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OZET

Amag

Kardiyak arrest (KA) sonrast spontan dolasimin geri dénmesi
(SDGD) ile yogun bakim siireci baglamaktadir. KA’e neden olan
patolojinin belirlenmesi ve ortadan kaldirilmasmin ardindan
yakin hemodinamik izlem ve tedavi stratejilerinin hedefe yonelik
gergeklestirilmesi sag kalimi etkileyen faktorlerden oldugu
resiisistasyon sonrasi bakim ile ilgili uluslararasi kilavuzlarda
bildirilmistir. Bu ¢alisma ile iilkemiz yogun bakim hekimlerinin
KA sonrast hemodinamik izlem ve tedavi uygulamalart hakkindaki
yaklagimlarini belirlemeyi amagladik.

Yontem

Yerel etik kurul onami alindiktan sonra yogun bakim uzmanlarina
hazirlanan anket e-mail ve sosyal medya araglari ile ulastirilmistir.
Anket toplam 15 sorudan olusmakta idi. Ik 4 soru demografik
veriler, diger sorular tercih edilen hemodinamik monitorizasyon
yontemleri ve gerektiginde tercih ettikleri inotropik ve vazopressor
ajan se¢imleri ile ilgiliydi.

Bulgular

Ankete 122 hekim katild1. Katilanlarin % 63,9 unun yogun bakim
deneyimi 10 yilin altindaydi. Katilimeilarin % 81,1'inin ¢alistigt
kurumlarda KA sonrasi hemodinamik izlem ve tedavi ile ilgili bir
yazili protokolii bulunmamaktadir. Yogun bakim hekimlerimiz
KA sonras1 hemodinamik monitorizasyon tekniklerinden invaziv
ve noninvaziv arter basinci, santral venoz basing (SVB) ve laktat
Ol¢timiinii daima kullanirken, pulmoner arter basinci (PAB)
Ol¢timiinii hi¢bir zaman kullanmadiklart saptanmistir. Miks venoz
oksijen satiirasyonu (SvO,), bacak kaldirma testi, ultrasonografi
ile vena cava inferior ¢ap1 ve end-tidal karbondioksit (etCO-2)
Olciimlerini ise bazen kullanmaktaydilar. Kardiyak output
monitdrizasyonunu katilimeilarin ¢ogunlugu kullanamamaktadir.
Bu yontemlerin igerisinde ise en g¢ok arteriyel katater dalga
analizi tercih edilmektedir. Kardiyak arrest sonrasi rutin olarak
ekokardiyografi yapilma orani daha diisiiktii. Volim ag¢iginda
ilk kristalloidler tercih edilirken, vazopressor olarak ilk tercihin
noradrenalin, inotrop olarak ise dopamin oldugu izlendi.
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Sonuc¢

KA sonrasi erken donemde oliimler siklikla kardiyak nedenlere
bagli olmaktadir. Dogru karar vermek ve dogru yontemi segmek
hastanin hayatta kalma sansint arttirmaktadir. Bu nedenle
yakin hemodinamik takip ve ekokardiyografi gibi noninvaziv
yontemlerin sorunun erken tani ve tedavisi agisindan 6nemli
oldugu kanatindeyiz.

Anahtar kelimeler: kardiyak arrest, yogun bakim, hemodinamik
monitorizasyon, kardiyak patoloji tedavi yontemleri

ABSTRACT

Objective

The intensive care process begins with the return of spontaneous
circulation after cardiac arrest (CA). It has been reported in
international guidelines on post-resuscitation care that close
hemodynamic monitoring and targeted implementation of
treatment strategies after identification and elimination of the
pathology causing CA are factors affecting survival. With this
study, we aimed to determine the approaches of our country's
intensive care physicians regarding hemodynamic monitoring and
treatment practices after CA.

Method

After obtaining local ethics committee approval, the survey was
sent to intensive care specialists via e-mail and social media tools.
The survey consisted of 15 questions in total. The first 4 questions
were about demographic data, the other questions were about
preferred hemodynamic monitoring methods and their preferred
inotropic and vasopressor agent choices when necessary.

Results

Totally 122 physicians participated in the survey. 63.9% of the
participants had less than 10 years of intensive care experience.
There was no written protocol regarding hemodynamic monitoring
and treatment after CA in the institutions where 81.1% of the
participants worked. It has been determined that intensive care
physicians always use invasive and noninvasive arterial pressure,
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central venous pressure (CVP) and lactate measurement among
hemodynamic monitoring techniques after CA, but never use
pulmonary artery pressure (PAP) measurement. Mixed venous
oxygen saturation (SvO2), leg raising test, inferior vena cava
diameter by ultrasonography, and end-tidal carbon dioxide (etCOz2)
measurements were sometimes used. The majority of participants
were unable to use cardiac output monitoring. Among these
methods, arterial catheter wave analysis is the most preferred.
The rate of routine echocardiography after cardiac arrest was
lower. While crystalloids were the first choice in volume deficit,
noradrenaline was the first choice as a vasopressor and dopamine
as an inotrope.

Conclusion

Deaths in the early period after CA are often due to cardiac causes.
Making the right decision and choosing the right method increases
the patient's chance of survival. Therefore, we believe that close
hemodynamic monitoring and noninvasive methods such as
echocardiography are important for early diagnosis and treatment
of the problem.

Keywords: Cardiac arrest,intensive care, hemodynamic
monitoring, cardiac pathology treatment methods

GIRIS

Kardiyak arrest sonrast SDGD ve yogun bakim iinitesine (YBU)
kabul edilen olgularda ilk 24 saat ig¢indeki Olimiin siklikla
kardiyak nedenlere, daha sonraki zamanlarda ise ndrolojik hasara
bagli olarak gelistigi bildirilmektedir-?.

Postkardiyak arest sendromu (PKAS), basarili kardiyopulmoner
restisitasyon (KPR) sonrasi gelisen kompleks patofizyolojik
stiregler olarak ifade edilmistir®. Bu sendrom hipoksik beyin
hasari, miyokard disfonksiyonu, sistemik iskemi/reperfiizyon
yaniti ve presipite eden patolojiden olusmaktadir. Her hastada
PKAS gelismeyebilir ya da siddeti farkli olabilir. KPR siiresi,
mevcut yandas hastaliklarin varligi ve arreste neden olan
patalojiye bagli olarak karsimiza hipovolemik, kardiyojenik
ve vazodilatasyonel sok olarak ¢ikar®. Bu nedenle KA sonrasi
YBU’e alinan hastalarin monitorizasyonu sorunun hizli taninmasi
ve gerekli tedavilerinin baglanmasi ve tedavi yanitlariin takibi
acisindan onemlidir. Yogun bakim kliniklerinin sahip oldugu
monitérlere ya da yogun bakim uzmaninin bilgi, beceri ve
deneyimlerine gore monitorizasyon ve tedavi yaklagimlar
farklilik gosterebilmektedir.

Bu calisma ile iilkemiz yogun bakim hekimlerinin KA sonrasi
hemodinamik izlem ve tedavi uygulamalar1 hakkindaki
yaklagimlarini belirlemeyi amagladik.

YONTEM

Mersin Universitesi KlinikYerel Etik Kurul onami alindiktan
sonra hazirlanan anket 150 yogun bakim uzmanina internet ve
sosyal platformlar https://docs.google.com/forms/d/1CEIIT8vL
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polQ8hNboo7RBJ4f7MWDY 1twGxmgdGeBQHM/edit?pli=1
araciligi ile ulagtirilmistir. Yogun bakimlarda ¢alisan hekim sayisi
yaklagik 1500 olmasi nedeniyle % 95 giiven diizeyinde % 5 hata
marjiniyle anket uygulanmasi gereken kisi sayisi minimum 150
olarak hesaplanmistir.

Hazirlanan anket toplam 18 sorudan olugmakta olup ilk 5
soru demografik verilerden olusmakta idi. Diger sorular YBU
doktorlarmin hemodinamik takip amagli hangi monitorizasyon
tekniklerini kullandiklarini, hedefledikleri ortalama ve sistolik
arter basing degerlerinin ne oldugu, voliim a¢1g1 durumunda hangi
stvilart tercih ettikleri, inotrop veya vazopresdr olarak hangi
ajanlari tercih ettiklerini sorgulamaktaydi. Ayrica kardiyak output
Ol¢imii yapip yapmadiklari, eger yapiyorlarsa hangi yontemi
tercih ettikleri, hedeflenmis 1s1 yonetimi (TTM) uygulayip
uygulamadiklart ve TTM uygulamanin vazopressor kullanimini
etkileyip etkilemedigi ve calistiklari YBU’lerinde KA sonrasi
hemodinamik izlem ve tedavi ile ilgili bir yazili protokollerinin
olup olmadig arastirild.

Yogun bakimda gorev almayan doktorlar ¢alismaya dahil edilmedi.
Tanimlayict bir ¢alisma olmasi nedeniyle veriler frekans olarak
Ozetlendi.

BULGULAR

Anket yogun bakimda calisan 150 hekime ulastirildi, 122 kisi
ankete katildi. Demografik veriler incelendiginde katilimcilarin
%43.8’1 kadin, %56.2°1 erkek oldugu izlendi. Ankete katilanlarin
% 53,3’ 30-40 yas araliginda iken, %24.2’si 40-50 vyas,
%19.2’s1 50-60 yas ve %3.3’1 25-30 yas araliginda idi. Ankete
yanit veren yogun bakim uzmanlarinin ¢alistiklart bolgelere ve
kurumlara gore dagilimlart grafik olarak gosterilmistir (Grafik 1,
Grafik 2). Katilimcilarin yogun bakim deneyimlerine bakildiginda
%63,9’unun 10 yilin altinda, %26.2’si 11-20 y1l arasinda, %8.2’si
21-30 y1l ve %1.6°s1 31 y1l ve iistii olarak saptandi.

Grafik I: Katilimcilarin ¢alistiklart bolgelere gore dagilimlar
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Grafik 2: Katilimcilarin galistiklart kurumlara gore dagilimlari
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Yogun bakim hekimlerinin; “Kardiyak arrest sonrast YBU’ye
kabul ettiginiz hastalara hemodinamik takip amagli hangi
monitorizasyon tekniklerini kullaniyorsunuz?” sorusuna verdikleri
yanit Tablo 1 de belirtilmistir.

Tablo 1: Hemodinamik takip amach tercih edilen
monitorizasyon tekniklerinin dagilimi
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Hicbir | Bazen | Daima | Toplam
zaman % (n) % (n) % (n)
% (n)

Noninvaziv kan %17,2 %30,1 | %52,6 100
basinci (16) (28) (49) (93)

Invaziv arter %3,3 %30,5 | %66,1 100
4 (37) (80) (121)

SVB %14,2 %42.8 | %42,8 100
(16) (48) (48) (112)

Miks venoz oksijen %32 %424 | %254 100
satlirasyonu (34) (45) 27 (106)

End-tidal CO: %38.,6 %40,5 | %20,7 100
(39) 41) (21) (101)

Pulmoner arter %385,5 %14.,4 %0 100
basinci (77) (13) (0) (90)

Laktat %3,3 %13,2 | %83,4 100
4 (16) (101) (121)

Kapiller geri dolum | %25,7 %43,5 | %30,6 100
zamani (26) (44) (31) (101)
Bacak kaldirma %18.,6 %57 %24.2 100
testi (20) (61) (26) (107)
USG ile Vena cava %31,1 %53,7 %15 100
inf. ¢ap1 (33) (57) (16) (106)

Katilimeilarin %74.4°1 kardiyak output (KO) monitorizasyonu
kullanirken, %25.6’sin1n ise kullanmadig1 saptanmuistir.
Katilimeilarin tercih ettikleri KO monitorizasyon yontemlerinin

siklig1 Tablo 2’de belirtilmistir.
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Tablo 2:Kardiyak output monitorizasyonu uygulayan
katilimeilarin tercih ettikleri yontemlerin sikliklari

Hicbir | Bazen | Daima | Toplam
zaman % (n) % (n) % (n)
% (n)
Pulmoner arter %90,6 %38 %1,3 100
termodiliisyon (68) (6) (1) (75)
Transpulmoner %069,7 %24.,4 %35,8 100
termodiliisyon (60) 21 (5) (86)
Lityum diliisyon %98,6 %1,3 %0 100
(71) ) V) (72)
Arteriyal katater %42,8 %31,8 | %25,2 100
dalga analizi (39) (29) (23) 91)
Ozefageal %90,2 %38.3 %1,3 100
dopler (65) (6) (1) (72)
Transtorasik %72,3 %22,3 %35,2 100
ekokardiyografi (55) (17) 4 (76)
Finger cuff %98,6 %1,3 %0 100
metod (71) (1) (0) (72)
Biyoimpedans %91,7 %8,2 %0 100
(67) (6) 0) (73)

“KA sonrast hedeflediginiz ortalama (OAB) ve sistolik arter
basing (SAB) degeriniz kag mmHg’dir?” sorularina yanit grafik
olarak verilmistir (Grafik 3, Grafik 4)

Grafik 3: Katilimcilarin KA sonrasi hedefledikleri ortalama arter
basing deger dagilimlari
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Grafik 4: KA sonrast hedeflediginiz sistolik arter basing degeriniz
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Voliim agi181 oldugu disiiniilen dirumlarda katilimeilarin %94.2°si
kristaloid, %0.8’1 kolloid ve %5°1 de her iki siviy1 kombine olarak
kullanmay1 tercih etmisler. Katilimeilarin %58.2 sinin KA sonrasi
Ekokardiyografi (EKO) yaptiklarini, %41.8’1 ise yapmadiklarimi
belirtmislerdir.

Katilimeilarin biiyiik ¢ogunlugunun (%94.3) vazopresor ajan
olarak Noradrenalini tercih ettikleri saptanmistir. Adrenalini
tercih edenler %3.3 sikliginda idi. Adrenalini daha az siklikta
Vazopressin ve Efedrin takip etmektedir. inotrop ajan tercihlerine
gore dagilim oranlart Grafik 5 gosterilmistir. Katilimeilarin
%94.3°1i vazopressor ve inotropik ajanlari santral yoldan, %5.7’si
ise periferik yoldan uyguladilarini ifade etmislerdir.

Grafik 5: Katilimcilarin inotropik ajan tercih dagilimlari
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Katilimeilarin %67,2’si calistiklart klinikte TTM uygularken,
%32,8’i TTM uygulamadiklarint ifade etmislerdir. “TTM
uygulamasi vazopresor gereksinimini etkiledi mi?” Sorusuna
%76,8°1 hay1r yanit1 verirken %23,2°si evet yanitint vermislerdir.
Katilimeilarin - %81,1'inin  ¢alistigt  kurumlarda KA sonrasi
hemodinamik izlem ve tedavi ile ilgili bir yazili protokoliiniin
bulunmadig: saptandi.

TARTISMA
Kardiyak arrest sonrast YBU’e alinan hastalarin biiyiik
cogunlugunda erken donemde miyokardiyal yetmezlik

gelismektedir®. Bu nedenle bu hasta grubunda hemodinamik
monitorizasyon hem sorunun tespitinde, hem de uygun tedavinin
saglanmasinda énemlidir. Ozellikle KA sonrasi ilk saatlerde erken
tan1 ve miidahale ile uygun hemodinaminin saglanmasi hastalarin
hayatta kalma sanslarini arttirmaktadir.

Hemodinamik monitorizasyon yontemleri non-invaziv kan
basinct Slgiimiinden (NIKB), invaziv olarak odlgiilen kardiyak
output (KO) yontemlerini de igeren genis bir yelpazeye sahiptir.
Monitorizasyon yontemini belirleyen durumlar, hastanin klinik
durumu, uygulayicinin tecriibesi ve hastanenin sahip oldugu
olanaklara bagli olarak degisiklik gostermektedir. Anket
sonuglarma baktigimizda katilimcilarin bityiik ogunlugu sirastyla
hemodinamik izlem amaciyla laktat diizeyi, invaziv kan basinci
(IKB), NIKB ve SVB 6l¢iimlerini kullanmaktaydilar. invaziv olan
uygulanmasi 6zel beceri gerektiren pulmoner arter basing (PAB)
monitorizasyonunun %385,5 oraninda hi¢ kullanilmadigini, bunun
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yant sira bacak kaldirma testi gibi volim agig1 ve voliime yaniti
hakkinda fikir verebilecek bir yontemin daha siklikla kullanildigimi
tespit ettik. Ayrica son yillarda teknolojinin gelisimiyle birlikte her
alanda kullanimi artan USG’nin de daha az siklikta kullanildig:
tespit edildi. Yapilan arastirmalar incelendiginde "PAB"
monitorizasyonun altin standart olmasma ragmen son yillarda
uygulama zorlugu ve komplikasyonlar nedeniyle artik tercih
edilmedigi belirtilmektedir®. Transtorasik ekokardiyografi
(TTE) KA nedenlerini arastirmada (6zellikle pulmoner emboli,
pnomotoraks, kardiyak tamponad ve hipovolemi gibi durumlarin
tespiti), kalbin kasilma giicii (ejeksiyon fraksiyonu) ve voliim
durumu hakkinda fikir sahibi olmamiza yardimci olur. Hem
Avrupa Resiisitasyon Dernegi (ERC) hem de Amerikan Kalp
Dernegi (AHA) kilavuzlarinda KA nedenini, kalp boyutlarini ve
miyokardiyal disfonksiyonu belirlemek amaciyla erken dénemde
EKO onerilmektedir” ®. Ayrica EKO hastanin vazopresor veya
inotrop gereksinimini tespit etmede Onemli rol oynayabilir®.
Boylece hastaya dogru tedavi yontemleri uygulanabilir.
Katilimcilarin TTE’yi daha az kullanmalarinin nedeni cihazlarmin
veya TTE kullanim becerilerinin olmamasi olabilir. Bu durumlarda
istenen kardiyoloji konsiiltasyonlarin gec¢ karsilanmasi, erken
miidahaleyi 6nlemektedir.

Kardiyak output monitorizasyonu KA sonrasi erken donemde
hastalardaki patolojiyi tespitte ve tedavi kararinda ve yanitinin
izlenmesinde 6nemli rol oynamaktadir”®. KO 6l¢timii igin ¢ok
farkli yontemler vardir. Son yillarda invaziv olmayan yontemlerin
kullanimi artmistir. KO monitorizasyonu amaciyla nabiz indeksi
siirekli kardiyak output (PICCO), nabiz kontur analizleri gibi non
invazivyontemlerkullanilmayabaglanmistir®®. Katilimcilarimizin
%74,4’tintin KO monitorizasyonu kullandiklart izlendi. Siklikla
“arteriyal katater dalga analizi” yontemini kullandiklaring
lityum diliisyon, figer cuff metod, pulmoner arter termodiliisyon
yontemi gibi hem invaziv hem de invaziv olmayan bu yontemleri
hi¢bir zaman kullanmadiklarini ifade etmislerdir. Katilimcilarin
teknoloji gerektiren yontemleri az kullanmalarinin nedeninin bu
cihazlara sahip olmamalarina bagli oldugunu diistindiik.

Kardiyak arrest sonrasi hipotansiyon dokulara oksijen iletimini
azaltarak norolojik hasarin artmasi ve sag kalim oranlarinin
azalmasina neden olabilir. Bu konu ile ilgili yapilan ¢alismalarda
hipotansiyon taniminin farklilik gosterdigi tespit edilmistir®. ERC
kilavuzu yeterliidrar ¢ikisi (0,5 ml/kg/ saat) ve normal plazma laktat
degeri saglayan OAB hedeflenmesini 6nerirken, AHA kilavuzlari
hemodinamik hedeflerin hastalara gore bireysellesmesi gerektigini
vurgulamaktadir”. Bizim aragtirmamizda da uygulayicilar
arasinda farkliliklar mevcut olmakla birlikte gogunlugu literatiirle
uyumlu OAB ve SAB degerlerini hedeflemislerdi. Uygun
hemodinamiyi saglamak amaciyla sivi agigi olan hastalarin voliim
aciklarinin ilk olarak kristaloid soliisyonlarla tamamlanmasi
gerektigi kilavuzlarda belirtilmistir”-3 ., Bizim anket sonuglarimiz
da literatiir ile benzerdi.

Sorumlu Yazar
nurcan66@hotmail.com



Turkish
Journal of
RESUSCITATION

Kardiyak arrest sonrasi gelisen postkardiyak arrest sendromu
(PKAS)’a neden olan parametrelerden birisi iskemi reperfiizyona
bagli gelisen sistemik inflamatuar yanittir!®. Endotel aktivasyonu
ve inflamatuar mediyatorlerin salimimina bagli olarak sepsis
benzeri bir tablo gelisebilir ve vazoaktif ajanlarin kullanilmasi
gerekebilir. En gliglii vazopressor ajan Adrenalindir, ancak ayni
zamanda pozitif inotrop ve tasikardi yapici etkilere sahip olmasi
nedeniyle izole vazopresor etki gereken durumlarda siklikla
Onerilen ajan Noradrenalindir®'V,  Yapilan arastirmalarda KA
sonrast miyokard yetmezligi gelisen durumlarda ilk tercih
edilmesi gereken ajan olarak Dobutamin onerilmektedir® .
Dobutaminin yiiksek dozlarda kullaniminin (2-7,5 pg/kg/dk'lik)
tasikardiye neden olabilecegi bilinmektedir. Ancak Dobutamin
ayni zamanda vazodilatasyona neden olabileceginden yeterli
OAB degerini koruyabilmek i¢in Noradrenalin ile birlikte
kullanilmast &nerilmektedir. Boylece bu kombinasyonun hem
a hem de B reseptor etkilerinden faydalanilmis olunur'?, Bizim
anket sonuglarimiza baktigimizda, inotropik ajan kullanimi
gerektiginde katilimcilarin en stk Dopamini tercih ettikleri, ikinci
ve tgiincii siklikta Noradrenalin ve Dobutamin takip etmekteydi.
Katilimcilarin Dopamini daha sik tercih etme nedenleri Dopaminin
hem inotrop hem de vazopresor (yiiksek dozlarda) etkileri ve
DI reseptorleri (diisiik dozlarda) iizerinden renal, mezenterik ve
koroner kan akimini arttirict etkilerinden faydalanmak istemeleri
olabilir.

Vazopresor ve inotropik ajan uygulama yeri olarak Oncelikle
santral yollar 6nerilmektedir. Periferik yollardan uygulandiginda
vazokonstriksiyona bagli dolagim bozuklugu gelisebilmektedir®.
Calismamizda katilimcilarin literatiirle uyumlu olarak santral yolu
tercih ettikleri gorildi.

Kardiyak arrest sonrasi TTM uygulamasi 6zellikle hastalarda
norolojik fonksiyonlart iyilestirici etkileri nedeniyle hem ERC
hem de AHA kilavuzlan tarafindan tavsiye edilmektedir-7-9,
Son yillarda ¢ok diisiik 1s1 hedefleri yerine viicut 1sisinin
37 C°nin {stiine ¢itkmasmin ve 1s1 inis ¢ikislarinin 6dnlenmesi
onerilmektedir”. Arastirmamizda uygulayicilarin tgte ikisinin
TTM uyguladiklar1 saptandi. Uygulamadiklarini ifade eden
katilimcilarin - 1s1  kontroliinii  saglayacak sistemlere sahip
olmadiklari kanisina vardik.

TTM uygulanmasmin kendisi (bradikardi ve KO da diisme),
bu esnada uygulanan sedatif ve kas gevsetici ajanlar hastalarda
hemodinamik degisikliklere neden olabilir, hatta vazoaktif ajan
gereksinimi artabilir®'>!¥. Yapilan bir arastirmada hastane disi
KA gelisen ve TTM uygulanan olgularin 1/3’tinde hemodinamik
disfonksiyon gelistigi ancak daha biiylik sayida arastirmalara
gereksinim oldugu bildirilmistir®™. Bizim aragtirmamizda da
literatiir ile benzer sekilde TTM uygulayicilarinin sadecel/4’i
hemodinamik degisiklik ile karsilastiklarini belirtmislerdir.

Katilimeilarin = %81,1't  ¢alistiklar1  kurumlarda KA  sonrasi
hemodinamik izlem ve tedavi ile ilgili bir yazili protokoliiniin
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bulunmadigini ifade etmislerdir. Ancak anket yanitlari
incelendiginde yazili protokolleri olmamasina ragmen giincel
algoritmalara uygun davrandiklarini izlenmektedir.

SONUC

Kardiya arrest sonrasi erken donemde oliimler siklikla kardiyak
nedenlere bagli olmaktadir. Dogru karar vermek ve dogru
yontemi se¢mek hastanin hayatta kalma sansini arttirmaktadir. Bu
nedenle sahip oldugumuz imkanlar dogrultusunda yapilan yakin
hemodinamik takip ve ekokardiyografi gibi noninvaziv yontemler
sorunun erken tani ve tedavisi agisindan 6nemlidir. Ayrica yogun
bakim uzmanlar1 ve yardimci personellere monitorizasyon
teknikleri ile ilgili egitimlerinin yapilmasi ve giincel kilavuzlar
ile ilgili farkindaliklarin saglanmasimin KA sonrasi yogun bakim
tinitesine alinan hastalarin prognozunu olumlu yonde etkileyecegi
kanaatindeyiz.
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ABSTRACT

Objective

The intensive care process begins with the return of spontaneous
circulation after cardiac arrest (CA). It has been reported in
international guidelines on post-resuscitation care that close
hemodynamic monitoring and targeted implementation of
treatment strategies after identification and elimination of the
pathology causing CA are factors affecting survival. With this
study, we aimed to determine the approaches of our country's
intensive care physicians regarding hemodynamic monitoring and
treatment practices after CA.

Method

After obtaining local ethics committee approval, the survey was
sent to intensive care specialists via e-mail and social media tools.
The survey consisted of 15 questions in total. The first 4 questions
were about demographic data, the other questions were about
preferred hemodynamic monitoring methods and their preferred
inotropic and vasopressor agent choices when necessary.

Results

Totally 122 physicians participated in the survey. 63.9% of the
participants had less than 10 years of intensive care experience.
There was no written protocol regarding hemodynamic monitoring
and treatment after CA in the institutions where 81.1% of the
participants worked. It has been determined that intensive care
physicians always use invasive and noninvasive arterial pressure,
central venous pressure (CVP) and lactate measurement among
hemodynamic monitoring techniques after CA, but never use
pulmonary artery pressure (PAP) measurement. Mixed venous
oxygen saturation (SvO:), leg raising test, inferior vena cava
diameter by ultrasonography, and end-tidal carbon dioxide (etCO-)
measurements were sometimes used. The majority of participants
were unable to use cardiac output monitoring. Among these
methods, arterial catheter wave analysis is the most preferred.
The rate of routine echocardiography after cardiac arrest was
lower. While crystalloids were the first choice in volume deficit,
noradrenaline was the first choice as a vasopressor and dopamine
as an inotrope.
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Conclusion

Deaths in the early period after CA are often due to cardiac causes.
Making the right decision and choosing the right method increases
the patient's chance of survival. Therefore, we believe that close
hemodynamic monitoring and noninvasive methods such as
echocardiography are important for early diagnosis and treatment
of the problem.

Keywords: Cardiac arrest,intensive care, hemodynamic
monitoring, cardiac pathology treatment methods

INTRODUCTION

It is reported that in cases with return of spontaneous circulation
(ROSC) after cardiac arrest and admitted to the intensive care
unit (ICU), the cause of death within the first 24 hours is often
due to cardiac causes and later due to neurological damage™?.

Post Cardiac Arrest Syndrome (PCAS) is defined as the complex
pathophysiological processes that develop after successful
cardiopulmonary arrest (CPR)®. This syndrome consists
of hypoxic brain injury, myocardial dysfunction, systemic
ischemia/reperfusion response, and precipitating pathology.
PCAS may not develop in every patient or its severity may vary.
Depending on the duration of CPR, the presence of existing
comorbidities and the pathology causing the arrest, it may present
as hypovolemic, cardiogenic and vasodilatational shock®.
Therefore, monitoring of patients admitted to the ICU after CA
is important for rapid recognition of the problem, initiation of
necessary treatments, and monitoring of treatment responses.
Monitoring and treatment approaches may differ depending on
the monitors available in intensive care clinics or the knowledge,
skills and experience of the intensive care specialist.

We aimed to determine the approaches of our country's
intensive care physicians regarding hemodynamic monitoring
and treatment practices after CA with this study.

Corresponding Author
nurcan66@hotmail.com


https://orcid.org/0000-0003-0141-1111
https://orcid.org/0000-0002-1556-7996
https://orcid.org/0000-0002-7884-5842
https://orcid.org/0000-0002-6210-5962
https://orcid.org/0000-0002-7368-8147
https://orcid.org/0000-0002-8070-0159
https://orcid.org/0000-0002-1416-5354

Turkish
Journal of
RESUSCITATION

METHOD

After obtaining approval from Mersin University Clinic Local
Ethics Committee, the prepared survey was delivered to 150
intensive care specialists via internet and social platforms https://
docs.google.com/forms/d/ICEIT8vLpolQ8hNboo7RBJ4f7TMW
DY 1twGxmgdGeBOQHM/edit?pli=1. Because of the number of
physicians working in intensive care units is approximately 1500,
the minimum number of people to whom the survey should be
administered was calculated as 150, with a 5% margin of error at
a 95% confidence level.

The prepared survey consisted of a total of 18 questions and the
first 5 questions consisted of demographic data. Other questions
asked which monitoring techniques ICU physicians use for
hemodynamic follow-up, what their target mean and systolic
arterial pressure values are, which fluids they prefer in case of
volume deficit, and which agents they prefer as inotropes or
vasopressors. It was also investigated whether they measured
cardiac output, if so, which method they preferred, using TTM,
whether TTM application affected the use of vasopressors, and
presence of a written protocol for hemodynamic monitoring and
treatment after CA in the ICUs where they worked.

Doctors who did not work in intensive care were not included in
the study.

Since itis a descriptive study, the data is summarized as frequency.

RESULTS

The survey was delivered to 150 physicians working in intensive
care, 122 of whom participated in the survey. When demographic
data were examined, it was observed that 43.8% of the
participants were female and 56.2% were male. While 53.3% of
the participants were between 30-40, 24.2% were between 40-50,
19.2% were between 50-60 and 3.3% were between 25-30 years
old. The distribution of intensive care specialists who responded
to the survey according to the regions and institutions in which
they work is shown graphically (Graph 1, Graph 2). When the
participants' intensive care experience was examined, it was
determined that 63.9% had less than 10 years, 26.2% had between
11-20 years, 8.2% had 21-30 years, and 1.6% had 31 years and
above.

Graphic 1: Distribution of participants accordig to the regions
they work in
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Black Searegion

Education and Research Hospital
Aegean Region
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Graphic 2: Distribution of
institutions they work for

panicipants according to the

State university hospital
Foundation university hospital
Education and Research Hospital
State hospital

Private hospital

The responses of intensive care physicians to the question, “What
monitoring techniques do you use for hemodynamic follow-up in
patients admitted to the ICU after cardiac arrest?” are shown in
Table 1.

Table 1: Distribution of preferred monitoring techniques for
hemodynamic monitoring

Never | Sometimes | Always | Total
(n) % (n) % (n) % (n) %
Noninvasive 17,2% 30,1% 52,6% 100
blood pressure (16) (28) (49) (93)
Invasive artery 3,3% 30,5% 66,1% 100
4) (37) (80) (121)
CvpP 14,2% 42.8% 42.8% 100
(16) (48) (48) (112)
Mixed venous 32% 42,4% 25,4% 100
oxygen saturation | (34) (45) 27) (106)
End-tidal CO2 38,6% 40,5% 20,7% 100
(39) (41) 21 (101)
Pulmoner artery 85,5% 14,4% 0% 100
pressure (77) (13) (0) (90)
Lactate 3,3% 13,2% 83,4% 100
4) (16) (101) (121)
Capillary refill 25,7 % 43,5% 30,6% 100
time (26) (44) 31) (101)
Leg raising test 18,6% 57% 24,2% 100
(20) (61) (26) (107)
Vena cava inf. 31,1% 53,7 % 15% 100
diameter with US (33) (57) (16) (106)
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It was determined that 74.4% of the participants used cardiac
output monitoring, while 25.6% did not use it. The frequency of
cardiac output monitoring methods preferred by the participants
is shown in Table 2.

Table 2: Frequencies of preferred methods of participants who
use cardiac output monitoring

Never | Sometimes | Always | Total

(n) % (n) % (n) % (n) %
Pulmonary artery | 90,6% 8% 1,3% 100
thermodilution (68) (6) ) (75)
Transpulmonary 69,7% 24,4% 5,8% 100
thermodilution (60) (21 5) (86)
Lithium dilution 98,6% 1,3% 0% 100
(71) @) 0 (72)
Arterial catheter 42,8% 31,8% 25,2% 100
wave analysis (39) (29) (23) 91
Esophageal 90,2% 8,3% 1,3% 100
doppler (65) (6) ) (72)
Transesophageal 72,3% 22,3% 5,2% 100
echocardiography (55) (17) 4) (76)
Finger cuff 98,6% 1,3% 0% 100
method (71) (1) (0) (72)
Bioimpedance 91,7% 8,2% 0% 100
(67) (0) 0) (73)

The answer to the question “What is your target mean and systolic
arterial pressure value after cardiac arrest in mmHg?” is given
graphically (Graph 3, Graph 4).

Graphic 3: Distributions of the mean arterial pressure values
targeted by the participants after CA
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Graphic 4: Distribution of the targeted systolic arterial pressure
values after CA of the participants
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In cases where volume deficit was suspected, 94.2% of the
participants preferred to use crystalloids, 0.8% colloids, and 5%
combined both fluids. 58.2% of the participants stated that they
performed echocardiography (ECHO) after CA, while 41.8%
stated that they did not.

It was determined that the majority of the participants (94.3%)
preferred noradrenaline as the vasopressor agent. Those who
preferred adrenaline had a frequency of 3.3%. Adrenaline
is followed less frequently by vasopressin and ephedrine.
Distribution rates according to inotropic agent preferences are
shown in Graph 5. 94.3% of the participants stated that they
applied vasopressor and inotropic agents centrally, and 5.7%
peripherally.

Graphic 5: Participants' inotropic agent preference distributions
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While 67.2% of the participants applied TTM in the clinic
they worked in, 32.8% stated that they did not apply TTM.
To the question “Does TTM application affect vasopressor
requirements?” 76.8% answered no, while 23.2% answered yes.
It was found that 81.1% of the participants did not have a written
protocol regarding hemodynamic monitoring and treatment after
CA in the institutions where they worked.

DISCUSSION

The majority of patients admitted to the ICU after CA develop
myocardial insufficiency in the early period®. Therefore,
hemodynamic monitoring is important in this patient group both
to determine the problem and to provide appropriate treatment.
Early diagnosis and intervention, especially in the first hour
after CA, and ensuring appropriate hemodynamics increase the
patients' chances of survival.

Hemodynamic monitoring methods cover a wide spectrum, from
non-invasive blood pressure measurement (NIBP) to invasive
cardiac output (CO) measurement. The circumstances that
determine the monitoring method vary depending on the clinical
condition of the patient, the experience of the practitioner, and
the facilities available to the hospital. When we look at the
survey results, the majority of the participants used lactate level,
invasive blood pressure (IBP), NIBP and CVP measurements
for hemodynamic monitoring, respectively. It was found that
invasive pulmonary artery pressure (PAP) monitoring, which
requires special skills to be applied, was not used at all in
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85.5% of the cases, while a method that can give an idea about
volume deficit and volume response, such as the leg lift test,
was used more frequently. In addition, it was stated that US,
which has been used more in every field with the development
of technology in recent years, is used less frequently. When the
studies are examined, it is stated that although "PAP" monitoring
is the gold standard, it is no longer preferred in recent years due to
the difficulty of application and complications™®?. Transthoracic
echocardiography (TTE) provides to investigate the causes of
CA (especially the detection of conditions such as pulmonary
embolism, pneumothorax, cardiac tamponade and hypovolemia)
and to have an idea about the contraction (ejection fraction) and
volume status of the heart. Both the European Resuscitation
Society (ERC) and the American Heart Association (AHA)
guidelines recommend early ECHO to determine the cause of
CA, heart dimensions and myocardial dysfunction”™®. ECHO
can play an important role in determining the patient's volume
status and vasopressor and inotrope requirements®. In this way,
the correct treatment methods can be applied to the patient. The
reason why participants used TTE less may be due to their lack
of devices or TTE usage skills. In these cases, late response to
requested cardiology consultations prevents early intervention.

Cardiac output monitoring plays an important role in detecting
pathology in patients in the early period after CA and in
monitoring treatment decisions and response™®. There are many
different methods for measuring CO. The use of non-invasive
methods has increased in recent years. Non-invasive methods
such as pulse index continuous cardiac output (PICCO) and pulse
contour analysis have begun to be used for CO monitoring®®.
It was observed that 74.4% of our participants used CO monitoring.
They stated that they frequently use the “arterial catheter wave
analysis” method and that they never use both invasive and non-
invasive methods such as lithium dilution, figer cuff method, and
pulmonary artery thermodilution method. We thought that the
reason why participants used methods requiring technology less
was due to not having these devices.

Hypotension after CA may reduce oxygen delivery to tissues,
leading to increased neurological damage and decreased
survival rates. In studies conducted on this subject, it has been
determined that the definition of hypotension varies®. While
the ERC guideline recommends targeting MAP that provides
adequate urine output (0.5 ml/kg/h) and normal plasma lactate
values, the AHA guidelines emphasize that hemodynamic targets
should be individualized for each patient™. Although there
were differences among practitioners in our study, most of them
targeted MAP and SAB values consistent with the literature. It
is stated in the guidelines that patients with fluid deficit should
be first completed their volume deficit with crystalloid solutions
in order to ensure appropriate hemodynamics™®?. Our survey
results were similar to the literature.

One of the parameters that cause post-cardiac arrest syndrome
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(PCOS) after CA is the systemic inflammatory response that
develops due to ischemia reperfusion®. A sepsis-like clinic
may develop due to endothelial activation and release of
inflammatory mediators, and the use of vasoactive agents may
be necessary. The most potent vasopressor agent is adrenaline,
but noradrenaline is the most commonly recommended agent
in cases where isolated vasopressor effect is required, as it also
has positive inotropic and tachycardiac effects® ', In studies,
dobutamine is recommended as the first agent of choice in cases
of myocardial failure after CA® 'V, However, it has been stated
that the use of high doses of dobutamine (doses of 2-7.5 pg/kg/
min) may cause tachycardia. However, since dobutamine can
cause vasodilation, it is recommended to use it with noradrenaline
to maintain adequate MAP values. Thus, both a and [ receptor
effects of this combination are utilized™. Our survey results
were also consistent with the literature. When inotropic agent use
was required, participants most frequently preferred dopamine,
followed by noradrenaline and dobutamine in second and third
places.

Central routes are primarily recommended as the site of application
of vasopressors and inotropic agents. When applied via peripheral
routes, circulatory disorders due to vasoconstriction may
develop™. In our study, it was seen that the participants preferred
the central route, in line with the literature.

TTM application itself and the sedative and muscle relaxant
agents applied during this time may cause hemodynamic
changes in patients, and even the need for vasoactive agents may
increase @19, In a study, it was reported that hemodynamic
dysfunction developed in one-third of the cases that developed
out-of-hospital CA and underwent TTM, but larger studies are
needed®. In our study, similar to the literature, only 1/4 of TTM
practitioners stated that they encountered hemodynamic changes.

Totally 81.1% of the participants stated that there was no written
protocol regarding hemodynamic monitoring and treatment after
CA in the institutions they worked at. However, when the survey
responses are examined, it is observed that they act in accordance
with the current algorithms even though they do not have written
protocols.

CONCLUSION

Deaths in the early period after CA are often due to cardiac
causes®. Making the right decision and choosing the right
method increases the patient's chance of survival. For this reason,
close hemodynamic monitoring and noninvasive methods such as
echocardiography, which are performed within the possibilities
we have, are important for early diagnosis and treatment of the
problem. We also believe that training intensive care specialists
and auxiliary personnel on monitoring techniques and ensuring
their awareness of current guidelines will positively affect the
prognosis of patients admitted to the intensive care unit after CA.
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