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Tiirk Resiisitasyon Dergisi (TJR), Tiirk Restisitasyon Dernegi’nin
acik erisimli, yalnizca c¢evrimigi ve bilimsel yayin organidir.
Dergi, bagimsiz, tarafsiz ve ¢ift-kor hakemlik ilkelerine uygun
olarak yayimlanmaktadir.

Dergi Ocak, Mayis ve Eyliil aylarinda yayimlanir. Derginin dilleri
Latin harfleriyle Tiirkge ve Ingilizcedir. Yazim ve dil bilgisi hatalar1
icerikte herhangi bir degisiklik yapilmadan yayin kurulu tarafindan
diizeltilecektir. Yazarlar makalelerini hazirlarken bastan sona
Tiirkge/ Ingiliz yazim kurallarini kullanmalidir. Tiirk Resiisitasyon
Dergisi hem Tiirkge hem de Ingilizce yazilar1 degerlendirmeye
kabul etmektedir; ancak Tiirk¢e yazilan makalelerin yazarlarimin,
kabul edilen makalelerinin ingilizce versiyonunu yaymlanmadan
once dergiye vermeleri gerekmektedir.

Derginin amaci, resiisitasyon alanlarinda etik kurallara uygun
olarak hazirlanmis klinik ve deneysel arastirma makaleleri, olgu
sunumlari, editore mektuplar, ¢alisma protokolleri ve bilimsel
konferans bildirileri yaymlayarak literatiire ve resiisitasyon
alanina katkida bulunmaktir.

Yayinlanan makaleler, kardiyak arrestin etiyolojisi, patofizyolojisi
ve Onlenmesi, resiisitasyon egitimi, klinik resiisitasyon ve
deneysel resiisitasyon arastirmalart ile ilgilidir, ancak istisna
olarak, deneysel hayvan g¢alismalari ile ilgili makaleler yalnizca
ilgi gekiciyse ve dogrudan klinik kardiyopulmoner restisitasyonla
ilgiliyse yayinlanacaktir.

Dergi igerigi yogun bakim, acil tip, anestezi, kardiyoloji, pediatri
ve neonatoloji alanlarinda calisan saglik profesyonellerinin
ilgisini ¢ekecektir.
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Derginin editoryal ve yayin siirecleri, International Committee
of Medical Journal Editors (Uluslararast Tip Dergisi Editorleri
Komitesi) yonergelerine gore sekillendirilir. Dergi, Bilimsel
Yayincilikta Seffaflik ve Iyi Uygulama llkeleri ile uyumludur.

Dergi de yazi siiregleri ve yayimlama iicretsizdir.

Degerlendirme ve yayin siirecinin higbir asamasinda yazarlardan
ticret talep edilmez. Tiim yazilar, turkjresuscitation.org adresinde
bulunan g¢evrimici bagvuru sistemi araciligiyla gonderilmelidir.
Dergi yonergeleri, teknik bilgiler ve gerekli formlar derginin web
sayfasinda yer almaktadir.

Derginin tim masraflar1 Resiisitasyon Dernegi tarafindan
karsilanmaktadir. Potansiyel reklam verenler, Yazi Isleri
Midirligi ile iletisime gegmelidir. Reklam gorselleri sadece
Genel Yayin Yonetmeninin onayi ile yayinlanir.

Dergide yayinlanan yazilarda ifade edilen ifadeler veya goriisler,
Resiisitasyon Dernegi, editorler, yayin kurulu ve/veya yaymeinin
goriislerini degil, yazar(lar)in goriislerini yansitir; editorler, yayin
kurulu ve yayinci bu tiir materyaller i¢in herhangi bir sorumluluk
veya yukiimliiliik kabul etmemektedir.

Yaymlanan tiim igerige ¢evrimici olarak {cretsiz olarak
turkjresuscitation.org adresinden ulasilabilir.

Dergide yaymlanan tiim igerigin uluslararasi telif haklar
Resiisitasyon Dernegi’ne aittir.


https://www.turkjresuscitation.org/
https://www.turkjresuscitation.org/
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Tiirk Restisitasyon Dergisi, disiplinler arasi bir tip dergisidir ve
Resiisitasyon Dernegi’nin resmi dergisidir. Ozgiinliik, yiiksek
bilimsel kalite ve atif potansiyeli makalenin yayinlanmasi igin
en onemli kriterlerdir. Degerlendirme igin gonderilen yazilarin
daha once sunulmamis veya elektronik veya basili bir ortamda
yaymlanmamis olmasi gerekir. Tiim makaleler yalnizca gevrimigi
olarak yaymlanir ve kardiyak arrestin etiyolojisi, patofizyolojisi
ve Onlenmesi, resiisitasyon egitimi, klinik resiisitasyon ve hizli
yanit sistemleri ile ilgilidirler.

Deneysel resiisitasyon aragtirma makaleleri (hayvan ¢aligsmalari
dahil) daha az yayinlanmakta olup ancak bunlar yalnizca ilgi
¢ekiciyse ve dogrudan kardiyopulmoner resiisitasyonla ilgiliyse
yaymlanirlar. Resiisitasyonla ilgili olgu sunumlart kabul
edilmektedir. Travmayla ilgili makaleler ara sira yayinlanmaktadir,
ancak bunlarin ¢ogu travmatik kardiyak arrest ile ilgili olmalidir.
Deneysel, klinik ve ilag ¢aligmalar1 ve bazi vaka raporlari igin
aragtirma protokollerinin uluslar uluslararasi anlagmalara (World
Medical Association Association of Helsinki “Ethical Principles
for Medical Research Involving Human Subjects,” Ekim 2013,
www.wma.net) uygun olarak Etik Kurul tarafindan onaylanmasi
gerekmektedir. Yazarlardan etik kurul resmi belgeleri istenecektir.

Tiim makaleler intihal yazilimi ile kontrol edilir.

Dergi kapsamina girmeyen veya Tiirk Resiisitasyon Dergisi
yaymlanma standardinin ¢ok altinda olan makaleler, hakem
degerlendirmesi yapilmadan editorler tarafindan reddedilecektir.

Kapsam dahilinde ve yeterli standartta bulunan yazilar bir editére
atanir ve hakem degerlendirmesine gonderilir; makaleler daha
sonra, kabul edilir, revizyondan sonra tekrar degerlendirilerek
veya red olarak yazarlara geri gonderilir. Yazar olarak listelenen
herkes, International Committee of Medical Journal Editors
(ICMIE - www.icmje.org) tarafindan 6nerilen yazarlik kriterlerini
karsilamalidir.

Tiirk Resiisitasyon Dergisi, yazarlik haklarma uygun hareket
etmek ve hayalet ya da onurlandirilmis yazarligi 6nlemek i¢in
sorumlu yazarlarin ilk gonderim siirecinde yazarlik katki formunun
(www.turkjresuscitation.org adresinden indirilebilir) imzali ve
taranmig bir versiyonunu gondermeleri istemektedir.

Derginin Yayin Kurulu, tiim itiraz ve sikayet davalarini COPE
ilkeleri kapsaminda ele alir. Bu gibi durumlarda yazarlar, itirazlar
ve sikayetleri ile ilgili olarak yaym ofisi ile dogrudan iletisime
geemelidir. Gerektiginde, dahili olarak ¢o6ziilemeyen davalari
¢6zmek i¢in bir arabulucu gorevlendirilebilir.

Bas Editor, tiim itiraz ve sikayetler ig¢in karar verme siirecinde
nihai yetkilidir.

Tiirk Resiisitasyon Dergisi’'ne makale gonderirken yazarlar,
makalelerinin telif hakkini Tirk Resiisitasyon Dernegi’ne
devretmeyi kabul ederler. Eger reddedilirse, makalenin telif
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hakki yazarlarma geri verilir. Tirk Resiisitasyon Dergisi, her
bagvurunun bir Telif Hakki Devir ve Yazarlik Tesekkiir Formu
ile birlikte gonderilmesini sart kosar. (www.turkjresuscitation.org
adresinden indirilebilir).

Daha 6nce yaymlanmis igerigi kullanirken sekiller, tablolar veya
hem basili hem de elektronik formattaki diger materyaller dahil
olmak iizere, yazarlar telif hakki i¢in sahibinden izin almalidir. Bu
konudaki hukuki, mali ve cezai sorumluluk yazara aittir.

Tiirk Resiisitasyon Dergisi’nde yayinlanan yazilardaki ifadeler
veya gorisler, editorlerin, yaym kurulunun veya yayincinin
gorislerini degil, yazarin goriislerini yansitmaktadir; editorler,
yaym kurulu ve yaymei bu tiir materyaller i¢in herhangi bir
sorumluluk veya yiikiimliilik kabul etmemektedir. Yayinlanan
igerikle ilgili nihai sorumluluk yazarlara aittir.

MAKALE HAZIRLIGI

Makaleler, ICMJE’ye(Tip Dergilerinde Bilimsel Calismalarin
Yiriitiilmesi, Raporlanmasi, Diizenlenmesi ve Yayinlanmasi i¢in
Oneriler) uygun olarak hazirlanmalidir.

Yazarlarin, randomize arastirma calismalar1 i¢cin CONSORT
kilavuzlarina, gozlemsel orijinal arastirma ¢alismalart igin
STROBE kilavuzlarina, tanisal dogrulukla ilgili ¢aligmalar i¢in
STARD kilavuzlarina, sistematik derlemeler ve meta-analiz i¢in
PRISMA kilavuzlarina, deneysel hayvan ¢alismalari icin ARRIVE
kilavuzlarina ve randomize olmayan genel davranis icin TREND
kilavuzlaria uygun makaleler hazirlamalar1 gerekmektedir.

Makaleler yalnizca derginin www.turkjresucitation.org adresinde
bulunan g¢evrimi¢i makale géonderme ve degerlendirme sistemi
tizerinden gonderilebilir. Bagka bir ortamdan gonderilen yazilar
degerlendirmeye alinmayacaktir.

Dergiye gonderilen yazilar, once editdr ofis personelinin
makalenin derginin yonergelerine uygun olarak hazirlanip teslim
edildiginden emin olacagi bir teknik degerlendirme siirecinden
gececektir. Dergi yonergelerine uygun olmayan gonderiler, teknik
diizeltme talepleri ile birlikte, gonderen yazara geri gonderilecektir.
Yazarlarin asagidakileri gondermeleri gerekmektedir:

Ilk gonderim sirasinda Telif Hakki Devri ve Yazarlik Bildirimi
Formu ve ICMIJE Potansiyel Cikar Catigsmast Bildirim Formu
(katkida bulunan tim yazarlar tarafindan doldurulmalidir). Bu
formlar www.turkjresucitation.org adresinden indirilebilir.



http://www.icmje.org
http://www.turkjresuscitation.org
http://www.turkjresuscitation.org
http://www.turkjresucitation.org
http://www.turkjresucitation.org
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Makalenin Hazirlanmasi

Bashk sayfasi: Tiim bagvurularla birlikte ayri bir baslik sayfasi
sunulmali ve bu sayfa sunlari igermelidir:

*  Makalenin tam baslig1 ve 50 karakterden fazla olmayan kisa
bir baslik (baslik),

*  Yazar(lar)in ad(lar)i, kurumlart ve en yiiksek akademik
derece(ler)i,

*  Hibe bilgisi ve diger destek kaynaklar1 hakkinda detayli bilgi,

e Sorumlu yazarin adi, adresi, telefonu (cep telefonu numarasi
dahil), e-posta adresi ve faks numaralari,

e Makalenin hazirlanmasina katkida bulunan ancak yazarlik
kriterlerini kargilamayan kisilere tesekkiir boliimii.

Ozet: Editore Mektuplar disindaki tiim gonderilerle birlikte bir
ozet gonderilmelidir. Orijinal Makalelerin 6zeti alt basliklar
(Amag, Yontemler, Sonuglar ve Sonug) ile yapilandiriimalidir.

Anahtar Sézciikler: Ozetin sonunda konu indekslemesi igin her
gonderiye en az ¢ ila en fazla alti anahtar kelime eslik etmelidir.
Anabhtar kelimeler kisaltmalar olmadan tam olarak listelenmelidir.
Anabhtar kelimeler National Library of Medicine, Medical Subject
Headings veritabanindan  (https://meshb.nlm.nih.gov/search)
sec¢ilmelidir.

MAKALE TURLERI
Orijinal Makaleler: Orijinal makalelerin ana metni; Giris,
Yontemler, Sonuglar, Tartisma ve Sonug¢ alt basliklart ile
yapilandirilmalidir. Orijinal Makaleler siirlamalart igin liitfen
Tablo 1’1 kontrol ediniz.

Sonuglari desteklemek i¢in istatistiksel analiz genellikle gereklidir.
[statistiksel ~ analizler, uluslararasi istatistiksel raporlama
standartlarina gore yapilmalidir (Altman DG, Gore SM, Gardner
MJ, Pocock SJ. Tip dergilerine katkida bulunanlar i¢in istatistiksel
kilavuzlar. Br Med J 1983: 7; 1489-93). Istatistiksel analizlere

Tablo 1: Makale tiirleri igin kisaltmalar

YAZARLAR iCiN TALIMATLAR

iligkin bilgiler Gere¢ ve Yontemler bolimiinde ayri bir alt
baslikla verilmeli ve islem sirasinda kullanilan istatistik yazilim
programlari belirtilmelidir.

Birimler, uluslararast birim sistemi olan International System of
Units (SI)’a uygun olarak hazirlanmalidir. Birimleri yazarken (.),
(/), veya () yazimindan kagmilmalidir (6rn. mg kg-1, ug kg-1,
mL, mL kg-1, mL kg-1 sa-1 , mL kg-1 dk-1, L dk-1 m-2, mmHg
vb.yaziniz).

Editéryal Yorumlar: Editoryal yorumlar, dergide yayinlanan
aragtirma makalesi konusunda uzmanligi veya bu konuda
bilimsel gegmisi olan hakemler tarafindan kisa bir elestirel yorum
saglamay1 amaglar. Yazarlar, bu tiir yorumlar1 saglamak tizere
dergi tarafindan segilir ve davet edilir. Ozet, anahtar kelimeler ve
tablolar, sekiller, goriintiiler ve diger medya araglari dahil degildir.

Derleme: Belirli bir alanda genis bilgi birikimine sahip, bilimsel
geemisi olan ve yiiksek sayida atif potansiyeli olan yazarlar
tarafindan hazirlanan derlemeler kabul edilir. Hatta bu yazarlar
dergi tarafindan davet edilebilir. Derlemeler, klinik uygulamada
bir konuyla ilgili mevcut bilgi diizeyini tanimlamali, tartismali ve
degerlendirmeli ve gelecekteki ¢alismalara rehberlik etmelidir.
Ana metin girig, klinik ve arastirma sonuglart ve sonug boliimlerini
igermelidir.

Olgu Sunumu: Derginin olgu sunumlari kabulii sinirlidir ve tani
ve tedavide zorluk olusturan, yeni tedaviler sunan veya literatiirde
yer almayan bilgileri agiga ¢ikaran nadir vaka veya durumlara
iliskin raporlar, ilging ve egitici vaka raporlari i¢in kabul edilir.
Olgu sunumu, Metin Giris, Olgu Sunumu, Tartisma ve Sonug alt
basliklarini igermelidir.

Editore Mektup: Bu tiir makaleler, daha 6nce yayinlanmis bir
makalenin dnemli kisimlarini, gézden kagan yonlerini veya eksik
kisimlarini tartigir. Dergi kapsamindaki konularda 6zellikle egitici
vakalar olmak iizere okuyucularin ilgisini ¢ekebilecek makaleler

Makale tiirii Kelime Sinir1 (6zet ve ref. haric) Tablo / Resim Sayisi Referans Sayisi
Orjinal yayin 3000 6 80
Kisa yayin 1500 4 40
Derleme 4000 10 100
Aciklama ve Kavramlar 2000 4 40
Editéryal 1200 1 30
Editére Mektup 500 1 10
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“Editére Mektup” seklinde de gonderilebilir. Okuyucular,
yayinlanan yazilar hakkindaki yorumlarini “Editére Mektup”
seklinde de sunabilirler. Ozet, anahtar sozciikler ve tablolar,
sekiller, gorseller ve diger medya araglar1 dahil edilmemelidir.
Metin yapilandirilmamis olmalidir. Uzerinde yorum yapilan
yaziya bu yazi i¢inde uygun sekilde atifta bulunulmalidir.

TABLOLAR

Tablolar, kaynak listesinden sonra sunulan ana metinde yer almali
ve ana metin i¢inde atifta bulunuldugu siraya gore ardisik olarak
numaralandirilmalidir. Tablolarin iizerine agiklayict bir baglik
yerlestirilmelidir. Tablolarda kullanilan kisaltmalar, tablolarin
altinda (ana metin iginde tanimlanmis olsalar dahi) dipnotlarla
tanimlanmalidir. Tablolar program yazilimimin “insert table/tablo
ekle” komutu kullanilarak olusturulmali ve kolay okunabilmesi
icin anlasilir bir sekilde diizenlenmelidir. Tablolarda sunulan
veriler, ana metinde sunulan verilerin tekrari olmamali, ana metni
destekleyici nitelikte olmalidir.

SEKILLER VE SEKIL ACIKLAMALARI

Sekil, grafik ve fotograflar ayr1 dosyalar olarak (TIFF veya
JPEG formatinda) gonderim sistemi lizerinden goénderilmelidir.
Dosyalar bir Word belgesine veya ana metin igerisine
yerlestirilmemelidir. Sekil alt birimleri oldugunda, alt birimler tek
bir goriintii olusturacak sekilde birlestirilmemelidir. Her alt birim,
bagvuru sistemi araciligiyla ayri ayri sunulmalidir. Resimler,
sekil alt birimlerini belirtmek i¢in etiketlenmemelidir (a, b, c,
vb.). Sekillerde altyazilar1 desteklemek i¢in kalin ve ince oklar,
ok baglari, yildizlar, asteriksler ve benzer isaretler kullanilabilir.
Gorsellerin minimum ¢6ziintrligii 300 DPI (en az) olmalidir.
Degerlendirme siirecindeki aksakliklari 6nlemek i¢in gonderilen
biitiin gorsellerin ¢oziinlirligii net ve boyutu biiyiik (minimum
boyutlar 100x100 mm) olmalidir. Sekil/Resim altyazilari ana
metnin sonunda yer almalidir.

Makalede kullanilan tiim kisaltmalar, hem Ozette hem de ana
metinde ilk kullanimda tanimlanmalidir. Kisaltma, tanimdan
sonra parantez i¢inde verilmelidir.

Ana metinde bir ilag, tiriin, donanim veya yazilim programindan
bahsedildiginde, iriniin ad1, {irliniin tireticisi ve sirketin bulundugu
sehir ve iilke (ABD’de ise eyalet dahil) dahil olmak iizere iiriin
bilgileri, parantez iginde su bigimde saglanmalidir: “Discovery St
PET/CT tarayici (General Electric, Milwaukee, WI, ABD)”.

Tim kaynaklara, tablolara ve sekillere ana metin iginde atifta
bulunulmali ve ana metin i¢inde atif yapilan siraya gore ardisik
olarak numaralandirilmalidir.

Orijinal makalelerin sinirlamalari, sakincalart ve eksiklikleri,
sonug paragrafindan 6nce Tartisma bolimiinde belirtilmelidir.

Tiirk RESUSITASYON Dergisi
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KAYNAKLAR

Hem metin i¢i alintilar hem de referanslar AMA Manual of Style
11th Edition’a gore hazirlanmalidir. Yayinlara atif yapilirken
en son, en gilincel yaymlar tercih edilmelidir. Kaynaklarin
dogrulugundan yazarlar sorumludur. Baski 6ncesi bir yayina atifta
bulunuluyorsa, DOI numarasi verilmelidir.

Dergi adlar1 Index Medicus/MEDLINE/PubMed’deki dergi
kisaltmalarina uygun olarak kisaltilmalidir. Alti veya daha az yazar
oldugunda, tiim yazarlar listelenmelidir. Yedi veya daha fazla
yazar varsa, ilk i¢ yazardan sonra “et al” yazilmalidir. Makalenin
ana metninde, kaynaklar noktalama isaretlerinden sonra {ist simge
olarak gosterilmelidir. Farkli yayin tiirleri i¢in referans stilleri
asagidaki orneklerde sunulmaktadir.

Dergi Makalesi: Blasco V, Colavolpe JC, Antonini F, Zieleskiewicz
L, Nafati C, Albanése J, et al. Hidroksietil nisasta 130/0.4 ve
hidroksietil nisasta 200/0.6 ile tedavi edilen donérlerden bobrek
alicilarinda uzun vadeli sonug. Br J Anaesth. 2015;115(5):797-8.

Kitap Boliimii: Fikremariam D, Serafini M. Agr1 yonetimine
multidisipliner yaklasim. I¢inde: Vadivelu N, Urman RD, Hines
RL, ed. Agr1 Yonetiminin Esaslart. New York, NY: Springer New
York; 2011:17-28.

Tek Yazarh Kitaplar: Patterson JW. Weedon’un Cilt Patolojisi.
4. baski. Churchill Livingstone; 2016.

Editor(ler) Yazar olarak: Etzel RA, Balk SJ, ed. Pediatrik Cevre
Sagligi. Amerikan Pediatri Akademisi; 2011.

Konferans Bildirileri: Morales M, Zhou X. Gé¢men kadinlarin
saglik uygulamalari: kentsel bir ortamda yerli bilgi. Sunulan
bildiri: 78th Association for Information Science and Technology
Yillik Toplantisi;

6-10 Kasim; 2015; Louis, MO. Erisim tarihi: 15 Mart 2016

https://www.asist.org/files/meetings/am15/proceedings/
openpagel5.html

Tez: Maiti N. Amerika Birlesik Devletleri’ndeki Ergenlerde
Davranislar, Saglhk Ozellikleri ve Yaralanmalar Arasindaki Iliski.
Tez. Palo Alto Universitesi; 2010.

Cevrimici Dergi Makaleleri: Tamburini S, Shen N, Chih Wu H,
Clemente KC. Erken yasamda mikrobiyom: saglik sonuglari i¢in
¢ikarimlar. Nat Med. 7 Temmuz 2016’da ¢evrimigi yayinlandi.
doi:10.1038/nm4142
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posta. Erisim tarihi: 10 Subat 2016
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Diag Interv Radiol. 2016 Subat 24. doi: 10.5152/dir.2016.15323.
[Bask1 dncesinde Epub].

GENEL KONULAR

e Orijinal resminizin tek tip yazi ve boyutlarini kullandiginizdan
emin olunuz.

e Uygulama bu segenegi sagliyorsa, kullanilan yazi tiplerini
saklaymiz.

e Cizimlerinizde su yazi tiplerini kullanmay: hedefleyiniz:
Arial, Courier, Times New Roman, Symbol veya benzer yazi
tiplerini kullaniniz.

e Cizimleri metindeki siralarina gére numaralandiriniz.

e Resim dosyalarmiz i¢in adlandirma yapiniz.

*  Resimlere ayr1 ayri altyazi saglayiniz.

e Cizimleri, yayinlanan versiyonun istenen boyutlarma yakin
boyutlandiriniz.

e Her bir ¢izimi ayr1 bir dosya olarak génderiniz.

Yapilmamasi ve Dikkat Edilmesi Gerekenler:

e Ekran kullanimi i¢in optimize edilmis dosyalar1 (6rnegin,
GIF, BMP, PICT, WPG) kullanmayniz; bunlar tipik olarak
diistik sayida piksele ve sinirli renk grubuna sahiptir;

e Coziinlrligi ¢ok diisiik olan dosyalari kullanmayniz

+  lgerige gore orantisiz biiyiikliikte grafikler géndermeyiniz

Online yayimlanan tiim makaleler, herkesin okumasi ve indirmesi
igin {icretsiz olacaktir. izin verilen yeniden kullamim, asagidaki
“Creative Commons” kullanici lisanslarindan birini segtiginize
gore tanimlanir.

Creative Commons Attribution-NonCommercial-NoDerivs
(CC-BY-NC-ND): ticari olmayan amaglar icin, baskalarinin
makaleyi dagitmasina ve kopyalamasina ve kaynak gosterdikleri
stirece ortak bir ¢aligsmaya (bir antoloji gibi) dahil etmesine izin
verir. Yazar(lar) ve makaleyi degistirmemeleri sartiyla.
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YAZARLAR iCiN TALIMATLAR

Revizyonlar:

Yazarlar makalelerinin revizyon dosyalarini gonderirken, hakemler
tarafindan giindeme getirilen her konunun nasil ele alindigin
ve nerede bulunabilecegini (her bir hakemin yorumu, ardindan
yazarin cevabi ve degisikliklerin yapildig1 satir numaralari) ve
ayrica ana belgenin agiklamali bir kopyasini gdndermelidirler.
Revize edilmis yazilar, karar mektubu tarihinden itibaren 30 giin
icinde gonderilmelidir. Yazinin revize edilmis halinin belirtilen
stire i¢inde gonderilmemesi durumunda revizyon secenegi iptal
edilebilir.

Kabul edilen yazilar, profesyonel dil editorleri tarafindan dilbilgisi,
noktalama isaretleri ve bi¢im olarak diizenlenir. Kabul edilen
makalenin PDF hali sorumlu yazara gonderilir ve kendilerine
ulasmasindan itibaren 2 giin i¢inde yayin onay1 istenir.

izinler ve Yeniden Baskilar:

flgili yazara iicretsiz olarak makalenin bir PDF dosyasi e-posta
yoluyla gonderilecektir Yayinlanan igerigin  ¢ogaltilmasi
ve yeniden basim siparigleri igin izin talepleri Yazi Isleri
Miidiirliigii’ne yonlendirilmelidir
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The Turkish Journal of Resuscitation (TJR) is the open
access, online-only scientific publication organ of the Turkish
Resuscitation Council. The journal is published in accordance with
independent, unbiased, and double-blinde peer review principles.

The journal is published in January, May and September. The
languages of the journal are Turkish and English with Latin
letters. Spelling mistakes and grammar errors would be corrected
by the editorial board without making any change in content.
When preparing their manuscript, authors should use Turkish/
British spellings throughout. The journal welcomes manuscripts
both in Turkish and English for evaluation; however, authors of
articles written in Turkish are required to provide the journal with
the English version of their accepted article prior to publication.

The aim of the journal is to contribute to the literature and field
of resuscitation by publishing clinical and experimental research
articles, case reports, letters to the editor, study protocols, and
scientific conference proceedings that are prepared in accordance
with the ethical guidelines in the fields of resuscitation.

The papers published deal with the aetiology, pathophysiology
and prevention of cardiac arrest, resuscitation training, clinical
resuscitation, and experimental resuscitation research, although
papers relating to animal studies will be published only if
they are of exceptional interest and related directly to clinical
cardiopulmonary resuscitation.

The journal content will be of interest to healthcare professionals
working in critical care, emergency medicine, anaesthesia,
cardiology, paediatrics, and neonatology.
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AIMS AND SCOPE

The editorial and publication processes of the journal are shaped
in accordance with the guidelines of the International Committee
of Medical Journal Editors. The journal is in conformity with
the Principles of Transparency and Best Practice in Scholarly
Publishing.

Processing and publication are free of charge with the journal.
No fees are requested from the authors at any point throughout
the evaluation and publication process. All manuscripts must be
submitted via the online submission system, which is available
at www.turkjresuscitation.org The journal guidelines, technical
information, and the required forms are available on the journal’s
web page.

Allexpenses of the journal are covered by the Turkish Resuscitation
Council. Potential advertisers should contact the Editorial Office.
Advertisement images are published only upon the Editor-in-
Chief’s approval.

Statements or opinions expressed in the manuscripts published in
the journal reflect the views of the author(s) and not the opinions of
the Turkish Society of Resuscitation, editors, editorial board, and/
or publisher; the editors, editorial board, and publisher disclaim
any responsibility or liability for such materials.

All published content is available online, free of charge at
www.turkjresuscitation.org

The Turkish Resuscitation Council holds the international

copyright of all the content published in the journal.
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Turkish Journal of Resuscitation is an interdisciplinary medical
journal and is the official journal of the Turkish Resuscitation
Council. Originality, high scientific quality, and citation potential
are the most important criteria for a manuscript to be accepted for
publication. Manuscripts submitted for evaluation should not have
been previously presented or already published in an electronic or
printed medium.

All papers are published online-only and deal with the aetiology,
pathophysiology and prevention of cardiac arrest, resuscitation
training, clinical resuscitation, and rapid response systems.
Experimental resuscitation research papers (including animal
studies) are published occasionally, but only if they are of
exceptional interest and related directly to cardiopulmonary
resuscitation. Case reports on resuscitation are accepted for
publication. Papers relating to trauma are published occasionally
but the majority of these concern traumatic cardiac arrest.

An approval of research protocols by the Ethics Committee
in accordance with international agreements (World Medical
Association Declaration of Helsinki “Ethical Principles for
Medical Research Involving Human Subjects,” amended in
October 2013, www.wma.net) is required for experimental,
clinical, and drug studies and for some case reports. If required,
ethics committee reports or an equivalent official document will
be requested from the authors.

All papers are checked with plagiarism software.

Papers that are not within the scope of the journal or are far below
the standard for publication in the Turkish Journal of Resuscitation
will be rejected by the Editors without obtaining peer review.

Papers deemed to be within scope and of a sufficient standard are
assigned to an editor and sent for peer review; papers may then be
returned to authors as accepted, for reconsideration after revision,
or rejection.

Each individual listed as an author should fulfill the authorship
criteria recommended by the International Committee of Medical
Journal Editors (ICMJE - www.icmje.org).

The Turkish Journal of Resuscitation requires corresponding
authors to submit a signed and scanned version of the
authorship contribution form (available for download through
www.turkjresuscitation.org) during the initial submission process
in order to act appropriately on authorship rights and to prevent
ghost or honorary authorship.

The Editorial Board of the journal handles all appeal and complaint
cases within the scope of COPE guidelines. In such cases, authors
should get in direct contact with the editorial office regarding their
appeals and complaints. When needed, an ombudsperson may
be assigned to resolve cases that cannot be resolved internally.
The Editor in Chief is the final authority in the decision-making

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

INSTRUCTIONS TO AUTHORS

process for all appeals and complaints.

When submitting a manuscript to the Turkish Journal of
Resuscitation authors accept to assign the copyright of their
manuscript to the Turkish Society of Resuscitation. If rejected
for publication, the copyright of the manuscript will be assigned
back to the authors. The Turkish Journal of Resuscitation requires
each submission to be accompanied by a Copyright Transfer and
Acknowledgement of Authorship Form (available for download
at www.turkjresuscitation.org). When using previously published
content, including figures, tables, or any other material in both
print and electronic formats, authors must obtain permission from
the copyright holder. Legal, financial and criminal liabilities in
this regard belong to the author.

Statements or opinions expressed in the manuscripts published
in the Turkish Journal of Resuscitation reflect the views of the
author(s) and not the opinions of the editors, the editorial board,
or the publisher; the editors, the editorial board, and the publisher
disclaim any responsibility or liability for such materials. The
final responsibility in regard to the published content rests with
the authors

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with ICMJE-
Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals.

Authors are required to prepare manuscripts in accordance with the
CONSORT guidelines for randomized research studies, STROBE
guidelines for observational original research studies, STARD
guidelines for studies on diagnostic accuracy, PRISMA guidelines
for systematic reviews and meta-analysis, ARRIVE guidelines
for experimental animal studies, and TREND guidelines for non-
randomized public behavior.

Manuscripts can only be submitted through the journal’s online
manuscript submission and evaluation system, available at
www.turkjresucitation.org. Manuscripts submitted via any other
medium will not be evaluated.

Manuscripts submitted to the journal will first go through a
technical evaluation process where the editorial office staff will
ensure that the manuscript has been prepared and submitted in
accordance with the journal’s guidelines. Submissions that do
not conform to the journal’s guidelines will be returned to the
submitting author with technical correction requests.

Authors are required to submit the following:

Copyright Transfer and Acknowledgement of Authorship Form
and ICMIJE Potential Conflict of Interest Disclosure Form
(should be filled in by all contributing authors) during the
initial submission. These forms are available for download at
www.turkjresucitation.org.
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Preparation of the Manuscript

Title page: A separate title page should be submitted with all
submissions and this page should include:

e The full title of the manuscript as well as a short title (running
head) of no more than 50 characters,

e Name(s), affiliations, and highest academic degree(s) of the
author(s),

e Grant information and detailed information on the other
sources of support,

e Name, address, telephone (including the mobile phone
number) and fax numbers, and email address of the
corresponding author,

e Acknowledgment of the individuals who contributed to
the preparation of the manuscript but who do not fulfill the
authorship criteria.

Abstract: An abstract should be submitted with all submissions
except for Letters to the Editor. The abstract of Original Articles
should be structured with subheadings (Objective, Methods,
Results, and Conclusion).

Keywords: Each submission must be accompanied by a minimum
of three to a maximum of six keywords for subject indexing at the
end of the abstract. The keywords should be listed in full without
abbreviations. The keywords should be selected from the National
Library of Medicine, Medical Subject Headings database (https://
meshb.nlm.nih.gov/search).

Manuscript Types

Original Articles: The main text of original articles should be
structured with Introduction, Methods, Results, Discussion, and
Conclusion subheadings. Please check Table 1 for the limitations
for Original Articles.

Table 1: Limitations for each manuscript type

INSTRUCTIONS TO AUTHORS

Statistical analysis to support conclusions is usually necessary.
Statistical analyses must be conducted in accordance with
international statistical reporting standards (Altman DG, Gore
SM, Gardner MJ, Pocock SJ. Statistical guidelines for contributors
to medical journals. Br Med J 1983: 7; 1489-93). Information on
statistical analyses should be provided with a separate subheading
under the Materials and Methods section and the statistical
software that was used during the process must be specified.

Units should be prepared in accordance with the International
System of Units (SI); also, (.), (/), or (+) should be avoided when
writing out units (e.g., write mg kg-1, ug kg-1, mL, mL kg-1, mL
kg-1 sa-1, mL kg-1 dk-1, L dk-1 m-2, mmHg, etc.)

Editorial Comments: Editorial comments aim to provide a brief
critical commentary by reviewers with expertise or with high
reputation in the topic of the research article published in the
journal. Authors are selected and invited by the journal to provide
such comments. Abstract, Keywords, and Tables, Figures, Images,
and other media are not included.

Review Articles: Reviews prepared by authors who have
extensive knowledge on a particular field and whose scientific
background has been translated into a high volume of publications
with a high citation potential are welcomed. These authors may
even be invited by the journal. Reviews should describe, discuss,
and evaluate the current level of knowledge of a topic in clinical
practice and should guide future studies. The main text should
contain Introduction, Clinical and Research Consequences, and
Conclusion sections.

Case Reports: There is limited space for case reports in the journal
and reports on rare cases or conditions that constitute challenges
in diagnosis and treatment, those offering new therapies or
revealing knowledge not included in the literature, and interesting
and educative case reports are accepted for publication. The text

Type of manuscript Word Limit (excluding abstract Tables/Illustration Limit Reference Limit
and references)
Original Paper 3000 6 80
Short Paper 1500 4 40
Review 4000 10 100
Commentary and Concepts 2000 4 40
Editorial 1200 1 30
Letter to Editor 500 1 10
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should include Introduction, Case Presentation, Discussion, and
Conclusion subheadings.

Letters to the Editor: This type of manuscript discusses
important parts, overlooked aspects, or lacking parts of a
previously published article. Articles on subjects within the scope
of the journal that might attract the readers’ attention, particularly
educative cases, may also be submitted in the form of a “Letter
to the Editor.” Readers can also present their comments on the
published manuscripts in the form of a “Letter to the Editor.”
Abstract, Keywords, and Tables, Figures, Images, and other media
should not be included. The text should be unstructured. The
manuscript that is being commented on must be properly cited
within this manuscript.

TABLES

Tables should be included in the main document, presented after
the reference list, and they should be numbered consecutively in
the order they are referred to within the main text. A descriptive
title must be placed above the tables. Abbreviations used in the
tables should be defined below the tables by footnotes (even if
they are defined within the main text). Tables should be created
using the “insert table” command of the word processing software
and they should be arranged clearly to provide easy reading.
Data presented in the tables should not be a repetition of the data
presented within the main text but should be supporting the main
text.

FIGURES AND FIGURE LEGENDS

Figures, graphics, and photographs should be submitted as
separate files (in TIFF or JPEG format) through the submission
system. The files should not be embedded in a Word document or
the main document. When there are figure subunits, the subunits
should not be merged to form a single image. Each subunit should
be submitted separately through the submission system. Images
should not be labeled (a, b, ¢, etc.) to indicate figure subunits.
Thick and thin arrows, arrowheads, stars, asterisks, and similar
marks can be used on the images to support figure legends. Like
the rest of the submission, the figures too should be blind. Any
information within the images that may indicate an individual
or institution should be blinded. The minimum resolution of
each submitted figure should be 300 DPI. To prevent delays in
the evaluation process, all submitted figures should be clear in
resolution and large in size (minimum dimensions: 100 x 100 mm).
Figure legends should be listed at the end of the main document.

All acronyms and abbreviations used in the manuscript should
be defined at first use, both in the abstract and in the main text.
The abbreviation should be provided in parentheses following the
definition.

When a drug, product, hardware, or software program is
mentioned within the main text, product information, including
the name of the product, the producer of the product, and city and
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the country of the company (including the state if in USA), should
be provided in parentheses in the following format: “Discovery St
PET/CT scanner (General Electric, Milwaukee, WI, USA)”

All references, tables, and figures should be referred to within the
main text, and they should be numbered consecutively in the order
they are referred to within the main text. Limitations, drawbacks,
and the shortcomings of original articles should be mentioned in
the Discussion section before the conclusion paragraph.

REFERENCES

Both in-text citations and the references must be prepared
according to the AMA Manual of Style 11th Edition. While citing
publications, preference should be given to the latest, most up-
to-date publications. Authors are responsible for the accuracy
of references If an ahead-of-print publication is cited, the DOI
number should be provided. Journal titles should be abbreviated
in accordance with the journal abbreviations in Index Medicus/
MEDLINE/PubMed. When there are six or fewer authors, all
authors should be listed. If there are seven or more authors, the
first three authors should be listed followed by “et al.” In the main
text of the manuscript, references should be cited in superscript
after punctuation. The reference styles for different types of
publications are presented in the following examples.

Journal Article: Blasco V, Colavolpe JC, Antonini F, Zieleskiewicz
L, Nafati C, Albanése J, et al. Long-term outcome in kidney
recipients from donors treated with hydroxyethylstarch 130/0.4
and hydroxyethylstarch 200/0.6. Br J Anaesth. 2015;115(5):797-
8.

Book Section: Fikremariam D, Serafini M. Multidisciplinary
approach to pain management. In: Vadivelu N, Urman RD, Hines
RL, eds. Essentials of Pain Management. New York, NY: Springer
New York; 2011:17-28.

Books with a Single Author: Patterson JW. Weedon’s Skin
Pathology. 4th ed. Churchill Livingstone; 2016.

Editor(s) as Author: Etzel RA, Balk SJ, eds. Pediatric
Environmental Health. American Academy of Pediatrics; 2011.

Conference Proceedings: Morales M, Zhou X. Health practices
of immigrant women: indigenous knowledge in an urban
environment. Paper presented at: 78th Association for Information
Science and Technology Annual Meeting; November 6-10; 2015;
St Louis, MO. Accessed March 15, 2016.

https://www.asist.org/files/meetings/am15/proceedings/

openpagel5.html

Thesis: Maiti N. Association Between Behaviors, Health
Characteristics and Injuries Among Adolescents in the United
States. Dissertation. Palo Alto University; 2010.
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Online Journal Articles: Tamburini S, Shen N, Chih Wu H,
Clemente KC. The microbiome in early life: implications for
health outcompetes. Nat Med. Published online July 7, 2016.
doi:10.1038/nm4142

Websites: International Society for Infectious Diseases. ProMed-
mail. Accessed February 10, 2016.
http://www.promedmail.org

Epub Ahead of Print Articles: Cai L, Yeh BM, Westphalen AC,
Roberts JP, Wang ZJ. Adult living donor liver imaging. Diagn
Interv Radiol. 2016 Feb 24. doi: 10.5152/dir.2016.15323. [Epub
ahead of print].

General points

* Make sure you use uniform lettering and sizing of your
original artwork.

*  Embed the used fonts if the application provides that option.
Aim to use the following fonts in your illustrations: Arial,
Courier, Times New Roman, Symbol, or use fonts that look
similar.

e Number the illustrations according to their sequence in the
text.

*  Use a logical naming convention for your artwork files.

*  Provide captions to illustrations separately.

e Size the illustrations close to the desired dimensions of the
published version. Submit each illustration as a separate file.

Please do not:

*  Supply files that are optimized for screen use (e.g., GIF, BMP,
PICT, WPQ); these typically have a low number of pixels and
limited set of colours;

*  Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the
content.
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All articles published Open Access will be immediately and
permanently free for everyone to read and download. Permitted
reuse is defined by your choice of one of the following Creative
Commons user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs
(CC-BY-NC-ND): for non-commercial purposes, lets others
distribute and copy the article, and to include in a collective work
(such as an anthology), as long as they credit the author(s) and
provided they do not alter or modify the article.

Revisions

When submitting a revised version of a paper, the author must
submit a detailed “Response to the reviewers” that states point
by point how each issue raised by the reviewers has been covered
and where it can be found (each reviewer’s comment, followed
by the author’s reply and line numbers where the changes have
been made) as well as an annotated copy of the main document.
Revised manuscripts must be submitted within 30 days from the
date of the decision letter. If the revised version of the manuscript
is not submitted within the allocated time, the revision option may
be canceled.

Accepted manuscripts are copy-edited for grammar, punctuation,
and format by professional language editors. A PDF proof of the
accepted manuscript is sent to the corresponding author and their
publication approval is requested within 2 days of their receipt of
the proof.

Permissions And Reprints

The corresponding author, at no cost, will be provided with
a PDF file of the article via email. Permission requests for the
reproduction of published content and reprint orders should be
directed to the Editorial Office.
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TRAVMA YONETIMi: KURESEL BiR BAKIS ACISI
TRAUMA MANAGEMENT: GLOBAL PERSPECTIVE
Gamal Eldin Abbas KHALIFA

ORIJINAL MAKALE ORIGINAL ARTICLE

HEDEFE YONELIK SICAKLIK YONETIMIYLE iYILESTIRILMIiS SONUCLAR (HSY): POST-KARDIYAK
ARREST HASTALARDA KLINiK ONEMI

IMPROVED OUTCOMES WITH TARGETED TEMPERATURE MANAGEMENT (TTM): CLINICAL SIGNIFICANCE
FOR POST-CARDIAC ARREST PATIENTS

Cem ERDOGAN, Deniz KIZILASLAN, Burcu TUNAY, Pelin KARAASLAN, Yunus Oktay ATALAY, Hiiseyin OZ

COVID-19 SERVISINDE MAVi KOD DENEYIMLERIMIiZ
CODE BLUE EXPERIENCES IN COVID-19 WARDS
Aslmur SAGUN, Nurcan DORUK, Handan BIRBICER, Ayse Giisiin HALITOGLU, Emine Kiibra BERENT

OLGU SUNUMU CASE REPORT

KiST HIDATIK CERRAHISINDE DIRENCLI ANAFILAKTIK SOK GELISEN OLGUNUN YONETIMi
MANAGEMENT OF A CASE DEVELOPING RESISTANT ANAPHYLACTIC SHOCK IN HYDATID CYST SURGERY
Osman KAYA, Giilay ERDOGAN KAYHAN, Meryem ONAY, Yeliz KILIC

KARDIYAK ARREST SONRASI BAKIM VE REHABILITASYONUN ONEMIi
THE IMPORTANCE OF THE CARE AND REHABILITATION AFTER CARDIAC ARREST
Ezgi ATA, Pmar DEMIR, Nurcan DORUK, Handan BIRBICER
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TRAVMA YONETIMi: KURESEL BiR BAKIS ACISI

Gamal Eldin Abbas KHALIFA

EDITORYAL
TJR 2022;1(3):117-118

Emergency and Disaster Medicine, Six October University Hospital, Kahire, Misir

Yazarin ORCID Kimligi: G.E.A.K. 0000-0002-8474-8993

Travma, herhangi bir bireyi, toplulugu, bolgeyi veya dlilkeyi
etkileyebilecek cok yaygin bir hastaliktir.

Travma gelisim sekli ¢ok hizlidir, iyilesmesi ve rehabilitasyonu
aylar veya yillar alir.

DSO’niin yaralanma ve siddet raporu, yaralanmaya bagl 6liimiin
daha fakir Avrupa iilkelerinde zengin tilkelere gore 2,5 kat daha
yiiksek oldugunu gosteriyor.

Travma, ABD’de 45 yas alt1 6limlerin 6nde gelen nedenidir ve
muhtemelen gelismekte olan iilkelerde daha fazladir. Travmaya
bagli her 6liim igin iki kalici sakatlik oldugu tahmin edilmistir.

Travma yasam kurtarma zinciri, travma bakimint travma
bolgesinden baslayarak rehabilitasyona kadar devam eden bir
siire¢ olarak kabul eder. Travma yagam kurtarma zinciri, yaralanma
yerinde ilk yardim saglamaktan baglayarak temel ve ileri yasam
destegi saglamaya, ardindan erken ileri travma bakimina ve erken
rehabilitasyona kadar yarali hastalara bakim saglama adimlarini
biitiinlestiren kavramsal bir ger¢evedir. Bu kavrami genisleterek,
birincil olarak travmanin meydana gelmesini 6nlemede 6nemli
gorevleri olan 3 baglantiy1 daha bu ¢erceveye dahil edebiliriz.

Bu yaklasim mortalite ve morbiditeyi azaltiyor ancak biitiinciil
kiiresel bakis acgisi, bir bolge veya bolgede entegre bir travma
bakimi sistemine odaklaniyor. Bu, yaralanma anindan
rehabilitasyona kadar travma bakiminin sunulmasini, siirveyansta
aktif katilimi ve yaralanmay1 dnleme stratejilerini kapsayan planli,
organize ve kapsamli bir sistem olan travma sistemi kavramidir.
Kapsamli bir travma sistemi, tiim bakim diizeylerinde arastirma
ve aktif egitimi icerir.

Travma merkezleri travma sistemini olusturmaz.

Travma sisteminin klinik bilesenleri, asagidaki maddeleri de
iceren siirekli bakim saglamaktadir:

1. Hastane Oncesi bakim (yaralanmanin Onlenmesi, yarali
hastanin en uygun tesise zamaninda taginmast, uygun egitimli
eslik¢i personel ile kara ve hava ulasiminin kullanilmast, iyi
gelismis bir triyaj ve iletisim sistemi, egitim ve dgretim).
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2. Hastane Bakimi (Acil Servisler, YBU’ler, kesin cerrahi
ve tibbi bakim dahil olmak {izere her seviyedeki travma
merkezleri ve akut bakim tesisleri).

3. Rehabilitasyon (islevsel ve psikolojik engeller i¢in uygun
tarama, fiziksel rehabilitasyon programlarina ve toplum
destegine erigim).

4. Afetler ve toplu can kayiplari ile entegrasyon.

5. Tim kaynaklarin, siirecin ve sonug gostergelerinin izlendigi
iyi tasarlanmis bir travma kaydi.

6. Politika gelistirme: travma merkezi atama dogrulamasi i¢in
gelistirme kriterleri dahil olmak iizere kapsamli politikalar
ve bakim standartlarini kapsar.

7. Bakimin tiim asamalarini igeren Onceden belirlenmis
APG’lere (Anahtar Performans Gostergesi) sahip saglam bir
stirekli kalite iyilestirme sistemi.

8. Topluluk ve hiikiimet destegi ve tim paydaslarin aktif
katilimu.

9. Yasalar.

10. Finans ve yonetim.

Sonug olarak, travma bakiminda en iyi standardi saglamanin
optimum ¢dzlimii, travma sistemlerinin bir cografi bolgede pilot
olarak olusturulmas: ve daha sonra diger bolgelere yayilmasi
ve sonunda ulusal travma sistemine entegre edilerek kiiresel
vizyonun olusturulmasidir.

Sorumlu Yazar
gekhalifa@gmail.com


https://orcid.org/0000-0002-8474-8993

Turkish
Journal of
RESUSCITATION

EDITORIAL
TJR 2022;1(3):117-118

TRAUMA MANAGEMENT: GLOBAL PERSPECTIVE

Gamal Eldin Abbas KHALIFA

Emergency and Disaster Medicine, Six October University Hospital, Cairo, Egypt

ORCID ID of the author: G.E.A.K. 0000-0002-8474-8993

Trauma is a very common disease that can strike any individual,
community, region or country.

Trauma is very swift in incidence and takes months or years for
recovery and rehabilitation.

The WHO report on injury and violence showed that injury
related death is 2.5 times higher in poorer European countries than
wealthier ones.

Trauma is the leading cause of death under the age of 45 in US
and probably more in developing countries. It was estimated that
for each trauma related death there are two permanent disabilities.
The trauma chain of survival considers trauma care as a continuum
starting from the site of trauma to rehabilitation. The trauma chain
of survival is a conceptual framework that integrates the steps
of providing care of the injured patients starting from providing
first aid at the site of injury to providing basic and advanced life
support followed by early advanced trauma care and ending by
early rehabilitation.

Expanding this concept we can include 3 more links of prevention
as primary prevention which works at preventing the trauma from
happening then to secondary prevention which is by preventing or
minimising the injury if trauma happens and then to the tertiary
prevention that is minimizing secondary injury that might happen
after the incidence of trauma.

This approach looks good and decreases the mortality and
morbidity but the holistic global perspective focuses on an
integrated system of trauma care in a region or an area.

This is the concept of trauma system which is a planned, organized,
comprehensive system that encompasses the delivery of trauma
care from time of injury to rehabilitation, active engagement in
Surveillance and injury prevention strategies.

A comprehensive trauma system includes research and active
training at all levels of care.

The trauma centres don’t constitute the trauma system.
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The clinical components of trauma system are to ensure a
continuum of care which include:

1. Pre-hospital care (injury prevention, timely transport of the
injured patient to the most appropriate facility , utilization
of ground and air transport with appropriate trained escort
personnel, a well-developed triaging and communication
system and Education and training).

2. Hospital Care (Trauma centres at all levels and acute care
facilities including Emergency Departments, ICUs and
definitive surgical and medical care).

3. Rechabilitation (appropriate screening for functional
and psychological disabilities and access to physical
rehabilitation programs and community support).

4. Integration with disasters and mass causality incidents.

5. A well designed trauma registry with monitoring of all
resources, process and outcome indicators.

6. Policy development: comprehensive policies and standards
of care including developing criteria for trauma centre
designation verification.

7. Arobust continuous quality improvement system with a pre-
determined KPIs (Key Performance Index) that involve all
the phases of care.

8. Community and government support and active engagement
of all stakeholders.

9. Legislation.

10. Finance and administration.

In conclusion, the optimum solution to providing the best standard
of trauma care is the global vision of creating trauma systems in a
geographical region as a pilot and then spread it to other regions
and to be finally integrated in the national trauma system.
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OZET

Amac

Kardiyopulmoner restisitasyon (KPR) ve kardiyak arrest sonrasi
bakimdaki gelismelere ragmen, hastane i¢i ve hastane dis1 kardiyak
arrest hastalarinin sag kalimi sirastyla %15 ve %22 oranlariyla hala
diisiiktiir. Hedefe yonelik sicaklik yonetiminin (TTM), hastane
icinde veya diginda kardiyak arrest yasayan hastalarin ndrolojik
sonuglarini iyilestirdigi gosterilmistir. Bu retrospektif calismada,
European Society of Intensive Care Medicine (ESICM) tarafindan
2019 yilinda en iyi TTM protokolii se¢ilen TTM protokoliimiiziin
etkinligini analiz etmeyi ve konvansiyonel ile mekanik TTM
tekniklerini karsilagtirmay1 amacladik.

Yontem

Bu retrospektif ¢aligmaya, basarili bir resiisitasyondan sonraki ilk
6 saat icinde yogun bakim {initesine (YBU) kabul edilen eriskin
hastalar dahil edilmistir. Ocak 2013’ten Aralik 2017°ye kadar
olan veriler hasta kayitlarindan toplandi. 18 yasindan kiiclik ve
hipotermi siiresi sonuna kadar hayatta kalamayan hastalar ¢calisma
dis1 birakilmislardir. Sicaklik yonetiminin etkinligi icin geleneksel
TTM grubu (KH) ve TMS makine grubu karsilagtirildi.

Bulgular

Dort yillik bir slire boyunca, 1343 KPR sonrasi hasta yogun
bakimda takip edildi. Bu 1343 hastanin %20,5’ine TTM tedavisi
uygulandi. TTM hastalarinin %62,04°ti (170) taburcu olup;
%37,9’u (104) hayatin1 kaybederken; TTM tedavisi almayan
hastalarin sadece %27,44’1 (293) taburcu olabilmistir. TTM
hastalarmin toplam sag kalim oranlar1 (KH ve TMS makine
grubu) TTM uygulanmayan hastalara gore sirasiyla %62,04
ve %27,44 daha yiiksekti (p<0,05). TMS makine grubu, KH
grubundan (%66,4) daha iyi sag kalim oranlarina sahipti. Ayrica
viicut sicaklik degerlerinde dalgalanmalar TMS grubunda KH
grubuna gore daha az gozlendi.

Sonuc¢

Kullanilan ydntemden bagimsiz olarak basarili bir KPR
sonrast uygulanan TTM, sonug¢ iizerinde olumlu bir etkiye
sahiptir. Onemli olan minimum dalgalanmalarla hedef sicaklig1
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korumaktir. Standart bir protokol olmamasina ragmen, protokole
dayali bir TTM, kardiyak arrest sonrast hastalar i¢in yararlt
olabilir. Gelecekteki ¢aligmalar, TTM ig¢in en uygun protokoliin
gelistirilmesine yardimci olabilir.

Anahtar kelimeler: Kardiyak arrest, sicaklik, yogun bakim

ABSTRACT

Objective

Despite advances in cardiopulmonary resuscitation (CPR) and
post-cardiac arrest care, the survival of patients with in-hospital
and out-of-hospital cardiac arrests are still low with the rates of
15% and 22%, respectively. Targeted temperature management
(TTM) has been shown to improve neurologic outcome of
patients who had either in or out-of-hospital cardiac arrests. In
this retrospective study we aimed to analyze the effectiveness of
our TTM protocol — chosen as the best TTM protocol by European
Society of Intensive Medicine (ESICM) in 2019 and to compare
conventional and mechanical TTM techniques.

Method

This retrospective study included adult post-CPR patients who
were admitted to the intensive care unit (ICU) in the first 6
hours after a successful resuscitation. Data from January 2013 to
December 2017 were collected from patients’ records. Patients
younger than 18 years old and who could not survive till the end
of hypothermia period were excluded. Conventional TTM group
and TMS machine group were compared for the effectivity of
temperature management.

Results

Over a 4-year period, 1343 post-CPR patients were followed up
in ICU. Among these 1343 patients 20.5% were applied TTM
treatment. While 62.04% (170) of TTM patients were discharged
and 37.9% (104) have died; only 27.44% (293) of the patients who
did not receive TTM treatment were discharged. Total survival
rates of TTM patients (CH and TMS machine groups) were higher
than the patients who were not applied TTM with the rate of
62.04% and 27.44% respectively (p<0.05). TMS machine group
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had better survival rates than CH group (66.4%). Also fluctuations
of body temperature values were observed less in TMS group than
CH Group.

Conclusion

TTM with no importance about the method being used, has a
positive impact on outcome after a successful CPR. The important
thing is maintaining the target temperature with minimal
fluctuations. Although there is not a standard protocol, a protocol
driven TTM may be useful for post cardiac arrest patients. Future
studies may help improving an optimal protocol for TTM.

Keywords: Cardiac Arrest, temperature, intensive care unit

GIRIS

Kardiyak arrest ve ani kardiyak o6liim, ABD ve Avrupa’da
500.000’in lizerinde insidans ile diinya ¢apinda bir epidemidir.
Kardiyopulmoner resiisitasyon (KPR) ve kardiyak arrest sonrasi
bakim siirecindeki gelismelere ragmen, hastane i¢i ve hastane
dist kardiyak arrestli hastalarda sagkalim oranlar1 sirasiyla
%15-22 olup hala diistiktiir."» Spontan dolagimin basarili sekilde
geri dondiiriilmesinden sonra goriilen ¢ogu 6liim ndrolojik hasara
bagli olmasina ragmen, yasayan ¢ogu hastada da ¢esitli nérolojik
defisitler gelisebilmektedir.® Bu sebeple norolojik sistemin
korunmasi 6nem arz etmekte olup gelisebilecek sonuglart da
olumlu etkilemektedir.© Tiyopental, kalsiyum kanal blokerlerin
kullanimi ile beyin fonksiyonlarinin korunmasi gibi bazi
girisimler denenmekle birlikte bunlarin herhangi bir nérolojik
iyilesme gostermedigi goriilmiistiir. Terap6tik hipotermi olarak da
bilinen hedefe yonelik sicaklik yonetimi (HYSY) nin, hastane ici
ve hastane dis1 kardiyak arrest vakalarinda norolojik iyilesmeyi
arttirdigt  gosterilmistir.”'9 Hedefe yonelik sicaklik yonetimi
mortaliteyi ve ndrolojik defisitleri azaltmak igin; 2005, 2010 ve
2015 yillarinda ileri yasam destegi kilavuzlarinda da onerilmistir.
(-1 2021 klavuzunda HYSY igin, spontan dolasimin saglandigi
koma hastalarindan en az 72 saat boyunda 32°C ile 37°C arasinda
bir viicut sicakligiin hedeflenmesi ve ates yiiksekliginden (>37°C)
kagimilmasi 6nerilmektedir.' Su anki klinik uygulamalarda ¢esitli
sicaklik degerleri hedeflenmektedir. Bazi klinik arastirmalarda
12-24 saat siire ile 32-34°C arasinda viicut sicakligi protokolii
hedeflenirken, bazi arastirmalarda ise 24 saatligine 36°C viicut
sicakligi hedeflenmektedir.>1® Bu protokollerin arasinda 32°C
ile 36°C arasindaki viicut sicakligi degerlerinden birinin herhangi
birine tistiinliigli bulunmamistir. Klinik pratikte sadece farkli hedef
sicakliklar degil, HYSY nin sogutma yontemleri de kurumdan
kuruma farklilik gosterebilmektedir; ve kurumlarm ¢ogunun
kendi resmi protokolleri vardir. Bu retrospektif ¢alismada 2019
yilinda ESICM tarafindan en iyi HYSY protokolii secilen HYSY
protokoliimiiziin (https://www.esicm-old.org/ttm/public/uploads/
documents/11/11-Turkey-Medipol.pdf) etkinligini analiz etmeyi
ve HYSY kullanilmayan hastalar ile karsilastirmay1 amagladik.

CALISMA YONTEMI VE HASTA POPULASYONU
Bu ¢alisma icin etik onay (11.01.2019/45 no.lu etik kurul) Istanbul
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Medipol Universitesi Klinik Arastirmalar Etik Kurulu tarafindan
saglanmistir. Bu retrospektif ¢aligmaya basarili resiisitasyon
ardindan ilk 6 saatte yogun bakim tinitemize kabul edilen erigkin
post-KPR hastalar dahil edildi. Ocak 2013’ten Aralik 2017’ye
kadar olan veriler hasta kayitlarindan toplandi. 18 yasindan kii¢iik
ve hipotermi protokolii tamamlanmadan eksitus olan hastalar
calisma dis1 birakildi.

Hipotermi Protokolii

Hedefe Yonelik Sicaklik Yonetimi protokoliinii konvansiyonel
veya Arctic Sun cihazi ile uyguladik (HYSY cihazi). Protokol,
viicut sicakligt 33°C iizerinde olan tiim hastalara uygulanmaya
baslandi. Hedef viicut sicakligi 33°C olarak belirlenerek 6 saat
igerisinde bu dereceye ulasildi. Ilk olarak hastalara iki saat siireyle
intravenoz (iv) +4°C serum fizyolojik 20-30 ml/kg hiz ile verildi.
Bu siire zarfinda konvansiyonel hasta grubundaki hastalarin nemli
giysileri buz kiipleri ile kaplanarak viicut lizerine yerlestirildi.
Ikinci grup hastalarda ise salin infuzyonu ile sogutma yapilirken,
HYSY yiizey sogutma yontemi HYSY cihazi ile basland:.
(HYSY mekanik grup). Bu sogutma her iki bacaga ve toraksa
iic adet ped konularak yapildi. Her iki teknikte de hedef viicut
sicakligr 33°C olarak belirlenip ilk 6 saat icerisinde ulasild.
Biitiin hastalar propofol (1 mg kg-1 bolus, 5 - 20 pg kg min-1
inflizyon) ve remifentanil (0.05 — 0.1 pg kg min-1 inflizyon)
ile hedef Richmond Sedasyon- Ajitasyon skalasi 4-5 diizeyinde
olacak sekilde sedatize edildi. Titreme olmasi durumunda petidin
(20-30 mg iv) uygulandi. Petidine cevap alinamamasi durumunda
MgSO, infiizyonu (hedef diizey: 2.4-4.8 mg dL-1) baslandi.
Bradikardi gelismesi durumunda viicut sicakligt 0.5°C arttirildi.
Hedefe yonelik sicaklik yonetimi tiim hastalarda 24 saat siiresince
uygulandi. 24 saat sonunda hastalar saatlik 0.25°C 1sitild1. Isitilma
periyodunda hedef sicaklik 36.5°C olarak belirlendi. Hastalarin
bilingsiz olmasi durumunda viicut sicakligi 72 saat korundu. 37°C
tizerinde vuciit sicakligi olan hastalara parasetamol uyguland:
(1g 1v/ 4 saate bir, max 4 g/ 24 saat). Karaciger enzimlerinin
yiiksek olmasi durumunda NSAID iv uygulanmasi géz 6niinde
bulunduruldu. (EK 1)

Istatistiksel Analiz

[statistiksel analiz Windows programi igin SPSS 18.0 (IBM,
Armonk, New York, USA) kullanilarak yapildi. Veriler
ortalama =+ standart sapma, medyan (minimum ve maksimum) ve
frekans (%) olarak sunuldu. ki bagimsiz grubun karsilastiriimasi
i¢cin bagimsiz T-test kullanildi. Bu iki grubun ortalamalari arasinda
istatistiksel olarak anlamli bir fark olup olmadigini belirlemek i¢in
varyans analizi (ANOVA) kullanildi. Nitel degiskenler arasindaki
iligkileri belirlemek igin ki-kare testi ve Fisher test kullanildi.

BULGULAR

4 yillik bir siire iginde, KPR sonrasi 1343 hasta (%39.4 [529]
kadin ve %60.6 [814] erkek) yogun bakim iinitesinde (YBU) takip
edildi. Bu siire zarfinda %75.6 (927) hasta hayatini kaybederken,
%24.4 (416) hasta taburcu edildi. Yogun bakim iinitesine bagvuran
hastalarin dagilimi (Tablo 1) de goriilmektedir.
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Tablo 1. Servis bagvurularina gore post-KPR hastalarin dagilimi

Servis Sikhk | Yiizde
Valid | Anesteziyoloji ve Reanimasyon 989 73.6
Kardiyoloji 178 133
I¢ Hastaliklart 18 1.3
Kardiyovaskiiler- Gogiis Cerrahisi 6 0.4
Gogiis Hastaliklart 5 0.4
Genel Cerrahi 11 0.8
Onkoloji 61 4.6
Kulak Burun Bogaz 13 1.0
Norosirurji 5 0.4
Gastroenteroloji 8 0.6
Hematoloji 14 1.0
Noroloji 1&2 4 0.3
Enfeksiyon Hastaliklari 1 0.1
Ortopedi ve Travmatoloji 2 0.1
Transplantasyon 5 0.4
Diger 23 1.7
Total 1343 100.0

1343 hastaigerisinde %79.5 (1069) hastaya HY SY uygulanmazken
%20.5 (274) hastaya HYSY uygulandi.

Hedefe yonelik sicaklik yonetimi uygulanan hastalarin %62.04’i
(170) taburcu olup %37.9’u (104) hayatin1 kaybederken; HYSY
ile tedavi edilmeyen hastalarin sadece %27.44’ (293) taburcu
edildi ve bunlarin %72.56’s1 (776) 61dii (Tablo 2).

Tablo 2. Taburculuk: Eksitus oranlari

Taburcu-
Total | Eksitus Taburcu Eksitus
(®)
HYSY 274 104 170
uygulananlar (37.96 %) | (62.04 %)
Mekanik 56 116 "
Grup 172 (33.6 %) | (66.4 %) <0.001
Konvansiyonel 48 54 "
Grup 1021 47,05 %) | (52.95 %) | 0001
HYSY 1069 776 293
uygulanmayanlar (72.56 %) | (27.44 %)
*<0.001

HYSY: Hedefe Yonelik Sicaklik Yonetimi
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Hedefe yonelik sicaklik yonetimi hastalarmin (Konvansiyonel
ve HYSY mekanik gruplar1) toplam sag kalim oranlart HYSY
uygulanmayan hastalara gore sirasiyla %62.04 ve %?27.44
oraninda daha yiiksekti (p<0.05). Hedefe yonelik sicaklik yonetimi
mekanik grubu, konvansiyonel gruba gore daha iyi hayatta kalma
oranlarma sahipti (%66.4). Ayrica viicut 1sisi degerlerindeki
dalgalanmalar HYSY mekanik grubunda konvansiyonel gruba
gore daha az gozlendi.

Hedefe yonelik sicaklik yonetimi mekanik grubunda ve
konvansiyonel grubunda hedef sicakliga ulasma siiresi sirasiyla
4-6 saat ve 4-8 saat olmustur. Bu siire zarfinda HYSY mekanik
grubunda 32-34°C arasinda ufak dalgalanmalar gorildii.
Konvansiyonel gruptaki sicaklik dalgalanmalart ise 31-35°C
arasinda goriildii. Mekanik grup ve konvansiyonel grubun her
ikisinde de viicut sicaklig1 en az 24 saat siire ile sabit kald1. Tekrar
1sitma evresinde her iki grupta da hastalarin viicut sicakliklar
13-16 saatte 36.5°C ulasti.

TARTISMA

Mevcut retrospektif calismamizda, basarilt KPR sonrasinda HY SY
protokoliimiiziin sag kalim tizerindeki etkinligini degerlendirdik.
Bu calismanin sonuglarina goére, konvansiyonel veya mekanik
HYSY ile HYSY uygulama protokoliimiiziin, HYSY protokoli
uygulanmayan hastalara kiyasla daha yiiksek sag kalim oranlarina
sahip oldugu gozlenmektedir.

Hedefe yonelik sicaklik yonetimi protokolleri kurumdan
kuruma farklilik gosterdigi gibi, sogutma yontemleri de farkli
olabilmektedir. Baz1 kurumlar buz paketleri, sogutmabaslig1, soguk
intravendz s1vi inflizyonu veya eksternal sogutma cihazlarini tercih
ederken, kimileri bu yontemlerin kombinasyonlarinin kullanimini
tercih etmektedir./”?Y Bununla birlikte soguk serum fizyolojik
inflizyonu hastane oncesi ortamda halen en ¢ok tercih edilen
yontemlerdendir.?® Soguk salin infiizyonunun kardiyak arrest
sonrast hastalarin merkezi sicakligini diisiirmedeki etkinligini
bildiren baz1 ¢alismalar vardir. Kim ve arkadaslar1 4°C salin
infuzyonunun giivenli ve efektif oldugunu belirtirken, Bernard ve
arkadaslar1 buz gibi soguk intravendz sivinin hizli infiizyonu ile
merkezi sicaklikta etkili bir diislis gosterdigini belirtmektedir.?3
Calismamizda HYSY protokoliine her iki grupta da sogutulmus
intravendz sivi infiizyonu ile baslandi; ancak mekanik HYSY
grubunda ylizey sogutma cihazi ile HYSY’ye devam edildi.
Mekanik grupta konvansiyonel gruba gore daha diigiikk mortalite
oranlar1 ve daha az sicaklik dalgalanmalar1 oldugunu bulduk. Bu
fark, konvansiyonel grupta sogutma infiizyon cihazi kullanmamis
olmamizdan kaynaklaniyor olabilir. Ciinkii termostatik kontrolli
cihazlar, hastalarda ciddi komplikasyonlara sebep olabilecek
sicaklik dalgalanmalarini en aza indirerek daha iyi sicaklik
regiilasyonu saglayabilir. Bununla birlikte, daha iyi indiiksiyon
ve idame tedaviye ragmen Deye ve arkadaslari, fanlar, ev yapimi
bir ¢adir ve buz paketleri kullanmak gibi temel harici sogutma
yontemleri ile karsilastirildiginda endovaskiiler sogutmanin sonug
agisindan Ustiin olmadigini gostermislerdir.®
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Literatiirde ayni zamanda yiizey ile endovaskiiler cihazlar
karsilagtiran pek ¢ok calisma bulunmaktadir. Intravaskiiler ve
ylizey sogutmay1 karsilastiran bir ¢alismada, Tomte ve ark. her
iki grupta da hedeflenen sicakliga ulagsma agisindan ne zaman
ne de norolojik sonuglarin farkli olmadigimi gosterdi.?® Jun ve
ark. ayrica HYSY de intravaskiiler sogutma cihazlar ile yilizey
sogutma cihazlar1 arasindaki prognostik farki karsilastirdi ve bu
gruplar arasinda taburculuga kadar hayatta kalma ve iyi nérolojik
sonuglar agisindan anlamli bir fark olmadigi sonucuna vardi.?”

Bizim ¢aligmamizdaki sonuglar ise Haugk ve arkadaslarinin
¢alismasi ile benzerdi. Calismalarinda, Artric Sun’mn 33°C hedef
sicakliga hizla ulasmada, hedef sicakligi 24 saat korumada ve
hastalari yeniden 1sitmada etkili oldugunu géstermislerdir.”
Kanitlar, norolojik sonucu iyilestirmek i¢in kardiyak arrest sonrasi
HYSY’yi kullanmay1 desteklediginden, farkli teknoloji, maliyet
ve invaziv indiiksiyon, bakim ve yeniden 1sitma sicakligi igin
degisik yontemler kullanilabilir. Bu farkli yontemler ndrolojik
sonuglar agisindan anlamli farklilik gostermedigi i¢in HYSY de
geleneksel sogutma yontemleri yerine yiiksek maliyetli ve invaziv
teknolojiye ihtiyag duyulmayabilir.?®® Konvansiyonel grup ile
karsilastirildiginda HYSY mekanik grubunda daha iyi mortalite
oranlari bulmamiza ragmen, konvansiyonel grupla da HYSY
tedavisi almayan hasta grubu karsilastirildiginda daha iyi sonuglar
elde edildigi gézlenmektedir.

Bu c¢alismanin bazi limitasyonlart bulunmaktadir. Her seyden
once, dogasi geregi retrospektif bir analizdir, bu nedenle
onceden var olan veriler hatali analizlere yol acabilir. Bazi
veriler gézden kagmis veya kaydedilmemis olabilir. Nedenselligi
belirleyemiyoruz, sadece iligkilendiriyoruz.

Ozetle, kullanilan ydntemin hicbir 5Snemi olmadan HYSY, basarili
bir KPR sonrasi sonucu olumlu yénde etkiler. Onemli olan, hedef
sicakligt minimum dalgalanmalarla korumaktir. Standart bir
protokol olmamasina ragmen, kardiyak arrest sonrasi hastalar igin
protokol odakli bir HYSY faydali olabilir. Gelecekteki ¢aligmalar,
HYSY i¢in optimal bir protokoliin gelistirilmesine yardimeci
olabilir.
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YOGUN BAKIM HEDEFE YONELIK SICAKLIK YONETIMi PROTOKOLU

Kabul Kriterleri

Arrest Ritmi:
o VF
oVT
o NEA
O Asistoli
o CPR siiresi < 6 saat
O Yas > 18
o SKB > 80 mmHg (Kardiyak destek ile)
o GKS <8

Norolojik Degerlendirme

O Pupil Refleksi

o Kornea Refleksi

O Spontan solunum g¢abasi
GKS E: M: V:

Kardiyak Arrest Tedavisi

o PCA
o Gpllb/Illa
o ASA
o IABP

HiPOTERMI SURECI

Hastanin ilk 6l¢iilen viicut 1s1s1*:
Hipotermi baslangi¢c zamant:
Hipotermi siiresi:

Normotermi baglangi¢ zamani:
Normotermiye erisim zamant:
Normotermi siiresi:
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Dislama Kriterleri

0 Viicut 1s1s1 < 30 °C

o Aktif kanama

o Konjenital koagiilopati
o Hipoglisemi

o Gebelik

o0 Demans

o Stroke

Kardiyak Arrest ile ilgili Bilgiler

CPR baslangi¢ zamani:

SDGD zamani:
o Saglik personeli dist CPR
o CPR uygulanmamis

ilk Tam

o STEMI
o NSTEMI

* Hastanin 6l¢iilen viicut 1s1s1 > 34 °C ise
+4°C’lik NaCl inflize ediniz:

<50Kg i 1000 ml
51-80 kg........... 1500 ml
>80 Kgooveoenn. 2000 ml
Sorumlu Yazar
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L. HIPOTERMIi ONCESi HAZIRLIK

i) Mekanik ventilasyon ayarlarini yapiniz.............ccccceceeueeen.

(Hedef PCO, araligr 34 — 38 mmHg olacak sekilde)

ii) Uriner kateter yerleStitiniz.............cccoooevevuevruevreerereennne.
iii) Ozofageal 1s1 probu yerleStiriniz.............ccevevereereceennnnn...
iv) Arteriyel kateter yerlestiriniz............ceeeveeniieencieenennen.
v) Santral venoz kateter yerlestiriniz..........cocceeeverieveneennrnne.

(6 saatte bir CVP monitorizasyonu yapiniz)

vi) Sogutma pedlerini yerlestiriniz...........coeoveveeeenieneneenenne

II. SEDASYON ve KAS GEVSEMESI

- Propofol 1 mg/kg bolusu takiben 5 — 20 pg/kg/dk inflizyon baglayiniz.

- Remifentanil 0,05 — 0,1 pg/kg/dk inflizyon baslayimiz.

(Richmond Sedasyon Ajitasyon Skalasi’'na gore hedefi 4-5 diizeyinde tutunuz)

- Eger hastada titreme gelisirse:
* Petidin 20 — 30 mg iv uygulaymiz

ORIJINAL MAKALE
TJR 2022;1(3):119-138

* MgSO 4 infiizyonu uygulaymiz (Hedef:2,4 — 4,8 mg/dl)
(16g MgSO,"1 250 ml izotonik NaCl iginde hazirlayiniz ve 10 ml/saat ten infiizyon baslaymniz. Infiizyonun baslangicindan
2 saat sonra Mg ++ ve Ca++ diizeylerini kontrol ediniz. Diiirezi yeterli olan hastada 12 saatte bir diizey kontrolii yapiniz. Hasta

oligiirik ise 4 saatte bir diizey kontrolii yapiniz. Hasta aniirik ise MgSO, infiizyonu baslamayiniz.)

III. HIPOTERMININ BASLATILMASI

Baslangig viicut 1s1s1n1 ve zamanini N0t €diNiZ.........oeoueeeerierieneeieeeee e

« Hedef viicut 1s1s1 34°C olacaktir.

» Hedef viicut 1sisina 4 saatte ulasilmalidir. Eger hedef 1siya ulasilamiyorsa yiizeyel sogutma uygulayiniz (Buz paletleriyle)

» Eger hastanin viicut 1s1s1 < 34°C ise, 34°C’ye kadar pasif 1sitma uygulayiniz.

Hedef viicut 1s1sina ulagilan zamani not €dinNiZ............ceeeeervieiieiieerienie e e

» Hedef viicut 1sisina ulagildiktan sonra ciddi bradiaritmi gelisirse (KAH < 45/dk) hedef viicut 1s1s1n1 0,5°C yiikseltiniz.

Hastay1 24 saat siiresince hedef viicut 1sisinda tutunuz............ccecceveeieneeiiniencnnne.

IV. MONITORIZASYON

Hastanin hedeflenen viicut 1sisinda oldugunu kontrol ediniz
Laboratuvar testlerini yollay1niz..........ccocoriiiiiiiiiniieeeeeeeee e
KAH, EKG, SPO, viicut 1818101 MONitdrize €diniz..........ocoevviiirieiiiiiininiiiiiciciinns
Intraarteriyel kan basincini monitdrize €diniz...........coeeeveereerienienienienieeiee e
1. ve 3. giinlerde EEG monitérizasyonunu saglayiniz.............cceeevverueeeeneenieneeneenne
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V. FARMAKOTERAPI

- Hedef SBP > 100 mmHg saglamak i¢in:

* Dopamin 5-20 pg/kg/dk
* Noradrenalin 0,05 - 0,3 png/kg/dk
* Dobutamin 5 - 20 pg/kg/dk

- Hedef CVP 8 - 12 mmHg ve ScVO, > %70 olarak belirleyiniz. Bu degere ulagmak igin sivi restisitasyonu saglayiniz.
Aspirasyon siiphesi varsa:
1) Hastanede yatig 0ykiisii yoksa .................... Ampicid4x 2 giv
ii) Hastanede yatis dykiisii varsa .................... Tazocin3 x 4,5 giv
(GFR <50 ise: Tazocin 4 x 2,25 g iv)

VL. NORMOTERMININ BASLATILMASI:

e Hedef viicut 1s1s1 36,5°C olacaktir.
Isitmaya baslanan zamani ve viicut 1518111 N0t €diNIZ.......ccvevveriieriieieieeceeeee,
Isitma hizint maksimum 0,25°C/saat olarak ayarlayiniz............ccocoeeevieiiniennnncnne
« Hasta YBU’de ve hala bilingsiz ise 72 saat siire ile hedef viicut 1s1sinda tutulacaktir.
» Hastanin viicut 1s1s1 > 37°C olursa; Parasetamol 1 g iv/ 4 saatte bir, maksimum 4 g/ 24 saat olacak sekilde uygulaymiz. KCFT
yliksek olan hastalarda NSAID iv diisliniiniiz.
VII. KONSULTASYON
Hastanin hemodinamik olarak stabilizasyonu saglandiktan sonra ‘Kardiyoloji’ ve ‘Noroloji’ konsiiltasyonlari isteyiniz.
VII. BESLENME
Hasta 1sinmaya baglayana kadar kan sekeri takibi uygulayiniz.

Diyabetik hasta ise ve KS < 80 mg/dl ise %5 Dekstroz tamponize mayi iv olarak uygulayiniz.

Hasta normotermik oldugu zaman enteral beslenme icin GI tolerans bakiniz. Toleransi uygunsa protokole gore enteral nutrisyon
baslayiniz. Toleranst yoksa Metoklopramid 10 mg iv 3x1 ekleyiniz ve uygun TPN baglayiniz.
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JFK KOMA iYILESME SKALASI-GOZDEN GECIiRILMIi$
Bu form yalnizca skalanin standart uygulama talimatlarini veren “CRS-R UYGULAMA PUANLAMA KILAVUZLARI” ile birlikte
kullanilmalidur.

Hasta: Tani: Etiyoloji:

Baglangi¢ Tarihi: Yatig Tarihi:
Tarih
Hafta| ADM | 2 | 3 4 |5 6 | 78 ) 9 |10 1112|1314 | 15| 16

Isitsel Fonksiyon Skalasi

4-Komuta Uyumlu Hareket™®

3-Komuta Tekrarlanabilir Hareket*

2-Sese Lokalizasyon

1-Tsisel Irkilme
0-Higbiri
Gorsel Fonksiyon Skalasi

5-Nesne Tanima*

4-Nesne Lokalizasyonu: Ulagma*
3-Gorsel akip*
2-Fiksasyon*

1-Gérsel irkilme
0-Higbiri
Motor Fonksiyon Skalasi

6-Fonksiyonel Nesne Kullanimi *
5-Otomatik Motor Cevap*
4-Nesne Manipiilasyonu*

3-Zararh Uyariya Lokalizasyonu*

2-Fleksiyon Geri Cekilmesi

1-Anormal Durus
0-Higbiri/Gevsek
Oromotor/Sozel Fonksiyon Skalasi
3-Anlasilir Sekilde Ifade Etme*
2-Seslendirme/Ag1z Hareketi
1-Refleksi Agiz Hareketi
0-Higbiri

iletisim Skalas:

2-Fonksiyonel: Dogru *

1-Fonksiyonel Olmayan: istemli*
0-Higbiri

Uyarilma Skalasi

3-Dikkat

2-Uyar1 Olmadan G6z Agma

1-Uyartyla G6z Agma

0-Uyarilamayan

Toplam Puan

MBD ’den ¢ikist belirtir +
MBD yi belirtir *
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Hasta:

Tarih: ...... [ovoa. [ovevennnnn

Pupiller Isik

Tepkili

Esit
Konstriikte
Dilate
Pinpoint
Akomodasyon

Korneal Refleks

Yok
Unilateral
Bilatera

Spontan Goz Hareketleri

Yok

Egri deviasyon

Konjuge bakis deviasyonu
Diizensiz

Diskonjuge

Okiilosefalik Refleks

Yok
Anormal
Tam
Normal

Postiirel Cevaplar
(Eksteremiteye Isaret Eder)

Anormal Ekstansiyon
Anormal Fleksiyon

Notlar:
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IMPROVED OUTCOMES WITH TARGETED TEMPERATURE MANAGEMENT (TTM): CLINICAL SIGNIFICANCE

FOR POST-CARDIAC ARREST PATIENTS
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ABSTRACT

Objective

Despite advances in cardiopulmonary resuscitation (CPR) and
post-cardiac arrest care, the survival of patients with in-hospital
and out-of-hospital cardiac arrests are still low with the rates of
15% and 22%, respectively. Targeted temperature management
(TTM) has been shown to improve neurologic outcome of
patients who had either in or out-of-hospital cardiac arrests. In
this retrospective study we aimed to analyze the effectiveness of
our TTM protocol — chosen as the best TTM protocol by European
Society of Intensive Care Medicine (ESICM) in 2019 and to
compare conventional and mechanical TTM techniques.

Method

This retrospective study included adult post-CPR patients who
were admitted to the intensive care unit (ICU) in the first 6
hours after a successful resuscitation. Data from January 2013 to
December 2017 were collected from patients’ records. Patients
younger than 18 years old and who could not survive till the end
of hypothermia period were excluded. Conventional TTM group
and TMS machine group were compared for the effectivity of
temperature management.

Results

Over a 4-year period, 1343 post-CPR patients were followed up
in ICU. Among these 1343 patients 20.5% were applied TTM
treatment. While 62.04% (170) of TTM patients were discharged
and 37.9% (104) have died; only 27.44% (293) of the patients who
did not receive TTM treatment were discharged. Total survival
rates of TTM patients (CH and TMS machine groups) were higher
than the patients who were not applied TTM with the rate of
62.04% and 27.44% respectively (p<0.05). TMS machine group
had better survival rates than CH group (66.4%). Also fluctuations
of body temperature values were observed less in TMS group than
CH Group.

Conclusion
TTM with no importance about the method being used, has a
positive impact on outcome after a successful CPR. The important
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thing is maintaining the target temperature with minimal
fluctuations. Although there is not a standard protocol, a protocol
driven TTM may be useful for post cardiac arrest patients. Future
studies may help improving an optimal protocol for TTM.

Keywords: Cardiac Arrest, temperature, intensive care unit

INTRODUCTION

Cardiac arrest and sudden cardiac death is a worldwide epidemic
with the incidence of over 500.000 in US and Europe. Although
advances in cardiopulmonary resuscitation and post-cardiac
arrest care, the survival in patients with in-hospital and out-of-
hospital cardiac arrests are still low with the rate of 15-22%
respectively.!"¥ While most of deaths after successful return
of spontaneous circulation are due to neurological injury,
many of survived patients may also have a sort of neurologic
impairments.® Therefore, neuroprotection is very important and
may improve the outcomes.® Some interventions such as brain
resuscitation with thiopental, calcium entry blockers have been
attempted and failed to show neurologic improvement. Targeted
temperature management (TTM) — also known as therapeutic
hypothermia (TH) — has been shown to improve neurologic
survival both in in-hospital and out-of-hospital cardiac arrests.'
To reduce mortality and increase neurologic outcome, TTM has
also been recommended in guidelines for advanced life support in
2005, 2010, and 2015.%"19 The recommendation for TTM in 2021
guideline is to select and maintain a constant temperature between
32°C and 36°C and avoid fever (>37.7°C) for at least 72 hours
after the return of spontaneous circulation (ROSC) in patients who
remain in coma.!'® A variety of temperature targets are now being
usedinclinical practice. While there are some clinical trials using the
regimen of TTM with the goal of 32-34°C for 12 or 24 hours, there
are also some regimens targeting 36°C for 24 hours. Among these
regimens there is no evidence that any targeted temperature within
32-36°C is superior to another.>'® There are not only different
target temperatures in clinical practice, but also cooling methods
of TTM may differ from one institution to another; and most of the
institutions have their own formal protocols. In this retrospective
study we aimed to analyze the effectiveness of our TTM
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protocol -chosen the best TTM protocol by ESICM in 2019-
(https://www.esicm-old.org/ttm/public/uploads/documents/11/11-
Turkey-Medipol.pdf) and compare it with the patients in which
TTM was not used.

METHOD

Study Design and Population

Ethical approval for this study (ethical Committee No.
11.01.2019/45) was provided by the Clinical Research Ethical
Committee of Istanbul Medipol University, Istanbul, Turkey.
This retrospective study included adult post-CPR patients who
were admitted to our ICU in the first 6 hours after a successful
resuscitation. Data from January 2013 to December 2017 were
collected from patients’ record. Patients younger than 18 years old
and who could not survive till the end of hypothermia period were
excluded.

Hypothermia Protocol

We applied TTM with either conventional or Arctic Sun™
machine (TMS machine). TTM protocol was started in all patients
whose temperature were higher than 33°C. Our target temperature
was 33°C and it was aimed to reach in 6 hours. Firstly, TTM was
induced via the infusion of +4°C serum physiologic at a rate of
20-30 ml kg-1 intravenously in two hours. During this period
wet clothes covered by the ice cubes were laid over the body
of the patients in conventional hypothermia group (CH group).
In the second group while cooling with cooled saline infusion,
TTM with surface cooling method was also started by TMS
machine (TMS machine group). It was provided via three pads
covered over two legs and thorax. Target body temperature of
33°C was achieved in 6 hours with both techniques. All patients
were sedated with propofol (1 mg kg-1 bolus, 5-20 pg kg min-
1 infusion) and remifentanil (0.05 — 0.1 ug kg min-1 infusion)
with the target of to Richmond Sedation-Agitation Scale level
4-5. In the presence of tremor, pethidine (20-30 mg iv) was
applied. If there was no reply to pethidine, MgSO, infusion (target
level:2.4-4.8 mg dL-1) was started. The body temperature was
increased 0.5°C if bradycardia existed. TTM was applied for 24
hours in all patients. After 24 hours, patients were warmed 0.25°C
per hour. The target temperature for warming was 36.5°C. If the
patient was still unconscious in ICU, target body temperature was
kept for 72 hours. If the body temperature became higher than
37°C; Paracetamol was administered (1g iv/ every 4 hours, max
4 g/ 24 hours). In the presence of high liver enzymes, IV NSAID
was considered (Appendix 1).

Statistical Analysis

Statistical analyses were performed with SPSS 18.0 (IBM,
Armonk, New York, USA) for Windows. Data are presented as
the mean + standard deviation, median (minimum— maximum),
and frequency (%). To compare two independent groups, we
used independent t-test. The analysis of variance (ANOVA) was
used to determine whether there were any statistically significant
differences between the means of these two groups. The chi-square
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test and Fisher’s exact test were used to determine associations
between qualitative variables.

RESULTS

Over a 4-year period, 1343 post-CPR patients (39.4% [529]
female and 60.6% [814] male) were followed up in the intensive
care unit (ICU). Nine hundred twenty seven, 75.6% (927) of
these patients died, and 24.4% (416) were discharged. The
distribution of admitted patients to ICU is as seen in (Table 1).

Table 1. Distribution of the post-CPR patients depending on the
coming services

Service Frequency | Percent
| Reamimation i
Cardiology 178 13.3
Internal diseases 18 1.3
glirg(il:;ascular and thoracic 6 0.4
Chest diseases 5 0.4
General surgery 11 0.8
Oncology 61 4.6
ENT* diseases 13 1.0
Brain and nerve surgery 5 0.4
Gastroenterology 8 0.6
Hematology 14 1.0
Neurology 1&2 4 0.3
Infectious diseases 1 0.1
Orthopedics and
traumatology 2 0.1
Organ transplant 5 0.4
Other 23 1.7
Total 1343 100.0

Among these 1343 patients, 79.5% (1069) of them did not receive
TTM treatment, 20.5% (274) patients were applied TTM. While
62.04% (170) of TTM patients were discharged, 37.9% (104) of
them died; only 27.44% (293) of the patients not treated with
TTM were discharged and 72.56% (776) of them died (Table 2).
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Total Exitus Discharge ]Ei;;ﬁ:rég;)-
TH Applied | 274 (37'132%) (62.1(34? %)
Group TS | |, (3;66 v | Ay )| <00
Group CH | 102 | 47.‘(‘)85 %) (52; o | <0-001
No TH 1069 (72.75766 %) (27%3: %)
<0.001

TTM: Targeted Temperature Management

Total survival rates of TTM patients (CH and TMS machine
groups) were higher than the patients who were not applied TTM
with the rate of 62.04% and 27.44% respectively (p<0.05). TMS
machine group had better survival rates than CH group (66.4%).
Also fluctuations of body temperature values were observed less
in TMS group than CH Group.

The reaching time to target temperature in TMS machine group and
CH group was 4-6 hours and 4-8 hours respectively. Meanwhile
little fluctuations between 32-34 degrees were observed in TMS
machine group. The fluctuations in CH group were between
31-35 degrees. The temperature stayed constant for at least 24
hours in both TMS machine and CH groups. During rewarming
phase the patients’ temperature in each group reached to
36.5 degrees in about 12-16 hours.

DISCUSSION

The current retrospective study evaluated the effectiveness of
our TTM protocol on survival after a successful CPR. Results of
the present study demonstrate that our TTM application protocol
either with a conventional technique or TMS machine has a higher
survival rate compared with the non-TTM patients.

As TTM protocols can change from one center to another, the
cooling methods can also differ. While one may prefer to apply
TTM with ice packs, cooling helmet, cooled intravenous fluid
infusion or external cooling devices, the other may use the
combinations of these methods.""”?" However, infusion of cold
physiological saline is still one of the most cooling method
in prehospital setting.?® There are some studies reporting
the effectiveness of cold saline infusion on decreasing core
temperature of the post cardiac arrest patients. While Kim et al
reported the infusion of 4°C saline infusion safe and effective,
Bernard et al showed effective decrease in core temperature with
rapid infusion of ice-cold intravenous fluid.?>*» In our study TTM

Tiirk RESUSITASYON Dergisi

Turkish Journal of RESUSCITATION 131

was induced via cooled intravenous fluid infusion in both groups,
however TTM was continued in the TMS machine group with the
surface cooling device. We found lower mortality rates and little
temperature fluctuations in TMS machine group compared with
the CH group. The difference may be because we did not use an
intravascular cooling infusion device in the CH group. Because,
thermostatically controlled devices may provide better temperature
regulation with minimalizing temperature fluctuations which
may put the patients at risk of serious complications. However,
despite better induction and maintenance, Deye et al demonstrated
that endovascular cooling was not superior in terms of outcome
when compared with basic external cooling such as using fans, a
homemade tent, and ice packs.?>

In the literature there are also some other studies comparing surface
and endovascular devices. In a study comparing intravascular and
surface cooling, Tomte et al. showed that neither the time nor
the neurological results were different in terms of reaching the
targeted temperature in both groups.®® Jun et al. also compared
prognostic difference between intravascular cooling devices and
surface cooling devices in TTM, and concluded to no significant
differences in the survival to discharge and good neurological
outcomes between these groups.®”

The findings from our study are similar with the study of
Haugk et al. In their study they demonstrated that Artric Sun
was effective in reaching a target temperature of 33°C quickly,
maintaining the target temperature for 24 h, and rewarming the
patients.® As the evidence support to use TTM after cardiac
arrest to improve neurologic outcome, one may use different
methods for induction, maintenance, and rewarming temperature
with different technology, cost, and invasiveness. Because these
different methods did not show significant difference in terms of
neurological outcomes, TTM may not need high cost and invasive
technology instead of conventional cooling methods.®® Although
we found better mortality rates in TMS machine group when
compared with CH group, CH group also had better outcome when
compared with the patient who did not receive TTM management.
There are some limitations of this study. First of all, it is
a retrospective analysis in its nature, hence, we analyzed
pre-existing data so they are subject to numerous biases. Some
data may have been missed or not recorded. We cannot determine
causation but only association.

In summary, TTM with no importance about the method being
used, has a positive impact on outcome after a successful CPR.
The important thing is maintaining the target temperature with
minimal fluctuations. Although there is not a standard protocol, a
protocol driven TTM may be useful for post cardiac arrest patients.
Future studies may help improving an optimal protocol for TTM.

Corresponding Author
drpelinsesli@hotmail.com



Turkish
Journal of
RESUSCITATION

REFERENCES

1.

10.

11.

12.

13.

Writing Group Members, Mozaffarian D, Benjamin EJ,
et al. Heart Disease and Stroke Statistics-2016 Update: A
Report From the American Heart Association. Circulation
2016; 133:e38., Silverman MG, Scirica BM. Cardiac arrest
and therapeutic hypothermia. Trends Cardiovasc Med. 2016
May;26(4):337-44. doi:10.1016/j.tcm.2015.10.002.
Silverman MG, Scirica BM. Cardiac arrest and therapeutic
hypothermia. Trends Cardiovasc Med. 2016 May;26(4):337-
44. doi: 10.1016/j.tcm.2015.10.002

Chan PS, McNally B, Tang F, et al. Recent trends in survival
from out-of-hospital cardiac arrest in the United States.
Circulation. 2014; 130:1876-82,

Girotra S, Nallamothu BK, Spertus JA, et al. Trends in
survival after in-hospital cardiac arrest. N Engl J Med. 2012;
367:1912-20.

Booth CM, Boone RH, Tomlinson G, Detsky AS. Is
this patient dead, vegetative, or severely neurologically
impaired? Assessing outcome for comatose survivors of
cardiac arrest. ] Am Med Assoc 2004;291:870-9.

Mitrani RD, Myerburg RJ. Editorial Commentary: The cold
facts: Role of therapeutic hypothermia in cardiac arrest
survivors. Trends Cardiovasc Med. 2016 May;26(4):345-7.
Norman S. Abramson, M.D., Peter Safar, M.D., Katherine
M. Detre, M.D., Dr. P.H., Sheryl F. Kelsey, Ph.D., at all.
Randomized clinical study of thiopental loading in comatose
survivors of cardiac arrest. Brain resuscitation clinical trial I
study group. N Engl J Med 1986;314(7):397—403.

Norman S. Abramson, M.D., Kim Sutton Tyrrell, Dr.P.H.,
Peter Safar, M.D., Katherine M. Detre, M.D., Dr.P.H., Sheryl
F. Kelsey, at all. A randomized clinical study of a calcium-
entry blocker (lidoflazine) in the treatment of comatose
survivors of cardiac arrest. Brain resuscitation clinical trial
II study group. N Engl J Med 1991;324(18):1225-31.
Roine RO, Kaste M, Kinnunen A, Nikki P, Sarna S, Kajaste
S. Nimodipine after resuscitation from out-of-hospital
ventricular fibrillation A placebo-controlled, double-blind,
randomized trial. JAMA 1990;264(24):31717.

Chan PS, Berg RA, Tang Y, Curtis LH, Spertus JA; American
Heart Association’s Get With the Guidelines—Resuscitation
Investigators. Association Between Therapeutic
Hypothermia and Survival After In-Hospital Cardiac Arrest.
JAMA. 2016 Oct 4;316(13):1375-1382.

2005 American Heart Association Guidelines for
Cardiopulmonary Resuscitation and Emergency Medicine
Part, 7.5: Postresuscitation Support. Circulation 2005; 112:
IV-84-1V-88.

Peberdy MA, Callaway CW, Neumar RW, et al. Part 9:
postcardiac arrest care: 2010 American Heart Association
Guidelines for Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care. Circulation 2010; 122:
S768-786.

Nolan JP, Soar J, Cariou A, et al. European Resuscitation
Council and European Society of Intensive Care Medicine

Tiirk RESUSITASYON Dergisi

Turkish Journal of RESUSCITATION

ORIGINAL ARTICLE
TJR 2022;1(3):119-138

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Guidelines for Post-resuscitation Care 2015: Section 5
of the European Resuscitation Council Guidelines for
Resuscitation 2015. Resuscitation 2015 Oct;95:202-22. doi:
10.1016/j.resuscitation.2015.07.018.

Nolan JP, Sandrio C, Béttiger B,et al. European Resuscitation
Council and European Society of Intensive Care Medicine
Guidelines 2021: Post-resuscitation care, Resuscitation
2021, https://doi.org/10.1016/j.resuscitation.2021.02.012
Post-resuscitation care Part 8: Post-Cardiac Arrest Care:
2015 American Heart Association Guidelines Update
for Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care. Circulation. 2015 Nov 3;132(18 Suppl
2): S465-82. doi: 10.1161/CIR.0000000000000262.

Arrich J, Holzer M, Havel C, et al. Hypothermia for
neuroprotectioninadultsafter cardiopulmonary resuscitation.
Cochrane Database Syst Rev 2016; 2:CD004128.

Nielsen N, Wetterslev J, Cronberg T, et al. Targeted
temperature management at 33°C versus 36°C after cardiac
arrest. N Engl J Med 2013; 369:2197-2206.

Bernard SA, Gray TW, Buist MD, et al. Treatment of
comatose survivors of out-of-hospital cardiac arrest with
induced hypothermia. N Engl J Med. 2002; 346(8):557-563.
[PubMed: 11856794].

Hachimi-Idrissi S, Zizi M, Nguyen DN, et al. The evolution
of serum astroglial S-100 beta protein in patients with
cardiac arrest treated with mild hypothermia. Resuscitation.
2005; 64(2):187-192. [PubMed: 15680528].

Kamarainen A, Virkkunen I, Tenhunen J, Yli-Hankala A,
Silfvast T. Prehospital therapeutic hypothermia for comatose
survivors of cardiac arrest: a randomized controlled trial.
Acta Anaesthesiol Scand. 2009; 53(7):900-907. [PubMed:
19496762]

The Hypothermia After Cardiac Arrest Study Group. Mild
Therapeutic Hypothermia to Improve the Neurologic
Outcome after Cardiac Arrest. N Engl J Med. 2002;
346(8):549-556. [PubMed: 11856793]

Bernard SA, Smith K, Cameron P, et al. Induction of
prehospital therapeutic hypothermia after resuscitation from
nonventricular fibrillation cardiac arrest. Crit Care Med.
2012; 40(3):747-753. [PubMed: 22020244]

Eleonora Tommasi, Chiara Lazzeri, Pasquale Bernardo,
Andrea Sori, Marco Chiostri, Gian F. Gensini and Serafina
Valente. Cooling techniques in mild hypothermia after
cardiac arrest. J Cardiovasc Med 2017, 18:459-466.

Kim F, Olsufka M, Longstreth WT, et al. Pilot randomized
clinical trial of prehospital induction of mild hypothermia in
out-of-hospital cardiac arrest patients with a rapid infusion
of 4 degrees C normal saline. Circulation 2007; 115:3064—
3070.

Bernard SA, Smith K, Cameron P, et al. Induction of
prehospital therapeutic hypothermia after resuscitation from
nonventricular fibrillation cardiac arrest. Crit Care Med
2012; 40:747-753.

N Deye, A Cariou, P Girardie, N Pichon, B Megarbane,

Corresponding Author
drpelinsesli@hotmail.com



Turkish
Journal of ORIGINAL ARTICLE

RESUSCITATION TJR 2022;1(3):119-138

P Midez et al. Endovascular Versus External Targeted
Temperature Management for Patients With Out-of-
Hospital Cardiac Arrest A Randomized, Controlled
Study. Circulation. 2015;132:182-193. DOI: 10.1161/
CIRCULATIONAHA.114.012805

27. Temte @, Draegni T, Mangschau A, Jacobsen D, Auestad B,
Sunde K. A comparison of intravascular and surface cooling
techniques in comatose cardiac arrest survivors. Crit Care
Med 2011; 39: 443-449.

28. Jun GS, Kim JG, Choi HY, et al. A comparison of
intravascular and surface cooling devices for targeted
temperature management after out-of-hospital cardiac arrest:
A nationwide observational study. Medicine (Baltimore).
2019;98(30): €16549. doi:10.1097/MD.0000000000016549.

29. Ki Hong Kim, Sang Do Shin, Kyoung Jun Song, Young Sun
Ro, Yu Jin Kim, Ki Jeong Hong, Joo Jeong, Jeong Ho Park,
Tae Han Kima, So Yeon Kong. Cooling methods of targeted
temperature management and neurological recovery after
out-of-hospital cardiac arrest: A nationwide multicenter
multi-level analysis. Resuscitation 125 (2018) 56—65.

30. Haugk M, Sterz F, Grassberger M, et al. Feasibility and
efficacy of a new noninvasive surface cooling device in
postresuscitation intensive care medicine. Resuscitation
2007; 75:76-81.

Tiirk RESUSITASYON Dergisi Corresponding Author
Turkish Journal of RESUSCITATION 133 drpelinsesli@hotmail.com



Turkish
Journal of

RESUSCITATION

APPENDIX 1

ORIGINAL ARTICLE
TJR 2022;1(3):119-138

MEDIPOL MEGA HOSPITALS COMPLEX ICU- TTM PROTOCOL

Inclusion Criteria

Arrest Rhythm:
o VF
oVT
o NEA
O Asystole
o CPR time < 6 hours
o Age> 18
o SBP > 80 mmHg (with cardiac support)
oGCS <8

Neurological Assessment

O Pupil Reflex

o Cornea Reflex

O Spontaneous respiration effort
GCSE: M: V:

Cardiac Arrest Treatment
o PCA
o Gpllb/Illa
o ASA
o TABP

HYPOTHERMIA DURATION

First measured body temperature of the patient *:

Hypothermia onset time:
Hypothermia duration:
Normothermia onset time:
Access time to normothernia:
Normothermia duration:

Tiirk RESUSITASYON Dergisi
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Exclusion Criteria

o Body temperature < 30 °C
0 Active hemorrhage

o Congenital coagulopathy
o Hypoglycemia

o Pregnancy

o Dementia

o Stroke

Information on Cardiac Arrest

CPR onset time:

ROSC (return of spontaneous circulation) time:
o CPR except medical personnel
o Unapplied CPR

First Diagnosis

o STEMI
o NSTEMI

* If measured body temperature of the patient > 33°C,
infuse +4°C NaCl:

<50Kgiciennnn. 1000 ml
51-80 kg........... 1500 ml
>80 Kgveneninnen. 2000 ml
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L. PREPARATION BEFORE HYPOTHERMIA

i) Make adjustments for mechanical ventilation.............cccccceeenene
(So as target PCO, range to be 34 - 38 mmHg)
i1) Insert urinary catheter..........coocveverieniiieiecieece e

(every 6 hours make a CVP monitoring)
vi) Place cooling pads .......cccoeeeiiiiiniiinieeeeee e

I1. SEDATION and MUSCLE RELAXATION

- Following Propofol 1 mg/kg bolus, start 5 - 20 pg/kg/min infusion
- Start Remifentanil 0,05 - 0,1 pg/kg/min infusion.
(Keep the target at 4-5 level according to Richmond Sedation-Agitation Scale)

- If tremor develops:
* Administer Petidin 20 - 30 mg iv
* Apply MgS0, infusion (Target:2,4 -4,8 mg/dl)
(Prepare 16 g MgSO, in 250 ml isotonic NaCl and run infusion at 10 ml/hour. 2 hours after the infusion start, check Mg and Ca
levels. Check the levels every 12 hours for patient with sufficient diuresis. If patient is oliguric, check the levels every 4 hours. If
patient is anuric, don't start MgSO , infusion.)

II1. STARTING HYPOTHERMIA

Note starting body temperature and time............cceeverieienieieneeeseee e
» Targeted body temperature will be 33°C.
» Targeted body temperature should be reached in 4 hours. If the targeted body temperature cannot be reached, apply superficial
cooling (with ice pallets)
* If patient’s body temperature is < 33°C, apply passive heating reaching up to 33 °C.

Note the time of reaching the targeted body temperature ............coccoeeeeverieiennnne.
» If serious bradyarrhythmia develops (PHR< 45/min) after reaching targeted body temperature, elevate body temperature 0,5 °C.

Keep patient at targeted body temperature for 24 hours...........cccceveveviiieniieneenens

IV. MONITORING

Check if patient has targeted body temperature............ccceveerereenienienieieneeeeeene
Sent 1abOratory tESES. ... ccueiuieriieieiiee e
Monitor PHR, ECG, SPO,, body temperature.............ccccovvivririiiininininiiinieieiinns

Monitor intra-arterial blood PreSSUIE.........ccueruiriieriiriieiieiere e
Provide EEG monitoring on the 15! and 3™ days........ccccoevvvevirieinenieiieceeeene
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V. PHARMACOTHERAPY

- To obtain target SBP > 100 mmHg:

* Dopamine 5 - 20 pg/kg/min
* Noradrenalin 0,05 - 0,3 pg/kg/min
* Dobutamine 5 - 20 pg/kg/min

- Set target CVP 8 - 12 mmHg and SCVO, > %70. In order to reach this value, provide fluid resuscitation.
If aspiration suspicion is present:
i) If no history of hospitalization............ Ampicid4x2 giv
ii) If history of hospitalization is present........... Tazocin3x 4,5 giv
(If GFR < 50: Tazocin 4 x 2,25 g iv)
VI. STARTING NORMOTHERMIA:
» Target body temperature will be 36,5°C.
Note time of heating onset and body temperature ...........cccoeeeveeeeneeseneereneenne.
Adjust maximum heating rate as 0,25°C/hour ..........ccoccveverieneneeneneenne.
* If patient is in Intensive Care Unit and still unconscious, he/she will be kept at target body temperature for 72 hours.
* If patient’s body temperature becomes > 37°C; administer Parasetamol 1 g iv/ every 4 hours, so as to be maximum 4 g/ 24 hours.
Consider NSAID iv for patients with LFT (Liver Function Tests).
VII. CONSULTATION
After achieving stabilization of patient hemodynamically, request ‘Cardiology’ and ‘Neurology’ consultations.
VIIL. NUTRITION
Until starting patient’s heating, follow up blood glucose level.

If patient is diabetic and blood glucose is < 80 mg/dl, apply %5 Dextrose tamponized fluid intravenously.

For enteral nutrition, when patient is normothermic, examine gastrointestinal tolerance. If the tolerance is appropriate, start enteral
nutrition in accordance with the protocol. If no tolerance is present, add Metoklopramid 10 mg iv 3x1 and start appropriate TPN.
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JFK COMA RECOVERY SCALE - REVISED
This form should only be used in association with the “CRS-R ADMINISTRATION AND SCORING GUIDELINES” which provide
instructions for standardized administration of the scale.

Patient: Diagnosis: Etiology:
Date of Onset: Date of Admission:
Date
Week | ADM | 2 3 4 5 6 7 8 9 |10 | 11 |12 | 13 | 14 | 15 | 16

Auditory Function Scale

4-Consistent Movement to Command*

3-Reproducible Movement to Command*

2-Localization to Sound
1-Auditory Startle
0-None

Visual Function Scale

5-Object Recognition*

4-Object Localization: Reaching*

3-Visual Pursuit*

2-Fixation*

1-Visual Startle

0-None

Motor Function Scale
6-Functional Object Use *
5-Automatic Motor Response*

4-Object Manipulation*

3-Localization to Noxious Stimulation*
2-Flexion Withdrawal

1-Abnormal Posturing
0-None/Flaccid

Oromotor/Verbal Function Scale
3-Intelligible Verbalization*
2-Vocalization/Oral Movement

1-Oral Reflexive Movement
0-None
Communication Scale

2-Functional: Accurate *

1-Non-Functional: Intentional*
0-None

Arousal Scale

3-Attention

2-Eye Opening w/o Stimulation

1-Eye Opening with Stimulation

0-Unarousable

Total Score

Denotes emergence from MCS +
Denotes MCS *
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Patient:

Date: ...... [oveans [ovoeniinn

Pupillary Light

Reactive

Equal
Constricted
Dilated

Pinpoint
Accommodation

Corneal Reflex

Absent
Present Unilateral
Present Bilateral

Spontaneous Eye
Movements

None

Skew Deviation
Conjugate Gaze Deviation
Roving

Dysconjugate

Oculocephalic Reflex

None
Abnormal
Full
Normal

Postural Responses
(Indicate Limb)

Abnormal Extension
Abnormal Flexion

Notes:
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OZET

Amag

Covid-19 aeresol yoluyla bulasan ve siklikla mortal seyreden
bir hastaliktir. Hastalifin seyri esnasinda siklikla hipoksi
veya tromboembolik olaylara bagli olarak ani kardiyak arrest
(KA) gelisebilmekte ve kardiyopulmoner resiisitasyon (KPR)
uygulanmast gerekmektedir. Cagirilan mavi kod ekiplerinin
hastaya yaklagimlari sirasinda kendi giivenliklerini saglamalar1
onemlidir. Bu durum hastaya miidahaleyi geciktirmekte ve
restisitasyonun etkinligini simirlayabilmektedir. Bu calisma
ile Covid-19 tanili KA olgularinda mavi kod deneyimlerimizi
sunmay1 amagcladik.

Yontem

Etik Kurul Onay1 alindiktan sonra pandemi oncesi 1 Mart 2019
- 29 Subat 2020 tarihleri arasinda servislerden ve pandeminin
baslamasiyla 1 Mart 2020 - 1 Mart 2021 tarihleri arasinda Covid-19
servislerinden gelen mavi kod cagrilart retrospektif olarak
incelendi. Hastalarin demografik verileri, mavi kod ekibinin olay
yerine ulagma siiresi, arrestin tipi, yapilan miidahaleler, arrest
ritmi, resiisitasyon siiresi ve resiisitasyon sonucu kaydedildi.

Bulgular

Pandemi Oncesi 12 mavi kod c¢agrisi yapilirken, pandemi
esnasinda toplam 25 hasta i¢in mavi kod c¢agrisi yapildigi
saptandi. Demografik veriler incelendiginde pandemi Oncesi
hastalarmn biiyiik ¢cogunlugu erkek iken, pandemi sonrasi kadin
erkek orani benzerdi. Yas ortalamalarina bakildiginda ise pandemi
oncesi 61.58 + 8.6 iken pandemi doneminde 72.25 + 10.7 idi
(p<0.01). Pandemi &ncesi mavi kod ekibinin olay yerine ulagsma
siiresi ortalama 2.5 + 1.3 iken pandemi esnasinda 3.44 + 1.7
dakika idi (p<0.007). Hastalarin hepsinde kanser, serebrovaskiiler
hastalik daha sik olmak iizere yandas hastaliklar mevcuttu.
Pandemi 6ncesi KA kardiyak nedenlere bagl gelisirken, pandemi
esnasinda siklikla solunumsal nedenlere bagli olarak gelistigi
izlendi. Baslangi¢ arrest ritimleri ise pandemi Oncesi %60
pandemi doneminde ise %72,7 oraninda asistoli olarak izlendi.
Kardiyopulmoner resiisitasyon (KPR) siiresi her iki donemde
benzer olarak saptandi. KPR’ye yanit pandemi ddneminde
oncesine gore daha diisiik saptandi.
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Sonug¢

Mavi kod ekibimiz c¢agriya kisisel koruyucu ekipmanlarim
(KKE) giyerek gitmektedirler. Hem ekipmanlari giymek hem
de bu kiyafetlerle hareket etmek zor olmasina ragmen olmasi
gerekenden ¢ok az bir gecikmeyle olay yerine ulagmislar ve gerekli
miidahaleleri yapmislardir. Pandemi doneminde giivenlikle ilgili
olabilecek gecikmeleri dnlemek i¢in KA riski olan hastanin erken
taninmas1 ve hastaya primer bakan ekibin giivenli temel yasam
destegi uygulamalari ile ilgili olarak egitilmesinin uygun olacagi
kanaatindeyiz. Ancak Covid 19’un 6nlenmesi ve tedavi edilmesi
gii¢ olan hipoksi ve tromboembolik olaylara neden olmasinin da
KPR basarisini etkileyecegini unutmamaliyiz.

Anahtar Kelimeler: Pandemi, Kardiyak Arrest, Mavi Kod,
Kardiyopulmoner Resiisitasyon

ABSTRACT

Objective

The coronavirus disease-2019 (COVID-19) is transmitted by
aerosol and often mortal. During the course of the disease,
sudden cardiac arrest (CA) may develop, often due to hypoxia
or thromboembolic events, and cardiopulmonary resuscitation
(CPR) is required. It is important that the code blue teams that
are called to ensure their own safety during their approach to the
patient. This situation delays the intervention to the patient and
may limit the effectiveness of resuscitation. With this study, we
aimed to present our code blue experiences in CA cases diagnosed
with Covid-19.

Methods

After the Ethics Committee Approval was obtained, the code blue
calls from the wards between March 1, 2019 and February 29,
2020 before the pandemic and from the Covid-19 wards between
March 1, 2020 and March 1, 2021, with the onset of the pandemic,
were retrospectively analysed. Demographic data of the patients,
time of arrival of the code blue team to the scene, type of arrest,
interventions, arrest rhythm, resuscitation period and resuscitation
results were recorded.
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Results

While 12 code blue calls were made before the pandemic, it was
determined that code blue calls were made for a total of 25 patients
during the pandemic. When the demographic data were examined,
the majority of the patients were male before the pandemic, while
the female-to-male ratio was similar after the pandemic. When the
mean age was 61.58 + 8.6 before the pandemic, it was 72.25+ 10.7
during the pandemic period (p<0.01). While the mean time for the
code blue team to reach the scene was 2.5 + 1.3 minutes before
the pandemic, it was 3.44 £ 1.7 minutes during the pandemic
(p<0.007). All of the patients had concomitant diseases, including
cancer and cerebrovascular disease more frequently. While CA
developed due to cardiac causes before the pandemic, it was
observed that it often developed due to respiratory causes during
the pandemic. Initial arrest rhythms were observed as asystole at a
rate of 60% before the pandemic and 72.7% during the pandemic
period. Cardiopulmonary resuscitation (CPR) duration was found
to be similar in both periods. The response to CPR was found to
be lower during the pandemic period than before.

Conclusion

Our code blue team goes to the call wearing their personal
protective equipment (PPE). Although it was difficult both to
wear the equipment and to act with these clothes, they reached the
scene with minimum delay and made the necessary interventions.
Our opinion is that early identification of the patient with CA risk
and training of the primary care team about safe basic life support
practices would be appropriate in order to prevent delays that
may be related to safety during the pandemic period. However,
we should not forget the fact that Covid 19 causes hypoxia and
thromboembolic events, which are difficult to prevent and treat,
will also affect the success of CPR.

Keywords: Pandemic, Cardiac Arrest, Code blue,
Cardiopulmonary resuscitation

GIRIiS

2019 yilmin Aralik ayindan bu yana diinyada yeni tip coronaviriis
19 tiiri ortaya ¢iktt ve bu tiir siddetli bir salgina neden oldu.!V
Ulkemizde de ilk vaka Mart 2020 de bildirilmistir. Semptomlari
hafif st solunum yolu belirtilerinden siddetli pnémoni ve akut
solunum yetmezligine kadar gidebilen genis bir yelpazeyi
kapsar ve siklikla 6liimciil seyreder.? Covid-19 aeresol yoluyla
bulagan bir hastaliktir. Hastaligin seyri esnasinda siklikla
hipoksi, tromboembolik olaylar veya Covid 19 tedavisinde
(hidroksiklorokin vb) kullanilan ilaglara bagli olarak ani KA
gelisebilmekte ve KPR uygulanmasi gerekmektedir.® Hastane ici
kardiyak arrest (HIKA) olgularina cagirilan mavi kod ekiplerinin
hastaya yaklagimlar1 sirasinda kendi giivenliklerini saglamalar1
6nemlidir.®’ Bu durum hastaya miidahaleyi geciktirmekte ve
restisitasyonun etkinligini sinirlayabilmektedir.

Aragtirmanmizda, Covid-19 servisinde yatan ve HIKA nedeniyle
mavi kod cagrisi yapilan hastalardaki deneyimlerimizi sunmay1
amagcladik.
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GEREC VE YONTEM

Mersin Universitesi Klinik Arastirmalar Etik Kurul Onami
(18.05.2021-369) alindiktan sonra 1 Mart 2020 —1 Mart 2021
tarihleri arasinda (pandemi esnasinda) Covid-19 servislerinden
gelen mavi kod cagrilart retrospektif olarak incelendi. Ayni
zamanda karsilagtirma yapabilmek amactyla 1 Mart 2019 — 29
Subat 2020 tarihleri arasinda (pandemi Oncesi) hastane i¢i mavi
kod ¢agrilar1 da retrospektif olarak tarandi.

Hastanemizde KA durumlarinda Avrupa Resiisitasyon Dernegi’nin
(ERC) olusturdugu algoritmalar kullanilmaktadir.® Pandemi
stirecinde de Covid 19 tanili hastaya KPR uygulamalar1 ve KKE
kullanimt ile ilgili olarak ERC’nin kilavuzlari temel alinarak
saglik calisanlarina egitimler verilmistir. Arrest varliginda
miidahale i¢in cagrilan Mavi Kod ekibi yaklasik 3 dakika
icerisinde olay yerine ulagmakta ve algoritma dogrultusunda
hastaya miidahale etmektedir. Mavi kod ekip tiyeleri i¢in KKE’ler
acil cantasinin yaninda hazir bulundurulmakta ve cagri geldiginde
mavi kod ekibi disindakiler tarafindan KKE’leri giyinmelerine
yardimcr olunmaktadir. Boylece giyinme i¢in harcanan zaman
kisaltilmaktadir. Her miidahale sonunda ekip mavi kod c¢agri
formu doldurmaktadir. Bu forma olay yerine ulagma siiresi,
arrestin  tipi  (kardiyak, solunumsal), yapilan midahaleler
(entiibasyon, kompresyon, defibrilasyon, ilag uygulamalar1) arrest
ritmi, restiisitasyon siiresi ve sonucu kaydedilmektedir.

Arastirmamizda hastalarin demografik verileri ve KPR ile ilgili
veriler hasta dosyalart ve mavi kod ¢agri formlarindan elde
edilmistir. Ayrica spontan dolasimi geri dénen (SDGD) ve Covid
Yogun Bakim Unitesine (C-YBU) alinan olgular da arastirilarak
prognozlar1 C-YBU kayit formlari incelenerek tespit edilmistir.
Toplanan veriler dijital ortama aktarilarak istatistiksel analiz
yapildi. Anlamlilik diizeyi i¢in p<0.05 kabul edildi.

BULGULAR

Inceleme sonucunda pandemi oncesi (1 Mart 2019 ve 29 Subat
2020) hastanemiz servislerinde yatan hasta sayist 39710 idi.
Bu donemde servislerden sadece 12 Mavi Kod cagrisi alindi ve
bu olgulardan 10’unda KA tespit edildi (HIKA oran1 % 0.025).
Pandemi esnasinda (1 Mart 2020 — 1 Mart 2021) Covid-19
servisinde yatan hasta sayis1 toplam 2414 idi. Mavi kod c¢agrisinin
25 hasta icin yapildig1 saptandi. Bu hastalarin 22’sinde KA (HIKA
orant % 0.9) saptanirken, diger 3’linde ise arrest gelismedigi
yanlis ¢cagri oldugu izlendi. Pandemi dncesi ve pandemi esnasinda
KA gelisen olgu sayilaria bakildiginda pandemi siirecinde arrest
gelisme orani istatistiksel olarak anlamli derecede daha yiiksek idi
(p<0.05).

Demografik veriler incelendiginde pandemi 6ncesi KA gelisen
hastalarin biiyiik cogunlugu erkek iken, pandemi esnasinda kadin
erkek oraninin birbirine yakin oldugu izlendi (Tablo 1). Yas
ortalamalarina bakildiginda ise pandemi doneminde KA gelisen
hastalarin pandemi 6ncesine gore daha ileri yas grubunda oldugu
tespit edildi (p<0.01) (Tablo 1).
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Tablo 1: Hastalarin demografik verileri

medelfn Pandemi
Oncesi
Yatan Hasta Sayis1 39710 2414
Mavi Kod Cagris1 12 25
KA olan vaka sayis1 (%) 10 (0,025) 22 (0,9)*
Yas Ortalamasi (£ Ss) (yil) 61.58 £8.6 72.25+10.7*
Cinsiyet Kadin 3 (% 25) 12 (% 54,6)
Erkek 9 (% 75) 10 (% 45.,4)
*<0.01

Yandas hastalik varligi incelendiginde pandemi oncesi donemde
siklikla  serebrovaskiiler hastalik, diyabet, hipertansiyon
izlenirken, pandemi esnasinda malinite, hipertansiyon, koroner
arter hastaliginin 6n planda oldugu saptanmistir (Tablo 2).

Tablo 2: KA gelisen hastalarin yandag hastaliklart

ORIJINAL MAKALE
TJR 2022;1(3):139-147

Mavi kod ekibinin olay yerine ulagsma siireleri incelendiginde
pandemi 6ncesi donemde 2.5+ 1.3 dakika iken pandemi doneminde
siirenin 3.44 £ 1.7 dakika oldugu tespit edildi. Istatistiksel olarak
anlamli idi (p<0.007) (Tablo 3).

Pandemi oncesi donemde hastalarin % 80’1 kardiyak, pandemi
esnasinda ise hastalarin % 72,7’si solunumsal ve % 27,3’0 ise
kardiyak nedenlere bagli olarak KA gelistigi tespit edildi (p<0.05)
(Tablo 3).

Baslangig arrest ritimleri pandemi 6ncesinde tiim olgularin sok
uygulanmayan ritimler oldugu izlenirken, pandemide hastalarin
% 72,7’sinde asistoli, % 18,2’inde ise nabizsiz elektriksel aktivite
(NEA) ve % 9,1’inde ise nabizsiz ventrikiiler tasikardi (nabizsiz
VT) oldugu izlendi. Yine pandemi esnasinda asistoli goriilme
siklig1 pandemi Oncesine gore istatistiksel olarak anlami derecede
yiiksek idi (p<0.05) (Tablo 3).

Pandemi o6ncesi ve pandemi doneminde KPR siireleri arasinda
anlamli bir fark saptanmadi (p>0.5) (Tablo 3).

Pandemi 6ncesinde 4 hasta olay yerinde eksitus olurken 6 hastanin
SDGD ve YBU’e alindiklar tespit edilmistir. Pandemi doneminde

Pandemi ise 12 hasta olay yerinde eksitus kabul edilirken 10 hastada
Yandas Hastaliklar Oncesi Pandemi SDGD ve C-YBU’e alinmislardir. C-YBU alman bu hastalardan
sadece 2’sinin hayatta kaldig1 saptanmistir (p<0.05) (Tablo 3).
n (%) n (%)
Diyabet 5 (41,6) 3 (12) Tablo 3: Mavi Kod Ekibinin Vaka Verileri
Hipertansiyon 4 [@333)| 5 (20) Pandemi .
Oncesi Pandemi
Koroner Arter Hastalig1 1 (8,3) 5 (20)
Kronik Bobrek Yetmezligi 2 |ase| 4 | qe 1};‘;;1 Kod
inin
- 25+1.3 344 +£1.7*%
Kalp Yetmezligi 2 (16,6) 1 4) Ulasma Siiresi
(£Ss) (dk)
Serebrovaskiiler Hastalik 0 (0) 4 (16)
Enilensi 0 83) 5 ®) Arrest Tipi Solunumsal |2 (% 20) 16 (% 72,7)°
prieps ’ Kardiyak 8(%80) |6(%27,3)-
KOAH @31 ) Arrestin Ritmi | Asistoli 6(%60) | 16(%72,7)+
. . NEA 4 (% 40) 4 (% 18,2)
Beyin Absesi 0 0) 1 4) Nabizsiz VT 2 (%9.1)
Serebral Palsi ! (8.3) 0 0 Ortalama Resiisitasyon Siiresi
- + Ss) (dK) 243+£154 [258+16.6
Siroz 2 lase)| o | (0 (

. M 0 0, °
Anaflaksi 1 (8,3) 0 (0) Resiisitasyon Eksitus 4 (% 40) 12 (% 54,6)
Aspirasyon Pnémonisi 3 (25) 1 4) Sonucu SDGD 6 (% 60) 10 (% 45.,4) «
Mukormikoz 0 0) 1 @) * p<0.007
Malinite 6 | co| 9 | @6 | P00
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TARTISMA

Arastirmamizda pandemi esnasinda KA sayisi, cinsiyet, yas, arrest
nedenleri, mavi kod ekibinin olay yerine varis siiresi ve KPR’ye
yanitlari agisindan pandemi oncesine gore farkliliklar oldugunu
saptadik.

HIKA goriilme sikhigt % 0,1 - 10 arasinda de@ismektedir. ¥
Pandemide ¢ok merkezli olarak yapilan bir arastirmada HIKA
goriilme sikhigimin % 14 oldugu tespit edilmistir.® Bizim
calismamizda da HIKA oranlarimiza bakildiginda pandemi
esnasinda KA sayisinin belirgin arttigini tespit ettik. Ancak her
iki dénemde de HIKA oranlari literatiire gore daha diisiiktii.
Hastanemizde hemsgire takip formlarinda bulunan “erken uyari
skoru (EUS)” durumu kotiilesen hastalarin arrest olmadan
taninmas1 ve gerekli diizeltici miidahalelerin yapilarak erken
yogun bakim iinitesine alinmis olmalar1 HIKA oranimizin diisiik
olmasin1 saglamis olabilir.

Covid 19’un 65 yas istii, erkek ve diyabet, hipertansiyon gibi
immiin direnci diisiik hastalarda daha sik izlendigi pek ¢ok
calismada bildirilmistir.> > " ® Pandemi esnasinda Covid 19
nedeniyle hastaneye yatan hastalardan KA gelisenler arasinda
kadin erkek orani benzer olmakla birlikte, yas ortalamast 72,25
idi. Arastirmamizda KA goriilen her hastada mutlaka bir yandas
hastalitk mevcuttu, ancak malinite ve serebrovaskiiler hastalig
olanlar ¢ogunlukta idi. Hipertansiyon ve diyabet gibi yandas
hastaliklara daha az rastlamis olmamizin nedeni hasta sayimizin
az olmasi olabilir.

Covid 19’un siklikla ARDS benzeri akciger hasari olusturdugu ve
buna bagli hastalarda hipoksiye neden oldugu bilinmektedir. Yam
sira Covid 19 koagiilasyon sistemini etkileyerek tromboembolik
hadiselere de neden olmaktadir. Yapilan pek ¢ok arastirmada da
bizim sonuglarimiza benzer sekilde olgularin siklikla solunumsal
nedenlere bagli arrest oldugu bildirilmektedir.?-?

HiKA durumlarinda siklikla asistolive NEA gibi sok uygulanmayan
ritimler oldugu bilinmektedir.® Arrest ritimleri incelendiginde
literatiirle uyumlu olarak pandemi 6ncesinde NEA % 60, Nabizsiz
VT % 40 oraninda izlenirken, pandemi esnasinda % 72 oraninda
asistoli, % 18 oraninda NEA ve % 9.1 oraninda Nabizsiz VT
izlenmistir. Pandemi esnasinda hastaliga bagli gelisen hipoksi
sonucu goriilen KA siklikla asistoli ve NEA’dir. Bu ritimler KPR
sirasinda sok uygulanmasi gerekmeyen ritimlerdir ve bu olgularin
KPR’ye yanit olasiligmin sok uygulanan ritimlerden daha diisiik
oldugu bilinmektedir.®-?

KPR basarisini etkileyen en &nemli durumlardan birisi de
hastaya erken miidahale yapilmasidir. Bu nedenle mavi kod
ekibinin olay yerine ulasma zamani &nemlidir. Ulkemizde
Mavi Kod ekibinin 3 dakika igerisinde olay yerine ulagmasi
gerektigi yonergelerle belirtilmistir. Ancak pandemi doneminde
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KKE giyilme zorunlulugu mavi kod ekibinin olay yerine
ulasmasinda ve KPR’ye basglanmasinda gecikmelere neden
olabilmektedir.®: ' Hastanemizde bu donemde, tim saglik
calisanlar1 KKE ile oncelikle kendilerini korurken; bulasin
azaltilmasi iginde gerekli 6zeni gostermektedirler. Aragtirmamizda
da mavi kod ekibimiz ¢agrilara KKE’larimi giyerek gitmektedirler.
Hem ekipmanlari giymek hem de bu kiyafetlerle hareket etmek zor
olmasinaragmenolmasi gerekenden cok azbir gecikmeyle ortalama
3.44 dakika icerisinde olay yerine ulagmis ve gerekli miidahaleleri
yapmislardir. Olay yerine ulasma siiremizin kisa olmasinin nedeni,
KKE’nin mavi kod cantasi ile ayni yerde bulunmasi ve mavi kod
ekibi disindakilerin mavi kod ekibinin giyinmesine yardimci
olmalari olabilir.

Kardiyopulmoner resiisitasyonu etkileyen onemli faktorlerden
birisi de ekibi olusturan saglik ¢alisanlarinin gérev paylagimlarinin
onceden planlanmasi ve kilavuzlara hakim olunmasidir.'V
Pandemi de KPR uygulamalart ile ilgili olarak hem uygulayicilarin
korunmasini hem de etkin resiisitasyonun yapilmasini saglayan
kilavuzlar olusturulmustur.® Calismamizda pandemi Oncesi ve
pandemi esnasinda KPR siireleri agisindan bir fark saptamadik.
Hastanemizde hem mavi kod ekibinin hem de diger saglik
calisanlarinin diizenli araliklarla teorik ve pratik KPR egitimi
almalarmin Covid 19 tanili hastada KPR ile ilgili farkliliklara
kolay adapte olmalarini sagladigi kanaatindeyiz. Ancak Covid
19°’un solunum ve koagiilasyon sisteminde olusturdugu hasar
onlenemedigi icin hastalara etkin KPR uygulamarina ragmen
mortalite oranlar1 tiim diinyada yiiksek idi.* © Kardiyopulmoner
resiisitasyon sonucu SDGD ve YBU’e alman hastalarin
bliyiik ¢ogunlugunun sonradan eksitus olduklar1 saptanmistir.
Calismamizda KPR sonuglarimiza baktigimizda Covid 19 tanili
hastalarmn % 45.4’tinde SDGD, ancak C-YBU’ne alinan bu
hastalarin hayatta kalma oranlar1 % 2 olarak tespit edilmistir. Shoa
ve ark.’nin yaptiklari ¢alismada; olgularin yanlizca % 13,2’sinin
basarili resiisitasyonu sonrasinda SDGD saglandigi ve bu
olgularin % 2,9’unun hayatta kaldigini tespit etmislerdir. Shoa ve
ark.’nin galismasi ile bizim ¢aligmamiz karsilastirildiginda hayatta
kalma oranlarimiz benzer olmakla beraber, SDGD oraninin bizim
hastanemizde daha yiiksek oldugu goriilmektedir. Pandeminin ilk
¢ikis yeri olan Cin’de yogun bakim gereksinimi olan hastalarin
servislerde takip edilmek zorunda kalinmasi arrest olan hastalarin
SDGD oranlarmin diisiik olmasina neden olmus olabilir.

Sonug olarak Covid 19 tanili hastada ileri yas ve yandas hastalik
mevcudiyetinde KA gelisme olasiligr yiiksektir. Aeresol yoluyla
bulasma riskinin yiiksek olmasi nedeniyle KKE giyilmesi gibi
onlemler zaman ve etkin KPR uygulanmasini engellemektedir.

Ayrica Covid 19’un dnlenmesi ve tedavi edilmesi gii¢ olan hipoksi
ve tromboembolik olaylara neden olmasi da KPR basarisini
disiirmektedir.
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ABSTRACT

Objective

The coronavirus disease-2019 (COVID-19) is transmitted by
acrosol and often mortal. During the course of the disease,
sudden cardiac arrest (CA) may develop, often due to hypoxia
or thromboembolic events, and cardiopulmonary resuscitation
(CPR) is required. It is important that the code blue teams that
are called to ensure their own safety during their approach to the
patient. This situation delays the intervention to the patient and
may limit the effectiveness of resuscitation. With this study, we
aimed to present our code blue experiences in CA cases diagnosed
with Covid-19.

Methods

After the Ethics Committee Approval was obtained, the code blue
calls from the wards between March 1, 2019 and February 29,
2020 before the pandemic and from the Covid-19 wards between
March 1, 2020 and March 1, 2021, with the onset of the pandemic,
were retrospectively analysed. Demographic data of the patients,
time of arrival of the code blue team to the scene, type of arrest,
interventions, arrest rhythm, resuscitation period and resuscitation
results were recorded.

Results

While 12 code blue calls were made before the pandemic, it was
determined that code blue calls were made for a total of 25 patients
during the pandemic. When the demographic data were examined,
the majority of the patients were male before the pandemic, while
the female-to-male ratio was similar after the pandemic. When the
mean age was 61.58 + 8.6 before the pandemic, it was 72.25+10.7
during the pandemic period (p<0.01). While the mean time for the
code blue team to reach the scene was 2.5 + 1.3 minutes before
the pandemic, it was 3.44 + 1.7 minutes during the pandemic
(p<0.007). All of the patients had concomitant diseases, including
cancer and cerebrovascular disease more frequently. While CA
developed due to cardiac causes before the pandemic, it was
observed that it often developed due to respiratory causes during
the pandemic. Initial arrest rhythms were observed as asystole at a
rate of 60% before the pandemic and 72.7% during the pandemic
period. Cardiopulmonary resuscitation (CPR) duration was found
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to be similar in both periods. The response to CPR was found to
be lower during the pandemic period than before.

Conclusion

Our code blue team goes to the call wearing their personal
protective equipment (PPE). Although it was difficult both to
wear the equipment and to act with these clothes, they reached the
scene with minimum delay and made the necessary interventions.
Our opinion is that early identification of the patient with CA risk
and training of the primary care team about safe basic life support
practices would be appropriate in order to prevent delays that
may be related to safety during the pandemic period. However,
we should not forget the fact that Covid 19 causes hypoxia and
thromboembolic events, which are difficult to prevent and treat,
will also affect the success of CPR.

Keywords: Pandemic, Cardiac Arrest, Code blue,
Cardiopulmonary resuscitation

INTRODUCTION

Since December 2019, new type of coronavirus 19 have emerged
in the world, causing such a severe epidemicV. The first case
in our country was reported in March 2020. Symptoms range
from mild upper respiratory tract symptoms to severe pneumonia
and acute respiratory failure, often fatal®. Covid-19 disease is
transmitted by aerosol. During the course of the disease, sudden
CA may develop due to hypoxia, thromboembolic events or drugs
used in the treatment of Covid 19 (hydroxychloroquine, etc.) and
CPR should be required®. It is important that code blue teams,
who are called to in-hospital cardiac arrest (IHCA) cases, ensure
their own safety during their approach to the patient®. This
situation delays the intervention to the patient and may limit the
effectiveness of resuscitation. In our research, we aimed to present
our experiences in patients hospitalized in the Covid-19 in-ward
and called code blue due to IHCA.

METHODS

After the approval of Ethics Committee from Mersin University
(18.05.2021-369), code blue calls from Covid-19 wards between
March 1, 2020 — March 1, 2021 (during the pandemic) were
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reviewed retrospectively. At the same time, in-hospital code
blue calls between March 1, 2019 and February 29, 2020 (pre-
pandemic) were retrospectively scanned for comparison.

In our hospital, algorithms created by the European Resuscitation
Society (ERC) are used in CA cases®. During the pandemic
process, health workers were given training on CPR practices
and the use of PPEs in patients diagnosed with Covid 19, based
on the ERC’s guidelines. Code Blue team, called for intervention
in the presence of arrest, arrives at the scene in about 3 minutes
and intervenes in the patient in line with the algorithm. For the
members of code blue team, PPEs are kept ready next to the
emergency bag and when the call comes, they are helped by those
other than the code blue team to put on their PPEs. Thus, the time
spent on dressing is shortened. At the end of each intervention,
the team fills out the code blue call form. In this form, time to
reach the scene, type of arrest (cardiac, respiratory), interventions
(intubation, compression, defibrillation, drug administration),
arrest rhythm, resuscitation period and result are recorded.

In our study, demographic data of the patients and records about
CPR were obtained from patient files and code blue call forms. In
addition, cases whose spontaneous circulation returned (SDGD)
and who were taken to the Covid Intensive Care Unit (C-ICU)
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Table 1: Demographic data of patients

Pre-Pandemic | Pandemic
Number of Inpatients 39710 2414
Number of caes 1 29
%k
with CA (%) 10 (0,025) 22(0,9)
The average age «
(& Sd) ( year) 61.58 £ 8.6 72.25+10.7
Gender Female 3 (% 25) 12 (% 54.6)
Male 9 (% 75) 10 (% 45,4)
*0<0.01

The presence of co-morbidities was analysed and it was found
that cerebrovascular disease, diabetes, and hypertension were
frequently observed in the pre-pandemic period, while malignancy,
hypertension, and coronary artery disease were found to be at the

forefront during the pandemic (Table 2).

Tablo 2: KA gelisen hastalarin yandas hastaliklar1

were also investigated and their prognoses were determined by Co-Morbidities Pre- . Pandemic
examining the C-ICU registration forms. Pandemic
n (%) n (%)

The collected data were transferred to digital media and statistical
analysis was performed. For the level of significance, p<0.05 was Diabetes Mellitus 5 “41,6)| 3 (12)
accepted.

Hypertension 4 (33,3) 5 (20)
RESULTS .
As a result of the analysis, the number of patients hospitalized in Coronary Artery Disease ! (8.3) > (20)
the wards of our hospital before the panderpic (March 1,2019 and Chronic renal failure b (16,6)| 4 (16)
February 29, 2020) was 39710. During this period, only 12 Code
Blue calls were received from the wards and CA was detected in Heart failure 2 (16,6) 1 4)
10 of these cases (IHCA rate was 0.025%). During the pandemic
(March 1, 2020 — March 1, 2021), the total number of patients Cerebrovascular Disease 0 (0) 4 (16)
hospitalized in the Covid-19 ward was 2414. It was determined
that the code blue call was made for 25 patients. Cardiac arrest | Epilepsy 1 (8.3) 2 ®)
(IHCA rate was 0.9%) was detected in 22 of these patients, while
it was observed that the other 3 did not develop arrest and they COPD ! (8.3) ! )
were futile calls. ansidering the n}lmber of cases that developed Brain Abscess 0 (0) 1 o
CA before and during the pandemic, the rate of development of
arrest during the pandemic was statistically significantly higher Cerebral palsy 1 (8,3) 0 (0)
(p<0.05).

Cirrhosis 2 (16,6) 0 0)
When the demographic data were examined, it was observed that
the majority of patients who developed CA before the pandemic | Anaphylaxis 1 (8,3) 0 ©)
were male, while the ratio of females to males was close to each .. ]
other during the pandemic (Table 1). Considering the mean age, Aspiration Pneumonia 3 (25) ! )
it was df:term'ined that .the patients who developed CA during the Mucormycosis 0 (0) 1 &)
pandemic period were in the older age group compared to the pre-
pandemic period (p<<0.01) (Table 1). Malignancy 6 (50) 9 (36)
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In terms of the time of the arrival of the code blue team to
the scene, it was determined that 2.5 + 1.3 minutes in the pre-
pandemic period, 3.44 + 1.7 minutes during the pandemic period.
It was found statistically significant (p<<0.007) (Table 3).

It was determined that CA developed due to cardiac causes in
80% of the patients in the pre-pandemic period, due to respiratory
causes in 72.7% of the patients and cardiac causes in 27.3% during
the pandemic (p<0.05) (Table 3).

While the initial arrest rhythms were observed to be non-shockable
rhythms in all cases before the pandemic, during pandemic
72.7% of the patients had asystole, 18.2% had pulseless electrical
activity (PEA) and 9.1% had pulseless ventricular tachycardia
(pulseless VT). The incidence of asystole during the pandemic
was statistically significantly higher than before the pandemic
(p<0.05) (Table 3).

There was no significant difference between resuscitation periods
before and during the pandemic (p>0.5) (Table 3).

Before the pandemic, 4 patients died at the scene, while 6 patients
had ROSC and were admitted to the ICU.

During the pandemic, 12 patients were accepted as exitus at
the scene, while 10 patients had ROSC and were admitted to
the C-ICU. It was determined that only 2 of these patients who
received C-ICU survived (p<0.05) (Table 3).

Table 3: Case Data of the Code Blue Team
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DISCUSSION

In our study, we found that there were differences compared to
pre-pandemic in terms of the number of CAs, gender, age, causes
of arrest, arrival time of the code blue team to the scene and the
responses of the patients’ to CPR during the pandemic.

The incidence of IHCA varies between 0,1 - 10% “ . In a
multicenter study conducted during the pandemic, the incidence
of IHCA was found to be 14% ©. In our study, we found that the
number of CA increased significantly during the pandemic when
our IHCA rates were examined. However, IHCA rates were lower
in both periods compared to the literature. The fact that with the
“early warning score (EUS)”, found in the nurse follow-up forms
in our hospital, deteriorating patients were recognized before they
had cardiac arrest, and they were admitted to the intensive care
unit early with the necessary corrective interventions, may have
contributed to our low IHCA rate.

It has been reported in many studies that COVID-19 is observed
more frequently in men over 65 years of age, and in patients with
low immune resistance such as diabetes and hypertension®>79,
Among the patients who were hospitalized due to COVID-19
and had CA during the pandemic, the female-to-male ratio was
similar, but the average age was 72.25. In our study, every patient
with CA had a co-morbidity, but those with malignancy and
cerebrovascular disease were in the majority. The reason why we
encountered less co-morbidities such as hypertension and diabetes
may be due to the low number of our patients.

It is known that COVID-19 often causes ARDS-like lung damage

and causes hypoxia in patients®. In addition, COVID-19 also
Pre- Pandemic causes thromboembolic events by affecting the coagulation
Pandemic system. In many studies, similar to our results, it has been reported
that cases often have arrest due to respiratory causes'?,
Arrival Time of
Code Blue Team 15413 344+ 1.7% The non-shockable rhythms such as asystole and NEA are
(£Sd) (min) frequently present in cases of IHCA®. When the arrest rhythms
were examined, in accordance with the literature, PEA was
60% and pulseless VT was observed at 40% before the pandemic,
Arrest Type Respiratory |2 (% 20) 16 (% 72,7)° while asystole was observed at a rate of 72%, PEA at a rate of
Cardiac 8 (% 80) 6(%27,3) 18%, and pulseless VT at a rate of 9.1% during the pandemic.
Cardiac arrest, which is seen as a result of hypoxia due to the
Arrest Rhythm | Asystole 6 (% 60) 16 (% 72,7) * disease during the pandemic, is often asystole and PEA. These
PEA 4 (% 40) 4(7%18,2) are non- shockable rhythms during CPR, and it is known that the
Pulseless VT 2(%9,1) probability of response to CPR in these cases is lower than that of
o . . shockable rthythms®:?.
xe;;‘)l(‘;sifsc‘tat“’“ Time 243154 |258+16.6
One of the most important conditions affecting the success of CPR
: is early intervention to the patient. Therefore, the time of arrival of
Resuscitation Exitus 4 (% 40) 12(%54.6) - the code blue team to the scene is important. In our country, it is
Result stated in the instructions that the Code Blue team should arrive at
ROSC 6 (% 60) 10 (% 45.4) « the scene within 3 minutes. However, the obligation to wear PPE
*p<0.007 during the pandemic period may cause delays in the arrival of the
«p<0.05 code blue team to the scene and the initiation of CPR &9, During
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this period in our hospital, while all healthcare professionals
primarily protect themselves with PPE; They show the necessary
care in reducing the contagion. In our research, our code blue team
goes to calls wearing their PPE. Although it was difficult both to
wear the equipment and to act with these clothes, they reached
the scene in an average of 3.44 minutes with a little delay than
it should have and made the necessary interventions. The reason
why we had a short time to reach the scene may be that the PPE
was located in the same place as the code blue bag and those other
than the code blue team helped the code blue team get dressed.

The pre-planning of the task sharing of the health workers who
make up the team and the mastery of the guidelines is one of the
important factors affecting cardiopulmonary resuscitation V.
Guidelines have been established to ensure both the protection of
practitioners and effective resuscitation regarding CPR practices
during the pandemic @,

In our study, any difference was reported in terms of resuscitation
periods before and during the pandemic. It is believed that the
regular theoretical and practical CPR training of both the code
blue team and other healthcare professionals in our hospital
enables them to easily adapt to the differences in CPR in patients
diagnosed with COVID-19. However, since the damage caused by
COVID- 19 to the respiratory and coagulation systems could not
be prevented, mortality rates were high all over the world, despite
effective CPR practices > 9. It was determined that the majority
of the patients who had ROSC and were admitted to the ICU
as a result of cardiopulmonary resuscitation were subsequently
deceased. As reported in our CPR results, 45.4% of the patients
diagnosed with COVID- 19 had ROSC, but the survival rate of
these patients admitted to the C-ICU was 2%. In the study of Shoa
et al.; found that only 13.2% of the cases achieved ROSC after
successful resuscitation, and 2.9% of these cases survived. When
this study is compared with our study, it is seen that our survival
rates are similar, but the ROSC rate is higher in our hospital. In
China, where the pandemic originated, patients in need of intensive
care had to be followed up in the wards, which may have caused
the low ROSC rates of arrest patients.

As a result, the probability of developing CA is high in patients
with a diagnosis of COVID -19 in the presence of advanced age
and co-morbidities. Due to the high risk of aerosol transmission,
precautions such as wearing PPE causes delay and prevent
effective CPR. In addition, the fact that COVID-19 causes hypoxia
and thromboembolic events, which are difficult to prevent and
treat, also reduces the success of CPR.
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KiST HIDATIK CERRAHISINDE DIRENCLI ANAFILAKTIK SOK GELISEN OLGUNUN YONETIiMi
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OZET

Kist hidatik riiptiiri, anafilaktik sok hatta Olime kadar
ilerleyebilen, alerjik reaksiyonlara neden olabilir. Bu makalede,
laparoskopik kist hidatik cerrahisine alinan kardiyak peysli hastada
gelisen direngli anafilaktik sok tablosunun yonetimi sunulmustur.
Laparoskopik cerrahi uygulanan bu olguda, ilk tablonun ani
hipotansiyon ile ortaya ¢ikmast, cilt dokiintiilerinin ve solunumsal
belirtilerin ge¢ goriilmesi ayirici taniy1 zorlastirmistir. AV tam
bloga bagli kardiyak peys varligi, ST segment analizi ve tasi-
bradikardi durumlarini degerlendirmemizi engellemistir. Sonug
olarak, kist hidatik cerrahi sirasinda belirgin makroskopik riiptiir
olmaksizin anafilaksi gelisebilir ve refrakter anafilaktik soka yola
acabilir. Komorbid hastalig1 olan kardiyak hastalarda anafilaktik
sokun taninmasi ve yonetimi gii¢ olabilir. Anafilaktik sokun
erken taninmasi ve tedavisinde erken intramuskiiler adrenalin
uygulanmasi gerektigi unutulmamalidir.

Anahtar Kelimeler: Anafilaksi, Anafilaktik Sok, Kist Hidatik,
Resiisitasyon

ABSTRACT

Hydatid cyst rupture can cause allergic reactions that can progress
to anaphylactic shock or even death. This article presents the
management of resistant anaphylactic shock in a patient with
cardiac pacing who underwent laparoscopic hydatid surgery.
In this case, who underwent laparoscopic surgery, the initial
presentation with sudden hypotension and the late appearance
of skin rashes and respiratory symptoms made the differential
diagnosis difficult. The presence of cardiac pace due to complete
AV block prevented us from evaluating ST segment analysis
and tachy-bradycardia. In conclusion, anaphylaxis may develop
and can cause refractory anaphylactic shock without significant
macroscopic rupture findings during hydatid surgery. Recognition
and management of anaphylactic shock can be difficult in cardiac
patients with comorbid diseases. It should not be forgotten that
early intramuscular adrenaline should be administered in the early
recognition and treatment of anaphylactic shock.

Keywords: Anaphylaxis, Anaphylactic Shock, Hydatid Cyst,
Resuscitation
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GIRIS

Kist hidatik, Echinococcus granulosus etkeninin neden oldugu
paraziter bir hastaliktir. ® Ulkemizin de i¢inde bulundugu Akdeniz
Bolgesi, Giiney Amerika, Yeni Zelanda ve Orta Dogu’da endemik
kabul edilir ve gelismekte olan iilkelerde halen sik goriilen bir
enfeksiyondur.>* Viicutta herhangi bir yerde gelisebilse de,
karaciger %350-70 oran ile insanlarda en sik tutulan organdir
ve ikinci sirada akciger yer almaktadir. Daha az olarak dalak,
bobrekler, kalp, kemik ve santral sinir sistemi tutulmaktadir.®
Hastalik genelde asemptomatik seyretmekle birlikte yerlestigi yere
gore farkli semptomlar verebilir.® Sik komplikasyonlardan biri,
cerrahi esnasinda ya da travma sonrasi kistin riiptiire olmasidir.
Riiptiir, anafilaktik soka, hatta 6lime kadar ilerleyebilen alerjik
reaksiyonlara neden olabilir.¢”

Komorbid hastaligi olanlarda, cerrahi esnasinda anafilaktik sokun
taninmasi ve yonetimi gii¢ olabilir. Bu makalede, laparoskopik
kist hidatik cerrahisine alinan kardiyak peysli hastada gelisen
direngli anafilaktik sok tablosunun yonetimi sunulmustur.

OLGU

Halsizlik ve istahsizlik sikayetleri ile bagvuran 68 yasinda kadin
hastada, karaciger segment 3-4 bileskesinde kist hidatik tespit
edildi. Hipertansiyon ve atriyoventrikiiler (AV) tam bloga bagl
10 y1l 6nce yerlestirilmis kardiyak peys (DDDR- St. Jude Medical)
olan, warfarin Smg 1x1 ve metoprolol 50mg 1x1 kullanan hastaya
laparoskopik karaciger kistektomi planlandi. Preoperatif sistemik
muayenesi dogal, laboratuvar degerleri normal araliklardaydi.
Operasyon Oncesi yapilan transtorasik ekokardiyografide
ejeksiyon fraksiyonu %55, sistolik pulmoner arter basinci
30 mmHg idi. Kardiyoloji Anabilim Dalinca yapilan
konsiiltasyonda warfarin kesilerek DMAH antikoagiilan tedaviye
(enoksoparin 2x0,6 mL) gegilmesi, bipolar koter kullanilmasi
ve bu esnada miknatis ile asenkron modun (VOO/DOO)
etkinlestirilmesi 6nerildi.

Operasyon odasinda rutin monitorizasyon (elektrokardiyogram,
noninvaziv kan basinci takibi, nabiz oksimetresi) sonrasi anestezi
indiiksiyonu i¢in lidokain 1 mg/kg, remifentanil 0,5 pg/kg,
propofol 200 mg ve rokuronium 50 mg uygulandi. Endotrakeal
entiibasyon sonrasit kapnografi, nasofaringeal 1s1 monitorizasyonu
yapild1 ve idrar sondasi takildi. Invaziv kan basinci takibi ve
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arteriyel kan gazi kontroli igin radial arter kaniilasyon yapildi.
Basing kontrollii voliim garantili modda mekanik ventilatore alinan
hastada tidal volim 7mL/kg ve solunum sayis1 12/dakika olarak
ayarlandi. Anesteziidamesiigin %50/%50 O,-hava karisimi i¢inde
%2-3 sevofluran ve 0,1 pg/kg/dk remifentanil inflizyonu baslandi.
Indiiksiyon sonras1 45,5 mg feniramin, 250 mg metilprednizolon
ve 40 mg pantoprazole uygulandi. Pil bagimli olan hastaya,
bipolar koter kullanilmasi esnasinda miknatis yerlestirildi ve kalp
hiz1 100 atim/dk olacak sekilde sabitlendi.

Cerrahinin 55. dakikasinda ani hipotansiyon (en diisiik 44/30
mmHg) ve hipokarbi (EtCO,: 22 mmHg) gelisti. Yapilan ilk
degerlendirmelerde cerrahi ekip heniiz kiste miidahale etmedigini,
sadece %3’lik hipertonik salin enjeksiyonu yaptigini ve cerrahi
alanda sizma olmadigmi bildirdi. Akciger oskiiltasyonunda
akciger sesleri dogal ve ventilasyon monitoriinde havayolu
basinglart normal sinirlardaydi. Kardiyak peys ile ilgili problem
olabilecegi diistiniilerek miknatis kaldirildi ve normal peys ritmine
doniildii. Fakat hipotansiyonun diizelmedigi goriildii ve kardiyak
debinin korunmasi igin miknatis tekrar yerlestirildi. Cerrahi islem
durduruldu, batin i¢i hava bosaltildi ve hasta bas asagi pozisyona
alind1. Hipotansiyonun diizelmemesi tizerine iki kez efedrin 10 mg
puse yapildi. Yaklasik 5 dakika sonra govde ve kollarda dokiintii,
akcigerlerde yaygin wheezing, havayolu basinglarinda yiikseklik
ve desatiirasyon (%84) gelisti. Adrenalin 10 pg intravendz (iv)
puse yapildi fakat yanit alinamayinca aralikli 10 pg, 20 ug ve 50
ug puseler tekrar edildi. Genis damar yolundan hizli ringer laktat
ve serum fizyolojik inflizyonlar1 baslandi (yaklasik 20 dakikada
1500 ml). Bunlara ragmen direngli hipotansiyonun devam etmesi
nedeniyle, ultrasonografi esliginde sag internal juguler ven
kateteri yerlestirilerek 0,5 pg/kg/dk adrenalin inflizyonu baglandi.
Metilprednizolon 100 mg ve feniramine 45,5 mg ek dozlar
yapildi. Yaygin wheezing’in devam etmesi nedeniyle 8 puff
salbutamol ve aminofilin (72 mg yavas puse sonrasinda infiizyon)
verildi. Tim miidahaleler sonrasinda 25 dakikada kan basinci
110/70 mmHg seviyesine ¢ikan hastada laparotomiye gegilerek
kistektomi tamamlandi. Cerrahi boyunca 0,2 mcg/kg/dk hizindan
epinefrin infiizyonu devam edildi ve hasta entiibe sekilde cerrahi
yogun bakima transfer edildi. Takiplerinde adrenalin ihtiyaci
0,1 pg/kg/dk dozundan 6 saat devam etti ve postoperatif 10. saatte
adrenalin dozu tedrici azaltilarak sonlandirildi. Vitalleri stabil
seyreden hasta postoperatif 20. saatte ekstiibe edildi. Takibinde
istenmeyen durum gozlenmeyen hasta genel cerrahi servise
devredildi.

TARTISMA

Intraoperatif ani hipotansiyon kanamaya bagli hipovolemik sok,
akut miyokart enfarktiisii, kardiyojenik sok, anafilaktik sok ve
pulmoner emboli gibi ¢ok farkli patolojilerden kaynaklanabilir.
Ayrica, laparoskopik cerrahilerde pndmoperitonyum safhasinda
vaskiiler kompresyona bagli (azalmis preload) kardiyak debi
diisiisti, ciddi vaskiiler yaralanmalara bagli kanama, vendz gaz
embolisi, tansiyon pndmotoraks veya perikardiyal tamponad
nedeniyle kardivaskiiler kollaps goriilebilir.
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Laparoskopik cerrahi uygulanan bu olguda, ilk tablonun ani
hipotansiyon ile ortaya ¢ikmasi, cilt dokiintiilerinin ve solunumsal
belirtilerin daha geg¢ goriilmesi ayirict taniy1 zorlagtirmistir. AV
tam bloga bagl kardiyak peys varligi, ST segment analizi ve
tasi-bradikardi durumlarini  degerlendirmemizi engellemistir.
Miknatis ile asenkron moda ragmen elektromanyetik etkilesim
ya da fonksiyon bozuklugu ihtimali g6z 6niinde bulundurulmak
zorunda kalinmustir.

Anafilaksi ani hipersensitivite reaksiyonu sonrast deri ve
mukozada degisiklikleri (flushing, iirtiker, anjioddem), hava yolu,
solunum ve dolasim problemleri ile karakterize bir durumdur.
Hafif tablolardan yasami tehdit eden ani kardiyovaskiiler
kollapsa (anafilaktik sok) kadar degisen derecelerde klinige
yol agabilir. Cilt ve mukoza degisiklikleri hastalarin %20’sinde
olmayabilir.® Etkene maruz kaldiktan hemen sonra ortaya ¢ikan
tablolarda ayirict tan1 kolay olmakla birlikte, hastaligin degisik
derecelerde goriilebilmesi, intraoperatif donemde hastanin
anestezi altinda olmasi ve kompleks hastaliklarm varligi, bizim
olgumuzda oldugu gibi, taniy1 geciktirebilir.

Kist hidatige bagli anafilaktik reaksiyon genellikle Kkistin
mikroskobik veya makroskopik riiptiirii ve igerigin peritona
veya kan dolagimina sizmasi sonrasi meydana gelir.®1%!) Kist
hidatikte belirgin makroskopik riiptiir olmaksizin anafilaktik
reaksiyon gelistigine dair yaymlar mevcuttur.®!? Olgumuzda
da muhtemelen igne ile girilip enjeksiyon yapilmasindan sonra
mikroskobik sizintiya bagli ciddi anafilaktik sok gelismistir.

Ameliyat sirasinda anafilaktik sok tedavisi etkenin/ilacin
durdurulmast ve vazopressor [intramuskiiler (im) adrenalin]
tedavisi yani sira kristaloidlerle yogun sivi resiisitasyonundan
olusur. Iv adrenalinin, sadece normal klinik pratiginde vazopressdr
titrasyonu deneyimi olan hekimler (6rn. anestezistler, acil servis
doktorlar, yogun bakim doktorlari) tarafindan kullanilmasi
onerilir. Anti-histaminikler ve steroid rutinde onerilmemektedir.
Steroidler (hidrokortizon 5 mg/kg) refrakter sok, ciddi
bronkospazm durumunda kullanilabilir. Anti-histaminikler cilt
lezyonlarint devami ve kasintiyr hafifletmek amaciyla palyatif
olarak eklenebilir.'® Iv adrenalin dozu belirlenirken hastanin
mevcut hemodinamik durumunun dikkate alinmasi, orta
siddette hipotansiyonda bolus 0,2 ila 1 pg/kg verilirken dolagim
kollapsinda 3-15 pg/kg’a kadar ¢ikilabilecegi bildirilmektedir.('¥
Refrakter anafilaksi i¢in deneyimli uzman ve uygun ortamlarda
iv adrenalin bolus (20-50 mcg) ve 3 bolusu takiben infiizyon
onermektedir. Yine, refrakter anafilakside alternatif vazopressorler
(vazopressin, noradrenalin, metaraminol, fenilefrin) ve beta
bloker alan hastalarda adrenaline istenenden daha az yanit
alinacagl igin glukagon onerilmistir. ILCOR ALS Task Force;
hastalarda konvansiyonel CPR basarisiz oldugunda ve se¢ilmis
hastalarda peri-arrest veya refrakter kardiyak arrest durumunda
ekstrakorporeal KPR kullanimini 6nermektedir.(>-19

Olgumuzda anafilaksi tanisindan sonra, hastanin kardiyovaskiiler

Sorumlu Yazar
drosmankaya@hotmail.com



Turkish
Journal of
RESUSCITATION

Oykiisii nedeniyle 10 pg adrenalin (klinigimizde rutin protokol olan
10 pg/mL olacak sekilde sulandirilmis) ile titrasyona baglanmustir.
Yanit alinamamasi {izerine doz artirtlmig ve sonrasinda infiizyona
gecilmistir. Hastadaki refrakter sokun ve adrenaline istenenden
daha az yamitin bir nedeni de beta bloker &ykiisii olabilir.
Bununla birlikte, bu hastalarda kullanilmasi gereken glukagon
hastanemizde olmadigi i¢in uygulanamamustir.

Allerji oykiisii ve/veya maruziyet varliginda (6rn. kontrast
madde) farmakoloji profilaksi uygulanabilmektedir. Daha fazla
antijenin dolagima karigmasi bekleniyorsa antihistaminik ve
kortikosteroid uygulanmasi Onerilir. Anafilaksi semptomlari
36 saate kadar devam edebilir.'® Bu olguda preoperatif
profilaksiye ragmen direngli anafilaksi ve ciddi bronkospazm
tablosunun gelismis olmast nedeniyle antihistaminik ve
kortikosteroid tekrar dozlari yapilmis, salbutamol ve aminofilin
tedavisi eklenmistir. Buna karsin, son donemde akut bronkospazm
tedavisi i¢in iv aminofilinin yan etkilerinden dolay1 6nerilmedigi;
beta-2 agonist, anti-muskarinikler ve sistemik steroidlerin tercih
edildigi unutulmamalidir.!'?

Sonug olarak, kist hidatik cerrahi sirasinda belirgin makroskopik
rliptiir olmaksizin anafilaksi gelisebilir ve refrakter anafilaktik
soka yol acabilir. Komorbid hastaligi olan kardiyak hastalarin
cerrahisi esnasinda anafilaktik sokun taninmasi ve yonetimi giig
olabilir. Anafilaktik sokun erken taninmasi ve tedavisinde erken
im adrenalin uygulanmasi gerektigi unutulmamalidir.
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ABSTRACT

Hydatid cyst rupture can cause allergic reactions that can progress
to anaphylactic shock or even death. This article presents the
management of resistant anaphylactic shock in a patient with
cardiac pacing who underwent laparoscopic hydatid surgery.
In this case, who underwent laparoscopic surgery, the initial
presentation with sudden hypotension and the late appearance
of skin rashes and respiratory symptoms made the differential
diagnosis difficult. The presence of cardiac pace due to complete
AV block prevented us from evaluating ST segment analysis
and tachy-bradycardia. In conclusion, anaphylaxis may develop
and can cause refractory anaphylactic shock without significant
macroscopic rupture findings during hydatid surgery. Recognition
and management of anaphylactic shock can be difficult in cardiac
patients with comorbid diseases. It should not be forgotten that
early intramuscular adrenaline should be administered in the early
recognition and treatment of anaphylactic shock.

Keywords: Anaphylaxis, Anaphylactic Shock, Hydatid Cyst,
Resuscitation

INTRODUCTION

Hydatid cyst is a parasitic disease caused by Echinococcus
granulosus.V It is considered endemic in the Mediterranean
Region, South America, New Zealand, and the Middle East,
including our country, and is still a common infection in
developing countries.®* Although it can develop anywhere, the
liver is the most frequently involved organ in humans with a rate
of 50-70%, and the lung is in second place. The spleen, kidneys,
heart, bone, and central nervous system are less frequently
involved.® Although the disease is generally asymptomatic,
it may present different symptoms depending on where it is
located.® One of the frequent complications is rupture of the
cyst during surgery or after trauma. Rupture can cause allergic
reactions that can progress to anaphylactic shock or even death.?

In patients with comorbid disease, diagnosis and management of
anaphylactic shock during surgery can be difficult. This article
presents the management of resistant anaphylactic shock in a
patient with cardiac pace who underwent laparoscopic hydatid

surgery.
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CASE

Sixty-eight year old female patient, who was presented with
complaints of fatigue and loss of appetite, was diagnosed a
hydatid cyst in liver segment 3-4 junction. Elective laparoscopic
liver cystectomy was planned for the patient with a history of
hypertension who had a pacemaker (DDDR- St. Jude Medical)
placed 10 years ago due to complete atrioventricular (AV)
block, and used warfarin Smg 1x1 and metoprolol 50mg 1x1.
Preoperative systemic examination was normal and laboratory
values were within standard ranges. Preoperative transthoracic
echocardiography revealed a 55% ejection fraction and a systolic
pulmonary artery pressure of 30 mmHg. In the evaluation by the
Department of Cardiology, it was recommended to discontinue
warfarin and switch to LMWH anticoagulant therapy (enoxaparin
2x0.6 mL); use bipolar cautery and activate the asynchronous
mode (VOO/DOO) with a magnet during surgery.

After routine monitoring (electrocardiogram, non-invasive blood
pressure monitoring, pulse oximetry) in the operating room,
lidocaine 1 mg/kg, remifentanil 0.5 pg/kg, propofol 200 mg and
rocuronium 50 mg were administered for anaesthesia induction.
After endotracheal intubation, capnography, and nasopharyngeal
temperature monitoring were performed and a urinary catheter
was inserted. Radial artery cannulation was achieved for invasive
blood pressure monitoring and arterial blood gas control.
The ventilator was adjusted in a pressure-controlled volume-
guaranteed mode (tidal volume was 7 mL/kg and the respiratory
rate was12/minute). Sevoflurane 2-3% in a 50%/50% O, -air
mixture and an infusion of 0.1 pg/kg/min remifentanil were
applied for anaesthesia maintenance. After induction, 45.5 mg
of pheniramine, 250 mg of methylprednisolone, and 40 mg of
pantoprazole were administered. During the use of bipolar cautery,
a magnet was placed on the pace-dependent patient and the heart
rate was fixed at 100 beats/min.

Sudden hypotension (minimum 44/30 mmHg) and hypocarbia
(end tidal carbondioxide 22 mmHg) developed at the 55" minute
of surgery. In the initial evaluations, the surgical team reported that
they had not yet intervened in the cyst, only injected 3% hypertonic
saline and that there was no leakage in the surgical area. On lung
auscultation, lung sounds were normal and airway pressures were
within normal limits on the ventilation monitor. Considering
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that there might be a problem with the cardiac pacemaker, the
magnet was removed and normal pacemaker rhythm was restored.
However, the hypotension did not improve and the magnet was
reinserted to maintain cardiac output. The pneumoperitoneum was
evacuated and the patient was placed in the upside-down position.
Since the hypotension did not improve, ephedrine 10 mg was
administered twice. After about 5 minutes, rash on the chest and
arms, diffuse wheezing in the lungs, high airway pressures, and
desaturation (84%) developed. Adrenaline 10 pg intravenous (iv)
push was applied, and intermittent 10 pg, 20 pg, and 50 pg pushes
were repeated because there was no response.

Rapid infusions of Ringer’s lactate and saline were started
(approximately 1500 mL in 20 minutes) through the wide vascular
access. Due to the resistant hypotension despite these efforts, a
right internal jugular vein catheter was placed under ultrasound
guidance and 0.5ug/kg/min adrenaline infusion was started.
Additional doses of methylprednisolone 100 mg and pheniramine
45.5 mg were administered. Due to continued widespread
wheezing, 8 puffs of salbutamol and aminophylline (72 mg
slow push followed by infusion) were given., Laparotomy was
performed and cystectomy was completed in the patient whose
blood pressure increased to 110/70 mmHg in 25 minutes after
all interventions. Epinephrine infusion was continued at a rate of
0.2 mcg/kg/min throughout the surgery. The patient was transferred
to the surgical intensive care unit as intubated. In the follow-
ups, adrenaline infusion was continued for 6 hours at a dose of
0.1 pg/kg/min, and then it was gradually reduced and stopped
at the 10th hour postoperatively. The patient, whose vitals were
stable, was extubated at the postoperative 20" hour. No undesirable
condition was observed in the follow-up, and the patient was
transferred to the general surgery service.

DISCUSSION

Intraoperative sudden hypotension can be caused by different
pathologies such as hemorrhagic hypovolemic shock, acute
myocardial infarction, cardiogenic shock, anaphylactic shock and
pulmonary embolism. In addition, decreased cardiac output due to
vascular compression (decreased preload), bleeding due to serious
vascular injuries, venous gas embolism, tension pneumothorax or
pericardial tamponade may result in cardiovascular collapse in the
pneumoperitoneum stage in laparoscopic surgeries.

In this case, the patient who underwent laparoscopic surgery, the
initial presentation was accompanied by sudden hypotension.
Delayed appearance of skin rashes and respiratory symptoms
made the differential diagnosis difficult. The presence of cardiac
pacemaker due to a complete AV block prevented to evaluate
ST segment analysis and tachy-bradycardia. The possibility of
electromagnetic interference or dysfunction was considered,
despite the asynchronous mode with the magnet.

Anaphylaxis is a condition characterized by skin and mucosal
changes (flushing, urticaria, angioedema), airway, respiratory, and
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circulatory problems after a sudden hypersensitivity reaction. It
can lead to varying degrees of clinical manifestations, from mild
symptoms to life-threatening sudden cardiovascular collapse
(anaphylactic shock). Skin and mucous membrane changes
may not be present in 20% of the patients.® Even though the
differential diagnosis is easy in cases that occur immediately after
exposure, different degrees of the disease, the patient’s being under
anaesthesia during the intraoperative period, and the presence of
complex diseases, may delay the diagnosis as in our case

Anaphylactic reaction due to hydatid cyst usually occurs after
microscopic or macroscopic rupture of the cyst, and leakage of
the contents into the peritoneum or blood circulation.®!*!Y There
are reports that an anaphylactic reaction develops in hydatid cyst
without significant macroscopic rupture.®'? In our case, severe
anaphylactic shock developed, possibly due to microscopic
leakage, after needle insertion and injection.

Treatment of anaphylactic shock during surgery consists of
discontinuing the agent/drug and vasopressor [intramuscular
(im) adrenaline] therapy as well as intensive fluid resuscitation
with crystalloids. It is recommended that IV adrenaline should
be used only by physicians with experience in vasopressor
titration in normal clinical practice (e.g. anaesthesiologists,
emergency room physicians, and intensive care physicians). Anti-
histamines and steroids are not routinely recommended. Steroids
(hydrocortisone 5 mg/kg) can be used in cases of refractory
shock, or severe bronchospasm. Anti-histamines can be added
palliatively to alleviate skin lesions and itching.'® Considering
the patient’s current hemodynamic status when determining
the dose of IV adrenaline. A bolus of 0.2 to 1 pg/kg is given in
moderate hypotension, while it is up to 3-15 pg/kg in circulatory
collapse."™ For refractory anaphylaxis, intravenous adrenaline
bolus (20-50 mcg) followed by 3 bolus infusion is recommended in
an experienced specialist and in appropriate settings. Furthermore,
alternative vasopressors (vasopressin, noradrenaline, metaraminol,
phenylephrine) in refractory anaphylaxis, and glucagon have been
suggested because the response to adrenaline is less than desired
in patients receiving beta-blockers. ILCOR ALS Task Force;
recommends the use of extracorporeal CPR in patients who fail
conventional CPR and in selected patients in the setting of peri-
arrest or refractory cardiac arrest.!>19

In our case, after the diagnosis of anaphylaxis, titration was started
with 10pg adrenaline (diluted to 10 pg/mL, which is the routine
protocol in our clinic) due to the patient’s cardiovascular history.
Since there was no response, the dose was increased and then
infusion was initiated. A history of beta-blockers may also be a
reason for the patient’s refractory shock and less than the desired
response to adrenaline. However, glucagon, which should be used
in these patients, could not be applied because it was not available
in our hospital.

In the presence of a history of allergy and/or exposure (e.g. contrast
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agent), pharmacological prophylaxis can be applied. If further
antigens are expected to enter the circulation, the administration
of antihistamines and corticosteroids is recommended. Symptoms
of anaphylaxis may continue for up to 36 hours.'¥ In this
case, repeated doses of antihistamine and corticosteroids were
administered, and salbutamol and aminophylline treatment were
added since resistant anaphylaxis and severe bronchospasm
developed despite preoperative prophylaxis. However, IV
aminophylline is not recommended for the treatment of acute
bronchospasm recently due to its side effects. It should be kept
in mind that beta-2 agonists, antimuscarinic agents, and systemic
steroids are preferred.!!”

In conclusion, anaphylaxis may develop without significant
macroscopic rupture during hydatid cyst surgery and lead to
refractory anaphylactic shock. Recognition and management of
anaphylactic shock can be difficult during the surgery of cardiac
patients with comorbid conditions. It should not be forgotten
that anaphylactic shock should be recognized early, and early
intramuscular adrenaline should be administered in the treatment.
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OZET

Kardiyak arrest sonrasi spontan dolagimi geri dénen (SDGD)
hastalarda, mortaliteyi ve morbiditeyi oncelikli olarak ndrolojik
sag kalim belirlemektedir.

Resiisitasyon sonrasi bakimin kanitlanmis en nemli néroprotektif
tedavi stratejilerinin basinda ise literatiirde ‘Targeted Temperature
Management (TTM)" olarak gecen hedeflenmis sicaklik yonetimi
gelmektedir.

HDKA ve Ventrikiiler fibrilasyon (VF) nedeniyle yogun
bakimimizda resiisitasyon sonrasi bakimin biitiin basamaklarini
uyguladigimiz ve rehabilitasyon siirecinin 6nemine dikkat
cektigimiz olguyu sunmay1 amagladik.

Anahtar Kelimeler: Kardiyak arrest, Hedefe yonelik sicaklik
yonetimi, Rehabilitasyon

ABSTRACT

Neurological survival primarily determines mortality and
morbidity in patients with return of spontaneous circulation
(ROSC).

Targeted Temperature Management (TTM) is seen as the leading
proven neuroprotective treatment strategy in the literature.

We aimed to present a case in which we applied all the steps of
post resuscitation care in our intensive care unit due to out of
hospital cardiac arrest (OHCA) and ventricular fibrillation (VF)
and drew attention to the importance of the rehabilitation process.

Keywords: Cardiac arrest, Targeted temperature management,
Rehabilitation.

GIRIS

Hastane dis1 kardiyak arrest (HDKA) nedeni ile kabul edilen
hastalarin %70’den fazlasi tedaviye cevap vermemekte ve sadece
%10’undan az1 taburcu olabilmektedir .

Kardiyak arrest sonrasi spontan dolagimi geri dénen (SDGD)
hastalarda, mortaliteyi ve morbiditeyi dncelikli olarak ndrolojik
sag kalim belirlemektedir. Kardiyak arrest sonrasi yagam zincirinin
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son halkasi, resiisitasyon sonrast bakim olarak tanimlanmistir
ve burada yapilan tedavilerde ama¢ yasam kalitesinin
arttirilmasidir @,

Resiisitasyon sonrasi bakimin kanitlanmis en 6nemli néroprotektif
tedavi stratejilerinin baginda ise literatiirde ‘Targeted Temperature
Management (TTM)" olarak ge¢en hedeflenmis sicaklik yonetimi
gelmektedir @,

Acil servise HDKA ve Ventrikiiler fibrilasyon (VF) nedeniyle
getirilen, 3. basamak yogun bakimimizda resiisitasyon sonrasi
bakimin biitiin basamaklarini uyguladigimiz olguyu sunmay1
amagcladik.

OLGU SUNUMU

Bilinen diyabetes mellitus tanisi olan 53 yasinda erkek hasta
acil servise kardiyak arrest nedeniyle 112 saglik ekibi tarafindan
getirilmis. Olay yerinde saglik ekibi tarafindan kardiyopulmoner
reslisitasyona (KPR) baslanan, KPR uygulanarak acil servise
getirilen hastanin kontrol edilen ritminin VF olmasi {izerine
3 kez defibrilasyon, 1 mg intravendz adrenalin, 300 mg amiodaron
ve etkin KPR uygulanmis. Spontan dolagimin geri doniis zamani
hastane oOncesi de dahil olmak iizere toplam 20 dakika olan
hasta tarafimizca ilk degerlendirildiginde genel durumu koti,
bilinci kapali, pupiller izokorik, 1sik refleksi bilateral pozitif,
kalp tepe atimi1 (KTA) 120 atim/dakika, tansiyon arteriyel (TA)
150/65 mmHg, SpO,: %82 (%100 FiO,), ates 36°C olarak tespit
edildi. Hastanin ¢ekilen EKG’sinde Inferior Miyokard infarktiisii
(M) tespitedilmesiiizerine kardiyoloji tarafindan perkiitan koroner
girisim (PKGQG) i¢in anjio iinitesine alinan hastaya sag koroner
perkiitan koroner anjiyoplasti (PTCA) uygulandi. Cekilen kraniyal
ve toraks tomografilerinde beyin 6demi ve kanama olmayan,
pulmoner emboli saptanmayan hasta PKG sonrasi reanimasyon
yogun bakim tinitemize transfer edildi. Voliim kontrollii modda
mekanik ventilatérde solunum destegine baslandi. Yogun bakim
kabuliinde TA: 167/93 mmHg, KTA: 117 atim/dakika, Glaskow
koma skoru (GKS): 3, pupiller izokorik, 151k refleksi bilateral
pozitif, arteriyel kan gazinda; Ph: 7,16, p02:90,1 mmHg, pCO,:
53,6 mmHg, HCO,: 16 meq/L, baz agigi: -18,7 meq/L, SpO,:
%94, AST:494 U/L, ALT:273 U/L, Troponin>26224 ng/L, kan
sekeri:533 mg/dL saptandi. Kan sekeri regiilasyonu amaciyla
hastaya insiilin tedavisi baslandi. Mekanik ventilatér modu ve
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destekleri arteriyel kan gazi degerlerine gore diizenlendi. Hastaya
propofol (2 mg/kg/saat) ile sedasyon baslandi. Hemodinamik
stabilizasyonu saglanan hastaya TTM uygulanmasina karar verildi.
TTM amaciyla 1s1 pedleri (Arctic Sun Temperature Management
System) ve rektal 1s1 probu takildi. Hedef viicut sicakligi, 4 saatte
ulasilacak sekilde, 35°C olarak belirlendi. TTM uygulandig:
donemde 4 saatte bir; kan glukozu ve elektrolitler, arteriyel kan
gazi, 12 saatte bir; koagiilasyon paneli, 12 saatte bir ise hemogram
tetkikleri yapildi, sonuglarinda anormallik gozlenmedi. Hasta
hemodinamik olarak stabil seyretti. 24 saat sonra viicut sicakligi
saatte 0,5°C artirilacak sekilde hipotermi sonlandirildi. Yatiginin
4. giiniinde sedasyon destegi kesilen, Glaskow Outcome Skalasi
(GOS) 3 ve solunum parametreleri stabil olmayan hastaya tekrar
sedasyon destegi basland1. Yatisinin 6. giiniinde sedasyon destegi
tekrar kesilen, yatisinin 7. gliniinde solunum parametreleri, kan
gaz1 takipleri ve vital bulgular stabil olan hasta ekstiibe edilerek
maske oksijen destegi ile takip edilmeye baslandi. GKS: 12,
GOS 4, Serebral Performans Skalast (CPS) 2, destekle mobilize,
oral rejim alimi olan hasta, yakinlarina fiziksel ve biligsel
rehabilitasyon gerekliligi konusunda bilgi verilerek yatisinin 10.
gliniinde hastanemiz noéroloji servisine devir edildi.

TARTISMA

Kardiyak arrest sonrast SDGD, tam iyilesme hedefine dogru ilk
adimdir. SDGD sonras1 donem karmasik patofizyolojik bir siire¢
olup bu siirecin dogru sekilde yonetilmesi mortalite ve morbiditeyi
etkilemektedir .

Akut koroner sendrom (AKS), HDKA’in sik goriilen bir
nedenidir. Bir meta-analizde, HDKA hastalarinda akut koroner
arter lezyonunun prevalansi, %59 ile %71 arasinda oldugu tespit
edilmistir @,

2021 ERC kilavuzunda HDKA’lerde EKG’de ST elevasyonu
olan ve ST elevasyonu olmayan SDGD hastalarinda, akut koroner
tikanma olasilig1 varsa acil kardiyak kateterizasyon laboratuvar
degerlendirmesi diistiniilmelidir seklinde 6nerilmistir ©.

Yapilan galismalarda ST elevasyonlu kardiyak arrestlerde acil
kardiyovaskiiler girisimin taburculugu iyilestirdigi ve ndrolojik
iyilesme tizerinde olumlu etkileri oldugu saptanmistir ©. Bizim
hastamizda da SDGD sonra inferior MI tespit edilmesi iizerine
PKG planland1 ve sag koroner arterde (RCA) %90 darlik olmasi
nedeniyle PTCA yapildu.

Kardiyak arrest sonrasi viicut sicakligi ilk 48 saat igerisinde
yiikselme egilimindedir. Bu yiikselme ozellikle beyin oksijen
tiiketimini etkiler ve viicut sicakligindaki her bir derecelik artis
ile yaklasik %8 oraninda artisg goriiliir. Hipotermi ile beyin oksijen
tiiketimi %06-7 oraninda azaltilabilir. Es zamanli olarak iskemik
bolgelere oksijen sunumunu artirarak intrakraniyal basincin
diigmesi tizerine olumlu etki yaratir . Bu yiizden kardiyak arrest
sonrasi viicut 1s1s1 artiglarinin oniine gegilmelidir.
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2021 ERC kilavuzunda hastane ici ve dis1 kardiyak arrestlerde (ilk
ritim ne olursa olsun) basarili resiisitasyon sonrasi yanit alinamayan
(komadaki) tiim kardiyak arrest hastalarina hedeflenmis sicaklik
kontrolii 6nerilmektedir®. Biz de SDGD ve hemodinamik
stabilizasyonu saglanan, kilavuzun 6nerdigi gibi PKG uygulanan
hastamizda resiisitasyon sonrasi bakimin bir parametresi olarak
ndroprotektif amacla TTM uyguladik.

Resiisitasyon sonrasi bakimin 6nemli bilesenlerinden biri de kan
sekeri regiilasyonudur. Kilavuzda belirtildigi tizere gerekirse
insiilin inflizyonu kullanilarak 140-180 mg/dL kan sekerini
diizeyinin hedeflenmesi ve hipoglisemiden kaginilmasi (<70
mg/dL) onerilmektedir®. Diyabetik olan hastamizin da yogun
bakim iinitemize kabuliinde hiperglisemik olmasi {izerine insiilin
inflizyonu baglanarak ve siki takip ile kan sekeri<l80 mg/dL
olacak sekilde regiilasyonu saglandi.

Ciddi hipoksik-iskemik beyin hasari, genellikle CPS, modifiye
rankin skalas1 (MRS) veya GOS ile degerlendirilmektedir. Olumlu
bir norolojik sonu¢ genellikle CPS 1 veya 2, MRS 0 ile 3 veya
GOS 4-5 olarak kabul edilir ®. Bizim hastamizin GOS 4, SPS 2
olarak degerlendirildi.

Kardiyak arrest sonrasi hayatta kalan hastalar tarafindan bildirilen
en yaygin semptom, vakalarin % 50-71’inde olan yorgunluktur.
Hayatta kalanlarin ¢cogunda yavaslama algisi, dikkat sorunlari ve
hafiza problemleri gibi biligsel sorunlar gelismistir. Siklikla hasta
tarafindan bildirilen bir baska sonu¢ duygusal problemlerdir.
Kadinlarda, gen¢ hastalarda, biligsel problemi olanlarda ve
komorbiditesi olanlarda duygusal problemler daha yaygimn
saptanmustir ©.

Stres ve travma sonrast stres bozuklugu (TSSB) semptomlari
hayatta kalanlarin %16-28’inde tanimlanmistir. Bir c¢alismada,
hayatta kalanlarin yarisi1 kardiyak arrest sonrasi alt1 ayda davranis
ve duygularinda degisiklik oldugunu bildirmistir. Kardiyak arrest
sonrast biligsel rehabilitasyon programina katilan hastalarin
%70’inde ilgisizlik, diirtii eksikligi ve motivasyon azalmasi
bildirilmistir, ancak bu bulgu depresyondan ziyade biligsel
bozuklukla daha yakindan iligkili bulunmustur ©.

Rehabilitasyon siirecindeki amag bireyin artik fiziksel, fonksiyonel
ve bilissel bozukluklarinin getirdigi smirlar dahilinde 6nceki
isleyis seviyesine maksimum geri doniis derecesi elde etmesine
yardimc1 olmaktir.

2021 ERC kilavuzunda taburculuk oOncesi fiziksel ve fiziksel
olmayan hasarlarin fonksiyonel degerlendirmesinin yapilmasi
ve gerekli ise rehabilitasyon programlarina yonlendirilmesi
Onerilmistir®.  Bu nedenle hastalarin taburcu edilirken
rehabilitasyon konusunda bilgilendirilmesi, uygun kisilerle
bulusturulmast ve yonlendirilmesi tedavinin bir pargasi olarak
planlanmalidir. Taburculuktan sonraki 3 ay iginde kognitif durum,
duygusal problemler ve yorgunluk i¢in tarama yapilmasi, hasta
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ve yakinlaria gereken bilgi ve destegin saglanmasi ve gereken
durumlarda ilgili uzmanlara yonlendirilmesi 6nerilmistir ®,

Hastamiz1 ndroloji servisine devretmeden Once rehabilitasyon
siireci ile ilgili bilgi verildi. Hastamiz hastaneden taburcu
olduktan sonra zaman zaman hasta yakinlari ile gorisildii.
Hastanin desteksiz mobilize oldugu, ara sira yorgunluk hissettigi,
hafiza ile ilgili ciddi problem yasamadigi, depresif duygu durum
hali olmadig1 ancak konugma hizinda ve igeriginde azalma oldugu
Ogrenildi. Yonlendirmelerimiz sonucunda hastanin konusma
terapisti ile goriismesi saglandi.

SONUC

Ani kardiyak arrest beklenmedik, yasami tehdit eden en trajik
olaydir. Kardiyopulmoner-serebral resisiitasyonun primer hedefi
saglikli beyni olan fonksiyonel bir bireye yeniden kavusmaktir.

Resiisitasyon sonrast bakim ve bunun 6nemli bir parametresi olan
TTM uygulamasinin énemli bir basamak oldugu, hemodinamik
hedeflerin yaninda norolojik sag kalimm da hedeflenmesi,
bireysellestirilmis bilissel ve fiziksel rehabilitasyonun hastane
dist gelisen kardiyak arrest hastalarinda diistiniilmesi gerektigi
kanisindayiz.
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ABSTRACT
Neurological survival primarily determines mortality and

morbidity in patients with return of spontaneous circulation
(ROSC).

Targeted Temperature Management (TTM) is seen as the leading
proven neuroprotective treatment strategy in the literature.

We aimed to present a case in which we applied all the steps of
post resuscitation care in our intensive care unit due to out of
hospital cardiac arrest (OHCA) and ventricular fibrillation (VF)
and drew attention to the importance of the rehabilitation process.

Keywords: Cardiac arrest, Targeted temperature management,
Rehabilitation.

INTRODUCTION:
Seventy percent (70%) of the patients accepted for out of hospital

cardiac arrest do not response to the treatment and only less than
10% can be discharged .

Neurological survival primarily determines mortality and
morbidity in patients with return of spontaneous circulation
(ROSC). The last link of the chain of life after cardiac arrest is
defined as post resuscitation care and the goal of the treatments in
this step is improving the quality of life @.

Targeted Temperature Management (TTM) is seen as the leading
proven neuroprotective treatment strategy in the literature @.

In this study we aimed to present the case who was brought to our
emergency unit with out of hospital cardiac arrest (OHCA) and
ventricular fibrillation (VF) and to whom we applied all the steps
of post resuscitation care in our third stage intensive care unit.

CASE
The fifty-three year old male patient with the history of diabetes
was taken to the Emergency Room by 112 healthcare service.

The patient who was applied CPR at the scene and taken to
the emergency room with CPR by the healthcare staff received
defibrillation 3 times, 1 mg intravenous adrenaline, 300 mg
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amiodarone and effective CPR since his control rhythm was
VF. The patient with return time of spontaneous circulation
of 20 minutes, including pre hospital period, was unconscious,
had poor general condition, isochoric pupillas, bilateral positive
light reflexes, vital signs as 120 beats/min, 150/65 mmHg blood
pressure, SpO, 82% (with %100 FiO,), and 36°C body temperature.
Since Inferior Myocardial Infarction was seen in ECG, the patient
was hospitalized and sent to the angiography unit in order to
apply percutaneous coronary intervention (PCI). Percutaneous
right coronary angioplasty was applied. The patient did not have
cerebral edema, hemorrhage or pulmonary embolism as seen in the
cranial and thorax tomography imagings performed. Respiratory
support with mechanical ventilator in volume controlled mode was
started. At the time of intensive care unit admission the findings
were blood pressure 167/93 mmHg, heartbeat: 117 beats/min,
Glaskow coma score (GCS): 3, pupillas: isochoric, light reflexes:
bilateral positive, in arterial blood gas analysis the findings were
Ph: 7,16, pO,:90,1 mmHg, pCO,:53,6 mmHg, HCO,: 16 meq/L,
base deficit: -18,7 meg/L, SpO,: %94, and AST:494 U/L, ALT:273
U/L, Troponin>26224 ng/L, plasma glucose level 533 mg/dL.
Insulin infusion was started for plasma glucose level regulation.
Mechanical ventilator modes and support were revised according
to arterial blood gas analysis results. Sedation with propofol
(2 mg/kg/h) was started. TTM procedure was decided for the
patient who was hemodynamically stabilized before. For TTM,
heat pads (Arctic Sun Temperature Management System) and
rectal temperature probe is placed. Targetted body temperature
was decided as 35°C to reach in 4 hours. During TTM period
blood glucose level, arterial blood gas analysis and electrolytes
for every 4 hours, coagulation panel and hemogram for every 12
hourscoagulation panels were evaluated. No abnormalities were
observed. The patient was hemodynamically stable during the
process, At the end of the 24 hours, hypothermia was terminated
by increasing body temperature 0.5°C per hour. The patient with
Glaskow Outcome Scale 3 whose sedation support was ceased in
the 4th day of hospitalization and respiratory parameteres were
not stable was started to be sedatized again.

The patient whose sedation support was ceased on the 6th
day of hospitalization and respiratory parameters, blood gas
analysis follow ups and vital signs were stable on the 7th day of
hospitalization was extubated and started to be monitored with
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mask oxygen support. The patient with GCS:12, GOS: 4 and
Cerebral Performance Scale (CPS), who can mobilize with
support, was fed with oral regimen and transferred to the Neurology
Service on the 10th day of hospitalization, informing the relatives
about the necessity of physical and cognitive rehabilitation.

DISCUSSION

Return of spontaneous circulation is the first step towards full
recovery target. The period after the return of spontaneous
circulation is a complex pathophysiological process and the
appropriate management of it impacts mortality and morbidity ©.

Acute coronary syndrome (ACS) is a common cause of OHCA.
In a meta-analysis, it is detected that the prevalence of coronary
artery lesion is 59 to 71% in OHCA patients “.

According to the 2021 ERC guideline, emergency cardiac
catheterization laboratory should be considered if there is a
possibility of acute coronary occlusion in OHCAs patients with
and without ST elevation on ECG with ROSC ©. In the studies,
it is detected that emergent cardiovascular intervention improves
discharge and neurological outcome for the cardiac arrest cases
with ST elevation ©. In our case, since inferior MI was detected
after ROSC, PCI was planned and because of the 90% occlusion
of Right coronary artery (RCA) PTCA was performed.

The body temperature tends to increase in 48 hours after cardiac
arrest. This increase effects oxygen consumption of brain which
increases 8% for each 1°C raise in body temperature. The oxygen
consumption of brain can be reduced 6-7% by hypothermia. It
creates a positive impact on reduction of intracranial pressure
by increasing the oxygen presentation to the ischemic areas .
Therefore, the increase of body temperature after cardiac arrest
should be avoided.

In 2021 ERC guideline for in or out hospital cardiac arrest cases,
no matter what the initial rhythm was, targetted temperature
management is recommended for all cardiac arrest patients
unresponsive (in coma state) after successful resuscitation. We
applied TTM for neuroprotective purposes as a parameter of post-
resuscitation care to our ROSC and hemodinamically stablized
patient who received PCI, as the guideline recommends.

Plasma glucose regulation is one of the most important components
of post resuscitation care. As the guideline emphasizes, 140-180
mg/dL of plasma glucose level should be targetted using insulin
infusion when required and hypoglycemia (<70 mg/dL) should
be avoided ©. Since the patient has diabetes mellitus and olso
won hyperglycemic on admission to our intensive care unit
insulin infusion was started and blood glucose level was regulated
<180 mg/dL whit close follow-up.

Severe hypoxic ischemic brain injury is generally evaluated
with CPS, Modified Rankin Scale (MRS) or GOS. A positive
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neurological outcome is usually indicated by CPS 1 or 2, MRS
0 to 3 or GOS 4-5 scores®. Our patient was evaluated as GOS 4
and CPS 2.

The most common symptom reported by the patients surviving the
cardiac arrest is fatigue which is seen in 50-71% of all the cases.
Most of the surviving patients develop cognitive issues such as
perception of slowing down, attention and memory problems.
Emotional issues is another frequently reported outcome which was
detected more prevalent amongst younger patients, the females,
cognitively impaired patients and patients with comorbidities ©.

Stress and post traumatic stress disorder symptoms are identified
in 16-28% of the survivors. In a study, half of the survivors
reported that they had behavioural and emotional changes during
6 months after the cardiac arrest. Apathy, lack of impulse and loss
of motivation were detected in 70% of the patients attending the
cognitive rehabilitation programme after cardiac arrest. However
this finding was more closely related to cognitive disorder rather
than depression ©,

The purpose of the rehabilitation process is to help the individual
achieve the maximum degree of return to the previous functioning
level within the limits of her physical, functional and cognitive
disorders.

2021 ERC guideline recommends functional evaluation of physical
and non-physical detriments before discharge and consultation
to the rehabilitation programs when needed®. For this reason,
informing the patients about rehabilitation at discharge, bringing
them together with appropriate people and directing them should
be planned as a part of the treatment. It has been suggested that
screening tests for cognitive status, emotional issues and fatigue
within 3 months providing neccessary information and support to
the patient and their relatives and referral to the specialist when
necessary®.

Our patient was informed about rehabilitation process before
we handed him over to the Department of Neurology. After our
patient was discharged from the hospital, the relatives of the
patients were interviewed from time to time. It was learned that
the patient was mobilized without support, felt tired at times, had
no serious memory problems, and did not have a depressive mood,
but had a decrease in speech speed and content. As a result of our
referrals, the patient agreed to see a speech therapist.

CONCLUSION

Sudden cardiac arrest is the most catastrophic event that is life
threatining and unexpected. The primary aim of cardiopulmonary-
cerebral resuscitation is to regain a functional individual with a
healthy brain.

Our opinion is that post-resuscitation care and TTM practice, which
is an important parameter of it, is an important step, neurological
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survival should be targeted in addition to hemodynamic goals,
and individualized cognitive and physical rehabilitation should be
considered in out-of-hospital cardiac arrest patients.
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