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OZET

Amac: Inme diinya capindaki oliimlerin en sik ikinci nedenidir. iskemik inme
tedavisine erken baslamanin mortalite ve morbidite iizerinde olumlu etkileri vardir. Bu
calisma farkli acil sistemlerinde akut iskemik inme tedavisinde tedavi siiresini kisaltan

ve uzatan nedenlerin incelenmesi amaciyla yapildi.

Gere¢ ve Yontem: Calismaya katilan Belgika’dan Antwerp Universite Hastanesi
(UZA), Saint-Luc Universite Hastanesi (UCL), Tiirkiye’den Akdeniz Universitesi
Hastanesi (AU) ve Karadeniz Teknik Universitesi Farabi Hastanesi (KTU) acil
servislerine 01.01.2016-31.12.2017 tarihleri iskemik inme ile basvuran hastalar
retrospektif olarak incelendi. Dort hastanenin kullanimda olan inme protokolleri

olusturuldu ve 6zellikleri incelendi.

Bulgular: Acil servise ambulansla bagvuranlar arasinda Belg¢ika’daki hastalarin Kapi-
BT siiresi Tiirkiye’dekilerden uzundu ancak BT-IVT siiresi, Kapi-IVT siiresi,
Semptom-IVT siiresi Tiirkiye’deki hastalardan kisaydi (p<0,001 p<0,001 p<0,001
p=0,019 sirastyla). Tomografisi acil serviste olan merkezde Kapi-BT siiresi
tomografisi acil servis disinda olanlara gore kisaydi (p<0,001). Belgika’daki
hastalarda hastaneye MUG/SMUR yoluyla gelen hastalarin Semptom-Kap1 zamani,
Kap1-BT zamani, Kap1-IVT zamani ve Semptom-IVT zamani ayaktan ve ambulansla
gelen hastalara gore kisaydi (p=0,008 p<0,001 p=0,002 p=0,016 sirasiyla). En kisa
BT-IVT siiresi olanlar tomografi iinitesinde trombolitik tedavi uygulanan hastalard:

(15 dk. IQR=14).

Sonug: Elde ettigimiz sonuglara gore, inme kodunun kullanimi, MUG/SMUR sistemi
kullanimi, tomografiyi acil serviste konumlandirmak, trombolitik tedaviye tomografi
iinitesinde baslamak ve ilk basvurulan hastanede trombolitik tedavi uygulamak

iskemik inme hastasina trombolitik tedavinin daha erken baslanmasini saglamaktadir.

Anahtar Kelimeler: iskemik Inme, Kap1 Igne Zamani, Inme Protokolii, Belgika,

Tiirkiye



SUMMARY

Objective: Stroke is the second leading cause of death worldwide. Early initiation of
treatment for ischemic stroke has beneficial effects on mortality and morbidity. This
study was conducted to investigate the reasons that shorten or prolong the duration of

treatment for acute ischemic stroke in different emergency systems.

Materials and Methods: A retrospective review of medical records of patients with
acute ischemic stroke who were referred to the Emergency Department of Antwerp
University Hospital (UZA) and Cliniques Universitaires Saint-Luc (UCL) in Belgium
and also Akdeniz University Hospital (AU) and Karadeniz Technical University
Hospital (KTU) in Turkey between 01.01.2016-31.12.2017. The stroke protocols in

use at four hospitals were created and their characteristics were examined.

Results: Among the patients admitted to the ED by ambulance, the Door-to-CT time
of patients in Belgium was longer than those in Turkey, but the duration of CT-to-IVT,
Door-to-IVT, and Onset-to-IVT were shorter than the patients in Turkey (p<0.001,
p<0.001, p<0.001, p=0.019 respectively). There was no difference between countries
in terms of CT-to-EVT, Door-to-EVT and Onset-to-EVT times. Door-to-CT time was
shorter in the center with CT in the ED than those outside the ED. Onset-to-Door time,
Door-to-CT time, Door-to-IVT time, and Onset-to-IVT time were shorter in patients
in Belgium who came to the hospital via MUG/SMUR than self-presenting patients
and ambulance patients (p=0.008, p<0.001, p=0.002, p=0.016 respectively). The
patients with the shortest CT-to-IVT time were those who received thrombolytic

therapy in the CT unit (15 min. IQR=14).

Conclusion: According to the results, the factors that enable the thrombolytic treatment
to be started earlier in ischemic stroke patients are the use of the MUG/SMUR system,
use of the stroke code, positioning the CT unit in the ED, starting the thrombolytic

treatment in the CT unit and applying thrombolytic treatment in the first hospital.

Keywords: Ischemic Stroke, Gate Needle Time, Stroke Protocol, Belgium, Turkey
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1. GIRIS

Iskemik inme tedavisinde Avrupa ve Amerika rehberleri belli standartlar
belirlemis ve Onermis olsa da iilkelere ve hastanelere gére inme hastasinin acil
servisteki yonetimi farkliliklar gostermektedir. Calismada Belgika’dan ve Tiirkiye’den
ikiser liniversite hastanesinin acil servislerine bagvuran iskemik inme hastalarinin tani
ve tedavi siireglerini inceleyerek kapi igne zamanini kisaltan ve uzatan faktorlerin

incelenmesi hedeflenmistir.

Belcika’da Acil Tip 1994 yilinda bir iist uzmanlik dali olarak tanindi, 2005
yilindaysa bir anabilim dali olarak tanindi (1). Tiirkiye’de 1993 yilinda Acil Tip bir
anabilim dal1 olarak kabul edildi (2). Giiniimiizde, her iki iilkenin acil sistemlerinde

hem hastane Oncesi sistemler hem de hastane i¢i sistemlerde farkliliklar mevcuttur.

Diinya Saglik Orgiitii verilerine gore inme, diinyada en yaygin ikinci dliim
nedenidir (3). Hastaligin oOzellikleri nedeniyle, tedavinin ilk saatlerinin hastanin
mortalite ve morbidite tizerine énemli etkileri vardir. Saver ve arkadaslar1 bunu: ©’
Reperfiizyonun saglanamadigi her 10 dakikada 20 milyon néron 6lmektedir’” seklinde
aciklamaktadir (4). Acil saglik hizmetleri yapilanmasi bu siireyi kisaltmadaki anahtar
role sahiptir. 1996 yilinda alteplazin akut iskemik inme hastalarinda kullanim onay1

almasidan sonra bu hastalarin yonetiminde stratejiler degisti ve klinisyenler daha

fazla néronun nasil kurtarilabilecegine odaklandi (5).

Endovaskiiler tedavide de zaman anahtar rol oynamaktadir. Bir¢ok caligmada
endovaskiiler tedavinin semptomlarin baslamasindan sonraki 6-12 saat icinde

sagladigi faydalar gosterilmistir (6).

Akut iskemik inme hastalarinin ydnetiminde diinya ¢apinda bir
homojenizasyondan bahsetmek giigtiir. Amerikan Kalp Dernegi ve Amerikan inme
Dernegi (AHA/ASA) tarafinca 2019 yilinda yaymlanan < Akut Inmeli Hastalarin

Yénetimi I¢in Rehber’” bunun igin giiglii dnerilerde bulunmaktadir (7).



Akut iskemik inme yonetimi algoritmalarinda ve inme takimi iiyelerinde, inme
merkezlerine gore bazi farkliliklar mevcuttur. Edwars C. ve arkadasglart bunu: <> Su
anda, cogu akut inme ekibi, sahsen veya tele tipla konsiiltasyon saglayan resmi
ndroloji egitimi almis hekimlere odaklaniyor’ seklinde aciklamaktadir (8). Bunun
yaninda diinyanin farkl yerlerinde farkli 6rnekler iizerinde calisilmaktadir. Heikkila
ve arkadaglar1 Finlandiya’da “’Hizli Protokol’” (Fast Protocol) adini verdikleri
uygulamada akut iskemik inme hastalarinin yonetiminde Acil Tip uzmanlarina gorev
verdiler (5). Sonuglar, ’Hizl1 Protokol’’{in trombolitik kullanim oranini artirdigini ve

kap1 igne zamanini kisalttigini gosterdi (5).

Hassankhani ve arkadaslar1 Iran’da uyguladiklari, acil serviste Acil Tip asistan
tarafindan ilk degerlendirilmesi yapilan ve noroloji yogun bakim servisinde norolog
tarafindan trombolitik tedavi verilen yontemin sonuclarini paylastilar (9). Kap1 igne
zamanlarini 6nerilen 60 dakikanin biraz iizerinde 69 dk. olarak tespit ettiler. Calismada
alt1 ¢izilen bir husus da hastalarin cogunun (%72) 6nerilen 4,5 saatlik zaman diliminde
acil servise gelmedikleri ve bu yiizden trombolitik tedavinin uygulanamadigiydi. Buna

sebep olarak hastalarin inme konusunda yeterince bilgi sahibi olmamalar1 gosterildi

).

Belgika’da bu hastalarin yonetimi inme takimlari tarafinca yapilmaktadir ve ilk
trombolitik dozunun tomografi masasinda verilmesi hedeflenmektedir. AHA/ASA
kilavuzu tedavi onay siireciyle ilgili net dnerilerde bulunmamaktadir. Tiirkiye’de akut
iskemik inme hastasmnin ilk degerlendirmesi acil serviste acil tip asistan1 veya uzamani
tarafinca yapilmakta beyin goriintiillenmesi ve laboratuvar testleri planlanmakta ve
inme takimi hastadan haberdar edilmektedir. Ilk doz acil serviste verilmektedir.
Risklerinde dolay1 bazi hastalar tedaviyi reddetmekte bazi bazen de tedavi onay siireci
uzun stire almaktadir. Bunun kap1 igne zamanini uzattig1 6ngoriilmektedir. AHA/ASA

kilavuzu tedavi onay siireciyle ilgili net 6nerilerde bulunmamaktadir.



2. GENEL BILGILER

2.1. Demografi

2.1.1. Belcika’nin Demografik Yapisi

Belgika niifusu 2019 yilinda 11 milyon 431bin olarak belirlenmistir (10).
Niifusun %18,5’1 65 yasin iizerindedir. Kisi basma diisen yillik milli gelir 2018 yili
verilerinde 45.910 Amerikan dolaridir (11). 2000 yilinda 77,9 olan dogumda beklenen
yasam siiresi 2017 yilinda 81,6’ya ulasmistir. 2017 yilinda Belgika’da kisi basi saglik
gideri 3554€ olarak hesaplanmustir (12). Belgika yiiz 6l¢iimii toplam 30.528 km?’dir.
Niifusun %98’1 sehirde %2’si kirsalda yasamaktadir (2018) (13).

Iskemik inme igin risk faktorlerine bakildiginda, Belgika niifusunda sigara
icme %15, alkol alim1 %27 ve obezite %16 oraninda goriilmektedir. Toplam saglik
harcamalar1 son yillarda artmaya devam etmektedir (12). Belgika’da en sik 3 lim

nedeni iskemik kalp hastaliklari, inme ve akciger kanseridir (12).

2.1.2. Tiirkiye’nin Demografik Yapisi

Tiirkiye niifusu 2019 yilinda 83 milyon 157 bin olarak belirlenmistir. 2019 y1li
TUIK verilerine gore niifusun %9,1°i 65 yas ve iizerindedir (14). Bu oran 2000 y1linda
%S5,7 olarak belirlenmistir (15). Kisi bas1t milli gelir 2018 verilerine gore 10.402
Amerikan dolaridir (11). Tiirkiye’de 2002 yilinda 72,5 olan dogumda beklenen yasam
stiresi 2018 yilinda 78,3 olmustur (15). 2018 yilinda Tiirkiye’de kisi bas1 saglik gideri
1990 TL (440 Amerikan dolar1) olarak hesaplanmistir (16).

Tiirkiye nin yiiz 6l¢iimii toplam 785.347 km?’dir (17). 2018 Niifusuna goére
niifus yogunlugu km?’de 103 kisidir (17). Niifusun %87,9’u sehirde %12,1°1 kirsalda
yasamaktadir (15). Tiirkiye’de TUIK 2016 verilerine gore 15 yas iizerine sigara igme
oran1 %26,5°dir (15). Alkol kullanma oranlariysa TUIK 2016 verilerine gore
%12,2°dir (15). Tiirkiye’de obezite oran1 TUIK 2016 verilerine gore %19,6’dir (15).



2.1.3. Anvers’in Demografik Yapisi

Belgika’nin kuzeyinde yer alan Anvers sehri kendi ismini tasiyan Anvers
Eyaletinin bagkentidir. Avrupa’nin en biiyiik ikinci limanina ev sahipligi yapmaktadir.
Anvers niifusu 2019 STATBEL verilerine gére 1 milyon 51 bin kisidir (18). Bu
niifusun 197 bini yani %19°u 65 yas ve iizerindedir (18). Sehrin yiiz 6l¢timii 204.51
km?’dir. 2019 STATBEL verilerine gore niifus yogunlugu 5151 kisi/km?‘dir (18).
Antwerp’in de i¢inde bulundugu Flaman bolgesinde 2017 yilinda beklenen yasam
stiresi 82,23 yildir (19).

2.1.4. Briiksel’in Demografik Yapisi

Belgika’nin cografi olarak orta kesiminde yer alan Briiksel hem Belgika
Kralligi’'nin hem de Avrupa Birligi’nin baskentidir. Uluslararas1 pek cok sirket ve
devlet kurumunun varhigindan otiirii Briiksel ¢ok kiiltiirlii, ¢cok milletli bir sehir
yapisindadir. Briiksel niifusu 2019 STATBEL verilerine gore 1 milyon 208 bin kisidir
(18). Briiksel niifusunun 158 bini 65 yas ve ilizerindedir. Bu da niifusun %13’{ine
tekabiil etmektedir. Yiiz ol¢iimii 161 km? olan Briiksel’de niifus yogunlugu 7500
kisi/km?’dir (20). Briiksel bagkent bolgesinin beklenen yasam siiresi 2017 STATBEL
yil verilerine gore 81,17 yildir (19).

2.1.5. Antalya’nin Demografik Yapisi

Tiirkiye’nin giiney batisinda yer alan turistik bir sehir olan Antalya; Akdeniz
Bolgesi’nin en biiyiik sehridir. 2019 TUIK verilerine gére Antalya’nin niifusu 2
milyon 511 bindir (21). Antalya’nin yiiz dl¢iimii 20177 km?’dir ve 2019 TUIK niifus
verilerine gore niifus yogunlugu 124 kisi/km?’dir (22). 65 yas ver iizeri 196bin kisinin
yasadig1 Antalya’da niifusun %181 65 yas ve iizerindedir (23). 2017 TUIK verilerine
gore Antalya’da dogumda beklenen yasam siiresi 79,3 yildir (24).



2.1.6. Trabzon’un Demografik Yapisi

Tiirkiye’nin kuzeydogusunda Karadeniz Bolgesinde yer alan Trabzon Dogu
Karadeniz Bolgesi'nin en biiyiik sehridir. 2019 TUIK verilerine goére Trabzon’un
niifusu 808 bindir (21). Trabzon un yiiz 8l¢iimii 4662 km?’dir ve 2019 TUIK verilerine
gore niifus yogunlugu 174kisi/km?’dir (21) (22). 65 yas ver lizeri 96bin kisinin
yasadig1 Trabzon’da niifusun %12’si 65 yas ve iizerindedir. 2017 TUIK verilerine gore
Trabzon’da dogumda beklenen yasam siiresi 80 yildir (25).

2.2, Acil Tip

2.2.1. Uluslararasi Acil Tip Federasyonu Acil Tip Tanimi

“Acil Tip, tiim yas gruplarindaki hastalar1 etkileyen ayristirilmamis tiim
fiziksel ve ruhsal bozukluklarin olusturdugu hastalik ya da yaralanmalarin akut ve
ivedi sekillerinin 6nlenmesi, tanisi, tedavisi ve yonetimi i¢in gereken bilgi ve beceriler
biitiiniinii kapsayan tip pratigidir. Bunun yaninda hastane oncesi ve hastane i¢i acil tip

sistemlerinin anlasilmasi ve gelistirilmesi i¢in gerekli becerileri de igerir (26,27). *’

2.2.2. Avrupa Acil Tip Cemiyeti Acil Tip Tanim

> Acil Tip, hastalik ve yaralanmalar1 ivedi ve acil durumlarda 6nlemek, tani
koymak ve yonetmek igin gerekli bilgi ve becerilerin kullanilarak olusturtuldugu bir
temel uzmanlik dalidir. Bu acil tibbi bakima ihtiya¢ duyan hastalar i¢in uygun tibbi
miidahalenin organize edilmesini icermektedir. Bu diizenlemede siire ve zamanlama

doktor ve hasta agisindan kritik olabilir (28). *’
2.2.3. Tiirkiye Cumhuriyeti Saghk Bakanhgi Acil Tip Tanimi
*’Acil Tip, asil gorevi beklenmedik bir hastalik veya bir yaralanma durumunda,

hastay1 degerlendirmek, miidahalesini yapmak, tedavisini baslatmak ve daha ileri

sakatlik ve yaralanmadan korumak olan bir uzmanlik dalidir (29).”’



2.3. Acil Tip Modelleri

2.3.1. Angalo-Amerikan Modeli

Bu modelde ana yaklasim hastay1 hastaneye en kisa zamanda ulagtirmaktir(30).
Hastanin hastaneye gelene kadar bakimindan genel olarak paramedikler sorumludur.
Hastalar en uygun ve en yakin acil servise taginirken gerekli tibbi tedaviler

paramediklerin yonetiminde hastane yolunda uygulanmaktadir.

2.3.2. Franko-German Modeli

Franko-German model olarak 1997 yilinda tanimlandig1 yillarda bu modelde
ana yaklasim hastaneyi hastaya gotiirmekti (30). Bu yaklasimin temelini 1935°de
Alman profesér Martin Kirschner atmistir (31),(32). Bu sistemde ambulanslarda
doktorun rolii daha fazladir hatta doktorlar1 olay yerine transfer eden ozel araglar
mevcuttur. Giiniimiiz Avrupa’sinda 1997°de tanimlanan modelden ziyade bir Avrupa

Modelinden bahsetmek daha dogru olur.

2.3.3. Avrupa Modeli

Avrupa modeline bakti§imizda i¢inde hem Franko-German modelinden hem
Angalo-Amerikan modelinden 6geler tasimaktadir. Giincel yaklagimda Avrupa modeli
artik gerekli hallerde hastay1 acile en kisa zamanda tasimakta, gerekli hallerdeyse
hastaya olay yerinde tibbi bakim uygulamaktadir. Yani “’kap ve gotiir’” ve “’dur ve
oyna’’ arasinda vakaya gore secim yapmaktadir. Angalo-Amerikan modelde olmayan
bir hastane oncesi aract Avrupa’da pek c¢ok iilkede mevcuttur. Bu ara¢ ‘’doktor
arabast’’ olarak isimlendirebilecegimiz binek tip bir aractir. Bu arag secili vakalarda
doktoru ve acil hemsiresini olay yerine tasimaktadir. Ayrintili bilgi “’Belcika’da acil

tip’’ basliginda islenecektir.

2.3.4. Tirk Modeli

Tiirkiye’de acil tip temel olarak Angalo-Amerikan modelinden koken

almaktadir. Ancak iilkenin saglik altyapisi son yillarda hizla gelismis ve iilke



ihtiyacina gore bir acil tip modeli sekillenmistir. Tiirkiye’de hastane oncesi acil
hizmetlerinde paramedikler gorev almaktadir. Avrupa modelinde oldugu gibi secili
vakalarda doktorlu bir ambulans olay yerine gitmektedir. Konuyla ilgili ayrintil bilgi

“Tirkiye’de acil tip’’ basliginda incelenecektir.

2.4. iskemik inme

2.4.1. Tanim

Serebral inme iskemik ve hemorajik olmak {izere iki ana baslikta
siniflandirilmaktadir. Iskemik inme beyin perfiizyonunun iskemiye bagh bozulmasi
sonucu ortaya ¢ikan klinik tabloya verilen isimdir. Semptomlar gegici, kisa siireli veya
kalic1 olabilmektedir. Diinya Saglik Orgiitii (DSO), inmeyi “’Vaskiiler orijin disinda
belirgin bir nedeni olmayan, 24 saat veya daha uzun siiren veya Oliime yol acan
semptomlar ile serebral fonksiyonun fokal (veya global) bozuklugunun hizla gelisen
klinik belirtiler’” olarak tanimlamistir (33). iskemik inme Amerikan Kalp Cemiyeti ve
Amerikan Inme Cemiyeti tarafindan yaymlanan 2013 tarihli giincellemede ¢’ Fokal
serebral, spinal veya retinal enfarktlistin neden oldugu noérolojik disfonksiyon

epizodu’’ olarak tanimlanmistir (34).

2.4.2. Epidemiyoloji

inme diinya genelinde ikinci en sik 6liim nedenidir ve sakatligin 6nde gelen
nedenlerinden birisidir (35). Son yillarda gelismis iilkelerin inmeye bagli oliim
oranlar1 ve inme insidanslar1i azalmaktayken gelismekte olan {ilkelerde anlamli
sayilabilecek degisiklikler gosterilmemistir (36). Niifusun yaslanmasi ve dogumda
beklenen yasam siirelerinin uzamasi inmenin ve inme tedavisinin ilerde de 6dnemli

saglik konular1 olacagini gostermektedir.

Diinya’da tiim inme vakalarinin %87’s1 iskemik inmelerken %13’ii hemorajik
inmelerdir (37). Inme patofizyolojisi geregi yasla birlikte prevelansi artan bir
hastaliktir. 65 yas ve tizeri kisilerde inme 300/100.000 olan inme prevelansi 65 yas alt1
bireylere baktigimizda 116/100000°dir (38,39). Yasa spesifik inme insidanst ve
standardize yasta inme insidansi erkeklerde kadinlardan daha yiiksektir (36). Ancak



yasam boyu inme riskine baktigimizda kadinlar erkeklerden daha yiiksek inme riskine

sahiptirler (40). 25 yas iistii bireylerde yasam boyu inme riski %25 civarindadir (41).

2.4.3. Patofizyoloji

Beyin yliksek miktarlarda enerji tiilketen bir organdir ve bu yiizden glikoz ve
oksijen akisindaki azalmalardan ¢ok kisa siire i¢inde olumsuz etkilenir. inme, beyin
dokusuna herhangi bir nedenle kan akisimin bozulmasi sonucu meydana gelmektedir.
Iskemik beyin hasarma sebep olan baslica nedenler ateroskleroz, tromboz, emboliler

ve vaskiilitler ve sistemik hipoperfiizyondur.

Hipoksiye bagl gelisen aerobik solunumdaki azalma mitokondride Adenozin
Trifosfat (ATP) yapimin1 azaltir. Hiicre i¢inden disariya Na* atan Na-K pompas1 ATP
bagimli caligmaktadir ve ATP yoklugunda fonksiyonunu kaybeder. Bu durumda hiicre
icindeki Na* miktar1 artar ve hiicre su ¢eker. Bu da hiicresel diizeyde 6deme neden
olur. Yine ATP azalmasi protein sentezini ve hiicre duvari onarimini sekteye ugratarak

nihayetinde sinir hiicresinde nekroza sebep olur.

2.4.4. Anatomi ve Fizyoloji

Beyni besleyen damarlar1 6n dolasim ve arka dolasim olarak ikiye ayiririz.
Beynin kan akimimin %80°1 6n dolagimdan, %20’si arka dolagimdan saglanmaktadir.
Beyinde kollateral arter sistemi mevcuttur. Kollateraller ne kadar gelismigse inme

semptomlar1 o kadar hafif olabilir.

On dolasim1 olusturan damarlar: Internal karotid arter, anterior serebral arter,

orta serebral arter, oftalmik arterdir.

Arka dolasimi olusturan damarlar: Vertebral arter, basiller arter, posterior
serebral arter, posterior serebellar arter, anterior inferior serebellar arter, pontin

arterlerdir.



Arteria Cerebri Anterior
Arteria Comminicanis Anterior

rteria Cerebri Media

Arteria Carotis Interna

fE——vArteria Comminicanis Posterior

Arteria Cerebri Posterior

Arteria Inferior Anterior Cerebelli Arteria Superior Cebelli,

Arteria Inferior Posterior Cerebelli

Arteria Vertebralis

[——1 Anterior Circulation Posterior circulation
WILLIS POLYGON M. Fathh Beger

Sekil 1: On ve arka dolasimi olusturan damarlar.

NORON

Sekil 2: Zaman = Noron



Dolasim tipi

Semptom

Anterior

Karotid arter

Kontrolateral motor ve duyu kaybi1
Amaurosis fungax
Tek tarafli gorme kaybi (retinal arter embolisi)

Anterior Serebral

Arter

Kisilik degisikligi

Konfiizyon

Inkontinans

Kontrolateral motor veya duyu kaybi (alt ekstremite
iist ekstremiteye gore daha fazla etkilenir)

Orta Serebral Arter

Kontrolateral motor veya duyu kayba (iist ekstremite
alt ekstremiteye gore daha fazla etkilenir)

Alt yiiz yariminda kontrolateral motor kayip
Kontrolateral gorme alani kayb1

Konusma bozukluklar1 (dominant hemisferde)
Mekan algisinda kayip (¢ekinik hemisferde)

Posterior

Posterior Serebral

Arter

Kontrolateral motor veya his kaybi1
Ipsilateral gérme alani kaybi
Kortikal veya bilateral korliik
Dizarti

Distaji

Diplopi

Kuadriparezi

Vertebrobasiler

Sistem

Serebellum ve beyin sap1 fonksiyon kaybi1
3-12. kranial sinirlerde fonksiyon kaybi1
Ataksi

Bilateral gérme kayb1 veya hemianopsi
Konfiizyon

Diplopi

Bilateral ekstremite gii¢siizligl

Bilateral parestezi

Peltek konusma

Vertigo

Tablo 1: Dolasim tipine gore nérolojik semptomlar (42).

Posterior sistem beynin %20’sini kanlandirmasina ragmen beyin sapini da
besledigi icin posterior sistemi ilgilendiren inmeler hayati tehdit edici ani klinik
bozulmalarla bagvurabilirler. Yine posterior sistemde capraz arazlar gelisebilir, motor

kay1p viicudun bir yarimindayken duyu kaybi diger yariminda olabilir. Oysa anterior

sistem inmelerinde duyu kayb1 ve motor kayip her zaman ayni taraflidir
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2.4.5. Risk Faktorleri

Iskemik inme mortalite ve morbiditesi yiiksek bir hastalik olmas1 dolayisiyla
ekonomik olarak da saglik sistemlerine ciddi yiikler bindirmektedir. Iskemik inme
tedavi rehberleri hem Amerika’da hem Avrupa’da siirekli giincellenmekte ve yiiz
giildiiricii sonuglar alinmaktadir. Siiphesiz en maliyet etkin yontem koruyucu
onlemlerle iskemik inme insidans ve prevelansinin azaltilmasidir. iskemik inmenin
onlenebilen ve dnlenemeyen bazi risk faktorleri vardir. Inmede risk faktdrlerinin
tespiti i¢in yapilan INTERSTROKE 1 ve 2 calismalarindaki sonuglar inme
nedenlerinin neredeyse %90’ min degistirilebilir olan 10 tane risk faktoriiyle iliskili
oldugunu gostermistir (43) (44,45).

188 iilkeyi kapsayan bir meta-analizdeyse 17 risk faktorii tespit edilmistir.
Bunlarin bir kismi1 INTERSTROKE calismasiyla ayn1 olsa da bir kismi yeni risk
faktorleridir (44).

Degistirilemeyen Degistirilebilen Risk Faktorleri
Risk Faktorleri

Yas Hipertansiyon

Diyabetus Mellitus

Atrial Fibrilasyon ve diger kardiyak nedenler
Sigara

Alkol

Diyet

Fiziksel Inaktivite

Bel/Kalga orani

Apolipoprotein B1/A orani

Cinsiyet
Irk

Psikososyal nedenler
Dislipidemi

Obezite

Uykuda solunum problemleri
Karotis stenozu

Madde bagimlilig1

Tablo 2: Iskemik inme risk faktorleri (43).
2.4.6. Hikaye

Iskemik inme hastalarinda tedaviye giden yolda hikdye ¢ok 6nemlidir. Ciinkii

hastaligin baslangi¢c zamanina gore tedavi plan1 degismektedir. Hastanin hikayesine
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gore hastay1 dogru merkeze yonlendirmek standartlara uygun bir tedavi verilebilmesi
icin atilmas1 gereken ilk adimdir. Inme hastalar1 akut donemde genelde kendilerini
ifade etmekte zorlanabildikleri i¢in hasta yakinlarinin gézlem ve ifadeleri hayati
oneme sahiptir. Ayn1 zamanda 6ykii bize hastaligin tipi hakkinda da bilgi verebilir.
Mesela ani baslangicli bir inme klinigi embolik bir iskemik inme diisiindiiriirken yavas
yavas gelisen iyilesme kotiilesmelerin oldugu inme klinigiyle trombotik veya

hipoperfiizyon ile iligkili bir inmeyi diistindiriir (46).

Hipertansiyon, atrial fibrilasyon, aterosikleroz gibi risk faktorleri acisindan
hasta sorgulanmas1 &n taniy1 destekler. Inmeyi taklit eden klinik durumlarin hizl
degerlendirilmesi i¢in de dykii fayda saglar. Ornegin hastanin diyabet tanisinin olmasi

inmeyi taklit edebilecek hipoglisemi akla getirmelidir.

Basglangi¢ zamani hastanin kendi normalinde en son goriildiigii zaman olan
alinmalidir. Inmeyi uyku esnasinda gegiren bir hasta igin en son normal goriildiigii
zamana gore tedavi plan1 yapilir. Oykii almirken kullanilan ilaglar gegirilen hastaliklar
ve cerrahiler de hastanin trombolitik ve trombektomi tedavi planina yardimci olacak
sekilde sorgulanmalidir. Bu trombolitik ve trombektomi tedavi kontraendikasyonu
olmayan hastalarin uygun merkeze yoOnlendirilmesini saglayacagi  gibi,

kontraendikasyonu olan hastalarin uygun merkezlere yonlendirilmesine imkan verir.

Bunun yani sira iskemik inme tedavisinde ‘’zaman=néron’’ oldugu i¢in dykii

alma kismi yeterince etkili ve hizli olmalidir.

2.4.7. Fizik Muayene

Oykii alindiktan sonra tantya giden yolda ikinci basamak fizik muayenedir.
Iskemik inme hastalarmi ilk degerlendirenler genellikle ambulans ekipleridir.
Ambulans ekipleri diinyanin her yerinde farkli disiplinlerden c¢alisanlardan
olusabilmektedir. Daha 6nce bahsettigimiz gibi bazi ambulanslarda doktor, bazilarinda
paramedikler veya hemsireler varken bazilarinda sadece ’itfaiyeciler’” wvardir.
Ambulans ekipleri ve triyaj gorevlileri i¢in yaygin olarak kullanilan dort tane

“’Hastane Oncesi Inme Olgegi’> mevcuttur.
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Bunlar: Cinninati Hastane Oncesi Inme Olgegi, Los Angeles Hastane Oncesi
Inme Gostergesi, Melbourne Hastane Oncesi inme Géstergesi ve Yiiz Kol Konusma

Testidir.

Ambulans gorevlisi bir doktor olsun ya da olmasin, hastay1 inme agisindan
hizli bir sekilde degerlendirmeli ve hastanin tedavisi i¢in en uygun merkeze naklini

saglamalidir.

Normal: Yiiziin her iki tarafi esit hareket ediyor
Yiizde kayma ) )
Anormal: Yiiziin bir tarafi tam hareket edemiyor

Normal: Kollar gozler kapali uzatildiginda diisme olmuyor ya da
Kol kaldirma | esit giicsiizliikte
Anormal: Bir kolda digeriyle kiyaslandigi diisme olmakta

Normal: Hasta normal konusmakta
Konusma Anormal: Hasta konugmakta zorlaniyor veya hig ses

cikartamiyor

Tablo 3: Cinninati Hastane Oncesi Inme Olgegi (47).

Bu ii¢c kriterden herhangi biri anormalse iskemik inme igin sensitivite

(duyarhilik) %66 spesifite (6zgiilliik) %87 (47).

Yas >45

Gegirilmis inme Oykiisii yok

Son 24 saat icinde yeni baglamis norolojik semptomlar

Hasta normalde mobil (olaydan dnce)

Kan sekeri 60-400 mg/dl arasinda

Asagidaki muayenelerin herhangi birinde belirgin asimetri:

Glliimseme / Yiiz burusturma, Kavrama, Kol giicii

Tablo 4: Los Angeles Hastane Oncesi Inme Gostergesi (46).

1-6 aras1 tiim sorulara evet veya bilinmiyor cevabi verilirse akut inme igin

sensitivite (duyarlilik) %91 spesifite (0zgiilliik) %97 (46).
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Yas >45

Inme veya nébet dykiisii yok

Normalde yatalak veya tekerlekli sandalyeye bagl degil
Kan sekeri 50-400 mg/dl arasinda

Yiizde tek tarafli kayma

Tek tarafli kavrama giicliigii

Tek tarafli kolda diisme

Konusma bozuklugu

Tablo 5: Melbourne Ambulans inme Gostergesi

1-4 maddelerinin hepsine “’Evet’’ cevabi verilip 5-8 arasindakilerden herhangi biri mevcutsa; iskemik

inme i¢in duyarlilik %90, 6zgillik %74 (46).

Toplum tarafinca da kullanilabilecek Yiiz-Kol-Konugsma Testi basit olmasi
nedeniyle toplumsal farkindalik kampanyalarinda siklikla kullanilmaktadir. Igeriginin
Ingilizce bas harfleri (Face, Arm, Speech, Time) FAST olarak kisaltilan bu testtin
tanitimiyla insanlara inme hastali§i taninmasi ve hizla ambulansin aranmasi
konusunda farkindalik olusturulmaya calisiimaktadir. Bu testin kullanimiyla ambulans

gorevlilerinin %79 dogrulukta inme tanis1 koydugu tespit edilmistir (48).

Fizik muayenede Oncelik hayati 6neme sahip olan havayolu, solunum ve
dolasim muayenelerindedir. Bunlar yapildiktan sonra inmeyi taklit edebilecek diger
hastaliklar gozden gecirilmelidir. Bu gézden gecirmelerden sonra hasta trombolitik
tedavi uygunlugu acisindan standardize bir inme ciddiyeti muayenesinden
gecirilmelidir. Giinlimiizde yaygin olarak kullanilan NIHSS (The National Institutes

of Health Stroke Scale) inmenin ciddiyetini belirlemede kullanilir.

0 | Hi¢c semptom yok

—

Belirgin sakatlik yok, semptomlara ragmen hasta giinliik islerini yapabiliyor.

2 | Hafif sakatlik; hastalik 6ncesi yapabildigi islerinin tamamini1 yapamamasina
ragmen yardim olmaksizin kisisel ihtiyaclarini giderebiliyor.

3 | Orta derecede sakatlik, kendi islerini gérmek i¢in kismen yardima ihtiyaci
olmasina ragmen kendi basina yardimsiz yiiriiyebiliyor.

4 | Agir sakathk, yardimsiz yliriiyemiyor, bedensel ihtiyaglarin1 yardim olmadan
gideremiyor.

5 | Cok agir sakatlik, yataga bagimli, inkontinansi var devamli bakima muhtag.
6 | Oliim
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Tablo 6: Modifiye Rankin skalas1

derecede 5 sn. tutulur)

ufak hareketler var

Soru Tanimlama Skor
Uyanik 0
Ja. Biling durumu szfif uyarana cevap var 1
Agrili uyarana cevap var 2
Refleks yanit1 var veya yanitsiz 3
Ikisi de dogr 0
1b. Biling diizeyi sorular1 — g " : —
. Biri dogru (veya entiibe, dizartrik, dilimizi 1
(Hastanin yasii ve hangi ayda o
o bilmiyor)
oldugumuzu sorun) — op
Higbiri dogru degil 2
1c. Emir uyumu (Gozlerini ac, Ikisini de yapryor 0
kapat. Saglam elini a¢ kapat) Birini yapiyor 1
(Bagka tek agamali emir veya Hicbirini 2
mimikler de kabul edilebilir) 1ebrnt yapamiyor
Normal 0
2. En iyi sabit bakis (Ekstra Parsiyel bal.q's paralizisi, bir veya iki gézde 1
. i . bakis parezisi
okiiler goz hareketleri) - —
Zorlu deviasyon, total bakis paralizisi 2
(okiilosefalik refleksle diizelme yok)
Kayip yok 0
3. Gorme alant Parsiyel hemiflnopsi. 1
Komplet hemianopsi 2
Bilateral hemopsi veya korliik 3
AF ) lizi (hast Normal 0
AR parav1Z1 Hasta . Minor paralizi, Nazolabial ¢izgide silinme, 1
stupordaysa agrili uyarana yiiz . ot
. ... | asimetrik giliis
burugturma yanitinin simetrisini - —
. Kismi paralizi 2
kontrol edin) —
Tam paralizi 3
10 sn. boyunca diisme yok 0
Diisme var ancak yataga vurmadi 1
Yergekimini yenme ¢abasi var ancak 2
5. Motor muayene kol (Oturur e .
: stirdiiremiyor
pozisyonda 90 derecede veya ——
) Yerc¢ekimini yenme ¢abasi olusamiyor ancak | 3
yatar pozisyonda 45 derecede 10
) ufak hareketler var
sn. kol sabit tutulur) -
Hig hareket yok
Ampiitasyon, kirik, flizyon gibi nedenlerden
degerlendirilemedi
5 sn. boyunca diisme yok 0
Diisme var ancak yataga vurmadi 1
Yercekimini yenme c¢abasi var ancak 2
6. Motor muayene bacak (yatar | siirdiiremiyor
pozisyondayken bacak 30 Yercekimini yenme c¢abasi olusamiyor ancak | 3

Hig hareket yok

Ampiitasyon, kirik, fiizyon gibi nedenlerden
degerlendirilemedi
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Ataksi yok (veya afazik, hemiplejik)

Alt veya iist ekstremitede ataksi var

7. Uzuv ataksisi (parmak burun

. . e Hem alt hem iist ekstremitede ataksi var
testi, topuk incik kemigi testi)

W= O

Ampiitasyon, kirik, fiizyon gibi nedenlerden
degerlendirilemedi

o

Normal

Hafif orta derece kayip ancak hasta 1

8. Duyu doku.r.lmay1 fark ediyor (veya afazik veya
konfiize)

Tam kay1p, hasta dokunuldugunun farkinda 2
degil, koma, bilateral kayip
Normal 0
Hafif orta afazi (anlagilmasi1 zor ama kismen | 1

9. Dil berecisi (resimlerde olani

anlasilabilir konusma
tarif etmesi ve ciimleleri 3 usma)

S Ciddi afazi (neredeyse hi¢ anlagilamaz) 2

okumasi istenir) - - d -
Sessiz, global afazi. Koma, basit emirlere 3
uyum yok
Normal 0
Hafif orta; pelteklesmis ama anlagilabilir 1

. . konugma

10. Dizartri Ciddi: anlasilmaz konusma ya da tamamen 2
sessiz
Entiibasyon ya da mekanik engeller 3

Normal (Gérme kaybi varsa duysal sondiirme | O
11. ihmal (Aym1 anda her iki elle | olmamali)

hastaya dokunun, her iki gorme | Herhangi bir modalitede es zamanh 1
alaninda parmaginizi gosterin. ) | stimiilasyonu ihmal eder veya sondiiriir.
Bilateral ihmal 2

Tablo 7: NIHSS skorlamasi

Motor gii¢ muayenesi degerlendirilmesinde Tibbi Arastirma Konseyi 6lgegi
(Medical Research Council Scale (MRC)) kullanilir. Bu degerlendirmede kas giicii
1’de 5 ‘e kadar degerlendirilir. Ust ekstremitede el sikmaya, dirsek fleksiyon ve
ekstansiyonuna ve omuz abdiiksiyonuna bakilir. Alt ekstremitede diz fleksiyon ve

ekstansiyonu, ayak fleksiyon ve ekstansiyonlar1 muayene edilir.

Kas giicii tam

Kas normal hareketini yapiyor ancak uygulanan giice kars1 koyamiyor
Kas yercekimine kars1 hareket edebiliyor

Kasta yercekimi ortadan kalktiktan sonra hareket var

— (| W[ |

Eklem hareketi yaptiramayan palpasyonla veya gozle fark edilen hareket
mevcut
Hareket yok 0

16



Tablo 8: Tibbi Arastirma Konseyi 6l¢egi
2.4.8. Tam

Inme hastalarinda fizik muayenenin ardinda yapilacak bazi laboratuvar testleri
vardir. Santral gorilintiileme olmaksizin bir hastanin iskemik inmeden mi yoksa
hemorajik inmeden mi mustarip oldugunu anlamak miimkiin olmayacaktir. Benzer
sikayetlerle hastaneye basvurmalarina ragmen bu iki hasta grubunda tedaviler farklilik
gosterecektir. Konumuz olan iskemik inmede fibrinolitik tedaviyi uygulayabilmemiz

icin santral goriintiileme ile hemorajik inmenin diglanmasi gerekir.

Tiim Hastalarda Gerekli oldugu durumlarda

1. Kontrastsiz beyin BT veya beyin | 1. Direk trombin inhibitorii veya direkt

MRG faktor Xa inhibitorii kullanimi varsa
2. Kan glikozu trombin zamani veya ekarin
3. Oksijen satiirasyon pihtilagsma zamani
4. Serum elektrolitleri 2. Karaciger fonksiyon testleri
5. Bobrek fonksiyon testleri 3. Toksikoloji testleri
6. Tam kan sayimi1 4. Kan alkol diizeyi
7. Protrombin zamani/INR 5. Gebelik testi
8. aPTT 6. Arter kan gazi (hipoksi durumunda)
9. EKG 7. Gogils radyografisi

8.

Lomber ponksiyon (subaraknoid
kanama siiphesi varsa ve BT de kan
goriilmiiyorsa)

9. EEG (Nobet siiphesi varsa)

Tablo 9: Akut iskemik inme siliphesi olan hastada laboratuvar testleri

Belirli durumlar haricinde bu testlerin sonucunu beklemek icin fibrinolitik
tedavi geciktirilmemelidir. Ancak klinik olarak kanama bozuklugu siiphesi veya
trombositopeni sliphesi varsa, hasta heparin veya varfarin kullandiysa, hasta bagka bir

antikoagiilan kullandiysa ilgili test sonuglar1 beklenmelidir.

Bilgisayarh Tomografi

Iskemik inmeli hastalarda serebral goriintiilemede hizli gekilmesi, kolay
ulagilabilir olmasi, goreceli olarak kolay yorumlanmasindan dolay1 Bilgisayarli

Tomografi ilk tercihtir. Trombolitik tedavi adayi tiim hastalarda erken donemde

kontrastsiz BT standart goriintiileme yontemidir.
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Kontrastsiz beyin BT, trombolitik tedavi kontraendikasyonlarindan biri olan
intrakranial hemorajiyi ekarte etmek icin kullanildig1 gibi inme hakkinda ek bilgiler
de verebilir. Gri beyaz cevher ayriminda azalma, sulkuslarda silinme iskemik inmenin
erken donem BT bulgularidir. Sulkuslardaki silinme ne kadar erken ortaya cikarsa
iskemik inmenin o kadar siddetli olduguna isaret eder (7). Serebral arterlerdeki
okliizyon BT ye arterde dansite artis1 olarak yansiyabilir. Hiperdens orta serebral arter
biiyiik arter tikanikligina isaret eder (Dens MCA). MCA’nin bir dalinda tikanikliga
sebep olan bir piht1 kontrastsiz BT de hiperdens bir nokta seklinde goriilebilir. Baziler

arter tikanikliklarinda da hiperdens baziler arter igareti goriilebilir.

Sekil 3 : Dens sol MCA (49)

BT Anjiyografi

Akut iskemik inmeye giincel yaklasimda endovaskiiler tedavinin énemli bir
yeri vardir. BT anjiyografi hem intrakranial hem de ekstrakranial vaskiiler yapilari
hizl1 ve noninvazif sekilde goriintiilemek icin uygun yontemdir. Ancak BT anjiyografi
cekimi i¢in trombolitik tedavi geciktirilmemelidir (7). Gerekirse trombolitik tedavi

uygulandiktan sonra anjiyografi c¢ekimi gergeklestirilmelidir. Bilinen bir bobrek
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yetmezligi yoksa anjiyografi cekimi i¢cin bdbrek fonksiyon testleri sonuglarini

beklemeye gerek yoktur.

Perfiizyon BT

Bolgesel serebral hemodinami hakkinda bilgi almak i¢in kullanilan bir
yontemdir. Parankimal goriintiilemeyle beraber penubranin belirlenmesinde kullanilir.
Kurtarilabilir penubra dokusunun tespiti norovaskiiler girigimler i¢in karar vermeye
yardime1 olarak kullanilabilmektedir (7). Bilgisayarli Tomografi kullanimi MR ile
kiyaslandiginda avantajlar1 daha yaygin olmasi, daha az kontraendikasyonu olmast,
daha kolay yorumlanmasi ve hizli olmasidir ancak iyonize radyasyon yiikii ve

nefrotoksisite riski MR’a gore dezavantajlaridir.

Manyetik Rezonans Goriintiileme (MR)

MR iskemik inmenin acil servisteki ilk degerlendirmesinde standart kullanilan
bir tetkik degildir. Baz1 6zel durumlarda tercih edilir. Iskemik inme lezyonlarm
gostermekte BT ye kiyasla daha etkili oldugu i¢in arada kalinan vakalarda tercih
edilebilir. Trombolitik tedavi alma olasilig1 olan bir hasta i¢in MR ¢ekiminde gececek
stire kap1 igne zamanini uzatacagi icin ilk secenek degildir ancak secili durumlarda tek

goriintiileme araci olarak da kullanilabilir (50).

Akut iskemik infakti gostermede en hassas sekans Diflizyon Agirlikli
Goriintiilemedir (DAG). DAG akut iskemik inmede en duyarli ve en 0Ozgiil

goriintiileme yontemidir (7).

Bilgisayarli Tomografiye kiyaslandiginda kiiciik ve derin infaktlarin
goriintiilenmesinde MR daha {istlindiir. Yine akut donemde infakt1 géstermede MR
daha {istiindiir. Iyonize radyasyona maruz kalmmamasi bir baska iistiin yoniidiir.
Bunlarin yaninda pahali bir tetkik olusu, BT kadar yaygin olmamasi ve test siiresinin
uzun olmasi belli bagh dezavantajlaridir. Kalp pili gibi implantlar1 tasiyan hastalar

icinse MR higbir sekilde segcenek degildir.
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Perfiizyon Manyetik Rezonans Goriintiileme

Iskemik penubra alanlarinin belirlenmesinde kullanilan iyonize radyasyon
yaymayan bir yontemdir. Perfiizyon BT’ ye gore parankimde daha fazla o6zelligi
degerlendirmeye yarayan sekanslarinin olmasi énemli bir avantajken testin siiresinin

BT’ye kiyasla uzun olmasi 6nemli bir dezavantajdir.

Kan Tabhlilleri

Trombolitik tedavi adayi bir akut iskemik inme hastasinda ana hedef tedavinin
en erken sekilde baglanmasi olmalidir. Kan tahlilleri ancak kontraendikasyonlarin
ekartasyonunda veya teyidinde siireyi uzatmalidir. Kan glukozu, bobrek fonksiyon
testleri, elektrolitler, tam kan sayimi, Protrombin zamani (PT), INR, aktive parsiyel
tromboplastin zamani1 (aPTT) rutin olarak her hastaya bakilir. Parmak ucu kan sekeri
hem inmeyi taklit edebilecek hipoglisemiyi tanimay1 saglar hem de olumsuz sonuglari
olan hiperglisemiyi tanimay1 saglar. Karaciger yetmezligi olan hastalarda trombosit

sayis1 ve PT/INR tayini gereklidir.
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2.4.9. Tedavi

Hastane oncesi Inme yonetimi

Iyi bir akut inme y&netimi yapabilmek icin inme konusunda toplumsal
farkindaligin yeterli diizeyde olmasi Oncelikle gereklidir. Hastanin yanindakilerin
inmeden stliphelenip acil ¢agri merkezini aramalar1 hastaya inme tanisin erken
koyulmasmi ve trombolitik ve/veya endovaskiiler tedavi sansmi yakalamasini
saglayabilir. Konuyla ilgili bilgilendirici kampanyalar farkindalig1 artirsa da yapilan

calismalar bu farkindaligin ¢ok da uzun stirmedigini gostermektedir (51,52).

Inme yonetiminde hastane dncesinde yapilmasi gerekenleri genel olarak 3

asamada Ozetleyebiliriz.
1- Hastayi stabilize etmek.
2- Inme hastasini tanimak.

3- Inme hastasini en dogru merkeze nakletmek.

Inme hastasini tanima igin 6lgekler (Cinninati Hastane Oncesi inme Olgegi,
Los Angeles Hastane Oncesi inme Gostergesi, Melbourne Hastane Oncesi Inme
Gostergesi ve Yiiz Kol Konugma Testi) fizik muayene baslig altinda ayrintili olarak
islenmigtir. Hastay1 tanimak i¢in sorulacak sorular genel olarak 6 baslik altinda

toplanir ve Ingilizce olarak SAMPLE kelimesi kullanilarak 6zetlenir.

Semptomlar (Symptomps) S.ej'n‘l.pt?rvn}arm baslangi¢c zamani, en son normal
gorildiigli zaman

Allerji (Allergy) Allerji oykiisii

Antikoagiilan, antitrombotik, antihipertansif,

Dlaglar (Medications) antiepileptik, insiilin

Tibbi (")zgeg:mis (Past Medical Hipertansiyon, diyabet, inme, cerrahi,
History) anevrizma, travma...

Yeme zamam (Last oral intake) | En son yemek yeme zamani

Olay (Events) Hastaliga sebep olmus olabilecek olaylar
Tablo 10: Hastane dncesinde inme hastasina sorulmasi gereken sorular (SAMPLE

sorular1)
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Hastay1 Stabilize Etmek

Havayolu

Hastayla ilk temasta ABC algoritmasina gore once havayolu sonra solunum
sonra da dolasim degerlendirilmelidir. Akut iskemik inmeli hastalar aspirasyon,
hipoventilasyon, santral pulmoner 6dem gibi solunumsal sikintilar yasayabilirler. Bu
hastalarin nakli sirasinda kusabilecekleri akildan ¢ikartilamamalidir. Havayolu

giivenligi i¢in gerekli tedbirler alinmis olmalidir.

Oksijen Destegi

Inme hastasina oksijen destegi ancak periferik oksijen satiirasyonu %94’iin

altindaysa vermek gerekir (7).

Damar Yolu

Sahada ilk degerlendirme esnasinda ve nakil sirasinda hipoglisemi, emezis,
entiibasyon gibi IV yoldan ila¢ uygulamasi gerektirecek durumlarla karsilasilabilir.
Yine TPA aday: hastalarda da damar yolu gerekli olacaktir. Akut iskemik inme
diisiiniilen hastalarda agik bir damar yolunun bulunmasi faydali olacaktir ancak bu

stire¢ TPA’y1 geciktirmemelidir (53).

Kan Basinci

Inme hastalarinda hastane &ncesi dénemde kan basinci ydnetiminde hedef
beyin perflizyonunu saglamak olmalidir. Gliniimiiz sartlarinda mobil inme iiniteleri
heniiz ¢ok yaygin olmadigi i¢in sahada bir inme hastanin iskemik inme mi yoksa
hemorajik inme mi gecirdigini kesin olarak bilmemiz miimkiin degildir. Asirt
hipotansiyon iskemik inme hastalarinda nadir goriinse de kotii prognoza isaret eder
(53). Sistolik kan basinct 90 mm/Hg altinda olan hastalarda bir kontraendikasyon
yoksa IV bolus siv1 verilmesi oOnerilir(53). Yiiksek kan basincina nakil esnasinda
miidahale ani hipotansiyona sebep olup hipoperfiizyona yol agabilecegi icin

Onerilmemektedir (53).

22



Hasta Pozisyonu

Bu konuda net Onerileri olmamakla beraber fizyolojik olarak diiz yatmanin
beyin kanlanmasini artiracagi oturur pozisyonda da azaltacagi bilinmektedir. Sahadan
hastaneye nakil esnasinda basin yiiksekte ya da diiz olmasiyla ilgili sakatlikla ilgili

hasta sonlaniginda bir fark olmadig1 gosterilmistir (54).

Kardiyak Monitorizasyon

Akut inmeli hastalarda atrial fibrilasyon, prematiir ventrikiiler atimlar, ST
degisiklikleri, uzun QT araligi, ters T dalgas1 gibi EKG degisiklikleri ve kardiyak
aritmiler goriilebilecegi icin hastanin monitdrize bir sekilde transferi ve takibi
uygundur (53). Inme siipheli hastalarda 12 derivasyonlu EKG ¢ekimi dnerilmektedir
ancak bu islemin trombolitik tedaviyi geciktirmemesi gerektigi, geciktirecekse tedavi
sonrasina birakilmasi onerilmektedir (7). Akut inmeli hastada ST yiikselmesi olan MI
tespit edilmesi halinde hastanin kateterizasyon yapilabilecek en yakin merkeze

transferi onerilmektedir (7).

Kan Sekeri

Hipoglisemi ve inme birbirini taklit edebilecegi i¢in hastane disinda basit bir
yontem olan parmak ucu kan glikozu ol¢limiiyle kan sekeri 6lgiimii yapilmalidir. Bu
sayede inmeyi taklit eden bir kan sekeri diisiikligii kolayca tanmir ve dekstroz
yuklemesiyle hastanin stabilizasyonu saglanabilir. Bu basit basamak hastanin gereksiz
yere inme merkezine nakledilmesinin de Oniine gecer. Glikoz degeri 45 mg/dI’nin
altinda oldugu durumlarda hastaya dekstroz yiiklenmesi yapmanin semptomlari
diizeltmesi beklenir. Hipergliseminin de inmeyi taklit edebilecegi unutulmamalidir.

Ancak ambulans sartlarinda insiilin tedavisine baslamak 6nerilmemektedir (53)(7).

Tedavi

Akut iskemik inme tedavisinde giincel yaklagim miimkiin olan en fazla sayida
noronu kurtarabilmektir. Bunun i¢in de iskemik dokunun en kisa zamanda tekrar

kanlanmasini saglamak gereklidir. Giincel yaklasimda bu amagla basariyla kullanilan
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iki tedavi yontemi vardir. Bunlardan biri fibrin tikacini eritmek i¢in kullanilan
trombolitik tedavi, digeri de fibrin tikacin1  endovaskiiler yontemlerle ¢ikartmaktir.
Vakanin &zelligine gore bu iki ydntem ayri ayri veya beraber kullamilabilir. Iki
yontemde de nadir ama onemli komplikasyon intrakraniyal kanamadir. Giincel
rehberler islemler icin belli zaman smirlandirmalari koymustur. Bunun amaci
tedaviden anlamli sekilde fayda goriilmesini saglamak ve komplikasyon riskini en aza

indirmektir.

Kan basinci kontrolii

Trombolitik tedavi uygulanmasi planlanan hastanin kan basmcinin 185/110
mm/Hg’ nin altinda olmasi gerekir. Bu degerin iizerindeki tansiyonu diizenlemek i¢in
kullanilabilecek ilaglar; labetolol, nikardipin, klevidipin, hidralazin, olarak

siralanabilir.

Labetolol 10-20 mg intravendz yoldan 1-2 dakika i¢inde uygulanabilir, liizum
halinde bir defa daha yapilabilir. Nikardipin verilecekse intravendz yoldan 5 mg/saat
dozunda baglanilir, her 5-15 dakikada bir 2,5 mg/saat’lik artiglar yapilarak, maksimum
doz 15 mg/saat olacak sekilde titre edilir ve istenilen kan basincina ulasildiginda

3mg/saatlik diisiis yapilarak tedaviye devam edilir.

Klevidipin verilecekse intraventz yoldan 1-2 mg/saat dozunda baslanir, liizum
halinde her 2 ila 5 dakikada bir doz ikiye katlayarak kan basinci kontrolii yapilmaya
calisilir. Maksimum doz 21 mg/saattir.

Trombolitik tedaviye basladiktan sonra iki saat boyunca her 15 dakikada bir
takip eden 6 saatte her yarim saatte bir son 16 saatte de saatte bir tansiyon ol¢iimii
yapilip kaydedilmeli ve doz ayarlamasi yapilmalidir.

Kan sekeri kontrolii

IV r-tPA tedavisi uygulanacak olan hastalarda hipoglisemi (parmak ucu kan

sekeri <60 mg/dl) diizeltilmelidir. Hiperglisemi koétii klinik sonlanisla iligkili oldugu
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icin bu hastalarin kan sekerleri yakindan takip edilmeli ve 140 ila 180 mg/dl arasinda
tutulmaya calisilmalidir.

Intravenoz Trombolitik Tedavi (IVT)

Intravendz trombolitik tedavinin etkinligi ilk olarak 1995 yilinda yaymlanan
“NINDS r-tPA’’ isimli ¢aligmada ispatlanmistir (55). Bu ¢alismada toplam 624 akut
iskemik inmeli hasta degerlendirilmistir ve bir gruba intravendz r-tPA uygulanmis bir
grup da plasebo kontrol grubu olarak belirlenmistir (56). Uygulanan r-tPA dozu 0,9
mg/kg olarak belirlenmistir ve hala daha bu doz kullanilmaktadir (56). Calisma
sonuglarina gére semptomatik intrakraniyal kanama sikligindaki artisa ragmen r-tPA

uygulanan hastalarin 3 aylik klinik sonlaniglari1 daha iyiydi (56).

Bu c¢alismada iskemik inmenin ilk 3 saatindeki hastalara IV r-tPA
uygulanmisti. Zamanla bu siire 4,5 saate uzadi. Su anda biiylik hacimde iskemik
penumbra varligr goriintiileme yontemleriyle ispatlanirsa ilk 9 saat icinde, bazi

vakalarda da ilk 24 saat icinde trombolitik tedavi uygulanabilmektedir (53).

Intravendz trombolitik tedavi uygulanabilen siire uzatilsa da ilk 90 dk. icinde
uygulanan tedavi ikinci doksan dakikadan daha etkili, ikinci doksan dk. icinde
uygulanan tedavi de iiclincli doksan dakikadan etkili bulunmustur (40,53).
Trombolitik tedavinin uygulanabilmesi i¢in zaman kriteri ilk degerlendirilen sey olsa
da baz1 kesin ve goreceli kontraendikasyonlar1 vardir. IV r-tPA uygulamasi 0,9 mg/kg
alteplazin %10’u IV bolus seklinde verilmesi geri kalanin da 1 saat icinde IV infiizyon

olarak verilmesi seklindedir.
IV r-tPA Uygulama Kriterleri
Degerlendirilen norolojik arazin NIHSS 5 ve ilizeri olmasi. Semptomlarin

baslangicindan itibaren 4,5 saatten az slire gegmis olmasi. Yasin 18 veya iistiinde

olmasi.
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IV r-tPA Uygulamasinda Kesin Kontraendikasyonlar

Kriter

Aciklama

Zaman kriterlerine uymayan semptom
baslangic1 zamanu.

Serebral goriintiilemelerde intrakraniyal
kanama varlig1.

Bilgisayarli tomografide genis hipodansite
ve demarkasyon hatt1.

Bu goriintii iskemik inmenin uzun siire
once bagladigina isaret etmektedir.

Sistolik kan basincinin 185 mmHg’dan
yuksek olmas.

Diyastolik kan basmcimnin 110 mmHg’dan
yuksek olmas.

Yiiksek kan basinci intrakraniyal
kanama riskini artiracagindan bu
degerlerin tistiinde IV r-tPA tedavisine
baslanmamali ve devam
edilmemelidir.

Trombosit sayisiim 100bin/mm?>’ten diisiik
olmasi.

Intrakraniyal kanama riskini artiracag
i¢cin bu degerlerin altinda IV r-tPA
onerilmez ancak hasta antikoagiilan
ila¢ kullanmiyorsa veya bilinen
kanama bozuklugu yoksa bu degerleri
tespit etmek icin IV r-tPA tedavisini
geciktirmemek gerekir.

INR degerinin 1,7°den yiiksek olmasi.

INR degerini yiikseltecek nedenler
(kanser, bobrek yetmezligi, karaciger
yetmezligi, dissemine intravaskiiler
koagiilasyon, alkol kullanima, ilag
kullanim1) yoksa sonucun ¢ikmasi
beklenerek IV r-tPA tedavisi
geciktirilmemelidir.

aPTT siiresinin 40 saniyeden uzun olmasi.

aPTT degerini yiikseltecek nedenler
(kanser, bobrek yetmezligi, karaciger
yetmezligi, dissemine intravaskiiler
koagiilasyon, alkol kullanimi, ilag
kullanim1) yoksa sonucun ¢ikmasi
beklenerek IV r-tPA tedavisi
geciktirilmemelidir.

Tablo 11: Trombolitik tedavi kontraendikasyonlari(7,53)
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IV r-tPA Uygulamasinda Goreceli Kontraendikasyonlar.

Kriter

Aciklama

Belirsiz baslangi¢c zamani.

Iskemik penumbranin santral goriintiileme
yontemleriyle gosterilmesi halinde IV r-tPA
uygulamas: diisiintilebilir.

Uyanma aninda fark
edilen inme.

Iskemik penumbranin santral goriintiileme
yontemleriyle gosterilmesi halinde IV r-tPA
uygulamas: diisiintilebilir.

Son ii¢ ay igerisinde
kraniyal cerrahi, spinal
cerrahi, kraniyal travma,
spinal travma, iskemik
inme ge¢irmis olmak.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Son ii¢ hafta icerisinde
genitoliriner kanama,
gastrointestinal kanama,
major cerrahi gegirmis
olmak.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Son iki hafta i¢inde major
travma gegirmis olmak.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Son bir hafta icerisinde
komprese edilemeyecek
arterlerden ponksiyon
yapilmig olmak.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Intrakraniyal kanama
Oykiisli olmast.

Intrakraniyal kanama riskini artirir ancak MR
goriintiilemesinde tamamen resorbe oldugu tespit
edilen kanamalarda hastaya 6zel degerlendirme
yapilmalidir.

Son 48 saat icinde
Vitamin K antagonisti
dis1 oral antikoagiilan
(NOAK) kullanimi1
olmasi.

Dabigatran kullanimi 24 saatten onceyse IV r-tPA
uygulanabilir. Dabigatran kullanimi 4-24 saat
arasindaysa aPTT sonucuna gore karar verilir.
aPTT<40 sn. ise veya bazal degerinin 1,5 katindan
kisaysa IV r-tPA uygulanabilir. Dabigatran kullanim1
son 4 saat icindeyse hasta BT anjiyografi ¢ekilmesi,
endovaskiiler tedavi icin uygun olmayan hastaya
Idarucizumab uygulanip ve IV r-tPA verilebilir.
Liizum halinde iki tedavi kombine edilebilir.
Apixaban, rivaroxaban veya edoxaban kullanan
hastalarda son 24 saat i¢inde ila¢ alinmadiysa IV r-
tPA uygulanabilir. Ilag kullanimi 4-24 saat icindeyse
INR degerine gore karar verilir. 1,7 nin altindaki INR
degerlerinde IV r-tPA uygulanir. Ilag son 4 saat icinde
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alindiysa hasta BT anjiyografiyle degerlendirilmesi ve
trombektomiye uygunsa isleme alinmas1 onerilir.

[leri karaciger yetmezligi
olmasi, siroz olmasi.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Son donem bobrek
yetmezligi, diyalize
bagimli olmak.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Aort diseksiyonu tanisi
olmasi.

IV r-tPA kullaniminin diistiniilebilmesi i¢in
tedavisinin tamamlanmis olmasi gerekir.

Infektif endokardit tanisi
olmasi.

IV r-tPA kullaniminin diisiiniilebilmesi i¢in
tedavisinin tamamlanmis olmas1 gerekir.

Sistemik malignite
varlig1.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Intrakraniyal veya
intraaksiyel kitle veya
timor varligi.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Intrakraniyal arteriovenoz
malformasyon.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Yaygin anterior ST eleve
miyokard infaktiisii tanis.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Perikardit tanisi.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Son 7 giin icinde dural
ponksiyon yapilmis
olmasi.

Hastaya gore yarar zarar oranina gore karar
verilmelidir.

Tablo 12: Trombolitik tedavi goreceli kontraendikasyonlari (7,53)
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IV r-tPA Uygulamasinda Kontraendikasyon Olusturmayan Durumlar

Kriter

Aciklama

Ileri yas

Yas ilerledikce intrakraniyal kanama riski artsa da
klinik fayda azalmaz.

Beyin BT de hiperdens arter
isareti varhigi.

Bu hastalarda IV r-tPA yaninda endovaskiiler
girigim ihtiyaci da olabilir.

Minor inme (NIHSS<5)

Bir kontraendikasyon degildir ancak aspirin
tedavisine listlinligli gosterilmemistir,

Majo6r inme (NIHHS>22)

Hizli diizelen semptomlari
olan hasta.

Kalic1 olan araza gore karar verilmelidir.
Anjiyografide arter tikaniklig1 varliginda I'V r-tPA
distintilmelidir.

Intrakraniyal anevrizma.

Pek cok hastada IV r-tPA uygulanabilir.

Ekstraaksiyel intrakraniyal
timor varligt.

Pek ¢ok hastada IV r-tPA uygulanabilir.

Servikokranyal arter
diseksiyonu varligi.

Pek cok hastada IV r-tPA uygulanabilir.

Dermans tanis1 varligi.

Iskemik inme &ncesinde mobil olan bireylerde IV
r-tPA diisiiniilmelidir. Hastanin sosyal ve medikal
destegi goz onilinde bulundurularak hasta ve
hamileriyle ortak karar verilmesi dnerilmektedir.

Epileptik nobetle gelen
hasta.

Epileptik nobetler Todd parezisine sebep olup
inmeyi taklit edebilseler de IV r-tPA dahil etme
kriterlerini karsilayan hastalara uygulanmalidir.

Inme &ncesi mobiliteyi
engellemeyen oziirliiliik.

Iskemik inme &ncesinde mobil olan bireylerde IV
r-tPA diisiiniilmelidir. Hastanin sosyal ve medikal
destegi goz onilinde bulundurularak hasta ve
hamileriyle ortak karar verilmesi dnerilmektedir.

Hiperglisemi varlig.

IV r-tPA baslanmasi i¢in kontraendikasyon
degildir ancak tedavinin devaminda kan sekeri
kontrol altinda tutulmalidir.

Hipoglisemi varlig1.

Inmeyi taklit edebilecegi icin diizeltilmeli ve
semptomlarin diizelip diizelmemesine gore karar
verilmelidir.

Hamilelik.

Alteplazin hamilelik kategorisi C’dir.

Menstiirel kanama varligi.

Akut miyokard infarktiisii
varlig1.

Intrakardiyak trombiis
varlig1.
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Son 7 giin i¢inde aspirin

ve/veya klopidogrel

kullanima.

IV heparin kullanima. aPTT 40 saniyeden uzunsa veya bazal degerin 1,5
katindan uzunsa IV r-tPA kontraendikedir.

Diisiin molekiil agirlikl Profilaktik dozda (0,5 mg/kg) DMAH

heparin (DMAH) kullanimi. | kullaniminda IV r-tPA kullanim1 kontraendike
degildir. Tedavi dozunda (> 1 mg/kg) DMAH
kullaniminda IV r-tPA kontraendikedir.

Tablo 13: Trombolitik tedaviye kontraendikasyon olusturmayan durumlar(7,53)

Endovaskiiler tedavi (EVT)

Endovaskiiler tedavinin trombolitik tedaviye gore daha ge¢ bagvuran
hastalarda da kullanilabilmesi yani sira direk tikali olan damara miidahale edilebilmesi
ve IV r-tPA’nin kontraendike oldugu pek cok durumda kullanilabilmesi gibi
avantajlar1 vardir. Ustelik IV trombolitik tedaviye gore daha diisiik dozlarda
trombolitik kullanimini gerektirir (46). Endovaskiiler tedavi akut iskemik inmeli
hastalarda ii¢ yontemle kullanilmaktadir. Bunlar damar i¢i tromboliz, mekanik
rekanalizasyon, anjiyoplasti ve stent takilmasidir (55,57,58). Endovaskiiler tedavilerde
zaman penceresi [V trombolitik tedaviye gore genistir ancak zaman yine de klinik
fayda agisindan Onemlidir. Rekanalizasyondaki her bir saatlik gecikmenin klinik

faydada %38’lik azalmaya sebep oldugunu unutmamak gerekir (59).

AKkut iskemik Inmeli Hastalarda Endovaskiiler Tedavi Kriterleri:

1- Yas>18

2- Inme oncesindeki saglik durumunun iyi olmast (mRS 0-1): Giincel
calismalarda EVT uygulanacak hastanin inme Oncesinde iyi bir saglik
durumuna sahip olmasina 6zen gosterilmis ve mRS 0-1 olan hastalar
calismalara dahil edilmistir. mRS 2-4 aras1 olanlarda hasta yakinlariyla birlikte
fayda zarar orani tartigilarak EVT diistliniilebilir.

3- ICA veya MCA M1°de goriintiilenen biiyiik damar tikaniklig1: Hastada biiyiik
damar tikanikligin1 gostermek i¢in BT anjiyografi veya MR anjiyografiyle
degerlendirmek gerekmektedir. Klinik olarak yiiksek siiphe olmasi halinde ve
zaman kisitliysa anjiyografik goriintiileme es gecilip hasta direk olarak
girisimsel radyoloji linitesine alinabilir.
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Ciddi akut norolojik araz (NIHSS > 6) : Daha diisiik NIHSS’li hastalarda
EVT’nin faydali oldugunu gdosteren yeterli calisma yoktur (60).

Olumlu néroradyografik bulgular: Giivenli ve etkili bir piht1 ¢ikarimi i¢in ciddi
iskemik hasarin olmamasi gerekir. Penumbra ne kadar genigse hastanin fayda
gormesi o kadar muhtemeldir. Kollateral dolasim gecikmis basvurularda
hastaya zaman kazandiran bir anatomik yapidir. 6 saatten sonra bagvuran
hastalarda islemden fayda gérme sansini artirir (60).

Semptomlar basladiktan sonra ilk 6 saat i¢inde basvuran hastalar: MR CLEAN,
EXTEND-IA, SWIFT PRIME, ESCAPE, REVASCAT ve THRACE
calismalar1 sonuglarma gore on dolasim proksimal damar tikanikliklarinda
endovaskiiler tedavi onerilmektedir (53). Bu ¢alismalarin ¢ogunda dahil etme
kriteri olarak ASPECTS kullanilmistir ve ASPECTS 6 ve iizeri olanlarda 6’dan
diisiik olanlara gére EVT uygulamasindan klinik fayda orani anlamli olarak
fazladir (60).

Semptomlar basladiktan sonra 6 ila 24 saat arasinda basvuran hastalar:
Konuyla alakali yapilan DAWN ve DEFUSE 3 ¢alismalarma gore bu aralikta
secili hastalara EVT uygulamak klinik iyilesmede istatistiksel olarak anlamli
olacak sekilde faydalidir. DAWN calismasinda en son iyi goriilme zamani 6
ila 24 saat arast olan hastalar degerlendirilmis EVT ve IVT rastgele
karsilastirilmistir. DEFUSE 3 calismasindaysa en son iyi goriilme zamani 6 ila
16 6ncesinde olan hastalar degerlendirildi. Iki ¢aligmanin ortak tarafi BT veya
MR perfiizyon goriintiilemesiyle elde edilen verilerin otomatik bir yazilimla
Olciilen infarkt ve penumbra uyumsuzluguna gore hasta sec¢ilmesidir. Her iki
caligmada da EVT ile tedavi edilen gruplarda IVT ile tedavi edilen gruplara
gore iyi fonksiyonel sonlanim anlamli olarak fazladir (53,60)(61,62)
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2.5. Belgika’da Saghk Sistemi:

Belgika’da saglik sistemi sosyal glivenlik ve saglik sigortasi lizerine kuruludur
ve bu iki kurum tarafindan finanse edilir. Bir Bel¢ikalinin saglik hizmeti alabilmesi
icin bir saglik sigortasi kurumuna kaydolmasi sarttir. Genellikle hastalar bir saglik
hizmeti alabilmek i¢in 6deme yaparlar ve sonrasinda kaydolduklar1 saglik sigortasi
iicretin bir kismini iade eder. Devlet bazinda saglik sigortalarini temsil eden kurum «

National Institute for Health and Disability Insurance » (NIHDI)’dir.

Belgika’da saglik hizmetleri 3 basamaktan olusmaktadir:

1.Basamak: Aile hekimligi ve aile hekimligi ndbeti, hemsirelik hizmeti,
fizyoterapi, koruyucu hekimlik (aile planlamasi ve 0-6 yas ¢ocuk takip merkezleri) ve
akil saglig1 hizmetleri.

2.ve 3. Basamak: Uzman doktorlar, hastaneler ve acil servisler.

Cogu vatandasin bir aile hekimi vardir ve olmasi tavsiye edilir. Doktorunu
hasta kendisi secer. Belcika’da aile hekimligin yeri Onemlidir: herhangi bir
rahatsizlikta hasta ilk olarak aile hekimine danigmalidir. Aile hekimi gerek duyarsa
hastasini ikinci basamaga yonlendirir. Gerektiginde ise acile yonlendirir. Hastanin
uzman doktora direk olarak muayene olma se¢enegi de vardir. Aile hekimleri hastalara
randevu ile veya sira bekleme usulil ile hizmet verir. Baz1 aile hekimleri hastanin
durumuna gore evlere ziyaret de gergeklestirir. Aile hekimlerin mesaisi bittiginde aile
hekimligi ndbet noktalarinda gorev alabilir: aile hekimleri bolgesel olarak aile
hekimleri nobetlerine katilabilir (sadece hafta sonlar1 ve tatillerde). Bu noktalara
hastalar acile gitmeyi gerektirmeyecek kadar agir olmayan rahatsizliklari igin
basvurabilirler. Gelemeyecek durumdaysalar aile hekimleri eve ziyaretlerine

gelebilirler.

2.5.1. Belcika’da Acil sistemi:

Belgika’da Acil tip ilk olarak bir yan dal olarak 1994’te kurulmus, ardindan
2005°te bir anabilim dali olarak kabul edilmistir. 3 yil bir egitim sonrasi1 ‘’akutist’’
olarak veya 6 yil bir egitim sonrasi acil tip uzmani unvaniyla g¢aligilabilir. Acil

doktorlar1 hastanelerde acil servislerinde veya hastane 6ncesi acil saglik hizmetlerinde
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gorev alabilirler. Ayrica toplu acillerde de MIP (Medical Intervention Plan(Tibbi

Girigim Plan1)) basinda gorev alan acil tip doktorudur.

Acil durumda hastanin bagvurabilecegi farkli yollar altta 6zetlenmistir:
-112 araciligi ile acil servise ulasmak
-Aile hekimi araciligi ile acil servise ulasmak

-Hastanin acil servise ayaktan basvurusu

Triyajda doktor muayeneden sonra acil servis bakimina ihtiyact olmayan
hastay1 aile hekimligi nobet yerine yonlendirebilir, fakat hasta kabul etmezse acil

servisine alinmak zorundadir.

Bir acil servisin igletilebilmesi i¢in asgari sartlar 24 saat hizmet verecek bir acil
tip uzmani veya akutist ve 2 hemsire olmasidir. Her hastanenin bir acil servisi olmasi

zorunlu degildir fakat acil hizmet verme kapasitesi olmasi1 gereklidir.

Acil tibbi destek ihtiyacinda, 112’yi arayarak olay yerine bir sofor ve ambulans

gorevlisinden olugsan ambulans gonderilir. Bu ikisi de egitimli ambulans gorevlileridir.

MUG/SMUR sistemi (63):

MUG/SMUR (Mobiele Urgentiegroep/Service Mobile d'Urgence et de
Réanimation) ekibi bir acil tip doktoru ve bir acil egitimi almis hemsiresinden
olusmaktadir ve hastaneye bagli bir ekiptir. Hastaneden 6zel donanimli bir arag ile
hareket eder. Olay yerindeki duruma gore 112’nin operatorii tarafindan gonderilebilir
veya ambulans gorevlileri tarafindan talep edilebilir. Veyahut arayan vatandasin
sOylediklerine gore (anahtar kelimeler, or: arrest, bogulma, inme) hem ambulans hem
MUG/SMUR ekibi birlikte gonderilebilir. MUG/SMUR doktoru hastaya ambulans ile
eslik edebilir ve gidecekleri hastaneyi hastalik dogrultusunda secebilir.

MUG/SMUR taninmis bir acil servisi olan bir hastaneye aittir ve amaci olay

yerine giderek tedavi siiresini kisaltmak, oncelikli gereken tibbi hizmeti vermek ve

hastay1 hastaneye varincaya kadar takip etmektir.
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PIT (Paramedical Intervention Team) ekibi bir acil egitimi almis hemsire ve
bir ambulans soforiinden ibarettir. MUG/SMUR gondermek miimkiin olmadiginda

veya gerek olmadiginda gonderilebilir. Bunlar da hastaneye bagl olarak calisirlar.

Standart bir acil ambulans i¢in hasta 60 Euro 6der (iade edilmez). Acil olmayan

tasimalarda {icretler sigorta sirketine gore degisiklik gostermektedir.

ia, ./

)

4:1: Acil D

AT
)

UG/SMUR Ek

Ekipmanlar

—

Skil 5: 1: Ambulans 2: Nakil Ambulansi Onden Gériiniim 3: Nakil Ambulansi Yandan Goriinim
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Acil Servis Basvuru Verileri:

2016 da KCE (Belgika Saglik Hizmetleri Bilgi Merkezi) tarafindan yayinlanan

bir rapora gore acil servisleri ve bagvurularimi ele alan bazi rakamlar sunlardir(64):

-Her 1000 kisi i¢in toplam 290 bagvuru: toplam 3,2 milyon bagvuru vardir
(2012)

-Toplam 139 acil servis: 100.000 kisi i¢in 1,24 acil servise denk gelmektedir
(2015). Bu verilere gore kisi bagina hastane ve acil servis sayis1 Avrupa iilkeleri
ortalamasindan fazladir.

-Bagvuru sebeplerin dagilimi: somatik patolojiler (%58), travmalar (%37),
sosyo-psikolojik nedenler (1,5%)

-Yatis oram1 %23 iken ayni giin taburcu olan hasta oran1 %77 dir.

-24 saatlik bir nobette ortalama 55 hasta basvuru: Senelik toplam ortalama
20.000 basvuruya denktir (hastaneye gore ¢ok degisken sayilar vardir).
-Hastalarin %71°1 kendi inisiyatifleriyle acile servise bagvurmuslardir.
-2003’ten 2015°e kadar 70 aile hekimligi nobeti noktasi kurulmustur fakat acile
basvuru sayisinda degisiklik olmamistir (genelde bu noktalar1 insanlar

bilmiyor veya ulagimi zor veya saatleri uymuyor).

Bu verilere gore giin gectikce acil servis talebinde artig vardir ve acil servis
icin harcanan biitce artmaktadir fakat merkezi aciller disinda ¢ogu acillerin aktivite

orani diistktiir.

Belcika’da Acil Servis Dagilimi (65):

102 hastanenin farkli yerleskelere yayilmis sekliyle 198 hastane noktasi
mevcuttur. 139 acil servisi mevcuttur: bunlarin 131 uzman acil servisi, 8 acil

miidahalede ilk bakim servisidir. Anvers, Briiksel, gibi biiyiik sehirlerde kiigiik fakat

yogun niifuslu bir alanda ¢ok sayida uzmanlasmis acil servisleri gdzlemlenebilir
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2.6. Tiirkiye’de saghk sistemi

Tiirkiye’de saglik sistemi Sosyal Sigortalar Kurumu (SSK) ve 6zel saglik
sigortalar1 tarafindan finanse edilmektedir. Her Tiirk vatandaginin SSK kaydi
yaptirmast gereklidir. Acil durumlarda bu sart aranmaz. Saglik hizmetinden
faydalanabilmek i¢in devlet hastanelerinde ve 06zel hastanelerde farkli muayene
iicretleri vardir. Ozel hastanelerdeki muayene 6demeleri pesin yapilirken devlet
hastanelerindeki ddemeler eczaneden ilag¢ alirken yapilir. Sosyal Sigortalar Kurumu
devlete bagli caligmaktadir ve iilkedeki saglik sisteminin finansal ayagini

diizenlemektedir.

Saglik sistemi Tiirkiye’de li¢ basamakta hizmet vermektedir:

1. Basamak: Aile Hekimligi, Toplum Saghg Merkezleri, Evde Saglik
Hizmetleri, 112 Acil Saglik Hizmetleri

2. Basamak: Ilge Devlet Hastaneleri, Il Devlet Hastaneleri, Ozel Hastaneler,
Ozel Poliklinikler,

3. Basamak: Egitim Arastirma Hastaneleri, Universite Hastaneleri, Dal
Hastaneleri

Tiirkiye’de her vatandasin bir aile hekimi olmasi tavsiye edilir. Kisiye yasadigi
yere gore otomatik olarak bir aile hekimi tanimlanir. Birey isterse aile hekimini
degistirebilir. Aile hekimleri koruyucu hekimlik (as1, vb.), muayene, idari amaclarla
ithtiya¢ duyulan saglik raporlarinin diizenlenmesi, evde bakim, raporlu ilaglarin
recetelendirilmesi gibi genis bir gérev tanimiyla ¢alisirlar. Sevk zinciri tavsiye edilse
de zorunlu degildir. Isteyen birey istedigi basamaktaki hastanede muayene olabilir.
Aile hekimi tarafindan sevk edilmis olmak randevu sirasinda veya muayene {icretinde
bir avantaj saglamaz. Aile hekimleri Entegre Devlet Hastanelerinde acil servis nobeti
de tutmaktadirlar. Evde saglik hizmetlerinin iki ayagi vardir. Aile hekimleri
muayeneye gelemeyecek sekilde sakatligi olan veya yatalak hastalar1 evde muayene
edebilirler. Evde saglik ekipleri aile hekimlerinde bagimsiz olarak kayith yatalak
hastalarin evdeki genel muayenelerini yaparlar ve gerekli durumlarla hastaneye

yonlendirirler.
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2.6.1. Tiirkiye’de Acil Tip Sistemi:

Tiirkiye’de acil tip bir anabilim dali olarak 1993 yilinda kabul edilmistir (2).
I1k olarak 3 y1l olan egitim siiresi 19 Haziran 2002 tarihinde 5 yil olarak giincellendi.
Egitim siiresi 26 Nisan 2011°de 4 yila diisiiriildii. Halen 4 y1l olan acil tip uzmanlhk

egitiminde zorunlu hastane dis1 rotasyon yoktur.

Hastane acillerinde acil tip uzmanlar1 ve pratisyen doktorlar ¢alismaktadir.
Ihtiyag  halinde baska uzmanhk dalindaki doktorlar da acil serviste
gorevlendirilebilirler. Ambulans ekiplerinde ¢ogunlukla acil tip teknisyenleri ve
paramedikler gérev yapmaktadir. Ambulans ekibinde gérev yapan az sayida pratisyen

hekim vardir.

Acil durumlarda hastanin bagvurabilecegi yollar:

- 112 numaral1 telefonu arayarak ambulans talep etmek
- Kendi imkanlariyla bir acil servise bagvurmak

Tiirkiye’de acil servislerde besli triyaj sistemi uygulanmaktadir. Yasa geregi
acil servise bagvuran herkes muayene olma hakkina sahiptir. Bazi hastanelerde acil
servisin yliklinii azaltmak i¢in aksam poliklinikleri vardir. Her hastanede acil tip
uzmani bulunmasi zorunlu degildir. Acil tip uzmani ihtiyac1 Saglik Bakanligi
tarafindan belirlenir ve uzmanlik egitimi bitiren acil tip uzmanlar1 merkezi atama
yoluyla iilke icindeki bir acil serviste gorev yapmaya baslar. Uzmanlik egitimi
sonrasinda siiresi 350 ila 550 giin arasinda degisen ‘’devlet hizmet yiikimliligi’’
tamamlanmadan hastane degistirmek, bazi 6zel mazeretlerin varligi haricinde,

miimkiin degildir.

Tiirkiye’de biitiin acil ¢agrilar icin 112 telefon numarasi kullanilir. Cagrinin
tipine gore saglik, polis, jandarma veya itfaiyeye yonlendirme yapilir. Ambulans
hizmetleri ucak ve helikopter ambulans dahil olmak iizere iicretsizdir. Ozel
hastanelerinin ambulanslar1 ve ©6zel ambulans firmalar1 iicretli olarak hizmet

vermektedir.
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¥ 3 e

Sekil 7: Tiirkiye'de Kara Ambulansi Cesitleri: 1: Obez Ambulansi 2: Kar Ambulansi 3: Motosiklet
Ambulans 4: Kapali Yol Kar Ambulansi (66)

Acil servis ile ilgili verileri:
Tiirkiye’de 2017 yilinda sadece Kamu Hastanelerinde acil muayene sayisi

101.473.472°dir. Bu, aymi yil icindeki toplam muayene sayisinin %28,36’sin1

olusturmaktadir. Tiirkiye’de her gesitten toplam 1538 hastane vardir ve hastanelerin
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tiimiinde acil servis bulunur (2019)(67) . Tiirkiye’de 112 acil saglik istasyonu sayis1
2886’dir ve istasyon basina diisen niifus 28813 tiir (2019) (67).

2.7. Hastanelerin inme protokolleri

2.7.1. Akdeniz Universitesi

Akdeniz Universitesi (AU) Tiirkiye nin Antalya ilinde bulunmaktadir.

AU acil servisine iskemik inmeli hastalar su 3 yolla gelebilirler: ayaktan,

ambulansla ve sevk yoluyla.

Ayaktan bagvuran hastalar 6ncelikle triyaj alanina girerler, burada acil servise
kayit islemi yapilir ve hastanin vital bulgulari 8lgiiliir. Inme 6n tanili hastalar <’Kritik
Bak1’’ boliimiindeki acil muayene odasia yonlendirilir. Bu alanda gorev alan acil tip
asistan1 ve acil tip Ogretim iiyesi tarafindan ilk muayenesi yapilir. Hastanin kan
ornekleri alinir ve EKG’si ¢ekilir. Es zamanli olarak radyoloji boliimii aranarak inme
hastasi i¢in acil BT ¢ekimi talep edilir. Noroloji asistani aranarak IVT aday1 iskemik

inme hastas1 oldugu bilgisi verilir.

Tomografi ¢ekimi sonrasi hasta kritik baki alanindaki odasina geri getirilir.
Kidemli bir noroloji asistan1 tarafindan norolojik muayenesi yapilir, BT goriintiileri
degerlendirilir. Beyin BT radyoloji asistani tarafindan bir radyoloji 6gretim iiyesinde
danisilarak yazili olarak raporlanir.

Noroloji asistan1 telefon yoluyla ndroloji 6gretim {iyesine ulasarak hastay1 ve
tomografi bulgularini anlatir ve IVT (Intravendz Tromboliz) karar1 bunlara gore
verilir. Noroloji 6gretim iiyesi beyin BT goriintiilerine uzak baglantiyla kendisi de
bakabilir. Intravendz tromboliz karar1 hastaya (veya yakinlarina) aciklanir, tedavi ve
riskler hakkinda bilgi verilip yazili tedavi onayr alinir. Bunun ardindan IVT acil
serviste baglanir. Perfiizyon bitene kadar hasta acil serviste takip edilir sonrasinda
yogun bakima devredilir. Yirmi dort saatlik yogun bakim takibi sonrasinda hasta klinik

olarak uygunsa noroloji servisine devredilir.
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Yogun bakiminda yer olmadig1 durumlarda tromboliz sonras1 24 saatlik takip
acil serviste tamamlanir. Acil servis takibi sonrasinda klinik durumuna gére Noroloji
servisine veya Yogun Bakima devredilir. Hastanede servis veya yogun bakim yeri
olmamas1 halinde hasta acil servisten baska bir hastaneye sevk edilir. Tromboliz

sonrast ilk 6 saatte sevk islemi gerceklestirilmez.

AU acil servisine ambulansla veya sevkli olarak gelen hastalar ayr1 bir giristen
direk olarak Kritik Baki boliimiine alinmaktadir. Bu boliimde ambulans hastalar igin
ayr1 triyaj ve kayit birimleri vardir. Hastalarin takip eden siireci ayaktan basvuran

hastalarla aynidir.
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inme ProtokolQ

Semptomlarin baglangici/
Fark edilmesi
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alinmast T -_ | ]
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-Kan émeklerinin alinmasi, EKG gekimi

-Acil BT gekimi igin radyoloji balimandn

aranmasi - -
-Norologun IVT aday: hasta hakkinda BT Cekim Oclssi
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"
-Néroloji 6gretim Gyesi tarafindan
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verilmesi (BT gérantdlerini de L
__yorumlayabilie)
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-Tedavinin hasta (ve/veya allesine)
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Néroloji servisi
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Akdeniz Universitesi Tip Fakilltesi Acil Servis - Antalya/Tiirkiye

Sekil 8: Inme Protokolii-Akdeniz Universitesi T1p Fakiiltesi Acil Servis
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2.7.2. Anvers Universitesi

Anvers Universitesi (UZA) Belgika’nin Anvers ilinde bulunmaktadur.

Saint-Luc Universitesi acil servisine iskemik inmeli hastalar su 4 yolla

gelebilirler: ayaktan, ambulansla, MUG/SMUR’le ve sevk yoluyla.

Avyaktan bagvuran hasta kayit isleminden sonra triyaj alanina alinir. Bu alanda
inme siiphesi olan hastalar i¢in inme protokolii aktive edilir. inme protokolii geregi,
norolog ve BT {initesi aranir ve haber verilir. Hastanin vital bulgular1 dlgiiliir ve kan
ornekleri alinir. EKG ¢ekimi yapilir. Triyajdan sonra hasta acil serviste bir muayene
odasina gotiiriiliir. Acil asistani tarafindan ilk muayenesi yapilir. Noroloji asistani

tarafindan ndrolojik muayenesi yapilir.

Hasta tomografi cekilmek iizere noroloji asistani, acil asistan1 ve bir acil
hemsiresi esliginde radyoloji iinitesine gotiiriiliir. Acil cantas1 (IV r-TPA ve gerekli
tibb1 malzemeleri igerir) da hastayla beraber tomografi iinitesine gotiiriiliir. Radyoloji
biriminde inme hastasi i¢in ayrilan BT odasinda hastaya tomografi ¢ekilir (Kontrastsiz
Beyin BT + Kontrastli beyin anjiyografisi). Tomografi goriintiileri i¢in radyoloji
asistan1 veya uzmaniyla goriisiilir. Eger noroloji 6gretim gorevlisi hasta basinda
degilse noroloji asistani telefonla ulasarak hasta hakkinda bilgi verir. Tromboliz karar1
noroloji Ogretim iiyesi tarafindan verilir. Tedavi hakkinda (hasta veya yakini)
bilgilendirilir.

Tromboliz BT odasinda baslanir. Trombolitik tedavisi baslanan hasta
tomografi odasinda inme tinitesine ¢ikartilir ve burada 48 saat gézlemlenir. Kirk sekiz
saatlik gézlem sonras1 hasta ndroloji servisine devredilir. Hastaya endovaskiiler tedavi
uygulanmasina karar verilirse (noroloji ve girisimsel radyoloji uzmanlar1 tarafindan)
hasta tomografi sonrasi dogrudan girisimsel radyoloji {initesine gotiiriiliir.

Endovaskiiler islem sonrasinda hasta néroloji yogun bakima yatirilir.

Ambulansla veya MUG/SMUR ile basvuran hastada inme siiphesi varsa
onceden hastane aranir ve inme protokolii aktive edilir. Hasta ambulans girisinden
triyaj alanma ugramadan acil servis muayene odasma gotiiriilir. Hastanm vital

bulgulan 6l¢tliir ve kan 6rnekleri alinir. EKG ¢ekimi yapilir. Acil asistani tarafindan
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ilk muayenesi yapilir. Noroloji asistani tarafindan norolojik muayenesi yapilir. Hasta
tomografi ¢ekilmek iizere radyoloji tinitesine gotiiriiliir. Acil ¢antas1 (IV r-TPA ve
gerekli tibb1 malzemeleri icerir) da hastayla beraber tomografi iinitesine gotiiriiliir.

Bundan sonraki akis ayaktan basvuran hastayla aynidir.

Sevkli gelen hastalar direk olarak girisimsel radyoloji {initesine gotiiriiliir.

Endovaskiiler tedavi sonrasinda hasta noroloji yogun bakima yatirilir.
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inme Protokolii
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Sekil 9: Inme Protokolii-Anvers Universitesi T1p Fakiiltesi Acil Servis
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2.7.3. Karadeniz Teknik Universitesi

Karadeniz Teknik Universitesi (KTU) Tiirkiye’nin Trabzon ilinde

bulunmaktadir.

KTU acil servisine iskemik inmeli hastalar su 3 yolla gelebilirler: ayaktan,

ambulansla ve sevk yoluyla.

Acil servise ayaktan basvuran hastalar ilk once sekreterlikten kayit yaptirip
triyaj alanina alinirlar. Triyaj gorevlileri tarafindan ilk degerlendirmesi yapilan hastada
inmeden siiphelenilirse hasta dogrudan monitdrize alana gotiirtiliir. Hastanin vital
bulgularint monitérize alanda alinir. Acil asistan1 tarafindan ilk muayenesi ve
stabilizasyonu yapilir. Noroloji asistani1 inme vakasi hakkinda bilgilendirilir ve ayni
zamanda radyoloji iinitesi aranarak acil BT ¢ekimi istenir. Alanda calisan hemsire
inme hastas1 hakkinda bilgilendirilir ve tromboliz i¢in IV r-TPA’y1 hazirda bekletmesi
istenir. Noroloji asistan1 tarafindan norolojik muayene monitdrize alanda yapilir. Eger
tomografi tinitesi BT ¢ekimi i¢in miisaitse, nérolojik muayene ¢ekimden sonra yapilir.
Tomografi ¢ekimi (Kontrastsiz Beyin BT+ Kontrastli beyin anjiyografisi) sonrasinda

hasta monitdrize alandaki odasina getirilir.

Tomografi ndroloji ve acil asistanlar1 tarafindan degerlendirilir. Telefonla
radyoloji asistaniyla goriisiiliip sdzel rapor alinir. Olasi endovaskiiler tedavi ihtiyacina
kargin giiniin girisimsel radyoloji 6gretim {iyesini haberdar etmesi istenir. Noroloji
asistan1 telefon yoluyla nodroloji Ogretim iiyesine ulasarak hastayr ve tomografi
bulgularmi anlatir ve IVT (Intravendz Tromboliz) karar1 bunlara gére verilir. Néroloji

Ogretim tiyesi uzak baglantiyla beyin BT goriintiilerine ulasabilir.

Intravendz tromboliz karar1 hastaya (veya yakinlarina) agiklanir, tedavi ve
riskler hakkinda bilgi verilip yazili tedavi onay1 alinir. Bunun ardindan r-TPA IV
yoldan acil serviste baslanir. Hastanin 24 saat takibi acil serviste yapilir ve noroloji
servisine yatirilir. Noroloji servisinde yer olmamasi durumunda hasta baska bir

hastanenin noroloji servisine sevk edilir.
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Endovaskiiler tedavi i¢in ndroloji ve girisimsel radyoloji 6gretim iiyelerinin
ortak goriisii gereklidir. Endovaskiiler tedavi karar1 verilen hastalara (veya
yakinlarina) tedavi anlatilir olas1 riskler ve faydalar agiklanir. Yazili tedavi onay1
alindiktan sonra hasta islem i¢in acil servisin alt kadinda yer alan girisimsel radyoloji
birimine gétiiriiliir. islem sonras hasta monitérlii alandaki odasina geri getirilir. Hasta,
stabilizasyonu saglandiktan sonra, yogun bakimda uygun yer varsa devredilir. Yogun
bakimda yer olmamasi durumunda 24 saatlik takibi acil serviste yapilir ve bagka

hastanedeki yogun bakima sevk edilir.

Ambulansla gelen hastalar triyaj ekibi tarafindan karsilanir ve dogrudan
monitorlii alana gotiiriiliir. Kayit islemi hasta alana girdikten sonra telefonla yaptirilir.

Ambulansla gelen hastalar i¢in bundan sonraki akis ayaktan basvuran hasta ile aynidir.

Sevkli gelen hastalar da ambulansla olay yerinden gelen hastalarla ayn1 yolu
izlerler. Hastanin beyin BT si ilk bagvurdugu hastanede ¢ekilmisse bu goriintiiler CD
ile acil servise hasta yaninda getirilir. Beyin BT CD’si 6nce noroloji asistan1 ve acil
asistani tarafindan degerlendirilir ve raporlanmak {izere radyoloji asistanina ulastirilir.
Sevkli gelen hastalar i¢in bundan sonraki akis ayaktan bagvuran ve ambulansla gelen

hasta ile aynidir.
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inme Protokoli
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2.7.4. Saint-Luc Universitesi

Sain-Luc Universitesi (UCL) Belgika’nin Briiksel ilinde bulunmaktadur.

Saint-Luc Universitesi acil servisine iskemik inmeli hastalar su 4 yolla

gelebilirler: ayaktan, ambulansla, MUG/SMUR’le ve sevk yoluyla.

Ayaktan bagvuran hasta kayit isleminden sonra triyaj alanina alinir. Bu alanda
inme siiphesi olan hastalar i¢in ndroloji asistanina haber verilir. Acil serviste her
zaman bir noroloji asistan1 ¢aligmaktadir. Hastanin vital bulgular 6l¢iiliir. Acil servis

bilgi sisteminde hasta ‘’noroloji hastas1’’ olarak isaretlenir.

Hasta triyajdan sonra reanimasyon boliimiindeki muayene kutularindan birine
gotiiriiliir. Burada noroloji asistani tarafindan ilk muayene yapilir. Kan 6rnekleri alinir

ve EKG ¢ekimi yapilir. Radyoloji birimi acil BT ¢ekimi i¢in aranir.

Hasta tomografi ¢ekilmek tlizere ndroloji asistani ve bir acil hemsiresi esliginde
radyoloji iinitesine gotiiriiliir. Acil ¢antas1 da (IV r-TPA ve gerekli tibb1 malzemeleri
icerir) hastayla beraber tomografi iinitesine gotiiriilir. Radyoloji biriminde inme
hastasi i¢in ayrilan BT odasinda hastaya tomografi ¢ekilir (Kontrastsiz Beyin BT+
Kontrasth beyin anjiyografisi). BT’ nin raporlanmasi i¢in radyoloji asistan1 veya
uzmaniyla goriisiiliir. Eger néroloji dgretim gorevlisi hasta baginda degilse noroloji
asistan1 telefonla ulasarak hasta hakkinda bilgi verir. Tromboliz karar1 noroloji
Ogretim liyesi tarafindan verilir. Tedavi hakkinda (hasta veya yakini) bilgilendirilir.

Tromboliz BT odasinda baslanir.

Perfiizyon bitene kadar hasta reanimasyon bdliimiindeki yataginda
gbzlemlenir. Inme iinitesinde yatagmin hazir olunca hasta inme iinitesine devredilir.

Inme {initesinde 24 saat takibini tamamlayan hasta néroloji servisine yatirilir.
Hastaya endovaskiiler tedavi uygulanmasina karar verilirse (noroloji ve

girisimsel radyoloji uzmanlar1 tarafindan) hasta tomografi sonrasi1 dogrudan girisimsel

radyoloji linitesine gotiiriiliir.
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Girisimsel islem sonrasi hasta ndroloji yogun bakima yatirilir.

Ambulans veya MUG/SMUR ekibi, inme siipheli hasta alirlarsa 6nceden
hastane arar ve inme protokoliinii aktive eder. Hastaya acil serviste 6n kayit agilir.
Hasta ambulans girisinde ndroloji asistan1 ve acil hemsiresi tarafindan karsilanir.
Hastanin ilk ndrolojik degerlendirilmesi yapilir ve hasta dogrudan tomografi tinitesine
gotiiriiliir. Acil cantast (IV r-TPA ve gerekli tibb1 malzemeleri igerir) da hastayla
beraber tomografi tinitesine gotliriiliir. Bundan sonraki akis ayaktan basvuran hastayla

aynidir.

Sevkli gelen hastalar direk olarak girisimsel radyoloji tinitesine gotiiriiliir.

Endovaskiiler tedavi sonrasinda hasta noroloji yogun bakima yatirilir.

49



inme Protokolii
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3. MATERYAL VE METOD

Calismaya katilan Belgika’dan Antwerp Universite Hastanesi (UZA), Saint-
Luc Universite Hastanesi (UCL), Tiirkiye’den Akdeniz Universitesi Hastanesi (AU)
ve Karadeniz Teknik Universitesi Farabi Hastanesi (KTU) acil servislerine
01.01.2016-31.12.2017 tarihleri iskemik inme ile bagvuran hastalar retrospektif olarak

incelendi.

Arastirmact UZA ve UCL’de liger ay boyunca gozlemci olarak bulundu ve
inme hastalariin hastane Oncesinden inme {initesine veya yogun bakima yatana
kadarki stirecleri gozlemledi ve gozleme dayali inme protokolleri olusturdu.
Protokollerin uygunlugu konusunda UCL’den Prof. Dr. André PEETERS (Noroloji
Boliimii), Prof. Dr. Philippe MEERT (Acil Tip Boliimii), UZA’dan Prof. Dr. Laetitia
YPERZEELE (Noroloji Boliimii), Prof. Dr. Koen MONSIEURS (Acil Tip Boliimii-
Tez Damsmani) ile goriis birligine varildi. AU Acil servisi i¢in planlanan ziyaret
Kovid-19 pandemisi nedeniyle gerceklestirilemedi ve acil servis ¢aligma diizeni ve
inme protokolii arastirmaci ve AU’den Prof. Dr. Cem OKTAY (Acil Tip Boliimii)
arasinda yapilan video goriismelerle karsilikli olarak olusturuldu. KTU inme protokolii
yine aragtirmaci tarafindan gézleme dayali olarak olusturuldu ve Prof. Dr. Abdiilkadir
GUNDUZ (Acil Tip Boliimii-Tez Danigsmani) ile protokoliin uygunlugu konusunda
goriis birligine varildi. Protokollerin gorsellestirilmesinde Flowchart Designer 3.3

programi kullanildi. Aliivyon grafik Jamovi 1.6 programi kullanilarak olusturuldu.

Hastalarin demografik verilerinden yas ve cinsiyet bilgileri kaydedildi.
Hastane Oncesi acil servis hizmetlerini tanimlamak i¢in hastalarin acile
bagvuru sekilleri tilkelere gore ayrintili olarak agagidaki gibi kaydedildi.

- Ayaktan bagvuru yapan hasta

- Belgika ambulansi (Ambulans BE)

- Tiirkiye ambulansi (Ambulans TR)

- Belgika’da doktorlu aracin eslik ettigi ambulans (MUG/SMUR)
- Belgika’da bagka hastaneden sevk (Nakil BE)

- Tiirkiye’de baska hastaneden sevk (Nakil TR)

Baska hastaneden sevkli gelen hastalarin ilk basvuru yerlerinde beyin BT

cekilip ¢ekilmedigi bilgisi kaydedildi.
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Hastalarin bagvuru anindaki klinik 6zellikleri agagida belirtildigi gibi veri
tabanina islendi.

- Sistolik kan basinct mm/Hg cinsinden

- Diyastolik kan basinct mm/Hg cinsinden

- Kan sekeri mg/dl cinsinden

- EKG’de atrial fibrilasyon varlig1

- Etkilenen viicut yarisi: Sag, sol, her ikisi, hi¢biri olacak sekilde
- NIHSS puam

Hastalarin basvuru aninda bilinen hastaliklarindan asagida belirtilenler kayit
altina alindu.

- Hipertansiyon

- Diyabetus mellitus

- Kronik kalp yetmezligi

- Koroner arter hastaligi

- Hiperlipidemi

- Aritmi

- Iskemik inme

- Kanser

- Kronik Obstruktif Akciger Hastalig1
- Bagvuru 6ncesi mRS degeri

Hastalarin tan1 ve tedavileri i¢in asagida belirtilen zamanlar tespit edildi ve
stireler hesaplanip kaydedildi.

- Zamanlar:

- Semptom baslangi¢ tarih ve saati

- Acil servise basvuru zamani

- Ik muayene zamam

- BT ¢ekimi baslangi¢ zamani

- Intravendz trombolitik tedavi baslangi¢ zamani
- Endovaskiiler tedavi baslangi¢ zamani

- Siireler:

- Semptomlarin baglamasindan acil servise basvuru yapana kadar gegen siire
(Semptom-Basvuru Siiresi)

- Acil servis bagvurusundan ilk muayeneye kadar gecen siire (Basvuru-
Muayene Siiresi)

- Acil servis bagvurusundan BT c¢ekiminin baslamasina kadar gecen siire
(Bagvurur-BT Siiresi)

- BT ¢ekiminden intravendz tromboliz (IVT) baslangicina kadar gecen siire
(BT-IVT Siiresi)

- BT cekiminden endovaskiiler tedavi (EVT) baslangicina kadar gecen
siireler (BT-EVT Siiresi)

52



Acil servis bagvurusundan IVT baglangicina kadar gecen siire (Basvuru-
IVT Siiresi)

Acil servis bagvurusundan EVT baslangicina kadar gegen siire (Basvuru-
EVT Siiresi)

Semptomlarin baslangicindan IVT baslangicina kadar gegen siire
(Semptom-IVT Siiresi)

Semptomlarin baglangicindan EVT baslangicina kadar gegen siire
(Semptom-EVT Siiresi)

Hastalara uygulanan tedaviler ve tedaviye uygunluk durumlart veri

tabanlarinda ve hasta dosyalarinda tespit edilip asagidaki gibi kaydedildi. IVT ve EVT

“fleri Tedavi Yontemleri’’ olarak tanimlandi.

-IVT

-EVT

-IVT+EVT

-Higbiri endike degil.
-IVT Kontrendike

-Hasta veya yakini tarafindan ileri tedavi segenegi reddedildi.

Intravendz tromboliz uygulanan hastalara tedavinin uygulandigi asagida

siralanan sekilde veri tabanina islendi.

BT/MR Unitesi
Acil Servis
D1s Merkez

Intraven6z tedavi veya EVT uygulanan hastalarin islem sonrasi 24 saat takip

edildikleri yerler hastane kayitlarindan ve hasta dosyalarindan tespit edilip asagidaki

gibi kayit altina alindi. Takibi olmayan veya bu siirede hayatin1 kaybeden hastalar

Yok’ seklinde kaydedildi.

Acil Servis
Inme Unitesi
Yogun Bakim
Yok

Yirmi dort saat takibi sonrasi hastanin yattig1 servis hastane kayitlarindan ve

hasta dosyalarindan tespit edilerek kaydedildi. Hastane yatis1 olmayan veya bu siirede

hayatin1 kaybeden hastalar ’Yok’’ seklinde kaydedildi.
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- Inme iinitesi

- Noroloji servisi

- Yogun bakim

- Dis merkeze sevk

- Geldigi hastaneye sevk
- Yok

Morbiditeyi degerlendirmek i¢in ileri tedavi yontemleri uygulanan hastalarin

24. saatinde cekilen beyin BT de kanama varlig1 ve 3 aylik mRS degeri tespit edilip
kaydedildi.

Mortalite bulgularini degerlendirmek iizere hastalarin hastane i¢i mortalite

durumlar1 ve 3 aylik mortalite durumlar tespit edilip veri tabanina kaydedildi. Veri

taban1 olusturmak icin Microsoft Excel 365 programi kullanildi.

3.1. Calismaya Dahil Etme Kriterleri:

. Acil servise sikayetlerinin baslanmasindan itibaren 6 saat i¢inde basvuran

hastalar.

Acil servise iskemik inme tanisiyla endovaskiiler tedavi (EVT) i¢in sevk edilen
hastalar.

Inme veri tabaninda intavendz trombolitik tedavi (IVT) ve EVT uygulanildig1
tespit edilen hastalar.

3.2. Calisma Dis1 Birakma Kriterleri:

—_—

e

Hemorajik inme hastalari.

On sekiz yas alt1 hastalar.

Acil servise baska nedenle bagvurmus ve takibinde inme gecirmis olan
hastalar.

Taburculuk sonras1 takipten ¢ikmis olan hastalar.

Hastane i¢i inme vakalari.

3.3. Verilerin Toplanmasi ve Kayit

UZA ve UCL’ye ait mevcut inme veri tabanlarindaki bilgilere ek olarak veri

tabanlar1 kullanilarak hastane bilgi sistemindeki hasta verilerine ulagildi. AU ve KTU

icin acil servise basvuran hastalardan Noroloji boliimiine yapilan konsiiltasyonlar

incelenip kriterlere uyan hastalar tespit edildi ve bu hastalarin hastane bilgi

54



sistemindeki verilerine ulasildi. Calismaya dahil etme kriterlerine uymayan hastalar
dislandi.

Hastalarin demografik verileri, acil servise bagvuru sekilleri, bagvuru anindaki
klinik bulgulari, klinik 6zge¢misgleri, tan1 ve tedavi zamanlari, tedavileri, tedavi
uygulama yerleri, 24 saat gdzlem yerleri, yattiklar1 servis bilgileri, mortalite ve

morbidite verileri Microsoft Excel 365 programina aktarild1.

3.4. Etik Kurul:

UCL Etik Kurulundan 06/05/2019 tarihinden etik kurul onay1 alinmistir.(Ek 2)
UZA Etik Kurulundan 13/05/2019 tarihinde etik kurul onay1 alinmistir. (Ek 3)
KTU Etik Kurulundan 24/01/2020 tarihinde etik kurul onay1 alinmustir, bu

onaya istinaden AU’den bas hekimlik onay1 almmustir.

3.5. istatistiksel Analizi:

Tiim veriler, Statistical Package for the Social Sciences 23.0 (SPSS Inc;
Chicago, IL, USA) programina aktarilarak analizleri yapilmistir. Degerlendirme
sonuglarinin tanimlayici istatistikleri; kategorik degiskenler i¢in say1 ve ylizde, sayisal
degiskenler i¢in ortalama, standart sapma, minimum, maksimum olarak verilmistir.
Bagimsiz gruplarda kategorik degiskenlerin oranlar1 arasindaki farklarin analizinde ki-
kare testi kullanilmistir. Sayisal degiskenlerin normal dagilimlari Shapiro Wilk testi
ile degerlendirilmistir. Verilerin normal dagilima uydugu 2 bagimsiz grup arasinda
Olgtimsel degiskenlerin karsilastirmalarinda Student t testi, normal dagilima uymadigi
durumda Mann Whitney U testi kullanilmigtir. Verilerin normal dagilima uydugu 3
bagimsiz grup arasinda dlgiimsel degiskenlerin karsilastirmalarinda varyans analizi,

uymadig1 durumda Kruskal Wallis testi kullanilmistir.
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4. BULGULAR

4.1. Demografik Veriler ve Klinik Bulgular

Calismanin yirttildiigii dort hastaneye 01.01.2016-31.12.2017 tarihleri
arasinda bagvuran ve arastirmaya dahil edilme kriterlerine uyan toplam 1034 hastanin
demografik verileri Tablo 14’de gosterilmistir. Bu hastalarin %50,5°1 kadin, %49,5’1
erkekti. Hastanelere gore ¢alismaya dahil edilen hasta sayilar1 AU igin 112, KTU icin
408, UCL i¢in 310 ve UZA i¢in 204’tii.

Tablo 14: Demografik veriler (N=1034)

Toplam Has.t‘aneler ) Istatistik
(n= 1034) KTU AU UZA UCL
(n=408) (n=112) (n=204) (n=310)
Cinsiyet, n (%)
Kadin 522 (50,5) 208 (51) 45(42) 99 48,5) 170 p= 0,059
(54,8)
Erkek 512 (49,5) 200 (49) 67 (59,8) 105(51,5) 140
(45,2)
Yas gruplari: n (%)
18-45 68 (6,8) 27(6,6) 14 (12,5) 9(4.4) 18 (5,8) p<0,001
46-65 272 (26,3) 99 (24,3) 40 (35,7) 62(30,4) 71(22,9)
66-85 552 (53,4) 246 (60,4) 52 (46,4) 108 (52,9) 146
47,1)
>85 141 (13,6) 35(8,6) 6(54) 25(12,3) 75(24,2)
Tiimii, 72 (19,0) 72(16,0) 67 (22,0) 72(20,0) 77 (23,0) p <0,001
medyan
(IQR)
Cinsiyete gore yas, medyan (IQR)
Kadin 75 (20,0) 74 (17,0) 67 (28,0) 74 (22,0) 79 (20,0)
Erkek 70 (17,0) 70 (15,0) 66 (17,0) 72 (19,0) 71 (22,0)

Istatistik P<0,001 P<0,001 P=0,99 P=0,57 P=0,001

Hastalar1 18-45, 46-65, 66-85, >85 olarak 4 gruba ayirdigimizda tim
hastanelerde en fazla bagvuru 66-85 yas grubundaydi ve tiim bagvuran hastalarin
%53,4’liydii. En az bagvuru olan grup AU harig tiim hastanelerde 18-45 yas grubuydu
ve tiim hastalarin toplam %6,8’ini olusturuyordu. AU’deyse en az basvuru olan yas

grubu >85 yas grubuydu. Yas gruplarmmin hastanelere gore dagiliminda gruplar
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arasinda anlamli farklilik tespit edildi (p<<0,001 Kruskal-Wallis). Hastanelere gore yas
ortancalart AU icin 67,22, KTU icin 72,16, UCL i¢in 77,23, UZA icin 72,2’idi ve
ortancalar arasinda anlamli fark tespit edildi (p<0,001 Kruskal-Wallis).

Hastalarin yaslarini cinsiyetlere gore incelendiginde tiim hastalarda erkekler

icin ortanca yas 70, (IQR 17), kadinlar iginse 75, (IQR 20)’idi. Gruplar arasinda
anlaml fark tespit edildi (p<0,001 Mann Whitney U Test).
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Tablo 15: Klinik Bulgular (N=1034)

Hastaneler Istatistik

Toplam KTO

AU

UZA UCL

Kan basinct mm/Hg, medyan (IQR)

Sistolik 150 (38) 150 (40) 147,5 (45) 147 (36) 154 (30) P=0,017
Toplam, n 974 384 111 175 304
Diyastolik 86,(24)  90,(20)  83,(22) 80,(19) 85,(23) P<0,001
Toplam, n 970 384 110 172 304
Kan sekeri mg/dl, medyan (IQR)
Kan sekeri 125 (51) 128(52) 133(81) 125(54) 118 (44) P=
Toplam, n 888 392 111 83 302 0,005
Atrial fibrilasyon n (%)
Var 317 (30,7) 145 (35,6) 23 (20,7) 66 (32,8) 82 (26,5) P=0,01
Yok 715 (69,3) 262 (64,4) 88 (79,3) 137 (67,2) 228(73,5)
Toplam, n 1032 407 111 204 310
Etkilenen viicut yarist, n (%)
Sag 404 (39,8) 159 (39,8) 44(39,3) 87 (43,7) 114(37.4) P<0,001
Sol 425 (41,8) 176 (44) 50(44,6) 79 (39,7) 120(39,3)
Her ikisi 28(2,8)  20(5) 6054 2(1) 0(0)
Hicbiri 159 (15,6) 45 (11,3) 12(10,7) 31 (15,6) 71 (23,3)
Toplam, n 1016 400 112 199 305
NIHSS Skoru, medyan (IQR)
NIHHS 9 (10) 7(8) 7(10) 14(14) 9(11) P<0,001
Toplam, n 1022 408 112 197 305
NIHSS Skoru Gruplari, n (%)
1-5 359(35,19) 160 (39,2) 45(40,2) 50 (25,4) 104(34,1) P<0,001
6-10 239 (23,4) 111 (27,2) 31(27,7) 30 (15,2) 67 (22)
11-25 404 (39,5) 133 (32,6) 35(31,3) 105(53,3) 131(43,0)
>26 20 (2) 4 (1) 10,9 12(6,1) 3()
Toplam, n 1022 408 112 197 305

Calismaya katilan hastalarin klinik bulgular1 Tablo 15°te goriilmektedir.

Basvuru aninda 6lgiilen kan basinglari incelendiginde tiim hastalar i¢in ortanca sistolik
kan basinci degeri 150 mm/Hg (IRQ 38) diyastolik kan basinci ortancast 86 mm/Hg

(IQR 24) olarak tespit edildi. Hastaneler arasinda basvuru anindaki hem sistolik hem
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de diyastolik kan basin¢lar1 arasinda anlamli farkliliklar vardi (sistolik p= 0,017,
diyastolik p<0,001 Kruskal Wallis).

Basvuru aninda olgiilen kan sekeri ortancasi dlgtimlere ulasilabilen 888 hasta
icin ortanca 125 mg/dl ‘idi (IQR=51). Hastaneler incelendiginde en yiiksek ortanca
133 mg/dl (IQR 81) ile AU, en diisiik ortanca 118 mg/dl (IQR 44) ile UCL’idi.
Hastaneler arasinda bagvuru aninda Olgiilen kan sekeri ortancalar1 acgisindan anlamli

farklilik vardi (p=0,005 Kruskal Wallis).

Hastalar bagvuru aninda EKG’lerinde atrial fibrilasyon (AF) varlig1 acisindan
incelendiginde verisine ulasilabilen 1032 hastanin %30,7’sinde (n=317) AF oldugu,
%69,3’iinde (n=715) AF olmadig: tespit edildi. Hastaneleri inceledigimizde en diisiik
AF oram1 %20,7 ile AU’de, en yiiksek AF oran1 %35,6 ile KTU’deydi. Hastaneler
arasinda basvuru aninda AF varlig1 orani agisindan anlamli farklilik vardi (p= 0,01

Pearson Chi Square).

Hastalar etkilenen viicut bolgeleri acisindan incelendiginde verisine
ulasilabilen 1016 hastanin %39,8’inin sag tarafinin %41,8’inin sol tarafinin etkilendigi
tespit edildi. Hastalarin %2,8’inde her iki viicut bolgesi de etkilenmisti. Hastalarin

%15,6s1nda herhangi bir lateralize fizik muayene bulgusu yoktu.

Bagvuru anindaki NIHHS hesaplandiginda verisine ulasilabilen toplam 1022
hastanin NIHHS ortancas1 9’idi (IQR 10). Bagvuru aninda en yiiksek NIHHS ortancasi
olan hastane 14 puan ile UZA idi. En diisiik NIHHS puani ise 7 (IQR 8) ortancayla
KTU’deydi. Bagvuru aninda hesaplanan NIHHS puani agisindan hastaneler arasinda

anlaml fark vardi (p<0,001 Kruskal Wallis).
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Sekil 12: Hastanelere gore NIHSS gruplari

Tablo 16: Komorbidite (N=1034)

Hastaneler Istatistik*
Toplam KTU AU UZA UCL
(n=1034) (n=408) (n=112) (n=204) (n=310)
Komorbidite, n (%)
Hipertansiyon 681 (66,1) 278(68,5) 65 (58) 140(68,6) 198 (63,9) p=0,14

Diyabet 248 (24,1) 100(24,6) 39(34,8) 46(22,5) 63 (20,4)* P<0,05
KKY 121 (11,8) 49 (12,1) 18(16,1) 26 (12,7) 28(9,1) p=0,23
KOAH 57(5,6) 29(7,1) 327 1469 1135 p=0,77
Kanser 93(9.2) 14(3,4)*> 5(4,5)¢ 33 (17,4)>¢ 41 (13,5)° p<0,05
Hiperlipidemi 249 (24.2) 20 (4,9)>® 8(7,1)>¢ 83(40,7)>¢ 138(45,1)>¢ p<0,001
Aritmi 261 (25,5) 68 (16,7) 17(15,2) 67 (32,8) 109 (36,3) p=0,42

Gegirilmis SVO 170 (16,5) 69 (16,9) 17(15,2) 44 (21,6) 40 (13) p=0,07
*1kili grup karsilastirmalarinda p degeri Bonferoni diizeltmesi ile <0,008 anlamli kabul edilmistir.
** KKY: Konjestif Kalp YetmezIligi KOAH: Kronik Obstruktif Akciger Hastaligi, SVO: Serebro

Vaskiiler Olay

Hastalarin komorbidite durumlar1 Tablo 16’da gosterilmistir. Tiim hastalarin
%66,1’inin hipertansiyon (HT) tanis1 oldugu tespit edildi ve hastaneler arasinda HT
varligr agisindan bir fark yoktu. Diyabet (DM) tanisi agisindan tiim hastalar
incelendiginde %24,1’inin DM tanis1 oldugu tespit edildi ve hastaneler arasinda

basvuran hastalarda DM tanis1 varlig1 agisindan istatistiksel olarak anlamli fark vardi
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(p<0,05 Pearson Chi-square). Bu fark incelendiginde AU igin DM oram %34.,8 olup
UCL i¢in %20,4 olan DM oraninda istatistiksel olarak anlamli sekilde fazladir (p<0,08
Pearson Chi-square). Konjestif kalp yetmezligi (KKY) ac¢isinda tiim hastalar
incelendiginde hastalarin %11,8’inin KKY tanis1 oldugu tespit edildi ve hastaneler
arasinda istatistiksel olarak anlamli farklilik yoktu (p=0,23 Pearson Chi-square).
Hastalar Kronik Obstruktif Akciger Hastaligi (KOAH) agisindan incelendiginde
hastalarin  %5,6’inin KOAH tanis1 aldig1 tespit edildi ve hastaneler arasinda

istatistiksel olarak anlamli fark yoktu (p=0,77 Pearson Chi-square).

Hastalar kanser tanis1 varligi agisindan incelendiginde toplam 93 hastanin
(%9,2) kanser tanis1 vardi, en yiiksek oranda kanser tanili hasta olan hastane %17,5
(n=33) ile UZA iken en diisiik oranda kanser tanili hasta olan hastane %3,4 (n=14) ile
KTU idi. Kanser tanil1 hasta oranlar1 acisindan hastaneler arasinda istatistiksel olarak

anlamli farkliliklar vardi ve bu ‘Tablo 4’te belirtilmistir.

Hastalar bagvuru aninda hiperlipidemi (HL) tanisi agisindan incelendiginde
hastalarin %24,2’sinin basvuru aninda HL tanis1 varken Tiirkiye’deki hastanelerdeki
basvuru aninda HL tanisinin Belgika’daki hastanelerden istatistiksel olarak anlamli
derecede az oldugu tespit edildi (p<0,008 Pearson Chi-square). Hastalar bagvuru
aninda aritmi tanis1 varlig1 agisindan incelendiginde hastalarin %25,5’inin mevcut
aritmi tanis1 oldugu tespit edildi ve hastaneler arasinda anlamli bir farklilik yoktu
(p=0,42 Pearson Chi-square). Gegirilmis Serebro Vaskiiler Olay (SVO) agisindan
hastalar incelendiginde hastalarin 16,5’inin daha énceden SVO geg¢irdigi tespit edildi

ve hastaneler arasinda anlamli farklilik yoktu (p= 0,07 Pearson Chi-square).

Degerlendirilen komorbiditeler arasinda HT varligt %66,1 ile en sik

hastalikken, KOAH %5,6 (n=57) ile en nadir hastalikt.
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4.2. iskemik inmeli Hasta Yonetimi

Tablo 17: Acil Servise Bagvuru Sekli (N=1015)

Tiim Hastaneler
Hastalar
KTU AU UZA UCL
(n=1015) (n=404) (n=112) (m=204) (n=295)
Basvuru sekli n (%)

Ambulans TR 227 (22,4) 157 (38,5) 70 (62,5)
Ambulans BE 72 (7,1) 35(17,2) 37(12,5)
SMUR/MUG 189 (18,6) 40 (19,6) 149 (50,5)
Ayaktan 155 (15,3) 54 (13,2) 39 (34,8) 19 (9,3) 43 (14,6)
Nakil TR 196 (19,3) 193 (47,3) 3 (2,7)
Nakil BE 176 (17,3) 110 (53,9) 66 (22,4)

Hastalarin acil servise bagvuru sekilleri Tablo 17°de incelendi. Akdeniz
Universite Hastanesine basvuran hastalarin %62,5’i Ambulans TR ile basvurmustu,
KTU’ye en sik bagvuru %47,3 ile Nakil TR yoluyla olmustu. UCL’ye en sik bagvuru
%50,5 ile SMUR/MUG yoluyla, UZA’ya en sik bagvuru %53,9 ile Nakil BE yoluyla
olmustu. En yiiksek oranda ayaktan hasta bagvurusu olan hastane %34,8 ile AU olarak
tespit edildi.

UZA
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Acil Servise Bagvuru
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[ Ayaktan
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|
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0.0% 20.0% 40.0% 60.0% 80.0% 100.0% YUZDE

Sekil 13: Hastanelere Gore Acil Servise Basvuru Sekli



Tablo 18: Uygulanan tedavi (n=1034)

Hastaneler [statistik
KTU AU UZA UCL
(n=408) (n=112) (n=204) (n=310)

Tiim Hastalar
(n=1034)

Uygulanan tedavi n, (%)

Mleri tedavi* 617 (59,7) 197 (48.3)2P¢ 31 (37.7) 152 237 (76.5) P<0,001
ade (74_9) bd ce

Konvansiyonel 416 (40,3) 211 (51.7) 81(72.3) 51 (25.1) 73 (23.5)

Tedavi
*IVT, EVT, IVT+EVT

**Her satirda ayn1 harfle isaretlenen Sl¢iimler arasinda istatistiksel olarak anlamli farklilik vardir.
*#*[kili grup karsilastirmalarinda p degeri icin Bonferoni diizeltmesi ile <0,008 anlaml1 kabul

edilmigtir.

Hastalara uygulanan tedaviler Tablo 18’de incelendi. Ileri tedavi yontemleri
(IVT, EVT) uygulanan hastalar konvansiyonel tedavi uygulanan hastalarla
karsilastirildiginda AU’ye basvuran hastalarm %37,7’sine ileri tedavi yontemleri
uygulanmisti ve bu oran ii¢ hastaneden de istatistiksel olarak anlamli sekilde diisiiktii
(p<0,001 Pearson Chi Square). KTU’de ileri tedavi yontemi uygulanan hastalarin
orani (%48,3) hem UCL (%76,5) hem de UZA’dan (%74.,9) istatistiksel olarak anlaml1
sekilde diisiiktii (swrasiyla p<0,001, p<0,001 Pearson Chi Square). UCL ve UZA
arasinda ileri tedavi uygulanan hasta orani agisindan istatistiksel olarak anlamli fark

yoktu (p=0,684 Pearson Chi Square).

Tablo 19: Uygulanan tedavi yontemlerinin ayrintilar1 (n=1034)

Tim Hastaneler

Hastalar ~ KTU AU UZA UCL
(n=1034) (n=408) (n=112) (n=204) (n=310)

Uygulanan tedavi detaylar n, (%)

Trombolitik 322 (31,2) 136(33,3)30(26,8) 41(20,2) 115(37,1)
Endovaskiiler girisim 94 (9,1) 22(5,4) 10,9 36 (17,7)  35(11,3)
Trombolitik+ 201 (19,5) 39(9,6) 0(0) 75(36,9) 87 (28,1)
Endovaskiiler

Trombolitik 117 (11,3) 58(14,2) 18 (16,1) 15(7,4) 26 (8,4)
Kontrendike

Tedavi Ret 42 (4,1) 3709,1) 2(1,8) 2(1) 1(0,3)
Endikasyon yok 257 (24,9) 116 (28,4) 61 (54,5) 34 (16,7) 46 (14,8)
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Hastalara uygulanan tedavi yontemleri Tablo 19°da incelendi. Calismaya dahil
edilen tiim hastalar degerlendirildiginde 1033 hastanin %31,2’ine tek basina
trombolitik tedavi uygulanmisti. Hastalarin %9,1’ine sadece endovaskiiler iglem,
%19,5’ine trombolitik tedavi ve endovaskiiler islem yapilmisti. Hastalarin %4,1°1
kendisine &nerilen ileri tedavi yontemini reddetmisti. ileri tedaviyi reddeden hastalarin
37’si KTU de geri kalan besi diger ii¢ hastanedeydi. AU’ye basvuran hastalarm sadece
bir tanesine endovaskiiler girisim uygulanmisken (dis merkezde) higbir hastaya
trombolitik ve endovaskiiler girisim ayni1 anda uygulanmamaisti. Hastalara uygulanan
tedavi detaylar1 kadin ve erkek cinsiyetler a¢isindan incelendiginde gruplar arasinda

anlamli farklilik tespit edilmemistir (p=0,132 Pearson Chi Square).

UZA

W ucL
-
< mivr
— MWevr
1) WvT+EVT
< EKonlraendike
. Tedavi Red
I KTU [l Endikasyonu Yok
AU

0.0% 20.0% 40.0% 60.0% 80.0% 100.0% YUZDE

Sekil 14: Hastanelere Gore Tedavi Oranlari

Tablo 20: Trombolitik baslama yeri (n=505)
Tiim Hastalar Hastaneler
(n=505) KTU AU UZA UCL
(n=166) (n=30) (n=111) (n=198)

Trombolitik baslama yeri, n (%)

Acil Servis 228 (45,1) 166 (100)  30(100) 1(0,9)  31(15,7)
BT 150 (29,7) 32 (28,8) 118 (59,6)
Dis Merkez 127 (25,1) 78 (70,3) 49 (24,7)

Hastalara trombolitik tedavinin nerde baslandigi Tablo 20’de gosterildi.
Hastaneler incelendiginde AU ve KTU’de tiim hastalara (%100) tedavinin acil serviste

baslandig1 tespit edildi. Her iki hastaneye sevkli gelen higbir hastaya sevk eden
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kurumda trombolitik tedavi baslanmamisti (%0). UCL’de degerlendirilen hastalarin
%15,7’ine  Acil Serviste, %59,6’sina Tomografi Unitesinde trombolitik tedavi
baglanmisti. KTU’de ve AU’de tedavi gdren higbir hastaya (%0) dis merkezde
trombolitik tedavi baslanmadigi tespit edildi. UCL’ye basvuran hastalarin %24,7’sine
ve UZA’ya bagvuran hastalarin %70,3’line trombolitik tedavinin dis merkezde

uygulandigi belirlenmistir.

Tablo 21: ilk 24 saat takip yeri (n=600)
Tim Hastaneler
Hastalar ~ KTU AU UZA UCL
(n=600) (n=189)  (n=30) (n=150)  (n=231)
[lk 24 saat takip yeri, n (%)

Acil Servis 173 (28,8) 161 (85,2) 12 (40)

Inme Unitesi 210 (35,0) 37 (24,7) 173 (74,9)
Noroloji servisi 14 (2,3) 5(2,6) 56,7 4@,

Yogun bakim 202 (33,7) 23(12,2) 13(43,3) 109 (72,7) 57 (24,7)
Yok 1(0,1) 1(0,4)

IVT, EVT veya her ikisi uygulanan hastalarin tedavi sonrasi ilk 24 saat takip
edildikleri yerler Tablo 21°de incelendi. AU’deki hastalarin %43,3’iiniin yogun
bakimda, KTU’deki hastalarn %85,2’sinin acil serviste, UCL’deki hastalarin
%74,9’unun inme tlnitesinde, UZA’daki hastalarin %72,7’sinin yogun bakimda takip
edildigi belirlendi.

Tablo 22: Hastanin yatisinin yapildigi servis ya da sevk edildigi hastane
(n=1023)

Hastaneler
Toplam = -
(n= 1023) KTU AU UZA UCL
B (n=405) (n=112) (n=202) (n=304)

Yattig1 yer n, (%)
Inme iinitesi 235 (23) 8 (4) 227 (74,7)
Noroloji servisi 2532477y T77(19) 82(73,2) 92(45,5) 2(0,7)
Yogun bakim 86(8,4) 57(14,1) 11(9,8) 13(6,4) 5(1,6)

GoOnderen hastane 205 (20) 55(13,6) 0(0) 89 (44,1) 61 (20,1)

Farkl1 hastane 224 (21,9) 208 (51,4) 13 (11,6) 0(0) 3(1)
Yok 20 (2) 8(2) 654 0@ 6(2)
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Calismaya dahil edilen hastalar yatisinin yapildigi servis ya da sevk edildigi
hastane acisindan Tablo 22°de incelendi. KTU’ye basvuran hastalarm %51,4’{iniin
farkl1 hastaneye sevk edildigi, AU’ye basvuran hastalarin %73,2’si Noroloji Servisine
yatirildigr, UZA’ya basvuran hastalarin %45,5’inin noroloji servisine yatirildigi,

UCL’ye basvuran hastalarin %74,7’sinin inme iinitesine yatirildigi tespit edildi.

Yattigi Servis

[ inme Unitesi

B Noroloji Servisi

[l Yogun Bakim

[IJ Sevk Eden Hastaneye
[T] Baska Bir Hastaneye
[ Higbiri

HASTANE

oox 200% 0o soo% soox we YUZDE

Sekil 15: Yirmi dort saat takip sonrasi yatis yapilan servis ya da hastane
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4.3. Zaman Bulgulan

Tablo 23: Hastalarin tan1 ve tedavisi i¢in gegen siirelerin hastanelere gore karsilastirilmasi (n=1033)

Hastaneler Istatistik
Tiim Hastalar KTU AU UZA UCL

Siireler: Medyan (IQR), n
Semptom-Kap1 Siiresi 129 (126),989 153 (99,3) 2 406 60 (41,5)>>¢, 112 162 (100) 4,201 116 (134) 254,406 P<0,001
Kapi-Muayene Siiresi 3(3,5), 505 3(3,25)%, 395 5,52 110 P=0,003
Kapi-BT Siiresi 20 (15), 785 17 (358) &5 11 22(9,75) >4, 110 24 (17,5)°,93 25 (15) <4, 224 P<0,05
BT-Trombolitik Siiresi 29 (37), 365 42 (29) »bc 153 81,5(36,5)>%¢,30 18 (13)»d, 37 16 (17) ¢, 145 P<0,001
BT-Trombektomi Siiresi 69 (44), 121 70,5 (41), 50 51 (36.,5), 14 69 (39), 54 P=0,326
Kapi-Trombolitik Siiresi 52 (37), 391 57 (28) %< 171 101 (52,8)>%¢, 30 33 (21)™4, 37 41 (28) ©¢, 152 P< 0,001
Kapi-Trombektomi Siiresi 43,5 (59),282 85 (41)~" 57 23 (20,3) ¢, 108 56 (62) >¢, 117 P< 0,001
Kapi-Trombektomi Siiresi** 85,5 (43,5), 100 88 (40,8), 34 70 (32,5), 15 90 (59), 51 p=0,129
Semptom-Trombolitik 145 (100), 464 180 (77) »®,161 150 (33,8) ¢, 30 105 (86) »¢, 112 118 (103) ®, 126 P < 0,001
Siiresi*#*
Semptom-Trombektomi 210 (111),268 210 (127), 58 210 (82), 109 210 (155), 101 P=0,641
Siiresi

*Her satirda ayni1 harfle isaretlenen 6l¢limler arasinda istatistiksel olarak anlamli farklilik vardir.
** Bagvuru sekli Nakil-BE ve Nakil-TR olan hastalar dislanmistir.

***Di1s merkezde trombolitik tedavi uygulanan hastalar dislanarak hesaplanmigtir.

Calismaya dahil edilen hastalarin tan1 ve tedavi i¢in gecen siirelerin karsilastirilmas1 Tablo 23’te gdsterildi. Hastaneler incelendiginde

medyan semptom-kap siiresinin AU’de diger hastanelere gore anlamli diizeyde kisa oldugu belirlendi (p<0,001). Kapi-Muayene siirelerine sadece



Tiirkiye’deki hastanelerde ulasilabildi. KTU medyan Kapi-Muayene siiresinin AU’den anlamli derecede kisa oldugu belirlendi (p<0,001). Kap-
BT siiresi i¢in yapilan degerlendirmedeyse en kisa medyan Kapi1-BT siiresi KTU’de tespit edildi ve bu siire diger tiim hastanelerden anlamli
derecede kisaydi (p<0,001). Medyan BT-Trombolitik siiresi en kisa olan hastane UCL idi ve bu deger KTU ve AU’den anlamli derecede kisaydi
(p<0,001). Medyan BT-Trombektomi siireleri incelendiginde KTU, UCL, UZA arasinda istatistiksel olarak anlamli farklilik yoktu, AU’de
trombektomi yapilmamaktaydi. Kapi-Trombolitik siireleri incelendiginde medyan Kapi-Trombolitik siiresi en kisa olan hastane UZA olarak
belirlendi ve bu siire KTU ve AU’den istatistiksel olarak anlamli sekilde kisaydi (p<0,001). Medyan Kapi-Trombektomi siireleri incelendiginde
bu siirenin en kisa UZA’da oldugu ve trombektomi yapilan diger iki hastaneden anlamli derecede kisa oldugu tespit edildi. Bagvuru sekli Nakil-
BE ve Nakil-TR olan hastalar dislandiginda medyan Kapi-Trombektomi siireleri agisindan hastaneler arasinda istatistiksel olarak anlamli farklilik
tespit edilmemistir. Hastalar medyan Semptom-Trombolitik siireleri agisindan incelendiginde en kisa medyan Semptom-Trombolitik siiresi UZA
idi ve KTU ve AU’den istatistiksel olarak anlaml sekilde kisayd1 (p<0,001). Medyan Semptom-Trombektomi siireleri incelendiginde KTU, UCL
ve UZA arasinda istatistiksel olarak anlamli bir farklilik tespit edilmedi(p=0,64



Tablo 24: MUG/SMUR Sisteminin etkinligi (n=319)

MUG/SMUR Diger* p **
Siire (dk.) (n=188) (n=131)

Medyan (IQR) n Medyan (IQR) n
Semptom-Bagvuru 70 (99) 167 113 (151) 122 0,008
Kap1-BT Siiresi 20 (15,5) 175 33(7,2) 124  <0,001
BT-Trombolitik 17,5 (18) 108 15 (15) 63 0,466
BT-Trombektomi 68,5 (45,5) 48 66 (42) 13 0,798
Kapi-Trombektomi 82 (53) 51 90 (37,5) 15 0,635
Kapi-Trombolitik 36 (25) 113 52(27,2) 63 0,002
Semptom-Trombolitik 102 (99,7) 98 137 (97) 61 0,016
Semptom-Trombektomi 140,5 (101) 46 150 (65) 12 0,939

* Ambulans, ayaktan, **Test istatistigi tiim degerler i¢in: Mann-Whitney U testi

Belcika’da hastane oncesi acil saglik hizmetlerinde kullanilan MUG/SMUR
sisteminin etkinligini degerlendirmek icin Belgika’da olay yerinden direk gelen
hastalar (nakiller hari¢ tutuldu) “MUG/SMUR”’ ile gelen hastalar ve ’Diger”’
(Ambulans, Ayaktan) seklinde iki gruba ayrildi. MUG/SMUR ve diger yontemlerin
karsilastirilmasi Tablo 24’te gosterildi.

Basvuru sekli MUG/SMUR olan hastalarinin Semptom-Basvuru Siiresinin,
diger hastalara gore daha diisiik oldugu tespit edilmistir (p=0,008 MWU testi). Kapi-
BT siiresinin MUG/SMUR hasta grubunda diger hasta grubuna gore daha kisa oldugu
tespit edilmistir (p<0,001 MWU testi). Iki hasta grubunda BT-Trombolitik, BT-
Trombektomi, Kapi-Trombektomi ve Semptom-Trombektomi siireleri agisindan
farklilik  gozlenmemistir. MUG/SMUR hasta grubunda Kapi-Trombolitik ve
Semptom-Trombolitik siirelerinin diger hasta grubuna gore daha kisa oldugu tespit

edilmistir (sirastyla p=0,002, p=0,016 MWU testi).
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Tablo 25: Ambulans ile bagvuran hastalarin tilkelere gore tan1 ve tedavi siireleri

(n=296)

Belgika Tiirkiye p*
Siire (dk.) Medyan (IQR) n  Medyan (IQR) n
Semptom-Basvuru 88 (47,5-174) 63 89 (52,5-157) 227 0,830
Kap1-BT 31 (20-37) 65 19 (12-24) 223 <0,001
BT-Trombolitik 12 (10-26) 39 46 (33-70) 93 <0,001
BT-Trombektomi 79 (63-141) 10 70,5 (45,5-81) 24 0,219
Kapi-Trombektomi 94 (78-113) 14 80 (67-108) 29 0,282
Kapi-Trombolitik 41 (30,5-65) 39 61 (50-89,5) 95 <0,001
Semptom-Trombolitik 130 (82-174) 37 165 (123-200) 95 0,019
Semptom-Trombektomi 155 (123-198) 11 180 (150-262) 29 0,163

*Test istatistigi tiim degerler i¢in: Mann-Whitney U testi

Ambulans ile bagvuran hastalarin iilkelere gore tani ve tedavi siirelerinin

karsilastirmasi Tablo 25°te gosterildi. Her iki lilkede acil servise bagvuru sekli

“Ambulans’® olan hasta gruplar1 karsilastirildiginda Semptom-Basvuru, BT-

Trombektomi, Kapi-Trombektomi ve Semptom-Trombektomi siireleri agisindan

istatistiksel olarak anlamli farklilik tespit edilmedi. Kapi-BT siiresi Belcika hasta

grubunda Tiirkiye hasta grubuna gore uzundu (p<0,001 MWU). BT-Trombolitik,

Kapi-Trombolitik ve Semptom-Trombolitik siireleri Belgika grubunda Tiirkiye
grubuna gore daha kisaydi (sirastyla p<0,001, p<0,001, p=0,019 MWU).

Belgika

Turkiye

0 20 40 60 80 100

120 140

Sekil 16: Ulkelere gére ambulans hastalarinin IVT siireleri
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Tablo 26: Ayaktan bagvuran hastalarin {ilkelere gore tani ve tedavi siireleri n(=153)

) Belcika Tiirkiye
Stire Siire (dk.) n Sire (dk.) n pdegeri*
Semptom-Bagvuru, Medyan (IQR) 135 (153) 59 61 (62) 90 <0,001
Kapi1-BT, Medyan (IQR) 39 (27,5) 59 19 (13) 90 <0,001

BT-Trombolitik, Medyan (IQR) 20,5 (14,7) 24 54,5@42,8) 34 <0,001
Kapi-Trombolitik Siiresi, Ort£SS  63,3+24,2 24 824322 34 0,02
Semptom-Trombolitik Siiresi 150+58,2 24 146+37,3 33 0,77

Ort+SS
*Test istatistigi: Medyan degerleri icin Mann-Whitney U testi. Ortalama degerler i¢in Student-t Testi,

Levene’s testi: <0,05.

Ayaktan bagvuran hastalarin {ilkelere gore tan1 ve tedavi siirelerinin
karsilastirilmas1 Tablo 26’da gosterildi. Basvuru sekli “’Ayaktan’’ olan hastalar
karsilastirildiginda Semptom-Bagvuru, Kapi-BT siirelerinin Tiirkiye grubunda daha
kisa oldugunu, BT-Trombolitik ve Kapi-Trombolitik siirelerinin Belcika grubunda
daha kisa oldugu tespit edildi (Sirastyla (p<0,001, p<0,001, p<0,001) MWU, p=0,02
Student-t test). Ayaktan hasta grubunda Semptom-Trombolitik siiresi agisinda iilkeler

arasinda farklilik yoktu.
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Tablo 27: Hastalarin hastaneye gelis sekline gore tan1 ve tedavi girisimleri i¢in gegen siirelerin karsilastirilmasi

Siire, medyan (IQR)

Semptom- Kapi- BT- BT- Kapi- Kapi- Semptom- Semptom-

Kap1 BT Trombolitik Trombektomi Trombolitik Trombektomi Trombolitik Trombektomi
Hastaneye gelis sekli
Ambulans-BE 88 (127)*° 31 (18)xb<c 12 (16)2>< 79 (78,3) 41 (34,5)*> 94 (34,8)* 130 (92)? 155 (74,5)*°
Ambulans-TR 89 (105)¢ 19 (12)%4d 46 (37)f 70,5 (35,5) 61 (39,5)xcde 80 (41)° 165 (77,5)><4 180 (112)
Ayaktan 80 (98)=F: 26 24)4ef 40 (46,8)>¢ 48,5 (47) 69 (25)bFeh 119 (128)¢ 147 (60)>te 221 (179)
MUG/SMUR 70 (99)&h 20 (15,5)* 17,5 (18)%f 68,5 (45,5) 36 (25) o 82 (52,5)¢ 102 (99,8)>¢ 141 (101)°
Nakil-BE 197 (80)c-eei 21 (6) 19,5 (17,8) 79 (40) 28 (23)4e 24 (20)2bede 105 (66,5)F 225 (86,5)*¢
Nakil-TR 160 (81)>dLhi 17 (13)be 38(29,5)*¢  73,5(36) 52 (31)eh 80 (62,8)° 205 (72,5)%4¢ 270 (105)>4
istatistik analiz P 0001 p<0,001 p<0,001 p=0,512  p<0,001 p<0,001 p<0,001 p<0,001

H=246,965 H=62,222 H=97,788 H=4,264 H=83,410 H=157,355  H=93,209 H=33,037

*Her bir siitunda ayn1 harf ile isaretlenen dl¢limler arasinda istatistiksel olarak anlamli farklilik bulunmaktadir (p<0,05)

Hastalarin hastaneye gelis sekline gore tan1 ve tedavi girisimleri i¢in gegen stirelerin karsilastirilmasi Tablo 27°de gosterildi. Semptom kap1
stiresi hastaneye gelis sekline gore karsilagtirildiginda Nakil-BE ile acil servise getirilen hastalar i¢cin medyan Semptom-Kap: Siiresinin diger
sekillerle getirilen hastalara gore anlamli diizeyde daha uzun oldugu belirlendi (p<0,001). Kap1 BT siiresi i¢in yapilan karsilagtirmada ise

Ambulans-BE ile getirilenler i¢in gegen siirenin medyan degerinin digerlerinden daha fazla oldugu ancak bu farkliligin gelis sekli Ayaktan ve



Nakil-BE olanlara gore anlamli diizeyde farklilasmadigi (p>0,05); diger gelis sekillerine gore ise anlamli diizeyde farklilik tasidigi belirlendi
(p<0,05). Kap1-Trombolitik siiresi agisindan yapilan incelemede gelis sekli MUG/SMUR olan hastalarin tedavi alma siiresinin medyan degerinin
diger sekillerle gelenlerden daha kisa oldugu ve bu farkliligin Ambulans-BE ve Nakil-BE digindaki gelis sekillerine gore anlamlilik tagidig goriildii
(p<0,05). Caligmada ayrica Ayaktan gelen hastalarda medyan Kapi-Trombolitik ve Kapi-Trombektomi siiresinin; Nakil-TR ile getirilen hastalarda
ise medyan Semptom-Trombolitik ve Semptom-Trombektomi siiresinin diger sekillerle getirilen hastalara gore daha uzun oldugu saptandi. BT-

Trombektomi siiresinin ise hastalarin acil servise getirilis sekillerine gore istatistiksel olarak anlamli bir degisim gostermedigi belirlendi (p=0,512).



Tablo 28: intravendz trombolitik tedavisi uygulanan yere gére tan1 ve tedavi girisimleri igin gegen siirelerin karsilastiriimasi

Siire, medyan (IQR)

Kapi1-BT BT-trombolitik BT-trombektomi  Kapi-trombolitik Kapi-trombektomi Sempt- Sempt.-
(n=350) (n=349) (n=66) (n=373) (n=196) trombolitik trombektomi
(n=444) (n=190)
Acil Servis 17 (12)* 45 (38,5) 62 (49) 61 (39) 85 (41)° 176 (77)%¢ 210 (131)f
BT 21 (16,5)* 15 (14) 65,5 (41,3) 37 (24) 80 (35,5)° 105 (101)¢ 140,5 (89,3)"¢
D1s Merkez 23 (4) (0) 40 (3) 0) 24,5 (21)b¢ 108 (64,5)° 225 (79,5)8
Istatistik analiz  p=0,006 p<0,001 p=0,253 p<0,001 p<0,001 p<0,001 p<0,001
H=10,245 U=3266,000 H=2,751 U=7400,000 H=115,616 H=80,795 H=27,302

*Her bir siitunda aym harf ile isaretlenen dlgiimler arasinda istatistiksel olarak anlamli farklilik bulunmaktadir (*p=0,005; ®p<0,001; °p<0,001; 4p<0,001; °p<0,001; fp:0,007;
&p<0,001).

Intravendz trombolitik (IVT) tedavisi uygulanan yere gore tam ve tedavi girisimleri i¢in gegen siirelerin karsilastiriimas1 Tablo 28’de
goriilmektedir. IVT acil serviste uygulanan hastalarda Kap1-BT siiresinin tomografi {initesinde [VT uygulananlara gore anlamli derecede daha kisa
oldugu saptandi (p=0,005). Intravendz trombolitik tedavisi tomografi iinitesinde uygulananlarda ise BT-Trombolitik siiresi ve Kapi-Trombolitik
siiresi tedavisini acil serviste alanlara gore anlaml diizeyde daha kisa idi (p<<0,001). Kapi-trombektomi siiresinin en kisa oldugu hasta grubunun
tedavisini dis merkezde alanlar (p<0,001), semptom-trombektomi siiresinin en kisa oldugu hasta grubunun ise tedavisini tomografi {initesinde
alanlar oldugu belirlendi (p<0,05). Calismada ayrica IV trombolitik tedavisini acil serviste alan hasta grubunda semptom-trombolitik siiresinin

diger hastalara gore anlamli diizeyde daha uzun oldugu goriildii (p<0,001).



Tablo 29: Tomografi iinitesinin yerine gore tani ve tedavi girisimleri i¢in gegen

stirelerin karsilagtirilmasi (n=378)

Siire, medyan (IQR)
Kapi-BT BT- BT- Kapi- Kapi-
trombolitik trombektomi trombolitik  trombektomi

BT Unitesi Yeri

Acil Serviste 16 (11)  41,5(29) 60,5 (49) 57 (28) 83,5 (39,3)

AS diginda 21(16,3) 21 (34) 66 (43) 46,5 (45,5) 80,5 (36,5)

[statistik analiz p<0,001 p<0,001 p=0,624 p=0,001 p=0,400
U=10956 U=8528 U=417 U=13636 U=705

* Acil Servis

** D1g merkezde IVT alan hastalar diglanmustir.

Tomografi {initesinin yerine gore tani ve tedavi girisimleri i¢in gegen siirelerin
karsilastirilmast Tablo 29’da sunulmustur. Tomografi iinitesi acil serviste olan
hastanede (KTU) tomografi iinitesi acil servis disinda olan hastanelere gore Kap1-BT
siiresinin anlamlhi diizeyde kisa (p<0,001) BT-Trombolitik (p<0,001) ve Kapi-
Trombolitik (p=0,001) siirelerinin ise anlamli diizeyde daha uzun oldugu saptanda.
Calismada hastaneler arasinda tomografi tinitesinin yerine gore BT-Trombektomi
stiresi ve Kapi-Trombektomi siiresi bakimindan ise anlaml bir farklilik olmadig1

belirlendi (sirasiyla p=0,624, p=0,400).

Dakika
28 4
o
w24 1
g
-
73]
£ C Ortalama (95%GA)
= O
% 0 Medyan
g 20 1
]
16 - O
1 2

1.BT Yeri: Acil Serviste 2: BT Yeri: Acil Servis Disinda

Sekil 17: BT yerine gore Kap1-IVT siireleri
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Tablo 30: IVT tedavisini acil serviste alan hastalar i¢in BT {initesinin yerine gore tani
ve tedavi girisimleri i¢in gegen siirelerin karsilastirilmasi

Siire, medyan (IQR)

Kapi-BT  BT- BT- Kapi- Kapi-
(n=209) trombolitik trombektomi trombolitik trombektomi
(n=206) (n=23) (n=225) (n=37)
BT Unitesi Yeri
Acil Serviste 16 (11) 41,5 (29) 60,5 (49) 57 (28) 83,5 (39,3)
AS*disinda 51 (14)  5543,5) 90 (0) 85 (39) 147 (0)
[statistik p=0,004 p<0,001 p=0,365 p<0,001 p=0,174
analiz U=3214,500U=2931,500 U=5,000 U=2750,000 U=3,500

* Acil Servis

Tablo 30°da IVT tedavisini acil serviste alan hastalar i¢in BT iinitesinin yerine
gore tan1 ve tedavi girigimleri i¢in gecen slirelerin karsilagtirilmasi yer almaktadir.
Intravenoz trombolitik tedavisini acil serviste alan hastalar i¢in, BT {initesi acil serviste
olan hastanede incelenen tiim siire degiskenlerinin BT {initesi acil servis disinda olan
hastanelere gore daha kisa oldugu belirlendi. S6z konusu farklilik Kap1-BT (p=0,004),
BT-Trombolitik (p<0,001) ve Kapi-Trombolitik (p<0,001) siireleri i¢in anlaml1 iken
BT-trombektomi (p=0,365) ve Kapi-Trombektomi (p=0,174) siiresi i¢in anlamh
degildi.

Tablo 31: IVT tedavisinin uygulandigi yer ve BT {initesinin yerine gore tani ve tedavi

girisimleri i¢in gegen siirelerin karsilagtirilmasi

Siire, medyan (IQR)

Kapi-BT  BT- BT- Kapi- Kapi-
(n=291) trombolitik trombektomi trombolitik  trombektomi
(n=287) (n=62) (n=309) (n=79)

BT konumu ve IVT tedavisi uygulanan yer

Grup 1 16 (11) 41,5 (29) 60,5 (49) 57 (28) 83,5 (39,3)

Grup 2 21(16,5) 15(14) 65,5 (41,3) 37 (24) 80 (35,5)

[statistik analiz p<0,001 p<0,001 p=0,675 p<0,001 p=0,315
U=7741,000 U=2699,000 U=411,500 U=6280,000 U=672,000

*Grup 1: BT acil serviste IVT acil serviste; Grup 2: BT acil disinda IVT BT {initesinde
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Intravendz trombolitik tedavisinin uygulandigi yer ve BT iinitesinin yerine
gore tan1 ve tedavi girisimleri i¢in gecen siirelerin karsilastirilmas: Tablo 31°de
goriilmektedir. Grup 1’°deki hastalar i¢cin (BT acil serviste IVT acil serviste) Kap1-BT
stiresi Grup 2’dekilere (BT acil disinda IVT BT iinitesinde) gore anlamli diizeyde daha
kisa iken (p<0,001), BT-trombolitik siiresi (p<0,001) ve Kap1-Trombolitik siiresi Grup
2’dekilere gore anlamli diizeyde daha uzun idi. Gruplar arasinda BT-Trombektomi
stiresi (p=0,675) ve Kapi-Trombektomi siireleri (p=0,315) bakimindan anlamh bir
farklilik olmadig tespit edildi.

Tablo 32: Sevkle gelen hastalarda IVT tedavisinin uygulandigi merkeze gore tani ve
tedavi girisimleri i¢in gecen siirelerin karsilastirilmasi

Siire, medyan (IQR)

Semptom- Kapi1-BT BT- Kapi- Semptom- Semptom-
Kap1 Trombektom Trombektom Trombolitik Trombektom
(n=201) (n=64) i i (n=166) i
(n=10) (n=131) (n=128)
IVT tedavisinin uygulandig: yer
Dis
merkez 197 (73) 23¢4) 403 24,5 (21) 108 (64,5) 225 (79,5)
Sevk

edildigi 145 (62) 16 (13) 62 (62) 79 (50) 205 (75)  264,5 (109)

merkez

Istatisti p<0,001  p=0,334 p=0,304 p<0,001 p<0,001  p=0,149

k analiz U=2261,50 U=37,00 U=6,000  U=112,500 U=1223,50 U=609,000
0 0 0

Tablo 32°de sevkle gelen hastalarda IVT tedavisinin uygulandig1 merkeze gore
tan1 ve tedavi girisimleri i¢in gecen siirelerin karsilastirilmas: goriilmektedir. Sevkle
gelmis olup IVT tedavisi dis merkezde uygulanan hastalarda Semptom-Kapi siiresi,
IVT tedavisi sevk edildigi hastanede uygulananlara gore anlamli diizeyde daha uzun
idi (p<0,001). intravendz tedavinin uygulandigi merkez bakimmdan Kap1-BT, BT-
Trombektomi ve Semptom-Trombektomi siireleri anlamli bir farklilik gostermezken
Kapi-Trombektomi ve Semptom-Trombolitik siirelerinin, tedavisini dig merkezde alan

hastalarda daha kisa oldugu bulundu (p<0,001).
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4.4. inme Protokolleri

Tablo 33: Hastanelerin inme protokollerinin karsilastiriimasi

AU KTU UCL UZA
Kendi hastane 6ncesi ekibi Yok Yok Var Var
Inme kodu Yok Yok Var Var
Acil serviste BT Yok Var Yok Yok
Inme koduyla direk BT ye Yok Yok Var Yok
gidilmesi
BT odasinda IVT uygulamas1 Yok Yok Var Var
Acil serviste siirekli Norolog Yok Yok Var Yok
bulunmasi
Girisimsel radyoloji Yok Var Var Var
Sevk eden hastanede IVT Yok Yok Var Var
uygulanmasi
EVT i¢in sevkli gelen - Yok Var Var
hastalarda acilin atlanmasi
Inme Unitesi Yok Yok Var Var
24 Saat gbzlem yeri Noroloji Acil Inme Inme
servisi Servis Unitesi ~ Unitesi
Kapi-BT siiresi dk. (IQR) 22 (9.75) 17(35.8) 25(15) 24(17.5)
Kapi-IVT siiresi dk. (IQR) 101(52.8) 57(28) 41(28) 33(21)
Kap1-EVT siiresi dk. (IQR) - 88 (40.8)  90(59) 70 (32.5)

Hastanelerin inme protokollerini  karsilagtirdigimizda Belgika’daki iki
hastanenin kendi ambulans ve hastane Oncesi ekiplerinin oldugunu belirledik.

Tiirkiye’deki hastanelerin sadece kendi hasta nakil ambulanslar1 vardi.

Inme kodu uygulamas: UCL ve UZA’da vardi ancak AU ve KTU’de yoktu.
Hastaneler iginde tomografinin acil serviste oldugu tek merkez KTU idi. Hastane
oncesi ekiplerin inme kodu ile getirdikleri hastanin acil serviste yataga alinmadan
dogrudan tomografiye gotiiriildiigii tek hastane UCL idi. Hem UCL hem de UZA
tomografi masasinda trombolitik tedavi uyguluyordu. Acil serviste tam zamanli
nérolog bulunan tek merkez UCL idi. Dort merkezden AU’de girisimsel radyoloji
initesi yoktu. Belgika’da sevkli gelen hastalar ilk bagvurduklari hastanede IVT
tedavisi aliyordu ancak Tiirkiye’deki hastanelerde almiyorlardi. EVT i¢in sevk edilen

hastalar UCL ve UZA’da acil serviste yataga alinmadan dogrudan girisimsel radyoloji
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{initesine gidiyordu. Inme iinitesi AU ve KTU’de yoktu, UCL ve UZA’da vardi
Trombolitik sonrasi 24 saatlik takibin acil serviste yapildig1 tek merkez KTU idi.
(omboloze Br

rdim x 2 stane i A
(\\qeﬁa Cag,, « ya O,,Ces/ ®9\a\nme KOUU"‘/«LF Q@egm cil Se"’/s@ < 0,
A ) %
Q«@ ; \Q/Q 6}_6 : /&6‘ ”‘@ &> 4—@ S,
x = l:l S , ¢
s . -
X — .’ —
w .o -_——
(« ) = =d
cemem I‘ —_—
- —_—

Sekil 18: iskemik inmede erken tedavi zinciri

%

e5e®

79



4.5. Klinik Sonuclar

Tablo 34: 24 saat icinde Itrakraniyal Kanama (IKK) (n=595)
Tim Hastaneler
Hastalar KTU" AU" UZA*  UCL*

24 saat iginde Itrakraniyal Kanama (IKK) n, (%)
24 saat icinde IKK var 112 (18,8) 48 (25,3) 5(5,46) 13(8,6) 46 (20,5)
Toplam 595 190 29 152 224

+Semptomatik intrakraniyal kanama

*Semptomatik ve asemptomatik intrakraniyal kanamalar.

Intravenoz tromboliz, endovaskiiler tedavi veya her ikisi birden uygulanan
hastalarda 24 saatlik takip sonrasi intrakraniyal kanama (IKK) durumunun hastanelere

gore karsilastirilmasi Tablo 34’te sunulmustur.

Tablo 35: Hastanelere gore Morbidite (Taburculuk) (n=808)
KTU AU UCL UZA p
Degeri™

Taburculukta kabul edilebilir klinik sonug

mRS 0-2 n (%) 180 (48,4) 60 (56,6) 110 (54.,7) 63 0,295
(48,8)

Total 372 106 201 129

* Degerlendirmeye IVT, EVT, IVT+EVT ve klasik tedavi alan tiim hastalar dahil edilmistir.

Tablo 35°te hastanelere gore taburculukta morbidite karsilastirmasi gosterildi.
Hastanelere gore kabul edilebilir klinik sonuglar taburculukta incelendiginde

hastaneler arasinda anlamli farklilik gozlenmemistir (p=0,295)
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Tablo 36: Hastanelere gére Morbidite (3 ay) (n=611)

KTU UCL UZA p Degeri
Kabul edilebilir 3 aylik klinik sonug
mRS0-2n (%) 181 (49,1)*° 127 (52,5)° 29 (32,6)*° 0,005
Toplam 369 242 &9
p Degeri 0,005 0,001

*Bonferroni: 0,016
**P degerleri: a: 0,005 b:0,001
*#% Degerlendirmeye IVT, EVT, IVT+EVT ve klasik tedavi alan tiim hastalar dahil edilmistir, AU

icin 3 aylik mRS verilerine ulagilamamuistir.

Hastanelere gore kabul edilebilir 3 aylik klinik sonuglarin karsilastirmasi Tablo
36°da yer almaktadir. UZA grubu i¢in kabul edilebilir 3 aylik klinik sonug¢ oraninin
hem KTU hem de UCL’den daha diisiik oldugu tespit edildi (Sirastyla p: 0,005, 0,001)
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Sekil 19: NIHSS gruplaria gore kabul edilebilir klinik yanitlar
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Tablo 37: Mortalite

Hastane

Toplam  KTU AU UZA UCL p Degeri

Tiim Hastalarda Mortalite n, (%)

Hastane 142, 78, 14, 21, 29, p<0,001
iciolim  (143) (196 (12,7 (11,7) (9,4)
Toplam 996 398 110 180 308
Uc aylk 194, 95, 14, 31, 54,  p=0,03
sliim (19,5) (23,7) (12,7) (17) (17,9)
Toplam 994 401 110 182 301

*Her satirda ayni harfle isaretlenen 6l¢limler arasinda istatistiksel olarak anlamli farklilik vardir.

Hastanelere gore hastane i¢i ve 3 aylik mortalite karsilagtirmasi Tablo 37°de
sunulmustur. Calismaya dahil edilen tiim hastalar hastane i¢i mortalite oranlari
acisindan incelendiginde toplam 142 (%14,3) hastane i¢i mortalite kaydinin oldugu
tespit edildi. Hastane i¢i mortalite oranlarinda hastaneler arasinda istatistiksel olarak
anlamli far vard1 (p<0,001 Pearson Chi-square). ikili karsilastirmalar yapildiginda
KTU’deki hasta grubunun %19,6 olan hastane igi mortalite oranmnin UCL’deki hasta
grubunun %9.,4 olan hastane i¢i mortalite oranina gore istatistiksel olarak anlamli

sekilde yiiksek oldugu tespit edildi (p<0,001 Pearson Chi-square)

Caligmaya dahil edilen tiim hastalar 3 aylik mortalite oranlar1 agisindan
incelendiginde toplam 194 hastanin (%19,5) 3 aylik mortalite kaydi oldugu tespit
edildi. 3 aylik mortalite oranlar1 agisindan hastaneler arasinda istatistiksel olarak
anlamli sinirda farklilik vardi ancak ikili karsilastirmalar yapildiginda bu farkin hangi

hastanelerden kaynaklandig: tespit edilemedi (p=0,03 Pearson Chi-square)
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Tablo 38: ileri tedavi (IVT, EVT, IVT+EVT) Uygulanan Hastalarda Mortalite

Hastaneler Istatistik
KTU AU UZA UCL
IVT, EVT, IVT+EVT uygulanan hastalarda mortalite, n (%)

Toplam

Hastane i¢i 6liim 96, 48, 5, 15, 28, p<0,001
(26,2) (24,5 (17,2) (11,5* (16,2)°

Toplam 593 196 29 131 237

Uc aylik 6liim 132, 57, 5, 21, 49, p=0,03
(22,2) 29,1  (17,2) (15,8* (20,7

Toplam 595 196 29 133 237

*Her satirda ayni harfle igsaretlenen 6l¢iimler arasinda istatistiksel olarak anlamli farklilik vardir.

ikili grup karsilastirmalarinda p degeri igin Bonferoni diizeltmesi ile <0,008 anlamli kabul edilmistir.

Tablo 38’de ileri tedavi uygulanan hastalarda hastane i¢i ve 3 aylik mortalite
oranlarinin karsilastirilmasi sunulmustur. IVT, EVT veya her ikisi uygulanan hastalari
hastane i¢i mortalite agisindan inceledigimizde toplam 96 hastanin (%26,2) hastane i¢i
mortalite kaydi oldugu tespit edildi. Hastaneler arasinda anlamli farklilik vardi ve
KTU’niin hastane ici mortalite oran1 UZA ve UCL’den istatistiksel olarak anlamli

sekilde daha fazlaydi (sirasiyla p=0,003 p<0,001 Pearson Chi-square)

IVT, EVT veya her ikisi uygulanan hastalar1 3 aylik mortalite acisindan
inceledigimizde toplam 132 hastanin (%22,2) 3 aylik mortalite kayd:1 oldugu tespit
edildi. 3 aylik mortalite oranlar1 acisindan hastaneler arasinda istatistiksel olarak
anlamli farklilik vardi (p=0,03 Pearson Chi-square). ikili karsilagtirmalarda %29,1 3
ayhik mortalite oraniyla KTU’niin 3 aylik mortalite oran1 %15,8 olan UZA’dan
istatistiksel olarak anlamli sekilde daha yiiksek 3 aylik mortalite oranina sahip oldugu

tespit edildi (p=0,003 Pearson Chi-square).
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5. TARTISMA

Calismanin amaci, Belgika ve Tirkiye’de akut iskemik inmeli hastalarda farkl
sistem ve yerel protokollere (acil servise gelis sekli, trombolitik tedavi uygulanan yer,
CT {nitesi yeri, tedavi onay siireci gibi) bagli olarak hangi durumlarin kapi igne

sliresini uzattigini veya kisalttigini belirlemektir.

Dort  hastaneden calismaya dahil edilen 1034 hastanin  verileri
incelendigimizde, tomografi {nitesini acil serviste konumlandirmanin Kapi-BT
siiresini anlamli derecede kisalttigini, trombolitik tedaviye tomografi masasinda
baslamay1 hedeflemenin de BT-IVT siiresini anlaml1 derecede kisalttigini, inme kodu
uygulamasinin BT-IVT siiresini ve Kapi1-IVT siiresini kisalttigin1 belirledik.
Hastalarin ambulans yerine MUG/SMUR sistemiyle hastaneye getirilmesinin IVT i¢in
BT-IVT siiresi hari¢ tiim basamaklarda silire avantaji sagladigini tespit ettik.
Ambulansla gelen hastalarin Semptom-Kap1 siiresi her iki iilkede de benzerken
ayaktan bagvuran hastalarin Tirkiye’de Semptom-Kapi siiresinin daha kisa oldugunu
gozlemledik. EVT igin sevk edilen hastalara ilk bagvurduklar1 hastanede trombolitik
tedaviyi baslamanin Semptom-IVT siiresini anlamli sekilde kisalttigini belirledik.
Endovaskiiler tedavi i¢in sevk edilen hastalarin acil servise ugramadan direk olarak

girigsimsel radyoloji tinitesine gitmesinin Kap1-EVT siiresini kisalttig1 belirlendi.
5.1. Demografik Ozellikler ve Klinik Bulgular
5.1.1. Demografik Ozellikler
Hastalarin demografik verileri incelendiginde tiim hastalarin %33,1’inin 65
yas altinda oldugu belirlenmistir ve bu %34 olan Amerikan verileri ile uyumludur (68).
Calismamizda erkeklerin medyan yasi kadinlarinkinden 5 yas kiigiiktii ve 2009 yilinda

Appelros ve arkadaslar1 tarafindan yayinlanan meta analiz verileriyle benzerlik

gostermektedir (69).
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5.1.2. Klinik Bulgular

Acil servise bagvuru anindaki klinik bulgular incelendiginde basvuru aninda
en yiiksek NIHSS medyanina sahip olan hastanenin 14 puan ile UZA oldugu tespit
edildi. Bu skor Heitsch ve arkadaslarinin 2555 hasta iizerinde yaptig1 perspektif bir
calismada 9 olarak tespit edilmisti (70). UZA’nin hasta profilini inceledigimizde
hastalarin  %53,9’unun EVT aday1 olarak bagka hastanelerden sevk edildigi
goriilmektedir. EVT adayi1 hastalarin daha ciddi inme hastalar1 oldugu diisiiniiliirse
basvuru anindaki NIHSS yiiksekligi i¢in bu bir ac¢iklama olabilir. Bunun bir sonucu
olarak da %54,6 ile en yiiksek oranda EVT uygulanan hastane UZA olarak tespit
edilmistir ve en yakin orana sahip UCL’de EVT orani %39,4’tiir. Bu veriler de UZA

hasta profilinin daha agir inme hastalar1 olmalarin1 desteklemektedir.

5.1.3. Ek Hastaliklar

Hastalar basvuru anindaki tanili hastaliklar1 agisindan incelendiginde
Tiirkiye’deki hastalarin hiperlipidemi oranlarinin Belgika’daki hastalardan anlamli
derecede az oldugu tespit edildi. Tiirkiye’deki oran Zheng ve arkadaslarinin 2011 ve
2017 yillar1 arasinda yaptiklar1 3018 hastay1 kapsayan meta analizdeki hiperlipidemi
oranlarindan da diisiiktii(2017) (71). Bununla birlikte Tiirkiye’de Kayik¢ioglu ve
arkadaglarinin 2018 yilinda yayinladig sistematik derleme ve meta analizde genel
popiilasyonda hiperkolesterolemi orani  %29,1 olarak tespit edilmistir ve
calismamizdaki oranlardan yiiksektir. (72) Tirkiye’deki hasta grubundaki bu farkin
sebebi kayitlardaki eksiklik, hiperlipidemi tanis1 koymadaki yetersizlik veya medyada
yer alan yliksek kolesteroliin zararsiz olduguna dair kampanyalar nedeniyle hastalarin

tanilarini 6nemsemeyip anamnezde belirtmemis olmasi olabilir (73).

5.2. iskemik Inmeli Hasta Yonetimi

5.2.1. Tedavi Yontemleri

Hastaneler uygulanan ileri tedavi yontemleri (IVT, EVT, IVT+EVT) acisindan

incelendiginde en diislik oranda ileri tedavi yonteminin uygulandigi merkez AU olarak

tespit edildi. Biinyesinde endovaskiiler tedavi uygulamayan bu merkezde tek ileri
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tedavi yonteminin IVT olmas1 bu sonugta etkili olmustur. Bunun yaninda EVT ve IVT
uygulayabilen KTU de ileri tedavi ydntemi oran1 UCL ve UZA’dan anlaml1 derecede
diisiik olarak tespit edilmistir. Uygulanan tedavilerin detaylar1 incelendiginde
KTU’deki hastalarin %9,1’inin kendilerine &nerilen ileri tedavi yontemini reddettigi
tespit edilmistir. KTU’deki hastalarin %9,1’inin kendilerine onerilen ileri tedavi
yontemini reddettigi tespit edilmistir. Tedavi ret oran1 UCL i¢in %0,3 UZA iginse %1
idi. SVO hastalarinda ileri tedaviyi reddetme siklig1 konusunda yapilmis arastirmalar
oldukga sinirli sayidadir. Bununla birlikte Kleist ve arkadaglarinin Amerika Birlesik
Devletlerinde yaptiklar1 calismada IVT reddeden hastalarin oran1 %4,5 olarak
saptanmistir (74). Kleist ve arkadaslarinin ¢alismasinda saptanan IVT red oraninin
KTU’ye gore diisiik UCL ve UZA ya gére daha yiiksek oldugu goriilmektedir. IVT
reddinin prognoz iizerindeki belirleyici rolil goz oniine alindiginda bu konuda mevcut
insidansin ve etkileyen faktorlerin belirlenmesine yonelik ileri calismalara gereksinim
oldugu goriilmektedir. Ayrica Iskemik inme igin toplumu bilgilendirici kampanyalarmn

yapilmasi bu oranin diismesine katki saglayabilir.

5.2.2. Trombolitik Uygulama Yer

Belcika’daki iki hastane trombolitik tedaviye BT iinitesinde baglamay1
hedeflemisken Tiirkiye’deki iki hastane trombolitik tedaviye Acil Serviste baglamay1
hedeflemistir. Belgika’da UCL ve UZA’da BT {initesinde IVT baglanan hasta orani
acil serviste baglananlardan yiiksekti. Bunun yaninda AU ve KTU’de higbir hastaya

BT {initesinde trombolitik tedaviye baglanmamustir.

Goze carpan dnemli bir fark da KTU ve AU’ye sevk edilen hicbir hastaya ilk
basvurduklar1 hastanelerde trombolitik tedavi uygulanmamasiydi. Belgika’daki veriler
incelendiginde IVT uygulanan hastalarin %25,1’ine ilk bagvurduklar1 hastanede IVT
uygulandigi goriildii. Antalya ve Trabzon illerinde farkli hastanelerde ndroloji uzmani
olmasina ragmen IVT uygulanmamasi sevk edilen hastalarda Semptom-IVT siiresini
ambulans ve ayaktan hasta basvurularia gére anlamli derecede uzun olmasina sebep
olmustur. Tiirkiye’de sevk yoluyla gelen hastalarin Semptom-IVT siiresi medyant
Belcika’da sevk yoluyla bagvuran hastalarin Semptom-IVT siiresi medyaninin
yaklasik iki katiydi. Trombolitik tedavinin biiyiik sehirlerde tek merkezde yapilmasi

Semptom-IVT siirelerini uzatmaktadir ve inme eylem planlarinda bu goéz oniine

86



alinmalidir. AHA/ASA 2019 iskemik inme yonetimi rehberinde de onerilen tele tip

hizmetlerinin kullanimi bu ve benzeri durumlarda faydali olabilir (7).

Calismada acil serviste trombolitik tedavi uygulanan hastalarin BT-IVT ve
Kapi-IVT siirelerinin BT’ nin acil serviste oldugu merkezde daha kisa oldugunu
belirlendi. Tomografi {initesinde IVT uygulanan hastalarmm BT-IVT ve Kapi1-IVT
stirelerinin BT nin acil serviste oldugu ve acil serviste IVT uygulanan hastalardan daha
kisa oldugu tespit edildi. Caligmamizda trombolitik tedaviye tomografi masasinda
baslamanin tomografinin acilden uzak olmasinin dezavantajini gidermis gibi
goriilmektedir. Bunun yaninda tomografiyi acil serviste konumlandirmak hem Kapi-
BT siiresinde avantaj saglarken hem de trombolitik tedavinin BT masasinda

uygulanamadigi durumlarda BT-IVT siiresinde avantaj saglamaktadir.

5.3. Zaman Bulgulan

5.3.1. Kapi-BT Siiresi

Calismamizdaki en onemli bulgular semptomlarin baslangicindan tedavi
uygulanana kadar gecen siirecteki her asamayi tek tek inceledigimiz boliimde ortaya
¢ikmustir. Tomografi {initesinin acil serviste oldugu tek merkez olan KTU’de Kap1-BT
siirest medyan1 17 dk. (IQR 13) olup diger iic merkezden anlamli sekilde kisa
oldugunu tespit ettik. Bonadio ve arkadaslar1 New York’ta aym1 hastanede BT
iinitesinin acil servisin disindan (Asansdrle 3 kat acil servisin iistii) i¢ine alindiktan
sonraki Kapi-BT siirelerini inceledikleri ¢alismanin sonuglart bizim ¢aligmamizdaki
sonucu destekler niteliktedir (75). Bonadio ve arkadaslar1 BT {initesinin acil servise
alimmasindan sonra Kapi-BT siiresi 20 dakikanin ve 10 dakikanin altinda olan hasta
oraninin eskiye gore anlamli sekilde arttigimi tespit etmistir (75). Bonadio ve
arkadaslarinda farkli olarak biz ¢alismamiza sadece ambulansla gelen hastalar1 degil
tiim hastalar1 dahil ettik. Sevkli gelen hastalar dislayarak yaptigimiz hesaplamalarda
da BT iinitesi acil serviste olan merkezde, kap1 igne zamaninm diger iic merkeze gore
daha kisa oldugunu tespit ettik. UCL’de acil serviste siirekli bir ndroloji asistant

bulunmasina ragmen Kap1-BT siireleri agisindan UCL ve UZA arasinda bir fark yoktu.
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5.3.2. BT-IVT Siiresi

BT-IVT siirelerinde baktigimizda UCL ve UZA’nin BT-IVT siirelerinin AU
ve KTU’den daha kisa oldugunu tespit ettik. Belgika’daki bu iki hastanedeki inme
protokollerinin Tiirkiye’deki AU ve KTU’den temel farklar1 trombolitik tedaviye BT
iinitesinde baglamay1 hedeflemis olmalar1 ve bir Stroke Kodu kullaniyor olmalariydi.
AHA/ASA 2019 iskemik inme yonetimi rehberinde hastaneler i¢in bir Stroke Kodu
olusturulmast  Onerilmistir ve c¢alismamiz bu Onerinin yerinde oldugunu
desteklemektedir (7). Diinyada yapilan bilimsel ¢alismalar da Stroke Kodu kullanimin
tim trombolitik tedaviler BT {initesinde baslanamasa dahi Kapi-BT ve BT-IVT
stirelerini kisalttig1 tespit edilmisti (76)(77)(78).

5.3.3. Kapi-IVT Siiresi

Kapi-IVT siirelerini inceledigimizde UCL ve UZA’nin Kap1-IVT siirelerinin
KTU’ye ve AU’ye gore daha kisa oldugunu belirledik. KTU en kisa Kapi-BT siiresine
sahip olmasmma ragmen, BT-IVT siiresindeki gecikme hastalarin Belgika'daki iki
hastaneden daha ge¢ trombolitik tedavi almasina neden oldu. BT-IVT siirecini hayali
olarak tige bolebiliriz. Bunlar, hastanin trombolitik tedaviye uygunluguna karar
verilene kadar gegen siire, hastaya tedavinin anlatilip tedavi konusunda hastanin (veya
yakininin) onayinin alinmasi ve tedavinin uygulanilmasidir. BT-IVT siirecindeki
gecikmeye Tiirkiye’deki iki hastanede trombolitik tedaviye baslama yeri olarak acil
servisin secilmis olmasi katk1 saglamis olabilir. Bunun yaninda, s6z konusu farkliligin
kiiltiirel 6zelliklerden kaynaklanan tedavi onay siiresindeki gecikmeden ileri geldigi
diistiniilmektedir. Tedavi onay siirecinin Tiirkiye’de daha uzun olduguna dair
elimizde veri yoktur. Ancak arastirmaci, Belgika’da iki hastanede bulundugu dénemde
eslik ettigi trombolitik tedavi uygulamalarinda hasta veya yakinin karar verirken
yalmiz karar verdiklerini ancak Tirkiye’de bazi hasta yakinlarinin uzaktaki
akrabalarini da arayarak fikir danistiklar1 gézlemledigini belirtmektedir. Tedavi onay
stirecinin trombolitik tedaviyi geciktirip geciktirmedigine dair ileri arastirmalara
ihtiya¢ vardir. Dort hastanede de hastanin trombolitik tedaviye uygunlugunun karari
noroloji boliimii tarafindan verilmekteydi ve IVT karar1 siiresinde hastaneler arasinda

fark olup olmadigina dair bir veri elimizde yoktur.
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5.3.4. EVT Siireleri

Endovaskiiler tedavi stireleri acisindan hastaneleri inceledigimizde EVT i¢in
dis merkezden gelen hastalar1 direk olarak girisimsel radyoloji {initesine gotiirmenin
Kapi-EVT siiresini anlamli derecede kisalttigini tespit ettik. Bu farki belirlenebilmesi
icin vakalar iki gruba ayrilarak incelendi. Ilkine sevkli gelen hastalar1 (Nakil-BE,
Nakil-TR) dahil edip ikincisinde haric tutarak her hastane (KTU, UCL, UZA) i¢in iki
Kapi1-EVT siiresi hesapladik. Sevkle gelen hastalar1 da dahil ettigimiz hesaplamada
Kap1-EVT siiresi medyan1 UZA i¢in 23 dakikaydi (IQR 20,3) ve bu siire diger iki
(KTU, UCL) hastaneden anlaml1 sekilde kisaydi. UCL nin Kap1-EVT siiresi medyani
da KTU’den kisaydi. Sevkli gelen hastalar1 disladigimiz ikinci hesaplamada hastaneler
arasinda Kap1-EVT siiresi agisindan anlamli bir fark olmadig: goriildi. UZA ve UCL
inme protokolleri geregi sevkli gelen EVT aday1 hastalar1 direk olarak girisimsel
radyoloji iinitesine transfer etmektedir. Sevkli gelen hastalara ilk hastanelerinde IVT
uygulanmis olmasmin da bunda katkis1 oldugu diisiiniilmektedir. Bunu ilerideki
paragraflarda tekrar isleyecegiz. En kisa Kap1-EVT siiresine sahip olan UZA’ya EVT
icin sevkli gelen hasta oran1 UCL’ye gore daha yiliksek olmas1 bu sonuclar1 destekler
niteliktedir. Aoki ve arkadaglarmin Japonya’da sevkli gelen hastalar1 dogrudan
anjiyografi iinitesine gotiirdiikleri calismada bu hastalarda Kapi1-EVT siiresi medyani
22 dk. (IQR 25-57=16-31) olarak bildirilmistir ve bu ¢alismada Nakil-BE hastalar1 i¢in
belirlenen Kap1-EVT siiresiyle uyumludur (medyan=24 dk. IQR=20) olan (79).

5.3.5. Acil Servise Bagvuru Sekli

Iskemik inme hastalarmnin acil servise basvuru sekilleri incelendiginde iki iilke
arasindaki hastane oOncesi saglik hizmetleri sistemindeki farklilik kendini
gostermektedir. Caligmamizda, ambulans ile hastaneye gelen inme hastasi orani
Belgika’da Tirkiye’ye kiyasla azdi. Belgika’da Tiirkiye’de olmayan ve ekip iginde acil
tip doktoru bulunan MUG/SMUR sistemi kullanim1 ambulansa gore daha fazlaydi.
Belgika’daki 112 komuta kontrol merkezinin inme hastalarina daha ziyade doktorlu
ekipleri yonlendirdigi kanaatine varilabilir. Calismaya dahil edilen 1015 hastanin
%84,7s1 herhangi bir hastane Oncesi acil servis hizmetiyle basvurmusken bu oran
Kleist ve arkadaglarinin 2004 ila 2019 yillar1 arasinda iki hastaneye bagvuran hastalari

inceledikleri caligsmalarindaki %86,7 oraniyla uyumluydu (74).
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5.3.6. MUG/SMUR Sistemi

Belgika’daki MUG/SMUR sisteminin iskemik inme hastalarinin yonetiminde
tan1 ve tedavi siireleri iizerindeki etkisini incelemek i¢in bir dizi karsilagtirmalar
yaptik. Elde ettigimiz veriler, MUG/SMUR sisteminin Semptom-Kapt zamani
Olceginde ayaktan basvuran veya ambulansla gelen hastalara gore bir iistiinliigiiniin
olmadigmi gosterdi. MUG/SMUR sistemi Kapi1-BT ve Kapi-IVT olgeklerinde
ambulansla veya ayaktan bagvuran hastalara gore daha kisa olarak tespit edildi (Tablo
10). MUG/SMUR sistemi 20 dakika medyan degeriyle (IQR 25-75 13-28,5) ile BT si
acil serviste yer alan (ancak stroke kodu kullanmayan) KTU’ye yakin (Medyan=17,
IQR=13) bir Kap1-IVT siiresine sahiptir. Bunun sebebinin MUG/SMUR ekibinin inme
hastasini daha iyi sekilde tanimasi ve daha erken stroke kodunu aktive ederek ekibi
inme hastasi1 i¢in 6nceden hazir hale getirmesi olabilir. MUG/SMUR sisteminin
hastay1 erken tanima ve stroke kodu erken aktive etmesinin yaninda acil servise

yerlestirilmis bir BT nin Kapi-igne siirelerini daha da kisaltabilecegi 6n goriilebilir.

5.3.7. Ambulans Hastalar

Caligmada ambulansa hastalarinda Semptom-Kap1 zamani bakimindan tilkeler
arasinda anlamli bir farklilik olmadig1 ve medyan degerlerinin birbirine ¢ok yakin
oldugu saptand1 (p=0,830). Kapi1-BT siiresi Tirkiye’de Belgika’ya gore anlamli
sekilde kisaydi. BT-IVT siiresiyse Belgika’da Tiirkiye’ye gore anlaml sekilde kisaydi.
Nihai sonuglarda Semptom-IVT siiresi ve Kapi1-IVT siiresi Belcika’daki Ambulans
hastalar1 i¢in Tiirkiye’ye gore anlamli derede kisaydi. Giiney Kore’de Sang-Beom
Jeon ve arkadaslar1 yaptiklar1 Inme Takimi oncesi ve sonrasi galismasinda inme
takiminin hastane i¢i gecikmeleri azalttigin1 gosterdiler (80). Singapur’da Benjamin
ve arkadaglarinin yaptiklart ¢alismada inme kodu kullanimi sonrast Kapi-IVT
siiresinin anlamli sekilde kisaldig1 ancak BT-IVT siiresinde anlamli bir degisiklik
olmadig1 belirlenmisti (81). Semptom-Kapi siiresinin ayn1 olmasina ve tomografinin
Tiirkiye’de daha erken cekilmis olmasina ragmen Belgika’da tedavinin daha erken
baglanmis olmasi inme kodunun ve trombolitik tedaviye tomografide baslamanin

etkisinden ileri geldigi dngoriilmektedir.
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Ulkelere gére ambulansla gelen hastalar arasinda BT-EVT, Kap1-EVT ve
Semptom-EVT siireleri agisindan herhangi bir farklilik tespit edilmedi. Endovaskiiler
tedavi hazirlik siirecinin daha uzun olmasi inme takiminin avantajini sonlimlemis

olabilir.

5.3.8. Ayaktan Hastalar

Ayaktan bagvurulart inceledigimizde Tiirkiye’deki hastalarin medyan
Semptom-Kap1 siiresinin Belgika’dakilerin neredeyse yaris1 oldugunu tespit ettik
(p<0,001). Calismamizda bu durumun nedenlerini somut sekilde ortaya koyacak
veriler elde edilememistir. Ancak inmenin orta ve ileri yas hastaligini oldugu
bilinmektedir. Belcika’daki niifusun 18,5’1 65 yas lizerindeyken bu oran Tiirkiye’de
%9,1°dir (2019 verileri) (18) (14). Bunun yani sira bu sonuca kiiltiirel farkliliklarin da
neden olmas1 muhtemel goriinmektedir. Arastirmacinin gozlemlerine gore Belgika’da
bir hasta Oncelikle aile hekimine basvururken Tirkiye’de acil servise
bagvurulmaktadir. Istatistiksel veriler de bunu desteklemektedir. Tiirkiye nin 2017
niifusu yaklasik 80 milyonken kamu hastaneleri acil servislerine basvuru sayisi
101.473.472 1di(2017) ve bu toplam muayene sayisinin %28,36’s1yd1 (82) (83) .
Bunun yaninda Belgika’nin 2017 yili niifusu yaklasik 11 milyondu ve ayni y1l toplam
acil servis basvuru sayis1 2.420.814°di (10) (84). Tiirkiye’deki acil servisler
iizerindeki bu 1s yiikii Kap1-IVT stiresini geciktiren faktorlere katki sagliyor olabilir.

Ayrica Tiirkiye’deki yaslilar daha ¢ok ailelerinin yaninda yasarken Belgika’da
yalniz da yasamaktadirlar. Sonug olarak yakinlar1 hastalig1 daha erken fark etmis ve
hastay1 acil servise gotiirmiis olabilir. Verilere gore Belcika’da yalniz yasayan yash
niifus oran1 %32,3’0 (2015) yalniz yasarken Tirkiyede bu oran %18,1°dir
(2019)(85)(86).  Pulvers ve arkadaslarmmin inme hastalarinda Semptom-Kap1
zamandaki geciktirici ve hizlandirici etkenleri inceledikleri calismadaki sonuglar
hipotezimizi desteklemektedir (87). Calismalarindaki verilere gore geciktirici en sik
ti¢ faktor: ilk once aile hekimine bagvurmak, baska hastaneden sevk edilmek ve yalniz
yasamaktir (87). Tiirkiye ve Belcika’da iskemik inme hastalarinin tedavisini geciktiren

faktorlerin aydinlatilmasi i¢in ileri caligmalara ihtiyag vardir.
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5.3.9. Sevkli Hastalar

Hastalarin IVT ve EVT siireclerini acil servise gelis sekillerine gore
(hastaneden bagimsiz olarak) inceledigimiz boliimde sevkli gelen hastalarin her iki
tilkede en uzun Semptom-Kap1 siiresine sahip oldugunu gordiik. Sevkli gelen hastalar
ilk hastanedeki muayene ve stabilizasyon siireci ve aradaki mesafe hesaba katildiginda
bu sonug anlasilabilir. Semptom-Kap1 siiresindeki bu uzama Semptom-IVT ve
Semptom-EVT siirelerinin de uzamasina neden olmustur. Calismamizda sevk edildigi
hastanede trombolitik tedavi uygulanan hastalarin Semptom-IVT siiresinin BT
iinitesinde IVT uygulananlar kadar kisa oldugunu tespit ettik. Sevkli gelen hastalarin
trombolitik tedavileri ikinci hastanede yapildiginda medyan Semptom-IVT siiresinin
ilk hastanede IVT uygulananlarin yaklasik iki katiydi. Calismadan elde edilen veriler
1s1ginda sevk edilecek hastanin trombolitik tedavisinin ilk bagvurdugu hastanede
yapilmas1 ve geciktirilmemesi Onerilebilir. Ancak kilavuzlarda, hastane Oncesi
ekiplerince EVT aday1 olarak tanimlanan hastanin 6nce hangi merkeze gotiiriilmesi
gerektigi net degildir. Avrupa’da ve Amerika’da yayinlanan giincel iskemik inme
yonetimi rehberlerinde EVT aday1 hastalarin sevk yoluyla m1 yoksa direk olarak m1
mekanik trombektomi yapilacak bir merkeze getirilmesini gerektigi konusunda bir
oneride bulunamamistir (88) (7). Bizim ¢alismamizda sevkli gelen hastalarin
Semptom-EVT siirelerinin ayaktan bagvuran ve Ambulans-TR ile gelen hastalara gore
anlamli farklilik gostermemektedir ancak MUG/SMUR ve Ambulans-BE ile gelen
hastalarin Semptom-EVT siireleri daha kisadir. Caligmamizda en kisa Kapi-EVT
stiresine sahip hasta grubunun trombolitik tedavisini ilk bagvurdugu hastanede alanlar
oldugu tespit edildi. Klinik bir gereklilik olmamas1 durumunda trombolitik tedavi sevk
edildigi hastanede uygulanmis bir EVT aday1 hastay1 direk olarak girisimsel radyoloji
iinitesine gotiirmek Kapi-EVT siiresini kisaltmaktadir. Aoki ve arkadaslarmi n
Japonya’da yaptiklar1 ¢aligmada da sevkli gelen hastayr direk olarak anjiyografi
initesine gotiirmenin Kap1-EVT siiresini kisalttig1 gosterilmistir (79). Bunu saglamak
icin hastaneler ve disiplinler aras1 iyi bir koordinasyon gerekir ve tecriibeli bir sevk

ekibine ihtiya¢ vardir.
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5.4. Klinik Sonuclar

5.4.1. Intrakraniyal Kanama

Calismamizda ileri tedavi uygulanan (IVT, EVT, IVT+EVT) hastalarin ilk 24
saat intrakraniyal kanama (IKK) oranlarm incelendi. Arastirmact KTU ve AU igin
beyin BT raporlar1 inceleyerek tiim beyin kanamalarini kaydetti. UCL ve UZA igin
mevcut inme veri tabanindan faydalanildi. UCL veri tabaninda tiim hemoraji tipleri
mevcuttu ancak UZA veri tabaninda sadece semptomatik IKK’lar vardi. KTU ve

UCL’nin IKK oranlari literatiirle uyumluydu (89).

5.4.2. Kabul Edilebilir Klinik Yanit

Dort hastane icin taburculuktaki kabul edilebilir klinik yanit (mRS 0-2)
acisindan anlamli bir fark yoktu (Toplamda %46,3). Aym planlamada c¢alisma
literatiirde bulunamad1 ancak Elhabr ve arkadaslarinin ileri tedavi yontemleriyle (IVT,
EVT, IVT+EVT) tedavi edilmis 280 hasta iizerinde yaptiklar1 ¢alismada hastalarin
%56,2’sinin taburculukta kabul edilebilir klinik yanita sahip oldugu tespit edildi (90).
Bacchi ve arkadaslarimin %84,8’1 iskemik inme hastast olan ve hemorajik inme
hastalarin1 da dahil ettikleri ¢alismada hastalarin %48,6’sinda kabul edilebilir klinik
yanit vardi. (91)

Uc aylik kabul edilebilir klinik yanit agisindan 3 hastanenin verilerine
ulasabildik (KTU, UCL, UZA) ve UZA grubunun oram diger iki hastaneye gére daha
diisiiktii (UZA-KTU p=0,005 UZA-UCL p=0,001). Bunun sebebi UZA hasta
grubunun en yiiksek basvuru NIHHS medyanina sahip olmas1 (UZA NIHSS medyan=
14) yani daha agir inme hastalar1 olmasi olabilir. UZA hasta grubunun %53,9’u sevkli
gelen hastalar olup %44,1°1 islem sonrasi bagka hastaneye sevk edilen hastalardir.
UZA’ya bagvuran toplam 204 hastanin sadece 89’unun 3 aylik mRS sonuglarina

ulasilabilmesi kesin sonuglar1 yansitmamasi ihtimalini diistindiirmektedir.
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5.4.3. Mortalite

KTU’niin hastane igi mortalite oran1 UCL’den yiiksekti ve diger hastaneler
arasinda bir fark yoktu (p<0,001). Ug aylik mortalite oranlar1 bakimindan hastaneler
arasinda yapilan ikili karsilastirmalarda anlamli bir farklilik olmadigi belirlendi.
Calismamizdaki ii¢ aylik mortalite oranlar1 (tlim tedavi yontemleri i¢in) Anand ve

arkadaslarinin yaptig1 calismadaki oranlardan yiiksekti (92).

Mortalite incelemesini sadece ileri tedavi (IVT, EVT, IVT+EVT) uygulanmis
hastalarda yapildiginda ise KTU’niin hastane i¢i mortalite oraninin UZA ve UCL’den
yiiksek (p=0.003 p0.001, sirastyla) oldugu belirlendi. KTU tiim hastalarinin %65’ini
bagka hastaneye sevk etmektedir. KTU’deki mortalite oranlarinm yiiksekligini
aciklayacak net veriler ¢alismamizda mevcut degildir. Ancak merkezleri
inceledigimizde Trabzon (KTU) ve Antalya’da (AU) inme merkezi olmadigini
belirtmemiz gerekir. Inme sonras1 bakimin yetersiz olmasi buna sebep olmus olabilir.
Hastane i¢i 6liimlerin yatisin kaginci giinii oldugunu ¢alismamizda degerlendirmedik.
Tiirkiye’de evde palyatif bakim istenen seviyede verilememektedir. Bu yilizden
palyatif bakima ihtiyaci olan hastalar1 aileleri hastanede tutmak istemektedir. Sonug
olarak bu hastalar servislerde veya palyatif servislerde uzun siire yatmaktadir. Inme
sonrast ge¢ taburculuk da hastane i¢i 6liim oranim1 goreceli olarak yiiksek c¢ikartmis
olabilir. Ozellikle ileri tedavi yontemleri uygulanan hastalarin (IVT, EVT, IVT+EVT)
inme sonrasi inme tiinitelerine yatmalar1 daha iyi tedavi ve rehabilitasyon almalarini

saglayabilir.

Caligmamizdaki ileri tedavi yontemleri uygulanan (IVT, EVT, IVT+EVT)
hastalarda 3 aylik mortalite oranlar1 Chen ve arkadaglarinin yaptiklar1 sistematik
incelemede yer alan ¢aligmalarin bir kismina benzerdi (93). Calismamizdaki ii¢
hastanenin (KTU, UCL, UZA) agir inme hastalarinin sevk edildigi referans hastaneler
olmasi buna neden olmus olabilir. Konunun ag¢iklanmasi i¢in ileri ¢alismalara ihtiyag

vardir.
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5.5. Kisithliklar

Aragtirmaci planlanan Akdeniz Universitesi acil servisini ziyaretini Covid-19
pandemisi nedeniyle yapamamistt ve inme hastalari i¢in acil servis algoritmasini
cevrimici goriismeler yaparak hazirlamistir. Diger ii¢ hastanenin inme algoritmalari
gozleme dayaliyken Akdeniz Universitesi’ninki soru cevap yontemiyle

olusturulmustur.

Calismamiz retrospektif bir ¢alismadir ve iki farkli veri taban1 (UCL, UZA)
kullanilms iki farkli hastanenin (AU, KTU) hasta dosyalar1 incelenmistir. Bu durum
muayene ve gozleme dayali bazi sonuglarin farklilik gostermesine sebep olmus

olabilir. Bazi verilereyse ulagilamamistir.

Oliim bilgileri Tiirkiye i¢in merkezi sistemden kesin olarak elde edilmistir,

Belgika’da veri tabanlarindan ve hastane bilgi sisteminden elde edilmistir.
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6. SONUC VE ONERILER

Hastaneler arasinda en kisa Semptom-Kapi siiresine sahip olan merkez AU idi
(60 dk. IQR=41,5).

En kisa Kapi-BT siiresine sahip olan hastane KTU idi (17 dk. IQR=13).

En kisa BT-IVT siiresi olan iki merkez UCL (16 dk. IQR=17) ve UZA idi (18
dk. IQR=13).

Kapi-IVT siiresi en kisa olan iki merkez UZA (33 dk. IQR=21) ve UCL idi (41
dk. IQR=28).

[Ik basvurdugu merkezde IVT uygulanan hastalar dislandiginda en kisa
Semptom-IVT siiresine sahip hastane UZA (105 dk. IQR=86) en uzun
Semptom-IVT siiresine sahip hastane de KTU idi (180 dk. IQR=77).
Belgika’daki hastalarda hastaneye MUG/SMUR yoluyla gelen hastalarin
Semptom-Kap1 zamani, Kap1-BT zamani, Kap1-IVT zamani ve Semptom-IVT
zamani ayaktan ve ambulansla gelen hastalara gore kisaydi (p=0,008 p<0,001
p=0,002 p=0,016 sirasiyla)

Acil servise ambulansla bagvuranlar arasinda Belgika’daki hastalarin Kap1-BT
stiresi Tiirkiye’dekilerden uzundu ancak BT-IVT siiresi, Kapi1-IVT siiresi,
Semptom-IVT siiresi Tiirkiye’deki hastalardan kisaydi (p<0,001 p<0,001
p<0,001 p=0,019 sirasiyla). Ulkeler arasinda BT-EVT, Kapi-EVT ve
Semptom-EVT siireleri agisindan bir farklilik yoktu.

Ayaktan bagvuran hastalarin Semptom-Kapu siiresi Tiirkiye’de (61 dk. IQR 25-
75=43-105) Belgika’ya gore kisaydi (135 dk. IQR 25-75=65-218) (p<0,001).
Acil servise bagvuru sekline gore en uzun Kapi1-BT siiresine sahip olan

Ambulans-BE idi (31 dk. IQR=18).

10- Acil servise bagvuru sekline gore Kapi-IVT siiresi en kisa olanlar MUG/SMUR

ile gelenlerdi (36 dk. IQR=25).

11- Acil servise bagvuru sekline gore en kisa Kapi-EVT siiresine sahip olanlar

Nakil-BE grubuydu (24 dk. IQR=20).

12-En kisa BT-IVT siiresi olanlar tomografi iinitesinde trombolitik tedavi

uygulanan hastalardi (15 dk. IQR=14).
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13-1lk basvurdugu hastanede trombolitik tedavi baslanan hastalarla tomografi
iinitesinde baglananlar arasinda Semptom-IVT siiresi agisinda bir fark yoktu.

14- Tomografisi acil serviste olan merkezde Kap1-BT siiresi tomografisi acil servis
disinda olanlara gore kisaydi (p<0,001).

15- Taburculukta tiim hastalar1 i¢in kabul edilebilir klinik sonu¢ (mRS 0-2)
%46,3’tii.

16- Ileri ve konvansiyonel tedavi yontemleri ile tedavi edilmis tiim hastalar icin 3
aylik 6lim oranlar1 acisindan hastaneler arasinda ikili kargilastirmalarda bir

fark tespit edilememisti.

Calismamizda iki iilkeden dort farkli hastanenin inme algoritmalariyla beraber
inme zaman ¢izelgelerini ve klinik ¢iktilarini inceledik. Elde ettigimiz sonuglara gore
iskemik inme hastasina trombolitik tedavinin daha erken baslanmasini saglayan
faktorler: MUG/SMUR sistemi kullanimi, inme kodunun kullanimi, tomografiyi acil
serviste konumlandirmak, trombolitik tedaviye tomografi linitesinde baglamak ve ilk
bagvurulan hastanede trombolitik tedavi uygulamaktir.

Tedavi onay siirecinin BT-IVT siirecine etkisini anlayabilmek i¢in ve klinik

ciktilarin degerlendirilmesi i¢in ileri ¢aligmalara ihtiyag vardir.
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8. EKLER
8.1. UCL Etik Kurul Onay1

FORMULATION de ’'AVIS DU CEHF
Cocher la ou les case(s) correspondante(s).

étude rétrospective
[ étude sur matériel corporel humain résiduel
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1. INTRODUCTION

Although European and American guidelines have established and
recommended basic standards for treating ischemic stroke, the management of stroke
patients in the emergency department varies by country and hospital. The purpose of
this study is to investigate the factors that shorten and extend the door-to-needle time
by evaluating the diagnosis and treatment processes of ischemic stroke patients who

received treatment at four university hospitals: two in Belgium and two in Turkey.

In 1994, emergency medicine was recognized as a specialty in Belgium. It was
designated as a specialty in 2005 (1).me Emergency Medicine was recognized as a
department in Turkey in 1993 (2). Today, there are differences in both countries'

emergency systems, both in pre-hospital and in-hospital systems.

According to World Health Organization (WHO) data, stroke is the second
common cause of death (3). Due to the characteristics of the disease, the early hours
of treatment have a significant impact on the patient's mortality and morbidity.
According to Saver et al., “20 million neurons die every 10 minutes when reperfusion
is not achieved” (4). Emergency departments have a critical role in reducing this time.
After alteplase was licensed for use in patients with acute ischemic stroke in 1996,
clinical management approaches evolved, with physicians focusing on saving more

neurons (5).

Time is also an important factor in endovascular treatment. Many studies have
shown the benefits of endovascular therapy within 6-12 hours after the onset of

symptoms (6).

There is no worldwide uniformity in the management of patients with acute
ischemic stroke. However, the “Guidelines for the Management of Patients with Acute
Stroke” was published by the American Heart Association and the American Stroke

Association (AHA/ASA) in 2018, providing strong recommendations (7).



There are some differences in acute ischemic stroke management algorithms
and stroke team members according to stroke centers. According to Edwards C. et al.,
“most acute stroke teams currently rely on physicians with professional neurology
training who provide in-person or telemedicine consultations” (8). In addition,
different examples are being studied in different parts of the world. Heikkila et al.
assigned Emergency Medicine specialists in managing acute ischemic stroke patients,
in the application they called "Fast Protocol" in Finland (5). According to the findings,
the "Fast Protocol" boosted the rate of thrombolytic use while also shortening the

door-to-needle time (5).

Hassankhani et al. reported the results of the approach they adopted in Iran,
which was first assessed by an Emergency Medicine resident in the emergency
department (9). Then the thrombolytic treatment was delivered by a neurologist in the
neurology intensive care unit. They discovered door-to-needle time was 69 minutes,
which was slightly longer than the recommended 60 minutes. Another point
underlined in the study was that the majority of patients (72 %) did not arrive at the
emergency department (ED) within the recommended 4.5-hour period; therefore,
thrombolytic therapy could not be administered. The main reason for that was patients'

lack of knowledge regarding stroke (9).

In Belgium, stroke teams manage these patients, and the initial thrombolytic
dose is planned to be delivered on the tomography table. The AHA/ASA guidelines
do not describe clear recommendations about the treatment approval process. In
Turkey, the first assessment of an acute ischemic stroke patient is made by an
emergency medicine resident or specialist in the emergency department, brain imaging
and laboratory testing are planned, and the stroke team is informed about the patient.
The first dose is administered in the ED. Because of intracranial or systemic bleeding
risk, some patients refuse the treatment, and therefore, sometimes, the treatment
approval process takes a long time. This is expected to increase the door-to-needle
time. The AHA/ASA guidelines make no specific suggestions for the treatment

approval process.



2. GENERAL INFORMATION

2.1. Demographics

2.1.1. Demographics of Belgium

Belgium's population was estimated to be 11 million 431 thousand in 2019
(10). 18.5 percent of the population is over 65. In 2018, the annual per capita income
was 45,910 USD (11). Life expectancy at birth increased from 77.9 in 2000 to 81.6
in2017.In 2017, Belgium's per capita health care spending was calculated to be 3554€
(12). Belgium has a total area of 30,528 km2. 98% of the population lives in the city
and 2% in the countryside (2018) (13).

Regarding risk factors for ischemic stroke, smoking is reported in 15% of the
Belgian population, alcohol intake in 27%, and obesity in 16%. In recent years,
national healthcare spending has increased (12). The three most common causes of

death in Belgium are ischemic heart diseases, stroke, and lung cancer (12).

2.1.2. Demographics of Turkey

The population of Turkey was determined as 83 million 157 thousand in 2019.
According to TUIK data for 2019, 9.1% of the population is 65 years and older (14).
This rate was determined as 5.7% in 2000 (15). According to 2018 data, the per capita
income is 10,402 USD (11). In Turkey, life expectancy at birth increased from 72.5 in
2002 to 78.3 in 2018 (15). In 2017, Turkey’s per capita health care spending was
calculated to be 1990 TL (440 USD) (16).

Turkey has a total surface area of 785,347 km2 (17). In 2018, the population
density was 103 persons per km2 (17). 87.9% of the population lives in the city and
12.1% in the countryside (15). According to TUIK 2016 data in Turkey, smoking over
the age of 15 1s 26.5% (15). The obesity rate in Turkey is 19.6%, according to TUIK
2016 data (15).



2.1.3. Demographics of Antwerp

Antwerp, located in northern Belgium, is the capital of the province of
Antwerp. It is home to Europe's second-largest port. According to 2019 STATBEL
data, Antwerp has a population of 1 million 51 thousand inhabitants (18). 197,000 of
its population, or 19%, are 65 and older (18). The city has a total area of 204.51 km?2.
The population density is 5151 people/km?2, according to STATBEL data from 2019
(18). In 2017, the Flemish region, including Antwerp, had a life expectancy of 82.23
years (19).

2.14. Demographics of Brussels

Located in the geographically central part of Belgium, Brussels is the capital
of both Belgium and the European Union. Brussels has a multicultural, multinational
city structure due to the presence of many foreign companies and government
organizations. Brussels has a population of 1 million 208 thousand inhabitants
according to STATBEL figures from 2019 (18). Brussels has 158 thousand people
aged 65 and more. This equates to 13% of the total population. Brussels has a
population density of 7500 people per km2 and a surface area of 161 km2 (20).
According to STATBEL data from 2017, the life expectancy in the Brussels capital
region is 81.17 years (19).

2.1.5. Demographics of Antalya

Antalya is the most populous city in the Mediterranean region and a popular
tourist destination in Turkey's southwest. According to TUIK data from 2019, Antalya
has a population of 2 million 511 thousand people (21). Antalya has a surface area of
20177 km2 and a population density of 124 people/km2 (TUIK, 2019) (22). In
Antalya, which has a population of 196 thousand people aged 65 and up, 18 percent
of the population is aged 65 and up (23). Antalya's life expectancy at birth is 79.3
years (TUIK, 2017) (24).



2.1.6. Demographic of Trabzon

Trabzon is the most populous city in Turkey’s Black Sea Eastern Region.
Trabzon has an estimated population of 808 thousand people, according to TUIK data
from 2019 (21). Trabzon has a land area of 4662 km2 and a population density of 174
people per km2, according to TUIK data from 2019 (21) (22). Trabzon has 96
thousand people aged 65 and over, 12 percent of the population is aged 65 and up.
According to TUIK data from 2017, Trabzon’s life expectancy at birth is 80 years
(25).

2.2. Emergency Medicine

2.2.1. International Federation of Emergency Medicine

Definition of Emergency Medicine

“Emergency medicine is a field of practice based on the knowledge and skills
required for the prevention, diagnosis, and management of acute and urgent aspects of
illness and injury affecting patients of all age groups with a full spectrum of episodic
undifferentiated physical and behavioral disorders; it further encompasses an
understanding of the development of pre-hospital and in-hospital emergency medical

systems and the skills necessary for this development (26,27). ¢’

2.2.2. European Society of Emergency Medicine Definition of

Emergency Medicine

"Emergency Medicine is a primary specialty established using the knowledge
and skills required for the prevention diagnosis and management of urgent and
emergency aspects of illness and injury, affecting patients of all age groups with a full
spectrum of undifferentiated physical and behavioral disorders. This includes
organizing the proper medical response for patients looking for urgent medical care.
Time and timing in this setting may be critical either from a medical or from the

patient's point of view (28).”’



2.23. Republic of Turkey Ministry of Health Definition of

Emergency Medicine

"Emergency Medicine is a specialty whose primary objective is to evaluate the
patient, intervene, initiate treatment, and protect them from further disability and

injury in the event of an unexpected illness or injury (29).”

2.3. Emergency Medicine Models

23.1. Anglo-American Model

In this model, the primary approach is to get the patient to the hospital as soon
as possible (30). Generally, paramedics are in charge of the patient's care until they
get to the hospital. Then, while the patients are transported to the most appropriate and
nearest emergency department, the essential medical treatments are being

administered on the route to the hospital by paramedics.

2.3.2. Franco-German Model

When it was described as the Franco-German model in 1997, the main
approach was to bring the hospital to the patient (30). The foundation of this approach
was laid by German professor Martin Kirschner in 1935 (31),(32). In this system, the
doctor's role in an ambulance is more significant, and there are unique vehicles that
transfer doctors to the scene. In today's Europe, rather than the model described in

1997, it would be more accurate to speak about a European Model.

2.3.3. European Model

The European model has elements from both the Franco-German model and
the Anglo-American model when we look at it. By the European model, pre-hospital
teams transport patients to the emergency department as soon as possible and provide
medical care to patients on the scene when necessary. In other words, depending on
the situation, he decides between "scoop and run" and "stay and play." In addition,

many European countries have unique pre-hospital vehicles. This vehicle is a



passenger vehicle known as a "doctor's car." In certain cases, this vehicle transports
the doctor and the emergency nurse to the scene. Detailed information will be covered

under the title "Emergency Medicine in Belgium."

2.34. Turkish Model

Emergency medicine in Turkey is initially based on the Anglo-American
model. However, the country's health infrastructure has evolved rapidly in recent
years, and an emergency medicine model has been developed according to the
country's needs. In Turkey, paramedics work in pre-hospital emergency services. In
selected cases, as in the European model, an ambulance with a doctor goes to the
scene. Detailed information on the subject will be examined under the title of

"Emergency Medicine in Turkey."

2.4. Stroke

24.1. Definition

Cerebral stroke is divided into two types: ischemic and hemorrhagic. The
clinical finding resulting from ischemia-related deterioration of brain perfusion is
referred to as an ischemic stroke. Symptoms might be transitory, brief, or permanent.
The World Health Organization (WHO) defines stroke as “rapidly developing clinical
signs of focal (or global) disturbance of cerebral function, with symptoms lasting 24
hours or longer or leading to death, with no apparent cause other than vascular origin
" (33). Ischemic stroke was defined as "an episode of neurological dysfunction caused
by a focal cerebral, spinal, or retinal infarction" in a 2013 update published by the

American Heart Association and the American Stroke Society (34).

2.4.2. Epidemiology

Stroke is the second most common cause of death worldwide and one of the
leading causes of disability (35). While stroke mortality and incidences rates have
decreased in developed countries in recent years; no significant changes have been

observed in developing countries (36). The aging population and the prolongation in



life expectancy at birth indicate that stroke and its treatment will be important health

concerns in the future.

While 87% of all stroke cases globally are ischemic strokes, 13% are
hemorrhagic strokes (37). Because of its pathogenesis, stroke is a disease whose
prevalence increases with age. Stroke prevalence is 300/100,000 in people over the
age of 65 and 116/100,000 in those under 65 (38,39). The incidence of age-specific
stroke and stroke at standardized age is higher in men than in women (36). However,
when we look at the lifetime risk of stroke, women have a higher risk of stroke than
men (40). The lifetime risk of stroke in individuals over the age of 25 is around 25%
(41).

2.4.3. Pathophysiology

The brain is an organ that consumes large amounts of energy and is therefore
affected in a very short time by reductions in glucose and oxygen flow. A stroke occurs
as a result of impaired blood flow to the brain tissue for any reason. The leading causes
of ischemic brain injury are atherosclerosis, thrombosis, embolisms and vasculitis, and

systemic hypoperfusion.

The decrease in aerobic respiration due to hypoxia decreases Adenosine
Triphosphate (ATP) production in mitochondria. The Na-K pump, which releases Na+
inside the cell, works dependently on ATP and loses its function in the absence of
ATP. In this case, the amount of Na+ in the cell increases, and the cell draws water.
This change causes edema at the cellular level. Again, the decrease in ATP inhibits

protein synthesis and cell wall repair, ultimately causing necrosis in the nerve cell.

244. Anatomy and Physiology

There are two types of vessels feeding the brain: anterior circulation and
posterior circulation. 80% of the brain's blood flow comes from the anterior circulation
and 20% from the posterior circulation. There is a collateral artery system in the brain.
The more developed the collaterals, the milder the stroke symptoms may be.

Vessels forming the anterior circulation: Internal carotid artery, anterior

cerebral artery, middle cerebral artery, ophthalmic artery



Vessels forming the posterior circulation: Vertebral artery, basilar artery,
posterior cerebral artery, posterior cerebellar artery, anterior inferior cerebellar artery,

pontine arteries

Arteria Cerebri Anterior
Arteria Comminicanis Anterior

rteria Cerebri Media
Arteria Carotis Interna
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/ \
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Graphic 1: Vessels forming the anterior and posterior circulation
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Vascularization Symptom

Anterior

Contralateral motor and sensory loss
Carotid artery Amaurosis fugax

Unilateral blindness (retinal artery
emboly)

Behavior change

Confusion

Anterior Cerebral Artery Incontinence

Contralateral motor and sensory loss
(lower extremities are more affected
than upper extremities)

Contralateral motor and sensory loss
(upper extremities are more affected
than lower extremities)

Contralateral motor loss in the lower
Middle Cerebral Artery hemiface Contralateral visual field
deficit

Speech disorders (dominant
hemisphere)

Loss of spatial perception (recessive
hemisphere)

Posterior

Contralateral motor and sensory loss
Ipsilateral visual field deficit
Cortical or bilateral blindness
Posterior Cerebral Artery Dysarthria

Dysphagia

Diplopia

Quadriparesis

Cerebellum and brain stem dysfunction
3-12. cranial nerves dysfunction
Ataxia

Bilateral vision loss or hemianopsia
Vertebral-basilar System Confusion

Diplopia

Bilateral limb weakness

Bilateral paresthesia

Lisping

Vertigo

Table 1: Neurological symptoms depending on vascularization (42).

Although the posterior system supplies 20% of the brain, strokes including
the posterior system may present with life-threatening sudden clinical deterioration
because it also feeds the brain stem. In addition, crossover symptoms may develop in

the posterior system strokes; the motor deficit may occur in one half of the body,
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while the sensory loss may occur in the other half. However, sensory and motor loss
are always on the same side in anterior system strokes. Table 1 summaries the

neurological symptoms depending on vascularization.

2.4.5. Risk Factors

Because ischemic stroke is a disease with high mortality and morbidity, it also
has a significant economic impact on healthcare systems. Ischemic stroke guidelines
are constantly updated both in the USA and Europe, and satisfactory outcomes are
obtained. Obviously, the most cost-effective method is to reduce the incidence and
prevalence of ischemic stroke with preventive measures. Ischemic stroke risk factors
include both preventable and wunpreventable factors. The results of the
INTERSTROKE 1 and 2 studies to determine risk factors in stroke showed that almost
90% of the causes of stroke are associated with ten modifiable risk factors (43)

(44,45).
In a meta-analysis covering 188 countries, 17 risk factors were identified.
While some of these are the same as in the INTERSTROKE study, some are new risk

factors (44).

Table 2 shows the risk factors for ischemic stroke.

Unchangeable Risk Factors Modifiable Risk Factors
Age Hypertension
Sex Diabetes Mellitus
Origin Atrial Fibrillation and other cardiac causes
Smoking
Alcohol
Diet
Physical Inactivity
Waist/Hip ratio

Apolipoprotein B1/A ratio
Psychosocial reasons
Dyslipidemia

Obesity

Breathing problems during sleep
Carotid stenosis

Drugs abuse

Table 2: Ischemic stroke risk factors (43).
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2.4.6. Anamnesis

Anamnesis is crucial in determining the treatment in ischemic stroke patients
because the treatment plan changes according to the onset of the disease. The first step
is to refer the patient to the accurate center according to the patient's anamnesis to
provide a treatment that complies with the standards. The observations and words of
the patients' families are critical because stroke patients often have difficulty
expressing themselves during the acute period. At the same time, the story can inform
us about the type of disease. A sudden onset stroke, for example, may indicate an
embolic ischemic stroke, but a progressive stroke with recovery and deterioration may

indicate a thrombotic or hypoperfusion-related stroke (46).

Questioning the patient regarding risk factors such as hypertension, atrial
fibrillation, and atherosclerosis supports the provisional diagnosis. The story is also
helpful for quickly assessing clinical illnesses that mimic stroke. For example, the
patient's diabetes should suggest the possibility of hypoglycemia, which may mimic

stroke.

The onset time should be determined as the last time it was seen in the patient's
own normal. For example, for a patient who had a stroke during sleep, a treatment
plan is made according to the last time the patient was seen normal. The medication
and previous diseases and surgeries should be questioned during anamnesis to help
the patient's thrombolytic and thrombectomy treatment plan. Patients' history ensures
that patients who do not have contraindications to thrombolytic and thrombectomy
treatment are directed to the accurate center, and it also allows patients who do have

contraindications to be guided to the appropriate center.

Furthermore, the history-taking part should be efficient and fast because "time

= neuron" in treating ischemic stroke.

24.7. Physical Examination

After the anamnesis, the second step to diagnose is physical examination.

Ambulance teams are usually the first to assess ischemic stroke patients. Ambulance
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teams can consist of employees from different disciplines all over the world. As we
mentioned before, some ambulances have doctors, some have paramedics or nurses,
while others have only "firefighters." There are four "Pre-Hospital Stroke Scales"

commonly used for ambulance crews and triage workers.

These are the Cincinnati Prehospital Stroke Scale, the Los Angeles Prehospital
Stroke Indicator, the Melbourne Prehospital Stroke Indicator, and the Face Arm
Speech Test.

Whether the ambulance officer is a doctor or not, he or she should quickly
evaluate the patient for stroke and ensure that the patient is transferred to the most

appropriate center for treatment.

Normal: both sides of the face move equally
Facial droop Abnormal: One side of the face does not move as well as the

other

Normal: No fall or equal weakness when arms are extended
Arm Drift with closed eyes

Anormal: one arm drifts compared to the other arm

Normal: the patient says correct words
Speech Anormal: the patient has difficulty speaking or is unable to

make any sounds.

Table 3: Cincinnati Prehospital Stroke Scale (47).
If any of these three criteria is abnormal, the sensitivity for ischemia stroke is

66%, and the specificity is 87% (47).

Age > 45

No past stroke history

New neurological symptoms < 24 hours

At baseline, mobile patient

Blood glucose level between 60-400 mg/dL

Significant asymmetry in any of the following examinations:

Facial smile / Grimace, Grip, Arm strength

Table 4: Los Angeles Prehospital Stroke Indicator (46).
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If all questions 1-6 are answered yes or unknown, sensitivity for acute stroke

is 91%, and the specificity is 97% (46).

Age >45

No stroke or seizure history

Not wheelchair-bound or bedridden patient at baseline

Blood glucose level between 50-400 mg/dL

Unilateral facial droop

Unilateral grip weakness

Unilateral arm drift

Speech disorder

Table 5: Melbourne Ambulance Stroke Indicator
If all items 1-4 of the Melbourne Ambulance Stroke Indicator are answered
with "Yes" and any of the items 5-8 are present; sensitivity for ischemic stroke is 90%,

and specificity is 74% (46).

Because of its simplicity, the Face-Arm-Speech Test, which may also be used
by society, is commonly used in social awareness campaigns. The goal of introducing
this test, whose English initials (Face, Arm, Speech, Time) are abbreviated as FAST
(fast), is to promote awareness of stroke detection and the rapid call for an ambulance.
With the use of FAST test revealed that ambulance officers detected stroke with a 79

% accuracy (48).

Priority is given to airway, breathing, and circulation during physical
examination. Following this, other disorders that may mimic stroke should be
investigated. After these reviews, the patient should undergo a standardized stroke
severity examination for suitability for thrombolytic therapy. @ The NIHSS (The
National Institutes of Health Stroke Scale), which is widely used today, determines

the severity of stroke.

14



0 | No symptoms

1 | No significant disability. Able to do all usual activities despite some symptoms.

affairs without assistance

Slight disability; unable to do all previous activities but able to look after own

3 | Moderate disability; requiring some help but can walk without assistance

assistance

Moderately severe disability, cannot walk and look after own affairs without

5 | Severe disability, bedridden, incontinent, requiring constant care

6 | Dead

Table 6: Modified Rankin Scale

Question Description Score
Alert 0
la. Level of Answer to minor stimulation 1
consciousness Moves to pain 2
Postures or unresponsive 3
2 rights 0
1b. Asking month 1 right (or intubated, dysarthric, 1
and age language barrier)
0 right 2
Ic. Commands (blink | Perform 2 tasks 0
eyes, squeeze hands) | Perform 1 task 1
or pantomime Perform 0 task 2
commands
Normal 0
2. Base gaze : - -
(extraocular Partial gaze palsy: 1 or 2 eyes paresis 1
movements) Forced‘ gaze Palsy: total eyes paresis (no 2
correction with oculocephalic reflex)
No loss 0
3. Visual fields Partial hemiangpsia ‘ 1
Complete hemianopsia 2
Bilateral hemopsia or blindness 3
Normal 0
4. Facial palsy (use Minor par.alysis., .flat nasolabial fold, 1
. . . asymmetric smiling
grimace if obtained) Partial paralysis 5
Complete paralysis 3
5. Arm motor drift No drift for 10 seconds 0
(Arms outstretched Drift but does not hit the bed 1
90-degree sat or 45- | Some effort against gravity but drift bed 2
degree supine for 10 | No effort against gravity but try some 3

seconds)

movements
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No movement 4
No assessment due to amputation, X
fracture, fusion
No drift for 5 seconds 0
6L tor drift Drift but does not hit the bed 1
- €& Motor ¢l Some effort against gravity but drift bed 2
(Legs outstretched : -
. No effort against gravity but try some 3
30-degree supine
" movements
position for 5
No movement 4
seconds) -
No assessment due to amputation, X
fracture, fusion
No ataxia (or aphasic, hemiplegic) 0
7. Limb ataxia Upper or lower limb ataxia 1
(finger-nose test, Upper and lower limb ataxia 2
heel-shin test) No assessment due to amputation, 3
fracture, fusion
Normal 0
Mild-moderate loss can sense being 1
8. Sensation touched(or aphasic or confused)
Complete loss, cannot sense being 2
touched, coma, bilateral loss
Normal 0
9. Language (ask to Mild-moderate aphasia (slurring but can 1
. 5 be understood)
describe pictures and — 3
read sentences) Severe aphasia: cannot be understood 2
Mute/global aphasia. Coma, 3
unresponsive
Normal 0
Mild-moderate dysarthria: slurring but 1
10. Dysarthria can be understood
fatd Severe dysarthria: unintelligible slurring 2
or out of proportion to dysphasia
Intubation or mechanical barrier 3
) Normal (If there is loss of vision, there 0
11. Inattention .
) should be no sensory extinction)
(Simultaneously - ;
. Neglects or extinguishes simultaneous 1
touch patient on both stimulation in any modalit
hands, show fingers y Y
in both visual fields) ; -
Bilateral extinction 2

Table 7: NIHHS Score

The Medical Research Council Scale (MRC) is used in the evaluation of motor
power examination. In this evaluation, muscle strength is evaluated from 1 to 5. In the
upper extremity, hand squeeze, elbow flexion and extension, and shoulder abduction

are examined. Knee flexion and extension, foot flexion and extension are examined in

the lower extremities.
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Normal muscle power 5
Able to carry out active movement but not to resist resistance 4
Active movement against gravity 3
Active movement without gravity resistance 2
Movement by palpation or visually, no joint movement. 1
No movement 0

Table 8: The Medical Research Council Scale (MRC)

2.4.8. Diagnosis

In stroke patients, some laboratory tests must be performed following the

physical examination. It would be impossible to detect whether a patient is affected

by an ischemic or hemorrhagic stroke without imaging. Even though they present to

the hospital with similar complaints, the therapies for these two patient groups will

differ. In order to apply fibrinolytic therapy in ischemic stroke, which is our subject,

hemorrhagic stroke should be excluded with imaging.

For every patient

If needed

[u—

. Non-contrast brain CT or brain MRI
. Blood glucose

. Oxygen saturation

. Serum electrolytes

. Kidney function tests

. Complete blood count

. Prothrombin time/INR

aPTT

ECG

O ® NN U A WD

1. If a direct thrombin inhibitor or direct factor
Xa inhibitor is used, thrombin time or ecarin
coagulation time (ECT)

Liver function tests

Toxicology tests

Blood alcohol level

2.

3.

4.

5. Pregnancy test
6. Arterial blood gas (in case of hypoxia)

7. Chest radiography

8. Lumbar puncture (if the subarachnoid
hemorrhage is suspected and no bleeding on CT)

9. EEG (if seizures are suspected)

Table 9: Laboratory tests for a patient with suspected acute ischemic stroke

Fibrinolytic therapy should not be delayed to await the results of these tests,

except in certain circumstances. However, if there is a clinical suspicion of bleeding
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or thrombocytopenia, if the patient uses heparin or warfarin or another anticoagulant,

the necessary test results should be awaited.

Computed Tomography

Computed tomography is the first choice in cerebral imaging in patients with
ischemic stroke because of its rapid acquisition, easy accessibility, and relatively easy
interpretation. Early non-contrast CT is the standard imaging modality in all patients
who are candidates for thrombolytic therapy. Non-contrast brain CT can provide
additional information about stroke and rule out intracranial hemorrhage, which is one
of the contraindications for thrombolytic therapy. Decreased gray-white matter
separation and effacement of sulci are early CT findings of ischemic stroke. The
earlier the effacement of the sulci occurs, the more severe is the ischemic stroke (7).
Occlusion in cerebral arteries can be reflected on CT as an increase in arterial density.
Hyperdense middle cerebral artery occlusion refers to large artery occlusion (dense
MCA). A clot that obstructs a branch of the MCA can be seen as a hyperdense spot
on non-contrast CT. Hyperdense basilar artery sign can also be seen in basilar artery

occlusions.

Graphic 3: Dense Left MCA (49)
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CT Angiography

Endovascular therapy has an important place in the current approach to acute
ischemic stroke. CT angiography is a suitable method for rapid and non-invasive
visualizing both intracranial and extracranial vascular structures. However,
thrombolytic therapy should not be delayed for CT angiography (7). If necessary,
angiography should be performed after thrombolytic therapy. If there is no known

kidney failure, there is no need to wait for kidney function tests for angiography.

Perfusion CT

It is a method used to obtain information about regional cerebral
hemodynamics. It is used to determine penumbra with parenchymal imaging.
Detection of salvaged penumbral tissue can be used to assist decision-making for
neurovascular interventions (7). The advantages of using CT compared to MRI are
that CT is more common, has fewer contraindications, is easier to interpret, and is
faster. The ionizing radiation and risk of nephrotoxicity are disadvantages compared

to MRIL

Magnetic Resonance Imaging (MRI)

In the emergency room, MRI is not standard imaging for the initial evaluation
of ischemic stroke. In some situations, it is preferred. Because it is more successful
than CT in detecting ischemic stroke lesions, it may be recommended in intermediate
situations. It is not the first choice for a patient who is likely to receive thrombolytic
therapy, as it will prolong the door-to-needle time, but it can be used as the only

imaging technique in selected cases (50).

Diffusion-Weighted Imaging (DWI) is the most sensitive sequence to show
acute ischemic infarction. DWI is the most sensitive and specific imaging modality in

acute ischemic stroke (7)

Compared to CT, MRI is superior in imaging small and deep infarcts. In

addition, MRI is superior in showing infarction in the acute period. No exposition to
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ionizing radiation is another advantage. However, the main disadvantages are that it
is an expensive examination, not as common as CT, and long imaging time. In

addition, MRI is not an option for patients with implants such as pacemakers.

Perfusion Magnetic Resonance Imaging

It is a method that does not emit ionizing radiation, which is used to
determine ischemic penumbra areas. It is a significant advantage to have sequences
to evaluate more sequences in the parenchyma compared to perfusion CT but the

long test duration compared to CT is a significant disadvantage.

Blood Tests

In an acute ischemic stroke patient who is a candidate for thrombolytic therapy,
the main goal should be the earliest initiation of therapy. Blood tests should only
prolong the time in order to exclude or confirm contraindications. Blood glucose,
kidney function tests, electrolytes, complete blood count, Prothrombin time (PT),
INR, activated partial thromboplastin time (aPTT) are routinely checked for each
patient. Fingertip blood glucose is used to recognize hypoglycemia that can mimic
stroke and to recognize hyperglycemia, which has negative consequences. Platelet

count and PT/INR determination are required in patients with the hepatic disorder.
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2.4.8. Treatment

Pre-hospital stroke management

For efficient stroke management, it is necessary to have sufficient social
awareness about stroke. If the patient's relatives suspect a stroke and call the
emergency call center, it may provide an early diagnosis of stroke and the chance of
thrombolytic and/or endovascular treatment. Although informative campaigns on the

subject increase awareness, studies show that this awareness does not last long (51,52).

We can summarize pre-hospital stroke management in three steps.
1- Stabilizing the patient.
2- Recognize the stroke patient.

3- Transfer the stroke patient to the appropriate center.

The first step for stroke patient recognition, like scales (Cincinnati Prehospital
Stroke Scale, Los Angeles Prehospital Stroke Indicator, Melbourne Prehospital Stroke
Indicator, and Facial Arm Speech Test) are covered in detail under the title of physical
examination. The questions to be asked to recognize the patient are generally grouped

under six headings and summarized in English using the word SAMPLE.

Question Description
Symptoms Time of onset of symptoms, when last seen normal
Allergy Allergy history
o Anticoagulant, antithrombotic, antihypertensive,
Medications S
antiepileptic, insulin...
. ) Hypertension, diabetes, stroke, surgery, aneurysm,
Past Medical History
trauma...
Last oral intake Last meal
Events Events that may have caused the disease

Table 10: Questions to be asked to the stroke patient in pre-hospital (SAMPLE

questions)
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Stabilizing the patient

Airway

According to the ABC algorithm, airway, breathing, and circulation should be
evaluated during the first contact with the patient. Patients with acute ischemic stroke
may develop respiratory distress such as aspiration, hypoventilation, and central
pulmonary edema. It should be kept in mind that these patients may vomit during

transport. Necessary precautions should be taken for airway safety.

Oxygen Supply

Oxygen support should be given to the stroke patient only if the peripheral

oxygen saturation is below 94% (7).

Vascular Access

During the initial evaluation and the transport, conditions such as
hypoglycemia, emesis, and intubation may require IV medication administration.
Furthermore, vascular access will be required in patients who are candidates for TPA.
Vascular access would benefit patients with suspected acute ischemic stroke, but this

process should not delay TPA (53).

Blood Pressure

The goal of blood pressure management in stroke patients in the pre-hospital
period is providing brain perfusion. Since mobile stroke units are not standard, it is
impossible to know precisely whether a stroke patient has an ischemic or hemorrhagic
stroke. Although excessive hypotension is rare in ischemic stroke patients, it indicates
a poor prognosis (53). In patients with systolic blood pressure below 90 mm/Hg, IV
bolus fluids are recommended if there is no contraindication (53). Treatment of high
blood pressure during transport is not recommended as it may cause sudden

hypotension and hypoperfusion (53).
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Patient Position

Although there are no clear recommendations on this subject, it is known that
physiologically lying down will increase cerebral blood flow and decrease it in a
sitting position. It has been shown that there is no difference in disability-related
patient outcomes with the head elevated or laid down position during transport from

home to hospital (54).

Cardiac Monitoring

Atrial fibrillation, premature ventricular beats, ST changes, prolonged QTc
interval, ECG changes such as reverse T wave, and cardiac arrhythmias can be
observed in patients with acute stroke; it is appropriate to transfer and follow up the
patient in monitoring (53). In patients with suspected stroke, 12-derived ECG
recording is advised, but it is also recommended that this procedure does not delay
thrombolytic therapy and that if it does, it should be left after therapy (7). If myocardial
infarction with ST-elevation is detected in an acute stroke patient, the patient should

be transferred to the nearest center where catheterization can be performed (7).

Blood Glucose

Because hypoglycemia and stroke can mimic each other, blood glucose should
be measured with a fingertip, a simple method outside the hospital. In this wise, low
blood glucose that mimics a stroke is easily recognized, and the patient can be
stabilized by dextrose loading. This simple test also prevents the patient from being
transferred to a stroke center unnecessarily. When the glucose level is below 45
mg/dL, dextrose infusion is expected to improve the symptoms. It should be noted that
hyperglycemia can also mimic stroke. However, it is not recommended to start insulin

therapy in the ambulance (53)(7).

Treatment

The current approach for the treatment of acute ischemic stroke is to save as

many neurons as possible. For this, it is necessary to ensure the blood supply of the
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ischemic tissue as soon as possible. In the current approach, two treatment methods
are successfully used. One of these is thrombolytic therapy used to dissolve the fibrin
clot, and the other is to remove the fibrin clot by endovascular methods. Depending
on the case, these two methods can be used separately or together. In both methods, a
rare but serious complication is intracranial hemorrhage. Current guidelines fix certain
time limits for treatments. The aim is to provide significant benefits from the treatment

and to minimize the risk of complications.

Blood Pressure Control

The patient's blood pressure should be less than 185/110 mmHg if
thrombolytic therapy is planned. Drugs that can control blood pressure above this level
include labetalol, nicardipine, clevidipine, and hydralazine. Labetalol 10-20 mg can
be administered intravenously in 1-2 minutes and repeated if necessary. If nicardipine
is used, it is started at 5 mg/hour intravenously, with 2.5 mg/hour increases every 5-
15 minutes, titrated to a maximum dose of 15 mg/hour, and continued by reducing 3

mg/hour when the desired blood pressure is obtained.

If clevidipine is administered, it is started at a dose of 1-2 mg/hour
intravenously, and blood pressure control is controlled by doubling the dose every 2

to 5 minutes if necessary. The maximum dose is 21 mg/hour.

After starting thrombolytic therapy, the blood pressure should be measured
every 15 minutes for two hours, every half hour for the following 6 hours, and every

hour for the last 16 hours, and the dose should be adjusted.

Blood Glucose Control

Hypoglycemia (fingertip blood glucose <60 mg/dL) should be corrected in
patients who will be treated with IV r-tPA. Because hyperglycemia is associated with

poor clinical outcomes, the blood glucose levels of these patients should be closely

monitored and maintained between 140 and 180 mg/dL.
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Intravenous Thrombolytic Therapy (IVT)

The effectiveness of intravenous thrombolytic therapy was first proven in a
study named "NINDS r-tPA" published in 1995 (55). A total of 624 patients with acute
ischemic stroke were assessed in this trial, with one group receiving intravenous r-tPA
and the other determined as a placebo control group (56). The applied r-tPA dose was
determined as 0.9 mg/kg, and this dose 1s still used (56). According to the study results,
despite the increase in the frequency of symptomatic intracranial hemorrhage, the 3-

month clinical outcome of the patients who receive r-tPA was better (56).

In this study, IV r-tPA was administered to patients in the first 3 hours of
ischemic stroke. This time was extended later to 4.5 hours. Currently, thrombolytic
therapy can be administered during the first 9 hours, and in some cases within the first
24 hours, if the presence of a considerable volume of ischemic penumbra is

demonstrated by imaging (53).

Although the duration of intravenous thrombolytic therapy is extended, the
treatment administered within the first 90 minutes is more effective than the second
90 minutes, and the treatment administered within the second 90 minutes was found

to be more effective than the third 90 minutes (40,53).

Although the time criteria for thrombolytic therapy application was the first to
be evaluated, it has some definite and relative contraindications. IV r-tPA
administration consists of administering 10% of the 0.9 mg/kg alteplase as an IV bolus
and the rest as an I'V infusion within 1 hour.

IV r-tPA Application Criteria

Evaluated neurological disorder NIHSS 5 or higher. Less than 4.5 hours have

passed since the onset of symptoms. Age 18 or over.
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Absolute Contraindications for IV r-tPA Administration

Criteria

Description

Time of symptom onset

that does not meet time criteria.

Presence of intracranial

hemorrhage in cerebral imaging.

Wide hypodensity and
demarcation line on computed

tomography.

It indicates that the ischemic stroke

started a long time ago.

Systolic blood pressure
higher than 185 mmHg.
Diastolic blood pressure

higher than 110 mmHg.

Since high blood pressure will increase
the risk of intracranial hemorrhage, IV r-tPA
therapy should not be initiated or continued

above these values.

The platelet count is lower

than 100 thousand/mm3.

IV tPA below these values is not
recommended because it will increase the risk
of intracranial bleeding, but if the patient does
not use anticoagulant drugs or does not have a
known bleeding disorder, IV r-tPA treatment

should not be delayed to detect these values.

INR is higher than 1.7.

If there are no reasons to increase the
INR value (cancer, renal failure, liver failure,
disseminated intravascular coagulation,
alcohol use, drug use), IV r-tPA treatment

should not be delayed by waiting for the result.

aPTT duration is longer

than 40 seconds.

If there are no reasons (cancer, kidney
failure, liver failure, disseminated
intravascular coagulation, alcohol use, drug
use) that will increase the aPTT value, IV r-
tPA treatment should not be delayed by

waiting for the result.

Table 11: Absolute Contraindications for IV r-tPA Administration (7,53)
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Relative Contraindications for IV r- tPA Administration.

Criteria

Description

Indeterminate start time.

If central imaging methods demonstrate the
ischemic penumbra, IV r-tPA may be considered.

Wake-up stroke

If central imaging methods demonstrate the
ischemic penumbra, IV r-tPA may be considered.

Cranial surgery, spinal surgery,
cranial trauma, spinal trauma,
ischemic stroke in the last three
months.

The decision should be made according to the
benefit-harm ratio according to the patient.

Genitourinary bleeding,
gastrointestinal bleeding, major
surgery in the last three weeks.

The decision should be made according to the
benefit-harm ratio according to the patient.

Major trauma in the past two weeks.

The decision should be made according to the
benefit-harm ratio according to the patient.

Puncture from arteries that cannot be
compressed within the last week.

The decision should be made according to the
benefit-harm ratio according to the patient.

History of intracranial bleeding.

It increases the risk of intracranial hemorrhage,
but patient-specific evaluation should be made in
completely resorbed hemorrhages on MR
imaging.

Use of non-vitamin K antagonist oral
anticoagulants (NOACsS) in the last
48 hours.

IV r-tPA can be administered if dabigatran use is
earlier than 24 hours. If dabigatran use is between
4-24 hours, the decision is made according to the
aPTT result. If aPTT is <40 sec or shorter than 1.5
times the basal value, IV r-tPA can be
administered. If the use of dabigatran is within the
last 4 hours, CT angiography can be performed,
and if the patient is not suitable for endovascular
treatment, Idarucizumab can be administered, and
IV r-tPA can be given. If necessary, the two
treatments can be combined.

In patients using apixaban, rivaroxaban or
edoxaban, IV r-tPA can be administered if no
medication has been taken in the last 24 hours. If
the drug is used within 4-24 hours, it is decided
according to the INR value. IV r-tPA is
administered at INR values below 1.7. If the drug
has been taken within the last 4 hours, it is
recommended that the patient undergo

CT angiography and processed if appropriate for
thrombectomy.

Advanced liver failure, cirrhosis.

The decision should be made according to the
benefit-harm ratio according to the patient.
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End-stage renal disease, dialysis-
dependent.

The decision should be made according to
benefit-harm ratio according to the patient.

the

Aortic dissection.

In order to consider the use of IV rtPA,
treatment must be completed.

the

Infective endocarditis.

In order to consider the use of IV rtPA,
treatment must be completed.

the

Systemic malignancy.

The decision should be made according to
benefit-harm ratio according to the patient.

the

Intracranial or intra-axial mass or
tumor.

The decision should be made according to
benefit-harm ratio according to the patient.

the

Intracranial arteriovenous
malformation.

The decision should be made according to
benefit-harm ratio according to the patient.

the

Diffuse anterior ST-elevated
myocardial infarction.

The decision should be made according to
benefit-harm ratio according to the patient.

the

Pericarditis.

The decision should be made according to
benefit-harm ratio according to the patient.

the

A dural puncture was performed in
the last seven days.

The decision should be made according to
benefit-harm ratio according to the patient.

the

Table 12: Relative Contraindications for IV r-tPA Administration (7,53).
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No contraindications for IV tPA Administration

Criteria Description
Although the risk of intracranial bleeding
Advanced age increase with age, the clinical benefit does

not decrease.

Presence of hyperdense artery sign
in brain CT.

In these patients, there may be a need for
endovascular intervention in addition to IV
r-tPA.

Minor stroke (NIHSS<5)

It is not a contraindication, but its
superiority over aspirin therapy has not
been demonstrated.

Major stroke (NIHHS>22)

Patient with rapidly resolving
symptoms.

It should be decided according to the
permanent symptom. If there is an arterial
occlusion in angiography, IV r-tPA should
be considered.

Intracranial aneurysm.

IV r-tPA can be applied in many patients.

Presence of extra-axial intracranial
tumor.

IV r-tPA can be applied in many patients.

Presence of cervical-cranial artery
dissection.

IV r-tPA can be applied in many patients.

Presence of a diagnosis of dementia.

IV r-tPA should be considered for patients
who were mobile before the ischemic
stroke. Considering the patient's social and
medical support, making a joint decision
with the patient and their caregivers is
recommended.

Patient presenting with epileptic
seizure.

Even if epileptic seizures can cause Todd's
paresis and mimic stroke, IV r-tPA should
be administered to patients who meet the
inclusion criteria.

A disability that does not impair
mobility before the stroke.

IV r-tPA should be considered for patients
who were mobile before the ischemic
stroke. Considering the patient's social and
medical support, making a joint decision
with the patient and their caregivers is
recommended.

Presence of hyperglycemia.

IV r-tPA is not a contraindication for
initiation, but blood glucose should be kept
under control during the continuation of the
treatment.

Presence of hypoglycemia.

Since it can mimic stroke, it should be
corrected, and a decision should be made
according to whether symptoms improve or
not.

Pregnancy.

Alteplase is category C for pregnancy.

Presence of menstrual bleeding.
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Presence of acute myocardial
infarction.

Presence of intracardiac thrombus.

Aspirin and/or clopidogrel use in the
last seven days.

IV r-tPA is contraindicated if aPTT is
Use of IV heparin. longer than 40 seconds or greater than 1.5
times baseline.

The use of IV r-tPA is not contraindicated
in the use of LMWH at a prophylactic dose
(0.5 mg/kg). IV r-tPA is contraindicated in
using LMWH at a therapeutic dose (> 1
mg/kg).

Table 13: No contraindications for IV tPA Administration (7,53)

Use of low molecular weight heparin
(LMWH).

Endovascular therapy (EVT):

Endovascular treatment has advantages such as using in patients who present
later than thrombolytic treatment and directly intervening in the occluded vessel and
using in many situations where IV r-tPA is contraindicated. Moreover, it requires the
use of thrombolytics at lower doses than IV thrombolytic therapy (46). Endovascular
therapy is used in three ways in patients with acute ischemic stroke. These are
intravenous  thrombolysis, mechanical recanalization, angioplasty, and
stenting(55,57,58). The time window is wider in endovascular treatments than IV
thrombolytic therapy, but time is still important for clinical benefit. It should be noted
that each hour of delay in recanalization results in an 8% reduction in clinical benefit

(59).

Inclusion Criteria in Patients with Acute Ischemic Stroke:

1- Age >18

2- Good pre-stroke health status (mRS 0-1): In current studies, patients
who undergo EVT have a good pre-stroke health condition, and patients with
mRS 0-1 were included in the studies. In patients with mRS between 2 and 4,
EVT can be considered by discussing the benefit-risk ratio with the patient's
relatives.

3- Large vessel occlusion displayed on ICA or MCA MI: It is
necessary to evaluate the patient with CT angiography or MR angiography to
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show large vessel occlusion. In case of high stroke clinical suspicion and
limited time, angiographic imaging can be skipped, and the patient can be
taken directly to the interventional radiology unit.

4- Severe acute neurologic symptom (NIHSS > 6) There are
insufficient studies to show that EVT is beneficial in patients with lower
NIHSS (60).

5- Positive neuroradiographic findings: For safe and effective clot
removal, the absence of severe ischemic injury is required. The wider the
penumbra, the more likely the patient will benefit. Collateral circulation is an
anatomical structure that saves time for the patient is delayed admissions. It
increases the chance of benefiting from the procedure in patients who apply
after 6 hours (60).

6- Patients presenting within the first 6 hours after the onset of
symptoms: According to the results of MR CLEAN, EXTEND-IA, SWIFT
PRIME, ESCAPE, REVASCAT, and THRACE studies, endovascular
treatment is recommended in anterior circulation proximal vessel occlusions
(53). Most of these studies used ASPECTS as inclusion criteria, and those with
ASPECTS 6 and above had a significantly higher clinical benefit from EVT
than those with an ASPECTS less than 6 (60).

7- Patients admitted between 6 and 24 hours after the onset of
symptoms: According to the relevant DAWN and DEFUSE 3 studies, applying
EVT to selected patients in this interval is statistically significant in clinical
improvement. In the DAWN study, patients with a last seen well time of 6 to
24 hours were evaluated and compared in a randomized way with EVT and
IVT. In the DEFUSE 3 study, patients whose last seen well time was 6 to 16
hours ago were evaluated. The common aspect of the two studies is the
selection of patients according to the infarct and penumbra mismatch measured
by an automated software of the data obtained by CT or MR perfusion
imaging. In both studies, the EVT-treated groups had a significantly higher
good functional outcome than the IVT-treated groups (53,60)(61,62).
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2.5. Healthcare System in Belgium

The healthcare system in Belgium is based on social security and health
insurance and is financed by these two agencies. A Belgian citizen must be registered
with a health insurance institution in order to receive healthcare. Typically, patients
pay for a healthcare service, and then the health insurance they signed up for
reimburses a portion of the amount. The National Institute for Health and Disability
Insurance is the organization that represents health insurance companies in the state

(NIHDI).

There are three steps to providing healthcare:

Step 1: family medicine and family medicine watch points, nursing care,
physiotherapy, preventative medicine (family planning and follow-up centers for
children aged 0-6), and mental health services.

Step 2 and 3: Specialist doctors, hospitals and emergency departments.

The majority of the population have and are recommended to have a general
practitioner. The patient selects his or her own doctor. The importance of family
medicine in Belgium cannot be overstated: in the event of an illness, the patient should
first consult the general practitioner. If necessary, the physician refers the patient to
the second step. When necessary, he/she refers to the emergency department. The
patient can also choose to be examined directly by the specialist doctor. Patients are
handled by family physicians by appointment or by standing in line. Depending on the

patient's condition, some family physicians will also make home visits.

When the working hours of the general practitioners are completed, the family
medicine shift points take over: general practitioners participate in General
Practitioner Cooperatives (only open during weekends and holidays). Patients can
apply to these sites for minor illnesses that do not necessitate a visit to the hospital.

General practitioners can come to patients’ homes if these ones are unable to travel.
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2.5.1. Emergency Medicine in Belgium

In Belgium, emergency medicine was originally formed as a superspecialty in
1994, and subsequently as a specialty in 2005. You can work as a specialist in acute
medicine after three years of training or as a specialist in emergency medicine after
six years of training. Emergency physicians may work in hospital emergency
departments or pre-hospital emergency services. In addition, emergency physician
play a role in the MIP (Medical Intervention Plan), which is an organized medical

response in case of medical mass casualty or disaster.

The following table illustrates the different ways that the patient can use to
receive assistance medical in an emergency:
- Dialing 112 to get to the emergency department
- Referral to the emergency department via a general practitioner (or
another specialist)

- Self-present to the emergency department

In triage, after physical examination the doctor can refer the patient to the
family medicine service in cases that do not require ED care, but if the patient does

not accept, he is always taken to the emergency service.

The minimal requirements for an emergency department necessitates the
presence of an emergency medicine specialist or specialist in acute medicine as well
as two nurses available 24 hours a day. Every hospital is not required to have an

emergency department, but it must be capable of providing emergency treatment.
In the case of an emergency, an ambulance with a driver and an ambulance

officer is dispatched to the location by dialing 112 (fire department and medical

emergency services). Both of these people have been trained as ambulance attendants.
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The MUG/SMUR system (63):

The MUG/SMUR (Mobiele Urgentiegroep/Service Mobile d'Urgence et de
Réanimation) team is hospital-affiliated and consists of an emergency doctor and an
emergency nurse. Stationed in the hospital, the MUG/SMUR in a specially outfitted
vehicle. Depending on the situation at the scene, it might be sent directly by the
Emergency Centre 112 or requested by the ambulance personnel. Alternatively,
depending on what the calling citizen states (keywords such as arrest, drowning, or
stroke), both the ambulance and the MUG/SMUR team can be dispatched at the same
time. The MUG/SMUR doctor might accompany the patient by ambulance and choose

the hospital based on the disease.

The MUG/SMUR is owned by a recognized emergency department, and its
aim is reaching to the scene to decrease treatment time, providing emergency medical

care at the scene, and monitoring the patient until they arrive at the hospital.

The PIT (Paramedical Intervention Team) team consists of an emergency
nurse and an ambulance officer. It can be used when sending MUG/SMUR is not

possible or necessary. They are also hospital-based.

For a standard emergency ambulance, the patient pays 60 euro (not refunded).

Fees for non-urgent transports vary depending on the insurance company.

Equipments in the MUG/SMUR Car
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Graphic 5: 1- Ambulance 2- Transport Ambulance Front View 3- Transport

Ambulance Side View

Emergency service referral data:

According to a study published in 2016 by KCE (Belgian Health Care
Knowledge Center), the following data encompass emergency departments and their

referrals (64):

A total of 290 applications per 1000 individuals were received:
A total of 3.2 million applications were received (2012)

- 139 emergency departments are available: 1.24 emergency departments per
100,000 people (2015). According to these data, the number of hospitals and
emergency departments per capita in the country is higher than in other
European countries.

- The following are the most common causes for admission: somatic illnesses
(58%), traumas (37%), and socio-psychological reasons (1,5%).

- While the hospitalization rate is 23%, the rate of patients who can leave the

service on the same day is 77%
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- An average of 55 patient admissions per 24-hour shift: this equates to 20,000
admissions per year (very variable by hospital)

- 71% of patients are self-referred.

- 70 General Practitioner Cooperatives built between 2003 and 2015, yet the
number of emergency admissions did not change (generally, people do not
know these points, or it is difficult to reach, or their opening hours do not

match).

According to these data, the need for emergency services is increasing day by day,
as is the budget spent on, but the activity level of most of the emergencies is low,

except for central emergency services.

Emergency Departments distribution in Belgium (65):

In Belgium, emergency departments are distributed across 198 hospital
stations, with 102 hospitals located over several areas. There are 139 emergency
departments, 131 of which are specialized emergency departments, and 8 of which
only provide first-aid services. Many specialized emergency departments can be seen

in a small but heavily populated area in large cities such as Antwerp and Brussels.

2.6. Healthcare System in Turkey

The health system in Turkey is financed by the Social Insurance Institution
(SSK) and private health insurance. Every Turkish citizen is required to register with
SSK. In emergencies, this condition is not required. There are different examination
fees in public hospitals and private hospitals for health services. While the payments
in private hospitals are made in cash, in public hospitals the payment for the clinical
examination is made at the pharmacy while buying drugs. The Social Insurance
Institution works under the state and regulates the financial pillar of the health system

in the country.

The health system provides services in three steps in Turkey:
Step 1: Family Medicine, Community Health Centers, Home Health Services,
112 Emergency Health Services
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Step 2: District State Hospitals, Provincial State Hospitals, Private Hospitals,
Private Polyclinics,

Step 3: Education and Research Hospitals, University Hospitals, Branch
Hospitals

Every Turkish citizen is advised to have a family doctor. The person's place of
residence automatically defines a family doctor. Individuals have the option of
changing their family doctor if they so desire. Family physicians are responsible for a
wide range of responsibilities, including preventive medicine (vaccination, for
example), examination, the preparation of health reports required for administrative
purposes, home care, and the prescription of drugs with reports. Although the referral
chain is recommended, it is not required. The individual can be examined in the
hospital at his or her preferred level. Being referred by a family physician does not
provide an advantage to the patient during the appointment or examination fee.
Family physicians also work in the emergency room at Integrated State Hospitals.
Home health services have two pillars. First, family physicians can examine disabled
or bedridden patients at home. Second, home health teams carry out general
examinations of bedridden patients registered at family physicians independently at

home and refer them to the hospital when necessary.

2.6.1. Emergency Medicine in Turkey

Emergency medicine was accepted as a specialty in Turkey in 1993 (2).
Initially, the education period was three years and updated to 5 years on 19 June 2002.
The training period was reduced to 4 years on 26 April 2011. There is no compulsory
out-of-hospital rotation in the emergency medicine residency training, which is still

four years.

In hospital emergencies, emergency medicine specialists and general
practitioners work together. In case of need, doctors from other specialties can also be
assigned to the emergency room. Ambulance teams mainly consist of emergency
medical technicians and paramedics. Few general practitioners are working in the

ambulance teams.
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Ways that the patient can use in emergencies:
- To request an ambulance by calling 112

- Applying to an emergency room by self-transport

In Turkey, a five-point triage system is applied in emergency services. By law,
anyone who applies to the emergency room has the right to be examined. Some
hospitals have evening outpatient clinics to reduce the burden of the emergency
department. It is not mandatory to have an emergency medicine specialist in every
hospital. The Ministry of Health determines the need for an emergency medicine
specialist. Emergency medicine specialists who have completed their specialization
training work in an emergency room by central appointment. It is impossible to change
hospitals before the "state service obligation," which varies between 350 and 550 days

after specialization training is completed, except for some special excuses.

112 phone number is used for all emergency calls in Turkey. Depending on
the type of call, a referral is made to the health service, police department,
gendarmerie, or fire department. Ambulance services are free of charge, including
airplane and helicopter ambulances. In addition, ambulances of private hospitals and

private ambulance companies provide paid services.

Graphic 6: Ambulance Team with Doctor, Paramedic and Driver
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Graphic 7: Types of Land Ambulances: 1- Obese Ambulance 2- Snow Ambulance 3-
Moto Ambulance 4- Off Road Snow Ambulance (66)

Emergency service data:

In Turkey, the number of emergency department examinations only in Public
Hospitals in 2017 was 101,473,472. This constitutes 28.36% of the total number of
inspections in the same year. There are 1538 hospitals of all types in Turkey, and all
hospitals have emergency services (2019) (67). In addition, the number of 112
emergency health stations in Turkey is 2886, and the population per station is 28813
(2019) (67)
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2.7. Hospital Stroke Protocols

2.7.1. Akdeniz University

Akdeniz University (AU) is located in Antalya, Turkey.

Patients with ischemic stroke can present in three ways: walk-in (self-

transported), ambulance, referral.

Walk-in patients first come to the triage area where they are registered, and
their vital signs are monitored. Patients with a pre-diagnosis of stroke are referred to
the "Critical Care" department. An emergency resident and a faculty member perform
the initial assessment. After, a nurse takes the blood samples and record an ECG.
Simultaneously, the radiology department is contacted, and an emergency scan of the
stroke patient CT is requested. Finally, the emergency resident notifies the neurology

resident that there is a candidate for IVT at ED.

Following the CT scan, the patient returns to his/her room in the critical care
area. A senior neurology resident conducts the neurological examination, analyzes
CT. Then, in consultation with a radiology faculty member, the radiology resident

prepares a written report of brain CT.

The neurology resident contacts a neurology faculty member by phone to
explain the patient's condition and the tomography findings. Neurology faculty
member decide on IVT according to this information. In addition, the neurology
faculty member can remotely access the brain CT images. The neurology resident
explains the decision for IVT to the patient (or relatives). Then, the patient (or
relatives) is informed about the benefits and risks, and written consent for treatment is
obtained. After, IVT is started in the emergency department. The patient is monitored
in the emergency department until perfusion is completed. Afterwards, the patient is

transferred to the intensive care unit (ICU).

After 24 hours in the ICU, the patient is transferred to the neurology ward.
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If an ICU bed is not available, the 24-hour post-thrombolysis follow-up is
completed in the emergency department. After that, the patient is transferred to the
Neurology Ward or the Intensive Care Unit. In the absence of available beds in wards
and ICU, patients are referred to another hospital. No referral is made for the first six

hours after thrombolysis.

Patients arriving in the Akdeniz University ED by ambulance or referral are
transferred directly to the Critical Care Unit via a separate entrance. This section
contains triage and registration units for ambulance patients. Ambulance patients and

referrals then follow the same path as walk-in patients.

41



Stroke Protocol

Symtomps onset/
Detection
Walk-in Patient Ambulance Transferred
Triage for
-Obtain Vital Signs and focused (brief) g . Triage ambulance
history ) enterance -
* ¥ | -Registration
I i for Ambulance
| Registration Acute Treatment Cubicucles ™ Patiocts
in the Critical Care Area o
Immediate general and
stabilization by EM residents and fuclty
members l
-Obtain blood samples, ECG
-Call R: Unit to order g [ ]
CT Scan *
-Notify Neurologist about a possible CT Scan Room
candidate for fibrinolytic therapy *
-Neurclogic assessment and CT 1 3
scan interpretation by a senior Acute Treatment
Neurology Resident —a H H CTC TR
Docummeniod report 66T b Cubicucles in the Critical 1
Radiology Resident ™ | . s Cﬁ!e Area :
I
“Treatment decision for IV r-TPA by an I |
on call faculty member from the ———— i 1
neurology department (can also | |
interpret CT scan) | :
|
-Explane the treatment to the patient | | I
and/or familly if exist and take writen =~ W—————————————— | 1
consent for IV r-TPA treathment I 1
|
| i
I 1 * Non-Contrast CT
! |
I : ** Consult with a faculty
| 1 member from Radiology
} | Department
- IV r-TPA perfussion endsintheED ~M—— i :
I | ***After 6-24 H Followup
| I
| |
’ 24 Hours of Followup e = !
J _ \d v
T [ Intensive Care ‘ [ Transfer to other
* Unit / ‘ hospital ICU ***
——— » Normal Flow B——————® Routine practice area
Neurology Ward
— It necessary ' - W Alternate practice ares

Emergency Department of the Akdeniz University Hospital - Antalya/Turkey

Graphic 8: Stroke Protocol of Akdeniz University
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2.7.2. Antwerp University

Antwerp University (UZA) is located in Antwerp, Belgium.

Patients with ischemic stroke can present in four ways: walk-in (self-

transported), ambulance, MUG/SMUR, referral.

After registration, the self-transporting patient is directed to the triage area. In
this area, the stroke protocol is activated for patients with suspected stroke. The
neurologist and radiology department are notified and contacted by the stroke
protocol. The triage nurse records vital signs, takes blood samples from the patient,
and records an ECG in the triage area. After triage, the patient is referred to an
examination room in the ED. The emergency resident performs the initial examination

in the ED, and the neurology resident performs the neurological examination.

A neurology resident, an emergency resident, and a nurse (stroke team)
transport the patient to the radiology department. An emergency bag (containing I'V r-
TPA and other necessary medical supplies) is transported with the patient to the
tomography unit. The patient undergoes tomography (Uncontrast Brain CT + Contrast
Brain Angiography). A radiology resident or specialist is consulted for the
tomography images. If the neurology faculty member is not present, the neurology
resident contact and presents information about the patient over the phone. A
neurology faculty member decide on IVT according to this information. In addition,
the neurology faculty member can remotely access the brain CT images. After the IVT
decision, the neurology resident informs the patient or a family member about the

treatment.

Thrombolysis is started in the CT room. After the initiation of thrombolytic
therapy, the stroke team transports the patient to the stroke unit. The patient is
monitored for 48 hours in the stroke unit. Then, after 48 hours of observation, the
patient is transferred to the neurology department.

If endovascular treatment is indicated for the patient (decision by neurology

and interventional radiology faculty members), the patient is immediately transferred
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to interventional radiology after tomography. Following the endovascular procedure,

the patient is admitted to the neuro intensive care unit.

When a patient with suspected stroke is admitted by ambulance or MUG
/SMUR, the hospital is notified in advance, and the stroke protocol is activated. The
patient is immediately transported from the ambulance entrance to the examination
room in the ED, bypassing the triage area. In the exam room, a nurse records the
patient's vital signs and takes blood samples. Also, record an ECG. Next, the
emergency resident performs the initial examination. After that, the neurology
assistant performs the neurological examination. The stroke team transfers the patient
to the radiology department for a CT scan. The emergency bag (containing IV r-TPA
and other necessary medical supplies) is transported with the patient to the
tomography unit. The following procedure is the same for ambulance and MUG
/SMUR patients as self-transporting patients. Patients who have been referred are
admitted directly to the interventional radiology unit. After endovascular treatment,

the patient is admitted to the Neuro Intensive Care Unit.
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2.7.3. Karadeniz Technical University

Karadeniz Technical University (KTU) is located in Trabzon, Turkey.

Patients with ischemic stroke can present in three ways: walk-in (self-

transported), ambulance, referral.

Self-transporting patients are directed to the triage area after registering with
the secretary's office. If triage staff suspects a patient has a stroke, the patient is
immediately transported to the monitored area. In the monitored area, a paramedic
records the patient's vital signs and an ECG. Then the emergency assistant performs
the initial examination and stabilization. Next, the emergency resident notifies the
neurology resident that an IVT candidate is in the ED and radiology unit to request an
emergency CT scan. Finally, the nurse is informed of the patient with stroke and
instructed to have IV r-TPA ready for thrombolysis. The neurology resident conducts
the neurological examination in a monitored area. If the tomography unit is available
for a CT scan, the neurological examination is done after the scan. After tomography
(uncontrasted brain CT + contrasted brain angiography), an emergency resident and a
patient carrier transfer the patient back to the monitored area. Neurology and
emergency residents evaluate the CT images. Finally, the emergency resident obtains

a verbal report by telephone interview with the radiology resident.

The emergency resident of the neurology resident asks the radiology resident
to inform the interventional radiology faculty member about the possible need for
endovascular treatment. Neurology resident contacts a neurology faculty member by
phone to explain the patient's condition and the tomography findings.

Neurology faculty member decide on IVT according to this information. In

addition, the neurology faculty member can remotely access the brain CT images.

The neurology resident explains the decision for IVT to the patient (or
relatives). Then, the patient (or relatives) is informed about the benefits and risks, and
written consent for treatment is obtained. After, IVT is started in the emergency

department.
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The patient is observed in the ED for 24 hours and then admitted to the
neurology service. When the neurology service is full, the patient is referred to the

neurology service at another hospital.

Endovascular treatment decisions require the concurrence of the neurology
and interventional radiology faculty members. Next, the neurology resident informs
the patient (or relatives ) about the endovascular treatment and the potential risks and
benefits. Finally, after receiving written consent for the procedure, the patient is
transported to the interventional radiology department. After the procedure, the patient
is returned to the monitored area. After stabilization, the patient is transferred to the
ICU. If the ICU is full, 24-hour monitoring is performed in the ED after the monitoring
patient is transferred to the ICU of another hospital.

Patients arriving by ambulance are met by the triage team and escorted directly
to the monitoring area. After the patient enters the area, registration is completed over
the phone. After this step, ambulance patients follow the same process as self-

transporting patients.

Referred patients take the same route as patients transported from the scene by
ambulance.

If the patient had a brain CT at the first hospital, the CD is brought to the ED
with the patient. The neurology resident and emergency residents evaluate the brain

CT CD before delivering it to the radiology resident for reporting.

Referred patients follow the same process as the self-transporting and

ambulance patients.

47



Stroke Protocol

Symtomps onset/
Detection

- |

Walk-in Patient | Ambulance ' Transferred

i

Triage

Registeration ™ -

~Take Vital Signs l

-First Physical Examination Em. Res.

-Call neurologist for stroke patient gaicty

Call Radiclogy Technician for CT Scan || ——— 1 Monitorized area
-Take blood samples, ECG
-Inform nurses about possible IVT

Without CT Scan
-+

- Neurology Residents Examination Bl ———| v

** Non-Contrast
CT Room ** CT + Contrast CT

-Talk With Radiology Resident About CT
Images

l — angiography

-Talk With Radiology Resident for
Activating Interventional Radiology Unit |
if necessary I

- ———m Monitorized area
-Treatment decision for IV r-TPA by

Neurology Specialist (by phone with "

neurology res.)

-Treatment decision for [ 3
with by N ay Speciall

and Interventional A Spreciali

(by phone and GT images [out of hours;

remote access])

|
: | [ Interventional Radiology
| i Unit

-Explane the treatment 1o the patient

and/or familiy -—
-Ask treatment approval

-Take written approval

|

|

|

|

|

l I
24 Hours of Followup ‘—| |
|

|

|

|

Other Hospital | Neurology Ward 4—“ Intensive Care Unite
» N | Flow B—————— Routine area
—+——:—:—.—-= |{ necessary »-——————— W Altenative ares

Emergency Department of Karadeniz Technical University Hospital - Trabzon/Turkey

Graphic 10: Stroke Protocol of Karadeniz Technical University

48



2.74. Saint-Luc University

Sain-Luc University (UCL) is located in Brussels, Belgium.

After registration, the self-transporting patient is directed to the triage area. For
patients with suspected stroke, the triage staff informs the neurology resident. A
neurology resident is always present in the ED. At the triage, a nurse records vital
sign. In the emergency service information system, the patient is marked as a

"neurology patient".

After triage, the patient is taken to one of the examination boxes in the
reanimation section. Here, the neurology resident performs the neurological

examination. Next, a nurse takes the blood samples are and records an ECG.

A neurology resident and a nurse (stroke team) transport the patient to the
radiology department. An emergency bag (containing IV r-TPA and other necessary
medical supplies) is transported with the patient to the tomography unit. The patient
undergoes tomography (Uncontrast Brain CT + Contrast Brain Angiography). A
radiology resident or specialist is consulted for the tomography images. If the
neurology faculty member is not present, the neurology resident contact and presents
information about the patient over the phone. Neurology faculty member decide on
IVT according to this information. In addition, the neurology faculty member can
remotely access the brain CT images. After the IVT decision, the neurology resident
informs the patient or a family member about the treatment.

Thrombolysis is started in the CT room.

The patient is observed in the reanimation section until perfusion is complete.
When the bed in the stroke unit is ready, the patient is transferred to the stroke unit.
The patient who has completed the 24-hour follow-up in the stroke unit is admitted to

the neurology service.

If endovascular treatment is indicated for the patient (decision by neurology
and interventional radiology faculty members), the patient is immediately transferred

to interventional radiology after tomography.
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Following the endovascular procedure, the patient is admitted to the neuro

intensive care unit.

When a patient with suspected stroke is admitted by ambulance or MUG
/SMUR, the hospital is notified in advance, and the stroke protocol is activated. In
addition, the ED's pre-registration system is activated for the patient. At the ambulance
entrance, the neurology assistant and emergency nurse wait for the patient. The patient
is evaluated neurologically and then transported directly to the CT unit. The
emergency bag (containing IV r-TPA and necessary medical supplies) is transported

to the CT along with the patient.

The following procedure is the same for ambulance and MUG /SMUR patients

as for self-transporting patients.
Patients who have been referred are admitted directly to the interventional

radiology unit. After endovascular treatment, the patient is admitted to the Neuro

Intensive Care Unit.
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3. MATERIALS and METHODS

We performed a retrospective review of medical records of patients with acute
ischemic stroke who were referred to the Emergency Department of Antwerp
University Hospital (UZA) and Cliniques Universitaires Saint-Luc (UCL) in Belgium
and also Akdeniz University Hospital (AU) and Karadeniz Technical University
Hospital (KTU) in Turkey between 01.01.2016-31.12.2017.

For three months, the researcher worked as an observer at UZA and UCL,
studying the procedures of stroke patients from prehospital through stroke unit or
intensive care unit admission and developed observational stroke protocols. A
consensus was reached regarding the protocols with the researcher and Prof. Dr. André
PEETERS (Department of Neurology, UCL), Prof. Dr. Philippe MEERT (Department
of Emergency Medicine, UCL), Prof. Dr. Laetitia YPERZEELE (Department of
Neurology, UZA), and Prof. Dr. Koen MONSIEURS (Department of Emergency
Medicine, UZA- Thesis Advisor). The planned visit to the AU Emergency Service
was canceled due to the Covid-19 pandemic, and the emergency room operating
procedures and stroke protocol were developed collaboratively through video
interviews between the researcher and Prof. Dr. Cem OKTAY (Emergency Medicine
Department, AU). The researcher developed the KTU stroke protocol based on
observation and reached consensus with Prof. Dr. Abdiilkadir GUNDUZ (Emergency
Medicine Department, - Thesis Advisor) regarding the protocol's appropriateness. The
protocols were visualized using the Flowchart Designer 3.3 program. Alluvial diagram

was generated by Jamovi 1.6 program.

Age and gender information were recorded as demographic data.
To define the pre-hospital emergency services, the patients' admission to the
ED were recorded in detail as follows.
- Self-presenting Patients (Walk-in)
- Belgian Ambulance (Ambulance BE)
- Turkish Ambulance (Ambulance TR)
- Ambulance accompanied by a vehicle with a doctor in Belgium

(MUG/SMUR)
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- Transferred patient by MUG/SMUR, PIT or Ambulance (Transferred BE)
- Transferred patient by Ambulance (Transferred TR)

It was noted whether patients referred from another hospital underwent a brain CT

scan at the referral hospital.

The clinical characteristics of the patients at the time of admission were recorded
in the database as stated below.
- Systolic blood pressure in mm/Hg
- Diastolic blood pressure in mm/Hg
- Blood glucose in mg/dl
- Presence of atrial fibrillation
- Body side affected: Right, left, both, none
- NIHSS score

Patients’ clinical history at the time of admission were recorded as stated
below.
- Hypertension (HT)
- Diabetes mellitus (DM)
- Chronic heart failure (CHF)
- Coronary artery disease (CAD)
- Hyperlipidemia (HL)
- Arrhythmia
- Ischemic stroke
- Cancer
- Chronic obstructive pulmonary disease

- mRS before recent stroke

The following times were determined for the patients' diagnosis and treatment,
and the durations were calculated and documented.
Times:
- Symptom onset date and time
- Time to apply to the emergency room

- First inspection time
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- CT imaging start time (MRI time also added as CT time)
- Initiation time of intravenous thrombolytic therapy

- Endovascular treatment start time

Durations:
- Time from the onset of symptoms to applying to the emergency
department (Symptom-to-Door Time)
- The time from the emergency service application to the first
examination (Door-to-Examination Time)
- The time from the emergency service application to the start of the
CT scan (Door-to-CT Time)
- Time from CT scan to the start of intravenous thrombolysis (IVT)
(CT-to-IVT Time)
- Time from CT scan to the start of endovascular therapy (EVT) (CT-
to-EVT Time)
- Time from emergency service application to the start of IVT (Door-
to-IVT Time)
- Time from emergency service application to the start of EVT (Door-
to-EVT Time)
- Time from the onset of symptoms to the start of IVT (Symptom-to-
IVT Time)
- Time from onset of symptoms to the start of EVT (Symptom-to-EVT

Time)

The treatments applied to the patients and their compliance with the treatment
were determined in the databases and patient files and recorded as follows. IVT and
EVT were defined as "Advanced Treatment Methods".

-IVT

-EVT

-IVT+EVT

-None of them are indicated.

-IVT Contraindicated

-Advanced treatment option was refused by the patient or his/her

relatives.
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The treatment locations of the patients who underwent intravenous
thrombolysis was recorded in the database as listed below.
- CT/MRI Unit
- Emergency Department

- Referring Hospital

The following locations where the patients monitored for 24 hours following
the advanced treatment methods were determined from hospital records and patient
files and recorded as followed. Patients who were not followed up or who died over
this time were classified as "None."

- Emergency Department
- Stroke Unit
- Intensive Care Unit

- None

To evaluate morbidity, the presence of bleeding in the 24-hour brain CT and
3-month mRS were recorded in the patients who underwent advanced treatment

methods.

To evaluate the mortality findings, in-hospital mortality and 3-month mortality
status of the patients were determined and recorded in the database. Microsoft Excel

365 program was used to create the database.

3.1. Inclusion Criteria

1. Patients who applied to the emergency department within 6 hours of the
onset of their symptoms.

2. Patients referred to the emergency department for endovascular therapy
(EVT) with a diagnosis of ischemic stroke.

3. Patients identified in the stroke database who received intravenous

thrombolytic therapy (IVT) and EVT.
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3.2. Exclusion Criteria

1. Hemorrhagic stroke patients.

2. Patients younger than eighteen years old.

3. Patients who applied to the emergency department for other reasons and had
a stroke in the follow-up.

4. Patients who are out of follow-up after discharge.

5. In-hospital stroke cases.

3.3. Data Gathering and Registration

Along with information from UZA and UCL's existing stroke databases,
patient data from the hospital information system were retrieved via the databases.
The consultations with the Neurology department of patients who presented to the
emergency department with AU and KTU were reviewed, and patients who met the
criteria were identified and their data were retrieved from the hospital information
systems. Patients who did not match the criteria for inclusion were excluded. The
demographic information about the patients, their application to the emergency
department, their clinical findings upon admission, their clinical history, diagnosis and
treatment times, treatments, treatment sites, 24-hour monitoring sites, hospitalization

information, mortality and morbidity data were all transferred to Microsoft Excel 365.

3.4. Ethics Committee

Ethics committee approval from the UCL Ethics Committee on 06/05/2019.
Ethics committee approval from the UZA Ethics Committee on 13/05/2019. Ethics
committee approval from KTU Ethics Committee on 24/01/2020, and based on this

approval, administration office approval was obtained from AU.

3.5. Statistics

SPSS 23.0 statistical package program used in the analysis phase of the data.
The chi-square test used in the analysis of the differences between the rates of

categorical variables in independent groups. Normal distributions of numerical
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variables evaluated with the Shapiro Wilk test. Student's t-test is used for comparison
of metacognitive variables between the two independent groups where the data fit the
normal distribution, and Mann Whitney U test used if the normal distribution does not
fit. Variance analysis used in the comparison of metacognitive variables between 3
independent groups where the data fit the normal distribution, and the Kruskal Wallis

test used if it does not comply.
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4. RESULTS

4.1. Demographics and Clinical Findings

Table 14 shows the demographic data of 1034 patients who presented to the
four hospitals where the study was conducted between January 1, 2016 and December
31, 2017 and who met the study's inclusion criteria. 50.5 percent of these patients were

female while 49.5 percent were male. The number of patients enrolled in the study by
hospital was 112 at AU, 408 at KTU, 310 at UCL, and 204 at UZA.
Table 14: Demographic data (N=1034)

Total ] "Hospital Statistics
(n= 1034) KTU AU UZA UCL
(n=408) (n=112) (n=204) (n=310)
Sex, n (%)
Female 522 (50.5) 208 (51) 45(42) 99 (48.5) 170 p=0.059
(54.8)
Male 512 (49.5) 200 (49) 67 (59.8) 105 (51.5) 140
(45.2)
Age group: n (%)
18-45 68 (6.8) 27(6.6) 14(125) 944 18(5.8) p<0.001
46-65 272 (26.3) 99 (24.3) 40 (35.7) 62(30.4) 71 (22.9)
66-85 552 (53.4) 246 (60.4) 52 (46.4) 108 (52.9) 146
(47.1)
>85 141 (13.6) 35(8.6) 6(5.4) 25(12.3) 75(24.2)

All, median ~ 72(19.0) 72 (16.0) 67(22.0) 72(20.0) 77(23.0) p <0.001
(IQR)

Age by gender, median (IQR)

Female 75 (20.0) 74 (17.0) 67 (28.0) 74(22.0) 79 (20.0)
Male 70 (17.0) 70 (15.0) 66 (17.0) 72(19.0) 71 (22.0)
Statistics P<0.001 P<0.001 P=0.99 P=0.57 P=0.001

When we separated the patients into four age categories (18-45, 46-65, 66-85,
and >85), the 66-85 age group had the most admissions in all hospitals, accounting for
53.4 percent of all hospitalized patients. The 18-45 age group had the fewest

admissions in all institutions except AU, accounting for 6.8 percent of all patients.
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The age category with the fewest admissions at AU was >85 years. The
distribution of age groups according to hospitals differed significantly between groups

(p=0.001 Kruskal-Wallis).

According to hospitals, the median age was 67.2 for AU, 72.2 for KTU, 77.2
for UCL, and 72.2 for UZA, with a significant difference (p0.001 Kruskal-Wallis).

When the patients' ages were separated by gender, the median age for men was
70 (IQR 17) and 75 (IQR 20) for women. There was a statistically significant
difference between groups (p0.001 Mann Whitney U Test).
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Table 15: Clinical Findings (N=1034)

Total Hospital Statistic
ot KTU AU  UZA  UCL s
Blood pressure mm/Hg, median (IQR)
Systolic 150 (38) 150 (40) 147.5 147 (36) 154 (30) P=
(45) 0.017
Total, n 974 384 111 175 304
Diastolic 86 (24) 90 (20) 83(22) 80(19) 85(23) P<0.001
Total, n 970 384 110 172 304
Blood glucose mg/d, median (IQR)
Glucose 125 (51) 128 (52) 133 (81) 125(54) 118 (44) P=
Total, n 888 392 111 83 302 0.005
Atrial fibrillation, n (%)
Yes 317 (30.7) 145 (35.6) 23 66(32.8) 82(26.5) P=
(20.7) 0.0105
No 715 (69.3) 262 (64.4) 88 137 228
(79.3) (67.2) (73.5)
Total, n 1032 407 111 204 310
Body side effected, n (%)
Right 404 (39.8) 159(39.8) 44 87 (43.7) 114  P<0.001
(39.3) (37.4)
Left 425 (41.8) 176 (44) 50  79(39.7) 120
(44.6) (39.3)
Both 28 (2.8) 20 (5) 6(5.4) 2(1) 0 (0)
None 159 (15.6) 45 (11.3) 12 31(15.6) 71(23.3)
(10.7)
Total, n 1016 400 112 199 305
NIHSS, median (IQR)
NIHHS 9(10) 7(8) 7(10) 14(14) 9(11) P<0.001
Total, n 1022 408 112 197 305
NIHSS Groups, n (%)
1-5 359 160 (39.2) 45 50(25.4) 104  P<0.001
(35.19) (40.2) (34.1)
6-10 239 (23.4) 111 (27.2) 31 30 (15.2) 67 (22)
(27.7)
11-25 404 (39.5) 133 (32.6) 35 105 131
(31.3) (53.3) (43.0)
>26 20 (2) 4 (1) 1(09) 12(6.1) 3(1)

Total, n 1022 408 112 197 305
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Table 15 displays the clinical findings of the study participants. When all
patients' blood pressures were measured, the median systolic blood pressure was 150
mm/Hg (IRQ 38) and the median diastolic blood pressure was 86 mm/Hg (IQR 24).
There were significant differences both systolic and diastolic blood pressures upon

admission between hospitals (systolic p=0.017, diastolic p=0.001 Kruskal Wallis).

For the 888 patients that could be assessed, the median blood sugar level at the
time of admission was 125 mg/dl (IQR=51). When hospitals were evaluated, AU had
the highest median of 133 mg/dl (IQR 81) and UCL had the lowest median of 118
mg/dl (IQR 81). IQR 44). In terms of blood sugar medians assessed at the time of
admission, there was a significant difference across hospitals (p=0.005 Kruskal

Wallis).

When patients' ECGs were analyzed for the presence of atrial fibrillation (AF)
at the time of application, it was discovered that 30.7 percent (n=317) of the 1032
patients whose data could be obtained had AF, whereas 69.3 percent (n=715) did not.
When we looked at the hospitals, we found that AU had the lowest AF rate of 20.7
percent and KTU had the highest AF rate of 35.6 percent. In terms of the rate of AF
present at the time of admission, there was a significant difference across hospitals

(p=0.01 Pearson Chi Square).

When the patients' affected body regions were evaluated, it was observed that
39.8 percent of the 1016 patients whose data could be accessible were impacted on the
left side and 41.8 percent on the right side. In 2.8 percent of patients, both body areas
were impacted. 15.6 percent of the patients had no lateralized physical examination
findings.

When NIHSS was determined at the time of application, the median was 9
(IQR 10) of the total 1022 patients whose data could be obtained. UZA had the highest
NIHSS median at the time of admission, with a score of 14 (IQR 14). KTU had the
lowest NIHSS score, with a median of 7 (IQR 8). In terms of the NIHSS calculated at
the time of application, there was a significant difference between hospitals (p=0.001

Kruskal Wallis).
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Table 16: Comorbidity (N=1034)
Hospital Statistics”

Total KTU AU UZA UCL
(n=1034) (n=408) (n=112) (n=204) (n=310)
Comorbidity, n (%)

278
(68.5) 65 (58) 140 (68.6) 198 (63.9) p=0,14

100 39

Hypertension 681 (66.1)

Diabetes USQAD e age 46025 6304 POOS

CHF 121 (11.8) 49 (12.1) 18 (16.1) 26 (12.7) 28(9.1) p=0,23

COPD 57(56) 29(7.1) 327 1469 11(3.5 p=0,77

Cancer 03(92) HOD" 545 BUATDY 1 1350 50,05

Hyperlipidemia 249 (24.2) 20 (9" 8 (7.1)* 83 (40.7)" ( 45131§b,d p<0,001

Arrythmia 261 (25.5) 68 (16.7) (1272) 67 (32.8) 109 (36.3) p=0.42
17

Previous CVA 170 (16.5) 69 (16.9) 44 (21.6) 40(13) p=0,07

(15.2)
* In pairwise group comparisons the p value is considered <0,008 significant with the Bonferoni
correction.

** CHF: Congestive Heart Failure, COPD: Chronic Obstructive Pulmonary Disease, CVA: Cerebro
Vascular Accident

62



Table 16 displays the patients' comorbidities. It was discovered that
hypertension (HT) was diagnosed in 66.1 percent of all patients, and there was no
difference in the presence of HT between hospitals. When all patients were evaluated
for diabetes (DM), it was discovered that 24.1 percent had DM diagnosis, with a
statistically significant difference in the presence of DM diagnosis between hospitals

(p=0.05 Pearson Chi-square).

When this difference is analyzed, the rate of DM for AU is 34.8 percent, while
itis 20.4 percent for UCL, which is statistically significant higher (p0.08 Pearson Chi-
square). When all patients were checked for congestive heart failure (CHF), 11.8
percent were diagnosed, and there was no statistically significant difference between

hospitals (p=0.23 Pearson Chi-square).

When patients were evaluated for Chronic Obstructive Pulmonary Disease
(COPD), it was found that 5.6 percent of them had COPD, with no statistically

significant difference between hospitals (p=0.77 Pearson Chi-square).

When individuals were evaluated for the presence of a cancer diagnosis, 93
(9.2%) were found to have one. UZA had the greatest percentage of cancer diagnosed
patients with 17.5 percent (n=33), while KTU had the lowest rate of cancer detected
with 3.4 percent (n=14). There were statistically significantly differences in cancer-

diagnosed patient rates between hospitals, as shown in Table 4.

When patients were tested for hyperlipidemia (HL) at the time of admission,
it was established that 24.2 percent had HL, whereas the diagnosis of HL at the time
of admission was statistically significantly lower in Turkey than in Belgium (p=0,008

Pearson Chi-square).

When patients were investigated for the presence of an arrhythmia diagnosis
at the time of admission, it was discovered that 25.5 percent had an existing arrhythmia
diagnosis, with no significant difference between hospitals (p=0.42 Pearson Chi-

square).
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When the patients were checked for a Past Cerebro Vascular Accident (CVA),
it was discovered that 16.5 of them had CVO in the past, with no significant difference

between hospitals (p= 0.07 Pearson Chi-square).

Among the comorbidities assessed, HT was the most prevalent, accounting for

66.1 percent, while COPD was the least prevalent, accounting for 5.6 percent (n=57).

4.2. Management of Patients with Ischemic Stroke

Table 17: Access to ED mode (N=1015)

All Hospital
KTU AU UZA UCL
(n=1015) (n=404) (m=112) (n=204) (n=295)
Access to ED mode n (%)

Ambulance TR 227 (22.4)* 157 (38.5) 70 (62.5)

Ambulance BE 72 (7.1)* 35(17.2) 37(12.5)
MUG/SMUR 189 (18.6) 40 (19.6) 149 (50.5)
Walk-in 155 (15.3) 54 (13.2) 39(34.8) 19(9.3) 43 (14.6)
Transferred TR 196 (19.3) 193 (47.3) 3 (2.7)

Transferred BE 176 (17.3) 110 (53.9) 66 (22.4)

*ED: Emergency Department, BE: Belgium, TR: Turkey
+ P<0.001 (Pearson’s Chi Square)

Table 17 examines the forms of admission of patients to the emergency
department. Ambulance TR was used by 62.5 percent of patients who presented to
Akdeniz University Hospital, whereas Transferred TR was used by 47.3 percent of
patients who presented to KTU. The most common route to UCL was 50.5 percent via
SMUR/MUG, while the most common route to UZA was 53.9 percent via Transferred
BE. The hospital with the highest percentage of walk-in admissions was determined

to be AU, which had a rate of 34.8 percent.
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Table 18: Treatment administered to the patients (n=1034)
Al Hospital Statistics
(n= 1034) KTU AU UZA UCL
(n=408) (n=112) (n=204) (n=310)

Treatment n, (%)

Advanced 617 (59.7) 197 (48.3)*>< 31 (37.7) 152 237 (76.5) P<0,001
Treatments™ ade (74.9)b-d c.e

Conventional 416 (40.3) 211 (51.7) 81 (72.3) 51 (25.1) 73 (23.5)
Treatment

*IVT, EVT, IVT+EVT

** There is a statistically significant difference between measurements marked with the same letter in
each row.

**% In pairwise group comparisons the p value is considered <0,008 significant with the Bonferoni
correction.

Table 18 details the treatments administered to patients. In comparison to
patients who received advanced treatment techniques (IVT, EVT), 37.7 percent of
patients admitted to AU received advanced treatment methods, which was statistically

substantially less than the rate in all three hospitals (p0,001 Pearson Chi-Square).
The proportion of patients receiving advanced treatment at KTU (48.3 percent)

was statistically substantially lower than at UCL (76.5 percent) and UZA (74.9
percent) (p=0,001, p=0,001 Pearson Chi-Square, respectively). There was no
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statistically significant difference in the proportion of patients who received advanced

treatment between UCL and UZA (p=0.684 Pearson Chi-Square).

Table 19: Details of the treatment (n=1034)
All Hospital
(n=1034) KTU AU UZA UCL
n=408) (n=112) (n=204) (n=310)

Detail of the treatment n, (%)

IVT 322 (31.2) 136 (33.3) 30(26.8) 41(20.2) 115(37.1)
EVT 9409.1) 22354 109 3617.7) 3511.3)
IVT+ EVT 201 (19.5) 39(9.6) 0(0) 75 (36.9) 87 (28.1)
IVT is Contraindicated 117 (11.3) 58 (14.2) 18 (16.1) 15 (7.4) 26 (8.4)
Denial of treatment 42 4.1) 370.1) 2(1.8) 2(1) 1(0.3)
None indicated 257 (24.9) 116 (28.4) 61 (54.5) 34 (16.7) 46 (14.8)

Table 19 examines the treatment modalities used on patients. 31.2 percent of
the 1033 patients were treated solely with thrombolytic treatment. In 9.1 percent of
patients, only endovascular procedures were conducted, in 19.5 percent, both
thrombolytic therapy and endovascular procedures were performed. 4.1 percent of
patients refused advanced treatment. 37 individuals refused advanced treatment at
KTU, while the remaining five were at the other three hospitals. When treatment
details were compared across male and female patients, no significant variations in

therapy were discovered (p=0.132 Pearson Chi-Square).
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Graphic /4: Rates of treatments applied by hospitals CI: Contraindicated IVT:
Intravenous thrombolysis EVT: Endovascular treatment Not_I: IVT or EVT not

indicated
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Table 20: IVT Application Site (n=505)

All Hospital
(n=505) KTU AU UZA UCL
(n=166) (n=30) (n=111) (n=198)
Site, n (%)
Emergency 228 (45.1) 166 (100) 30 (100) 1(0.9) 31 (15.7)
Department
CT Unit 150 (29.7) 32(28.8) 118(59.6)
Referring 127 (25.1) 78 (70.3) 49 (24.7)
Hospital

Table 20 details the sites at which patients began receiving thrombolytic
treatment. When hospitals were reviewed, it was established that treatment for all
patients (100%) began in the emergency departments at AU and KTU. For any patient
referred to AU and KTU, thrombolytic therapy was not initiated in the referring
hospital (0 percent). At UCL, 15.7 percent of patients were started on thrombolytic
therapy in the Emergency Department, while 59.6 percent were started in the
Tomography Unit. None of the patients who applied to KTU and AU received
thrombolytic therapy at the referring hospital (0 percent). In 24.7 percent of patients
admitted to UCL and 70.3 percent of patients admitted to UZA, thrombolytic

treatment was applied at the referring hospital.

Table 21: First 24 hours follow-up location, (n=600)

All KTU AU UZA UCL
(n=600) (m=189) (=30) (@=150)  (n=231)

Location, n (%)
Emergency 173 (28.8) 161 (85.2) 12 (40)

Department

Stroke Unit 210 (35.0) 37(24.7) 173 (74.9)
Neurology 14 (2.3) 5(2.6) 5(6.7) 4(2.7)

Department

Intensive 202 (33.7) 23 (12.2) 13(43.3) 109 (72.7) 57 (24.7)
Care Unit

None 1(0.1) 10.4)

Table 21 shows the locations where patients who had IVT, EVT, or both were

monitored for the first 24 hours. 43.3 percent of patients in AU were followed in
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critical care, 85.2 percent in KTU in the emergency department, 74.9 percent in UCL

in the stroke unit, and 72.7 percent in UZA in the intensive care unit.

Table 22: Admission Department or Hospital (n=1023)

Hospital
All KTU AU UZA UCL
(n=1023)
(n=405) (n=112) (n=202) (n=304)

Location n, (%)
Stroke Unit 235, (23) 0, (0) 0, (0) 8, (4) 221, (74.7)
Neurology 253, (24.7) 77,(19)  82,(73.2) 92,(45.5) 2,(0.7)
Department
Intensive 86, (8.4) 57,(14.1) 11,(9.8) 13,(6.4) 5, (1.6)
Care Unit
Referring 205, (20) 55, (13.6) 0, (0) 89, (44.1) 61, (20.1)
Hospital
Other 224,(21.9) 208,(51.4) 13,(11.6) 0, (0) 3,(1)
Hospital
None 20, (2) 8,(2) 6, (5.4) 0, (0) 6, (2)

Table 22 summarizes the patients included in the study in terms of the ward for
which they were hospitalized or the hospital to which they were referred. It was
determined that 51.4 percent of KTU group was transferred to other hospitals, 73.2
percent of AU group was admitted to the Neurology Department, 45.5 percent of UZA
group was admitted to the Neurology Department, and 74.7 percent of UCL groups
was admitted to the Stroke Unit.

Department

[0 Stroke Unit
[l Neurology Department

B Intensive Care Unit

“ ‘ - Back to Referring Hospital

= [[] Referral to Another Hospital
A 1. [E None
A

Hospital

3008 15008

P o
Percentage

Graphic 75: Rates of admission department or hospital after 24 hours follow-up
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4.3. Time Results

Table 23: Comparison of the time taken for diagnosis and treatment of patients according to hospitals (n=1033)

Hospital Statistics
All KTU AU UZA UCL

Time (min.): Median (IQR), n
Onset-to-Door 129 (126),989 153 (99.3)2 406 60 (41.5)>">¢, 112 162 (100) =9, 201 116 (134) >4, 406 P<0,001
Door-to-Examination 3(3.5), 505 3(3.25)?, 395 5.5 110 P=0,003
Door-to-CT 20 (15),785 17 (13) »%c 358 22 (11)®4,110 24 (34)°, 93 25 (18.3) =4, 224 P<0,05
CT-to-IVT 29 (37),365 42 (29)*>c 153 81.5(36.5)*%4¢,30 18 (13) ™4, 37 16 (17) ¢, 145 P<0,001
CT-to-EVT 69 (44), 121 70.5 (41), 50 51(36.5), 14 69 (39), 54 P=0,326
Door-to-IVT 52(37),391 57 (28)*™¢ 171 101 (52.8) %< 30 33 (21) %49, 37 41 (28) ©¢, 152 P< 0,001
Door-to-EVT 43.5 (59), 282 85 (41) &b, 57 23 (20.3) »<, 108 56 (62) >, 117 P< 0,001
Door-to-EVT** 85,5 (43.5),100 88 (40.8), 34 70 (32.5), 15 90 (59), 51 p=0,129
Onset-to-IVT*** 145 (100), 464 180 (77) ** ,161 150 (33.8) ©,30 105 (86) ~¢, 112 118 (103)®, 126 P < 0,001
Onset-to-EVT 210 (111),268 210 (127), 58 210 (82), 109 210 (155), 101 P=0,641

*There is a statistically significant difference between measurements marked with the same letter in each row.
**Transport-BE and Transport-TR groups excluded

*** It was calculated by excluding patients who received thrombolytic therapy in referring hospital.
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Table 23 compares the time required for diagnosis and treatment of the
patients. When the hospitals were analyzed, it was discovered that the median Onset-
to-door time in AU was significantly shorter than in other hospitals (p0.001). Only
hospitals in Turkey were able to achieve door-examination times. The median Door-
Examination time at KTU was determined to be significantly shorter than AU
(p0.001). When Door-CT time was evaluated, KTU had the shortest median Door-CT
time, which was significantly shorter than the median for all other hospitals (p0.001).
UCL had the shortest median CT-Thrombolytic time, significantly less than KTU and
AU (p0.001). When the median CT-Thrombectomy times were compared between
KTU, UCL, and UZA, no statistically significant difference was seen. In AU,
thrombectomy was not performed. When Door-to-Thrombolytic times were analyzed,
UZA was revealed to be the hospital with the shortest median Door-to-Thrombolytic
time. This time was considerably shorter than KTU and AU (p0.001). When the
median door-to-thrombectomy times were studied, it was discovered that the UZA had
the quickest time and was much shorter than the other two institutions where
thrombectomy was performed. When Transferred-BE and Transferred-TR groups
were eliminated, no statistically significant variations in median Door-to-
Thrombectomy durations were detected between hospitals. When patients' median
Onset-to-Thrombolytic duration was evaluated, UZA had the shortest median Onset-
Thrombolytic Duration and was statistically significantly shorter than KTU and AU
(p0,001). In terms of median Onset-to-Thrombectomy times, there was no statistically

significant difference between KTU, UCL, and UZA (p=0.641).
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Table 24: The MUG/SMUR System's Efficacy(n=319)

MUG/SMUR Other* p **

Time (min.) (n=188) (n=131)
Median (IQR) n Median (IQR) n

Onset-to-Door 70 (99) 167 113 (151) 122 0,008
Door-to-CT 20 (15.5) 175 33 (27.2) 124 <0,001
CT-to-IVT 17.5 (18) 108 15 (15) 63 0,466
CT-to-EVT 68.5 (45.5) 48 66 (42) 13 0,798
Door-to-IVT 36 (25) 113 52 (27.2) 63 0,002
Door-to-EVT 82 (53) 51 90 (37.5) 15 0,635
Onset-to-IVT 102 (99.7) 98 137 (97) 61 0,016
Onset-to-EVT 140.5 (101) 46 150 (65) 12 0,939

*Ambulance, Walk-in ** Statistics: MWU

To assess the effectiveness of the MUG/SMUR system used in pre-hospital

emergency health care in Belgium, patients arriving straight from the scene (referrals

excluded) were divided into two groups: those arriving by "MUG/SMUR" and those

arriving via "Other" (Ambulance, Walk-in). Table 24 compares the MUG/SMUR and

other methods. The patients whose presenting type was MUG/SMUR had a shorter

Onset-to-Door time than the other patients (p=0.008 MWU test). The Mug/Smur

patient group had a shorter Door-to-CT time than the other patient groups (p0,001

MWU test). The durations of CT-ot-Thrombolytics, CT-to-Thrombectomy, Door-to-

Thrombectomy, and Onset-to-Thrombectomy were not different between the two

groups. The MUG/SMUR patient group had shorter Door-to-Thrombolytic and Onset-

to-Thrombolytic times than the "Other" patient group (p=0.002, p=0.016 MWU test,

respectively).
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Table 25: Time required for diagnosis and treatment of patients who applied via

ambulance, by country(n=296)

Belgium Turkey p*

Time (min.) Median (IQR) n Median (IQR) n

Onset-to-Door 88 (126.5) 63 89 (104.5) 227 0,830
Door-to-CT 31(17) 65 19 (12) 223 <0,001
CT-to-IVT 12 (16) 39 46 (37) 93 <0,001
CT-to-EVT 79 (78) 10 70.5 (35.5) 24 0,219
Door-to-EVT 94 (35) 14 80 (41) 29 0,282
Door-to-IVT 41 (34.5) 39 61 (39.5) 95 <0,001
Onset-to-IVT 130 (92) 37 165 (77) 95 0,019
Onset-to-EVT 155 (75) 11 180 (112) 29 0,163

*Statistics: MWU

Table 25 compares the diagnosis and treatment times of ambulance patient
groups by countries. In both countries, there was no statistically significant difference
in Onset-to-Door, CT-to-Thrombectomy, Door-to-Thrombectomy, or Onset-to-
Thrombectomy times when compared to patient groups admitted through
"Ambulance". The Belgian patient group had a longer Door-to-CT time than the
Turkish patient group (p=0.001 MWU). The durations of CT-thrombolysis, Door-to-
Thrombolysis, and Onset-to-Thrombolysis were shorter in the Belgian group than in

the Turkish group (p=0.001, p=0.001, and p=0.019 MWU, respectively).

Belgium

0 20 40 60 80 100 120 140 160 180 Minutes

Graphic /6: Comparison of times for IVT by Countries for Ambulance Patients
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Table 26: Diagnostic and treatment times of walk-in patients by country (n=153)

Belgium Turkey
Time
Time (min.) n Time (min.) n p*
Onset-to-Door, Median (IQR) 135 (153) 59 61 (62) 90 <0,001
Door-to-CT, Median (IQR) 39 (27.5) 59 19 (13) 90 <0,001
Ct-to-IVT, Median (IQR) 20.5(14.77) 24 54542.8) 34 <0,001
Door-to-IVT, Medium +SD 63.3£242 24 824322 34 0,02
Onset-to-IVT Medium £SD 150+£58.2 24 146373 33 0,77

*Statistics: Mann-Whitney U test for median values. Student-t Test, Levene's test for mean values:

<0.05.

Table 26 compares the diagnostic and treatment times of walk-in patients by
country. When patients with "Walk-in" presentations were compared, it was
discovered that the Onset-to-Door and Door-CT durations were shorter in the Turkey
group, and the CT-Thrombolytic and Door-Thrombolytic durations were shorter in the
Belgium group (respectively (p0.001, p0.001, p0.001) MWU, p=0.02 Student-t test).
In the walk-in group, there was no difference in Onset-to-Thrombolytic time between

countries.
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Table 27: Comparison of the time required for diagnosis and treatment based on the ED access mode

Time, median (IQR)

Onset-to-Door Door-to- CT-to- CT-to- Door-to- Door-to- Onset-to-IVT Onset-to-EVT
CT IVT EVT IVT EVT

ED Access Mode
Ambulance-BE 88 (127)*P 31 (18)*>¢ 12 (16)>¢ 79 (78.,3) 41 (34.5)*b 94 (34.8)2 130 (92)2 155 (74.5)*b
Ambulance-TR 89 (105)<4 19 (12)°4 46 37)*t  70.5 (35.5) 61 (39.5)x¢4 80 (41)° 165 (77.5)>¢4 180 (112)

Walk-in 80 (98)%F: 26 (24)3ef 40 (46.8)>°  48.5 (47) 69 (25)bte 119 (128)¢ 147 (60)>"e 221 (179)
MUG/SMUR 70 (99)&h 20 (15.5)>F 17.5 (18)%ef 68.5 (45.5) 36 (25) &b 82 (52.5)¢ 102 (99.8)>=h 141 (101)°4
Transferred-BE 197 (80)2¢-<-&i 21 (0) 15 (9) 79 (40) 34 (12) 24 (20)2>ede 105 (66.5)5 225 (86.5)>¢
205
Transferred-TR 160 (81)>45hi 17 (13)Pe 38 (29.5)24 73,5 (36) 52 (31)ded 80 (62.8)° (72.5dehd 270 (105)b4
o p<0,001 p<0.001 p<0.001 p=0.512 p<0.001 p<0.001 p<0.001 p<0.001
Statistics

H=246.965 H=62.222 H=97.788  H=4.264 H=83.410 H=157.355  H=93.209 H=33.037

*There is a statistically significant difference between measurements marked with the same letter in each column (p<0.05)

Table 27 compares the time required for diagnosis and treatment based on how patients arrived at the hospital. When the median
Onset-door time was compared to the mode of hospital admission, it was discovered that the median Onset-to-Door time was considerably
longer for patients brought to the emergency department by Transport-BE compared to other modes (p0.001). When Door-to-CT time
was compared, the median value for those brought by Ambulance-BE was longer than for the others, but this difference was not significant

when compared to Walk-in and Transport-BE patient groups (p>0.05); however, there was a significant difference when compared to

74



other modes of admission (p0.05). When Door-to-Thrombolytic time was analyzed, it was discovered that patients admitted with
MUG/SMUR had a shorter median treatment time than those admitted with other modes, and this difference was significant when
compared to presenting modes other than Ambulance-BE and Transport-BE (p0.05). Additionally, the study discovered that the median
time for Door-to-Thrombolytic and Door-to-Thrombectomy was longer in Walk-in patient group than the patients brought in via other

modalities.

The median time between Onset-to-Thrombolytic and Onset-to-Thrombectomy was shown to be significantly longer in patients
presented with Transport-TR than in other modes. The time of CT-to-Thrombectomy did not differ statistically significantly according to

the method by which patients were transported to the emergency department (p=0.512).

Table 28: A comparison of the time required for diagnosis and treatment based on the location of intravenous thrombolytic therapy applied.

Time, median (IQR)

CT-to-1VT CT-to-EVT Door-to-IVT Door-to-EVT Symp.-to-IVT Symp.-to-EVT
(n=349) (n=66) (n=373) (n=196) (n=444) (n=190)
Emergency Dep. 45 (38,5) 62 (49) 61 (39) 85 (41)° 176 (77)4¢ 210 (131)f
CT Unit 15 (14) 65.5 (41.3) 37 (24) 80 (35.5)° 105 (101)¢ 140.5 (89.3)"¢
Referring Hospital 40 (3) 24.5 (21)b¢ 108 (64.5)° 225 (79.5)¢
Statistics p<0.001 p=0.253 p<0.001 p<0.001 p<0.001 p<0.001
U=3266.000 H=2.751 U=7400.000 H=115.616 H=80.795 H=27.302

*There is a statistically significant difference between measurements marked with the same letter in each column (p<0.05)
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Table 28 shows a comparison of the times spent on diagnosis and treatment
based on the locations where intravenous thrombolytic treatment (IVT) was started.
CT-to-Thrombolytic time and Door-to-Thrombolytic time were significantly shorter
in patients who got intravenous thrombolytic therapy in the tomography unit than in
those who received treatment in the emergency room (p=0.001). The patient group
with the shortest Door-to-Thrombectomy period was thrombolyzed in referring center
(p=0.001), while the patient group with the shortest Onset-thrombectomy period was
thrombolyzed in the tomography unit (p=0.05). The study also found that the Onset-
to-thrombolytic time was considerably longer in patients who got IV thrombolytic

therapy in the emergency department compared to other patients (p=0.001).

Table 29: Time required for diagnosis and therapy based on the location of the

tomography unit (n=378)

Time, median (IQR)
Door-to-CT CT-to-IVT CT-to-EVT Door-to-IVT Door-to-EVT

CT Location

In the ED 16 (11) 41.5(29) 60.5 (49) 57 (28) 83.5(39.3)
Outside the ED 21 (16.3) 21 (34) 66 (43) 46.5 (45.5)  80.5(36.5)
Statistics p<0.001  p<0.001 p=0.624 p=0.001 p=0.400

U=10956 U=8528 U=417 U=13636 U=705

* Transferred patients are excluded

Table 29 compares the time required for diagnosis and therapy based on the
location of the tomography unit. The Door-to-CT time was much shorter (p<0.001) in
the hospital (KTU) with a tomography unit in the emergency department compared to
hospitals with a tomography unit outside the emergency department, but CT-to-
Thrombolytic and Door-to-Thrombolytic timings were shown to be significantly
longer (p<0.001, p=0.001). According to the findings of the study, there was no
significant difference between hospitals in terms of CT-to-Thrombectomy and Door-
to-Thrombectomy length based on the location of the tomography unit (p=0.624,
p=0.400, respectively).
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Graphic /7: Door-to-IVT times according to the CT location

Table 30: Time required for diagnosis and treatment based on the location of the CT
unit for patients who got IVT treatment in the emergency department.
Time, median (IQR)
Door-to-CT CT-to-IVT  CT-to-EVT  Door-to-IVT  Door-to-EVT

(n=209) (n=206) (n=23) (n=225) (n=37)

CT location
In the ED* 16 (11) 41.5 (29) 60.5 (49) 57 (28) 83.5(39.3)
Outside the
ED** 21 (14) 55 (43.5) 90 (0) 85 (39) 147 (0)
Statistics p=0.004 p<0.001 p=0.365 p<0.001 p=0.174

U=3214.500 U=2931.500  U=5.000 U=2750.000 U=3.500
*KTU

**AU, UCL, UZA

Table 30 compares the time required for diagnosis and treatment based on the
location of the CT unit for patients who got IVT treatment in the emergency
department. All time factors assessed in the hospital with a CT unit in the emergency
department were shorter than in hospitals with a CT unit outside the emergency
department for patients who received intravenous thrombolytic therapy in emergency

department. While the difference was significant for Door-to-CT (p=0.004), CT-to-
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Thrombolytic (p=0.001), and Door-to-Thrombolytic (p=0.001) times, the difference
for CT-to-Thrombectomy (p=0.365) and Door-to-Thrombectomy (p=0.174) times was

not.

Table 31: Time needed for diagnosis and treatment according to the location of the CT

unit and intravenous thrombolytic therapy application location

Time, median (IQR)
Door-to-CT CT-to-IVT  CT-to-EVT  Door-to-IVT  Door-to-EVT

(n=291) (n=287) (n=62) (n=309) (n=79)
Groups
Group 1 16 (11) 41.5 (29) 60.5 (49) 57 (28) 83.5(39.3)
Group 2 21 (16.5) 15 (14) 65.5 (41.3) 37 (24) 80 (35.5)
Statistics p<0.001 p<0.001 p=0.675 p<0.001 p=0.315

U=7741.000 U=2699.000 U=411.500 U=6280.000 U=672.000

*Group 1: CT in the emergency department, IVT applied in the emergency department, Group 2: CT
outside the emergency department, IVT applied in the CT unit

Table 31 compares the time needed for diagnosis and treatment according to
the location of the CT unit and intravenous thrombolytic therapy application location.
Patients in Group 1 (CT in the emergency department, IVT in the emergency
department) had significantly shorter Door-to-CT duration than those in Group 2 (CT
outside the emergency department, IVT in the CT unit) (p<0.001). CT-to-
Thrombolytic and Door-to-Thrombolytic times were considerably longer in Group 1
than in Group 2 (p<0.001, p<0.001). There was no significant difference between the
groups in terms of CT-to-Thrombectomy times (p=0.675) and Door-to-Thrombectomy
times (p=0.315).
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Table 32: Time required for diagnosis and treatment based on the center where IVT

therapy was administered to the referred patients

Time, median (IQR)

Onset-to- Door-to- CT-to- Door-to-  Onset-to-  Onset-to-
Door CT EVT EVT IVT EVT
(n=201) (n=64) (n=10) (n=131) (n=166) (n=128)
Where IVT is applied
Referring
) 197 (73) 23 (4) 40 (3) 24.5(21) 108 (64.5) 225(79.5)
Hospital
Receiving
) 145 (62) 16 (13) 62 (62) 79 (50) 205 (75) 264.5(109)
Hospital
Statistics  p<0.001 p=0.334  p=0.304 p<0.001 p<0.001 p=0.149

U=2261.500 U=37.000 U=6.000

U=112.500 U=1223.500 U=609.000

Table 32 compares the time required for diagnosis and treatment based on the

center where IVT therapy was administered to the referred patients. Onset-to-Door

time was significantly longer in transferred patients who received IVT therapy at

referring hospital compared to those who got IVT treatment at the receiving hospital

(p<0.001).

Thrombectomy, and Onset-to-Thrombectomy

While there was no significant difference in Door-to-CT, CT-to-

times based on the center where

intravenous treatment was administered, Door-to-Thrombectomy and Onset-to-

Thrombolytic times were found shorter in patients who received their treatment at the

referring hospital (p0.001).
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4.4. Comparison of the Stroke Protocols

Table 33: Comparison of Stroke Protocols and Times

AU KTU UCL UZA

Own Pre-Hospital Team No No Yes Yes
Stroke Code No No Yes Yes
CT located in the ED No Yes No No
Skip ED to CT Unit for Stroke No No Yes No
Code Patients
Thrombolysis at CT Room No No Yes Yes
Full Time Neurologist in ED No No Yes No
Interventional Radiology No Yes Yes Yes
IVT at referring Hospital No No Yes Yes
Skip ED for Transferred EVT Patients - No Yes Yes
Stroke Unit No No Yes Yes
24H Follow-up Neurology Emergency Stroke  Stroke

Ward Department ~ Unit Unit
Door-to-CT Time min (IQR) 22 (9.75) 17(35.8) 25(15) 24(17.5)
Door-to-IVT Time min (IQR) 101(52.8) 57(28) 41(28) 3321
Door-to-EVT-Time min (IQR) - 88 (40.8)  90(59) 70(32.5)

When we compared the stroke protocols of the hospitals, we found that the two
hospitals in Belgium had their ambulance and prehospital teams. The hospitals in
Turkey had only their transport ambulances. UCL and UZA used a stroke code, but
AU and KTU did not. KTU was the only center where CT was in the ED. UCL was
the only hospital where the patient with a stroke skips ED to CT scan. UZA and UCL
performed thrombolytic therapy on the CT table, but AU and KTU did not. UCL was
the only center with a full-time neurologist in the ED. AU did not have an
interventional radiology unit. Referred patients in Belgium received IVT treatment in
the referring hospital but not in Turkey. In UCL and UZA referred patients (for EVT)
skipped ED to the interventional radiology unit. A stroke unit was not available in AU
and KTU but was available in UCL and UZA. KTU was the only hospital where 24-
hour follow-up after IVT was in the ED.
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4.5. Clinical Outcome

Table 34: Intracranial hemorrhage (ICH) after a 24-hour follow-up (n=595)

Hospital
All KTU" AU" UZA* UCL"
Intracranial hemorrhage (ICH) n, (%)

ICH positive 112, (18.8)  48,(25.3) 5,(5.46) 13,(8.6) 46, (20.5)
Total 595 190 29 152 224

+ Symptomatic intracranial hemorrhage

*Symptomatic and asymptomatic intracranial hemorrhage
Table 34 compares the status of intracranial hemorrhage (ICH) after a 24-hour
follow-up in patients who received intravenous thrombolysis, endovascular treatment,

or both, according to hospital.

Table 35: Morbidity at discharge (n=808)

All KTU AU UCL UZA p
Acceptable clinical result
mRS 0-2 n 205 180 60 110 63 0.295
(%) (46.3) (48.4) (56.6) (54.7) (48.8)
Total 808 372 106 201 129

* The study included all patients who received IVT, EVT, IVT+EVT, or conventional therapy.
Table 35 displayed a comparison of morbidity in hospital discharges. When

acceptable clinical results in hospital discharge were investigated, no significant

differences (p=0.295) were found between hospitals.
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Table 36: Morbidity at 3 months (n=700)

All KTU

UCL UZA  p*

Acceptable clinical result

mRS 0-2n (%) 337 (48.1) 181(49.1)*
Total 700 369
|y 0,005

127 (52.5)* 29 (32.6)*°>  0.005
242 89
0,001

*Bonferroni: 0,016
**p value: a: 0,005 b:0,001

*#%%* The study included all patients who received IVT,

month mRS data could not be reached for AU.

EVT, IVT+EVT, or conventional therapy. 3-

Table 36 compares acceptable 3-month clinical outcomes by hospital. The

acceptable 3-month clinical result rate for the UZA group was found to be lower than

that of both KTU and UCL (p: 0.005, 0.001, respectively)

Number of patients

NIHSS Group- ini Acceptable Clinical.
Outcome at Discharge Outcome at 3 Months

1: mRS 0-2

2:mRS 3-6 * All patients included ( IVT, EVT, IVT+EVT, Conventional treatment)

Number of patients
3 P

p Acceptable Clinical Acceptable Clinical
Outcome at Discharge Outcome at 3 Months
1: mRS 0-2 "
2: mRS 3-6 * Advanced treatment patients included ( IVT, EVT, IVT+EVT)

Graphic 79: Clinical outcome according to NIHSS Groups
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Table 37: Mortality (n=994)

Hospital Statistics
All KTU AU UZA UCL

Mortality n (%)

In hospital mortality 142 78 14 21 29 p<0.001
(14.3)  (19.6)* (12.7) (11.7) (9.4)°

Total 996 398 110 180 308

3 months mortality 194 95 14 31 54 p=0.03
(19.5) (23.7) (12.7) (17) (17.9)

Total 994 401 110 182 301

Table 37 shows a comparison of in-hospital and three-month death rates by
hospital. When the in-hospital mortality rates of all patients included in the research
were reviewed, it was discovered that there were 142 (14.3 percent) in-hospital
mortality records. There were statistically significant differences in in-hospital death
rates across hospitals (p=0.001 Pearson Chi-square). When pairwise comparisons were
performed, it was discovered that the in-hospital death rate in the KTU (19.6 percent)
patient group was significantly greater than the in-hospital mortality rate in UCL (9.4

percent) (p0.001 Pearson Chi-square).

When the 3-month death rates of all patients were reviewed, a total of 194
individuals (19.5%) were discovered to have 3-month mortality data. In terms of 3-
month mortality rates, there was a statistically significant difference across hospitals,
but when pairwise comparisons were performed, it could not be identified from which

hospitals this difference came (p=0.03 Pearson Chi-square).

83



Table 38: Mortality in the patients who received advanced therapy (IVT, EVT,
IVT+EVT)

Hospital Statistics
KTU AU UZA UCL

All

Mortality, n (%)
In hospital mortality 96 (16) 48 (24.5)*® 5(17.2) 15 (11.5)* 28 (16.2)°> p<0.001

Total 593 196 29 131 237
3 months mortality 132 (22) 57 (29.1)* 5(17.2) 21 (15.8)* 49 (20.7) p=0.003
Total 595 196 29 133 237

* There is a statistically significant difference between measurements marked with the same letter in
each row. In pairwise group comparisons the p value is considered <0,008 significant with the
Bonferoni correction.

Table 38 compares in-hospital and 3-month death rates in patients who
received advanced therapy. When we investigated the patients who had IVT, EVT, or
both in terms of in-hospital mortality, we observed that 96 individuals (26.2 percent)
had in-hospital death data. There was a significant difference across hospitals, with
KTU having a statistically higher in-hospital mortality rate than UZA and UCL
(p=0.003 p0.001 Pearson Chi-square, respectively).

When we investigated the 3-month death rates of patients who had IVT, EVT,
or both, we discovered that 132 individuals (22.2 percent) had a 3-month mortality
record. In terms of 3-month mortality rates, there was a statistically significant
difference across hospitals (p=0.03 Pearson Chi-square). In pairwise comparisons,
KTU had a statistically substantially higher 3-month death rate of 29.1 percent than
UZA, which had a 3-month mortality rate of 15.8 percent (p=0.005 Pearson Chi-

square).
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S. DISCUSSION

The study aimed to determine which circumstances extend or shorten the door
to needle time in acute ischemic stroke patients depending on different systems and
local protocols (such as access to ED mode, IVT administered location, CT unit

location, treatment approval method) in Belgium and Turkey.

When we examined the data of 1034 patients from four hospitals, we found
that a CT unit located in the ED was associated with reduced Door-to-CT time. While
aiming to start thrombolytic treatment at the CT table significantly reduced CT-to-IVT
time, using a stroke code also significantly reduced CT-to-IVT time and Door-to-IVT
time. In addition, we discovered that transporting patients to the hospital through the
MUG/SMUR system rather than an ambulance saved time for [VT at all stages except
CT-to-IVT. While the Onset-to-Door time for patient arrivals by ambulance was
similar in both countries, we found that the Onset-to-Door time for walk-in patients
(self-transported) was shorter in Turkey. Starting thrombolytic treatment for those
referred for EVT in the first hospital also significantly shortened the duration of Onset-
to-IVT. When we examined the patients referred for endovascular therapy, we noticed
that going straight to the interventional radiology unit without stopping at the

emergency room shortened the Door-to-EVT time.
5.1. Demographics and Clinical Findings
5.1.1. Demographics
An investigation of the patients’ demographic data showed that 33.1 % of all
patients were under 65, consistent with American data of 34% (68). In addition, the

median age of men in our study was five years younger than that of women, which is

consistent with the meta-analysis data reported by Appelros et al. in 2009 (69).
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5.1.2. Clinical Findings

When the clinical findings at the time of ED admission were investigated, the
hospital with the highest NIHSS score was UZA, with a score of 14. However, in a
study of 2555 patients conducted by Heitsch et al. (2021), the NIHSS median was 9
(70). When we look at the UZA patient group, we observe that 53.9 percent of patients
were referred as EVT candidates from other hospitals. Given that EVT potential
patients have severe strokes, this may explain the high NIHSS at the time of
application. The hospital with the highest rate of EVT was UZA, with 54.6 %, while
the hospital with the second-highest rate was UCL, with 39.4 %. This evidence also

supports that the UZA patient group typically has a severe stroke.

5.1.3. Diagnosed Conditions

When the patients were investigated in terms of their diagnosed conditions at
the time of admission, it was discovered that the 5 % of patients in Turkey had
hyperlipidemia, in Belgium it was 43 %. Turkey’s rate was also lower than the
hyperlipidemia rates reported by Zheng et al.(2017) in their meta-analysis of 3018
individuals between 2011 and 2017 (71). However, the rate of hypercholesterolemia
in the general population was reported to be 29.1 % in a systematic review and meta-
analysis published in Turkey by Kayikcolu et al.(2018), which is also higher than the
rates in our study (72). The reason for this may be the lack of records, the inability to
diagnose hyperlipidemia, or the fact that the patients did not pay attention to their
diagnosis and did not mention it in the anamnesis due to the campaigns in the media

that high cholesterol is harmless (73).

5.2. Management of Patient with Ischemic Stroke

5.2.1. Treatment Techniques

When hospitals were evaluated regarding advanced treatment techniques (IVT,
EVT, IVT+EVT), we found that the AU has the lowest rate of using advanced
treatment methods. That is because this hospital does not use endovascular therapy.

The only advanced treatment technique available at the hospital is IVT, which is a
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significant factor in this result. Furthermore, the rate of advanced treatment techniques
was considerably lower at KTU than at UCL and UZA. It was determined that 9.1%
of the patients in KTU refused the advanced treatment method recommended to them.
The treatment rejection rate was 0.3% for UCL and 1% for UZA. Studies on the
frequency of further treatment refusal in ischemic stroke patients are scarce. However,
in the study of Kleist et al. in the United States (2020), the rate of patients who refused
IVT was 4.5% (74). Thus, it is seen that the rate of IVT rejection detected in the study
of Kleist et al. is lower than KTU and higher than UCL and UZA. Considering the
determining role of IVT rejection on prognosis, further studies are needed to determine
the current incidence and influencing factors in this regard. In addition, campaigns to

inform the public about ischemic stroke may decrease this rate.

5.2.2. IVT Location

While two Belgian hospitals begin thrombolytic treatment in the CT unit, two
Turkish hospitals begin thrombolytic treatment in the ED. As a result, the ratio of
patients who received IVT in the CT unit was higher in the ED at UCL and UZA
hospitals. Furthermore, thrombolytic therapy was not administered to any patient in

the CT units of AU and KTU hospitals.

Another notable distinction is that none of the referred patients at KTU or AU
received thrombolytic therapy in their first hospitals. When data from Belgium were
analyzed, it was discovered that 25.1% of patients who received IVT were treated in
the hospital where they were first admitted. Although neurologists were present in
various hospitals in Antalya and Trabzon, the absence of IVT resulted in a
considerably longer Onset-to-IVT in referred patients compared to ambulance and
self-transported patients admissions. In large cities, performing thrombolytic therapy
in a single-center prolongs the period of Onset-to-IVT, which should be factored into
stroke action plans. In these and similar scenarios, the utilization of telemedicine
services, as recommended in the AHA/ASA 2019 ischemic stroke care

recommendations, may be beneficial (7).

The study found that , patients who underwent IVT in the ED with CT had
shorter CT-to-IVT and Door-to-IVT times in the hospital where CT was in the
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emergency department. In addition, patients who underwent IVT in the CT unit
(outside the ED) had shorter CT-to-IVT and Door-to-IVT times than patients who
received IVT in the emergency room with a CT unit in the ED. Thus, in the study,
starting the thrombolytic treatment on the CT table appears to negate the disadvantage
of CT being distant from the ED. In addition, positioning the CT unit in the ED
shortens the Door-to-CT time and shortens CT-to-IVT time in cases where

thrombolytic therapy cannot be applied on the CT table.

5.3. Time Results

5.3.1. Door-to-CT Time

The most significant findings in our study occurred in the section where we
analyzed each step in the process from symptom onset to treatment. The median Door-
to-CT time at KTU, the only center where the CT unit is located in the emergency
room, is 17 minutes (IQR 13), shorter than the other three hospitals. The findings of a
study of Door-to-CT times conducted by Bonadio et al. (2020) in a hospital in New
York, in which the CT unit was brought from outside (3 floors above the emergency
room with an elevator) to the emergency room, support our findings (75). According
to Bonadio et al., the ratio of patients with Door-to-CT time of 20 minutes, or less than
10 minutes, increased significantly after the CT unit was installed in the emergency
room (75). Unlike Bonadio et al.(2020), we included all patients in our study, not only
those who arrived by ambulance. Although UCL had a permanent neurology resident
in the ED, there was no difference in Door-to-CT timings between UCL and UZA

hospitals.

5.3.2. CT-to-IVT Time

When we evaluated CT-to-IVT times, we discovered that UCL and UZA
hospitals have shorter CT-to-IVT times than AU and KTU hospitals. The main
differences of these hospitals in Belgium were that they begin thrombolytic therapy in
the CT unit, and both of them used a Stroke Code. The AHA/ASA 2019 ischemic
stroke management guidelines recommend establishing a Stroke Code for hospitals,

and our findings support this recommendation (7). Furthermore, the usage of the
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Stroke Code has been determined in scientific research around the world to shorten the
time of Door-to-CT and CT-to-IVT, even if all thrombolytic therapies cannot be begun
in the CT unit (76)(77)(78).

5.3.3. Door-to-IVT Time

We discovered that UCL and UZA had shorter Door-to-IVT times than KTU
and AU. Although KTU had the shortest Door-to-CT time, the delay in the CT-to-IVT
time resulted in patients receiving thrombolytic therapy later than the two hospitals in
Belgium. We can hypothetically split the CT-to-IVT process into three parts. These is
the time until the decision of the patient's suitability for thrombolytic therapy,
explaining the treatment to the patient, obtaining the patient's (or relative's) consent,
and administering the treatment. The ED was chosen as the starting point for
thrombolytic treatment in two hospitals in Turkey, which may have contributed to the
delay in the CT-to-IVT process. Our study discovered that the median CT-to-IVT time
for patients who received thrombolytic therapy in the CT unit was 15 minutes
(IQR=14) and 45 minutes (IQR=38.5) for patients who received IVT in the ED.
Additionally, this difference is assumed to be related to a delay in treatment approval
due to cultural differences. We do not have data indicating that the approval process
for treatments is longer in Turkey. However, the researcher notes that while observing
thrombolytic treatment applications in two hospitals in Belgium, he saw that patient
or his/her relative made the decision alone, but some patient families in Turkey also
requested counsel from distant relatives by calling. Further research is needed to
determine whether the treatment approval process delays thrombolytic therapy.
Neurology departments decided whether the patient was suitable for thrombolytic
therapy in all four hospitals, and we have no data on whether the decision-making

process differed between institutions.

5.34. EVT Time Interval

Regarding the hospitals’ endovascular treatment timings, we discovered that
transferring referred patients directly to the interventional radiology unit significantly
reduced the Door-EVT time. In order to determine this difference, the cases were

divided into two groups and analyzed. First, we calculated two Door-to-EVT times for
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each hospital (KTU, UCL, UZA) by including referral patients (Transferred-BE,
Transferred-TR) and excluding them in the second. In the calculation, which included
referred patients, the median Door-to-EVT time for UZA was 23 minutes (IQR 20.3),
which was significantly shorter than the other two hospitals (KTU and UCL).
Similarly, UCL's median Door-to-EVT time was shorter than KTU's. When we
excluded the referred patients, there was no significant difference between the
hospitals regarding Door-to-EVT times. According to UZA and UCL hospitals’ stroke
protocols, EVT candidate patients are transferred directly to the interventional
radiology unit. The fact that IVT was administered to the referred patients in their
first hospital may also contribute to this. We will revisit this point below. The fact that
relatively more patients are referred for EVT a in UZA hospital (which has the shortest
Door-to-EVT time) than in UCL hospital supports our findings. In the study by Aoki
et al. (2020), in which the referred patients were transferred directly to the angiography
unit, the median Door-to-EVT time for these patients was 22 minutes (IQR 25-57=16-
31), and this is consistent with the Door-to-EVT times for the Transfer-BE group
(Median= 24, IQR=22) (79).

5.3.5. Access to ED

The difference in pre-hospital healthcare systems between the two countries is
evident in ischemic stroke patient admission patterns to the ED. In our study, the rate
of stroke patients admitted to the hospital by ambulance was lower in Belgium than in
Turkey. In Belgium, the MUG/SMUR system, which includes an emergency doctor,
was used more than the ambulance. It might be argued that Belgium's 112 emergency
dispatch mostly sends teams with a doctor to stroke patients. While 84.7 % of the 1015
patients in our study received any pre-hospital emergency help, this number was in

line with the 86.7 % identified by Kleist et al. (2020) (4).

5.3.6. MUG/SMUR System

We conducted a series of comparisons to examine the impact of the Belgian
MUG/SMUR system on diagnosis and treatment times in managing patients with
ischemic stroke. On the Onset-to-Door time scale, the data showed that the

MUG/SMUR system had no advantage over the other patient group (walk-in and
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ambulance). Compared to patients admitted by ambulance or self-transport (walk-in),
the MUG/SMUR approach was found to have shorter Door-to-CT and Door-to-IVT
times. The MUG/SMUR system has a comparable Door-to-IVT time to KTU
(Median=17, IQR= 13) with CT in the emergency room (but not using stroke code) of
20 minutes (IQR 25-75 13-28.5). These results could be because the MUG/SMUR
team recognizes the stroke patient better than ambulance team and activates the stroke
code earlier, preparing the stroke team in advance. With the MUG/SMUR system early
recognition and stroke code activation, CT in the emergency room may significantly

reduce Door-to-Needle times.

5.3.7. Ambulance Patients

The study found no significant difference between countries in terms of Onset-
to-Door time of ambulance patients, and the median values were extremely close to
each other (p=0.830). In Belgium, the time from CT to IVT was much shorter than in
Turkey. In the end, ambulance patients in Belgium had considerably shorter Onset-to-
IVT and Door-to-IVT durations than those in Turkey (p=0.019, p<0.001,
respectively). In South Korea, Sang-Beom Jeon et al. (2017) showed that stroke team
reduces in-hospital delays in their before and after study of Stroke Team (80).
Benjamin et al. (2018) found that using the stroke code considerably reduced the time
from door to IVT but had no effect on the CT-to-IVT time (81). Although the Onset-
to-Door time is the same and the CT scan was earlier in Turkey, the earlier treatment
in Belgium is thought to be due to the effect of the Stroke Code and the initiation of
thrombolytic therapy in CT unit.

There was no difference in the CT-to-EVT, Door-to-EVT and Onset-to-EVT
times between patients who arrived by ambulance from two countries. However, the
lengthier endovascular treatment preparation period (such as busy interventional
radiology unit, waiting for EVT team out hours, sedation) may have reduced the stroke

team's advantage.

5.3.8. Self-Transported Patients

When we looked at self-transported admissions, we discovered that the median

Onset-to-Door time of patients in Turkey was nearly half of the Belgium group
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(p<0.001). In our study, we do not have data to reveal the reasons for this situation
concretely. However, it is known that stroke is a disease of middle and old age. While
18.5 of the population in Belgium is over 65 years old, this rate is 9.1% in Turkey
(2019 data) (18)(14). Furthermore, cultural variations appear to be a potential
explanation of this outcome. According to the researcher's observations, a patient in
Belgium primarily visits the family physician, whereas he/she goes directly to the ED
in Turkey. This hypothesis is supported by statistical evidence as well. While Turkey's
2017 population was approximately 80 million, the number of admissions to public
hospital emergency services was 101,473,472 (2017), which was 28.36% of the total
number of examinations (82) (83). Besides this, Belgium's population in 2017 was
approximately 11 million, and the total number of emergency service admissions in
the same year was 2,420,814 (10) (84). This workload on the emergency services in
Turkey may be one of the factors related to the Door-to-IVT time delay. Furthermore,
whereas the elderly in Turkey are generally cared for by their families, the percentage
in Belgium is lower. As a result, family members may have recognized the illness
earlier in Turkey and took the patient to the ED. According to population data, 32.3
percent of the elderly in Belgium (2015) live alone, while 18.1 percent live alone in
Turkey (2019) (85)(86). The findings of Pulvers et al.'s (2017) study, which
investigated the factors that delay and shorten the Onset-to-Door time in stroke
patients, confirm our hypothesis (87). According to their research, the three most
common delaying factors are visiting a family doctor first, getting referred from
another hospital, and living alone (87). Further studies are needed to elucidate the

factors that delay the treatment of ischemic stroke patients in Turkey and Belgium.

5.3.9. Referred Patients

We discovered that referred patients had the longest Onset-to-Door time in
both countries when we investigated the IVT and EVT timelines of the patients based
on how they arrived at the emergency room (regardless of the hospital). This result is
reasonable when the examination and stabilization process in the first hospital and the
distance between the referred patients are considered. This lengthening of the Onset-
to-Door time also resulted in lengthening of the Onset-to-IVT and Onset-to-EVT
times. Our study discovered that patients who received thrombolytic therapy in the

first hospital had the same Onset-to-IVT duration as those who underwent IVT in the
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CT unit. When the thrombolytic treatments of the referred patients were performed at
the second hospital, the median Onset-to-IVT time was approximately twice that of
those who underwent IVT at the first hospital. In the light of the data obtained from
the study, it can be recommended to start the thrombolytic treatment in the first
hospital where the patient presented and not delay it. The stroke guidelines do not
specify which center (the closest IVT capable center or EVT capable center) should
receive firstly the patient identified as an EVT candidate by pre-hospital teams (88)
(7). In our study, the Onset-to-EVT duration of referred patients did not differ
substantially between outpatients and Ambulance-TR patients, while patients admitted
with MUG/SMUR and Ambulance-BE had short Onset-to-EVT times. Our study
discovered that the patients who had thrombolytic treatment at the "referral hospital”
had the shortest Door-to-EVT times. Transferring an EVT candidate patient who has
received thrombolytic therapy in the referred hospital directly to the interventional
radiology unit reduces the time from door to EVT. In the study of Aoki et al. (2020)
in Japan, it was shown that taking the referred patient directly to the angiography unit
shortens the Door-to-EVT time (79). Effective coordination between hospitals and

specialties is required for this approach, and an experienced transport team is needed.

5.4. Clinical Outcome

54.1. Intracranial Hemorrhage

Our study evaluated intracranial hemorrhage (ICH) rates in the first 24 hours
of patients who received advanced treatment (IVT, EVT, or IVT+EVT). The
investigator evaluated brain CT reports and noted all brain hemorrhages for KTU and
AU. For UCL and UZA, we examined the existing stroke databases. The UCL
database contained all sorts of hemorrhages, but the UZA database only had
symptomatic ICHs. Nevertheless, KTU and UCL's ICH ratios were consistent with the
literature (89).

5.4.2. Acceptable Clinical Outcome

There was no significant difference in acceptable clinical outcome (mRS 0-2)

at discharge for the four hospitals (46.3% in total). We did not find a study with the
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same planning in the literature. Still, in the study conducted by Elhabr et al. (2021) on
280 patients treated with advanced treatment methods (IVT, EVT, IVT+EVT), it was
found that 56.2% of the patients had an acceptable clinical outcome at discharge (90).
In the study of Bacchi et al. (2020) in witch ischemic and hemorrhagic stroke patients
included, 84.8% of patients had ischemic stroke, 48.6% of all patients had an

acceptable clinical outcome (91).

We were able to access the data of 3 hospitals in terms of acceptable clinical
outcome at three months (KTU, UCL, UZA), and the rate of the UZA group was lower
than the other two hospitals (UZA-KTU p=0.005 UZA-UCL p=0.001). This difference
may be because the UZA patient group had the highest admission NIHSS median
(UZA NIHSS median = 14), more severe stroke patients. Of the UZA patient group,
53.9% were referred patients, and 44.1% were referred to another hospital after the
procedure. The 3-month mRS results of only 89 of 204 patients admitted to UZA

suggest that they may not reflect definitive results.

5.4.3. Mortality

The in-hospital mortality rate of KTU was higher than that of UCL, and there
was no difference between other hospitals (p<0.001). Therefore, it was determined that
there was no significant difference in pairwise comparisons between hospitals in terms
of three-month mortality rates. The three-month mortality rates in our study (for all
treatment modalities) were higher than the rates in the study of Anand et al. (2021)
(92).

When mortality analysis was performed only in patients who received
advanced treatment (IVT, EVT, IVT+EVT), our study found the in-hospital mortality
rate of KTU to be higher than UZA and UCL (p=0.003 p0.001, respectively). KTU
transfers 65% of all its patients to another hospital. Clear data to explain the high
mortality rates in KTU are not available in our study. However, when we examine the
centers, it should be noted that there are no stroke centers in Trabzon (KTU) and
Antalya (AU). Poor post-stroke care may have caused this. In our research, we did not
evaluate the number of days of hospitalization for in-hospital deaths. In Turkey,

palliative care service at home is not offered at an appropriate level. Therefore,
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relatives of patients who need palliative care want their patients to stay in the hospital.
As aresult, these patients are followed either in the inpatient service or in the palliative
care service of the hospital. Postponed discharge after stroke treatment may also have
increased the in-hospital mortality rate. In particular, hospitalization of patients who
are treated with advanced treatment methods (IVT, EVT, IVT+EVT) to stroke units

may provide them with better treatment and rehabilitation.

In our study, 3-month mortality rates in patients who underwent advanced
treatment methods (IVT, EVT, IVT+EVT) were similar to some of the studies
included in the systematic review of Chen et al. (2015) (93). The 3-month mortality
rate was higher in KTU (29.1%) than in UZA (15.8%) in patients who received
advanced treatment methods (p=0.005). These high rates may be because the three
hospitals in our study (KTU, UCL, UZA) were reference hospitals to which severe
stroke patients were referred. However, further studies are needed to elucidate the

subject.

5.5. Limitations

Due to the Covid-19 outbreak, the researcher could not visit the Akdeniz
University Emergency Department as planned, so he developed the emergency care
algorithm for stroke patients through online interviews. The stroke algorithms of the
other three hospitals were created through observation, whereas those of Akdeniz

University was created through the question-and-answer method.

Our study is a retrospective study, two different databases were used (UCL,
UZA), and patient files of two different hospitals (AU, KTU) were examined. This
may have caused some results to differ based on examination and observation. In
addition, some data were not available. Turkey's mortality statistics were gathered
accurately from the central system, while data for Belgium were obtained from

databases and hospital information systems.
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6. RESULTS and CONCLUSION

AU had the shortest Onset-to-Door time among hospitals (60 min. IQR=41.5).
The hospital with the shortest Door-to-CT time was KTU (17 min. IQR=13).
The two centers with the shortest CT-to-IVT time were UCL (16 min. IQR=17)
and UZA (18 min. IQR=13).

The two centers with the shortest Door-to-IVT time were UZA (33 min.
IQR=21) and UCL (41 min. IQR=28).

Excluding the patients who underwent IVT in the first hospital they applied to,
the hospital with the shortest Onset-to-IVT time was UZA (105 min. IQR=86),
and the hospital with the longest Onset-to-IVT time was KTU (180 min.
IQR=77).

Onset-to-Door time, Door-to-CT time, Door-to-IVT time, and Onset-to-IVT
time were shorter in patients in Belgium who came to the hospital via
MUG/SMUR than self-presenting patients and ambulance patients (p=0.008,
p<0.001, p=0.002, p=0.016 respectively).

Among the patients admitted to the ED by ambulance, the Door-to-CT time of
patients in Belgium was longer than those in Turkey, but the duration of CT-to-
IVT, Door-to-IVT, and Onset-to-IVT were shorter than the patients in Turkey
(p<0.001, p<0.001, p<0.001, p=0.019 respectively). There was no difference
between countries in terms of CT-to-EVT, Door-to-EVT and Onset-to-EVT
times.

Onset-to-Door time of self-presenting patients was shorter in Turkey (61 min.
IQR 25-75=43-105) compared to Belgium (135 min. IQR 25-75=65-218)
(p<0.001).

Ambulance-BE group had the longest Door-to-CT time according to the type of
admission to the ED (31 min. IQR=18).

According to the type of admission to the ED, those with the shortest Door-to-
IVT time were those who came with MUG/SMUR (36 min. IQR=25).
Transferred-BE group had the shortest Door-to-EVT time according to the type
of admission to the ED (24 min. IQR=20).

The patients with the shortest CT-to-IVT time were those who received

thrombolytic therapy in the CT unit (15 min. IQR=14).
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15.

16.

There was no difference in Onset-to-IVT time between the patients who were
started on IVT in the hospital they first presented and those started in the CT
unit.

Door-to-CT time was shorter in the center with CT in the ED than those outside
the ED.

The rate of acceptable clinical outcome (mRS 0-2) for all patients at discharge
was 46.3%.

There was no difference in pairwise comparisons between hospitals regarding 3-
month mortality rates for all patients treated with advanced and conventional

treatment methods.

Our study examined stroke algorithms, stroke time interval, and clinical

outcomes of four different hospitals from two countries. According to the results, the

factors that enable the thrombolytic treatment to be started earlier in ischemic stroke

patients are the use of the MUG/SMUR system, use of the stroke code, positioning the

CT unit in the ED, starting the thrombolytic treatment in the CT unit and applying

thrombolytic treatment in the first hospital. Further studies are needed to understand

the effect of the treatment approval process on the CT-to-IVT period and to evaluate

the clinical outcomes.
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