.42-0.98) 0037
LDL = 2.5 mumal /L 081 (157-1.15) 0.24 0.81 (0.53-123) 032
Fasting glyeermia =7 mmaljL 156 (1.08-233) 0.014 1.72(1.13-262) 0006
Treatment with stating 0493 (0.63-138) D38 086 (0ED-153) 085
Erain natriuretic pepride = 150 ng/L 3.64 [2.37-5.60] < 0.0001 1.75 [ 1.00-2.80) 02
Clinically manifest heart Lailure 1.82(1.23-289) 0.003 391 (250-611) < QU0
dp-ueMGP = 577 pmol/L* 1.89(1.32-272) 0.001 1.88 (1.22-2.90) 0004
Model
Age 104 [ 1.02-107) <D.0001 1.05 (103 1.08) < QU0
Male gender 127 (D.B3-1.85) 0.zl 1.31 (0.B3-2.05) 024
Srroke as inclusion diagnosis’ 299 (1.95-4.59) <D.0001 2.79 (1. 67-4.66) < QU001
Current smoking 1.06 [0.66—1372] 0.81 097 (0.53—1.78) 092
Body mass index = 30 kg/m® 0.74 (0.52-1.05) 0.00 054 (0.34—0.84) 0.007
Higlh Blood pressure 031 [(51-1.01) n.0s2 066 (04— 1.01) 0055
LDL = 2.5 minol L 0386 [(060-123) D.41 087 (0.57-133) 051
Fasting glyeemia =7 mmuoljL 155 (1.08-221) 0.oIs 1.73(1.13-2.63) [ TN}
Treatment witly stating 093 [(63-136) 0.69 095 (0E6D-152) 034
Brain matriugetic peptide = 150 ngjL 1.70(2.55-5.36] ~0.0001 438 (2. T6-6.64) < 0.0001
Clinically manifest heart failure 189 [1.24-2.76] 0.002 1.73(1.07-2.80) 026
dp-cMGP = 3007 pmolL’ 1.76 (1.18-261] 0.024 1.79(1.12-257) 0016

“ je, dih guartile.
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(a) dp-ucMGP (b) dp-cMGP
. b | s |
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Vet of asymplomatic absamt I R ahsant {ppssmma D]
haarn failura": presant ] prasant —t—
increasad waist absamt ] ahsant
ciroumieren et presant ] prasant m‘
tasting gyeasmia:  TTEEAD | b s mmeit | T ——a——

s e e e e e e e e LB e s e T T T T 1

L] L] 2 ] LY LS L] L ]
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HRR (85% confldence intervals)

Fig. 2. Age-adjusied 5-year all-cause mortality hazard ratios for increased dp-ucMGP {panel &) and dp-cMGP {panel B) levels by subgroups of petential confounders, "BNP = 150 ng/
L andfor patients with NYHA 11 or higher, known systolic dysfunction or history of hospitalizatian for heart failure; **waist circumference =102 em in males or =88 cm in fernales,

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, wvan 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 baseline (thus subjects with
gradually lower risk than our patients). The second study was
performed in CKD patients [19]. This condition in its advanced
stages is known to be complicated by soft-tissue calcification. In
CKD subjects, dp-ucMGP was independently correlated with de-
gree of aortic caleification {quantified by CT). Moreover, it also re-
flected the kidney disease progression (Le. was inversely associated
with glomerular filtration rate). Elevated dp-ucMGF {above me-
dian, i.e=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.

Asecond important finding of our study is thar dp-ueMGP 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-ucMGP was observed in patients with CHD compared
o patients with stroke (Figo 20 A similar pattern was observed by
comparison between non-smokers and smokers, younger and clder
patients, euglycaemic and hypoglycemic patients. The only excep-
tion in this pattern was presence of heart failure. Elevared dp-
ucMGE was associated with higher mortality risk in patients with
overt (by medical history) or asympromatic (using elevated BNP as
a measure) heart failure. It is conceivable that the dp-ucMGP (or
rather vascular caleification] might play a potential rele 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-ueMGP.

In our study, we also observed a positive association berween 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 activicy,
MGP should be carboxylated and therefore one would expect, that
dp-cMGP would be inversely associated with vascular calcificarion
and with mortality outcomes, while the opposite was found in our
study. Available studies reported equivocal results. Dalmeijer et al.
[13] reported positive association between circulating dp-cMGE
and CAC (Agatston) score. Similarly, Ueland er al. [14] demon-
strated that patients with calcific aortic valve stenosis showed

higher circulating levels of dp-cMGP than healthy controls, Con-
trary to these [19,14] and ouwr findings, Schlieper et al. [ 16] in study
of 188 hemodialysis patients reported thar low circulating dp-
cMGP was associated with more than two-times higher mortalicy
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 advocare the use of dp-cMGP as a biomarker of additive car-
diovascular risk. Further research is necessary to elucidate the
biological mechanisms of dp-cMGP in the pathophysiology of
vascular/tissue caleification.

From a clinical point-of-view it is crucial, whether vascular
calcification/CWD risk estimated by dp-ucMGP represents an irre-
versible process and end-stage “vascular disaster” or whether
increased dp-ucMGP might be targeted by specific treatment. In
several epidemiologic studies [20- 221 it was shown, that vitamin
K intake (assessed by dietary questionnaires) was inversely asso-
ciated with coronary calcification and incident cardiovascular
morbidity. ln a cross-sectional study among 564 post-menopausal
waomen, subjects in highest quartile of vitamin K, intake had
lower risk of coronary caleification [20]. In a prospective cohort
study of 16,057 women, each incremental 10 pg K, 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 rertle of vitamin K, dietary intake was
assoclated with significantly lower risk of cardiovascular mortality
and less severe aortic caleification (by 57% and 57%, resp.). None-
theless, rather limited data are available from interventional
studies. Six-week vitamin K; 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
rime 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-uchMGP can serve as the
biomarker of caleification and potentially replace the EB-CT/MB-CT
rechniques. It is obvious, that using the biomarker is far less

112



0. Mayer Jr. et al f Atherosclerasis 235 (2014) 162168 167

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 our 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 biomarker 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 1CD-10 codes declared in death certifi-
cates. Because several patients died at home, we were not able to
ascertain every death cause. Therefore, the cardiovascular mortality
rate (but not the all-cause mortality) may be biased (over rated? ).
Furthermaore, 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 facror [25]. It is generally assumed, that
pathophysiclogical consequences of low D vitamin status also in-
volves vascular calcification [26]. Moreover, several possible syn-
ergies berween vitamin K and wvitamin D metabolism were
described regarding bone and tissue calcification. Namely, the
promoter region for the MGPF gene contains a 1.25-0H-D3
responsive element, regulating its transcription [27]. However, in
the paper of van den Heuwvel at al [5]. mortality risk was indepen-
dent of 25-0H-D vitamin concentrations and therefore we may
presume the same in owur serting. Third, no data on nutritional
intake of vitamin K were available. Vitamins K, and K; can be
directly measured in the plasma, but their levels do not correlate
with vitamin K-dependent funcrions. Osteacalein ratio [OCH, a ratio
berween uncarboxyled and carboxyled osteccalcin is frequently
used as funcrional surrogate of vitamin K status. Dalmeijer et al
[123] found a strong correlation berween OCR and dp-ucMGPE
circulating levels (indicaring 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-
ueMGP value probably serves as better indicator of poor vitamin
K status than data based on dietary-intake questionnaires. ln our
study, warfarin treated patients had significantly higher dp-ucMGP
concentration than those not using warfarin (median concentration
1902 vs. 731 pmaol/L). This finding reflects the suppressed vitamin K
funcrional 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 nat others [14.149] measured both desphospha-
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 CWD risk. Further
research 15 needed to ascertain whether supplementation with
vitamin Kz - increasing rate of carboxylation of MGPF and thus
decreasing inactive dp-ucMGP levels—leads to the regression of
vascular calcification and subsequently to lower mortality)
morbidity risk.
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