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Abstrakt

Hypoxické poskozeni mozku zpiisobuje zanik neuronti a dalsi cerebralni zmény,
kter¢é mohou nezadoucim zplsobem ovlivnit psychosocidlni fungovani. Piestoze je
patofyziologie cerebralniho hypoxického poSkozeni multifaktoridlni a neni mozné spolehlivé
popsat jednotny klinicky obraz pacienti po prodé€lané hypoxii, nejcastéji popisovanymi
psychosocialnimi dasledky cerebralni hypoxie jsou kognitivni deficit a zvySeni uzkostnych a
depresivnich projevli. Cilem pfedklddané prace je charakterizovat Urovenl kognitivniho
poskozeni a zmén v prozivani pacientll s mirnou intermitentni cerebralni hypoxii (=chronicka
forma hypoxie, model neurologem diagnostikované spankové apnoe) a u pacientl s tézkou
jednorazovou cerebralni hypoxii (=akutni forma hypoxie, model kardiologem diagnostikované
srde¢ni zéastavy). Nehled¢ na rozdilnou etiologii vzniku jednotlivych forem hypoxie, které jsou
nastinény v teoretické ¢asti prace, dochazi v obou ptipadech k hypoxickému zaniku neuroni.
V experimentalni casti byla testovand hypotéza, zda se u pacientd vystavenych akutni ¢i
chronické hypoxii vyskytuje rozdil v kognitivni vykonnosti a v mife iizkostnych a depresivnich
projevl oproti zdravym jedincm.

U pacientll vystavenych akutni formé& hypoxie dokladujeme pokles kognitivni
vykonnosti a vyskyt vy$si miry aktualné prozivané tizkosti. Oproti tomuto nalezu u pacientil
s chronickou formou hypoxie neprokazujeme vyskyt kognitivniho deficitu a vyznamnych zmén
v prozivani. Na druhou stranu vysledky studie poukazuji na vyS$si kognitivni vykonnost a nizsi
miru uzkostnych a depresivnich projevi po tfimésicni terapii chronické formy hypoxie.

Vysledky prace poukazuji na nutnost rozvoje komplexni péce o pacienty

vystavené hypoxii, kterd na bio-psycho-socidlni urovni snizuje kvalitu zivota.

Klicova slova: hypoxické poSkozeni mozku, kognitivni deficit, uzkost, deprese, srde¢ni

zastava, obstruk¢ni spankova apnoe



Abstract

Hypoxic brain injury leads to neuronal necrosis and to other cerebral changes which
may affect psychosocial functioning. Although the pathophysiology of cerebral hypoxia is
multifactorial, and it is not possible to reliably describe the unified clinical picture of hypoxia
patients, the most commonly described psychosocial consequences of cerebral hypoxia are
cognitive impairment, increased anxiety and depressive symptoms.

The aim of the present study is to characterize cognitive functioning and
psychosocial changes of the patients exposing mild intermittent cerebral hypoxia (=chronic
form of hypoxia, model of obstructive sleep apnea diagnosed by neurologist) and patients after
severe one-time cerebral hypoxia (=acute form of hypoxia, model of cardiac arrest diagnosed
by cardiologist). Regardless of the different etiology of particular hypoxia forms described in
the theoretical part of the thesis, both forms may lead to neuronal death. In the experimental
part we test a hypothesis comparing healthy individuals to patients with acute or chronic form
of hypoxia in cognitive performance or anxiety and depressive symptoms.

We document a decreased cognitive performance and higher level of state anxiety
in a group of patients after acute hypoxia. In contrast to these findings, according to our study,
patients exposing chronic hypoxia do not show cognitive deficit or significant emotional
changes. On the other hand, the results of the study show, that there is better cognitive
performance and lower level of anxiety and depressive symptoms following three months of
obstructive sleep apnea treatment.

These results point out the necessity of complex care of patients after hypoxia,

which reduces the bio-psycho-social quality of life.

Key words: hypoxic brain injury, cognitive impairment, depression, anxiety, cardiac arrest,

obstructive sleep apnea
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TEORETICKA CAST

1 Uvod

Disledky télesnych potizi na fungovani a prozivani ¢lovéka se v poslednich
letech dostavaji do popfedi zajmu klinické psychologie. Ukazuje se, Ze nejen psychiatricka
onemocnéni, ale také onemocnéni somatickéd ovliviiuji bio-psycho-socidlni integritu ¢lovéka.
Jednim z bazalnich patofyziologickych stavii organismu, ktery se zdsadnim zptisobem odrazi
na jeho funk¢nosti, je nedostatek kysliku neboli hypoxie (Ambler, 2011; Kalvach, 2010; Necas,
2014; Powel, 2010; Wilson, Harpur, Watson & Morrow, 2003). Vzhledem k vysokému naroku
mozku na dodavku kysliku je pravé centrdlni nervova soustava (dale jen CNS) ke snizeni
dodavky kysliku vysoce senzitivni (Necas, 2000; Necas, 2014). Projevy 1 disledky hypoxie
jsou velmi variabilni a mohou nabyvat riizné zavaZznosti, po¢inaje klinicky nezdvaznymi stavy
(napf. inava) az po stavy ohrozujici Zivot (Ambler, 2011; Reynolds, Hiittemann, Przyklenk, &
Sanderson, 2013).

Cerebralni hypoxie je multioborovou problematikou, kterd propojuje obory
intenzivni mediciny s rehabilitaci. Existuji formy tzv. chronické/intermitentni hypoxie, které
neohroZuji pacienta na zivoté, ale mohou se stejné jako akutni forma (napft. po srde¢ni zastave,
dale jen CA) vyraznym zplUsobem odrdZet na kvalit¢ zivota (Kalvach, 2010; Necas, 2014;
Petrovicky a kol., 2008). Cerebralni hypoxické nebo také hypoxicko-ischemické poSkozeni
(dale jen HIBI, hypoxic ischemic brain injury) v akutni i chronické formé zplsobuje zanik
neuront, ktery muze vést ke vzniku kognitivniho deficitu (dale jen CI, cognitive impairment),
ke zménam afektivity a chovani, coZ mize mit pro pacienta za nasledek ztratu komunikacnich

a socialnich kompetenci a snizeni kvality Zivota (Ambler, 2011; Bucks, Olaithe, & Eastwood,



2013; Candia, 1999; Jackson, Howard, & Barnes; 2011; Lu-Emerson & Khot, 2010; Torgersen,
Strand, Bjelland, Klepstad, & Kvale, 2010; Wilson et al., 2003).

Ptestoze hypoxické poskozeni obvykle zasahuje do mnoha organovych soustav
a pacienti se tak dostavaji do rukou raznych Iékaiskych specialistli, malokdy jsou pouceni o
projevech ¢i disledcich HIBI a moznosti pfislusné intervence ¢i rehabilitace. Predkladana prace
se zabyva priCinami, a pfedevSim disledky akutni formy hypoxie (v duisledku CA) a
intermitentni hypoxie (v disledku onemocnéni obstrukéni spankovou apnoi, dale jen OSA) na

urovni kognitivnich funkei a psychosocidlnich faktora.

2 Pficiny a projevy cerebralni hypoxie

Cinnost lidského organismu je zavisla na nepietrzité dodavee kysliku. Az 20 %
vdechnutého kysliku spotiebovavd mozek a nervova tkan (Ambler, 2011; Necas, 2014;
Petrovicky et al., 2008; Powel, 2010). SniZenému piijmu kysliku miiZeme byt vystaveni
obvykle pfi poklesu tlaku vzduchu (napt. ve vysokohorském prostiedi) nebo vlivem nizké
koncentrace kysliku ve vzduchu (napf. ptfi hoteni) (Necas, 2014). Hypoxie se nemusi rozvijet
specifické stavy a nemoci organismu (Ambler, 2011; Kalvach, 2010; Necas, 2014, Wilson et
al., 2003). Na podklad¢ vnitinich pfi¢in mize byt organismus hypoxii vystaven jesté pred
narozenim (napf. hypoxicko-ischemickd encefalopatie v dasledku perinatalni asfyxie)
(Adhikari & Rao, 2017; Riljak, Kraf, Daryanani, Jiruska, & Otahal, 2016). Takové HIBI miize
fatalné poSkodit CNS ditéte, coZ mé v lep$im piipadé za nasledek funkéni zmény organismu
(napt. slepotu, rozvoj epilepsie, poruchy motoriky a chovéni, opozdény psychomotoricky

vyvoj, dusevni poruchy a dalsi), v hor$im ptipad¢ umrti novorozence (Adhikari & Rao, 2017;

10



Koning, Lyngfelt, Svedin, Leverin, & Jinnai, 2018; Riljak et al., 2016; van Schie, Schijns,
Becher, Barkhof, & van Weissenbruch, 2015).

V pribehu zivota nds organismus muiiZze vystavovat hypoxii nejcastéji v dusledku
poruch cirkulace krve, funkce plic nebo z histotoxickych piic¢in (Ambler, 2013; Necas, 2014).
Organismus reaguje na hypoxii v zavislosti na jejim rozsahu a trvani, dle kterych rozliSujeme
akutni a chronickou formu hypoxie (Ambler, 2011; Kalvach, 2010; Necas, 2014). Akutni forma
vznika nahle, ¢asto v dusledku poruch cirkulace krve, napi. v disledku CA (Kalvach, 2010;
Necas, 2014; Temple & Porter, 2012). Chronickou formou hypoxie je protrahovany stav nizsi
intenzity, kterému je pacient vystavovan opakované (napt. v disledku poruch funkce dychéni
pii OSA) (Bucks et al., 2013; Quan, Chan, Dement, Gevins, & Goodwin, 2011).

Klinicky obraz HIBI je velmi rozmanity, pokles kysliku se mlize projevovat jak
zvySenou unavou, tak ztratou védomi pii uplném nedostatku kysliku v tkani neboli asfyxii
(Necas, 2014; Veasey, Davis, Fenik, Zhan, & Hsu 2004; Wilson et al., 2003). Pti akutni hypoxii
(napt. pii CA) vycCerpa mozek kyslik béhem nékolika sekund, coZ se projevi bezv€édomim
(Necas, 2014). Pfi intermitentni hypoxii nedochdzi k bezv€domi, ale k moZné zméné fungovani
CNS a rozvoji dalSich zdravotnich komplikaci (Carissimi, Martinez, Kim, Fiori, & Vieira,

2018). Ptehled nejcastéji popisovanych druht hypoxie uvadime v tab. 1.
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Tabulka 1. Klasifikace hypoxii ve vztahu k CNS (Ambler, 2013; Jandova, 2006; Necas, 2014;

Reynolds et al., 2013)

Dle: Projev Pricina (napfr.)
Akutni Néhly vznik. CA, trauma CNS.
Vzniku . Vznika protrahované, OSA,
Chronicka .
pozvolna. aterosklerdza.
Cirkula¢ni/ischemicka Snizeny pritok krve tkani. CA.
. L Snizena spotieba kysliku Otrava kyanidy,
Histotoxicka v disledku poSkozeni tkan¢. alkoholem.
PFiciny | Anemicka Redukce hemoglobinu v krvi. Poruchy
krvetvorby.
o Nizky parcidlni tlak kysliku | 0Pyt ve vysokych
Hypoxicka . nadmotskych
v krvi. L1
vyskach.
Celkové/systémova Postihuje cely organismus. Anemicka hypoxie.
Rozsahu o . Zastava ob¢hu krve
Lokalni Postihuje jen ¢ast organismu. | tkané
(pt. koncetiny).
Vyvolava reakce (reflexni)
Funkéni organismu k zajisténi Chronické hypoxie.
homeostaze.
Organismus se jiz s hypoxii .. .y
Adaptacni/metabolicka nedokaze vyrovnat, zahajuje Akutm i chronickd
. < 9 hypoxie.
Intenzity bunécnou piestavbu.
Pteména bunky klesa pod
Destrukéni/strukturalni hranici pro zachovani Zivé Akutni hypoxie.
hmoty.
Anoxie Upvlny n?fl(?St?tek kyshkvu Akutni hypoxie.
poskozujici v§echny burnky.

2.1 Hypoxie po srdecni zastaveé

CA, jinak také ob&hova zastava, je okamzitym preruSenim funkce srdce jako
pumpy, pti kterém dochézi k zastave krevniho obéhu (Bunch, West, Packer, Panutich, & White,
2004; Kirian, Sears, & Deantonio, 2012). Pferuseni krevniho ob&hu pii CA zastavi pfisun
kysliku k orgdnim, tedy i k mozku, v dusledku ¢&ehoz dochdzi béhem 15-20 sekund

k bezvédomi s nehmatnym pulsem a zéastavou dechu (Ambler, 2011; Necas, 2014; Powel,
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2010). Pokud do 10-12 minut po CA nedojde k zahajeni kardiopulmonalni resuscitace (dale
jen CPR), pacientova Sance na pteziti se snizuje na 5 % (Hayashi, Shimizu, & Albert, 2015;
forma hypoxie potencidlné vedouci k rozvoji HIBI, pii kterém muze v disledku nedokrveni a
nedostatku kysliku v mozku dojit k odumfeni tkan¢ (Ambler, 2011; Powell, 2010). Rozsah
nasledkt HIBI pii CA zavisi na tom, jak dlouho je mozek vystaven nedostatku kysliku, coz je
v ramci prognozy CA stézejni (Ambler, 2011; Necas, 2014). Cim déle CA trva, tim déle je
mozek vystaven hypoxii, coz zvySuje pravdépodobnost rozvoje poskozeni mozku, které mize
vést az ke smrti (Reynolds et al., 2013). Navic pfi reperfuzi krve pii tspésné CPR dochazi
k progresi cerebralniho poskozeni, které je Casto ireverzibilni (Reynolds et al., 2013). V Evropé
je evidovano 300400 tisic ptipadiit CA za rok s 3—31% piezitim (Hayashi et al., 2015).
Kromé vrozenych srde¢nich abnormit mize byt CA diisledkem metabolického
syndromu, ktery je spolecnym jmenovatelem nasledujicich komorbidit: hypertenze, diabetes
mellitus II. typu (dale jen DM-II), hyperlipidemie, hyperlipoproteinemie, hyperglykemie,
obezita, nikotinismus, koronarni ateroskler6za, ischemicka choroba srde¢ni nebo chronické
srde¢ni selhani (Alencar, Cobas, & Gomes, 2010; Forslund, Lundblad, & Soéderberg, 2010;
Merghani, Narain, & Sharma, 2013; Steiner, 2010; Wulsin, 2012). Krozvoji CA mohou
pfispivat psychosocidlni pfiiny, a to pfedev§im uzkostné-depresivni projevy v disledku
kterych, dochazi k deregulaci parasympatického systému, vyssi produkei katecholamint, tedy
i zrychlené srde¢ni ¢innosti, coz mize z dlouhodobého hlediska vést ke zvySené aterogenezi,
vasodilataci, dusnosti, tachykardii, a tedy i1 k rozvoji CA (Dostalova, 2010; Empana, Jouven,
Lemaitre, Sotoodehnia, & Rea, 2006; Frasure-Smith, Lespérance, & Talajic, 1995; Piegza,
Pudlo, Badura-Brzoza, & Hese, 2009; Roest, Heideveld, Martens, de Jonge, & Denollet, 2014;

Schnabel, Michal, Wilde, Wiltik, & Beutel, 2013).
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U kardiovaskularné nemocnych pacientii je navic Casto popisovdna premorbidné nizka
kognitivni rezerva pravdépodobné souvisejici s hypertenzi nebo DM-II v anamnéze, ktera
s sebou spolu sniz§im vzdélanim nese CastéjSi vyskyt rizikového chovani potencialné
vedouciho k CA, napf. nikotinismus (Alencar et al., 2010; Pirscoveanu, Zaharia, Tudorica, &

Matcau, 2012).

2.2 Cerebralni hypoxie pii onemocnéni obstrukéni spankovou apnoi

OSA definovana jako porucha dychdni souvisejici se spankem se projevuje
pravidelnymi kratkodobymi zastavami dechu (=apnoickymi pauzami) zaznamenavanymi
prostfednictvim apnoe-hypopnoe indexu (dale jen AHI) (Naqvi, Wang, Glozier, & Grunstein,
2014; Nevs§imalova & Sonka, 2007; Pretl, 2007; Sonka, 2004). Za diagnostické kritérium OSA
je povazovano AHI > 5 za hodinu no¢niho spanku, pficemz trvani jedné apnoické pauzy musi
byt delsi nez 10 sekund (Nevsimalova & Sonka, 2007; Pretl, 2007). Prevalence OSA se na
zéklad¢ studii z obdobi 1993-2013 zvysuje, u muzl dosahuje v priméru 22 % a u zen 17 %
(Franklin & Lindeberg, 2015). Vzhledem k povaze onemocnéni je OSA diagnézou na pomezi
somnologie, pneumologie a otorinolaryngologie.

Pfi¢inou onemocnéni je zvySena kolapsibilita dychaciho svalstva, mezi rizikové
faktory patii napf. specifické kraniofacidlni anatomie, medikace (napf. benzodiazepiny nebo
barbituraty), alkohol, nikotinismus a pfedev§im nadvédha (Nev§imalova & Sonka, 2007; Pretl,
2007). Castymi komorbiditami OSA jsou obezita, DM-II, hypertenze, kardiovaskularni nemoci,
jejichz spoleénym jmenovatelem je jiz zminény metabolicky syndrom (De Lei Kong, Zheng

Qin, Wei Wang, Ying Pan, & Jian Kang, 2016; Pretl, 2007; Quan et al., 2011).
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Zastavy dechu pii OSA narusuji kontinuitu spanku a jsou vétSinou zakonceny
hlasitym zachrapanim, zplsobujicim ranni sucho v ustech, pocit neosvézivého spanku a
nadmérnou denni spavost (anglicky nazev excessive daytime sleepiness, dale jen EDS) vedouci
k mikrospanktim (Pretl, 2007; Sonka, 2004; Zhou, 2016). B&hem apnoickych pauz dochazi
k poklesu saturace hemoglobinu kyslikem s naslednym rozvojem intermitentni/chronické
hypoxie (Bucks, 2013; Pretl, 2007; Zhou, Camacho, Tang, & Kushida, 2016). Cerebralni
hypoxie v kombinaci s naruSenou fragmentaci spanku maji vyrazny vliv na kvalitu Zivota

pacientii s OSA (Quan et al., 2011; Zhou et al., 2016).

3 Disledky cerebralni hypoxie

Vzhledem k tomu, Ze vSechny buiiky v téle potfebuji ke svému metabolismu
kyslik, jeho nedostatek pfii pritoku krve tkani zpiisobuje patofyziologické procesy, jejichz
disledkem je zména funkce, posléze struktury napadané tkané¢ (Howes, Green, Gray,
Stenstorm, & Easton, 2006; Jandova, 2006; Necas; 2014). Jak jiz bylo zminéno, mozek ma
mimotadné naroky na dodavku kysliku, proto je k rozvoji hypoxicko-ischemického poSkozeni
nejnachylnéjsi (Ainslie, Hoiland, & Bailey, 2016; Ambler, 2011; Powel, 2010; Reynolds et al.,
2013). Cim vice je v ramci fylogeneze i ontogeneze CNS dokonalejsi, tim vice je zranitelngjsi
k patologickym vliviim (Jandova, 2006). Vzhledem k tomu, Ze je CNS fidicim organem, zdsah
do jejiho fungovani se projevi na fungovani celého organismu (Jandova, 2006). Dusledky

poskozeni CNS pfi hypoxii se tak mohou projevit na bio-psycho-socidlni urovni.
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3.1 Patofyziologie cerebralniho hypoxického postizeni

Rozsah disledkt HIBI zalezi na poctu a strategické lokaci neuronti po hypoxii,
které jiz nedovedou obnovit svou funkci (Ainslie et al., 2016). Z patogenetického hlediska Ize
v prubéhu HIBI 2 patologické procesy, a to hypoperfuzi a syst¢émovou hypoxii (Ambler, 2011).
Pti hypoperfuzi dochézi ke snizeni prutoku krve mozkem, zatimco systémova hypoxie je
charakterizovana nizkym obsahem kysliku v krvi (Ambler, 2011; Powell 2010). Oba procesy
pii progresi sméfuji k ischemickému poskozeni mozku potencialné vedoucimu az k odumfteni
postizené tkan€ (Ambler, 2011; Reynolds et al., 2013). Vzhledem k tomu, Ze je patofyziologie
HIBI multifaktoridlni, nelze urcit mozkovy korelat odpovidajici dané patologii (Laudisio,
Marzetti, Pagano, Cocchi, & Bernabei, 2009). Jako nejcitlivéj$i oblast mozku z hlediska
tolerance hypoxie lze oznalit bilou hmotu a neocortex, coz muze byt z patogenetického
hlediska zptisobeno vzdalenosti neocortexu a bilé hmoty od tepen zasobujicich mozek kyslikem
(Moulaert, Verbunt, Bakx, Gorgels, & de Krom, 2011; Wilson et al., 2003).

Charakter patofyziologického mechanismu se lisi v zavislosti na druhu hypoxie
(Reynolds et al., 2013). Vzhledem k zdméru predkladané prace srovnat disledky akutniho a
chronického hypoxického poSkozeni mozku byla kuzsi specifikaci z hlediska rozdilné

patofyziologie vybrana akutni hypoxie po CA a chronickd hypoxie pii OSA.

3. 1. 1 Patofyziologie cerebralni hypoxie po srdecni zastave

Jak jiz bylo zminéno v disledku CA dochazi k celkové intenzivni cirkulacni
hypoxii (Necas; 2014; Sanganahmath, Gopal, Parker, Downs, & Parker, 2016). Zavéry

dosavadnich studii charakterizujicich neurologické dopady HIBI po CA se rlzni.
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Nekteré studie jednoznané zaznamendvaji rozvoj neurologického deficitu po CA
(Kryzanowska & Friedman, 2012), jiné tvrdi, Ze az 80 % ptezivsich CA pacientli miZe opustit
nemocnici bez vétsiho neurologického poskozeni (Temple & Porter, 2012). Moulaert k témto
nejednoznacnym zavérim dodava, ze neurologicky deficit se rozviji pfiblizné¢ u 50 % CA
pacientli, bohuzel ale ve vétSin¢ piipadi zustava nediagnostikovan (Moulaert et al., 2011).

Mira potencialniho neurologického poskozeni po CA nezavisi pouze na jiz
zminéné délce zastavy, ale také na rytmu srdce pii CA (Ambler, 2011; Grunau, Reynolds,
Scheuermeyer, Stenstrom, & Pennington, 2016; Necas, 2014; Tatsuma, Takehiro, Kent, Naoko,
& Naoki, 2014). Charakter CA muze byt defibrilovatelny (napt. fibrilace komor, pfi které
dochazi ke specifické chaotické elektrické aktivité¢ predevsim srdecnich komor, nebo také
komorova tachykardie oznacujici zrychlenou srdecni c¢innost) nebo nedefibrilovatelny
(asystolie neboli absenci elektrické a mechanické ¢innosti srdce, elektromechanicka disociace,
kdy sice 1ze na EKG zachytit elektrickou aktivitu srdce, ktera je ale tak mald, Ze vyZaduje
resuscitaci) (Danchin & Cuzin, 2006; Figueras, Barrabés, Lidon, Sambola, & Bafieras, 2014;
Grunau et al., 2016). CA pacienti s defibrilovatelnym typem CA disponuji vys$si odolnosti viici
cerebralnimu poskozeni a lepsi progndzou (Grunau et al., 2016; Tatsuma et al., 2014).

V disledku CA dochazi ke dvéma momentim vedoucim k rozvoji
neurologického deficitu (Sanganahmath et al., 2016; Sekhon et al., 2017; Temple & Porter,
2012). K priméarnimu HIBI dochazi po cca 5 minutach trvajici hypoxii, kdy neurony bez ptisunu
kysliku zacinaji nekrotizovat (Ambler, 2011; Temple & Porter, 2012). K sekunddrnimu
neurologickému poSkozeni po CA dochédzi v okamziku reperfuze, tedy po znovuobnoveni
krevniho obéhu, kdy se vlivem devastace volnych radikalt rozviji oxidativni procesy (Sekhon,
Ainslie, & Griesdale, 2017; Temple & Porter, 2012; Zak, 2011). Disledky primarniho HIBI
jsou na rozdil od sekundarniho deficitu ireverzibilni (Middelkamp, Moulaert, Verbunt, Bakx,

& van Heugten, 2007; Temple & Porter, 2012).
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V ramci lokalizace cerebralni hypoxické patogeneze je neurologické poskozeni
po CA nejcastéji rozsifeno do oblasti prefrontalniho a temporalniho kortex (Cohen, Poppas,
Forman, Hoth, & Haley, 2009; De Toledo Ferraz Alves, Ferreira, Wajngarten, & Busatto, 2010;
Terman, Shields, Hume, & Silbergleit, 2015). Danou patogenezi lze vysvétlit vysokou
vzdalenosti kortexu od mozkovych tepen, které dodavaji kyslik do mozku (Wilson et al., 2003).
Studie uzivajici somatosenzorické evokované potencidly méfici integritu nervovych drah navic
zjistila, Ze u CA pacientll je sledovdna snizend odpovéd’ na elektricky stimulus v oblasti
somatosenzorického kortexu bilaterdln¢, kde dochazi k nekréze neuront (Temple & Porter,
2012). Rozsahlé cerebralni hypoxie po CA se mize rozvinout v poSkozeni subkortikalnich
oblasti, predevsim talamu nebo mén¢ Casto hipokampu (De Toledo Ferraz Alves et al., 2010;
Peskine, Pudlo, Badura-Brzoza, & Hese, 2004).

Neurologické dasledky HIBI jsou v intenzivni mediciné hodnoceny na
pctibodové skéle Cerebral Performance Category (CPC), ve které zdravotnicky personal
subjektivné posuzuje behavioralni projevy pacienta (Mak, Moulaert, Pijls, & Verbunt, 2016).
Kategorie CPC jsou uvedeny v tab. 2. Z prognostického hlediska lze fici, Ze v pfipadé preziti
21 % CA pacientl dosahuje 17 % preziv§ich zafazenych dle CPC do kategorii 1-2
neurologického stavu, ktery je hodnocen jako uspokojivy (Hsu, Li, Cinousis, Sheak, & Gaieski,

2014).

Tabulka 2. Kategorie CPC (Mak et al., 2016; Vondrakova, 2017)

CPC 1 | Bez neurologického deficitu

CPC 2 | Lehka az stfedni neurologicka dysfunkce

CPC 3 | Tézky neurologicky deficit (neni schopen samostatné existence)
CPC4 | Koma
CPCS | Smrt
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3. 1. 2 Patofyziologie cerebralni hypoxie pii obstrukéni spankové apnoi

Oproti intenzivni cirkulacni hypoxii v disledku CA dochazi v disledku OSA ke
kratkodobé intermitentni hypoxii, ktera je zplisobena opakovanymi apnoickymi pauzami
(Ambler, 2013; Ay & Sak, 2018; Jandova, 2006; Necas, 2014; Reynolds et al., 2013). Zatimco
studie zkoumajici cerebralni poskozeni po CA se ve svych zavérech rtzni, vétSina studii
vénujicich se neurologickému poskozeni pii OSA se shoduje na vyskytu neurokognitivni
poruchy (Bucks et al., 2013; Jackson et al., 2011; Lal, Strange, & Bachman, 2012; Naqvi et al.,
2014; Veasey et al., 2004; Zhou et al., 2016).

Z patofyziologického hlediska se hypoxie pii OSA rozviji v disledku kolisani
pratoku krve mozkem pfi celkovém nebo ¢astecném uzavéru dychacich cest (Ay & Sak, 2018).
Stejné jako pti CA je sekundarnim patofyziologickym mechanismem pii OSA reperfuze, ktera
zpusobuje tvorbu volnych kyslikovych radikald, coz zvySuje pravdépodobnost rozvoje
ischemicko-reperfuzniho poskozeni cév a miize zptisobovat endotelialni dysfunkci potencialné
vedouci k rozvoji vaskularnich abnormit podobnych ranym fazim aterosklerozy (Ay & Sak,
2018; Kanbay, Ceylan, Kdseoglu, Caliskan, & Takir, 2018). Kromé hypoxie dochéazi pti OSA
takeé k rozvoji hyperkapnie, tedy k nedostatenému vylou€eni oxidu uhli¢itého z krve, coz ma
za nasledek vzestup aktivity sympatického nervového systému (Alex, Mousavi, Zhang,
Gatchel, & Behbehani, 2017). Elevace sympatické nervové aktivity vede k neurocirkulacni
odpovédi zpusobujici metabolické zmény v mozku, jez ptispivaji ke vzniku cerebralniho
poskozeni pii OSA (Alex et al., 2017; Morell, McRobbie, Quest, Cummin, & Ghiassi, 2003).

Zahrani¢ni studie vénujici se lokalizaci cerebralniho poskozeni pti OSA ukazuji,
ze u OSA pacientii dochazi nejcastéji ke ztraté Sedé a bilé hmoty ve frontdlni, parietalni a
temporalni oblasti a v okoli hipokampu (Alex et al., 2017; Macey P. M., Macey K. E.,

Hnderson, Alger, & Frysinger, 2003; Yaouhi, Bertran, Clochon, Mézenge, & Denise, 2013).
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Zobrazovaci studie v patogenezi cerebralniho poskozeni pti OSA detekuji poskozeni bilé hmoty
v oblasti levého kortiko-spindlniho traktu, v cingulérni kiife a ventro-laterarni oblasti talamu
rozsifujici v axonalnich spojeni blizko amygdaly a hipokampu (Alex et al., 2017; Yaoushi et
al., 2013).

Specifické cerebralni zmény pii OSA nelze pfipsat vyhradné¢ danému
onemocnéni, zejména proto, ze je OSA casto komorbidni s metabolickym syndromem, jez sam
o sob& miiZze vést k rozvoji metabolickych zmén mozku (Alex et al., 2017; Williams, Castor,
Seixas, Ravenell, & Jean-Louis, 2018). Obé onemocnéni maji spolecného jmenovatele
v hyperaktivit¢ = sympatického systému, zpisobujici zvySeny narok na funkci
kardiovaskularniho systému, coz z dlouhodobého hlediska vede k hypertenzi, jezZ komplexné
méni hemodynamiku v lidském téle a mize zvySovat intrakranidlni tlak, a to mize vést ke

kortikalnim zménam (Ay & Sak, 2018; Kolar, Nohejlova, Duska, Mares, & Pachl, 2017).

3.2 Kognitivni deficit

Jednim z nejcastéji popisovanych psychosocialnich disledki HIBI po CA i pfi
OSA je rozvoj CI (Jackson et al., 2011; Klemenc-Ketis, 2013; Lal et al., 2012; Torgersen et al.,
2010; Zuccala, Onder, Pedone, Cocchi, & Carosella, 2001; Zhou et al., 2016). CI ma v dusledku
HIBI rzny rozsah a mize nabyvat riizné zavaznosti (Moulaert et al., 2011; Peskine et al.,
2004). CI po CA se na urovni poskozeni jednotlivych kognitivnich funkci nejcastéji projevuje
deficity v kratkodobé, pracovni 1 epizodické paméti, poklesem vizuoprostorovych schopnosti a
exekutivnich funkci (Candia, 1999; Peskine et al., 2004; Tianen, Poutiainen, Oksanen,
Kaukonen, & Pettild, 2015). Pfi OSA je CI charakterizovan c¢astou snizenou vigilitou,
schopnosti koncentrace pozornosti, schopnosti ucit se nové informace, vybavenim z paméti a
poklesem vykonu exekutivnich funkci (Jackson et al., 2011; Lal et al., 2012; Rouleau et al.,

2002; Tulek, Atalay, Kanat, & Suerdem, 2013; Zhou et al., 2016).
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Poskozeni jednotlivych kognitivnich funkci v disledku obou onemocnéni se autorka rozhodla
syntetizovat do jednotlivych syndromt, které jsou v disledku CA i OSA studiemi popisovany
jako casté. Nasledujici odstavce jsou vénovany dysexekutivnimu syndromu (dale jen DS),
syndromu mirné kognitivni poruchy (dale jen MCI, mild cognitive impairment) a CI v disledku

vaskularniho onemocnéni mozku.

3. 2. 1 Mirnd kognitivni porucha

MClI ptedstavuje detekovatelnou nespecifikovatelnou poruchu kognice, pii které
pacient sice zlstava zcela sobéstacny, k tézsim kognitivnim ulohdm ale potfebuje vice tsili nez
zdravi jedinci, podava v nich vyznamn¢ hor$i vykon, ktery vSak nedosahuje urovné mirného
syndromu demence (Nikolai, Bezdicek, Vyhnalek, & Hort, 2012; Van Zandvoort et al., 2005).
MCI miize byt disledkem ale také poc¢ate¢nim symptomem neurodegenerativniho onemocnéni
mozku, jako je napf. Alzheimerova nemoc, proto je nutné pokles kognitivni vykonnosti
pacienta zkoumat z pohledu diferencialni diagnostiky (Petersen et al., 1999; van Zandvoort,
van der Grond, Kappelle, & Haan, 2005).

Vzhledem k tom, ze MCI v disledku CA vznikd z vaskularnich pfi¢in, ma
z hlediska svého rozvoje charakter vaskularniho poSkozeni kognitivnich funkci (Goldemund &
Telecka, 2006; Moulaert et al., 2011). Cévni degenerace (pf. aterosklerdza) je komorbiditou
mnoha chorob souvisejicich s vékem, proto se pokles kognitivni vykonnosti charakteru MCI
muze vyskytovat 1 u bézné starnouci populace (Clark & McDougall, 2006). Na rozdil od
déletrvajicich, progredujicich neurodegenerativnich mechanismi pifi odchylném starnuti se
MCI v disledku CA rozviji nahle (Clark & McDougall, 2006). Pfestoze ma MCI v disledku
CA znac¢né riznorody charakter, studie ukazuji na ¢asty pokles vizuomotorickych schopnosti,
kratkodobé paméti a pozornosti (Moulaert et al., 2011; Jaszke-Psonka, Piegza, M., Scisto,

Pudlo, & Piegza, J., 2016).
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MCI pii onemocnéni OSA je disledkem nejen intermitentni hypoxie, ale také
narusené fragmentace spanku, kterd sama o sob¢ vede k EDS souvisejici s poklesem kognitivni
vykonnosti (Barbe, Mayoralas, Duran, Masa, & Maimé, 2001; Bucks et al., 2013; Slater &
Steier, 2012; Zhou et al., 2016). Podobné jako charakter MCI v disledku CA 1 v ptipadé¢ OSA
dominuji u pacientd v ramci kognitivni dysfunkce poruchy pozornosti a paméti (Jackson et al.,
2011; Lal et al., 2012; Rouleau, Decary, Chicoine, & Montplaisir, 2002; Tulek et al., 2013;
Zhou et al., 2016). Navic se u OSA pacientll vyskytuje snizena schopnost ucit se a poSkozeni

exekutivnich funkci (Zhou et la., 2016).

3. 2. 2 Dysexekutivni syndrom

Protoze HIBI v disledku CA i OSA zasahuje piedevsim do frontdlnich a
prefrontalnich ¢asti kortexu podilejicich se na exekutivnich funkcich, je jednim z dasledkt vyse
zminénych forem hypoxie DS (Andreou, Vlachos, & Makanikas, 2014; Pirscoveanu et al.,
2012; Siachpazidou, Economou, Pastaka, Hatzoglou, & Gourgoulianis, 2017; Steinbusch,
Heugten, Rasquin, Verbunt, & Moulaert, 2017). Exekutivni funkce se podileji na chovani
vedoucim k urcitému cili a jejich zakladem je kontrolovana schopnost planovani, ktera
vyzaduje zapojeni spravné funkce vnimani, paméti, pozornosti, mySleni nebo mluveni
(Kulistak, 2003; Suboti¢, Filipovi¢, Stojcevié, & Jovanovi¢, 2016). Snizeny vykon v
exekutivnich funkcich, nazyvany jako DS, postihuje celkové chovani pacienta a projevuje se
deficity v sebefizeni ¢i vnimani a reagovani na bezprostfedni podnéty (Kulist'dk, 2003; Peskine
et al., 2004). DS je charakteristicky predev§im kaskadou prefrontalnich deficitd, které jsou
tézko zachytitelné, protoze je v béZném zivoté maskuje relativné uspokojiva autonomie

v kazdodennich ¢innostech (Kulist'ak, 2003; Peskine et al., 2004).
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Spole¢nym jmenovatelem CA a OSA je kromé& HIBI také metabolicky syndrom,
ktery je komorbidni s OSA a muze predchazet CA (Kong, Qin, Wang, Pan, & Kang, 2016;
Kurl, Laaksonen, Jae, Mikikallio, & Zaccardi, 2016; Pretl, 2007). Vzhledem k jiz zminéné
aterogenezi, ktera mize zpisobovat cerebrovaskularni zmeény, je stejné jako v disledku CA a
OSA popisovan rozvoj DS i pfi onemocnéni metabolickym syndromem (Suboti¢ et al., 2016).
Jednim ze zakladl 1écby metabolického syndromu a prevence rozvoje komorbidit (napi. OSA)
nebo fatdlnich nasledkii (napt. CA) je dlsledna zména Zivotniho stylu postizenych pacientli
(Suboti¢ et al.,, 2016). DS mize nezadoucim zplUsobem ovliviiovat spolupraci pacientl
v 1écebném planu (Ahrafi, Behnam, Ahmadi, Pakdaman, & Ali, 2015; Yates, Sweat, Yau,
Turchiano, & Convit, 2012; Suboti¢ et al., 2016). Lze tedy predpokladat, ze naruSeni
exekutivnich funkci mize byt diisledkem HIBI frontdlniho a prefrontalniho cortexu. Stejné tak
muize jako komorbidita metabolického syndromu CA 1 OSA pifedchazet a zvysit tak

pravdépodobnost rozvoje danych zdravotnich komplikaci.

3. 2. 3 Kognitivni deficit u vaskularniho onemocnéni mozku

VD vyplyvajici z cerebrovaskularniho onemocnéni (napt. v disledku jiz
zminované¢ho metabolického syndromu) predchézi tzv. vaskuldrni kognitivni porucha (dale jen
VCI, vascular cognitive impairment) (Jacobsen, 2011). Klinicky profil VCI je zpocatku
charakteristicky snizenou schopnosti pozornosti, exekutivnich funkci, rychlosti zpracovani
informaci a psychomotorického tempa (Jacobsen, 2011). Epizodickd pamét a verbalni
plynulost jsou v téchto fazich obvykle zachovany (Jacobsen, 2011). Symptomatologie jiz
rozvinuté vaskularni demence (dale jen VD), je specifickd pfedev§im vyskytem depresivnich

projevil, emoc¢ni lability a apatie (Ambler, 2001; Jacobsen, 2011).
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Cerebrovaskularni poskozeni v disledku CA i OSA miize mit za nasledek
rozsahlé HIBI s nasledkem MCI vaskularniho ptivodu a v krajnich ptipadech az deficit, ktery
1ze ptitadit pod VD (Culebras & Anwar, 2018; Paglieri, Bisbocci, Di Tullio, Tomassoni, &
Amenta, 2004). Poc¢atek rozvoje vaskularniho postizeni mozku a jeho vlivu na kognici je tézko
detekovatelny, projevuje se nejcastéji poruchou exekutivnich funkci a zhorSenim paméti, které
muze v nékterych projevech pfipominat demenci Alzheimerovského typu (Peskine et al., 2004;
Pierscoveanu et al., 2012). Pokrocilé stadium, tj. VD, je charakteristické pfedevS§im rozvojem
zévazného CI a zpomaleného psychomotorického tempa, coz mize byt doprovazeno zménami
afektivity (Ambler, 2001). Z diferencidln¢ diagnostického hlediska je kritériem hodnoceni
rozvoje demence vyskyt CI takové intenzity, ktera zasahuje a vyznamnym zpiisobem
komplikuje aktivity pacientova béZzného Zivota (Jacobsen, 2011; Rektorova et al., 2007).

Cerebrovaskularni patologie je wvariabilni problematikou s nejednotnym
klinickym obrazem, kterému je v posledni dob& v ramci neuropsychologického vyzkumu
vénovana zna¢na pozornost (Jellinger, 2004). Vaskularni postiZeni mozku, které piedchéazi VCI
a nasledné VD, je dasledkem systematického ireverzibilniho poskozovani mozkovych cév
(napft. pfi metabolickém syndromu), které je v prvni fazi velmi tézko rozpoznatelné (Jellinger,

2004).

3.3 Zmeény v proZivani

Kromé¢ funkénich neuropsychiatrickych zmén projevujicich se v kognici se
v diisledku HIBI mohou rozvinout specifické zmény v prozivani (Economou, Ilias, Velentza,
Papachatzakis, & Zarogoulidis, 2018; Wilder Schaaf, Artman, Peberdy, & Walker, 2013;
Temple & Porter, 2012). V disledku CA a OSA je na urovni afektivity nejcasteji popisovan
vyskyt uzkostnych a depresivnich projevi (Cai, Xu, Wei, Sun, & Chen, 2017; De la Torre,
2012; Economou et al., 2018; Ejaz, Khawaja, Bhatia, & Hurwitz, 2011; Middelkamp et al.,

2006; Rosman, Ford, Whited, Cahill, & Lampert, 2015).
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Krom¢ uzkostné a depresivni symptomatologie je v souvislosti s CA i OSA zmiflovana
posttraumaticka stresova porucha (dale jen PTSD, posttraumatic stress disorder) (Klemenc-
Ketis, 2014; Prestiutti, Frers, Sumner, Anbarasan, & Roh, 2019). Kazda z vySe zminénych
zmén afektivity bude popséana v nasledujicich podkapitolach vénujicich se PTSD, uzkostnym a
depresivnim projevim. V klinickém obraze CA i OSA maji popisované zmény afektivity
specificky charakter.

V disledku CA se vramci zmén afektivity u 14-45 % pacientl vyskytuji
depresivni projevy, u 13-61 % uzkostné projevy a v 19-27 % projevy PTSD (Wilder Shaaf et
al., 2013). Zmény v prozivani maji v disledku CA dvoji charakter (Klemenc-Ketis, 2014;
Kirian et al., 2012; Wulsin, 2012). Prvnim z nich je vyskyt PTSD netypické symptomatiky
nejednoznacného charakteru bezprostiedné po udalosti CA (Klemenc-Ketis, 2014; Presciutti,
Verma, Pavol, Anbarasa, & Falo, 2018; Presciutti et al., 2019). Druhym z nich je rozvoj
déletrvajicich afektivnich zmén, nej€astéji klinického obrazu jiz zminované Uzkosti a deprese
v disledku hypoxie po CA (Frasure-Smith et al., 1995; Temple & Porter, 2012). Hypoxie
zpusobujici nadmérnou denni spavost (dale jen EDS, excessive daytime sleepiness) je
povazovana za pfi¢inu rozvoje uzkostné-depresivni symptomatiky pii OSA stejné jako
v disledku CA (Acker, Richter, Piehl, Herold, & Ficker, 2017; Cai et al., 2017; De la Torre,
2012; Economou et al., 2018; Ejaz et al, 2011). V souvislosti s OSA je stejn¢ jako u CA
zminovan vyskyt PTSD, ne vSak jako disledek onemocnéni, ale jako jeho Castd komorbidita
(Brown, Jones, Clark, & Jefferson 2014; Krakow, Ulibarri, Moore, & Mclver, 2015; Zhang,
Weed, Ren, Tang, & Zhang, 2006).

V hledani souvislosti mezi OSA, CA a zménami v afektivité je opetovné nutné
zminit roli metabolického syndromu, ktery se v klinickém obraze pacienti obou zkoumanych
chorob nezifidka vyskytuje a sdm o sobé miiZze zplisobovat zmény v psychickém proZivani

(Mattei, Padula, Rioli, Arginelli, & Bursi, 2018; Skilton, Moulin, Terra, & Bonnet, 2007).
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Neuropsychiatricky profil pacientl s metabolickym syndromem je specificky nejen jiz
zminénym vyskytem DS, ale také vyskytem tzkostné-depresivni symptomatologie (Mattei et
al., 2018; Skilton et al., 2007). Dané afektivni zmény jsou dle zahrani¢nich studii soucasti
osobnosti typu D cCasto popisované u pacienti s metabolickym syndromem (Tziallas,
Kostapanos, Skapinakis, Milionis, & Athanasiou, 2011). V posledni dob¢ intenzivné zkoumana
osobnost typu D je kombinaci dvou stabilnich rysti osobnosti, a to tendenci k negativnimu
prozivani a k socidlni inhibici (Mattei et al., 2018; Mommersteeg, Kupper, & Denollet, 2010;
Skilton et al., 2007; Tziallas et al., 2011). Osobnosti typu D jsou pro své rizikové chovani,
nezdravy zZivotni styl a non-compliance v 1écbé zvySené nachylné ke kardiovaskularnim
chorobam (Mattei et al., 2018; Mommersteeg et al., 2010; Skilton et al., 2007; Tziallas et al.,

2011).

3.3.1 Posttraumaticka stresova porucha

Ve vztahu k tématu disertatni prace mapujici vliv cerebralni hypoxie na
kognitivni funkce a na psychosocialni fungovani nemd PTSD jednoznac¢nou souvislost s HIBI
zkoumanych onemocnéni (CA a OSA). Vramci specifického prozivani pacienti obou
klinickych soubort je PTSD chapana jednak jako dasledek traumatické udélosti CA, tak jako
komorbidita OSA (Brown et al., 2014; Wilder Schaaf et al., 2013). V rdmci diferencialné
diagnostického posouzeni zmén v prozivani v disledku akutni a chronické hypoxie povazuje
autorka prace za diilezité¢ zohlednit a popsat 1 problematiku PTSD u pacient po CA a s OSA.

PTSD je diagnostikovana naplnénim nasledujicich kritérii: pacient byl vystaven
traumatizujici zkuSenosti, popisuje vtiravé symptomy asociované s traumatickou udalosti,
pretrvava vyhybani se podnétim spojenych s traumatickou udalosti, objevuji se negativni
zmény v kognici a emocich a také zmény vzruSivosti a reaktivity, mohou se vyskytovat i

disociativni symptomy (Raboch, Hrdlicka, Mohr, Pavlovsky, & Ptacek, 2015).
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PTSD je nutné rozliSovat od akutni reakce na stres, ktera se rozviji bezprostiedné¢ po
traumatické udalosti a v horizontu 3 tydnt odezni, oproti tomu PTSD trva nejméné mésic
(Raboch et al., 2015).

Jak jiz bylo zminéno, dle zavért zahrani¢nich studii vykazuje zhruba 28 %
pacientli 6 mésicti po CA symptomy odpovidajici PTSD (Presciutti et al., 2018). V klinickém
obraze CA pacientl se PTSD projevuje pievazné amnézii na danou udalost, jednozna¢ny projev
symptomatologie PTSD u CA pacientll vSak dosud neni zcela jasny (Presciutti et al., 2018;
Presciutti et al., 2019). Rozvoj PTSD po CA lze pfedvidat na zakladé¢ demografickych
proménnych, zdravotni anamnézy a diagnézy PTSD v anamnéze CA pacienta (Wilder Schaaf
et al., 2013). Zeny a pacienti s neuspokojivou &i komplikovanou zdravotni anamnézou pied
rozvojem CA maji vyssi tendenci rozvoje PTSD (Wilder Schaaf et al., 2013). PTSD po CA je
spojena s hor§im klinickym vyvojem a s vyS§i pravdépodobnosti vyskytu opakovanych
kardiovaskularnich epizod, coz zhorSuje prognézu danych pacientii (Rosman et al., 2016).

Zahranicni studie zkoumajici vztah spanku se zménami v proZivani veteranii
popisuji vyskyt symptomatologie PTSD s ¢astou komorbiditou OSA (Rezaeitalab et al., 2018).
Patofyziologicky mechanismus dané komorbidity stejné jako u PTSD po CA neni jednoznacny,
jednou z hypotéz rozvoje OSA pii PTSD je serotoninovy mechanismus, ktery mize zptisobovat
zastavy dechu ve spanku takové intenzity a frekvence, kterd naplni diagnosticka kritéria OSA
(Rezaeitalab, Mokhber, Ravanshad, Saberi, & Rezaeetalab, 2018). Studie, které se snazily
vysledky generalizovat na béZznou populaci eviduji pomérné casty vyskyt OSA u PTSD
pacientli, coz miiZze mit negativni vliv na bézné uzivanou lécbu pietlakem v dychacich cestach

(Brown et al., 2014; Krakow et al., 2015; Zhang et al., 2017).
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3. 3. 2 Uzkostné-depresivni symptomatologie

Soucasti disledkt  multifaktoridlnich cerebralnich zmén pti  akutni i
intermitentni hypoxii je ¢asty vyskyt uzkostné-depresivni symptomatologie (Acker et al., 2017;
Fidan, Unlu, Sezer, Gecici, & Kara, 2007; Lilja., Nilsson, Nielsen, Friberg, & Hassager, 2015;
Rosman et al., 2015; Wilder Schaaf et al., 2013; Zhou et al., 2016). Mechanismus rozvoje
uzkostnych a depresivnich projeva je v dusledku popisovanych forem hypoxie rozdilny.
V ptipadé akutni formy hypoxie po CA spociva uzkostné-depresivni prozivani v poskozeni
konkrétnich mozkovych korelati, oproti tomu tizkost a deprese pfi intermitentni hypoxii u OSA
pacientii souvisi spiSe s chronicky sniZzenou saturaci krve kyslikem a naruSenim spanku, které
je spojeno s vyskytem EDS (Wilder Schaaf et al., 2013; Powell, 2010).

Cim déle akutni cerebralni hypoxie (napf. v disledku CA) trvé, tim vétsi vznika
pravdépodobnost poskozeni podkorovych oblasti s naslednym rozvojem dlouhodobych
afektivnich zmén, nejcastéji charakteru uzkostné-depresivni symptomatiky (Goldemund &
Telecka, 2006; Wilder Schaaf et al., 2013; Rosman et al., 2015). Ptestoze jednotny korelat
akutni cerebralni hypoxie neni mozné urcit, studie zkoumajici HIBI po CA prikladaji vyskyt
uzkostné a depresivni symptomatologie 1ézim v bilé hmoté frontalnich laloki levé hemisféry,
ktera je napojena na amygdalu a limbicky systém (De la Torre, 2012; Goldemund & Telecka,
2006). Patofyziologie vzniku uzkosti a deprese po CA nemusi nutné byt zpiisobena cerebralnim
poskozenim, ale také neurohormondlnimi zménami pii deregulaci parasympatického systému
a zvySené aktivaci hormont klry nadledvin (Zuccala et al., 1997).

Uzkostn&-depresivni symptomatologii po CA Ize popsat jednak na kognitivné-
afektivni, jednak na somatické urovni (Roest et al., 2014). Kognitivné-afektivni projevy po CA
jsou specifické zejména anhedonii a obavou z opétovného vyskytu kardiovaskularnich potizi,
které se u 24 % pacienti mohou rozvinout az v téZkou formu depresivni poruchy (Pelle,

Pedersen, Erdman, Kazemier, & Spiering, 2011; Sears, Vazquez, Matchett, & Pitzalis, 2008;
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Shen, Eisenberg, Maeda, Farrell, & Schwarz, 2011). V ramci tizkostné symptomatologie po CA
se uzkostné poruchy vyskytuji v tomto rozlozeni: 21 % socidlni fobie, 19 % generalizovana
uzkostna porucha, 15 % specifické fobie, 5 % panickd porucha (Sears et al., 2008). Na
somatické trovni se miize uzkostné-depresivni prozivani CA pacientll projevovat zvySenou
tendenci k fibrilaci sini, coz snizuje Sanci na uzdraveni (Roose & Spatz, 1998). Dle Murphyové
je u veétSiny pacientti bezprosttedné po CA duSevni stav nestabilni, prozivani se relativné zahy
dostava do normalu (Murphy, Elliott, Worcester, Higgins, & Grande, 2008). Pokud se do dvou
mésicl od udalosti stav nestabilizuje, Casto se potiZe stavaji chronickymi (Murphy et la., 2008).

V prozivani pacientll vystavovanych intermitentni formé hypoxie pii OSA je
stejné jako v dusledku akutni hypoxie po CA popisovan vyskyt tizkosti a deprese (Acker et al.,
2017; Cai et al., 2017; Ejaz et al., 2011). S onemocnénim OSA jsou Uzce spjaty piedev§im
depresivni projevy (Acker et al., 2017; BaHammam, Kendzerska, Gupta, Ramasubramanian,
& Neubauer, 2016; Ejaz et al., 2011; Fidan et al., 2007; Naqvi et al., 2014). Patofyziologie
rozvoje depresivnich projevi pfi OSA se v zahrani¢nich studiich rizni. Nejcastéji je
mechanismus rozvoje deprese jako komorbidity OSA vysvétlovan zvySenymi zanétlivymi
hodnotami v krvi, cirkulaci leptinu a kone¢né€ intermitentni hypoxii v disledku snizeni nebo
preruseni dodavky kysliku pii apnoich a hypopnoich (Einvik, Hrubos-Strom, Randby, Nordhus,
& Somers, 2011; Chirinost, Gurubhagavatula, Broderick, Chirinos, &Teff, 2017). Souvislost
hypoxie a depresivni symptomatologie u OSA doklddd Chirinosova studie, jeZ nalezla
vyznamnou souvislost mezi sniZenou saturaci krve kyslikem a somatickymi depresivnimi
projevy, predevsim pocitem ztraty energie, zménami spanku a chuti k jidlu, inavou, ztratou
zajmu o sex u OSA pacientli (Chirinos et al., 2017). Dosud nebylo nalezeno dostatek evidence
pro jednozna¢né urceni specifického mozkového korelatu, ktery by vyskyt uzkostné-depresivni

symptomatologie u OSA pacientii vysvétloval (Acker et al., 2017; Fidan et al., 2007).
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Zatim nejpravdépodobnéjsi souvislost mezi depresivni poruchou v disledku hypoxie pii OSA
je zasazeni prefrontalniho kortexu u postizenych pacienti (Germain, Nofzinger, Kupfer, &
Buysse, 2004). U OSA pacientl se Casto vyskytuji subklinické depresivni projevy, které vedou
k horsi adherenci k 1écb¢ a zvySuji pravdépodobnost rozvoje kardiovaskularnich potizi u OSA

pacientt (Chirinos et al., 2017).

3.4 Socidlni disledky

Limitace, které ssebou HIBI nese, se mohou v disledku somatickych a
psychickych zmén projevovat na socidlni uirovni (Huang, Rangabashyam, Hao, Liu, & Toh,
2016; Wallin, Larsson, Rubertsson, & Kristoferzon, 2012). Potize v zaméstnani, socialni
izolace, ztrata socialniho statusu nebo dokonce zavislost na druhych, které vedou ke
komplexnimu snizeni kvality zivota, jsou zménami v socialni oblasti, s nimiz se musi pacienti
po akutni nebo pii chronické hypoxii vyrovnavat (Huang et al., 2016; Pérez-Garcia et al., 2011;
Wallin et al., 2012). Sociadlni opora se tak zejména v ptipadé¢ vyznamného cerebralniho
poskozeni v dusledku akutni formy hypoxie stava zakladnim zdrojem zvladani naro¢né zZivotni
situace, ktera miize zlepSit kvalitu Zivota a zamezit tak rozvoji zvySené miry depresivnich ¢i
uzkostnych projevi (Pérez-Garcia, Ruiz, Sanjuan, & Rueda, 2011). Vzhledem k tomu, ze
problematika dusledkti popisovanych forem hypoxie je zna¢né multifaktorialni, v této kapitole
se autorka omezi jen na nékteré stéZejni deficity projevujici se v socialnim fungovanim pacientt

po CA a s OSA jako reprezentativnich vzorkl akutni a chronické hypoxie.

3.4.1 Zmény v socidlnim fungovani v diisledku srdecni zastavy

Mira socidlni disability v disledku HIBI po CA se odviji od rozsahu

neurologického poskozeni.
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To byva zpravidla tim vétsi, ¢im déle trvalo pferuSeni dodavky kysliku do mozku (Lim,
Verfaellie, Schnyer, Lafleche, & Alexander, 2014). U pacienti piezivSich CA jsou
zahrani¢nimi vyzkumy popisovany zmény v socidlnim fungovani, napi. snizend sobéstacnost
v domacim prosttedi, a predev§im mimo n¢j, snizena schopnost zodpoveédnosti, coz miize vést
az ke ztrat¢ zaméstnani (Pérez-Garcia et al., 2011; Wallin et al., 2012; Wilson et al., 2014).
Ztrata socialni interakce a negativni zmény ve fungovani ve spoleCnosti se Castéji vyskytuji u
téch CA pacienti, u kterych byly v disledku CA zaznamenany znamky deprese (Kamphuis, De
Leeuw, Derksen, Hauer, & Winnubst, 2002). Dle studie Kamphuise et al. se Zeny citi byt
v disledku CA vice socialné limitovany nez muzi a u starSich CA pacientli dochazi po roce od
CA k vyznamnéjSimu zlepSeni v prozivani a socidlnim fungovani nez u mladSich CA pacientil
(Kamphuis et al., 2002). Ke zlepSeni napt. diky regeneraci ¢i rehabilitaci nejcasteji dochazi do
prvnich 6 mésici od CA (Kamphuis et al., 2002).

CA je udalosti vyznamné& ohrozujici Zivot pacienta, coz miize vést k bilanénim
mySlenkam (Klemenc-Ketis et al., 2013). Védomi vlastni smrtelnosti v disledku zdvazné
zdravotni komplikace se miize rozvinout v psychosocialni prozitky podobné tém, které se
vyskytuji pti krizi sttedniho véku (Hrdlicka, Kuric, & Blatny, 2006; Klemenc-Ketis et al., 2013;
Shek, 1996). Dle Sheka jsou faktory krize stfedniho véku charakteristické osobni
nespokojenosti s profesnim uplatnénim, se zptisobem traveni volného casu, se zdravim a
problémy ve vztazich snejbliz§Simi Cleny rodiny (Shek, 1996). Nasledky projevujici se
v socialni oblasti CA pacientl velmi Casto zasahuji i do nejbliz§iho rodinného prostredi (Wallin
et al., 2012). Dle vysledkit Wallinova vyzkumu jsou opatrovnici CA pacientl jesté ptl roku po
udalosti vyznamné omezeni ve vlastnim socialnim Zivoté a v disledku zvySené zodpovédnosti
v domécnosti a v péci o pacienta se u nich mohou rozvinout tzkostné ruminace tykajici se

obavy o bezpeci a zivot jejich nemocného ptibuzného (Wallin et al., 2012).
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3.4.2 Zmény v socidlnim fungovani pii obstrukéni spankové apnoi

Socialni zmény u pacientt s diagn6zou OSA souvisi piedevsim s dlouhodobym
pocitem ospalosti (viz EDS) v disledku intermitentni hypoxie a naruSené architektury spanku
(Glinbey & Karabulut, 2014). EDS u OSA pacientii koexistuje s jiz zminénym poklesem
kognitivni vykonnosti, a to zejména se snizenou vigilitou a funkci pozornosti (Jackson et al.,
2011; Lal et al., 2012; Rouleau et al., 2002; Tulek et al., 2013; Zhou et al., 2016). Ospalost a
snizend schopnost koncentrace pozornosti nezddoucim zpisobem ovliviiuji spolecensky i
pracovni zivot OSA pacientli (Gilinbey & Karabulut, 2014). OSA pacienti Casto selhavaji v
¢innostech, které pozornost vyzaduji, napt. v fizeni motorového vozidla (Giinbey & Karabulut,
2014). Propracované longitudinalni vyzkumy opakované¢ zdlraznuji vyznamné vyssi
nehodovost u OSA pacientll nez u bézné populace (Barbé et al., 1998; Findley, Levinson, &
Bonnie, 1992; Findley, Smith, Hooper, Dineen, & Suratt, 2000; Giinbey & Karabulut, 2014).
Dopadem zdravotné a socialné diilezitého fenoménu vysokého poctu automobilovych nehod u
OSA pacientti je apel na 1é€bu OSA pietlakem v dychacich cestach, které se bude autorka
vénovat v nasledujici kapitole.

Dusledky OSA stejné jako socidlni dopady CA nezadoucim zptisobem ovliviuji
kvalitu Zivota nejen samotnych pacientti, ale 1 jejich blizkych ptibuznych (Doherty, Schrott,
Metcalf, & lasiello-Vailas, 1983; McArdle, Kingshott, Engleman, Mackay, & Douglas, 2001;
Parish & Lyng, 2003). Vzhledem k tomu, ze je apnoickéd pauza u OSA obvykle doprovazena
hlasitym zachrdpanim nemocného, popisuji snizenou kvalitu spanku i partneti OSA pacientt
(Doherty et al., 1983; McArdle et al., 2001). Partnefi ¢i partnerky OSA pacientl si obvykle
stézuji na spanek preruSovany jiz zminénym chrapanim ¢i hlasitym lapanim po dechu, které
partnefi pacienta obvykle chapou jako napft. infarkt myokardu, coz vyvolava obavy o Zivot, jez

interferuji se schopnosti partnerit opétovné spanek navodit (Parish & Lyng, 2003).
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Dlouhodobé psychosocidlni disledky OSA, které se dotykaji nejblizsich ptibuznych, hraji
symptomi OSA a zahajeni 1écby (Doherty et al., 1983; McArdle et al., 2001; Parish & Lyng,

2003).

4 LECBA

Nejucinngj$im terapeutickym zasahem, ktery mize zmirnit disledky jakékoliv
formy hypoxie, je nalezeni a odstranéni pfiCiny pferuSeni ¢i snizeni dodavky kysliku do
ptislusné tkané (Necas, 2000; Reynolds et al., 2013). V ptipad¢ akutni formy hypoxie (napf.
v disledku CA) je prvnim lé€ebnym krokem zachraiiujicim Zivot obnoveni plicni ventilace a
krevniho ob¢hu cestou kardiopulmonalni resuscitace (Necas, 2000; von Korn, Stefan, van
Ewijk, Chakraborty, & Sanwald, 2017). Pokud je hypoxie zplsobena zneprichodnénim ¢i
uzavienim cesty vedouci kyslik do tkané, napf. cévy nebo dychacich cest, stavd se prvnim
interven¢nim krokem jeji zpriichodnéni (Necas, 2000; Tingting, Danming, & Xin, 2018). K
zamezeni snizené saturace krve kyslikem, vyskytujici se obvykle u déletrvajici neboli chronické
hypoxie (napt. pii OSA), je nejCastéji uzivano oxygenoterapie, tedy vdechovani kysliku
pacientem (Necas, 2000).

Pokroky aktualniho vyzkumu v porozuméni molekularnim procesiim bunééného
metabolismu pomohly k rozvoji neuroprotektivnich intervencnich metod, které se snaZzi
zamezit patogenezi v disledku cerebralni hypoxie (Reynolds et al., 2013). Jednou z terapii,
ktera se snaZzi snizit diisledky rychlého rozvoje cerebralniho poskozeni je ochlazovani napadané

tkang, v tomto piipadé mozku (Necas, 2000; Reynolds et al., 2013; Serebrovskaya & Xi, 2009).
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Prikladem daného typu 1éCby je napiiklad terapeutickd hypotermie zahajovana po obnoveni
krevniho ob&hu po uspésné resuscitaci pfi CA (Howes et al., 2006; Klementa, Klementova,
Adamus, Uvizl, & Folwarczny, 2010).

V ptipad¢ akutni hypoxie u CA je stézejni obnova krevniho ob¢hu, nemén¢
dualezité je vSak co nejrychlejsi zahajeni terapeutické hypotermie za ucelem snizeni disledk
nedostatku kysliku v tkani. U chronické formy hypoxie u OSA, pfi které nedochazi k akutnimu
preruSeni dodavky kyslika do tkéani, ale k celkovému snizeni saturace krve kyslikem v dasledku
AHI, je standardné uZivanou terapii 1écba pietlakem v dychacich cestach ptistrojem CPAP
(continuous positive airway pressure, dale jen CPAP). V kontextu popisovanych onemocnéni
(CA a OSA) se bude autorka v nasledujicich podkapitolach vénovat popisu kardiopulmonalni
resuscitace a terapeutické hypotermie zahajovanych u CA pacientli a 1écbé ptistrojem CPAP u

OSA pacienttl.

4.1 Kardiopulmondlni resuscitace

Sance na preziti CA se v zemich s dobfe rozvinutym zdravotnickym systémem
a s dobrou dostupnosti pfednemocnic¢ni resuscitacni péce stale zvySuje (Aldhoon, Melenovsky,
Kettner, & Kautzner, 2012; Larribau, Deham, Niquille, & Sarasin, 2018). Pfesto se primérna
Sance na pieziti mimonemocni¢ni CA pohybuje v intervalu 7-6 % (Bossaert, Perkins,
Askitopoulou, Raffay, & Greif, 2015; Daya, Schmicker, Zive, Rea, & Nichol, 2015). Neni to
vyhradné odborna zdravotnickd péce, na které zavisi Sance na preziti CA pacienta, ale také
laickd vefejnost, kterd se v ptipadé mimonemocniéni CA dostavd k pacientovi jako prvni
(Monsieurs, Nolan, Bossaert, Greif, & Maconochie, 2015; Ramiro & Kumar, 2015; Zideman
et al., 2015). Aktualizovana metodika prvni pomoci v Ceské republice vychazi z dokumenti
Evropské rady pro resuscitaci zaloZzené na doporucenich Americké kardiologické asociace a

Mezinarodniho ¢erveného kiize (Zideman, De Buck, Singletary, Cassan, & Chalkias, 2015).
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Vzhledem k tomu, ze Castym divodem kolapsu ¢loveka, ktery nejevi znamky
zivota, je CA s tzv. fibrilaci komor, je prvnim krokem resuscitace okamzité zahéjeni srdecni
masaze a zajisténi casné elektrické defibrilace, tedy dodani kontrolovaného elektrického vyboje
(Bossaert et al., 2015; Monsieurs et al., 2015). Pfed zahajenim srdecni masaze je nutné vyhledat
odbornou pomoc (zavolat zdravotnickou zachranou sluzbu nebo integrovany zachranny systém
CR), zprichodnit dychaci cesty, poté stlatovat hrudnik ve frekvenci 100-120 stladeni za
minutu, po 30 stlacenich aplikovat pacientovi 2 vdechy, a pokud je to mozné defibrilovat
(Monsieurs et al., 2015). K poskytnuti elektrické defibrilace slouzi dnes jiz i automatizované
externi defibrilatory, jichZ vyuZzivé zdravotnické zachrannd sluzba, které jsou ale také dostupné
na vefejnych mistech v CR (Bossaert et al., 2015).

Casna resuscitace pacientii s mimonemocniéni CA je stéZejni predeviim pro
obnovu zivotnich funkci, ale také pro dosazeni co nejlepSiho neurologického vyvoje po CA
(Hayashi et al., 2015; Ramiro & Kumar, 2015; Reynolds et al., 2013). Jak jiz bylo feceno,
byva nevratny, proto je nutné zahajit resuscitaci co nejdiive (Ambler, 2011; Greif, Lockey,
Conaghan, Lippert, & De Vries 2015; Temple & Porter, 2012). Zamezeni sekunddrnimu
neurologickému poskozeni v disledku reperfuze pii tspéSné resuscitaci CA pacienta miize
dosdhnout az terapeuticka hypotermie zahajovdna odbornym zdravotnickym personalem
(Aldhoon et al., 2012; Sekhon et al., 2017). Jednim z krokt ke zkvalitnéni péce o CA pacienty
by dle Carioua mélo byt zvySovani informovanosti laické vefejnosti o rozpoznani srde¢ni
zastavy a zavedeni tréninku kardiopulmonalni resuscitace jiz v rdmci vyuky na zékladni Skole

(Cariou, Nolan, & Sunde, 2016).
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4.2 Terapeuticka hypotermie

V soucasné dob¢ je jedinou neuroprotektivni 1écebnou metodou CA, u které je
prokdzéano, ze pozitivné¢ ovlivituje neurologicky stav CA pacientt, terapeutickd hypotermie
(Klementa et al., 2010; Kowalik, Szczerba, Kottowski, Grabowski, Chojnacka, & Sterz, 2008).
Mirna terapeutickd hypotermie (mild therapeutic hypothermia, dale jen MTH) spociva
v cileném snizovani télesné teploty CA pacienti na 32-34 °C po dobu 12-24 hodin
bezprostiedné po uspéSné resuscitaci (Aldhoon et al.,, 2012; Kragholm, Skovmoeller,
Christensen, Fonager, & Tilsted, 2013). Disledkem MTH dochazi ke snizeni poptdvky mozku
po kysliku a s nim i ke zpomaleni procesu zmény funkce neuroni a jejich odumirani, ke snizeni
rizika vzniku mozkového edému a ke zmirnéni progrese sekundarniho HIBI v disledku
reperfuze (Howes et al., 2006; Maclean et al., 2012).

Ochlazeni téla po CA je mozné docilit prostfednictvim vzduchového ventilatoru,
matraci s cirkulaci vody nebo vzduchu, vak, helem ¢i podlozek s chladivou tekutinou a gelem,
kterych dnes vyuziva zdravotnickd zachrannd sluzba jiz pfi transportu nemocného v sanitce
(Baranova, 2008). Zahajuje se taktéZ infuze chladného krystaloidniho roztoku nebo tzv. lavaz
neboli vyplach Zaludku a/nebo mocového méchyie chladivou tekutinou zavedenim katétru
(Baranova, 2008). Moderni metodou je uziti pfistroje Coolgard nebo Thermogard, které
zavedenim specidlniho katétru do dolni duté Zily ochlazuje krev chladnym roztokem v balonku
(Baranova, 2008; Klementa et al., 2000).

Po uspésné resuscitaci CA pacienta se t€lo z anoxického stavu zotavuje zhruba
72 hodin (Baranova, 2008; Kowalik et al., 2014; Taccone, Baar, De Deyne, Druwe, & Legros,
2017). V tomto Case by méla byt zahajena 1 ukonc¢ena MTH a mél by byt proveden casny
screening neurologického stavu pacienta, coz je vzhledem k zahajené hypotermii a indikované

medikaci (napf. sedativy nebo myorelaxancii) komplikovano (Taccone et al., 2017).
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Jak jiz bylo uvedeno vySe, k méfeni neurologického stavu v post-resuscitaéni péci byva
vyuzivano CPC skaly, kterd je prokazateln¢ lepsi u pacientl, u kterych byla hypotermie
zahajena (Aldhoon et al., 2012; Kowalik et al., 2014; Kragholm et al., 2013; Taccone et al.,
2017). Co nejvétsi limitace disledkt HIBI pomoci MTH dovoluje CA pacientim efektivné
rehabilitovat a postupné se vratit do zivota (Kragholm et al., 2013). MTH je jiz standardni
1é¢ebnou metodou jak u déti, tak u dospélych, ktefi utrpéli CA a byli Gspésné resuscitovani

(Klementa et al., 2010).

4.3 Lécba pretlakem v dychacich cestdch

Vedle redukce hmotnosti, upravy spankové hygieny, polohové terapie nebo
chirurgického ortodontického zékroku je ucinnou a v praxi jiz standardné uzivanou
nechirurgickou 1é¢bou OSA 1écba pretlakem v dychacich cestach (positive airway pressure,
dale jen PAP) (Kushida, Littner, Hirshkowitz, Morgenthaler, & Alessi, 2012; Libman, Bailes,
Fichten, Rizzo, & Creti, 2016; Pretl et al., 2013; Zhou et al., 2016). Vzhledem k tomu, Ze pii
OSA dochazi ke zizeni dychacich cest zptisobujicich apnoe a hypopnoe, je tieba tomuto zuzeni
zamezit, cehoz je mozné docilit pouzitim pfistroje, ktery vytvari takovy pietlak vzduchu v hrdle
pacienta, Ze jeho dychaci cesty se neuzaviraji a zlistavaji oteviené (Ferini-Strambi, Baietto, Di
Gioia, Castaldi, & Castronovo, 2003; Kushida et al., 2012; Lau, Eskes, Morrison, Rajda, &
Spurr, 2013; Pan, Deng, Xu, Liu, & Liu, 2015). Pfetlak je vytvafen v malém ventilacnim
piistroji a pomoci hadice a nosni masky je aplikovan do dychacich cest pacienta (Kushida et
al.,2012; Pan et al., 2015). Rezim nastaveni tlaku je titrovan po dobu pravidelnych intenzivnich
navstév ve spankové laboratofi a je zajiStovan nékolika druhy ptetlakovych ptistroja (Kushida

et al., 2012; Pretl et al., 2011; TingTing et al., 2017).
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CPAP je lécba pristrojem, ktery zajistuje trvaly PAP a je doporucen pacientiim
se stiedni a tézkou formou OSA (AHI > 15 za hodinu no¢niho spanku) (Epstein, Kristo, Strollo,
Friedman, & Malhotra, 2009; Kushida et al., 2006; Pretl et al., 2013). Existuje vice typt
piistrojti zajist'ujicich PAP, které jsou pii nedostatecném léCebném ucinku ptistroje CPAP OSA
pacientim obvykle indikovany (Kushida et al., 2006; Pretl et al., 2013). Patii mezi n¢ pfistroje
BPAP, APAP, ABPAP, BPAP s objemovou podporou (tzv. VT BPAP) a ASV. Vycet typu
ptistroji s jejich funkei a doporucenou indikaci je uveden v tab. 3. Lécba prostfednictvim PAP
vyznamné snizuje poCet AHI, zajiStuje nepferuSovanou kontinuitu spanku, snizuje EDS a
zvySuje kvalitu Zivota OSA pacientli (Kushida et al., 2012; Lau et al., 2013; Pan et al., 2015;
Pretl et al, 2013; Patil, Ayappa, Caples, Kimoff, & Patel, 2019).

Pozitivni efekt 1écby PAP se dle zahrani¢nich studii projevuje 1 v kognitivni
vykonnosti OSA pacientll, a to ptfedev§im ve zlepSeni bdé€losti a pozornosti (Aloia, Arnedt,
Davis, Riggs, & Byrd, 2004; Bucks et al., 2013; Ferini-Strambi et al., 2003; Zhou et al., 2016).
Kromé zlepSeni kognitivni vykonnosti pfi uzivani piistroje zahrani¢ni studie popisuji zlepSeni
stavll depresivni nalady, a to ve smyslu sniZeni miry tzkostnych a depresivnich projevii (Cai et
al., 2017; Celik, Sarikaya, Acar, Kalenderoglu, & Dogan, 2016). Pozitivni vliv uzivani pfistroje
(Jackson et al., 2011; Yamamoto, Akashiba, Kosaka, Ito, & Horie, 2000). U téch pacienti, u
kterych bylo pfi uzivani piistroje zaznamenano zlepSeni, byla zéroven detekovana pozitivni
korelace mezi mirou zlepSeni a mirou uzivani piistroje (Antic, Catcheside, Buchan, Hensley,
& Naughton 2011; Ferini-Strambi et al., 2003). Tedy u téch OSA pacientt, kteti uzivaji ptistroj
vice (v priméru vice hodin za noc a vice noci za mésic), je zaznamenano vétsi zlepsSeni ve vyse

zminénych charakteristikadch (Antic et al., 2011; Ferini-Strambi et al., 2003).
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Tabulka 3. Druhy pfistroja zajistujici PAP v 1€cb¢ pacientt s OSA (Epstein et al., 2009;

Kushida et al., 2006; 2008; Pretl et al., 2013).

Pristroj | Funkce Indikace
CPAP | Zajistuje trvaly PAP AHI >15 (stfedné tézka, tézka OSA)
BPAP | Vytvéii dvoutroviiovy PAP AHI >15, nedostatecny ucinek CPAP
APAP Zajistuje automaticky proménlivy | AHI >15, nedostatecny uc¢inek CPAP a BPAP,
ABPAP | PAP vyskyt apnoi pfedevsim v REM spanku
gavl‘;rzlm PAI};ek‘th;ii “aSZ‘.’ilgf,L“.z AHI >15, nedostatecny uginek CPAP, BPAP,
VT S . JISTWE ApAP 2 ABPAP, vyskyt chronické alveolarni
dychani pfi selhdni spontdnniho . R .
BPAP . . | hypoventilace (tzn. nedostatecné vymény kysliku
dechu, kompenzuje dechovy o
. v plicnich alveolech)
objem
v v .. | AHI >15, nedostate¢ny ucinek CPAP, BPAP,
Sze?é f;gﬁgi?fféf?f I?gap(;[g:; APAP a ABPAP, vyskyt tzv. Cheyne-Stokesovo
ASV g4 P dychani  (patologické  dychani specifické

minutové ventilace a udrzuje dech
v cilové hodnot¢

stiidanim zrychleného dechu, jenz je nasledovan
jeho oslabenim, které mize vést az k bezdesi)
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VYZKUMNA CAST

Vyzkumnou ¢ast tvori nasledujici studie:

a) studie piimo se vztahujici k hlavnimu tématu diserta¢ni prace:

Dostalova, V., Sedlacek, K., Bélohlavek, J., Turek, R., Pretl, M., & Bezdicek, O. (2017).
Psychosocial sequelae following cardiac arrest. Cor et Vasa 59(3): 258-264,
doi:10.1016/j.crvasa.2016.11.012

Dostalova, V., Koleckarova, S., Kuska, M., Pretl, M. & Bezdicek, O. (2018). Effects of
continuous positive airway pressure on neurocognitive and neuropsychiatric funciton in

obstructive sleep apnea. Journal of Sleep Research, 1-9. doi.org/10.1111/jsr.12761.
1F2018=3,433

b) studie sekundarné se vztahujici k tématu disertacni prace:

Westlake, K., Dostalova, V., Plihalova, A., Pretl, M., & Polak, J. (2018). The Clinical Impact
of Systematic Screening for Obstructive Sleep Apnea in a Type 2 Diabetes Population-
Adherence to the Screening-Diagnostic Process and the Acceptance and Adherence to the
CPAP Therapy Compared to Regular Sleep Clinic Patients. Front. Endocrinol., 714(9).
doi.org/10.3389/fendo.2018.00714 (IF2018=3,519).

Cihatova, M., Cigler, H., Dostalova, V., Sivicova, G. & Bezdicek, O. Beck Depression
Inventory, Second Edition, Czech Version: Normative Data and Factor Structure. International

Journal of Psychiatry in Clinical Practice (under review) (IF2015=1,337).
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1 Cile

Vzhledem k tomu, Ze je problematika pfi¢in a disledki cerebralni hypoxie
vyznamn¢ multifaktorialni, nelze urcit jednotny klinicky obraz postizenych pacienti. Aktualni
studie se vénuji piedevsSim zkvalitnéni 1éCby za ucelem zmirnéni somatickych nasledki
hypoxie. Vyzkumy na téma psychosocialnich nasledkti hypoxie, které¢ je tfeba intervenovat na
Ceské vyzkumné scéné chybi. Proto bylo hlavnim cilem piedloZzenych studii popsat
psychosocialni disledky akutni a chronické hypoxie mozku projevujici se v kognitivni
vykonnosti a ve zménach v prozivani ve smyslu vyskytu tzkostnych a depresivnich projevii.
Vytvoteny byly dva klinické soubory reprezentujici jednotlivé formy hypoxie: akutni hypoxie

— pacienti po CA, chronickd hypoxie — pacienti s OSA.

1. Charakterizovat kognitivni vykonnost a miru uzkostnych a depresivnich projevii u
pacientll s hypoxii (CA a OSA etiologie) oproti zdravym jedincim pii zohlednéni
premorbidni Grovné inteligence.

2. Zjistit vyskyt faktord krize sttedniho véku cCasto se rozvijejicich v dusledku zavazné
zdravotni komplikace ohroZujici Zivot.

3. Zjistit, zda lze predikovat rozvoj onemocnéni vedoucich k hypoxii prostfednictvim
demografickych a specifickych psychosocidlnich charakteristik.

4. Zjistit, zda existuje souvislost mezi zkoumanymi charakteristikami (kognitivni
vykonnosti, izkostnymi a depresivnimi projevy) a intenzitou/zavaznosti hypoxie.

5. Ovéfit, zda mé 1écba pozitivni dopad na kognitivni vykon a na miru uzkostnych a

depresivnich projevi pacientli s chronickou hypoxii.
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6. Pokud ma lécba pozitivni dopad na zkoumané psychosocidlni charakteristiky, zjistit,
zda maji psychosocialni zmény v dasledku 1écby souvislost s adherenci k 1écbé u
pacientt s chronickou hypoxii.

7. Ovétit psychometrickou schopnost vybrané sebeposuzovaci Skaly - Beckovy skale
deprese, druhé vydani (dale jen BDI-II, Beck Depression Inventory, Second Edition) a

poskytnout normativni data.

2 Hypotézy

Hol: Kognitivni vykon méfeny Montrealskym kognitivnim testem (dale jen MoCA,
Montreal Cognitive Assesment) je u pacientil vystavenych hypoxii (CA a OSA
etiologie) stejny jako u zdravé populace.

Ho2: Uzkostné projevy méfené Skalou na méfeni uzkosti a izkostnosti (dale jen STAI, State-
Trait Anxiety Inventory) jsou u pacientil vystavenych hypoxii (CA, OSA) stejné jako
u zdravé populace.

Ho3: Depresivni projevy méfené BDI-II jsou u pacientli vystavenych hypoxii (CA, OSA)

stejné jako u zdravé populace.

3 Komentate ke studiim vztahujicim se k hlavnimu tématu disertacni

prace

3.1 Studie 1.
Dostalova, V., Sedlacek, K., Bélohlavek, J., Turek, R., Pretl, M., & Bezdicek, O. (2017).

Psychosocial sequelae following cardiac arrest. Cor et Vasa 59(3): 258-264,

doi:10.1016/j.crvasa.2016.11.012
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Dosazené cile (kap. II):

Hlavnim cilem vyzkumného Setfeni bylo zjistit, zda se u pacienti po akutni
cerebralni hypoxii v disledku CA vyskytuje snizend kognitivni vykonnost a vys$si mira
uzkostnych a depresivnich projevii nez u zdravych jedincii pti zohlednéni premorbidni urovné
inteligence. V ramci charakteristiky klinického obrazu pacientii po CA bylo cilem ovéfit, zda
v prozivani vykazuji faktory krize stfedniho véku, které se Casto rozviji v disledku zavazné
zdravotni komplikace ohrozujici Zivot. Motivaci autort bylo zjistit, zda existuje souvislost mezi
psychosocialnimi charakteristikami pacienti po CA a intenzitou/zavaznosti hypoxie. V zavéru
vyzkumného Setfeni bylo cilem ovéftit, zda lze predikovat rozvoj onemocnéni vedoucich

k hypoxii prostfednictvim demografickych a specifickych psychosocidlnich charakteristik.

Uvod:

CA snaslednym rozvojem akutni cerebralni hypoxie je jednim z fatalnich
disledki kardiovaskuldrnich onemocnéni (Anderson & Arciniegas, 2010; Tianen et al., 2015).
Prestoze patofyziologie cerebralnitho hypoxického poskozeni v dasledku CA je
multifaktoridlni, 1ze fici, Ze nejnachylnéjsi oblasti mozku z hlediska tolerance hypoxie je bila
hmota a frontdlni a temporalni neokortex (Moulaert et al., 2011). Cerebralni hypoxické
poskozeni po CA se miiZe projevovat na urovni kognitivnich deficiti a zmén v prozivani
charakteristickych ptedev§im vysokou mirou izkostnych a depresivnich projevii (Anderson &
Arciniegas, 2010; De la Torre, 2012; Middelkamp et al., 2006; Rosman et al., 2015; Wilder
Schaaf et al., 2013; Tianen et al., 2015). Psychosocialni zmény po CA snizuji kvalitu zivota CA
pacientll a vyznamné ovliviiuji Zivot prezivsich a jejich nejblizsich ptibuznych (Klemenc-Ketis,
2013).

Cilem studie bylo ov¢fit predpoklady pfedeslych studii na dané téma, které

popisuji rozvoj kognitivniho deficitu u pacienti po CA (Middelkamp et al., 2006; Torgersen et
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al., 2010) a vyssi miru uzkostnych a depresivnich projevt (Lilja et al., 2015; Rosman et al.,
2015; Wilder Schaaf et al., 2013). Predkladana studie potvrzuje pokles kognitivni vykonnosti a
vys§i miru uzkosti u pacientit po CA, nebylo vSak nalezeno dostatek evidence pro vyznamny

vyskyt depresivnich projevu.

Metody:

Vyzkumného Setfeni se Ucastnilo 113 probandi, z nich 51 zdravych jedinct
z Neurologické kliniky 1. 1ékatské fakulty Univerzity Karlovy a VSeobecné fakultni nemocnice
v kontrolnim souboru a 62 pacientli po CA ze tii zdravotnickych center (Kliniky kardiologie
Institutu klinické a experimentalni mediciny, II. interni klinicky 1. 1ékatské fakulty Univerzity
Karlovy a VSeobecné fakultni nemocnice a z Krajské nemocnice T. Bati, a.s. ve Zlin¢). Do
klinického souboru byli zafazeni pacienti minimdlné 2 mésice po mimo nemocni¢ni CA
s naslednou mechanickou ventilaci, kterym byla aplikovana 1écba terapeutickou hypotermii a
kteti opustili nemocnici ve stabilizovaném stavu s uspokojivym neurologickym stavem (CPC
1-2). Zdravi jedinci mohli byt zafazeni do kontrolniho souboru, pokud v dobé vySetieni
nevykazovali dle MoCA testu kognitivni deficit (MoCA>26). Probandi z kontrolniho souboru
byli za ucelem eliminace neZadoucich vlivili na testovani ptifazeni k CA pacientim v klinickém
souboru dle demografickych parametrt (v€k, vzdélani a premorbidni inteligen¢ni Groven).

Vsem ucastnikiim byla administrovana testova baterie: National Adult Reading
Test/Czech Reading Test (dale jen NART/CRT) za Gcelem urceni premorbidni inteligencni
urovné, MoCA test pro zjisténi kognitivni vykonnosti, STAI za Gcelem urcéeni miry aktudlné
prozivanych uzkostnych projevii (STAI X-1) a trvalé uzkostnosti (STAI X-2), BDI-II pro urceni
vyskytu miry depresivni symptomatiky. Pacientiim po CA byla navic administrovana Skala
faktort krize stfedniho véku (dale jen SKSV) za uéelem zjisténi psychosocialnich faktort krize

sttedniho véku.
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Vysledky:

Ve vykonech v uzitych testech byl statisticky vyznamny rozdil mezi klinickym
a kontrolnim souborem nalezen v MoCA testu (p=0,016) a ve STAI X-1 (p=0,023).
V korela¢ni analyze vzajemnych vztaht testi v klinickém souboru CA pacientl byla nalezena
vyznamna asociace BDI-II s MoCA (p=0,001), se STAI X-1 (p=0,018) a se STAI X-2
(»=0,012). Z demografickych charakteristik nepiimo koreloval vék se STAI X-1 (»p=0,008) a
se STAI X-2 (p=0,015). SKSV ani klinické charakteristiky (délka CA a doba ub&hla od CA)
nevykazovaly vyznamny vztah s Zddnym z administrovanych test. Logistickd regrese v ex-
post facto modelu v klinickém souboru CA pacientl ukazala, Ze vyssi riziko rozvoje CA se
vyskytuje u star§ich pacientli (p=0,028), u muzl se vyskytuje az 4x vyssi riziko CA neZ u Zen
(p=0,030) a fakt, ze u uzkostné¢jSich jedinct je témét 2x vyssi riziko rozvoje CA (p=0,004).
Analyza diskrimina¢ni funkce prokazala, ze STAI X-1, v€k a MoCA nejspolehlivéji odliSuji

CA pacienty od probandu z kontrolniho souboru.

Zavér:

CA pacienti vykazuji ve srovnani se zdravou populaci sniZzenou kognitivni
vykonnost a vy$§i miru aktualné prozivané uzkosti. Muzské pohlavi a zvySené projevy aktualni
uzkosti jsou spojeny s vysSim rizikem rozvoje CA, pfi¢emz dany vysledek miize byt zatizen
faktem, Ze z&vér byl vyvozen ze zkoumani pouze piezivsich pacientd, a tedy ne vSech pacientt,
kteti CA prod¢lali. Déle bylo zjisténo, Ze CA pacienti jsou oproti zdravym jedincim
uzkostné€jsi, maji nizsi kognitivni vykonnost a vyssi primérny veék, coz miiZze souviset s vyssim
poctem rizikovych faktorli potencidlné vedoucich k CA (napt. hypertenze, vyskyt rizikového
chovani typu nikotinismu...). Psychosocialni a vybrané demografické charakteristiky hraji
vyznamnou roli v klinickém obraze CA pacientl a v 1é€bé by jim méla byt vénovana piislusna

pozornost lékare.
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3. 1. 1 Diskuse ke studii 1.

Studie Psychosocialni dasledky srdecni zastavy potvrzuje zavéry piedeslych
studii (Anderson & Arciniegas, 2010; Hofgren, Lundgren-Nilsson, Esbjornsson, &
Sunnerhagen, 2008; Lilja et al., 2015; Rosman et al., 2015; Tianen et al., 2015), které prokazuji
pokles kvality kognitivnich funkci a vyskyt vys$si miry uzkostnych projevii u pacienti po CA.
Naopak depresivni projevy popisované v literature jako dusledek CA, nebyly v predkladané
studii u pacienti po CA zachyceny (Klemenc-Ketis et al., 2013; Middelkamp et al., 2006;
Wilder Schaaf et al., 2013). Vzhledem k tomu, Ze byla mira depresivnich projevii mapovana za
obdobi poslednich 14 dni a doba ub&hla od CA byla u zkoumaného vzorku relativné vysoka a
znaén¢ variabilni, mize byt absence depresivnich projevil v této studii nezadoucim zpiisobem
ovlivnéna faktem, Ze depresivni symptomy mohly diky dobré adaptaci pacienta a kvalitni
zdravotnické péci jiz vymizet.

V ramci ex-post facto modelu bylo v této studii zjiSténo, Ze muzské pohlavi,
vysSi vék a vySS$i mira aktualné prozivané Uzkosti predstavuji vyssi riziko rozvoje CA.
V uzitém modelu byly faktory souvisejici s CA povazovany za jeji nasledek, je vSak tieba
podotknout, ze zkoumané faktory mohou byt retrospektivné chapany také jako faktory
predchazejici CA. Kauzalitu faktorti ve vztahu k CA nelze uzitym modelem spolehlivé urcit.
Ex-post facto model dale prokazal, Ze starSi a uzkostn&j$i jedinci s nizsi urovni kognitivnich
schopnosti, u kterych se z kardiologického hlediska jevi vyssi riziko rozvoje CA, existuje vyssi
pravdépodobnost, Ze se u nich CA skute¢né rozvine. Zaroven bylo zjisténo, ze vyssi vék ma
vyznamny vliv na uzkostné projevy po CA, a to v tom smyslu, Ze u starSich jedincii se uzkostné
projevy po CA vyskytuji v mensi mife. Tento zavér mize byt vysvétlen tim, Zze u mladSich
adaptacni usili nez u starSich jedinci, kteti mohou v jejich vékové kategorii vyhodnocovat CA

jako oc¢ekavatelnéjsi zdravotni problém.
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Vzhledem k prokazani snizené kvality kognitivnich funkci po CA lze usuzovat,
ze 1 pii zkvalitnéni resuscitacni péce a zavedeni terapeutické hypotermie do 1€cebnych postupti,
které snizuji mortalitu CA, pfetrvava nezadouci disledek akutniho cerebralniho hypoxického
poskozeni projevujici se v kognitivnim fungovani pacientti po CA. Jednim z vyznamnych
piinost piedkladané studie bylo zohlednéni vlivu véku, vzdélani a premorbidni inteligencni
urovné na posuzovanou kognitivni troven, které bylo zajisténo snahou o dosazeni co nejvyssi
homogenity klinického a kontrolniho souboru v demografickych charakteristikdch. Na druhou
stranu piisné pfifazeni pacientll po CA ke zdravym jedinciim dle premorbidni inteligencni
urovné mohlo byt divodem neprokazani vyznamného rozdilu mezi klinickym a kontrolnim
souborem v mife depresivnich projevi.

Zavéry této studie poukazuji na to, ze urcité neuropsychiatrické projevy a
vybrané¢ demografické charakteristiky vyznamné souvisejici s vyskytem CA. Dle autort by
mohly byt vysledky studie uzitecné pro kardiologickou praxi u pacientt s rizikem rozvoje CA.
Vysledky se staly podkladem pro tvorbu informacni brozury pro pacienty, ktefi prodélali CA
s resuscitaci vydanou Klinikou kardiologie Institutu klinické a experimentdlni mediciny
v Praze, broZura pfiloZena v piiloze ¢ III.

Limitaci studie mohl byt relativné maly klinicky soubor, ktery byl dan obtiZznou
dosazitelnosti vhodnych pacient. NeZadouci dopad na vysledky studie mohla mit také dlouha
primérnd doba ubéhla od srde¢ni zastavy, kterd mohla zpisobit, Ze studované jevy mohly jiZ
vymizet. V neposledni fadé je limitem studie fakt, Ze v priméru pouze 10 % pacientli CA
pfezije a je obtizné usuzovat, zda by 90 % pacientti, ktefi CA podlehli, vykazovali podobné
neuropsychiatrické charakteristiky jako zkoumany klinicky vzorek. Zkoumané charakteristiky
navic nemusi byt disledkem CA, jak bylo pfedpokladano v této studii, ale mohou byt také

precipitujicim, a dokonce protektivnim faktorem (nemtize zjiSténd vyssi uzkost a muzské
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pohlavi predurCovat preziti CA?). Na druhou stranu autofi povazuji za klad studie snahu o

homogenitu klinického a kontrolniho souboru, ktera nebyla v ptedeslych studiich provedena.

3.2 Studie 2.

Dostalova, V., Koleckarova, S., Kuska, M., Pretl, M. & Bezdicek, O. (2018). Effects of
continuous positive airway pressure on neurocognitive and neuropsychiatric funciton in
obstructive sleep apnea. Journal of Sleep Research, 1-9. doi.org/10.1111/jsr.12761.

1F2019=3,433

Dosazené cile (kap. II):

Hlavnim cilem bylo stejné jako u predeslé studie charakterizovat kognitivni
funkce a vyskyt uzkostnych a depresivnich projevil tentokrat u pacientd s intermitentni hypoxii
pfi onemocnéni OSA, taktéZ pti zohlednéni premorbidni trovné inteligence. DalSim cilem bylo
zjistit, zda existuje souvislost mezi zkoumanymi charakteristikami (kognitivni vykonnosti,
uzkostnymi a depresivnimi projevy) a intenzitou hypoxie odvozené od tize OSA. Jednou
z hlavnich motivaci studie bylo ovéfit pozitivni dopad 1é¢by ptistrojem CPAP na sledované
psychosocialni charakteristiky v klinickém profilu pacientd s OSA a v ptipadé, ze ma 1écba
pozitivni dopad na zkoumané psychosocialni charakteristiky, zjistit, zda maji psychosocialni

zmény v disledku 1é¢by souvislost s adherenci k 1é¢bé u pacientli s chronickou hypoxii.

Uvod:
OSA je poruchou dychani spojenou se spankem projevujici se apnoickymi
pauzami (AHI), které¢ zpiisobu;ji snizeni saturace kysliku v krvi vedouci k intermitentni hypoxii

(Aloia et al., 2004; Bucks et al., 2013; Lal et al., 2012; Zhou et al., 2016).
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Disledkem hypoxie v kombinaci s narusenou spankovou fragmentaci je rozvoj EDS, ktera
muze byt doprovazena neuropsychologickymi zménami (Jackson et al., 2011; Roure, Gomez,
Mediano, Duran, & de la Pefia, 2008; Zhou et al., 2016). U OSA pacientii je zahrani¢nimi
studiemi nejcastéji popisovan pokles kognitivni vykonnosti a poruchy nalady (Bucks et al.,
2013; Lal et al., 2012; Naqvi et al., 2014). SniZzena kognitivni vykonnost u pacientii s OSA je
specificka predevsim poklesem vigility a pozornosti, snizenou schopnosti pfijmu informaci,
exekutivnich funkci a paméti (Jackson et al., 2011; Rouleau et al., 2002; Tulek et al., 2013).
V ramci vyskytu poruch nélady je u pacienti s OSA zahrani¢nimi studiemi popisovan vyskyt
uzkostnych a depresivnich projevl (Acker et al., 2017; BaHammam et al., 2016; Cai et al.,
2017; Ejaz et al., 2011).

Bé&zné€ uZivana lécba OSA pfistrojem CPAP miZe mit pozitivni vliv nejen na
onemocnéni ale 1 na EDS a na psychické prozivani pacientl (Kushida et la., 2006; Lau et al.,
2013; Pan et al., 2015). Dle zahrani¢nich studii 1écba ptistrojem CPAP pozitivné ovliviiuje jen
nékteré psychosocidlni charakteristiky, napt. v pfipadé kognice CPAP zlepSuje vigilitu a
pozornost, zatimco Uroven exekutivnich funkei nebo konstrukéni schopnosti zlstavaji k 1écbé
rezistentni (Aloia et al., 2004; Ferini-Strambi et al., 2003; Zhou et al., 2016). Zavéry vétSiny
studii, které detekuji zlepSeni v psychosocidlnich charakteristikdch pacienti s OSA diky
uzivani piistroje CPAP, dokladaji, Ze zlepSeni je vyznamné ovlivnéno mirou pouZivani pfistroje
(Antic et al., 2011; Ferini-Strambi et al., 2003). Z dlouhodobého hlediska je dulezitym
poznatkem, Ze 1écba ptistrojem CPAP zvysuje vigilitu a zmiriiuje zmény v emocnim prozivani
pacientll s OSA, coz souvisi napf. s poklesem nehodovosti pifi fizeni automobilu pacienty
s OSA (Jackson et al., 2011; Yamamoto et al., 2000).

Cilem studie bylo na malém vzorku Ceské populace popsat klinicky profil
pacientii s OSA ve smyslu kognitivni vykonnosti, uzkostnych a depresivnich projevil pred

1écbou a po 3 mésicich uzivani pfistroje.
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Motivaci autorti bylo ovéfit zavéry predeslych studii na dané téma, které popisuji pokles
kognitivni vykonnosti a vyskyt uzkostné a depresivni symptomatiky u OSA pacienti a
dokladaji zlepSeni téchto nezadoucich psychosocidlnich zmén pii uzivani ptistroje CPAP
(Aloia et al., 2004; Antic et al., 2011; Sanchez, Buela-Casal, Bermudez, & Casas-Maldonado,

2001; Zhou et al., 2016).

Metody:

Do studie byli zatazeni vSichni pacienti, ptichozi do Neurologické ambulance a
spankové poradny INSPAMED v pribéhu dubna a kvétna 2015, kterym byla na zékladé
vySetfeni limitovanou polygrafii dle kritérii AASM a ICSD-3 somnologem diagnostikovana
OSA (Berry, Gamaldo, Harding, Brooks, & Lloyd, 2015). Studie se Gcastnilo 126 pacientl
s diagnézou OSA, znich 101 muzi a 25 Zen, u kterych aktudln€ neprobihala lécba
degenerativni nebo jiné Zivot ohrozujici nemoci. VSem ucastnikiim byl administrovan test
MoCA pro zjisténi kognitivni vykonnosti a psychomotorického tempa, BDI-II zachycujici
depresivitu, STAI X-1 a X-2 zji$t'ujici uzkost a uzkostnost a Epworthska skala spavosti (dale
jen ESS) zjist'ujici miru denni spavosti.

Z celkového poctu 126 pacientil, byla 98 pacientim diagnostikovana stfedné
tézka a té¢zka forma OSA a indikovéana 1écba ptistrojem CPAP, z nich byla 43 pacientim 3
meésice po zahdjeni 1éCby piistrojem CPAP opétovné administrovana testova baterie za tcelem
oveteni efektu 1€¢by na psychosocidlni charakteristiky. 55 pacientd se stfedné tézkou a tézkou
OSA, jimz byla indikovéana lécba piistrojem CPAP, neabsolvovalo restestovani z nasledujicich
diivodl: odmitnuti 1éCby ptistrojem CPAP pacientem (9 pacientil), neuspesné dokonceni titrace
vhodného tlaku v pfistroji v pribéhu zkusebniho rezimu pfistroje (18 pacientli nedokoncilo

titraci z diivodu stresu z uZivani pfistroje, potieby ptistroje typu BiPAP,

50



aktualné probihajici fyzické indispozice, pf. nemoci), odmitnuti re-testovani psychologickou
baterii pacientem (11 pacientil), nedostatecné pouzivani piistroje — méné nez 1 noc za 3 meésice
a mén¢ nez 4 hodiny za noc (17 pacientil). Dobra adherence k 1€cb¢ ptistrojem CPAP byla
definovana jako pouzivani pfistroje vice nez 4 hodiny za noc 70 % noci (Rotenberg, Murariu,
& Pang, 2016). 3 mésice po zahdjeni 1écby byly kromé vysledkl v testech zaznamenavany
proménné tykajici se uzivani pfistroje. 55 pacientl se stfedné¢ tézkou a tézkou OSA, kteii byli
re-testovani 3 mésice po zahéjeni 1écby, pouzivalo CPAP v priméru 99,2 + 23,82 dni a 4,4 +

1,97 hodiny za noc.

Vysledky:

U pacientll s OSA nebylo ve srovnéani se zdravou populaci nalezeno dostatek
evidence pro prokdzani kognitivniho deficitu, vyskytu tzkostnych a depresivnich projevi.
Pacienti lehké, stiedné t€zké a tézké OSA se mezi sebou vyznamné liSily v psychomotorickém
tempu méfeném administraci MoCA testu v (p=0,007). Vyznamny rozdil ve vysledku MoCA
testu byl nalezen mezi pacienty s lehkou a stfedné t¢Zkou OSA (p=0,004) a pacienty s lehkou
a t¢Zkou OSA (p=0,003). 3 mésice po zapoceti 1é€by pristrojem CPAP vykazovali pacienti
s OSA niz$i hodnotu v ESS (p<0,001), v AHI (p<0,001), v BDI-II (»p<0,001) a ve STAI X-2
(p=0,001). V korela¢ni analyze vztahii jednotlivych sledovanych proménnych byl zjistén
vyznamny vztah mezi ESS a BDI-II jak pied 1écbou pfistrojem CPAP (p=0,035), tak po 1écbé
(»p=0,038), a mezi AHI a subtestem Pozornost v MoCA (p=0,039). Po zahajeni 1écby byla
zjiSténa pozitivni korelace mezi poctem hodin, které pacient pfistroj CPAP pouzival a
subtestem Pozd¢jsi vybaveni slov (p=0,048). Adherentni pacienti s OSA méli 3 mésice po
zahdjeni 1écby piistrojem CPAP rychlejsi psychomotorické tempo méfené délkou administrace

MoCA testu nez non-adherentni pacienti (p=0,012).
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Zavér:

U OSA pacientii nedoslo 3 meésice po zapoceti uzivani piistroje CPAP k
vyznamnému zvySeni kognitivni vykonnosti, nicmén¢ doslo ke snizeni depresivnich a
uzkostnych projevi. Zrychleni v psychomotorickém tempu je 3 mésice po zahdjeni 1écby
vyrazn€j$i u pacientli, ktefi pouzivali piistroj v priméru vice hodin za noc. Lécba OSA
pietlakem v dychacich cestach ptistrojem CPAP ma pozitivni vliv na psychosocialni fungovani

OSA pacienttl.

3. 2.1 Diskuse ke studii 2.

Studie efekt 1écby pristrojem CPAP na neurokognitivni a neuropsychiatrické
fungovani pacientli s OSA neprokazala vyskyt kognitivniho deficitu a vyznamné zvySenych
uzkostnych a depresivnich projevii ped zahajenim 1écby pristrojem CPAP. Vzhledem k tomu,
ze se zavery predeslych studii ovétujicich pokles kognitivni vykonnosti u pacientti s OSA rizni,
nalezy predkladaného vyzkumného Setfeni se ve svych zavérech s velkou €asti zahrani¢nich
studii shoduji (Zhou et al., 2016). Zména v kognitivnich funkcich nebyla u pacienti s OSA
zachycena ani 3 mésice po zahajeni 1écby pristrojem CPAP stejné€ jako v nékterych predeslych
vyzkumech (Barbé¢ et al., 2001; Ferini-Strambi et al., 2003; Quan et al., 2011). Pfestoze uroven
kognitivniho fungovani u OSA pacientt je dle nasi studie srovnatelna se zdravymi jedinci, po
3 mésicich 1écby pristrojem CPAP eviduji autoii u OSA pacientl zvySujici se kvalitu kognice.
Horsi kognitivni vykon po zahdjeni 1€cby byl pfitom prokazan pouze u pacientii s OSA bez
EDS oproti pacientim s OSA, ktefi si v ¢ase diagnostiky onemocnéni (pfed zahdjenim 1écby
piistrojem CPAP) stézovali na denni ospalost. Prestoze vysledek mohl byt nezadoucim
zpusobem zatizen pfili§ malym souborem, Ize dany nalez interpretovat tak, Ze 1écba ptistrojem
CPAP u asymptomatickych pacientii s OSA miize témto pacientiim piinaset mensi ulevu nez

pacientim s OSA, kteti v disledku OSA pocit'uji denni ospalost.

52



Lécba pristrojem CPAP ma dle nasi studie vyznamny vliv na psychomotorické
tempo pacientli s OSA, ktera byla odvozena z ¢asu trvani administrace MoCA testu. Rychlejsi
psychomotorické tempo vykazuji ti pacienti s OSA, kteti pouzivali pfistroj CPAP minimaln¢ 4
hodiny za noc v 70 % noci v pribé¢hu 3 mésice trvajici 1é€by. Psychomotorické tempo se jevi
jako senzitivni nejen k 1écbé, ale také k tizi OSA. Pacienti slehkou OSA jsou
v psychomotorickém tempu vyznamné pomalejsi nez pacienti se stiedné tézkou a té¢zkou OSA.
Vyznamny rozdil v psychomotorickém tempu pacientl se stiedné tézkou OSA a tézkou OSA
nebyl prokdzan. Podobné zavéry jsou evidovany piedesSlymi studiemi, které zachycuji
vyznamné rozdilné neuropsychiatrické charakteristiky pacientd s OSA v zavislosti na tizi
onemocnéni (Antic et al., 2011; Ferini-Strambi et al., 2003; Sforza & Roche, 2012).

V ramci popisu kognitivnich schopnosti u pacientii s OSA pted 1é€bou a po
tiimésicni 1écbé piistrojem CPAP byla zachycena zlepSujici se tendence v feci a schopnosti
abstrakce. Pacienti v nasi studii vykazovali vysi skore v subtestech MoCA Re¢ a Abstrakee,
vysledky vSak nebyly ve statistické analyze hodnoceny jako signifikantni. Tendenci ke zlepSeni
v fe¢i a ve schopnosti abstrakce autofi vysvétluji niz§i mirou cerebralni hypoxie, které jsou
pacienti s OSA pted 1é¢bou vystaveni, a ktera se diky redukci poctu AHI pii uzivani pfistroje
CPAP redukuje na minimum. Oba subtesty MoCA, ve kterych se pacienti s OSA 3 mésice po
1écbe zlepsili, vyZzaduji schopnost verbalni fluence a konceptualizace, které mohou byt vysoce
senzitivni vi¢i kortikalnim zménam v dasledku cerebralni hypoxie a narusené architektury
spanku pii OSA (Ferini-Strambi et al., 2003; Roure et al., 2008).

V souvislosti s OSA je zahrani¢nimi studiemi popisovan vyskyt vys§i miry
depresivnich projevl tzce spojeny s EDS (Naqvi et al., 2014; Zhou et al., 2016), ktery jak jiz

bylo zminéno, nebyl v aktudlnim vyzkumném Setfeni prokazan.
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Prestoze pted zahdjenim 1écby pftistrojem CPAP nevykazovali pacienti s OSA depresivni
symptomy v diagnosticky vyznamné mite, evidované depresivni prozivani se u nich 3 mésice
po zahgjeni 1éCby snizilo, stejn¢ jako trvale prozivana uzkostnost. Vysledky se shoduji se
zahrani¢nimi studiemi na dané téma (Acker et al., 2017; BaHammam et al., 2016; Ejaz et al.,
2011; Fidan et al., 2007; Naqvi et al., 2014; Sanchez et al., 2001) a autory jsou vysvétlovany
jako pozitivni efekt ptistroje CPAP, ktery redukuje pocet AHI, coz vede ke snizeni EDS, a tim
1 ke snizeni miry tzkostné-depresivniho prozivani.

Nedostatkem studie byl dle autort relativné maly klinicky soubor, obzvlast’ po
rozde€leni pacientll s OSA do skupin dle tize onemocnéni. Na druhou stranu pacienti s lehkou
OSA jsou obtizn¢ dosazitelnou skupinou, protoze své onemocnéni na klinické urovni Casto
viibec nepocituji. Z tohoto divodu nevyhledaji specialistu za ucelem intervence potizi.
Pomérné zasadni limitaci studie je maly pocet pacienti s OSA, kteti prosli re-testovanim 3
mésic po zahdjeni 1écby piistrojem CPAP a absence kontrolniho souboru, ktery byl nahrazen
normativnimi daty pro Ceskou populaci. V neposledni fadé je nedostatkem studie uziti
limitované polygrafie a polysomnografie jako diagnostického néstroje OSA, kterd mé oproti
kompletni polysomnografii tendenci k podhodnocovani AHI (Zhao, Weng, Mobley, Wang, &
Kwon, 2017). V ramci limitaci uzitych metod je nedostatkem predkladané studie také ESS, jez
mapuje pouze subjektivné pocitovanou EDS, coz nebylo v nasi studii ovéfeno jesté jinym

objektivnim hodnocenim.
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4 Komentare ke studiim sekundarné se vztahujicim k tématu

disertacni prace

4.1 Studie 3.
Westlake, K., Dostalova, V., Plihalova, A., Pretl, M., & Polak, J. (2018). The Clinical Impact

of Systematic Screening for Obstructive Sleep Apnea in a Type 2 Diabetes Population-
Adherence to the Screening-Diagnostic Process and the Acceptance and Adherence to the
CPAP Therapy Compared to Regular Sleep Clinic Patients. Front. Endocrinol., 714(9).

https://doi.org/10.3389/fendo.2018.00714. IF2015=3,519

Dosazené cile (kap. II):

Hlavnim cilem ptedkladané studie bylo zjistit, zda existuje vyznamny rozdil
v akceptaci a mife uzivani pfistroje CPAP u pacienti s OSA oproti pacientim s OSA
s diagnostikovanym onemocnénim DM-II, které je povazovano za jednu z nejCastéjSich
komorbidit OSA. Dal$im cilem bylo zhodnotit vhodnost, efektivitu a vysledek lécby ptistrojem

CPAP u pacientd s DM-II, ktefi zaroven trpi OSA.

Uvod:

DM-II a OSA jsou onemocnéni, ktera se cCasto vyskytuji ve vzijemné
komorbidité (Laaban, Daenen, Léger, Pascal, & Bayon, 2009; Resnick, Redline, Shahar, Gilpin,
& Newman, 2003; Westlake, Plihalova, Pretl, & Polak, 2016). Pfestoze je souvislost mezi OSA
a DM-II velmi uzk4, diagnéza OSA zlstadva u pacientd s DM-II ¢asto neodhalena (Resnick et
al., 2003; Shaw, Punjabi, Naughton, Willes, & Bergenstal, 2009). Z divodu absence klinickych
symptomll OSA u pacientii s DM-II a diskomfortu, ktery uzivani ptistroje CPAP piindsi, je
Casto obtizné dosahnout uspokojivé spoluprace v 1écbé pacienti s OSA (Barbé et al., 2012;

Chai-Coetzer, Luo, Antic, & Zhang, 2013; Rotenberg et al., 2016).
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Cilem studie bylo porovnat akceptaci a adherenci k 1€cb¢ pacientii s DM-II bez
klinické symptomatiky OSA, u nichz byla OSA diagnostikovana oproti pacientim s OSA, ktefi
pro pocitované symptomy nemoci, iniciativné vyhledali specializovanou péc¢i. V neposledni
fad¢ bylo cilem vyzkumného Setfeni ovérit efektivitu 1€cby pristrojem CPAP u pacienti s DM-

IT (Berry et al., 2015).

Metody:

Vyzkumny vzorek byl rozdélen na dva klinické soubory: pacienty s DM-II
(N=483) z diabetologickych ambulanci v Praze a pacienty s OSA z Neurologické ambulance a
spankové poradny INSPAMED v Praze (N=228). Podminky pro pfijeti do klinického souboru
byly: diagn6za DM-II/OSA, v¢k 18-80 let, absence psychiatrického onemocnéni v anamnéze,
dosavadni absence 1é¢by pfistrojem CPAP v anamnéze. Pacientiim z obou klinickych soubort,
kterym byla prostfednictvim limitované polygrafie a polysomnografie dle kritérii AASM
diagnostikovana stfedné t€zka nebo téZka OSA byla indikovéana lécba ptistrojem CPAP (Berry
et al., 2015). Proménné tykajici se uzivani pfistroje CPAP udéavajici miru adherence k 1écbé
byly analyzovany po 3 a po 12 mésicich od zah4jeni 1é€by. Akceptace 1écby byla autory studie
definovédna jako pacientliv souhlas se zahdjenim 1écby pfistrojem CPAP, dobra adherence

k 1é€bé byla ur¢ena minimalné 4 hodinami uzivani pfistroje za noc v 70 % noci.

Vysledky:

Z 483 pacientli s DM-II byla provedena analyza spanku u 307 pacientt, z nichz
u 31 % bylo zachyceno zvySené riziko stiedné t€zké a tézké OSA, 1é¢ba piistrojem CPAP byla
nakonec indikovana 51 pacientim s DM-II. Mira akceptace 1écby pfistrojem CPAP byla u

pacientii s DM-II 75 % podobné¢ jako 80% akceptace 1é€by u pacientii s OSA bez DM-IL
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Pacienti ze spankové poradny (bez DM-II), kteti akceptovali 1écbu ptistrojem CPAP,
Akceptace 1é¢by navic u obou klinickych souborii vyznamné korelovala s mirou hypoxie
(p<0,05), odvozenou z €asu, ktery pacient stravil ve stavu se saturaci krve kyslikem pod 90 %.

V obou klinickych souborech bylo dosazeno 39% adherence k 16¢bé ptistrojem CPAP.

Zavér:

U 31 % pacientli s DM-II existuje zvySené riziko onemocnéni stiedné téZké nebo
tézké OSA. Pacienti s DM-II a OSA a pacienti s OSA bez DM-II akceptovali 1é€bu piistrojem
CPAP ve srovnatelné mife a ani v adherenci k 1¢cbé nebyl mezi zkoumanymi skupinami
zaznamenan vyznamny rozdil. PouZivani pfistroje CPAP vyznamné souvisi s mirou hypoxie,
které je pacient pfi v neléCeném stavu OSA vystaven. Vysledky studie mohou pfispét
k motivaci diabetologli ke screeningu OSA symptomil a ke zvySovani povédomi o OSA a o

moznostech jeji 1é¢by u ohrozenych pacientt.

4. 1. 1 Diskuse ke studii 3.

Hlavnim vysledkem studie byla detekce vyskytu OSA u pacientd s DM-II, z
nichZ pouze 16 % akceptovalo a s uspokojivou adherenci uzivalo ptistroj CPAP. Tento nalez
koresponduje se zaveéry zahrani¢nich studii, které zachycuji pomérn€ nizkou akceptaci a
adherenci k 1écbé OSA pftistrojem CPAP u pacientd s DM-II (Donovan, Rueschman, Weng,
Basu, & Dudley, 2017). Mira akceptace a adherence k 1éb¢€ byla u pacientti s OSA srovnatelna
nehled€ na to, zda se pacienti primarné 1éc¢ili pro DM-II a pro OSA az sekundarng, nebo zda

cilené 1écili pouze OSA. Vyssi akceptace a adherence k 1é¢bé byla prokazana u pacientli pouze
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Docilit pozadované adherence k 1écbé¢ je zasadni pro dosazeni zlepSeni
zdravotniho stavu pacienta, zaroven je ale obtizné ji dosdhnout (Anandam, Patil, Akinnusi,
Jaoude, & El-Solh, 2013; Martinez-Garcia, Campos-Rodriguez, Catalan-Serra, Soler-Catalufia,
Almeida-Gonzalez, 2012; Weaver & Sawyer, 2010). Na miru akceptace a adherence k 1€¢bé
piistrojem CPAP maji navic vliv externi faktory, jako napft. socioekonomicky status pacienta
stézejni pro pokryti nakladti na danou lécbu dilezity (Hui, Choy, Li, Ko, & Wong, 2001), coz
je teba pfi interpretaci vysledki studie zohlednit. Dle autort studie je zvySovani adherence
k 1éc¢be pristrojem CPAP pozvolnym procesem, ke kterému muze pfispét snaha o zvySovani
povédomi o OSA, o dlisledcich onemocnéni a 0 moznostech jeho 1écby. K dosaZeni dostate¢né
adherence k 1é¢bé je dle studie navic dualezité zajistit vlidnou atmosféru situace, kdy jsou
moznosti 1écby pacientiim nabizeny.

Za limitaci studie je povazovana pomeérné velka ztrata participantd v prabéhu
diagnostiky onemocnéni a nejednotny diagnosticky proces OSA u obou zkoumanych
klinickych soubort. Pacienti s DM-II prosli nejprve orientacnim screeningem a pacienti v riziku
sttedné t¢zké az tézké OSA, posléze podstoupili 1 specializované vySetfeni limitovanou
polygrafii. Tento diagnosticky proces se lisil od pacientt, ktefi pro své potize kontaktovali
pracovisté specializujici se na poruchy spanku, a kteti rovnou podstoupili komplexni vySetieni.
Limitaci studie je v neposledni fad¢ uziti limitované polygrafie pro diagnostiku OSA misto
zlatého standardu plné polysomnografie a fakt, Ze toto vysetfeni probihalo u obou klinickych
souborll na stejném pracovisti. Zaveérem je tieba podotknout, ze nedostatkem studie mohla byt

nedostate¢na nabidka jinych lé€ebnych moznosti nez ptistroje CPAP pacientim s OSA.
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4.2 Studie 4.

Cihatova, M., Cigler, H., Dostalova, V., Sivicova, G. & Bezdicek, O. Beck Depression
Inventory, Second Edition, Czech Version: Normative Data and Factor Structure. International

Journal of Psychiatry in Clinical Practice (under review) (IF2018=1,337).

Komentovana studie €. 4 se aktualné nachazi v recenznim fizeni, které¢ ji dosud nepfiijalo

k tisku.

Dosazené cile (kap. II):

Cilem studie bylo ovétit psychometrické charakteristiky psychodiagnostické
metody BDI-II za ucelem tvorby normativnich dat ¢eské verze BDI-II pro ¢eskou populaci.
Vedlejsim cilem studie bylo ovéftit vliv demografickych charakteristik na vysledné skore BDI-

IL

Uvod:

Beckiiv  inventai  depresivity, druha revize (BDI-II) je jednou
z nejpouzivanéjSich psychodiagnostickych sebeposuzovacich Skal, kterd zjiStuje vyskyt
depresivni symptomatiky u lidi od 13 do 80 let (Beck, Steer, & Brown, 1996; Lahlou, Ledru,
Niarra, & Consoli, 2015). Inventat zachycuje kognitivni, emocni, motivacni 1 fyziologické
symptomy deprese, piicemz nékteré studie jednotlivé faktory sdruzuji do kognitivné-afektivni,
somaticko-vegetativni a somaticko-afektivni slozky (Beck et al., 1996). Ceské verze inventafe
byla poprvé publikovana v roce 1999 a od té doby byla celkem 4x revidovéna (Preiss & Vacif,

1999).
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Zahrani¢ni studie zkoumajici vliv socio-kulturnich a demografickych
charakteristik na vysledek v BDI-II se ve svych zavérech riizni, piesto uvadi vyznamny vliv
pohlavi, véku a vzdélani na vysledek v BDI-II (Al-Turkait & Ohaeri, 2010; Campos, &
Gongalves, 2011; Gomes-Oliveira, Gorenstein, Neto, Andrade, & Wang, 2012; Gonzalez &
Rodriguez, 2015; Roelofs, Van Breukelen, De Graaf, Beck, & Arntz, 2013; Sanz, Perdigon, &
Vasquerz, 2003).

Vzhledem k nedostatku normativnich dat k ¢eské verzi BDI-II bylo hlavnim
cilem ptfedkladané studie poskytnout normativni data pro klinickou praxi a nalézt vztah mezi
skore dosazeném v BDI-II a demografickymi charakteristikami v ¢eské populaci. Déle bylo
cilem studie analyzovat strukturu faktorG deprese, které BDI-II méii a srovnat dosazené

vysledky se zavéry ptedchozich studii.

Metody:

Priifezové studie se ucastnilo 616 participantd ze viech 14 regionti Ceské
republiky, zatazenych do studie provadéné ve VSeobecné fakultni nemocnici v Praze a
v Prazské vysoké Skole psychosocidlnich studii. Vzhledem k vylu€ovacim kritériim
naplnénych 127 probandy a k netplnym datliim u 39 participantdi, bylo do finalniho vzorku
zafazeno 450 participantl ve v€ku 18-96 let (s primérnym v&kem 43,3 let). Pro ucely
konfirmac¢ni faktorové analyzy bylo 127 probandl ptivodné vyloucenych z diivodu nenaplnéni
kritérii pro zafazeni do studie, do vyzkumného vzorku opétovné zarazeno. Statisticka analyza
probihala v n€kolika krocich: ovéfeni normality rozloZeni analyzovanych dat prostiednictvim
Shapirova-Wilkova testu, korela¢ni analyza Spearmanovych koeficientem pro urceni vztahu
mezi sledovanymi a demografickymi proménnymi, analyza rozdilu mezi skupinami
prostiednictvim Mannova-Whitneyho U testu nebo Kruskalova-Wallisova testu pro posouzeni

rozdilu mezi vice nez dvéma skupinami, posouzeni velikosti uc¢inku byla uzitim
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Cohenova vzorce a posouzeni faktorli prostfednictvim konfirmacni faktorové analyzy.
Srovnani dat vzorku ceské populace s daty zahrani¢nich studii bylo docileno porovnanim
prumért véetné konfidenc¢nich intervalll s vyslednymi daty validovanych studii uvedenymi

v literatufe.

Vysledky:

V analyze rozdilii mezi skupinami byl nalezen vyznamny rozdil (p<0,049)
s malou velikosti u¢inku (=0,01) mezi skore dosazenym v BDI-II a pohlavim a mezi
vysledkem v BDI-II a vzdélanim (p<0,001). Naslednd analyza ukézala, Ze participanti s nizSim
vzdélanim ziskali v BDI-II vys$si skore neZ participanti s vy$§im vzdélanim (p<0,001, =0,19)
a nez participanti s dosazenym vysokoSkolskym vzdélanim (p<0,001, »=0,21). Oproti vySe
uvedenym vysledklim nebyl v korelaéni analyze vztahu BDI-II a véku nalezen signifikantni
vztah (rho=0,084; p<0,074). Faktorova analyza prokézala uspokojivou vnitini konzistenci
dvoudimenzionalniho modelu Storcha, Robertiho a Rotha (2004), ktery potvrdil vysokou
korelaci s vysokou reliabilitou pro kognitivné-afektivni faktor (0=0,898, ®nier=0,850), pro
somaticky faktor (a=0,785, ®nie=0,678) a pro cely dotaznik (®i=0,678). Ve srovnani
s normativnimi daty zahrani¢nich studii lze fici, Ze €esti participanti dosahuji vyznamné niZsiho
pramérného skore oproti se studentim Norské validaéni studie (Aasen, 2001). Rozpéti
odpovédi bylo navic u zkoumaného ¢eského vzorku uzsi (0-32) nez u ptedchozich zahrani¢nich

studif (0-62, 0-51).

Zavér:
Studie poskytuje normativni data pro ceskou verzi BDI-II ve formé
percentilovych hodnot pro dalsi vyuziti v klinické praxi. Poskytovand normativni data jsou

navic rozvrstvena dle pohlavi a vzdélani.
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Na zaklad¢ statistické analyzy bylo v predkladané studii zjisténo, Ze zeny dosahuji v priiméru
vysSiho skore v BDI-II nez muzZi a participanti s niz§im vzdélanim dosahuji vyssiho vysledku
v BDI-II nez participanti s vy$§im vzdélanim. Konfirmacni faktorova analyza v dané studii
potvrzuje existenci kognitivné-afektivniho a somatického faktoru obsazeného v cCeské

verzi BDI-II u vzorku ceské populace.

4. 2.1 Diskuse ke studii 4.

Vedle poskytnuti normativnich dat pro ¢eskou verzi BDI-II bylo hlavnim
vystupem studie nalezeni vyznamného rozdilu v BDI-II mezi muzi a Zenami a lidmi s niz§im a
vys$§im vzdeélanim. Dle predkladané studie dosahuji zeny v pruméru vyssiho skore v BDI-11 nez
muzi, coz koresponduje s nalezy piedeslych studii (Aasen, 2001; Al-Turkait & Ohaeri, 2010;
Beck et al., 1996; Campos & Gongalves, 2011; Gomes-Oliveira et al., 2012; Jaksi¢, Ivezic,
Joki¢-Begi¢, Suranyi, & Stojanovié-épehar, 2013; Roelofs et al., 2013; Sanz et al., 2003).
V tomto zavéru je aktudlni studie s nékterymi zahrani¢nimi vyzkumy v rozporu (Aasen, 2001;
Jaksi¢ et al., 2013). Dany rozpor muze byt zpisoben tim, ze oproti nasi studii nebylo ve
zminénych studiich docileno vyvazeného poctu muzii a zen ve vyzkumném vzorku.
Ptredkladané vyzkumné Setfeni nepotvrdilo vyznamny vztah véku a vzdélani, coz koresponduje
se zaveéry zahrani¢nich vyzkumt (Ghassemzadeh et al., 2005; Roelofs et al., 2013).
byli v této studii zafazeni pacienti dle striktnich kritérii (Beck et al., 1996; Jaksic¢ et al., 2013).

Popsany primérné nizsi vysledek v BDI-II u ¢eské populace oproti zahrani¢nim
vyzkumim, mohl byt nezddoucim zpisobem ovlivnén striktnimi kritérii pro zafazeni
participanti do vyzkumného vzorku uZitym v této studii za ucelem eliminace vlivu

neurologického nebo psychiatrického onemocnéni na skore v BDI-II.
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Navic pramérny vek participanti ¢eské studie byl oproti zahrani¢nim studiim nizsi, coz mohlo
byt vzhledem k zavéram studii evidujicich vyznamny vliv véku na skore v BDI-II (Jaksi¢ et al.,
2013; Sanz et al., 2003) divodem dosazZeni primérné nizsiho skore. V neposledni fad¢ je tfeba
zminit, Ze nalezeny zavér miize byt podminén rozdilnym kulturnim pojetim deprese (Arbisi,
2001).

JiZ zminéné striktni kritéria pro zarazeni participanti do vyzkumného vzorku
jsou autory studie povazovana za limitaci piedkladaného vyzkumného Setfeni. Druhym
nedostatkem studie je fakt, ze vybér participanti do nebyl nendhodny, coz mohlo
reprezentativni vzorek nezadoucim zptisobem ovlivnit. V neposledni fad€ je moZznym limitem
studie rozdilné pojeti konceptu deprese a depresivnich projevll v zavislosti na kultufe,

historickém vyvoji nebo vyvoji spolecnosti (Arbisi, 2001; Jaksi¢ et al., 2013).

S5 Zavéry

a) studie pfimo se vztahujici k hlavnimu tématu disertacni prace doséhly nésledujicich cilt:

Studie 1

- zjiStyje, ze pacienti po CA vykazuji oproti zdravym jedinciim niz$i kognitivni vykonnost a
vy$§i miru uzkostnych projevii

- ukazuje, ze vyssi riziko CA se vyskytuje u muzii nez u Zen, u uzkostnéjSich pacient a u
pacientl vySsiho véku

- eviduje, ze pacienti po CA se od zdravych jedinct nejspolehlivéji odlisuji ve véku a ve vykonu

ve STAI X-1 a v MoCA.
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Studie 2

- zjistuje, Ze pacienti s OSA se v kognitivni vykonnosti a v mife uzkostnych a depresivnich
projevi vyznamné nelisi od zdravych jedincii

- eviduje, Ze 3 mésic po zahdjeni 1éCby pristrojem CPAP se u pacientli s OSA snizily uzkostné
a depresivni projevy

- zjist'uje, ze u dostateCn¢ adherentnich pacienti s OSA se 3 mésice po zahdjeni 1éCby pristrojem

CPAP zrychluje psychomotorické tempo.

b) studie sekundarné se vztahujici k hlavnimu tématu diserta¢ni prace doséhly nasledujicich

cila:

Studie 3

- zjiStuje, Ze u 31 % pacienti s DM-II se vyskytuje vysoké riziko rozvoje stfedné téZké nebo
tézké OSA

- nenachéazi vyznamny rozdil v akceptaci nebo adherenci k 1é¢bé ptistrojem CPAP u pacienti
s DM-II a OSA oproti pacientim s OSA bez DM-II

- ukazuje, ze vice spolupracujici v 1é¢b¢ jsou pacienti s OSA, kteii jsou pfed zahdjenim 1écby

vystaveni vyss§i mife hypoxie.

Studie 4
- predklada normativni data v percentilovych hodnotéach pro ¢eskou verzi BDI-11
- zjistuje, Ze vys§iho skore v BDI-II dosahuji Zeny oproti muzim a participanti s niz§im

vzdélanim.
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Seznam zkratek

ABPAP/APAP — automaticky/autotitracni ptetlak v dychacich cestach (automatic positive
airway pressure)

AHI — apnoe/hypopnoe index

BDI-II — Beckova skala deprese, druhé vydani (Beck Depression Inventory, Second Edition)
BPAP — dvouuroviiovy pietlak v dychacich cestach (bi-level positive airway pressure)
CA — srdec¢ni zéstava (cardiac arrest)

CI — kognitivni deficit (cognitive impairment)

CNS — centralni nervova soustava

CPAP — trvaly pretlak v dychacich cestach (continuous positive airway pressure)

CPC - skore pro hodnoceni neurologického stavu (cerebral performance category)
DM-II — diabetes mellitus II. typu

DS — dysexekutivni syndrom (dysexecutive syndrome)

EDS — nadmérné denni spavost (excessive daytime sleepiness)

HIBI — cerebralni hypoxicko-ischemické poskozeni (hypoxic ischemic brain injury)
MCI — lehkd kognitivni porucha (mild cognitive impairment)

MoCA — Montrealsky kognitivni test (Montreal Cognitive Assessment)

MTH — mirna terapeutickd hypotermie

NART/CRT - Test ¢teni cizich slov (National Adult Reading Test/Czech Reading Test)
OSA - obstruk¢ni spankova apnoe

PAP — pretlak v dychacich cestach (positive airway pressure)

PTSD — posttraumatickd stresova porucha (posttraumatic stress disorder)

STAI X-1 — Skala na méfeni izkosti (State-Trait Anxiety Inventory X-1)

STAI X-2 — Skala na méfeni izkostnosti (State-Trait Anxiety Inventory X-2)

VCI — vaskularni kognitivni porucha (vascular cognitive impairment)
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level positive airway pressure)
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Background: Cardiac arrest (CA) leads to cerebral hypoxia resulting in multifactorial brain
injury. Cognitive impairment and a higher degree of depressive symptoms are the most
frequently described mental health problems after CA. The aim of the present study is to
characterize psychosocial sequelae of CA
Methods: The study population included 113 subjects. 63 patients after CA were matched to
51 healthy controls according to demographic characteristics and premorbid intelligence
level. Cognitive test (MoCA), inventories of depressive (BDI-II) and anxiety symptoms (STAI)
and midlife crisis scale (MCS) were administrated to study participants.
Results: The analysis showed that CA patients have a decreased level of cognitive perfor-
mance (p=0.016) and a higher degree of state anxiety symptoms (p =0.023). There was no
significant difference between CA patients and control subjects in the degree of depressive
(p=0.435) and trait anxiety symptoms (p = 0.542). Ex-post facto analysis based on logistic
regression indicated that the strongest predictors of being classified as having had a cardiac
arrest was male gender and state anxiety (OR = 445 and .50). Discriminant function analysis
showed that group prediction was sensitive to age, cognitive performance, and state anxiety
(\=0.81, p=0.028).
Conclusions: Ourresults show that CA has significant cognitive and neuropsychiatric sequel-
ae. The integration of psychosocial care and neuropsychiatric treatment into the complex
medical care of CA patients seems to be justified.
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Introduction

Resuscitated cardiac arrest (CA) and sudden cardiac death are
fatal complications of cardiovascular disease [1]. In health care
systems with well-functioning prehospital emergency care
and hospital complex intensive care, including the standard
use of target temperature management, the percentage of
surviving patients has been increasing [2,3]. Frequently, it has
become possible to reach a satisfactory neurological outcome,
which enables survivors to return to a normal life [34].
Nevertheless, even in these patients, the quality of life and
their psychosocial functioning have been shown to be
decreased [3-7].

During CA, many pathological processes take place, the
most serious of which is cerebral hypoxia [8]. Long-term
psychosocial effects of the hypoxic-ischemic injury may be
manifested as a cognitive deficit or higher levels of anxiety and
depressive symptoms [9,10,34].

Regarding the tolerance of brain tissue toward hypoxia, the
most sensitive are the white matter and the temporal
neocortex [11]. Following their injury, a cognitive deficit of
the vascular type is often observed [6,12]. Thisis manifested as
a decrease in memory function and attention accompanied by
disorders of certain executive functions, such as mental
flexibility, set shifting and decreased the motor speed of
upper limbs [12].

The extent of cerebral hypoxia sequelae can be derived
from the behavioral performance of patients which is
measured by a five-point scale Cerebral Performance Category
(CPC) [13]. Previously published data indicate that while CA
survival rate is 21%, 17% of CA patients achieve a favorable
neurological outcome as classified by CPC stage 1-2 [14,15].
Both the survival and the neurological outcomes depend on
initial rthythms, i.e. shockable (ventricular fibrillation/tachy-
cardia) and non-shockable (asystole, pulseless electrical
activity) [16]. CA patients with shockable rhythms demon-
strate the higher resilience of neurological decline after CA and
have more favorable prognosis [16,17].

Decreased quality of life in CA survivors has also been
linked to the increased occurrence of anxiety and depression
symptoms [5,18,33]. Their morphological basis is the hypoxic
injury of the brain centers for behavioral control, i.e. the white
matter of the left prefrontal lobe connected to the amygdala
and the limbic system [8,9]. Anxiety and depressive symp-
toms are often described as acomorbidity of CA in connection
with a poorer ability of cognitive functioning, especially in
learning new information [19,20]. CA can also cause changes
in the social functioning, mainly regarding the interactions
between the patients and their close relatives [21-23]. These
psychosocial changes are the result of a combination of the
post-hypoxic brain injury and the reflection on patient's
confrontation with death, which can cause experiences
resembling those in midlife crisis [21,23]. Attention focus
on the patient's health, restriction of social life and increased
responsibility are the psychosocial sequelae of cardiac arrest,
influencing both the patient himself and his close relatives
[21].

In the present study, the main goal was to describe whether
the cognitive performance and mood significantly impact the
psychosocial functioning of CA survivors.

Methods
Study design

Between November 2012 and December 2014, 62 survivors of
CA were recruited from three cardiac arrest centers, i.e. the
Department of Cardiology, Institute for Clinical and Experi-
mental Medicine in Prague, Second Department of Internal
Medicine, Cardiovascular Medicine, General University Hospi-
tal in Prague and Tomas Bata Regional Hospital in Zlin
(the patient sample, Table 1). A control sample consisted
of 51 healthy individuals examined at the Department of
Neurology, 1st Faculty of Medicine and General University
Hospital in Prague (Table 1). The project was performed in a
manner consistent with the Ethical Principles of Charles

Table 1 - Demographic and clinical characteristics of cardiac arrest (CA) and control sample (CS).

CA patients (N = 62) CS (N=51) Statistical test p value

Gender (% male) 79 49 11.2¢ 0.001
Age (years) 59.5 + 14.3 55.1+ 14.8 1284" 0.087
Education (years) 12 F+31 13.0+25 1736" 0.374
NART/CRT 1103+ 116 113.9+ 10.1 1887" 0.078
Time since CA (months) 474 +319 - - -

CA duration (minutes) 20.7 £19.5 - - -

CA classification (% shockable rhythm) 9%

CA = cardiac arrest; CS = control sample; M =mean; SD =standard deviation; data presented as M 4 SD or frequency (percentage); NART/
CRT = National Adult Reading Test/Czech Reading Test (measure of premorbid intelligence level expressed as number of errors in the test
transformed into IQ score based on regression equation from Wechsler Adult Intelligence Scale—Revised/WAIS-R); Time since CA (months)
= time elapsed since CA till test administration in number of months; CA duration (minutes) = time since receiving the call to restoration of
heart function in minutes; CA classification = percentage of CA patients with shockable rhythm.

3 4% test.
b Mann-Whitney U-test.
" p=<0.05.
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University in Prague and was reviewed and accepted by the
institutional IRB.

Patients

Patients meeting the following requirements were enrolled
into the clinical sample: survivors of out-of-hospital CA
comatose and mechanically ventilated on admission to
hospital, minimum of 2 months following CA, application of
guidelines recommended CA treatment including target
temperature management, hospital discharge in a stabilized
and good neurological condition assessed by Cerebral Perfor-
mance Categories (CPC 1-2) and able to follow an out-patient
rehabilitation care [24-26].

The present study has the following exclusion criteria:
Patients and subjects from control sample who in the health
questionnaire indicated following diagnoses with possible
influence on testing: ongoing treatment for psychiatricillness,
dementia, history of stroke and (or) other neurological
impairment or injury were not included in the study. To
eliminate potential testing bias, the control sample was
matched with the patient sample by demographic parameters
(age, education, and premorbid intelligence prior to the CA
event, see below). Any healthy subject who reached the cutoff
of —1.5 SD below the normative means adjusted for age and
education as based on the Czech normative data of Montreal
Cognitive Assessment (MoCA) [27] was excluded from the
control sample.

Test battery

A test battery consisting of two performance tests, i.e. MoCA
for the evaluation of cognitive function and the National Adult
Reading Test/Czech Reading Test (NART/CRT) for the evalua-
tion of premorbid intelligence were administered to all
participants [27,28]. NART/CRT is a widely accepted and
commonly used method in clinical settings for estimating
premorbid intelligence levels of Czech-speaking patients with
cognitive impairment in neuropsychological research. Such
tests are called hold tests as these abilities are thought to be
spared, or “held” following neurological injury, such as
following CA. The test comprises 50 written words in Czech
which allhaveirregular spellings (e.g. “faux pas”), so as to test
the participant's vocabulary rather than their ability to apply
regular pronunciation rules.

In addition, the test battery included tests of personal
characteristics: Strait-Trait Anxiety Inventory (STAI X-1
evaluating the level of current ‘“state” anxiety, STAI X-2
determining the long-term "trait’” anxiety) and Beck Depres-
sion Inventory (BDI-II) to assess the level of depressive
symptoms [29-31]. Patients after CA were also tested by the
Midlife Crisis Scale (MCS) [23].

For statistical analysis, the premorbid level of intelligence
using the NART/CRT test was transformed to total IQ metric
according to WAIS-R (Wechsler Adult Intelligence Scale-
Revised) Czech version. The cognitive performance in the
MoCA test was transformed from the raw score to scaled
score (percentile) based on the Czech normative data study of
the MoCA and similarly the level of the state and trait anxiety
was assessed by STAI X-1, X-2 based on the normative data

from the Czech population [27,31]. Asresults of the BDI-II and
MCS have no normative standards, only the raw scores
were used.

Statistical analysis

Statistical data analysis was performed using the IBM SPSS 20
and JASP 0.6.6. Based on the visual appearance of the Q-Q
graphs and the Shapiro-Wilk test, the samples do not show a
normal distribution. For this reason, the nonparametric Mann—
Whitney U-test (MWU) for two independent samples was used
to compare differences between the clinical and control
samples. Furthermore, in the ex-post factoanalysis the logistic
regression was applied to assess the impact of a number of
factors on the likelihood that respondents are patients with
CA. Afterwards, in the same direction of ex-post facto analysis,
we performed discriminant function analysis to predict a
categorical dependent variable (CA) by one or more indepen-
dent variables (predictor variables). The significance level was
set at o < 0.05.

Results
Demographic data

A total of 113 subjects (62 CA survivors and 51 healthy
controls) were enrolled. Regarding the demographic char-
acteristics of the two samples, no statistically significant
differences were found, corresponding to the predefined
selection of control subjects (Table 1). The characteristics of
the patient sample in terms of time since CA event and CA
duration are depicted in Table 1, psychosocial characteristics
in Table 2.

Analysis of the test battery results
The analysis of differences between the patient sample and

healthy controls revealed a statistically significant difference
in cognitive performance (MWU = 1996; p = 0.016) and in state

Table 2 - Between group differences in cognitive and
neuropsychiatric measures.

CA patients CS  Statistical p value

(N=63) (N=51) test
MoCA (percentile) 40 55 19967 0.016
BDI-II (median) 8 7 1422° 0.435
STAI X1 (median) 5 4 501° 0.023
STAI X2 (median) 4 < 668" 0.542

CA = cardiac arrest; CS =control sample; MoCA = Montreal Cogni-
tive Assessment (raw scores were transformed into percentiles
according to Czech normative data study of the MoCA); BDI-
I1 =Beck Depression Inventory, Second Edition (raw score);
STAI = Spielberger Stait (X1) and Trait (X2) Anxiety Inventory (raw
scores were transformed into sten (a sten score is defined by
reference to a standard normal distribution and has a midpoint of
5.5 and SD of 1.0) according to Czech normative data study).

? Mann-Whitney U-test.

" p<0.05.
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Table 3 - Logistic regression in ex post facto model of cardiac arrest.

B SE Wald df p Odds Ratio 95.0% CI for Odds
Ratio

Lower Upper

Gender 1.492 0.689 4.695 1 0.030 4.446 1.153 17.147
Age (years) —0.045 0.021 4.848 1 0.028 0.956 0918 0995
Education (years) —0.119 0.127 0.871 1 0.351 0.888 0692 1.140
NART/CRT{perc) 0.049 0.049 1.603 1 0.205 1.050 0974 1.132
MoCA (perc) 0.013 0.011 1.443 1 0.230 1.013 0992 1.035
BDI-1I (raw score) 0.062 0.061 1.053 1 0.305 1.064 0.945 1.198
STAI-X1 (sten score) —0.684 0.239 8.221 1 0.004 0.504 0316 0.805
STAI-X? (sten score) 0.010 0.177 0.003 1 0.956 1.010 0714 1.427

NART/CRT (perc) = National Reading Test/Czech Reading Test (measure of premorbid intelligence level expressed as number of errors in the
test transformed into 1Q score based on the percentile score from regression equation from Wechsler Adult Intelligence Scale—Revised/WAIS-
R); MoCA (perc) = Montreal Cognitive Assessment (raw scores were transformed into percentiles according to Czech normative data study of
the MoCA); BDI-II = Beck Depression Inventory, Second Edition (raw score); STAI = Spielberger Stait (X1) and Trait (X2) Anxiety Inventory (raw
scores were transformed into sten according to Czech normative data study); B = value obtained in multiple regression analysis (positive values
for positive relationship); Wald = Wald test; p value = significant less than 0.05; Odds Ratio = the change in odds of being in group of CA patients

when the value of predictors increase by one unit.
" p<0.05.

anxiety (MWU = 501; p = 0.023). On the contrary, no significant
difference was shown when comparing the level of depressive
symptoms (MWU=1422; p=0.435 and trait anxiety
(MWU = 668; p=0.542; Table 2).

Correlation analysis of variables in the patient sample

Correlation analysis of relations between the tests in the
patient sample showed an inverse relationship between the
level of depressive symptoms and cognitive performance
(r = —0.45; p < 0.001). Depressive level further correlated with
state anxiety (r=0.32; p=0.018) and trait anxiety (r=0.34,
p =0.012). Neither of the tests correlated significantly with the
results in MCS. Regarding the demographic characteristics, a
significant correlation was demonstrated between patients'
age and both state (r=-0.36; p=0.008) and trait anxiety
(r=-0.33; p=0.015). The clinical parameters (length of CA,

Table 4 - Standardized canonical discriminant function
coefficients (canonical variable - relevance to group of

cardiac arrest patients).

Predictor Function 1
Age (years) 0.570
NART/CRT (perc) -0.238
MoCA (perc) 0.460
BDI-II (raw score) —-0.418
STAI X1 (sten score) 1.007
STAI X2 (sten score) -0.121

NART/CRT (perc) = National Reading Test/Czech Reading Test
(measure of premorbid intelligence level expressed as number of
errors in the test transformed into IQ score based on regression
equation from Wechsler Adult Intelligence Scale—Revised/WAIS-
R); MoCA (perc) = Montreal Cognitive Assessment (raw scores were
transformed into percentiles according to Czech normative data
study of the MoCA); BDI-II =Beck Depression Inventory, Second
Edition (raw score); STAI = Spielberger Stait (X1) and Trait (X2)
Anxiety Inventory (raw scores were transformed into sten accord-
ing to Czech normative data study).

time from CA) were not significantly linked to any of the
applied tests.

Logistic regression

The model contained eight independent variables: Gender,
Age (years), Education (years), NART/CRT (perc), MoCA (perc),
BDI-II (raw score), STAI-X1 (sten score), STAI-X2 (sten score;
Table 3). The full model containing full predictors was
statistically significant, x* (8, N =118) = 22.02, p = 0.005, indi-
cating that the model was able to distinguish between
respondents who were patients with CA and control group.
The model as a whole explained between 24.3% (Cox and Snell
R square) and 33.9% (Nagelkerke R square) of the variancein CA
and correctly classified 77.2% of cases. As shown in Table 3,
only two of the independent variables made a unique
statistically significant contribution to the model (age and
STAI X-1). The strongest predictor of having a cardiac arrest in
ex-post facto design was gender, recording an odds ratio of
4.45. This predictor indicated that male respondents were over
four times more likely to be classified as having had a cardiac
arrest when compared to the control sample, controlling for all
other factors in the model. The second predictor, STAI-X1,
found those with higher scores almost twice as likely to be
classified as having had a cardiac arrest. Note that the "“twice
as likely” speaks to the 0.5 odds ratio for a negative score
which is the same as 1/0.5 = 2 for a positive score.

Discriminant function analysis of CA patients group

The first function significantly differentiated control and CA
groups, Wilks Lambda = .807, Chi-square (7) = 15.74, p = 0.028.
The highest loadings have STAI X-1, age, and MoCA in
predicting group membership (Table 4). Especially STAI X-1
has the capability to predict cardiac arrest in ex-post facto
design. The overall structure matrix indicates that group
prediction was sensitive to age, cognition, and anxiety.
Importantly, all three of these features appear to work together
in effectively classifying CA and control participants.
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Discussion

The main findings of the present study can be summarized as
follows. First, CA survivors had decreased cognitive perfor-
mance when compared with healthy controls. Second, the
patients did not have an increased occurrence of depressive
symptoms but had a higher level of state anxiety compared
with healthy controls. Third, in an ex-post facto model of CA,
male gender and high level of state anxiety have a significant,
non-specific relation to CA. These factors are to be considered
from the ex-post facto perspective assequelae of CA, butit can
also be hypothesized that they are important factors in the
evolution of CA. However, we cannot surmise these play a
causal role in triggering CA. Finally, CA contrasted by healthy
controls can be correctly classified using a high level of state
anxiety, cognitive performance, and age. Specifically, more
anxious and older individuals who are less cognitively intact
are morelikely to be classified as having CA from ex-post facto
perspective,

The decline in cognitive function performance of CA
survivors in the present study corresponds to the previously
published data [3,7,8]. Even adherence to available guidelines
and implementation of target temperature management
resulting in the decrease in overall mortality and the
improvement of neurological outcomes following CA, the
development and the persistence of a significant cognitive
deficit may still result from the hypoxic-ischemic cerebral
injury following CA [26,32,34]. In contrast to the previously
published studies, where the influence of age, education, and
premorbid intelligence on cognitive performance was not
taken into account, in the present study, we aimed to
homogenize the patient sample with the control sample with
respect to demographic characteristics and consider this a
major advantage of this study.

Apart from the decreased cognitive performance in
patients after CA, previous studies have indicated a higher
occurrence of depression and anxiety symptoms [5,10,21]. A
higher level of depression was not found in this study in
patients following CA. This finding may be influenced by a
relatively long average time from the CA episode in the clinical
sample. The evaluated levels of depression reflected the 14
days prior to the assessment and in the case of along period
following the CA, the depressive symptoms might have
diminished due to sufficient adaptation and medical care. In
contrast to other studies published so far [5,6,18], in the current
study, the reason for not having found a significant difference
in depression between the control and the patient samples
could also be caused by the rigorous matching of patients (i.e.
not only demographic data was taken into account).

The role of anxiety after having CA corresponds to the
previously published data [6,18,34]. State anxietyis significantly
connected with CA and is considered from ex-post facto
perspective as a statistical predictor of CA as well as higher age
[35-37]. CAmay affect patients at any age, and itis likely thatage
plays an important role in the ability to adapt to life after CA.In
our sample, age had a significant influence on state anxiety
symptoms in patients after CA, where in older patients the
anxiety symptoms were less pronounced [14]. We speculate that
this can be explained by the fact that younger patients often

present the CA event as a sudden, unexpected, and serious
diagnosis, which interferes more with the patient's previous life
concept and requires broader adaptation effort. In contrast,
older people may accept the CA event as less surprising and
unexpected in their age group and be able to adapt more easily.
The experience of this life-threatening cardiac event endanger-
ing its functional structure may lead to increased level of
currently experienced anxiety in younger subjects.

An impaired cognitive performance and increased the
occurrence of depressive and anxiety symptoms in patients
after CA influence the patients' quality of life [12]. Specific
experiences accompanying the psychosocial changes in
patients' lives can in many ways resemble the experiences
of people in midlife crisis [14-16]. For this reason, a Midlife
Crisis Scale (MCS) was administered in this study. In our
analysis, however, a significant association in the context of
prediction or the degree of explanation between the tested
midlife crisis symptoms and CA was not found.

Our data show conclusively that some neuropsychiatric
features such as state anxiety in connection with certain
demographic characteristics (age and male gender) are
associated with CA. To our best knowledge, there is a lack
of studies researching this relationship, and these findings can
be useful for cardiologists working with cardiac patients atrisk
of CA. In the case, the patient fulfills the psychosocial profile
outlined by our analyses (high level of state anxiety or
depression, male in older age) the cardiologist should be
aware of the higher risk of CA in these patients.

The limitation of our research is a relatively small sample
given by the limited availability of the eligible patients, which
could be the source of type II statistic error, i.e. the failure to
reject the null hypothesis as a result of low statistical power.
On the other hand, we have aimed to carefully select the
subjects included in the control sample with an attempt to
eliminate the possible confounding factors (e.g. premorbid
intelligence level). This selection has not been performed in
previously published studies. Second, the long average time
from the CA event might have led to the vanishing of some of
the studied symptoms, and it would be beneficial to concen-
trate on different stages of adaptation to the hypoxictraumain
further research. Third, on average, only 10% of CA patients are
survivors, and it can be only hypothesized if 90% of CA patients
who did not survive CA have the same neuropsychiatric
characteristics as the CA survivors in our sample. Fourth, a
vice versa interpretation of our results would be possible: is not
state anxiety and male gender predictive of CA survival?
Because these patients are CA survivors, and it could be
hypothesized that these factors play a protective role in their
survival. Fifth, the results of logistic regression should be
interpreted with caution, e.g. when we write “‘predictor” we
have a statistical predictor in ex-post facto model of CA in
mind, not a causal predictor of CA.

Conclusion

Survivors of CA with favorable neurological outcome suffer
from decreased cognitive performance and symptoms of state
anxiety even after a relatively long time following the CA
treatment (M =47.4 4+ SD =31.9 in months). Male gender and
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state anxiety are associated with higher risk of having CA in
ex-post facto model. More importantly, age, cognitive perfor-
mance and state anxiety appear to work together in effectively
classifying CA and control participants. In conclusion, psy-
chosocial symptoms and demographic variables outlined
above play a significant role in the clinical picture of CA and
should be taken into account by cardiologist beside other
somatic factors when treating patients at risk of CA.
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1 | INTRODUCTION

| Sandra Koleckaroval® | Martin Kuska'® | Martin Pretl? |

Abstract

The aim of this study was to determine the neurocognitive and neuropsychiatric
effects of continuous positive airway pressure treatment on patients with obstruc-
tive sleep apnea. This cross-sectional, prospective, observational study included 126
patients with sleep apnea. The following tests were performed: the Montreal Cogni-
tive Assessment for the evaluation of cognitive impairment, the Beck Depression
Inventory, and the State-Trait Anxiety Inventory, together with the Epworth Sleepi-
ness Scale for the evaluation of neuropsychiatric symptoms and a person's general
level of daytime sleepiness. The first measurement did not show neurocognitive
impairment or a higher level of depressive and anxiety symptoms in 126 patients
with obstructive sleep apnea in comparison to normative standards. After the 3-
month treatment indicated for 43 patients with obstructive sleep apnea, we did not
find any significant improvement in cognitive performance (p=.213). However,
patients with sleep apnea with continuous positive airway pressure treatment did
show significantly less daytime sleepiness, anxiety and depressive symptoms (all p
< .001). In condusion, short-term (3 months) treatment of patients with obstructive
sleep apnea can substantially alleviate their daytime sleepiness, as well as depressive

and anxiety symptoms.

KEYWORDS
affective disorders, anxiety, cognition, depression, sleep disorders

Eastwood, 2013; Slater & Steier, 2012; Zhou et al, 2016). The
resulting reduced blood oxygen saturation and disturbed sleep archi-

Obstructive sleep apnea (OSA) is a sleep-related breathing disorder
associated with respiratory cessation as a result of obstruction of
the upper airway during sleep (Lal, Strange, & Bachman, 2012; Tulek,
Atalay, Kanat, & Suerdem, 2013; Zhou, Camacho, Tang, & Kushida,
2016). Complete (apneas) or partial (hypopneas) obstructive events
in OSA, resulting in intermittent hypoxaemia, disturb sleep, causing
its fragmentation, which is then a condition leading to excessive day-
time sleepiness (EDS) (Barbe et al, 2001; Bucks, Olaithe, &

tecture may determine neurocognitive dysfunction and mood disor-
ders in patients with OSA (Bucks et al., 2013; Jackson, Howard, &
Barnes, 2011; Lal et al, 2012; Naqvi, Wang, Glozier, & Grunstein,
2014; Zhou et al., 2016). Cognitive impairment with OSA is mainly
characterized by a lower level of attention and vigilance, reduced
leaming and memory, and decreased executive performance (Jackson
et al, 2011; Lal et al, 2012; Rouleau, Decary, Chicoine, &

J Sleep Res. 2018;e12761.
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Montplaisir, 2002; Tulek et al., 2013; Zhou et al., 2016). From the
pathophysiological point of view, some studies explain cognitive
impairment by damage to some cerebral areas following hypoxaemia
(Quan et al., 2011). On the other hand, cognitive impairment may be
a consequence of EDS due to sleep fragmentation (Zhou et al,
2016). In the context of mood disorders with OSA, a higher degree
of depressive and anxiety symptoms is frequently described (Acker
et al, 2017; Cai, Xu, Wei, Sun, & Chen, 2017; Ejaz, Khawaja, Bhatia,
& Hurwitz, 2011; Schroder & O Hara, 2005). Depression in particular
is closely linked with OSA due to common clinical symptoms (Acker
et al., 2017; BaHammam et al, 2016; Ejaz et al.,, 2011; Fidan, Unlu,
Sezer, Gecici, & Kara, 2007; Nagvi et al., 2014). Both neuropsychi-
atric consequences of OSA, cognitive dysfunction and mood
changes, may also be affected by frequently described co-morbidi-
ties, such as hypertension or diabetes (Fidan et al., 2007).

Continuous positive airway pressure (CPAP) therapy is a stan-
dardly used and effective OSA treatment that improves subjectively
but also objectively measured EDS and sleep quality (Kushida et al.,
2012; Lau, Eskes, Morrison, Rajda, & Spurr, 2013; Pan, Deng, Xu,
Liu, & Liu, 2015; Zhou et al., 2016). However, the positive impact of
CPAP on the cognitive performance of patients with OSA is incon-
sistent. Previous studies have partly discovered an improvement in
cognitive performance due to CPAP use, especially on vigilance and
attention, but not in executive functioning or constructional ability
(Aloia, Arnedt, Davis, Riggs, & Byrd, 2004; Bucks et al., 2013; Ferini-
Strambi et al., 2003; Zhou et al., 2016). Persistent cerebral damage
following hypoxaemia may explain the imeversibility of cognitive
impairment caused by OSA (Bardwell et al, 2007; Sforza & Roche,
2012). When the effect of CPAP is detected, improvement depends
on the duration of CPAP use, both in the context of an average
number of hours per night and the number of months since the start
of CPAP treatment (Antic et al., 2011; Ferini-Strambi et al., 2003;
Sforza & Roche, 2012). Most studies on the subject have reported a
significant association between CPAP treatment and decreased
depressive and anxiety symptoms (Cai et al, 2017; Celik et al,
2016). Longitudinally, CPAP treatment improves mood disorders and
vigilance, which is associated with a lower frequency of traffic acci-
dents (Jackson et al., 2011; Yamamoto, Akashiba, Kosaka, lto, &
Harie, 2000). There is a lack of OSA studies describing the impact of
CPAP treatment on the cognitive and affective functioning of
patients with OSA.

The objective of this study is to compare the level of neurocog-
nitive performance and the number of neuropsychiatric symptoms
(depression and anxiety) pre- and post-CPAP usage in a group of
patients with OSA. We hypothesized that cognitive decline and a
higher degree of depressive and anxiety symptoms in patients with
OSA would significantly associate with the severity of OSA.

2 | PATIENTS AND METHODS

The sample consisted of 126 consecutive patients (101 men and 25
women, all Caucasian aged 56.9+12.8vyears) recruited in
INSPAMED in Prague during May and April 2015. All patients had

been diagnosed with OSA (according to American Academy of Sleep
Medicine [AASM] wversion 2.2 criteria — apnea-hypopnea index
[AHI] < 5 events per hour) using a home sleep apnea test (HSAT)
offered in the form of a type lll device (Berry et al., 2015; Punjabi,
Aurora, & Patil, 2013). The only exclusion critefium was ongoing
treatment of a degenerative or oncological illness; two patients were
thus excluded. Mild, moderate and severe OSA were differentially
diagnosed in accordance with 1CSD-3 for polysomnographic data
(American Academy of Sleep Medicine, 2014). Whereas there are no
official rules specific for HSAT diagnosis of OSA, we used the ICSD-
3 manual, which is a standardly followed procedure in outpatient
practice (American Academy of Sleep Medicine, 2014; Berry et al.,
2015; Punjabi et al., 2013). Subsequently, patients with moderate-to-
severe OSA (n=115) were indicated for CPAP treatment (CPAP
model Air Sense 10 Elite from ResMed) by a somnologist (according
to AASM version 2.2 criteria, i.e. AHI > 15 events per hour), while
eight patients with a complicated diagnosis and seven patients with
borderline mild-to-moderate OSA (AHI =15 or 16) were indicated to
repeat the HSAT after some time, as determined by the somnologist.
Table 1 shows the demographic and clinical characteristics of the
participants.

Of the 98 patients with moderate-to-severe OSA indicated for
CPAP, 43 were eligible for a prospective psychological retest after 3
months of continuous treatment with auto-CPAP. The inclusion crit-
era for the retest research sample were: auto-CPAP therapy pre-
scribed by the treating somnologist; patient’s acceptance of CPAP
(nine patients refused CPAP treatment); successful completion of the
CPAP titration (18 patients did not complete it within the set dead-
line due to, i.e. stress, need of bilevel positive airway pressure, ill-
ness, etc.), patient's acceptance of the psychological retest (11
patients refused retesting); and a minimum CPAP usage of more
than 4 hr per night/at least one record on the CPAP SD card (17
patients used CPAP less).

The Montreal Cognitive Assessment (MoCA) for the evaluation
of cognitive impairment, the Beck Depression Inventory (BDI-II) and
the State-Trait Anxiety Inventory (STAI), together with the Epworth
Sleepiness Scale (ESS) for the ewvaluation of neuropsychiatric symp-
toms and a person’s general level of daytime sleepiness, were
recorded at the time of diagnostic HSAT for each patient and also
after 3 months of CPAP treatment in patients prospectively fol-
lowed-up (Beck, Steer, & Brown, 1996; Johns, 1991; Kopecek et al.,
2017; Kvaal, Ulstein, Nordhus, & Engedal, 2005). Patients with OSA
utilized the CPAP machines for 99.2 £ 23.82 days on average and
4.4 + 197 hr per night. We considered CPAP usage of more than 4
hr per night to be good adherence (Rotenberg, Murariu, & Pang,
2016).

2.1 | Home sleep apnea testing

Overnight HSAT with portable sleepmonitor type lll (RemlLogic ver-
sion 2.0, Embla Systems), which is standardly used in clinical outpa-
tient practice in INSPAMED, was used for OSA screening (Collop
et al, 2007). HSAT contains: nasal airflow due to the cannula
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TABLE 1 Demographic, sleep, cognitive and neuropsychiatric
characteristics of the complete OSA sample (n = 126)

0OSA M = SD
Demographic and clinical characteristics n=126

Gender (male, %) 101.0 (80.2)

Age (years) 569 +128

Education (years) 140+ 3.2

NART/CRT (premorbid 1Q) 1146 + 18.2

Hypertension (% positive) 75.0 (59.5)

Diabetes mellitus-ll (% positive) 35.0(27.8)

Psychiatric diagnosis (% positive) 4.0 (5.0)
Generalized anxiety disorder (% positive) 1.0 (0.8)
Mixed anxiety and depressive disorder (% positive) 1.0 (0.8)
Bipolar disorder, currently in remission (% positive) 1.0 (0.8)
Major depressive disorder, single episode, mild (% 2.0 (1.6)

positive)

Psychopharmaceuticals (% treated) 20.0 (15.9)
Benzodiazepines (% treated) 6.0 (4.8)
Antidepressants (% treated) 120 (9.5)
Hypnotics (% treated) 6.0 (4.8)
Antiepileptics (% treated) 1.0 (0.8)
Antipsychatics (% treated) 3.0(24)

BMI (kg/m?) 328+57

Sleep characteristics

OSA severity

Mild (%) 11.0(8.7)
CPAP (%) 0 (0.0)
Moderate (%) 41.0(32.5)

CPAP (%) 16.0 (39.0)
Severe (%) 74.0 (58.7)
CPAP (%) 27.0 (36.5)

AHI (apnoe-hypopnea event per 1 hour/ night) 412 + 240

ODI (oxygen-desaturation event per 1 hour/ night) 40.8 £ 243

SAT (oxygen saturation %) 910+ 72

SAT90 (oxygen saturation index lower than 0% in 21.7 + 251

%)

ESS (raw score in ESS, 24 points at maximum) 98+70

Symptomatic, ESS=10 (%) 58.0 (46.0)
Cognitive and neuropsychiatric data

MoCA (percentile) 528 +294

MoCA time (minutes) 64+17

BDHI (percentile) 59.9 £ 290

STAI X-1 (percentile) 475+ 193

STAI X-2 (percentile) 428 + 233

Data presented mean (M) + standard deviation (SD) or frequency (per-
centage). OSA, obstructive sleep apnea; NART/CRT, National Adult Read-
ing Test/Czech Reading Test (measure of premorbid intelligence level
expressed as number of errors in the test transformed into 1Q score
based on regression equation from Wechsler Adult Intelligence Scale-
Revised’WAISR); BMI = body mass index; OSA severity: Mild = AHI 5-
15, Moderate = AHI 16-30, Severe = AHI = 30; AHI, apnoe/hypopnoe

Sl

index; ODI, oxygen desaturation index; SAT, average oxygen saturation
level; SAT90, oxygen saturation level of 90%; ESS, Epworth sleepiness
scale; MoCA, Montreal Cognitive Assessment total score transformed
into percentile; MoCA time, mean length of MoCA administration in min-
utes; BDI-ll, Beck Depression Inventory, Second Edition transformed into
percentile; STAI, Spielberger's Stait (X-1) and Trait (X-2) Anxiety Inven-
tory transformed into percentile.

pressure transducer; thoracabdominal movements due to elastic
bands; oxygen saturation and heart rate due to the pulse oxymetry
(sensor) attached to the little finger; leg movements due to lower
limb electrodes/and body position (Collop et al., 2007; Punjabi et al.,
2013).

Data obtained from HSAT included in the analysis are as follows:
AHI; oxygen desaturation index (ODI; number of times per hour
when the level of blood oxygen dropped by 3% from baseling); SAT
(average percentage of oxygen saturation in the blood); and SAT?0
(percentage of sleep during which oxygen saturation was under
90%; Aloia et al., 2004; Boland et al., Collop et al., 2007; Roure
et al, 2008). HSAT data were scored according to the HSAT Rules
for Adults, which is a part of the AASM Manual for the Scoring of
Sleep and Associated Events, version 2.2, and were visually screened
by a somnologist (Berry et al., 2015; Boland et al., 2002).

2.2 | Statistical analysis

Variables are expressed as the arithmetic mean + SD or the median
in the case of non-normal data distribution. In correlational analysis,
the data were evaluated by Spearman’s coefficient of rank correla-
tion {due to the non-normal distribution of the data) to evaluate the
relationship between different variables or test measures, in case of
nominal variables by point-biserial correlation coefficient. Between-
groups differences in OSA severity were analysed using the Mann-
Whitney U-test. The analysis between repeated measurements was
performed by the Wilcoxon signed-rank test. For post hoc compar-
isons, we used Bonferroni correction. All analyses were performed
using IBM SPSS 20.0 for Windows. Statistical significance was con-
sidered to be present when p <.05.

3 | RESULTS

We analysed data from 126 patients (101 men and 25 women, all
Caucasian aged 56.9 £ 12.8 years) with OSA. Patient characteristics
are shown in Table 1. The mean MoCA score in patients with OSA
was 52.8 +294, and we did not find any patient who showed signs
of cognitive impairment, defined as being below 1.5 SD according to
the Czech normative data study (Kopecek et al, 2017). Similarly, no
patients with OSA showed signs of higher depression or anxiety
(Table 1).

There were 15 patients with OSA who suffered from different
neurological conditions (e.g. cerebral haemomhage), which may have
significantly interfered with further examinations. However, analysis
of OSA without (n=111) and OSA with neurological conditions (n=
15) showed no difference between these groups (Table 2).
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TABLE 4 Between-groups differences in MoCA mean administration time based on OSA severity

Mild OSA (n = 11)

Mild OSA (n = 11) u -
p value

Moderate OSA (n = 41) u 1060
p value .004*

Severe OSA (n = 74) U 1965
p value 003"

Moderate OSA (n = 41) Severe OSA (n=71)

106.0 196.5
.004* .003*
- 1764.0
074
1764.0 -
074

Post-hoc comparisons are based on Mann-Whitney U test (U). OSA Mild = AHI 5-15, Moderate = AHI 16-30, Severe = AHI = 30. " p < .01

TABLE 5 Differences between pre-test (pretreatment) and post-test (posttreatment) in clinical, cognitive and neuropsychiatric performance

of OSA patients using CPAP (n = 43)

Pre-test
ESS (raw score) 108 + 102
AHI (apnea-hypopnea event per hour of night) 4572235
MoCA total score (raw score) 259 +£3.0
MoCA Visuospatial-Executive (raw score) 4.6 + 05
MoCA Naming (raw score) 30+04
MoCA Memory (raw score) 3013
MoCA Attention (raw score) 54 +11
MoCA Language (raw score) 24+ 8
MoCA Abstraction (raw score) 17+ 6
MoCA Orientation (raw score) 59+ 4
MoCA time (seconds) 65 +18
BDI-| (raw score) 94 +£71
STAIl X-1 (raw score) 394 + 106
STAl X-2 (raw score) 411 +95

Post-test w p value
6.0+ 3.5 685.0 <.001*1
18+19 8610 <001*¢
263 £25 198.0 213
4.6 +0.7 95.0 .000
3.0+00 90 .824
32114 1195 .381
56+07 40.5 149
21+08 1785 015%
1.9+£0.3 15.0 0531
5.9 03 50 .572
58+12 6255 012%
45+ 4.6 663.0 <.001*¢
375+ 97 4540 423
376 £87 5400 200171

Data presented mean (M) + standard deviation (SD) and pre-test vs post-test comparisons are based on Wilcoxon Signed-Rank Test (W). ESS, Epworth
Sleepiness Scale; AHI, apnoe/hypopnoe index; MoCA, Montreal Cognitive Assessment (raw scores; min. O—max. 30), MoCA subtest Visuospatial and
Executive function (0-5 points raw score), MoCA Naming (0-3), MoCA Memory/Delayed recall (0-5), MoCA Attention (0-6), MoCA Language (0-3);
MoCA Abstraction (0-2), MoCA Orientation (0—6); MoCA time, mean administration time in minutes; BDI-Il, Beck Depression Inventory, Second Edition
(raw score); STAI, Spielberger's State (X-1) and Trait (X-2) Anxiety Inventory (raw scores). *p < .001; 'p <.01; *p < .05; 'still significant after Bonferroni

correction for 12 comparisons (p < .004).

the data we can see several notable medium correlations of
polysomnographic findings (AHI, ODI, SAT) and higher daytime
sleepiness, as measured by the ESS (Table 6). Furthermore, higher
daytime sleepiness is related to a higher level of depressive symp-
toms in pre-tests as well (rho =.280, p = .035) as in post-tests (rho
=.321, p=.038), and AHI is inversely related to better attention
(rho = —.324, p =.039; Table 6). More importantly, MoCA Memory
and the Delayed Recall subtest had a medium association with the
number of hours using the CPAP machine (rho=.315, p=.048;
Table 7).

3.4 | The effect of continuous positive airway
pressure on patients with and without excessive
daytime sleepiness

Before treatment, 58 patients (46%) reported the occurrence of
EDS, which is one of the clinical parameters of OSA (Johns, 1991;

TABLE 6 Cormrelations between polysomnographic findings,
daytime sleepiness cognitive and neuropsychiatric variables

Condition Variable rho p value
pre-test (n = 126) ESS-AHI 261 004
ESS-ODI 337 <.001
ESS-SAT .228 012
ESS-SAT90 242 .008
ESS-BDI-lI .280 .035
post-test (n = 43) AHI-MoCA Attention -.324 .039
ESS-BDI-II 321 .038

rho, Spearman’s rank order correlation coefficient; ESS , Epworth Sleepi-
ness Scale; AHI, apnoe/hypopnoe index; ODI, oxygen desaturation index;
SAT, average oxygen saturation level; SAT90, oxygen saturation level of
90%; BDI-Il, Beck Depression Inventory, Second Edition (raw score),
MoCA Attention subtest.
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TABLE 7 Correlations between post-test characteristics and
CPAP use parameters after 3 months (n = 43)

CPAP days  CPAP hours
AHI (apnea-hypopnea event  rho -.075 -.352
per hour of night) p value 647 026*
MoCA Memory/Delayed rho 110 315
recall (raw score} p value .500 048"

rho, Spearman_s rank order correlation coefficient; CPAP days, average
length of CPAP use in days; CPAP hours, average length of CPAP use in
hours per night; AHI, apnea/hypopnea index; MoCA Memory/Delayed
recall.

Slater & Steier, 2012). The ESS is a frequently used tool for identyfy-
ing EDS in clinical practice. According to the ESS, the criteria for sig-
nificant symptomatology of EDS is an ESS > 10 points (out of 24
total points; Johns, 1991). In our research sample, 43 retested
patients scored on average 14 points + 3.65SD in ESS before the
treatment start. After 3 months of CPAP usage, the average score in
ESS decreased to 7 points +4.2 SD.

Analysis showed a significant difference between symptomatic
and non-symptomatic retested patients with OSA regarding the
CPAP effect on the MoCA test, which was measured by the sub-
straction of the pre-test from the post-test MoCA score (rMoCA; U
=5220, z=-2.246, p =.025; the complete results can be found in
Table 8). No other significant effect of CPAP on patients with and
without sleepiness was found.

TABLE 8 Between-group differences in MoCA, BDI-Il, STAI X-1/
X-2 in patients with (n = 21) and without (n = 22) EDS (OSA
patients with excessive daytime sleepiness according to ESS) prior to
CPAP treatment

Md
EDS No-EDS u z p value
rMoCA (RS) 0 -1 5220 -2.246 025"
MoCA post-test (RS) 26 26 6450 -978 .328
rMoCAtime (S) -33 -18 6510 -733 A64
MoCA time post-test (S) 335 361 5990 1273 203
rBDI-II (RS) 4 3 2120 =215 830
BDI-I post-test (RS) 4 3 2270 -098 922
rSTAl X-1 (RS) 5 3 1765 -.380 .708
STAIl X-1 post-test (RS) 37 35 2255 -.134 .894
rSTAl X-2 (RS) 4 5 1715 =521 .607
STAI X-2 post-test (RS) 35 37 2275 -085 .932

Post-hoc comparisons are based on Mann-Whitney U Test (U), z-score (z)
and p value. EDS, group of OSA patients with excessive daytime sleepi-
ness according to ESS (=10 point from 24 points at maximum); no EDS,
group of OSA patients without excessive daytime sleepiness according to
ESS (<10 point from 24 points at maximum); MoCA, pre-test — post-test
in raw score; rMoCA time, pre-test — post-test in seconds; rBDI-I, pre-
test — post-test in raw score; rSTAI X-1, pre-test — post-test in raw score;
rSTAl X-2, pre-test — post-test in raw score; RS, raw-score; S, seconds.
*p < .05.

3.5 | The effect of continuous positive airway
pressure on patients with good adherence to
treatment

Acceptance and adherence are important conditions for good CPAP
compliance (Rotenberg et al., 2016). Adherent patients are usually
defined as those who use CPAP for an average of 4 hr per night on
70% of nights (Rotenberg et al., 2016).

We found a significant difference between adherent and non-ad-
herent retested patients with OSA in CPAP effect regarding the time
of MoCA administration, which was measured by the mathematical
difference between pre-test and post-test MoCA administration
(rMoCAtime; U=58.5 z=-2472, p=.012; Table 9). Patients who
used CPAP more than 4 hr per night had faster psychomotor speed
in MoCA test than less adherent patients. No other significant effect
of CPAP on adherent or non-adherent patients was found.

4 | DISCUSSION

We aimed at describing the clinical picture of patients with OSA
regarding their neurocognitive and neuropsychiatric characteristics
(pre-test) in relation to 3 months of CPAP treatment (post-test). We
thus aimed at proving the benefidal effects of CPAP treatment on
the neurocognitive and neuropsychiatric symptoms that are often
observed in patients with OSA (Acker et al, 2017; BaHammam
et al., 2016; Ejaz et al., 2011; Fidan et al., 2007; Nagvi et al., 2014).

In the pre-test, we did not find any significant cognitive impair-
ment in patients with OSA in comparison to normative data, which
is consistent with previous research on cognitive functioning by
OSA. We also did not find any above-average level of depressive
state and trait anxiety symptoms in comparison to normative data.
As a result, we were able to compare in both pre-test and post-test
a group of patients with OSA treated with CPAP that was relatively
asymptotic of cognitive or neuropsychiatric co-morbidities, and to
observe the effect of CPAP on OSA functioning without the mediat-
ing influence of other co-morbidities.

We found that 3 months of CPAP treatment has no significant
effect on cognitive performance in patients with OSA, as measured by
the MoCA. These findings are concordant with the results of previous
studies (Barbe et al., 2001; Ferini-Strambi et al., 2003; Quan et al.,
2011). On the other hand, we monitored in the study a dedining ten-
dency of cognitive functioning 3 months after starting CPAP treatment
in patients with OSA, who upon diagnosis did not feel an EDS versus
those who did feel daytime sleepiness. Patients without significant
symptomatology before starting treatment moderately worsened in
cognitive functioning after 3 months of using CPAP. Although the dif-
ference found is with the greatest probability caused by too small a
sample size, we assume that the indication of non-symptomatic
patients with OSA regarding CPAP treatment may be for patients smal-
ler relief than for patients who prior to treatment complained of EDS,
which may be a manifestation of an undesired effect of the treatment.

However, after 3 months of CPAP usage, patients with OSA per-
formed the test significantly faster, which may be related to their
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TABLE 9 Between-group differences in MoCA, BDI-II, STAI X-1/X-2 between group of patients with good (n = 31) and poor (h = 9)

adherence to CPAP treatment

Md
Adherent Non-adherent U z p value
rMoCA (RS) 0 -1 1115 -1.037 659
MoCA post-test (RS) 25 27 94.5 -1.037 .300
rMoCAtime (S) -38 1 58.5 -2472 012*
MoCA time post-test (S) 338 351 106.0 -0.841 400
rBDI-II (RS) -4 -5 1310 -0.134 .894
BDI-l post-test (RS) 3 7 104.5 -1.146 .252
rSTAI X-1 (RS) -5 1 96.0 -.610 542
STAl X-1 post-test (RS) 35 49 89.5 -1.621 .105
rSTAI X-2 (RS) -4 -1 100.5 -0439 660
STAl X-2 post-test (RS) 35 46 97.0 -0.168 7T

Post-hoc comparisons are based on Mann-Whitney U Test (U), z-score (z) and p value. EDS, group of OSA patients with excessive daytime sleepiness
according to ESS (=10 point from 24 points at maximum); no EDS, group of OSA patients without excessive daytime sleepiness according to ESS (<10
point from 24 points at maximum); rMoCA, pre-test — post-test in raw score; riMoCA time, pre-test — post-test in seconds; rBDI-l, pre-test — post-test in
raw score; rSTAl X-1 = pre-test — post-test in raw score; rSTAI X-2, pre-test — post-test in raw score; RS, raw-score; S, seconds. *p < .05.

faster information processing as a result of CPAP treatment. The
study further demonstrates that the faster processed information 3
months after starting CPAP treatment corresponds to the measure
of instrument use by the patients. Patients with good treatement
adherents who used the device at least 4 hr per night on 70% of the
monitored nights had a more rapid cognitive performance versus
those who used it less. Furthermore, the information processing
speed in the MoCA was OSA-severity dependent, as was also con-
firmed by previous research (Antic et al., 2011; Ferini-Strambi et al.,
2003; Sforza & Roche, 2012). The result, therefore, cannot be solely
explained by test-retest practice effect, but rather by a specific
effect of CPAP treatment on the information processing speed in
patients with OSA.

A higher level of depressive symptoms in OSA has been well
documented by previous research on the neuropsychiatry of OSA
(Nagvi et al, 2014; Zhou et al., 2016). Higher depression is caused
by daytime sleepiness, and the resulting fatigue and, vice-versa,
higher level of depressive symptoms can be understood as a risk fac-
tor in the development of EDS (Aloia et al., 2004; Antic et al,, 2011).
We found that 3 months of CPAP treatment of patients with OSA
had a beneficial effect on the level of depressive and trait anxiety
symptoms (Acker et al., 2017; BaHammam et al., 2016; Ejaz et al.,
2011; Fidan et al, 2007; Nagvi et al, 2014; Ryan, Bayley, Green,
Murray, & Bradley, 2011; Sanchez, Buela-Casal, Bermudez, & Casas-
Maldonado, 2001). These effects were highly significant, because
they survived Bonferroni correction. We surmise that the effect of
CPAP is mediated by a reduction in the number of AHI during sleep,
which results in less daytime sleepiness and a concomitant lower
level of depression.

We also observed a post-test beneficial trend in cognitive perfor-
mance, especially in MoCA language and to a lesser extent in
abstraction. These improvements, albeit statistically non-significant,
may be related to better night-time cerebral perfusion as a result of

CPAP treatment (Bucks et al., 2013; Lal et al., 2012; Zhou et al,
2016). Nocturnal apneas are associated with profound changes in
cerebral blood flow, and apnea-induced hypoxaemia, combined with
reduced cerebral blood, may predispose patients with OSA to noc-
turnal cerebral ischaemia. MoCA language and abstraction subtests
include verbal fluency, two complex sentences repeat and a concep-
tualization task that may be very sensitive to impaired cortical integ-
rity caused by chronic nocturnal cerebral sub-ischaemic insults and
resulting sleep architecture disruption due to OSA (Ferini-Strambi
et al., 2003; Roure et al., 2008).

There are limitations related to the study sample. Our sample
size was relatively small, especially after splitting the sample into
OSA severity subgroups. On the other hand, it is unrealistic to
expect large numbers of patients with mild OSA, because due to the
low level of OSA symptomatology these patients are rarely indicated
to specialized medical help in a sleep laboratory by a practitioner or
have no reason to seek such help. Also, there was significant drop-
out of patients with OSA before retesting. Furthermore, our sample
has no comparison control group, and the comparisons were done
by normative data comparisons from the Czech population. Regard-
ing methods, HSAT was used to diagnose OSA instead of standard
polysomnography. Limitations of HSAT are recorded mainly in scor-
ing respiratory events due to the fact that monitoring in HSAT is
greater than total sleep time (Pan et al., 2015). In type I, HSAT total
recording time is based on the time in bed and it is not possible to
determine total sleep time in as rigorous a way as it is possible in
polysomnography (Zhao et al, 2017). This affects AHI, which tends
to be underestimated (Zhao et al., 2017). Another method limitation
was by using the ESS we obtained subjective estimates of daytime
sleepiness that were not validated by another objective measure of
daytime sleepiness. Also, the trends in information processing speed
and cognitive performance, such as mental flexibility (fluency) and
conceptualization, and depressive and anxiety symptoms level should
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be observed longitudinally to confirm the significant influence of
CPAP treatment on these neurocognitive and neuropsychiatric char-
acteristics in patients with OSA.

In conclusion, this study showed a significant beneficial effect of
3 months of CPAP treatment on the neurocognitive and neuropsy-
chiatric characteristics of patients with OSA. In particular, CPAP
treatment leads to improvement of information speed processing,
which is OSA-severity dependent, and further to a highly significant
alleviation of depressive and anxiety symptoms, besides lesser day-
time sleepiness. We also showed possible new directions regarding
the efficiency of CPAP treatment for ameliorating the cognitive per-
formance of patients with OSA. Finally, CPAP treatment seems to
be a promising tool for the treatment of not only sleep disruptions
as expressed by AHI but also for alleviation of suffering from higher
levels of depression, anxiety and slowed psychomotor speed due to
OSA.
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The Clinical Impact of Systematic
Screening for Obstructive Sleep
Apnea in a Type 2 Diabetes
Population—Adherence to the
Screening-Diagnostic Process and
the Acceptance and Adherence to
the CPAP Therapy Compared to
Regular Sleep Clinic Patients

Katerina Westlake %3, Veronika Dostalova*>5, Andrea Plihalova®®, Martin Pret!/** and
Jan Polak "%*

"'Second intemal Medicine Department, Vinohrady Teaching Hospital, Prague, Czechia, ° Diabetology Practice Diabetologie
Praha, Prague, Czechia, * Department of Pathophysiolagy, Third Faculty of Medicine, Chanes University, Prague, Czechia,
“ Neurology and Slesp Laboratory, INSPAMED, Ltd., Pragus, Czechia, * Institute of Sleep Medicine, Prague, Czechia,

5 Diamant Meuropsychology Laboratory, Department of Meurology and Centre of Clinical Neuroscience, First Faculty of
Medicine and General University Hospital in Prague, Charles University, Prague, Czechia

Obstructive sleep apnea (OSA) is a common disorder in Type 2 diabetes (T2D) patients
further increasing their already high cardiovascular risk. As T2D patients typically not
report OSA symptoms, systematic screening for OSA in this population is warranted.
We aimed to determine the readiness of T2D patients to undergo screening and to
compare their adherence to continuous positive airway pressure (CFPAP) therapy with
“regular” sleep clinic patients who typically seek medical advice on their own initiative. We
therefore recruited 494 consecutive T2D patients and offered them OSA screening using
home sleep monitoring (type IV device). All participants in high risk of moderate-to-severe
OSA were recommended home sleep apnea testing (HSAT) followed by CPAP therapy.
Patients were fallowed-up for 12 months and outcomes compared to 228 consecutive
sleep clinic patients undergoing HSAT. Among 307 screened T2D patients, 94 (31%)
were identified at high risk of moderate-to-severe OSA. Subsequently, 54 patients
underwent HSAT, 51 were recommended, and 38 patients initiated CPAP (acceptance
75%). Among 228 sleep clinic patients, 92 (40%) were recommended and 74 patients
initiated CPAP (acceptance 80%). After 1 year, 15 (39%) T2D and 29 (39%) slegp clinic
patients showed good CPAP adherence (use = 4 h/night = 70% nights). In conclusion,
20 T2D patients needed to be screened in order to obtain one successfully treated
patient. OSA screening in T2D patients identified 31% with moderate-to-severe OSA.
Once diagnosed, their CPAP acceptance and adherence did not differ from sleep clinic
patients. However, the reasons for the high dropout during the screening-diagnostic
process impacting the overall success of the screening program need to be identified
and addressed.

Keywords: sleep apnea, diabetes, screening, CPAP acceptance, CPAP adherence
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guidelines. This study was carried out in accordance with the
recommendations of the Ethical Committee of the Third Faculty
of Medicine, Charles University, Prague with written informed
consent from all subjects. All subjects gave written informed
consent in accordance with the Declaration of Helsinki. The
protocol was approved by the Ethical Committee of the Third
Faculty of Medicine, Charles University, Prague.

Determination of Acceptance and Adherence

CPAP usage data of both, Type 2 diabetes and sleep clinic patients
were analyzed at 3 and 12 months after establishing optimal mask
fit, treatment pressure and regime (titration). Acceptance was
defined as the patient’s agreement to CPAP therapy after titration.
Adherence was assessed using reports downloaded from CPAP
machines. Patients using CPAP >4 h per =70% of nights were
considered having “Good” adherence, while lower CPAP usage
was considered as “Poor” adherence.

Sleep Study Protocol

OSA Screening Study

Screening for the presence of OSA was performed using a type
IV device (ApneaLink, ResMed, San Diego, CA, United States)
that recorded hemoglobin saturation, heart rate and nasal airflow
during sleep in a home setting. Subjects were instructed to set-
up the device and keep regular sleep habits. Support in the form
of a non-stop phone help-line was established and the devices
were returned to investigators the next morning. Automatic
scoring of respiratory events with a 4% desaturation threshold
was performed, apneas defined as a >90% reduction in airtlow
for at least 10s and hypopneas defined as a =30% reduction in
airflow for at least 10s together with hemoglobin desaturation
of >4%. Patients with REI =15 were considered as being at
high risk of moderate-to-severe OSA. For 13 patients the oxygen
desaturation index (ODI) was used due to a poor airflow signal.

Diagnostic Sleep Study

Sleep recordings were performed using a type III device
that recorded hemoglobin saturation, heart rate, nasal airflow,
ECG, chest and abdominal respiratory efforts (Nox T3, Nox
Medical, Reykjavik, Iceland) in a home setting. The recordings
were evaluated by a board-certified sleep medicine physician
according to AASM criteria (apnea defined by a = 90% reduction
in airflow for at least 10s and hypopnea defined as a >
30% reduction in airflow for at least 10s together with = 4%
desaturation). Patients with moderate-to-severe OSA (REI = 15)
were recommended to initiate CPAP treatment.

Statistical Analysis

Statistical analysis was performed using Prizm 5 for Windows
Software (GraphPad Software Inc., La Jolla, CA, United States).
Difterences in anthropometrical parameters between the patient
groups were analyzed using a T-test and differences in
trequencies were analyzed using a Chi-Square test. Data are
presented as mean = SEM, counts or proportions (9%). Statistical
significance was set to p < 0.05.

RESULTS

OSA Screening Outcomes in Type 2

Diabetes Patients

Out of 483 consecutive Type 2 diabetes patients who fulfilled
the inclusion criteria, 321 patients consented to undergo OSA
screening, resulting in 307 analyzed sleep recordings of an
acceptable quality. Among successfully screened patients, 31%
(63 men and 31 women) were identified as being in a high risk of
moderate-to-severe OSA and thus invited for a diagnostic sleep
study. However, such a sleep study was performed for only 60%
of them due to the unwillingness of patients to further continue
with the diagnostic process (Figure 1).

The Type 2 diabetes patients who accepted the diagnostic
home sleep apnea testing (HSAT) were characterized by 42%
higher REI (32.6 & 2.4 vs. 229 £ 15, p < 0.05) and a 49%
higher score in Epworth sleepiness scale (7.6 = 0.6 vs. 5.1 = 0.5,
p < 0.05) than the Type 2 diabetes patients who declined HSAT.
No differences in anthropometric and demographic parameters
or associated comorbidities were observed (Table 1).

CPAP Acceptance and Adherence in Type 2
Diabetes and Sleep Clinic Patients

Based on the results of home sleep apnea testing, 51 Type 2
diabetes patients were recommended to initiate CPAP treatment.
However, 13 patients dropped out before or during the CPAP
titration, resulting in a CPAP acceptance rate of 75% (38 treated
patients). A similar acceptance rate of 80% (p = 0.05) was
observed in sleep clinic patients—74 patients were treated out of
92 patients recommended for CPAP (Figure 2).

Type 2 diabetes patients who were recommended to initiate
the CPAP treatment were, in comparison to sleep clinic patients
who received same recommendation, older (64.4 &+ 1.3 vs. 52.3 +
14, p < 0.05), had a lower score in the Epworth sleepiness scale
(7.7 £ 0.7 vs. 10.3 == 0.7), and they were more frequently treated
for hypertension and dyslipidemia. There were no significant
differences in REI and time spent in saturation < 90% between
the Type 2 diabetes and the sleep clinic patients who were
recommended CPAP (Table 2).

Sleep clinic patients who accepted CPAP exhibited more
severe OSA than patients not accepting CPAP (REI 46.0 &= 2.4 vs.
24.8 £2.5, p < 0.05). This difference was not observed in Type 2
diabetes patients accepting and not accepting CPAP (REI 40.8 &
3.0 vs. 36.3 £ 3.7, p > 0.05), where some patients with lower REI
determined by screening had already declined diagnostic home
sleep apnea testing. Hypoxic exposure evaluated by time spent at
saturation < 90% correlated with CPAP acceptance in both Type
2 diabetes and sleep clinic patients (Table 2).

The CPAP recordings obtained after a 1-year follow-up
showed “good” adherence to CPAP treatment defined as CPAP
usage > 4h in > than 70% of nights in 15 out of 38 Type
2 diabetes patients and 29 out of 74 sleep clinic patients who
initiated CPAP treatment resulting in a 39% adherence rate in
both groups (Table 3). A comparison of patients with “good”
adherence and “poor” adherence to CPAP revealed that sleep
clinic patients with “good” adherence were characterized by a
higher REI and a longer time spent in saturation < 90%, while
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TABLE 1 | Characteristics of type 2 diabstes patients screened for OSA by home sleep menitoring.

All REl <15 REI = 15 REI = 15
declined HSAT examined by HSAT
Patients, n (%) 307 (100%) 213 (69%) 94 (31%) 37 (39%) 56 (B0%)
Men, n (%) 177 (58%) 114 (54%) 63 (67%) 24 (65%) 38 (68%)
Age (years) 4.0 £0.5 63.7+06 648 £1.0 651 +16 64.3+1.3
BMI (kg/m?) 31.2+0.3 304 +03 33.0+ 086" 324+08 334+09
Hypertension, n (%) 255 (83%) 172 (81%) 83 (88%) 32 (86%) 46 (82%)
Dyslipidemia, n (%) 262 (85%) 182 (85%) 80 (85%) 32 (86%) 41 (73%)
CV disease, n (%) 46 (15%) 28 (13%) 18 (19%) 6 (16%) 10 (18%)
ESS, n 32+0.2 58+03 6.6 04 51+05 7.6 £0.6"™
REl_screening study, n 125 +£0.8 53+03 28.7 £1.6 229+1.5 32.6 £ 24"
REI_diagnostic study, n TTE24
T90, % 236+34

BMI, body mass index; CV dissass, cardiovascular dissase defined as myocardial infarction, percutansous coronary intervention or stroke, REI, respiratory event index; T80, percentage
of total slesp time with oxygen saturation < 90%; HSAT, home slesp apnea testing; ESS, Epworth Skespiness Scale.
Data rspresent mean + SEM or proportions (%), "p < 0.5 for differences between RE < 15 group and REl = 15.group (T-test, Chi-squared test), *'p < 0.05 for differences between

declined HSAT group and examined by HSAT group (T-test, Chi-squared test).

56 Type 2 diabetes patients 228 consecutive sleepclinic
undergoing diagnostic home patients undergoing diagnostic
sleep apnea testing home sleep apnea testing
1 patient recommended operation of nasal 136 patients diagnosed with no or mild
- septum, afterwards mild OSA only 0 O5A only
#1 3 patients diagnosed with mild O3A only
' 1 patient developed Alzheimer disease '
51 patients recommended CPAP 92 patients were recommended
treatment CPAP treatment
I 7 patients declined CPAP treatment 3 4 patients declined CPAP treatment
A 4 v
44 patients initiated CPAP 88 patients initiated CPAP
titration titration
o | 6 patientsdeclined CPAP treatment during -y 14 patients declined CPAP treatment
Ll the titration i duringthe titration
A 4 h 4
38 patients initiated CPAP 74 patients initiated CPAP
treatment treatment
6 patients stopped CPAP treatment during 17 patients stopped CPAP treatment
> the firstyear 3 duringthe firstyear
—— 17 patients use CPAP irregularly 3 28 patients use CPAP irregularly
Y Y
15 patients use CPAP regularly 29 patients use CPAP regularly
{2 & hours per > 70% of nights) (2 4 hours per > 70% of nights)
FIGURE 2 | Flow diagram of Type 2 diabstes and sleep clinic patients undergoing diagnostic home sleep apnea testing.

treatment (25). Similarly, a study in heart failure patients showed
that ~ 12% of patients in high risk of moderate-to-severe OSA
participated in a full diagnostic process, accepted the CPAP
treatment and subsequently exhibited good adherence to CPAP
(24). The present study identified two key dropout points in
the screening diagnostic process. First, when the patient is
recommended to enter the screening program (dropout rate

34%). Second, after obtaining the screening results, when the
patient is advised to continue with the diagnostic sleep study
(dropout rate 39%). However, once diagnosed with moderate-
to-severe OSA, CPAP acceptance and adherence rates in patients
with Type 2 diabetes were not different compared to asleep clinic
population. Sleep clinic patients who accepted and better adhered
adequately to CPAP exhibited more severe OSA then those who
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Priloha III. mformace pro pacienty, ktefi prod¢lali srde¢ni zastavu s resuscitaci

pro pacienty, ktefi prodélali

srdecni zﬁsta VU
S resuscitaci
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Co je srdecCni
zastava?

Pfi srdeénizastavé dochazi k okamzite-
mu pferudeni funkce srdce jako pumpy.
Krevni obéh se zastavia k organlim téla
se nedostava kysiik potrebny k jejich
spravné éinnosti. BEhem 15-20 sekund
nastavd kolaps a bezv&domi s nehmat-
nympulsem anaslednézastavoudechu.

PrestoZe k obnové spontanni cirkulace dochdzi u 60 % obéti srde¢ni zastavy se zahajenou re-
suscitaci, propusténi z nemocniéni péte se doZije jen 30 % z nich. BohuZel mnoho z téchto
pacient(i trpf v dal3im obdobi n&jakou formou neurologického poskozeni.

Co znamena posthypoxické postizeni
mozku a jak se projevuje?

Cinnostmozku je zavisla nanepfetriite dodavce kysliku. Mozek a nervova tkafi spotfebovava az
20 % veskerého vdechnutého kysliku. Pfi srdecni zastavé proto dochdzi v mozkové tkani velmi
tasné k poskozeni z nedostatku kysliku, které rozhoduje o preZiti pacienta se srdetnfzdstavou
ajejich nasledcich. Prognéza mozkove hypoxie a jeji projevy zavisinatom, jak dlouho byl mozek
vystaven nedostatku kysliku a které jeho &sti byly poskozeny.
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Uvod

Pokud jste prodélal/a srdecni zastavu s (spéSnou resuscitaci a dafi se Vam zotavovat se po fyzické
strdnce, pfesto se miiZete Vy sdm/sama i Vasi blizci setkat s nepfijemnymi zm&nami v proZivani, ko-
munikaci & chovani. Takové problémy mohou byt disledkem psychické adaptace na prodélany kriticky
Zivotni nebo jsou p i mozku b&hem srde&ni zastavy. U mnoha takto posti-
#enych pacient(l je moZné b&hem obdobi rehabilitace dosdhnout jejich zlepsen,

Cilem tohoto materidlu je usnadnit Vam a Vasim nejbliZ&im rozpoznani priznak( posthypoxického
postiZeni mozku a vyrovnat se s nimi. Dale Vam chceme dat informace o tom, jakou pomoc miiZete
vyhledat, ajak podpofit a urychlit nvrat do b&Zného Zivota.

v e e o

PriCiny srdeCni zastavy
Pritinou srde&nizadstavy je nejéast&ji maligni(zhoubnd) komorova arytmie (fibrilace komor) nebo méné
tastozdstavasrdce (asystolie). Pfi asystolii zcela vymizi elektrickd i mechanicka ginnost srdenich ko-

mor a srdce netepe. Fibrilace komor znamend pouze chaotické a mechanicky netcinné chvéni srdce
s frekvenci. Je moZné ji ukoncit defibrilatnim vybojem, ktery op&t nastoli normaini srdeéni rytmus.

Co je resuscitace?

Spravné vedend kardiopulmanalni resuscitace mize nemocného se srdeni zastavou v mnoha pfipa-
dech zachranit. Pokud se pacientovi s nahlou srdetni zastavou dostane Gginné prvni pomoci do jedné
minuty od zacatku potiZi, ma vysokou nadéji na preZiti. S kaZdou minutou trvani zdstavy kiesa Sance
na pfeZiti. Uplyne-li od nehody do poskytnuti prvni pomaci a obnovenikrevniho ob&hu10-12 minut,
sniZuje se jiZ pacientova sance na pfeZitina s %.

Cilem resuscitace je zdchrana Zivata prostiednictvim obnoveni krevniho ob&hu, spontanniho
dychani a zabran&ni nevratnému po3kozeni mozku. Proto se dnes resuscitace nazyva kardio-pulmo-
cerebralni (srde&ni, plicni a mozkovd). Provadi se standardnim doporuenym zptisobema je rozdélena
na zakladn( laickou a odbarnou profesionainf resuscitaci.

Problémy, se kterymi se miZete
po prodélané srdecCni zastave setkat

Paskozeni mozku po prodélané srdegni zastavé a psychické reakce nanéj se mohou projevovat riiznym
zplisobem. Z psychologického hlediska Ize tyto zmény rozdélit do tfech trovni.

ZMENY POCITU A NALAD

ﬁ Projevuiji se jako ztrdta schopnosti proZivat radost, €astd smutnd aZ depresivni nala-
da, neschopnost zapojit se do komunikace s okolim, vnitfni napé&ti, neklid, vznétlivost aZ
vybusnost.

ZMENY V MYSLENI

b Mezi tyto pfiznaky patfi zhorSena pamét nebo pozornost, zpomaleni tempa premy3leni &
feti, obtize v orientaci v €ase nebo v prostoru, t&Zkosti v feseni kaZdodennich problémd,
neschopnost piijmu a vstfebavani novychinformacl.

ZMENY V CHOVANI

C Zmény v chovani se mohou projevit narudenim vztahil s blizkymi osobami, neschopnosti
komunikace s okolnim sv&tem, vyfazenim z pracovniho procesu, zavislosti nadruhych, ten-
denciunikatk neZzadoucimu chovani nebo zévislostem



[P g
[t

==
e
=
""'
=

MoZnosti, jak se s problémy po srdecni
zastave vyrovnat a kde hledat pomoc

MoZnosti béhem Vaseha pobytu v IKEM:
Béhem Vaseho pobytu Vam budeme napomocni poskytnutim potfebnyich informaci, rehabili-
tatni pél a moZnostikonzultace psychologa a neurologa.

MoZnosti po propusténiz IKEM

Pokud po propusténi z nemocnice zjistite, Ze Vas celkovy fyzicky a psychicky stav neodpovida

Vi zkusenostem aotek

chickém a fyzickém stavu rady, je vhodné vyhledat odbarnou pomor

nim nebo pokud siVa3e okolf nevis uritymi vécmi ve vasem psy-

daldim textu jsme pro

Vis pripravili seznam odbornych organizaci, jejichZ pomoci a asistence miiZete vyuZt. Do bu-
doucna bychom radi podpofili vznik svépomocné skupiny pacientti alidis podobnym postiZenim
aumoZnili jim organizovat spoletna setkani a sdilet cenné zkusenosti.

7.Psychosomaticka klinil

dudlini psychoterapie, fyzioterapie, psychiatrie,

nplexnf péce o zdravi
00 Praha B
1620200
upsychosomatika.cz
poradna@psychosomatika.cz
B www.psychosomatika.cz

BRNO:

1. Prah: kognitivni trénink (skupinoveé i individu-

dlni setkavani pacientd s poskozenim mozku)
B Tufanska 12, 620 00 Brno

9, +420539 051122
Binfo@prah-brno.cz
B www.prah-bmo.z

upinova i indivi-

8. Psychoterapeuticka a psychosomaticka
psychosomaticka one-
ychoterapie in-
pro opatrovniky
pacientt

B3 Vejvanovského 1610, 149 00 Praha 4 - Jizni

Mesto
+420 272 940 880
B klinikaeset@voiny.cz, info@klinikaeset.cz
B vwww.klinikae Z

2. Klinika LOGO: soukromd klinika pomahajici li-
dem s poruchou kamunikace na drovnilogopedie,
kognitivniho tréninku, ale i relaxace
B vwwiw.moje-klinika.cz
Bvs 20,63900 Brno
+420 543 420666, +420 543 232

+420777 675233

B www.moje-klinika.cz/nap
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Pokud proZivate nekteré z téchto problém(, mlZete vyhledat pomoc odbornikl a organizaci, spe-
cializovanych na tyto problémy. Psycholog Vam miZe pomoci zjistit a pojmenovat V&% konkrétni
problém a poradit Vam, jak a s kym ho miZete fegit. Psychiatricka pomoc je na misté v pfipadé za-
vaZnych obtiZi, kdy miiZe byt nutna a prospésna i farmakologickd lécba. Psychoterapeuticka péte
obvykle spaciva vintenzivnim diagnostickém a |é€ebném vztahu s vyskolenymi psychalogy nebo psy-
chiatry. Nékteré obtiZe souvisejici s rehabilitaci télesnou, mentainii psychickou jso pfedmétem zajmu
a aktivity rlznych organizaci, které sdruZuji osoby s podobnymi problémy, snaZi se jim poskytnout
podminky pro zlep3eni stav, znovuziskani ztracenych schopnosti nebo dovednosti a navratu do b&z-
ného Zivota. Mezi tyto org e patfii paci leé skupiny, sdruZujici lidi s podobnymi zdravotnimi
obtiZemi, jejichZ cilem je sdileni zkuSenosti a zlepSovani podminek pro dsp&snou diagnostiku, létbu
a dlouhodobou mimenemocnignia rehabilitatni péti podobné postiZenych pacient.

Nezapomefite také na své blizké, nebot i oni proZivaji Vage cnemacnéni s Vami a v urtitych fazich
mohou Eelit vysokému a bez pomoci t&7ko zviddnutelnému stupni zatéZe, Zatlefite je do procesu Vasi
1é2by, rehabilitace a do ndvratu zp&t do normdiniho Zivotal MiZete vyuZit i sluZeb organizaci, které
pracuji nejen s pacienty, aleijejich s rodinnymi pfisludniky! Pravé ty mohou dopfat prostor také Vasim

nejblizsim a usnadnit tak Vasilécbu.

1. Cerebrum: tréninky kognitivnich funkci, fyzio-

PRAHA:

4. oddéleni kognitivnich poruch, Narodni tistav

terapii, ergoterapie, rekondicni pobyty, hip p
poradenstvi

[EIKiizikova 56/75A,186 00 Praha 8

+420226 807048

[Jinfo@cerebrum2007.cz2

9 www.cerebrum2007.cz

2. AV Instituts.r. 0.: zaméstndvaniosobse zdravot-
nimi komplikacemi

[EIPodébradska 924/468B, 190 00 Praha 9
+420230233603, +420734 7393 008;
Binfosante-institutcz

B www.av-institut.cz

3. Klinika rehabilitaéniho Iékafstvi: rehabilitatni
sluzby (ambulantnii lGZkové) pro pacienty s poskoze-
nim mozku - fatické, pohy p
EJAlbertov 7, 12800 Praha2

+420224 968 491

Bmanic

¥ rehabilitace.If 1.cuni.cz

HAVLICKOV BROD:

1. Mnémeé: kognitivni trénink
[£1jana Vejsadova, Jihlavska 3206, Havli€k{v Brod
+420737171318
[Jjana.vejsadova@gmail.com

info@mneme.cz
¥ www.mneme.cz

ROUDNICE NAD LABEM:

1. Psychoterapie roudnice nad Labem: kognitivni
trénink

[EJLidickd 1637, 41301 Roudnice n.L.
[¥+420777783159, +420603 210 935
[infoepsychoterapie-roudnice.cz

¥ www.psychoterapie-roudnice.cz

dravi izace [62by pacienti s kog-
nitivnimi poruchami
[ Topolova 748, 250 67 Klecany
[9+420283 088160
[Jales.bartos@nudz.cz
E¥ www.nudz.cz

5. Petujici: organizace pomdahajici laickym petova-
teltim o chronicky nemocné

¥ www.pecuijici.cz

[E18robdrova 50, Praha 10

[9+420267163154

[ tamara tosnerova@ecn.cz

6. Manudl ucelené pége na tizemi Prahy pro lidi
s pofkozenim mozku: na webu je pfehledny roz-
cestnik pro nabidku riznych druht sluzeb (neurolog,
rehabilitace, psycholog, psychiatr...)
[M+420774372796

info@navraty.info

E¥www.navraty.info

JIHLAVA:

1.Psychoambulance: KBT psychoterapie s nacvi-
kem, relaxace

Heleninska ulice 97, 586 01 Jihlava

[ +420721358 365

[ kbtjinlava@seznam.cz

E¥ www.psychoambulance.wz.cz

CELACR:

1. Svaz postiZenych civilizagnimi chorobami
v Ceské republice, z. 5.: 330 okresnich organizaci
pomahajicich lidems civilizanimi chorobami, rehabi-
lita¢nia rekondi€niprogramy pro op&tovné zatlenéni
do spolenosti

B www.civilky.cz




Dostupna literatura
pro laickou verejnost:

Kluckd, J.. Volfovd, P.(200S), Kognitivni trénink v praxi. Grada Publishing a.s. Praha.

rovei obtiznosti). Gerontologické centrum Praha, Pfizer, spol. s.ro.
Brockert, 5. (1993). Ovladani stresu. Melantrich, Praha.

PC programy na trénink
kognitivnich funkcf:

* NEUROP, HappyNeuron, CogRehab, CogMed (pfitomné v rehabilitacnich stfediscich)
= moZnost PC program{l pro ndcvik kognitivnich funkci (tzv. brainjogging) ni dch:
www.brainjogging.cz

Informace o péti v riiznych méstech by mél poskytnout kaZdy Rehabilitacni Gstav
nebo centra pro neurorehabilitaci
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