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Ekstrakorporeal Membran Oksijenizasyonunda llag ve
Doz Optimizasyonu

Medication and Dose Optimization in Extracorporeal
Membrane Oxygenation

6z Ekstrakorporeal membran oksijenasyonu (ECMO), dolasim igindeki kan hacmini artirarak
kapiller sizintiya yol agcmakta ve gecici olarak bobrek fonksiyonunu degistirmektedir. Bu nedenle,
bu durum ila¢c farmakokinetigini etkileyebilir. Bu derlemede veno-arteriyel ve venovendz
ECMO'da farmakokinetigi ve farmakodinamigi etkileyen faktorler, ECMO devresinde olusabilen
ilac kayiplarinin sebepleri, ilaclarin fizikokimyasal parametrelerinin ECMO devresindeki etkileri ve
ECMO ile degisebilen doz optimizasyonu hakkinda literatlirde yer alan calismalardan bir derleme
olusturulmustur. ECMO’nun sinirlamalari, endikasyonlari ve komplikasyonlari hakkinda bildirilen
verilere de deginilmistir. ECMO’'nun koronavirlis hastaligi-2019 pandemisindeki sinirli kullanimi,
bildirilen olgulardaki kullanimi ve genellikle hangi semptomlarin tedavisine destek amaciyla
kullanildigr belirtilmistir.

Anahtar Kelimeler: Ekstrakorporeal membran oksijenizasyonu, ECMO devresi, ilag, farmakokinetik,
farmakodinamik, doz ayarlama

ABSTRACT Extracorporeal membrane oxygenation (ECMO) increases circulating volume of
distribution, leading to capillary leakage and temporarily altering renal function. Therefore, this may
affect pharmacokinetics. In this review, factors affecting pharmacokinetics and pharmacodynamics
in veno-arterial and venovenous ECMO, the causes of drug sequestration that may occur in the
ECMO circuit, the effects of physicochemical parameters of drugs in the ECMO circuit, and ECMO-
variable dose optimization have been reviewed from the studies in the current literature. Data
reported on the limitations, indications and complications of ECMO are also mentioned. The limited
use of ECMO in the coronavirus disease-2019 pandemic, its use in reported cases, and which
symptoms it is usually used to support the treatment of are described.

Keywords: Extracorporeal membrane oxygenation, ECMO circuit, drug, pharmacokinetics,
pharmacodynamics, dose adjustment

Giris

Ekstrakorporeal membran oksijenizasyonu (ECMO)

Ozellikle gecmiste ECMO’nun cocuk ve yenidoganlarda
kullaniminin daha fazla oldugu ve ciddi semptomlarda
tedavi basarisi gdsterdigi bilinirken, pediatrik hastalardaki

genellikle akciger ve kardiyovaskdler sistemlerin islevlerinde,
yetersizligin oldugu durumlarda kullanilan ve bu sistemlerin
hayati islevini yerine getirmek icin kullanilan bir tekniktir
(1). ECMO’nun kardiyovaskuler cerrahi operasyonlar ve
yasami tehdit eden bazi hastaliklar sonrasinda destekleyici
tedavi olarak kullanildigi bildirilmis ve kaydedilmistir ECMO
kullaniminda en uygun hastaya, en uygun ECMO yénteminin
secimi klinik acidan oldukga 6nemlidir. ECMO’nun radikal
bir c6zim olmadigl ve destekleyici tedavi sinifinda oldugu
bilinmektedir (2). ki tip ECMO teknigi bulunmaktadir.
Bunlar veno-vendz ve veno-arteriyel ECMO'dur (VA-ECMO).

basarisina eriskinlerde heniiz istenen seviyede ulasilamadigi
bilinmektedir (3).

Bu calismada ECMO’nun pediatride ve yetiskinlerde
kullanimi, ECMO’da ilag kullanimi, kullanilan ilaglarin
farmakokinetik (FK) 6zellikleri, normal ila¢ kullanimina gore
FK farkliliklar, kullanilan ilaglarin farmakodinamigi, normal ilac
kullanimina gore farmakodinamik farkliliklar, kullanilan ilaglarda
optimum doz seciminin nasil belirlendigi, bu doz secimlerinin
normal doz seciminden farki gibi konu basliklarini iceren
literatlr taramasi yapilmistir. Ayrica ECMO’'nun koronaviris
hastaligi-2019 (COVID-19) pandemisinde kullanimi ve
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COVID-19 tedavisinde kullanilan ilaclar Gzerine etkisinin
arastirlmasi amaclanmistir.

llag Farmakokinetigindeki Degisimleri Etkileyen
Faktorler

ECMO kullanimi sirasinda ilagc FK'sini etkileyebilecek
cesitli faktorler yer almaktadir. Temel olarak bu faktorler
devre, ila¢ ve hasta kaynakl olmak Uzere t¢ temel baslk
altinda incelenebilir. Bu faktérlerin incelenip ¢ézimlenmesi
FK degisimlerini anlamak ve optimal dozu secebilmek adina
6nem arz etmektedir (4).

Devre Kaynakh Faktorler

Bir ECMO devresi temel olarak membran oksijenator,
iletim borular, gértntileme monitorleri, tipler ve kritik
durumlar igin kullanilan alarmlar olmak Gzere bircok elemandan
olusmaktadir. Birgok eleman olmasi ilacin tutulum gdsterecegi
ylzeylerinde fazla olmasina neden olmaktadir. Bundan dolayi
ilag genis ylzey alanlarina temas ederek bu alanlarda ilacin
sekestrasyonu (tutulum) meydana gelmekte ve ilacta etkinlik
azalmasi gozlenebilmektedir. Bu etkilesimlerdeki kayip
serum konsantrasyonunu etkilediginden doz optimizasyonu
acisindan devre elemanlarinda meydana gelen bu ilag
sekestrasyonu géz onidnde bulundurulmalidir. Hicre disinda
olusturulan devrelerle yapilan calismalara gére, membran
oksijenatoriinlin yapisi geregi genis bir ylzey alanina sahip
oldugu fakat ilac sekestrasyonu acisindan ¢ok biyuk kayiplar
yasanmadig test edilmis ve kaydedilmistir. Bu calismalar
genelleme acisindan yeterli degildir, clinki ilag siniflarinin ve
ilaglarin yapisi birbirinden farklidir ve membran oksijenatorleri
ile etkilesimleri hakkinda net veriler elde edilmemistir. llac
sekestrasyonu disinda devrenin nasil hazirlandigi da ilag FK'si
Uzerine etkili olabilecek diger énemli bir bolimddr. Devrenin
hazirlanmasinda da devreye verilmek Uzere hazirlanan
cozeltiler ve bu c¢ozeltilerin icerisine eklenen ilaclarin turd,
pH'si ¢co6zinme hizi, devreye verilen cozeltinin sicakligi ilag
FK'sini etkileyebilecek olasi faktorlerdir. Fakat bu faktorlerle
ilgili yeterince gcalisma olmamasindan dolayi net veriler elde
edilememistir. Genel olarak bu hazirlama ¢ézeltilerinin ve
devre hazirlanisinin devredeki kan dolasim hacmi Uzerine
etkili oldugu duslUnUlmektedir. Ancak bununla ilgili cok
net veriler henlz elde edilmemis ve olasi 6ngorilerde
bulunulabilecek kadar yeterli ilag tlrl ve sinifinda calisma
yapllmamistir. Son olarak da devrenin daha dnce kullaniimis
olmasi ve yeni bir ECMO devresinin kullanimi ilacin FK'sinde
bir degisiklige sebep olabilecedi bilinmektedir. Bu degisimin

Turk J Intensive Care 2024;22:1-14

eski devredeki elemanlarin belirli bir ilag sekestrasyon
doygunluguna eristigini, yeni devrenin ise bu doygunluga
ulasana kadar bir sekestrasyon gosterebilecegini bu nedenle
kararli serum konsantrasyonunda azalma gorilebilecegini
ve bu durumun yeni bir doz optimizasyonu gerektirebilecegi
bilinmektedir (4-7).

llac Kaynakh Faktorler

llaclarin FK ozellikleri Gzerine etkili bircok faktor vardir,
Bunlar ilacin karakterizasyonu ile ilgili olan ve reaksiyonlarda
belirleyici olan fizikokimyasal 6zelliklerin batinudar. Bunun
yaninda fizikokimyasal 6zellikleri olarak ilacin molekuler
yapisi, kimyasal yapisi, lipofilik ve hidrofilik 6zelligi, proteine
baglanma orani, pH'si gibi bircok parametre vardir. Fakat
ECMQO’da FK (zerine onemli etkileri olan parametreler
sinirhdir, bunun nedeni olarak bitin parametrelerle ilgili
cok fazla veri ve calisma olmamasi gosterilebilmektedir.
ECMOQO’da ilacin FK ozellikleri Gzerine dnemli etkisi olan
ve ila¢c sekestrasyonunda gosterdigi etki ile bunu saglayan
parametreler olarak ilacin lipofili ve proteine baglanma 6zelligi
gobsterilebilmektedir (4,5).

ilacin lipofilisitesi Uzerine bir degerlendirme veya
sonuca ulasmak icin 6ncelikle ilacin lipofilisitesini belirleyen
logP degerinin bilinmesi gerekmektedir. LogP degerinin
sifinn Ustlinde oldugu ve artis gosterdigi durumda ilacin
lipofilik 6zelliginin baskin oldugu ve bu baskinligin arttig
goérilmektedir. ilaclarin lipofilisitesi Uzerine yapilan
calismalar ve elde edilen veriler dogrultusunda lipofilisitesi
yUksek olan ilaglarin ECMO devresinde daha fazla
sekestrasyona ugradigi ve belli bir stre sonunda ilacin
tamamina yakin bir oranda kayba ugradigi kaydedildi. Bu
calismalarin daha sonra birgok tlrde ilag Uzerinde yapildigi
fakat lipofilisitesi disUk olan yani hidrofilik 6zellikte
olan ilaclarin ECMO devresinde belli sirelerde cok az
sekestrasyona ugradigl ve neredeyse kayipsiz bir sekilde
devrenin sonlandirildigr belirtilmistir. Bu sekestrasyonun
sebebi ise cok net bir sekilde belirtimemis fakat devre
elemanlarinin organik yapida maddelerden olustugu ve
lipofilik 6zellikte olan ilaglarin organik maddelerle daha
iyi baglanma ve cozinUrlik gostermesine bagl oldugu
tahmin edilmektedir (6).

Bir diger dnemli olan parametre ise proteine baglanma
oranidir. Protein baglanma oraninin ECMO’da olusan ilag
sekestrasyonuna énemli bir oranda etkisi oldugu disintltyor
clnkl proteine baglanma 6zelligi iyi olan ilaclarin ECMO
devresinde ylksek sekestrasyon gosterdigi, bu nedenle ilag
kaybi noktasinda énemli bir parametre oldugu bilinmektedir.
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Yapilan calismalar dogrultusunda lipofilik 6zelligi yaklasik
olarak birbirinin aynisi olan iki fakli ilacin (siprofloksasin
ve tiopenton) ECMO devresinde ugradigi sekestrasyon
oranlarina gore proteine gliclt oranda baglanabilen (tiopenton)
ilacin ¢ok ylksek oranda bir sekestrasyona ugradigi, proteine
baglanma glicl zayif olan ilacin (siprofloksasin) ise cok kiguk
saylilabilecek bir oranda sekestrasyona ugradigr kaydedilmistir.
Bu 6nemli parametrelerin olasi sekestrasyonlar icin ne kadar
dogru bilgi ve tahmin sansi verdigi tam kestirilememis
fakat literatlre katki sunma acisindan énemli oldugu da
unutulmamalidir (7).

Hasta Kaynakli Faktorler

ECMQ'da ilag FK'sini etkileyebilecek 6nemli hasta
kaynakli parametreler bulunmaktadir. Clnk{ hastalarin
bedensel saglik durumlari ve organ fonksiyonu dahil olmak
Uzere bircok faktér hastanin yasina, cinsiyetine, kilosuna,
irkina, madde kullanimina gibi birgok duruma gore degiskenlik
gostermektedir. Bu nedenle bu faktorlerin ilacin FK'sindeki
etkisini net olarak belirleyebilmek mumkin olmayabilir,
fakat hastanin durumu g6z 6nlne alinarak olasi sonuglar
hakkinda tahminde bulunmak mumkindar. Omegin; diger
parametreleri benzer olan vicut yag oranlari birbirinden
farkli olan iki hasta ele alinacak olursa, bu hastalara verilecek
lipofilisitesi ylksek olan bir ilacin hastalardaki ilac FK'si ve
etki slresinin birbirinden farkl olmasi beklenmektedir. Clnk
ilacin hicrelerde tutulma suresi ve ¢6zUnurltgu birbirinden
farkhdir. Bir diger 6nemli nokta ise ilacin metabolize oldugu
organin hastada islevini tam olarak yapamamasi veya eksik
yapmas! durumudur. Bu durumda hasta ilactan istenen
terapotik etkiyi gérememekte ve toksik veya istenmeyen
etkilere maruz kalabilmektedir (6,7).

ECMO’da ilag Kullanimi

Antimikrobiyal ilaclar

ECMO tedavisi sirasinda oldukca sik kullanilan ve gesitli
in vitro ve in vivo olarak ilacin FK'si ve doz ayarlamasi
Uzerine calismalar yapilan bir ilac grubudur. Bu galismalar
sonucunda terapdtik ve toksik dozlarla ilgili Gnemli bilgiler
elde edilmistir (4).

Antiviral ilaclar

Oseltamivir

Halk arasinda domuz gribi olarak bilinen H1N1
pandemisinin ortaya ciktigi 2009-2010 vyillari, hastahgin

semptomlarindan biri olan akut siddetli solunum sikintisinin
oldugu ve bu semptom nedeniyle ECMO'ya basvurulan bir
dénemdir. Fakat o dénemde ECMO kullanimi ¢ok popdler
olmadigindan pandemi tedavisinde kullanilan oseltamivirin
ECMOQO’'daki FK'si ve doz uygunlugu konusunda pek veri
kaydedilmemistir (4,8).

Bu verilerin elde edilmesi amaciyla ECMO alan bazi
hastalarda birtakim calismalar yapildigr belirtiimis. Bu
calismalarda ilag FK'si Uzerine etkili parametreler; ortalama
serum konsantrasyonlari, maksimum konsantrasyon (Cmax),
zamana gore cizilen egri altinda kalan alan (EAA) ve dagihm
hacmidir. Yapilan calismalarda ECMO alan hastalardan olusan
bir gruba terapé6tik doz oseltamivirin oral olarak verildigi diger
gruba ise normal dozun iki katl kadar bir doz uygulandig
bilinmektedir. Bu uygulamalarda ylksek doz oseltamivir
uygulanan hastalarda bir haftalik takibin sonucunda
oseltamivir metabolitleri icin EAA ve Cmax’in ylksek ciktig
sonucuna ulasildigl bilinmektedir. ECMO ile normal doz
(75 mg) uygulanan hastalarda da EAA ve Cmax'da ECMO
almayan hastalara gére daha ylksek sonuclar elde edilmistir.
Bunun sebebi ise ECMO alan hastalarda klirensin ECMO
almayan hastalara goére daha uzun slrmesidir. Bu verilere
bagl olarak, oseltamivir icin ECMO alan hastalarda 6zel bir
doz ayarlamasi veya doz artisi gerekmedigi 6ngortlmektedir.
Fakat oseltamivir oral yolla hastalara uygulandigindan
dolayr hastanin gastrointestinal sisteminde (GIS), ECMO
uygulanmadan once ya da uygulanirken oseltamivirin
emiliminde ve metabolizasyonunda degisiklik tespit edildigi
durumlarda doz ayarlanmasi gerekmektedir. Aksi takdirde
uygulanan doz, minimum inhibitér konsantrasyonunun (MIK)
altinda kalabilmektedir (5,6).

Peramivir

2009'da ortaya cikan influenza pandemisinde kullaniimis
olan glclU bir antiviral ilag olan peramivir, oseltamivirin etkisiz
oldugu olgularda parenteral olarak kullaniimistir. Turkiye'de
yer almayan bu ilacin ECMO’da kullanimi ile ilgili cok az
saylda calisma literatlrde yer almaktadir. Fakat bu calismalar
cocuklarda yapilmis olup eriskinlere dair herhangi bir veri
bulunmamaktadir. Cocuklar Uzerinde yapilan calismalarda
ise istenen serum konsantrasyonlarinin elde edilmesi i¢in
normal dozlarin Gzerine ¢ikildigi bildirilmistir. Fakat cocuklarda
kronik bir hastaligin olmadigi distnulirse klinik ¢calismalarin
yetersizliginden dolay eriskinler icin bir doz tercihi yapabilmek
oldukga zordur. Bu nedenle ECMO alan hastalarda yeterli
veri olmadigindan dolayr FK ve optimum doz konusunda bir
yarglya varabilmek mumkun degildir (5).
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Ribavirin

Ribavirinin ECMOQO'da kullanimi ile ilgili sinirli sayida
calisma ve veri yer almaktadir. Yapilan calismalar cocuklarda
yapiimis olup yetiskinler ile ilgili veriler dngorilerle sinirlidir.
Yapilan calismada ECMO alan bir yenidogan hastada viral
enfeksiyonun tedavisi igin ribavirin kullanildigi, ayni zamanda
hastanin hemofiltrasyon tedavisi aldigl da bildirilmistir. Bu
sebeple normal dozun (6-10 mg/kg) 2 kati kadar bir doz
uygulandigi kaydedilmistir. Istenilen terapotik etki icin
uygulanan dozun yeterli oldugu bildiriimesine ragmen
eriskinlere dair herhangi bir calisma olmadigi igin eriskin
dozlamasi ile ilgili bir tahmin de bulunulamamaktadir.
Bununla birlikte hastanin hemofiltrasyon tedavisi de
gordigl gdz onlne alinarak ECMO alan ve bobrek
yetmezligi olmayan yenidogan hastalarda bu dozun
kullanilabilecegi bildirilmistir (5).

Gansiklovir

Gansiklovir daha once yenidoganlarda gortlen viral
enfeksiyonlara bagl olusan pnomoninin tedavisinde
kullaniimisti. ECMO alan yenidogan hastalarda kullanimina
dair sinirli sayida calisma mevcuttur. Bununla birlikte eriskin
hastalar ile yapilan ¢ok az sayida calisma vardir ve yeterli
veri elde edilememistir. Yenidogan ve ECMO tedavisi alan
hastalar ile yapilan calismalara gore; standart dozun Gzerinde
bir doz uygulanmis ve MIK elde edilmistir. Bu elde edilen
serum konsantrasyon degerlerinin hastada terapotik etki
olusturdugu bildirilmistir. GUnUmdizde kullanilan standart
dozun daha yUksek oldugu ve ECMO tedavisi alan hastaya
uygulandig takdirde hastanin izlem altina alinip biyokimyasal
laboratuvar bulgularinin [kreatinin, kan-Ure azotu, glomertler
filtrasyon hizi (GFH) gibil slrekli olarak incelenmesi gerektigi
bildirilmistir (5).

Glikopeptidler

Vankomisin

Vankomisin, metisiline direnc¢ gelistiren Gram-pozitif
bakterilerin olusturdugu enfeksiyonlara karsi kullanilan
bir ilagtir. Gram-negatif bakterilere karsi etkili degildir.
Genellikle Staphylococcus aureus tirl bakterilerin
olusturdugu enfeksiyonlarin tedavisi icin tercih edilmektedir.
Terapdtik etkinin olusabilmesi icin EAA'nin MIK'ye orani
400 ve Uzerinde olmasi gerektigi bilinmektedir. Bununla
birlikte serum vadi konsantrasyonunun da 15-20 mg/L
arasinda olmasi 6nerilmektedir. Fakat hasta ECMO veya
ozellikle renal tedavi (ultrafiltrasyon, renal replasman gibi)
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aliyorsa doz araliginin ve miktarinin hasta odakli yaklasim
ile degisebilecegi belirtilmektedir (9). Vankomisin
farmakokinetigi ve dozlama stratejisi tizerine bazi calismalar
mevcuttur fakat bu calismalar net bir yol izlememize olanak
saglamamakla birlikte sadece 6ngorebilme acisindan fikir
verebilmektedir. Moffet ve ark.'nin (10) yaptigi calismalara
gdre, vankomisinin EAA ve MIK degerlerini etkileyebilecek
bazi parametreler vardir. llk olarak vankomisinin itrahi
bobreklerden gerceklestigi icin hastanin  bobrek
fonksiyonlari ve bobrek ile ilgili aldigi tedaviler (renal
replasman tedavisi, ultrafiltrasyon gibi) géz 6nline alinarak
bir doz stratejisi olusturulmalidir. Yapilmis calismalar ve
literatlir taramasina gore renal tedavi alan hastalarda bdbrek
fonksiyonlarindaki farkliliklardan dolayi (glomerUl filtrasyon
hizi, klirens gibi) vankomisinin vicuttan eliminasyonu farkli
surelerde gerceklestigi ve serum vadi konsantrasyonlarinda
degiskenlik gdsterebilecegi goz onlne alinarak, terapotik
etki icin gereken dozlarin degiskenlik gdsterebilecegi
belirtiimistir. Bununla birlikte pediatrik hastalarda renal
gelisimin heniz tamamlanmadigi didsdnUlerek bir doz
semasi olusturulmalidir. Bu ¢alismalarin sonucunda hastanin
terapotik doz araliklarinda tutularak tedavinin strddrtlmesi
onerilmektedir. Bunun icin belli slrelerde serum vadi
konsantrasyonunun olcilmesi ve hastanin surekli izlenmesi
onerilmektedir (10).

Ex vivo ve insan kani ile hazirlanmis ECMO devresi ile ilgili
yapilan bir diger ¢alismada vankomisinin logP degerinin disk
olmasi (-3,1) dolayisiyla hidrofilik yapida olmasi, devrede ¢ok
az kayip vermesine ve sekestrasyonun az olmasina neden
oldugu belirtilmistir. Fakat hi¢ kullanilmamis bir devrede
yapllan calismada ise vankomisinin yaklasik olarak 3'te 1
oraninda bir kayip verdigi kaydedilmistir. Bununla birlikte az
kullanilmis (5 gunlik) bir devrede ise vankomisinin ¢ok az
kayip verdigi bildiriimistir. Bu sonug, ECMO devresindeki
elemanlarin belli bir doygunluk seviyesine ulastiktan sonra
ilac baglama o0zelliginde Onemli bir derecede azalma
oldugunu gdstermistir. Fakat calismalarin tiim yas gruplarinda
ve istenen yeterlilikte olmamasi sonuclarin netligini
etkilemektedir. Bu nedenle daha fazla calismanin yapilmasi
ve daha kesin veriler elde edilmesi gerekmektedir (11).

Teikoplanin

Teikoplanin ylksek oranda proteine baglanma &zelligi
gosteren ve distk logP degerine sahip hidrofilik 6zellikte
bir glikopeptid antibiyotiktir. Vicuttan itrahi blylk oranda
bobrek tarafindan saglanmaktadir. Yapiimis olan gcalismalar
dogrultusunda hastalarin ECMO almadan dnceki ve sonraki
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durumlari degerlendirilmistir. Bu hastalarin sirekli renal
replasman tedavisi aldigl da belirtilmistir. Bu calismalarda
teikoplaninin merkezi dagiliminin ECMO sirasinda 3'te 1
oraninda disttgu kaydedilmistir. Bu nedenle ECMO sirasinda
hastaya 6zel bir doz stratejisi ve hastanin izlenmesi gerektigi
vurgulanmistir. Bununla birlikte ECMO sirasinda terapotik etki
icin dozun artirilabilecegi belirtiimistir. Fakat bu calismalarin
yeterli olmadigi, cesitli yas gruplari ve farkli tedaviler alan
hastalarda degisebilecegdi belirtiimistir (12).

Linezolid

Linezolid dusUk logP degerine sahip, proteine zayif
baglanma 0Ozelligi gosteren (%30) ve genellikle itrahi
bobreklerden gerceklesen bir glikopeptiddir. Metisiline
direncli Staphylococcus aureus'a karsi oldukca etkili ve
yogun bakimda pnémoniye donlsen enfeksiyonlarda yaygin
kullanilan bir antibiyotiktir ECMO alan hastalarda yapiimis
olan calismalarda linezolidin standart dozlarinin (12 saatte
bir 600 mg) MIK'si 1 mg/L ve altindaki degerlere sahip
olan bakteriyel enfeksiyonlarda terapdtik etki gosterdigi
belirtilmistir. Fakat elde edilen verilerin MiK'si 1 mg/L'nin
Gzerinde olan enfeksiyonlar icin standart dozlarin yeterli
olmayabilecegi ve hasta odakli distnUlerek doz stratejisi
belirlemenin daha faydal olacagi belirtiimistir. Bununla
birlikte hastanin strekli izliemi, hastanin aldigi diger tedaviler,
hastanin fiziksel durumunun da g6z 6nline alinmasi gerektigi
bildirilmistir (12).

Aminoglikozitler

Amikasin

Amikasin hidrofilik ¢zellige sahip olan proteine zayif
baglanma gosteren ve vicutta dlstk derecede dagilim hacmi
gosteren bir aminoglikozit grubu antibiyotiktir. Genellikle
Gram-negatif bakterilerin olusturdugu agir enfeksiyonlarda tek
basina veya kombine sekilde tercih edilen bir ilactir. Terapotik
doz olarak Cmax/MIK oraninin 8-10 araliginda olmasi veya
EAANIN (24 saatlik) MIK'ye oraninin 80-100 araliginda olmasi
istenir. Vlcuttan atilimi renal yollardan gerceklesmektedir.
Bu nedenle hastanin bobrek fonksiyonlari doz stratejisi
agisindan oldukca énemlidir. Amikasin uygulanmis ve ECMO
alan hastalar ile ilgili sinirli sayida calisma literatlirde yer
almaktadir (13,14).

Ruiz-Ramos ve ark.'nin (14) yaptig calismaya gore,
ECMO tedavisi alan 9 hastaya baslangicta glnlik tek doz
olacak sekilde 1 g amikasin verildigi bildirilmistir. Bu uygulama
sonucunda terapétik dozaj araligl, Cmax ve Cmax/MiK oraninin
elde edilemedigi kaydedilmistir. Bununla birlikte hastalarda

minimal dizeyde dagiim hacminde artma, klirenste azalma
ve ECMO devresindeki ilac sekestrasyonunda artisin
oldugu g6z dnlinde bulundurulmalidir. Bu faktorlerin ilag
FK'sindeki degisimin temelini olusturdugu dustntlmustar.
Terapotik etkinin olusturulabilmesi icin baslangic dozunun
artirilabilecegi fakat bununla beraber hastanin serum
konsantrasyonlari takibinin cok dnemli oldugu belirtiimistir.
Hastanin bobrek fonksiyonlarinin da degerlendiriimesi
gerektigi ve doz stratejisinin belirlenmesinde gdz 6nlnde
bulundurulmasi gerektigi belirtiimistir. Ek olarak calismalarin
yetersizligi ve cesitli yas gruplarinin eksikligi sebebiyle FK
ve farmakodinamik tahminlerin oldukca zor ve riskli oldugu
belirtilmistir (14).

Gelisse ve ark.'nin (15) yaptigi calismada ise yaklasik 50
ECMO alan ve almayan kritik hasta calismaya dahil edilmistir.
Baslangic olarak 25 mg/kg'ye esdeger doz verilip hastalarin
Cmax ve minimum konsantrasyonu (24 saat sonraki serum
konsantrasyonu) olclldli. ECMO alan ve almayan hastalar
arasinda bu degerlerde gok kigtk farklar tespit edildi. Cmax
degerlerinde ise iki grupta da terapotik etki araliginda olan
ve olmayan hastalar tespit edildi. Fakat iki grupta da bu
oranlarin benzer oldugu saptanmistir. Bu sonuclar iki grubun
yas dagilimmin farkli olmasina, yogun bakim Unitesinde
kalma slresine ve farkli hastaliklara sahip olmalarina
dayandinimistir. Bir diger yandan kullanilan baslangic dozunun
yeterli olduguna ve artirilabilecegine, ECMO'nun amikasin
FK’sini 6nemli derecede etkilemedigini belirtmistir. Fakat
doz artinminin hasta organ fonksiyonlari ve yasi goz 6nine
alinarak yapilmasi gerektigi bununla birlikte hastanin surekli
izlenmesi onerilmistir (15).

Gentamisin

Gentamisin de amikasin gibi proteine zayif baglanma
ozelligi gosteren ve hidrofilik 6zellik gosteren bir
aminoglikozittir. Gram-negatif bakterilere karsi etkili olan
ve genellikle bu tir enfeksiyonlara karsi kullanilan bununla
beraber viicuttan renal yollardan uzaklastirilan bir antibiyotiktir.
Gentamisin ile ilgili olarak daha énce yenidogan ve pediatrik
hasta gruplarinda yapilmis calismalar mevcuttur. Moffet ve
ark.’nin (16) yaptigi calismaya goére ECMO alan hastalarda
gentamisin FK'sinin vicuttaki yagsiz kitle orani ile iliskili
oldugu ve doz stratejisi yapilirken dikkat edilmesi gereken
bir faktér oldugu belirtilmistir. Bununla birlikte hastalarin
aldigi tedaviler kapsaminda vicuttan atilan ultrafitrat
dlUzeyinin ve idrar cikisinin da gentamisin FK'si lzerinde
etkili olabilecegi belirtilmistir. Bu hipotez ise gentamisinin
renal yoldan atiimina ve bu parametrelerin serum kreatinin
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konsantrasyonu Uzerinde etkili olmasina dayandiriimistir. Bu
calismalarin daha cok pediatrik ve ad6lesan hastalar tzerinde
yapllmasindan dolayi eriskin hastalarda bobrek fonksiyonlari,
vlcut yagsiz kutle orani, obezite durumu, kreatinin
klirensi ve yas gibi faktorlerin de dikkate alinarak bir doz
stratejisi olusturulmasi tavsiye edilmistir. Diger yandan ise
ultrafiltrasyon ve yagsiz kitle oraninin FK Gzerindeki etkisine
dair calismalarin yetersizliginden dolay! hastalarin strekli
olarak serum kreatini, Cmax ve serum konsantrasyonlarinin
takibinin yapilmasi bu parametrelere gore doz araliklarinin
dizenlenmesi gerektigi bildirilmistir (16).

Beta Laktamlar

Meropenem

Meropenem, hidrofilik 6zellik gbsteren ve proteine
baglanma 6zelligi zayif olan bir beta laktam grubu antibiyotiktir.
Meropenem vicutta genellikle disuik dagilim gosteren ve
renal yollardan atilan bir ilagtir. Meropenemin farmakolojik
etkinlik gosterebilmesi icin serum konsantrasyonlari ve MIK
Uzerinde dozlanmasi ve bu durumun bir stre strdirtlmesi
gerektigi bilinmektedir. ECMO’da meropenem FK'si lzerine
sinirli sayida calisma mevcuttur (17).

Hanberg ve ark.’'nin (18) 10 ECMO hastasinda yaptig
calismaya gore, hastalara standartlar dahilinde 8 saatte bir
1000 mg meropenem verildigi bu dozun MiK Gzerinde yeterli
sure kaldigi ve istenen FK konsantrasyonu olusturdugu
bildirilmistir. Bununla birlikte enfeksiyonun agirlasmasi
durumunda hastanin durumu da goz ondne alinarak yeni bir
doz stratejisinin olusturulabilecedi ve normal dozlarin Gizerine
cikilabilecegi belirtilmistir. Bununla beraber ECMO'nun
meropenem FK'si Uzerine bUyUk bir etki yapmadigl, dozlarin
terapotik dlzeylerde tutulmasinin ve doz stratejisinin
degistirildigi durumlarda hastanin serum konsantrasyonlarinin
surekli izlenmesi gerektigi bildirilmistir (18).

Andresen ve ark. (19), ECMQ'da temel olarak beta laktamaz
TEM-1 PENP mutant enzimlerden olusan bir biyosensor
yardimi ile beta laktamlarin serum konsantrasyonlarini hizli
ve hatasiz bir sekilde dlcebilen bir yontem gelistirdiklerini
bildirmistir. Bu yontemin dogrulugunun ise konsantrasyon
Olctmlerinin yiksek performansli sivi kromatografisi (HPLC)
ile karsilastiriimasi sonucu elde edildigi belirtiimistir. Yontemin
HPLC'ye gore cok kisa zamanda ve fazla sayida numune
Olcebilmesi avantaj saglamistir. Meropenem uygulanan
hastalara, bu 6lcimlerin ECMO 6ncesi, ECMO sirasinda ve
ECMO sonrasi olacak sekilde yapildigi belirtiimistir. Hastaya
tek doz meropenem intravendz inflizyon olacak sekilde
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uygulandigi bildirilmistir. Bu ¢calismalar sonucunda ise hastanin
serum konsantrasyonlarinda, dagilim hacminde, klirensinde
ve eliminasyon hizlarinda ¢ok buytk farklar olusmadigi ve
ECMO'nun meropenem FK parametreleri Uzerinde énemli
degisiklikler yapmadig bildirilmistir. Bu calismayla, gelistirilen
biyosensor penP'nin ECMO’da daha fazla kullaniimasi ve doz
stratejisi Uzerine faydali olacagi belirtiimistir (19).

imipenem

Imipenem hidrofilik yapiya sahip olan ve proteine zayif
baglanma 6zelligi gdsteren bir beta laktam grubu antibiyotiktir.
Vicutta dtstk bir dagilim hacmi gdsterir ve vicuttan atilimi
ise bobrek fonksiyonlariyla saglanmaktadir. Jaruratanasirikul
ve ark.'nin (20) yaptigl calismaya gore, ECMO tedavisi
alan hastalarda almayanlara goére imipenemin dagihm
hacminde ve yarilanma émrinde 6énemli farkliliklar oldugu
belirtilmistir. Bunun sebebinin ise ECMO alan hastalarda
patofizyolojik olarak 6nemli farkhliklar olmasi, bununla
birlikte bazi hastalarda septik sok ve organ disfonksiyonu
gibi kritik semptomlarin olmasi gosterilmistir. Fakat hastalara
uygulanan 6 saatte bir 1000 mg'lik dozun zamana bagli olarak
yeterli terapdtik MIK ve serum konsantrasyonunu sagladig
kaydedilmistir. Hastalarin farkli semptom ve hastaliklara
sahip olmasli imipenemin FK tahminleri ve doz stratejisini
olustururken zorluk ¢ikardigi ve dikkatli olunmasi gerektigi
vurgulanmistir. Bu tahminlerin yapilabilmesi icin ECMO
tedavisi alan hastalarda daha fazla galisma yapilmasi ve
hasta patofizyolojik durumunun goz 6niine alinmasi gerektigi
bildirilmistir. ECMO alan hastalarda istenen FK ve terapdtik
etkinin olusturulabilmesi igin maksimum doz imipenem
uygulanabilecegi (her 6 saatte 1000 mg) belirtilmistir (20).

Piperasilin-tazobaktam

Meropeneme gore protein baglanma orani daha yUtksek
olan (%30) fakat hidrofilik 6zelligi zayif olan beta laktam ve
beta laktamaz kombinasyonu bir antibiyotik ilactir. Vicuttan
uzaklastiriimasi ise renal yollardan saglanmaktadir. Donadello
ve ark.'nin (21) yaptigi calismaya gére, ECMO'nun piperasilin
FK'sini ylksek dlzeyde etkilemedigini ve zayif dlizeyde bazi
degisimler olusturdugunu (dagilim hacminde ve klirenste),
bununla birlikte yapilan calismanin sinirli verilere dayali
oldugunu ve daha kapsamli calismalar yapilmasi gerektigini
belirtmistir. Yenidogan ve eriskin hastalarin farkh fiziksel
ve organ gelisimine sahip olmasindan dolay! bu iki hasta
popUlasyonunda elde edilen verilerin farkl olacagini ve doz
stratejisinin bu faktorlerin g6z 6nline alinarak farkli yapiimasi
gerektigi vurgulanmistir. Bu calisma ECMO tedavisi alan ve
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almayan iki hasta populasyonun karsilastiriimasi ile yapilmis
fakat hastalarin patofizyolojik durumu ile ilgili sinirli veri
oldugundan doz stratejisinin hastanin organ fonksiyonu,
kanama, septik sok gibi semptomlari géz onlne alinip
dozlarin MIK'nin (zerinde belli bir siire tutularak terapotik
ilac izleme ile surekli takip edilmesi gerektigi dnerilmistir (21).

Seftriakson

Seftriakson diger beta laktamlar gibi oldukga hidrofilik
olan fakat proteine baglanma orani en yiksek olan (%95)
beta laktam grubu antibiyotiktir. Bougle ve ark.'nin (22)
yaptig! kalp nakli sonrasinda VA-ECMO alan 12 eriskin hasta
popuUlasyonundan olusan bir gcalismada, gunllik ortalama
7 g doz uygulanan hastalarda hedef MiK'nin (1 mg/L)
blylk oranda elde edildigi bildirilmistir. Calismada standart
terapdtik dozlarin ECMO’da kullanilabilecegi, ECMO’nun
seftriaksonun hedef konsantrasyonlari ve FK parametreleri
Gzerinde belirgin bir degisiklik yaratmadigi belirtilmistir. Ayni
zamanda bu calismayi 6nceki yillarda yenidogan ve pediatrik
hastalarda yapilmis olan calismalarin destekledigi ve bu
calismada da normal terapdtik dozlarin ECMO alan hastaya
da uygulanabilecegi bildirilmistir. Fakat bu calismanin cesitli
hasta varyasyonlari icermediginden farkli patofizyolojiye sahip
hastalarda FK parametrelerde degisiklik gorilebilecegi ve bu
alanda sinirli sayida galisma oldugundan kesin bir doz onerisi
olusturulamadigi belirtilmistir. Bununla birlikte elde edilmis
veriler dogrultusunda terapdtik hedef konsantrasyonlarinin
takip edilmesi, serum konsantrasyonlarinin MIK (izerinde
tutulmasi ve hastalarin strekli izlenmesi gerektigi
onerilmistir (22).

Florokinolonlar

Siprofloksasin

Siprofloksasin, proteine genellikle zayif baglanan (%20-40)
ve dUsUlk-orta bir lipofilik dzellik gdsteren florokinolon grubu
bir antibiyotiktir. Gram-negatif bakterilere karsi kullanilan ve
bir bélimine kadar renal yollardan vicuttan uzaklastirilan bir
ilactir. Yapilan bir derlemeye gére, ECMO'nun siprofloksasin
FK parametreleri Uzerinde kritik derecede bir degisiklik
saptanmadigi ve siprofloksasinin ECMO devresinde minimal
dlzeyde sekestrasyona ugradigi bildiriimistir. Bununla birlikte
ECMO almayan hastalardaki terapotik doz stratejisinin
ECMO alan hastalara uygulanabilecegi belirtilmistir. Fakat
bu calismadaki veriler ex vivo devreler, hayvan deneyleri
ve hastalarin patofizyolojik durumlari hakkinda net bilgiler
belirtimediginden standart dozlarin bdtln hasta gruplarina
uygulanabilmesi tehlikelidir. Farkh hasta gruplari ve

semptomlari iceren populasyonlarda daha net bilgiler elde
etmek igin yeni klinik ve FK calismalar yapilmalidir (12,23).

Makrolidler

Azitromisin

Azitromisin genellikle solunum yolu enfeksiyonlarinda
ve akut solunum yetmezliginde kullanilan makrolid grubu
bir ilactir. Azitromisine dair sinirli sayida veri iceren ve distk
kapsamli galismalar vardir. Turner ve ark.'nin (24) yaptigi
calismada Uc¢ hasta solunum yetmezligi sebebiyle venovenotz
ECMO (VV- ECMO) alirken glinlik doz olarak 1 saat strecek
inflzyon halinde 500 mg azitromisin tedavisi uygulanmis ve
hastalardan belli araliklarla numune alinip dlcim yapilmistir.
Bu calismaya gére ECMO almayan hastalara gore azitromisin
serum konsantrasyonlari, klirens ve EAA'da 6nemli derecede
fark olmadigi sadece ECMO alan hastalarda dagilim hacminin
daha klcUk degerlerde oldugu bildirilmistir. Bu verilere gore
ECMOQO'nun azitromisin FK parametreleri Uzerinde kritik
derecede onemli bir farkllik yaratmadigr bulunmustur. Fakat
bu verilerin yetersiz oldugu ve cesitli hasta populasyonlarinda
daha fazla calisma vyapilmasi gerektigi vurgulanmistir.
Solunum vyolu enfeksiyonlarinda azitromisinin 6zellikle
epitelyal astar sivisi Uzerindeki etki ve konsantrasyonlarinin
tedavi agisindan 6nemli oldugu belirtilmistir (24).

Linezolidler

Daptomisin

Daptomisin, deri ve metisilin direncli bakterilerin
olusturdugu enfeksiyonlarda kullanilan hidrofilik 6zellik
gosteren ve proteine baglanma orani yiksek olan (=%90)
linezolid grubu bir antibiyotiktir. Cies ve ark.'nin (25) kapali
bir ECMO devresinde pediatrik ve eriskin hastalar icin farkl
hacimde quadrox-i oksijenatdr kullanarak daptomisin FK
degisimlerini tespit etmek icin belli araliklarla konsantrasyon
OlcUmleri yaparak gergeklestirdigi calismaya gore daptomisinin
ex vivo ECMO devresinde kritik derecede sekestrasyona
ugramadigl ve ECMO devresinin daptomisin FK'si Uzerinde
onemli bir degisiklik olusturmadigi belirtilmistir. Fakat bu
calismanin hastalar Uzerinde yapilmamasi, metabolik etkilerin
bilinememesi, hasta patofizyolojisi ve klguk kapsamli olmasi
gibi sinirlamalarin varligi sebebiyle net veriler elde edilmedigi
bildirilmistir. Bununla birlikte ECMO'nun daptomisin FK'si
Uzerindeki etkilerinin belirlenebilmesi icin daha fazla calisma
yapiimalidir (25).
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Antitiiberkiiloz ilaglar

Etambutol

Etambutol proteine zayif baglanma o6zelligi gdsteren
(%20-30) ve blUyuk oranda renal yollardan atilan bir ilactir.
Strunk ve ark. (26) siddetli pndmoni, akut bobrek yetmezligi
ve tlberkilloz hastaligina sahip kritik bir hastaya akut
solunum yetmezligi semptomu nedeniyle ECMO ile birlikte
etambutol ve diger antitiberklloz ilaglarin (rifampisin,
izoniazid, pirazinamid) kombine tedavisini uygulamistir. Bu
hastaya baslangi¢ dozu olarak gtinltk 1 g etambutol verildigi
fakat serum konsantrasyonlarinin terapotik araligin (2-5
mg/L) alt sinirlarinda olmasi nedeniyle dozun guinlik 2 g'ye
cikanldigr (direng gelisimini dnlemek igin) belirtiimektedir.
Bunun sonucunda terapdtik konsantrasyonlarin (zerine
cikildigl fakat hastada dnemli bir toksik etkinin gortlmedigi
belirtilmistir. Bununla birlikte hastanin uzun slre diyaliz
tedavisi gormesinin de etambutol FK'sini degistirebilecegi
fakat ECMO devresinin etambutol FK'si Gzerinde dnemli bir
degisiklik yapmadigi bildirilmistir. Hastalarin terapotik ilag
izlemeye alinarak bir doz stratejisi olusturulmasi gerektigi
onerilmistir (26).

Rifampisin

Rifampisin proteine ylksek oranda baglanma 6zelligi
gosteren (%80), vlcuttan uzaklastiriimasi ise ilacin bir kismi
metabolize olmadan bdbrek ve GIS'de gerceklestiriimektedir.
Genellikle diger antitlberkdiloz ilaglarla kombine sekilde
sinerjistik etki olusturmak amaciyla kullaniimaktadir.
Strunk ve ark.'nin (26) yaptigi calismada ECMO tedauvisi
alan hastaya diger antitlberkulloz ilaglarla (etambutol,
izoniazid, pirazinamid) baslangic dozu olarak glnlik 600
mg uygulandigi belirtiimistir. Ayrica bu calismada daha
once diyalizde degisime ugramadigi belirtilen rifampisinin
diyalizatta tespit edildigi bildirilmistir. Bununla birlikte
calismada rifampisinin ECMO devresinde énemli bir kayip
gostermedigi ve ECMO'nun rifampisin FK'si Uzerinde bir
degisiklik yaratmadigi fakat diyaliz tedavisi alan ve GFH dustk
olan (GFH <10 mL/dk) hastalarda dozun yeniden optimize
edilerek azaltilmasi gerektigi onerilmistir. Aksi halde toksik
etkilerin gorulebilecedi ve mortalite riskinde artma meydana
gelecegi belirtiimistir. Renal tedavi (renal replasman tedavisi,
diyaliz, hemofiltrasyon gibi) goren hastalarda doz stratejisinin
hastanin sirekli izlenerek ve serum konsantrasyonlarinin
terapotik araliklarda tutularak olusturulmasi 6nerilmistir (26).
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Antifungal ilaglar

Posakonazol

Posakonazol lipofilik dzellik gosteren, proteine glcll
baglanabilen (>%90) ve vicuttan blyUk oranda safra yoluyla
uzaklastinilan bir triazol grubu antifungal ilagtir. Bircok mantar
tarann (aspergillus, kandida, koksidioidler gibi) enfeksiyon
tedavisinde ve profilaksisinde kullanimi mevcuttur. Van Daele
ve ark. (27) ECMO tedavisi alan 6 eriskin hastaya profilaksi ve
tedavi amaciyla intraven6z posakonazol verildigi bildirilmistir.
Bu calismaya gore posakonazolin ECMO devresinde ileri
dizeyde bir sekestrasyona ugramadigi ve ECMO’'nun
posakonazol FK parametrelerinde doz degisimini gerektirecek
bir etki yaratmadigi bildirildi. Bununla birlikte profilaksi
acisindan hedeflenen serum (>1 mg/L) ve vadi (0,7 mg/L)
konsantrasyonlarina blylk o6l¢tde ulasildigr belirtildi. Fakat
bu calismanin kigcuk bir poptlasyonda yapilmasi nedeniyle
elde edilen verilerin sinirl oldugu ve 06zel doz stratejisi
olusturabilmek icin gesitli patofizyolojiye sahip hastalarda, ex
vivo deneylerde ve klinik olarak daha fazla ¢alisma yapilmasi
gerektigi vurgulanmistir (27).

Flukonazol

Flukonazol zayif lipofilik 6zellikte olan (logP=0,5) ve proteine
zayIf baglanan (%10-15), vicuttan uzaklastiriimasi ise renal
yollardan saglanan bir triazol grubu antifungal ilactir. Genellikle
kandida tdrlerinin olusturdugu mantar enfeksiyonlarinin
tedavisinde ve profilaksisinde kullaniimaktadir. ECMO destek
tedavisi alan hastalarda olusan bu tir enfeksiyonlarda 6lim
riski sebebiyle profilaksi amagli kullanilmaktadir. Watt ve ark.
(28) ECMO tedavisi alan 21 yenidogan, pediatrik ve ¢cocuk
hastada ECMOQO’'nun flukonazol FK'sinde yaptigi degisikler
Uzerine bir calisma gerceklestirmistir. Bu calismaya gore,
standart terapotik dozlarin (12 mg/kg) ECMO alan hastalarda
istenen terapotik etkiyi 10 glinden sonra olusturdugu bu
nedenle doz optimizasyonunun gerekli oldugu belirtilmistir.
Bunun sonucunda yukleme dozu olarak 35 mg/kg idame
dozu olarak 12 mg/kg secildigi bildirilmistir. ECMO destek
tedavisi alan hastalarda kandida enfeksiyonlarinin (invaziv
kandida) profilaksisi icin ylikleme dozu 12 mg/kg ve idame
dozu 6 mg/kg olarak 6nerilmistir. Bununla birlikte ECMO alan
hastalarda serum kreatinin degerleri, kreatinin klirensi ve
bobrek fonksiyonlarinin takip edilmesi gerektigi belirtilmistir.
ECMO'nun dagilim hacminde bir artma meydana getirdigi
fakat hasta yasinin artmasiyla bu etkinin azaldigi bildirilmistir.
ECMO'nun flukonazol FK'si Ustinde yaptigl degisimler
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ve doz stratejisi Uzerine, 6zellikle eriskin hastalarla ilgili
sinirl veri oldugu ve daha fazla calisma yapilmasi gerektigi
vurgulanmistir (28).

Watt ve ark.'nin (29) 2018 yilinda yaptiklari calismada
fizyolojik temelli FK adinda her yas grubuna uyarlanabilen
ve kismen tahmin edebilen bir ECMO modelleme yontemi
gelistirilmistir. Bu yontemin temel olarak ex vivo ECMO
deneylerine ve hasta fizyolojisine dayandigi bildirilmistir.
Bu calismanin sonuclari, Watt ve ark.'nin (28) daha 6nce
yaptiklari calismayi destekler nitelikte oldugu goriimustar.

Lipozomal Amfoterisin B

Amfoterisin B lipofilik ¢zellikte olan ve proteine gucli
baglanabilen bir antifungal ilactir. Genellikle blastomikoz
tdr mantar enfeksiyonlarinin tedavisinde tek veya kombine
halde tercih edilmektedir. Zhao ve ark.'nin (30) eriskin
ECMO alan bir hastada amfoterisin B'nin FK degisiklikleri
ve ECMO devresindeki sekestrasyonunu belirlemek igin
gerceklestirdigi calismada, standart terapotik amfoterisin
B dozlarinin (ginlik 4-5 mg/kg) ECMO tedavisi alan
hastalarda terapotik etki olusturamadigr, maksimum
serum konsantrasyonlarinin ECMO almayan hastalara gore
azaldigi ve dagihm hacminin yUkseldigi bildirilmistir. Bununla
birlikte klirenste ise klgUk bir artis oldugu gortlmustir. Bu
sonuglarin sebebinin ise amfoterisin B'nin sahip oldugu
fizikokimyasal parametreler (lipofiliklik, proteine baglanma,
kimyasal yapi gibi) oldugu tahmin edilmistir. Cinki ECMO
devreleriyle yapilmis ex vivo deneylerde amfoterisin B'nin
devrede Onemli dlzeyde sekestrasyona ugradigl ve doz
stratejisinin ECMO alan hastalarda optimize edilmesi
gerektigi vurgulanmistir. Bu sebeplerden dolay! hastalarda
terapOtik etki olusturmak amaciyla gunlik 10 mg/kg
dozun uygulandigl ve hastalarin terapotik ilac izlemeye
alinarak MIK, Cmax ve EAA/MIK degerlerinin stirekli takip
edildigi belirtilmistir. Fakat kritik hastalarda doz stratejisi
olusturabilmek amaciyla daha blyUk popullasyonlarda,
farkl patofizyolojik ¢zellikte olan, farkl yas gruplari iceren
ve ECMO tedavisi alan bireylerde yeni ¢alismalar yapilmasi
gerektigi onerilmistir (30).

Antikoagiilan llaglar

Heparin ve Bivaluridin

Heparin kanin damarlarda tromboz olusmasini
engelleyen vicutta sentezlenebilen bir antikoagUlandir.
ECMO tedavisi stresince kanin devrede tromboz olusturma

riskini dnlemek icin ilk olarak kullanilan antikoagulandir.
Heparinin kisa yarilanma émrine sahip olmasi ve vlcutta
geri donistrUlebilir olmasi avantaj saglarken hastanin uzun
sireler antikoaglle edilmesi sonucunda trombositopeniye
neden olabilmesi dezavantajidir. Bivaluridin etki stresi kisa
olan, vicuttan renal yollardan uzaklastirilan ve dogrudan
etkili trombin inhibitord bir antikoagllandir. Vicutta farkl
etki mekanizmalariyla fonksiyon gosterdigi icin genellikle
heparinin neden oldugu trombositopenide heparinin yerine
tercih edilmektedir. Brown ve ark.'nin (31) retrospektif
calismasinda, ECMO tedavisi alirken antikoagulan kullanmis
15 hasta incelendiginde, heparin verilen hastalarda
bivaluridin verilen hastalara gore daha fazla kanama ve
trombositopeni olusumu meydana geldigi bildiriimistir.
Fakat bu sonuclara hastalara heparin ile baslanip daha
sonra bivaluridin uygulanmasinin neden olabilecegi tahmin
edilmistir (31).

Kaseer ve ark.'nin (32) yaptigi calisma ise ECMO
tedavisi alan 33 hastaya heparin ve 19 hastaya bivaluridin
uygulanmis retrospektif verilerden olusturulmustur. Bu
calismaya gore ise bivaluridin uygulanan ECMO tedavisi
alan hastalarin heparin uygulananlara goére daha uzun stre
terapotik araliklarda kaldigi belirtilmistir. Bununla birlikte 30
glnltk strede heparin alan ECMO hastalarinda bivaluridin
alan hastalara gore daha ylksek 6lim oranlarinin oldugu
ve trombositopeni gorilme riskinin de daha fazla oldugu
bildirilmistir. Fakat 7 glnltk sUre icerisinde ise heparin ve
bivaluridin 6lim, kanama ve tromboz olusturma oranlarinin
birbirine yakin oldugu belirtilmistir. Ayrica bivaluridin doz
stratejisi olusturulurken hastanin bobrek fonksiyonlarinin
kontrol edilmesi gerektigi belirtiimistir. Hasta ECMO ile
birlikte renal tedavi (hemodiyaliz, renal replasman tedavisi
gibi) aliyorsa, dozlarin disurtlmesi ve optimize edilmesinin
kritik derecede dnemli oldugu bildirilmistir. Bununla birlikte
bivaluridinin heparine iyi bir alternatif oldugu, ECMO alan
ve kritik durumda olan genis hasta populasyonlarinda daha
fazla calisma yapilmasi gerektigi vurgulanmistir (32).

Antiepileptik llaglar

Levetirasetam

Levetirasetam hidrofilik 06zellik gdsteren, proteine
baglanma 0Ozelligi zayif olan ve genis spektruma sahip bir
antiepileptik ilactir. Vicuttan uzaklastirilmasi blyUk oranda
bobrekler tarafindan saglanmaktadir. Nei ve ark.'nin (33) VA-
ECMO ve VV hemofiltrasyon tedavisi alan bir eriskin hastada
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gerceklestirdigi calismaya gore, hastanin kritik durumu goz
onlne alinarak onerilen dozun Gstlnde bir doz uygulandigi,
baslangic dozu olarak intraventz 2 g ardindan her 12 saatte
bir 1 g levetirasetam uygulandigi bildirilmistir. Hastaya
onerilen dozlarin Uzerinde bir doz uygulanmasina ragmen
levatirasetamin yarilanma omrl, dagilim hacmi ve serum
vadi konsantrasyonlarinin kritik derecede olmayan hastalarin
degerlerine benzerlik gosterdigi, dnemli derecede bir fark
olusmadigi belirtilmistir. Bununla birlikte bu kritik ve ECMO
tedavisi alan hastaya Onerilen standart dozlarin (her 12 saatte
500-750 mg) Ustlnde bir doz onerisinde (her 12 saatte 1 g)
bulunulmustur. Fakat hastada meydana gelebilecek akut
boébrek fonksiyon yetmezliginin erken teshisi icin hastanin
terapOtik ilag izleme alinarak surekli kontrole tabi tutulmasi
onerilmistir (33).

Fenobarbital

Fenobarbital zayif derecede lipofilik dzellik gosteren
(logP =1,47), proteine zayif-orta dizeyde baglanabilen
(%20-40) bir antiepileptik ilactir. Genellikle ndbet ve yoksunluk
sendromlarinin tedavisi ile profilakside kullaniimaktadir.
Pokorna ve ark.'nin (34) ECMO tedavisi ile birlikte fenobarbital
alan 16 hastadan olusan yenidogan ve pediatrik hasta
poptilasyonunda gerceklestirdigi calismada, doz stratejisinin
terapotik ilag izlemine bagli olarak degisken baslangic (6-27 mg/
kg) ve idame dozlarinin (2-23 mg/kg) uygulandigi bildirilmistir.
Bu calismanin sonucunda ise ECMO tedavisi ve fenobarbital
tedavisi alan hastalarin ECMO almayan fenobarbital tedavisi
alan hastalara gore klirens degerinin artisi disinda dnemli bir
farklilik olmadigi belirtiimistir. Bununla birlikte fenobarbital
doz stratejisi ve optimizasyonu olusturulurken hasta fizyolojik
ozelliklerinin (boy, kilo, vicut kitle indeksi gibi) dikkate alinarak
olusturulmasi gerektigi ve bu parametrelerin kritik hastalarda
onem arz ettigi belirtilmistir. Bununla birlikte daha bulylk ve
farkli patofizyolojik dzelliklerin oldugu kapsamli arastirmalarin
yapilmasi gerektigi vurgulanmistir (34).

Sedatif ve Hipnotik llaclar

Morfin

Morfin zayif derece lipofilik olan (logP =0,9), proteine
zayif-orta dizeyde baglanabilen (%30-40) ve gecmiste
sedatif amacli kullaniimis opioid tlrevi bir ilactir (29).
Tukacs’in (35) yaptigi calismaya gore, kritik durumda olan
bir hastaya ECMO uygulanmadan 6nce (20 mg/saat)
ve sonra (60 mg/saat) ayni sedasyonu olusturabilmek
icin farkli dozlarda morfin uygulandigi belirtilmistir. Bu
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oleimin Richmond Ajitasyon Sedasyon 6lgegi ile yapildigi
bildirilmistir. Bu olcekte genellikle kritik hastalarda
kullaniimak Gzere tasarlanmis 10 puanlik bir sistem vardir
(+4 ve -b arasinda) ve eger hasta pozitif degerlerde ise ajite,
negatif degerlerde ise sedatize veya komada, 0 degerinde
ise uyanik durumda ve sakin oldugu anlasiimaktadir (bu
degerlerin pozitif ve negatif yonde artisi hasta durumunu
kritiklestirebilir). Bu sonuclara gére ECMO'nun morfini FK
dlzeyde etkiledigini ve serum plazma konsantrasyonlarinda
onemli degisiklikler yaptigini, bu nedenle doz artisi yapildigi
vurgulanmistir. Fakat kapsamli bir arastirma olmamasi
nedeniyle genis ve cesitli hasta gruplarinda daha fazla
calisma yapilmasi gerekir (35).

Fentanil

Fentanil glclu lipofilik ozellikte olan (logP =4,1) ve
proteine glcli oranda baglanabilen (%80-85) opioid tlrevi bir
ilacti. Shah ve ark.'nin (36) yaptigi calismaya gore fentanilin
fizikokimyasal 0Ozelliklerinden dolayr ECMO devresinde
onemli kayiplar verdigi ve bu sekestrasyonun membran tipine
gore artis veya azalis gosterebilecegi bildiriimistir. Bununla
birlikte, ECMO tedavisi alan hastada fentanilin istenen
farmakolojik etkiyi olusturabilmesi icin doz optimizasyonu
gerektigi ve doz artislarinin yapilabilecegi belirtilmistir. Fakat
hasta patofizyolojisi ve organ fonksiyonlarinin kontrol edilerek
doz stratejisinin belirlenmesi dnerilmistir (36).

Midazolam

Midazolam c¢ok glcli oranda proteine baglanabilen
(%97) ve lipofilik 6zellikte olan benzodiazepin tlrevi bir
ilactir. Di Nardo ve Wildschut'un (37) yaptigi calismalarda
midazolamin ECMO devresinde kisa slirede 6nemli derecede
kayip gosterdigi bildirmistir. Yapilmis olan calismalarda da
ECMO tedavisi alan kritik hastalarda terapotik etkilerin
olusturabilmesi icin doz optimizasyonu gerektigi ve zamana
bagli olarak artan bir midazolam doz stratejisi olusturuldugu
bildirilmistir. Bununla birlikte daha fazla varyasyon igeren,
genis popllasyonlarda terapdtik doz optimizasyonu
olusturabilmek igcin yeni c¢alismalar yapiimasi gerektigi
vurgulanmistir (37).

Propofol

Propofol lipofilik &zellikte olan ve proteine c¢ok gugcli
oranda baglanabilen (%95-99) kisa etki streli ve sik kullanilan
sedatif bir ilactir. Cheng ve ark.’'nin (38,39) yaptigi derleme
calismasina gore ex vivo ECMO deneylerinde, propofollin kisa
strelerde ECMO devresinde kritik derecede sekestrasyona
ugrayarak 6nemli derecede kayba ugradigi bildiriimistir.
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ECMO tedavisi alan hastalarda propofolin kullanimiyla ilgili
olarak terapdtik etkilerin olusabilmesi icin uygulanan dozlarin
zamana bagl olarak artirilmasi onerilmistir. Fakat propofoliin
ECMO hastalarinda kullanimi ile ilgili sinirh veri oldugu,
daha buyUk populasyonlarda ve farkli semptomlara sahip
hastalarda yeni ¢alismalar yapilmasi gerektigi vurgulanmistir
(38,39).

Deksmedetomidin

Deksmedetomidin lipofilik 6zellik gbsteren ve proteine
cok glicll oranda baglanabilen sedatif etkili bir ilagtir. Bununla
birlikte sedatif etki gdsterirken solunum depresyonu riskinin

olmamasi da avantajlarindandir. Gegmiste yapilmis olan ex
vivo deneylere gore deksmedetomidinin fizikokimyasal
parametrelerinden dolayr ECMO devresinde kritik derecede
onemli kayiplar verdigi, FK degisimler ile ilgili sinirli sayida
veri ve calisma oldugu bildirilmistir. Bununla birlikte,
deksmedetomidinin ECMO devresinde ciddi kayiplar
vermesinden dolayr ECMO tedavisi alan hastalarda daha
ylUksek ylkleme ve idame dozlarinin uygulanabilecegi
Onerilmistir. Fakat hasta odakli sinirli sayida calisma ve FK
veri olmasindan dolayr mortalitede artma gorulebilecegi
ddsundlmistdr (Tablo 1, 2) (37,39).

Tablo 1. ECMO ilag FK iizerine etkili bazi fizikokimyasal parametreler

ilacadi LogP degeri Hidrofilik/lipofilik siniflandirma Proteine baglanma
Oseltamivir (4,35,36) 1,16 Lipofilik %42
Peramivir (5) 0 Bilinmiyor -
Ribavirin (5,35) -1,8 Hidrofilik -
Gansiklovir (5) -2,5 Hidrofilik -
Vankomisin (4,10,11,23) -3,1 Hidrofilik %50-55
Teikoplanin (12) 0,5 Hidrofilik %90-100
Linezolid (12) 0,7-0,9 Hidrofilik %30
Amikasin (4) -7< Hidrofilik >%30
Gentamisin (4,12) -3,1 Hidrofilik >%30
Meropenem (19) -0,6 Hidrofilik %2
imipenem (17,23) 0,7 Hidrofilik %10-20
Piperasilin-tazobaktam (4,21) 0,67 Lipofilik %30
Seftriakson (22) -1,7 Hidrofilik %95
Siprofloksasin (19) 2,3 Lipofilik %20-40
Azitromisin (24) 34 Lipofilik -
Daptomisin (25) - Hidrofilik %90
Etambutol (26) -0,3 Hidrofilik %20-30
Rifampisin (26) 2,7 Lipofilik %80
Posakonazol (27) 5,5 Lipofilik <%90
Flukonazol (28,39) 0,5 Lipofilik %10-15
Lipozomal amfoterisin B (29) 0,8 Lipofilik <%50
Levatirasetam (32) -0,3 Hidrofilik >%50
Fenobarbital (33) 1,47 Lipofilik %20-40
Morfin (37) 0,9 Lipofilik %30-40
Fentanil (35) 41 Lipofilik %80-85
Midazolam (23,36) 3,9 Lipofilik %97
Propofol (38) 3,79 Lipofilik %95-99
Deksmedetomidin (36) 3,39 Lipofilik %94
ECMO: Ekstrakorporeal membran oksijenasyonu, FK: farmakokinetik
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Tablo 2. ilag kullaniminda ECMO sirasinda bildirilen degisiklikler ve mevcut éneriler

ilacadi E(e:gll:nl:e oluan ECMO alacak kritik hastalar icin 6nerilenler ve uygulanmasi gerekenler

Oseltamivir (4,35,36) <V, < Cl GiS'de bozukluk varsa Tii ile doz ayarlanmalidir.

Peramivir (5) -V,-Cl Yeterli calisma yoktur.

Ribavirin (5,35) L V,—-Cl Eriskinlerde calisma yoktur, cocuklarda doz artisi 6nerilmistir.

Gansiklovir (5) -V,-Cl Eriskinlerde calisma yoktur, pediatriklerde Tii dnerilmistir.

Vankomisin (4,10,11,23) tv, | cl Hasta bébrek fonksiyonu dikkate alinarak Tii dnerilmistir.

Teikoplanin (12) v lcl Tii ile birlikte doz artisi gerekebilecegi bildirilmistir.

Linezolid (12) -V,-Cl MiK dikkate alinarak doz stratejisi ile Tii 6nerilmistir.

Amikasin (4) <V, < Cl Tii ile Cmax/MIK, EAA/MIK vb. degerler dikkate alinip doz optimizasyonu énerilmistir.
Gentamisin (4,12) tv, | cl VKi, yas, organ fonksiyonlari vb. dikkate alinip Tii izleme ile doz stratejisi dnerilmistir.
Meropenem (19) <V<Cl istenen siirelerde MiK olusturulup Tii ile siirekli takip edilerek dozlama énerilmistir.
imipenem (17,23) TV,-Cl Bobrek fonksiyonlar, yas ve patofizyoloji dikkate alinarak Tii ile dozlama nerilmistir.
Piperasilin-tazobaktam (4,21) <V, < Cl Yas, fizyoloji vb. dikkate alinip, Tii ile MiK iistiinde bir siire tutulmasi dnerilmistir.
Seftriakson (22) <V, < Cl MiK dikkate alinarak standart dozlamalarla Tii dnerilmistir.

Siprofloksasin (19) <V, <Cl Klinik calismalarin yetersiz oldugu mevcut standart doz uygulanabilecedi bildirilmistir.
Azitromisin (24) |V, < Cl Klinik calismalarin yetersiz oldugu belirtildi ve standart doz uygulanabilecegi 6nerildi.
Daptomisin (25) -V,-Cl Ex vivo calismalarda kayip olmadidi, klinik calismalarin yetersiz oldugu belirtildi.
Etambutol (26) -V,-Cl Tiiile doz optimizasyonu énerildi.

Rifampisin (26) -V,-Cl Bobrek fonksiyonu dikkate alinarak Tii dnerildi.

Posakonazol (27) <V, <Cl Tiiile cukur ve serum konsantrasyonlarinin takibi &nerilmistir.

Flukonazol (28,39) 1V,<Cl Bobrek fonksiyon takibi ve yiikleme dozunun artirilmasi 6nerilmistir.

Lipozomal amfoterisin B (29) 1V, < Cl Tii ve standart dozlarda artis gerekebilecedi bildirilmistir.

Levatirasetam (32) <V, Cl B&brek Fonksiyon takibi, Tii ve doz artisi énerilmistir.

Fenobarbital (33) <V, 1Cl Hasta fizyolojisi dikkate alinarak Tii ile doz stratejisi olusturulmasi dnerildi.

Morfin (37) 1V, | Cl Klinik gézlem ve devre kaybina gore doz optimizasyonu énerilmistir.

Fentanil (35) 1V, | Cl istenen klinik etkiye gore, 24 saatten uzun siirede doz artisi gerekebilecedi bildirildi.
Midazolam (23,36) 1V, | Cl Patofizyoloji ve klinik seyir dikkate alinarak doz artisi gerekebilecedi 6nerildi.
Propofol (38) 1V, -Cl Devre kaybi dikkate alinarak klinik seyir ve doz artisi 6nerildi.

Deksmedetomidin (36) 1V, =-Cl Erken devre kaybi ve klinik etki goz 6niine alinarak artirilmis baslangi¢ dozlari 6nerildi.
ECMO: Ekstrakorporeal membran oksijenasypnu, Tii: terapétik ilag izlemi, GiS: gastrointestinal sistem, MiK: minimum inhibitér konsantrasyonu, Cmax: maksimum
konsantrasyon, EAA: egri altinda kalan alan, VKI: viicut kitle indeksi, V: dagilim hacmi, Cl: klirens

farkli patofizyoloji ve yas gruplarina sahip hastalarda tahmin

Sonug

. . olanagini azaltmaktadr.
ECMO'nun varligi ve basit uygulamalari 1900'1G yillarin 9

Mevcut calismalarda ilaglarin ECMO devresindeki

ortalarina dayanirken ECMO ile ilgili sinirl sayida klinik
calisma yapiimistir. Teknolojinin zaman icerisindeki gelisimi
de ECMO’nun uygulanmasinda donemsel olarak etkili
olmustur. Fakat mevcut calismalar genellikle yapay ECMO
devresinde ve deneysel dlizeyde calismalar oldugu icin daha
fazla klinik calisma ihtiyaci vardir. Bununla birlikte yapilmis
klinik calismalar genellikle sinirli poputlasyonlar icerdigi icin
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sekestrasyonunu etkileyebilen bazi fizikokimyasal
parametrelerin varhgini kanitlamistir. Bu parametreler
temel olarak ilaclarin lipofilik veya hidrofilik olmasi, protein
baglanmasi, molekll agirhigi, iyonlasma derecesi vb.
parametrelerdir. Fakat ilaglarin ECMO tedavisi alan hastalarda

hasta kaynakli (metabolizma, yas, patofizyoloji gibi) ve
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devre kaynakli (membran oksijenatér, pompa, kantller gibi)
sekestrasyona ugrama ihtimalleri de vardir. Bu nedenle
ECMOQ'yu etkileyebilecek bitin faktorleri ele alan kapsamli
calismalar yapilmalidir (40).

Teknolojinin gelisimini de goz 6niine alarak daha farkl
poptlasyonlarda, cesitli ilaglarda, cesitli yas gruplarinda,
farkli vicut kitle indeksine sahip, degisken metabolizmalara
sahip ve farkli hastaliklar barindiran bireyler ile yeni calismalar
yapilmalidir. Bu ¢alismalarin yapiimasi ECMO devresinin
ilac FK’si ile olan etkilesimi ve olusturdugu degisimlerin
anlasiimasi icin énem arz etmektedir. Bu calismalar ile
birlikte ECMO’'nun gelisimi, uygulanmasi ve etkisi daha net
anlasilarak hastalarda doz stratejisi olusturabilme imkanini
saglayabilmektedir. Bununla birlikte, kritik dizeydeki bu
hastalarda terapdtik etki olusturabilmeyi ve toksik etkilerden
kacinabilme olanagini saglayabilmektedir (41,42).

ECMO’'nun ileride teknolojinin daha da gelismesiyle
birlikte ilaclarin FK'si Uzerindeki etkisini daha net bir

sekilde anlayabilmek muimkin olabili. Bununla birlikte
ECMO devresindeki kayiplar minimuma indirilebilir. Fakat
eldeki verilerin yetersizligi sebebiyle daha fazla calisma
yapiimali ve daha fazla veri elde edilmelidir. ECMQO'nun
farkli metabolizmalar Uzerindeki etkisini anlayabilmemiz icin
yapilacak olan calismalarin farkli patofizyolojiye sahip olmasi
ve farkli yas gruplarindan olusmasi oldukga énemlidir.
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Yogun Bakim Doktorlarinin Yurt Disi Tecriibeleri ve
Istekleri

Overseas Experience and Requests in Intensive Care
Doctors

6z Amac: Bu calismanin amaci yogun bakimda calisan doktorlarimizin yurt disi tecrlbelerini
degerlendirmek ve gidemeyen doktorlarimizin nedenlerini ve hangi konuda destek istediklerini
ogrenmektir.

Gereg ve Yontem: Bu arastirma icin dnceden olusturulan anket, yogun bakimda calisan doktorlara
internet yoluyla ulastirimistir. Anket Uic ana kisimdan olusmaktadir. Birinci bélimde sosyodemografik
ozellikler, ikinci bolimde yurt disi tecrlibesi olan hekimlerimizin ne kadar sireyle, nereye gittikleri,
merkezi nasil sectikleri, kabul asamasinda nereden destek aldiklari, G¢lincl bélimde yurt disi
tecrlbesi olmayan hekimlerimizin gidememe nedenleri, hangi konuda yurt disi merkezde mesleki
tecriibe edinmek istedikleri ve bu konuda nasil destek bekledikleri sorulmustur.

Bulgular: Yz elli alti katiimcinin %31,4'G mesleki yurt disi tecrlbesi yasamisti. Gidenlerin %55'i
merkezi kendi ¢abalari ile buldugunu ve cok azi (13 kisi, %26) kabul asamasinda calistigl kurumdaki
egitim/idari birimden destek aldigini beyan etti. Akademik unvanli hekimlerimizde yabanci dil
seviyesi ve yurt disl egitime verilen 6nem oldukga ylksekti. Makale okuma sikliginin yalnizca
meslekteki sireyle korelasyon gosterdigi saptandi. Gidemeyen hekimlerimizde en sik neden
gidilecek klinik/burs programi bulamamak/haberdar olamamak (%63,5) ve konaklama/yasama
Ucretlerinin yUksekligi (%48,4) karsimiza ¢iktr.

Sonug: Mesleki yurt disi tecribesinin hekimlerimize ve saglik sistemimize katkisi ylksektir.
Gidemeyen hekimlerimiz icin en biyUk engel, gidilecek merkez/klinik bulamamaktir. Bagl olduklar
kurum/derneklerin bu konuda destek olabilecegi distincesindeyiz.

Anahtar Kelimeler: Yogun bakim, yurt disi tecrlibesi, yabanci dil

ABSTRACT Objective: To evaluate the overseas experiences of our intensive care unit doctors
and to determine out the reasons for our doctors who couldnot go and what support they wanted.
Materials and Methods: The created guestionnaire was delivered to the doctors via the internet.
The survey consisted of three main parts. They were asked in the first part, sociodemographic
characteristics; in the second part, how long they went abroad, how they choose the center, from
whom they received support; in the third part, the reasons why our physicians who donot have
been abroad experienced could not go, on which subject/center they want to gain professional
experience, and how to get support in this regard.

Results: 31.4% of the 156 participants had professional abroad experience. 55% of those who
went stated that they found the center with their own efforts, and very few (13 people, 26%)
stated that they received support from the education/administrative unit of the institution they
worked during the admission. In academically titled physicians, the level of foreign language and
the importance given to education abroad were quite high. It was determined that the frequency of
reading articles was correlated only with the duration of the profession. The most common reasons
for physicians who couldnot get a chance to go was not being able to find a clinic/scholarship
program to go to/not being informed (63.5%) and high accommaodation/living fees (48.4%).
Conclusion: Professional overseas experience has a high contribution to our physicians and our
health system. The biggest obstacle for our physicians who cannot attend is not being able to find
a center/clinic to go to. We think that the institutions/associations to which they are affiliated can
support this issue.

Keywords: Critical care, overseas experience, foreign language
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Giris

Saglik sisteminde egitime Onem veren Ulkelerde
bilim, teknoloji ve insan glcl bakimindan ciddi ilerlemeler
kaydedilmistir. Tarkiye'de de toplumsal istikrar ve
surdurdlebilir bir kalkinmanin gergeklesmesinde doktorlardan
cok seyler beklenmektedir. Ancak doktorlarimiz ciddi
sorunlarla karsi karsiya olmasina ragmen, bu sorunlar
kapsamli bir sekilde analiz edilmemis ve ¢6zUm odakl
calismalar yetersiz kalmistir. Bu sorunlardan biri de tip
egitiminde yasanmaktadir. Hem dgrencilik ddneminde hem
asistanlik ddoneminde hem de profesyonel is hayati sliresince
hekimlerimizin ilgi alanlarinda ya da kendi branslarinda yurt
disi tecribe edinmeleri bu eksiklerden biridir. Yurt disindaki
medikal egitimleri inceleyen yayinlarda Almanya, Amerika
Birlesik Devletleri (ABD) gibi gelismis Ulkelerde se¢cmeli
derslerin yurt disinda yapilabildigi gorilmektedir (1,2).

Simdiye kadar mesleki tecribelerini artirmak icin pek
cok hekim yurt disi deneyimi yasamis ve Ulkemize geri
donmustlr. Gidemeyen daha blyUk cogunlugun ise bu istek
ve arzu icerisinde oldugunu bilmekteyiz. Hekimlerimizin yurt
disi tecrlbelerini aktarabilecekleri bir platform olmadigi gibi,
gitmek isteyenlerin de basvuracagi destek verebilecek bir
merkez olmamasi, Ulkemizdeki gorev yapan hekimler icin
blyUk bir eksikliktir.

Bu eksiklikten yola ¢ikarak, yogun bakimda gorev yapan
hekimlerimizin yurt disi tecrlbelerini goz 6nline sermek
ve gitmek isteyen hekimlerimize i1sik tutmak icin bu anket
calismasini planladik. Birincil amacimiz yurt disi deneyimi
olan hekimlerimizin oranini belirlemek, bu deneyim icin
aldiklarr yardim ve destekleri saptamak, yabanci dil seviyesi
ile yurt disi ile iliski kurma, makale okuma ve akademik
olarak ilerleme arasinda bir iliski olup olmadigini gozlemekti.
ikincil amacimiz yurt disi deneyimi olanlarin tecriibelerinden
faydalanarak, yurt disi deneyim yasama istegi olan
hekimlerimizin karsilastigli engelleri daha iyi anlamakti. Bu
arastirmadan cikacak sonuclar, ilgili dernekleri, birimleri,
kurumlari konuyla ilgili destek projeleri olusturma konusunda
harekete gecirebilecek, bu sayede yurt disi tecrliibesi yasayan
doktor sayimiz artirilabilecektir.

Gerec ve Yontem

Arastirmanin Tipi ve Katilimei Secimi

Bu arastirma icin Buca Seyfi Demirsoy Egitim ve
Arastirma Hastanesi Girisimsel Olmayan Arastirmalar Etik

Turk J Intensive Care 2024;22:15-23

Kurulu izni alindiktan sonra (karar no: 2022/02-73, tarih:
23.02.2022) o6nceden hazirlanmis olan anket, internet
Uzerinden katilimcilara ulastiriimistir. Katilimeilar arastirmanin
konusu ve anketin igerigi ile ilgili bilgilendirilmistir. Yogun
bakimlarda gérev yapan hekimlerden l¢ kisimdan olusan
anketin yanitlanmasi istenmistir. Dahil olma kriterleri
arastirmaya katilmaya gonulll olmak ve aktif olarak hekimlik
yaplyor olmak idi. Dislanma kriterleri ise gonilli olmamak ve
aktif hekimlik yapmiyor olmak olarak belirlendi.

Anket Yapisi

Gonullh katihmceilara yoneltilen anket g ana kisimdan
olusmaktadir. Birinci boélimde sosyodemografik 6zellikler
sorgulanmistir. Katiimeilarin yasi, cinsiyeti, unvani, uzmanlik
alani, meslekte gecirdigi slre, yabanci dil seviyesi, yabanci
dilde makale okuma siklig, mesleksel yurt disi deneyim
konusunda dusUlincesi ve daha dnce mesleki olarak yurt disi
tecrlbesi olup olmadigi sorulmustur.

Ikinci balimi yurt disi tecribesi olan hekimlerimizin
cevaplamasi istenmistir. Bu boélimde ne kadar sire ile yurt
disinda bulunduklar, gittikleri merkezi nasil sectikleri, kabul
asamasinda nereden destek aldiklari, tecribe ettikleri yurt
disi merkezi kendisinden sonra gidebileceklere ne kadar
onerdikleri sorulmustur.

Uglincli bolimii ise yurt disi tecribesi olmayan
hekimlerimizin cevaplamasi istenmistir. Bu bdlimde yurt
disi deneyimi icin hic basvuru yapmadilarsa nedeni, basvuru
yaptilar fakat gidemedilerse nedeni, bu konuda bagli olduklari
dernegin/kurumun naslil destek olmasini istedikleri, yabanci
dil konusunda sikinti yasiyorlarsa, dernek araciligi ile agilacak
dil kursuna kayit olmayr dislinlUp dusinmeyecekleri,
dasundrlerse bu yabanci dil desteginin hangi dilde olmasini
istedikleri sorulmustur.

istatistiksel Analiz

Calismadan elde edilen verilerin Ozetlenmesinde
tanimlayici istatistikler, strekli degiskenler icin dagilima bagli
olarak ortalama olarak verilmistir. Kategorik degiskenler sayi
ve ylzde olarak 6zetlenmistir. Sayisal degiskenlerin normallik
testi Kolmogorov-Smirnov testi ile kontrol edilmistir. Bagimsiz
iki grup karsilastirlmalarinda, sayisal degiskenlerin normal
dagilim goéstermedigi durumlarda ise Mann-Whitney U testi
kullanilmistir. Parametrik olmayan testlerde gruplar arasindaki
korelasyon Pearson korelasyon testi ile degerlendirilmistir.
Kategorik degiskenler arasindaki farklilik karsilastirmalarinda
2x2 tablolarda ki-kare, RxC tablolarda ise Fisher's Exact
testi kullanilmistir. Istatistiksel analizler SPSS 24 programi
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kullanilarak yapilmistir. Istatistik analizlerde anlamlilik diizeyi
0,05 (p-degeri) olarak dikkate alinmistir.

Bulgular

Toplam 156 anket katihmcimizin 92'si (%59) kadin, 64’0
(%41) erkekti. Kadin katilimcilarin yas ortalamasi 42,1+8,5
iken erkeklerde 43,3+8,2 idi (genel ortalama 46,2+8,4).
Katilimcilardan 49 kisi (%31,4) yurt disi bir merkezde mesleki
amacli bulundugunu beyan etti. Hekimlerimizin beyan
ettikleri yabanci dil seviyeleri ve makale okuma sikliklari Tablo
1'de listelendi. Yurt disi tecribesi olan hekimlerden bazilari
kisa donem icin (birkac gin veya hafta) bulundugunu beyan
ederken bazilari birkag ay veya daha uzun bir donem yurt
disinda bulunmustu (Tablo 1).

Yurt disina egitime giden 49 hekimin 27'si (%55) gittikleri
merkezi kendi cabalari ile buldugunu beyan etti. Kabul
asamasinda calistigli kurumdaki egitim veya idari birimden
destek alanlarin orani ¢ok azdi (13 kisi, %26). Cogunlugu

kendini yakin hissettikleri kidemli bir hekimden, referans
mektubu alarak, kabul stirecini yonettiklerini beyan ettiler.
Hekimlerimizin uzmanlik branslari, yogun bakim yan dal
uzmanhgi, akademik unvani, yurt disi tecriibesinin olmasi ve
suresi ile yabanci dil seviyesi, yurt disi egitime verdigi 5nem ve
yurt disinda bulundugu merkezi diger meslektaslarina tavsiye
etme orani arasindaki iliski incelendi. Akademik unvana
sahip hekimlerimizde yabanci dil seviyesi, diger hekimlere
kiyasla anlamli derecede ylksekti. Yine akademik unvana
sahip grupta yurt disi egitime verilen 6nem oldukca yUksek
bulundu. Yurt disi tecrUbesi olan hekimlerimizin yabanci dil
seviyeleri cok yiksek ve yurt disi egitime verdikleri 6Gnem
anlaml derecede yuksek bulundu. Hekimin uzmanlik alani,
yogun bakim yan dal uzmanligi ya da yurt disinda gecirdigi
sUre bu parametreleri etkilememekteydi (Tablo 2).
Katilimcilarin makale okuma sikligi ile yabanci dil
seviyeleri, yurt disinda gegirilen slre, yurt disi bir merkezde
egitim goérmeye verilen 6nem ve hekimin meslekte
gecirdigi slre arasindaki iliski korelasyon analizi ile incelendi.

Tablo 1. Katiimcilarin demografik 6zellikleri
Yabanai dil
n/% Yas ortalama | seviyesi Makale okuma sikligi (n/%)
(ortalama)
Kadin 92/%41 42,1+8,5 6,9+1,7 Giinde 1 makale (37/%40,2)
Cinsiyet Erkek 64/%59 43,348,2 6,6%1,6 Haftada 1 makale (25/%39,1)
Toplam 156/%100 46,2+8,4 6,8+1,7 Giinde 1 makale (55/%35,3)
Cerrahi brans 90/%57,7 6,9+1,7 Haftada 1 makale (31/%34,4)
Brang Dahili brans 66/%42,3 6,6+1,5 Giinde 1 makale (26/%30,3)
Toplam 156/%100 - -
3 Var 74/%47,4 6,7£1,8 Haftada 1 makale (25/%33,8)
Z:f’::“"’::l'gly an | yok 82/%52,6 6,8+1,5 Giinde 1 makale (33/%40,2)
Toplam 156/%100 - - -
ﬁ\zs;it:n”' yan dalasistanive | 44 /9066,7 - 6,5¢1,7 Haftada 1 makale (34/%32,7)
Unvan Ogretim tyesi 52/%333 i 73414 Giinde 1 makale (30/%57,7)
Toplam 156/%100 - 6,8+1,7 -
1-10yil 35/%22,5 - - -
11-20 yil 73/%46,8 - - -
Meslekteki siire 21-30yi1l 42/%36,9 -
31 yil ve zeri 4/%3,7 -
Toplam 156/%100 - -
Yurt digi tecriibe Birkag giin veya hafta 11 - 7,3%1,5
siiresi Birkag ay veya yil 38 6,419
Toplam 49 - -

Turk J Intensive Care 2024,22:15-23
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Makale okuma sikliginin meslekteki sire ile pozitif korelasyon Katilimcilarin yabanci dil seviyesi ile akademik seviyesi,
gosterdigi yani hekim meslekte kidemlendikce daha ¢ok uzman oldugu brans, yogun bakim yan dal uzmanligi ve
makale okudugu gordlda (r=0,208, p=0,009). Bunun disindaki yasinin iliskisi de incelendi. Hekimlerimizin akademik unvani
parametreler arasinda bir iliski saptanmadi (Tablo 3). ile yabanci dil seviyeleri arasinda pozitif korelasyon saptandi.

Tablo 2. Katiimcilarin uzmanlik branglari, yogun bakim yan dal uzmanligi, akademik unvani, yurt digi tecriibesinin olmasi ve siiresi ile
yabancai dil seviyesi, yurt disi egitime verdigi 6nem ve bulundugu merkezi diger meslektaslarina tavsiye etme orani arasindaki iliski

Yurt dis Y;ﬁ:fmda
Yabana dil egitime 9 .
L p . p merkezin P
seviyesi verilen R
. tavsiye
6nem . .
edilmesi
Cerrahi brans 6,9+1,7 9,1+1,4 8,7+1,4
Uzmanlik bransi — 0,48 0,91 0,56
Dahili brans 6,6£1,5 9,2%£1,3 8,411,7
; .| Var 6,7+1,8 9,3+1,2 8,6+1,7
Yogun bakim yan dal uzmanligi 0,55 0,56 0,65
Yok 6,8£1,5 9,1£1,4 8,611,4
Var 7,314 9,5£0,7 8,8£15
Akademik unvan 0,006™ 0,038" 0,114
Yok 6,5+1,7 9+1,6 8,211,6
) Var 7,9+1,3 9,6+0,7 -
Yurt disi tecriibe 0,001 0,08 -
Yok 6,3%£1,5 9+1,5 -
. L. Birkag giin veya hafta 7,3+1,5 9,3+0,9 9,5+1,2
Yurt disi tecriibe siiresi - 0,22 0,73 0,19
Birkac ay veya yil 6,4+1,9 9+1,7 8,8+1,1

“p<0,05, “p<0,01

Tablo 3. Makale okuma sikligi, yabanai dil seviyesi, yurt disinda gegirilen siire, yurt disi bir merkezde deneyime/egitim gérmeye verilen
onem ve hekimin meslekte gegirdigi siire arasindaki iliski

Makale Yabanaidil | Yurt disinda Yurt disi deneyime Meslekte
okuma sikligi | seviyesi gegirilen siire | verilen 6nem gegirilen siire
Pearsonr 1 0,051 0,067 0,143 0,209"
Makale okuma sikligi p - 0,530 0,649 0,074 0,009
n - 156 49 156 156
Pearsonr - 1 -0,191 0,199" -0,083
Yabanci dil seviyesi p - - 0,189 0,013 0,303
n - - 49 156 156
Pearsonr - - 1 -0,257 0,019
Yurt disinda gegirilen siire p - - - 0,074 0,898
n - - - 49 49
. . Pearsonr - - - 1 -0,101
;:;t;hg deneyime verilen b _ _ i _ 0,210
n - - - - 156
Pearsonr - - - - 1
Meslekte gegirilen siire p - - - - -
n - - - - 156
*p<0,01
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Yani akademik alanda yUkseldikge, yabanci dil seviyesi de
yukselmekteydi (r=0,225, p=0,005). Ayrica hekimlerimizin
yas! ile akademik seviyeleri pozitif korelasyon gostermekteydi,
yani hekimlerimiz yas aldikca, akademik kariyerleri de
ylkselmisti (r=0,440, p=0,001). Diger degiskenler arasinda
bir korelasyon saptanamadi (Tablo 4).

Yurt disi egitime basvurmayan hekimlerimizin
basvurmama nedenleri veya basvurdu ise gidememe
sebepleri Tablo 5'te listelenmistir. Yurt disi egitim igin hangi
konuda destek istedikleri soruldugunda, en sik verilen cevap
bagli olduklar dernegin duyurular ile yabanci Ulkelerdeki
egitim firsatlarini haberdar etmeleri olmustur. Hekimlerimizin
107 tanesi (%68,6's1) “Dernek/kurum araciligi ile agilacak
dil kursuna kaydolmayi disinir misliniz?” sorusuna
evet yanitini vermistir. Ogrenmeyi istedikleri yabanci dil
soruldugunda en sik G¢ yanitin Ingilizce (104 katiimel,
%97,1), Almanca (28 katiimci, %26,1) ve Isvecce (23
katihmci, %21,4) oldugu gordldd.

Tartisma

Yurt disi tecribesi yasamis hekimlerimizin bu
deneyimlerini paylasmalari ve yol haritalarini aciklayarak
gelecek nesillere yardimci olmalar cok dnemlidir. Yurt
disi egitim gereksiniminin en dnemli sebebi farkl egitim

tarzlarini tecribe etme sansidir. Hekimlerimiz yurt disi
egitim tecrlbesine sahip olarak, egitim aldiklar alanin
kendi Ulkemizde gdremeyecegimiz taraflarini gérme sansini
elde etmektedir. Ayni zamanda Ulkemizde aldigimiz uzun
ve agir egitim ve bilgi birikimini yurt disinda gdsterme
firsati da bulmaktadirlar. Bu da hekimlerimizin moral ve
motivasyonlarina da katkida bulunmaktadir. Bu nedenle
yurt disi tecrlibesi yasamis kisilerden alinan geri bildirimler
oldukga degerlidir. Doktorlarimizin bir kismi arastirma
amacli, bir kismi mesleksel becerisini gelistirme amagli yurt
disinda bulunmuslardir. Ayrica gitmek icin istekli olan ancak
cesitli nedenlerle bu sansi yakalayamamis hekimlerimizin
gorUsleri de degerlidir. Zira karsilasilan engellerin asiimasi
icin 6nce bilinmesi gerekmektedir. Bu amactan vyola
citkarak tasarladigimiz bu anket, gonulli katilimcilara
internet ortamindan ulastirimistir. Yogun bakim ile ilgilenen
hekimlerden olusan katilimcilarimizin yalnizca %31'i yurt disi
deneyimi yasamisti. Bunlarin da cogunlugu kendi cabalari ile
gittikleri merkezi bulmus, yazismalari desteksiz ytritmus,
calistiklari hastane veya Universiteden destek almamislardi.
Dahili branslar (%42,3) cerrahi branslara kiyasla, akademik
personel (%33,3) akademik unvani olmayan hekimlere kiyasla
ve yogun bakim yan dali olanlar (%47,4) yan dal uzmanlgi
olmayan hekimlere kiyasla azinlikta idi. Bu gruplardan yalnizca
akademik unvana sahip hekimlerde yabanci dil seviyesi ve

:I?t;(lp 4. Yabanci dil seviyesi, akademik bir unvaninin olup olmamasi, uzman olunan brang, yogun bakim yan dal uzmanligi ve yas arasindaki
iliski
::\Iz;zzli dil SA:;S:mik olarak Uzmanlik alani Igil;r;[t:;:(lm yan dal Yas
Pearsonr 1 0,225 0,081 -0,039 0,097
Yabanci dil seviyesi p - 0,005 0,315 0,626 0,226
n - 156 156 156 156
Pearsonr - 1 0,138 -0,100 0,440™
Akademik olarak seviye p - - 0,087 0,215 0,0001
n - - 156 156 156
Pearsonr - - 1 0,034 0,177"
Uzmanlik alani p - - 0,674 0,027
n - - 156 156
. Pearsonr - - 1 -0,015
Lo pmamyandl -
n - 156
Pearsonr - 1
Yas P - -
n - - 156
*p<0,05, “p<0,01
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Tablo 5. Yurt disi deneyimi olmayan hekimlerimizin gidememe nedenleri ve hangi konularda destek istedikleri

n %
Yurt disi deneyimi icin hi¢ bagvuru yapmadi iseniz nedeni nedir? 107 100
Yabanci dil bilmedigim icin 26 24,2
Gidilecek klinigin tcretli olmasi 26 24,2
Konaklama/yasama ticretlerinin ylksek olmasi 52 48,4
Gidilecek klinik/burs programi bulamamak ve haberdar olamamak 68 63,5
Referans mektubu bulamamak 29 271
Vize/yol problemlerinden ¢ekinmek 17 15,8
Bolgede yasam/adaptasyon problemlerinden ¢ekinmek 31 289
Aileden/sevdiklerinden ayrilma kaygisi 39 36,4
Diger 18 16,8
Yurt disi deneyimi i¢in basvurunuz olduysa ve gidemediyseniz nedeni nedir? 96 100
Kabul mektubu alamadim. 10 10,4
Referans olabilecek bir hoca/kurum/dernek bulamadim. 9 9,3
Burs veya maddi destek bulamadim. 19 19,7
Yasadigim kaygilar nedeniyle gidemedim. 15 15,6
Diger 26 27,0
Yurt disi egitim konusunda derneginizin/kurumunuzun size nasil destek olmasini istersiniz? n %
Dernek duyurularla programlardan haberdar etsin. 116 -
Karsi kliniklerle anlasilip kabul/onay zamani azaltilsin. 108 -
Konaklama/yol gibi giderlerin en azindan bir kismina destek versin. 100 -
Yabanai dil sorunumuza yardim etsin. 49 -
Diger 32 -
Dernek araciligi ile yabanci dil 6grenmeyi ister misiniz? 107 68,6
Ogrenmeyi istediginiz yabanci dil nedir? (Birkag secenek isaretlenebilir)
ingilizce 104 97,1
Almanca 28 26,1
isvecce 23 21,4

yurt disina verilen 6énem yUtksek bulundu. Yurt disi tecriibeye
sahip hekimler, sahip olmayanlara kiyasla daha yUksek dil
seviyesine sahipti ve daha fazla yurt disi egitime 6énem
vermekteydi. Korelasyon analizinde makale okuma sikhgi
yalnizca meslekte gecirilen sure ile iliskili bulundu. Akademik
seviyenin yasla birlikte arttigl, dil seviyesinin de akademik
seviye ile uyumlu olarak arttigl saptandi.

Akademik unvana sahip hekimlerimizin yurt disi egitim ve
tecrlibeye verdikleri Gnemin ylksek oldugu arastirmamizda
acikca gordlmustir. Ancak hekim akademisyenlerimizin
hicbir destek programindan yararlanamadigini saptadik.
Oysa diger akademisyenler igin yurt disi egitim ile ilgili pek
cok program bulunmaktadir. Ankara Universitesi’'nde “Bilim
Insani Yetistirme Projesi” (BIYEP) kapsamindaki Ogretim

Turk J Intensive Care 2024;22:15-23

Uyesi Yetistirme Programi (OYEP) veya Ortadogu Teknik
Universitesi (ODTU) biinyesinde bulunan “Ogretim Uyesi
Yetistirme Programi” (OYP), Tiirkiye'de ogretim Uyesi
gereksinimini karsilamaya ve niteligini artirmaya yonelik
programlardan bazilaridir. ODTU tarafindan gelistirilen
OYP Devlet Planlama Teskilati tarafindan fonlanmaktadir,
Ulkemizin gereksinimi olan égretim tiyelerinin yetistiriimesine
katkida bulunmak amaciyla yurt igi-yurt disi doktora programi
olarak isleyen bir model olarak tanimlanmaktadir (3). Ankara
Universitesince yurttilen BIYEP OYEP ve Arastirmaci
Yetistirme Programi olmak Uzere iki programi icermektedir.
Bu programlar sayesinde yurt disinda doktora yapmak icin
egitim elemanlarinin gonderilmesi planlanmistir. Yapilan bir
arastirmada anket katilimcilarinin %89,8'i “BIYEP/OYEP
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kapsaminda yurt disinda kisa ya da uzun sureli calismalar
yapmay! istiyorum” ifadesine katilarak, Ulkemizdeki
yurt disinda egitim konusundaki istekliligi belirtmislerdir.
“BIYEP/OYP dahilindeki lisansiisti egitimim boyunca,
bilimsel dergilerde yayin yapma becerilerimin gelistirimesine
yonelik olarak yeterince 6zendirildigimi dustdniyorum™”
ifadesine katilimcilarin bUyldk cogunlugu olumlu yanit
vermistir. Bu da yurt disi egitimin, slireden bagimsiz olarak,
akademik anlamda Ulkemize katkisi olacagini gdstermektedir
(4). Bu tarz akademik personel destekleme programlarinin
maalesef tip camiasinda bilinmedigini ve yararlaniimadigini
gordlk. Bu konuda T.C. Saglik Bakanligi ve dernekler araciligi
ile bilgilendirme calismalari yapilmasi gerektigini dustnduk.

Yurt disinda calisip Tirkiye'ye donen akademisyenleri
inceleyen bir arastirmada, akademisyenlerin egitim
durumlari, yabanci dil seviyeleri, egitim gordukleri Glke,
yurt disina gidis/donUs sebepleri Loglineer analiz ile (5)
incelenmis ve akademisyenlerin cesitli 6zelliklerinin birbiri
ile iliskisi ortaya konmustur. Lisans seviyesinde Ingilizce
egitimin dil yeterliligi agisindan anlamli fark yarattigi, ancak
Turkce egitim gdrenlerin de kendilerini gelistirerek yurt
disinda egitim o6gretime hazir hale geldikleri saptanmistir.
Bir akademisyenin yurt disina ¢ikma konusunda istegi varsa
kendisini gelistirdigini, egitim 6gretim gordukleri dilin dnemli
olmadigl vurgulanmistir. Anket sonucunda yurt disinda
egitim gérmenin en dnemli nedeni “yurt disinda gortlecek
6grenimin saglayacagl imkan ve prestij” olarak bulunmus.
Katilimcilar yurda en sik dénme nedenini ise “yurt disinda
edindigim deneyim, is, bilgi ve tecribemi Turkiye'de
uygulama” olarak belirtmislerdir (6). Farkh kultirlerin
hekime katkisi ile hekimin yaraticiiginin ve akademik
Urdnlerinin artacag, ikili isbirlikleri gelisecegdi bir gercektir.
Bu nedenle yurt disi egitimi almis her branstaki akademik
personelin bilgi paylasimi ¢ok 6nemlidir. Bu calismada dil
egitiminin dnemi bir kez daha gozler 6nline serilmektedir.
Bizim calismamizda da akademisyen olan hekimlerimizde
yabanci dil 6grenme ve kullanma durumunun daha ylksek
oldugunu gormekteyiz. Akademisyenlige gonul verenlerde
mi yabanci dil 6grenme istegi daha yUksek, yoksa yabanci
dil egitimi zaten var olan hekimlerde mi akademisyen olma
ve yurt disina gitme isteg@i daha yiksek sorusunun ise basli
basina bir arastirma konusu olabilecek bir soru oldugunu
distiinmekteyiz.

Yapilan bir diger ¢alismada, yurt disinda ylksekogrenim
gorlp Turkiye'de ogretim gorevlisi olan kisiler incelenmistir.
Odak grup calismasi sonucu, katilimcilarin sdylemleri analiz

edilmistir. Yiksek lisans veya doktora egitimini Ingiltere veya
ABD’de yapmis olan bu katiimcilar, bu deneyimlerinden
blyUk tecrlibeler edindiklerini belirtmislerdir. Calismaya
katilan 6gretim Uyelerinin konuyla ilgili bireysel deneyimlerine
dayanarak 6zellikle yurt disinda olumlu, ancak Turkiye'de
olumsuz olan isleyislerle ilgili dnerileri alinmistir. Oradaki
Universitelerin belirli konularda 6zellestigi, bizdeki gibi
her Universitede her alanin olmadigi, gdrev tanimlarinin
¢ok net oldugu, Universitelerin dinamik oldugu, gelecegi
olmayan boélimlerin hizla kapatildigl belirtiimistir. Yurt disi
Universitelerinin arastirma odakli oldugu, hiyerarsik farkliligin
daha az oldugu gozlemlenmistir. TUrkiye'deki sistemin
dogru islemeyen yonleri hiyerarsi, 6gretim Uyesi basina
dlsen ogrenci sayisi nedeniyle arastirmanin ikinci planda
kalmasi, bazi alanlarda kalifiye eleman yetersizligi ve ortak
calismalar yapmanin gerekliliginden bahsedilmistir. Daha isler
bir ylUksekogretim sistemi icin Universitelerin 6zellestirilip
basarili 6grencilere devletin burs vermesini, ailevi ve siyasi
iliskilere gore kadrolasmanin olmamasini, sektorle isbirligi
yapllmasini, arastirma yapacak kisilerin Uzerinden asiri ders
yukinin alinmasini, akademik unvanlara verilen énemin
azaltihp o6gretim Uyelerine arastirma yapmalari icin imkan
taninmasini, Universitelerin 6zerk birakilmasini, 6grenci
sayisinin azaltiimasini dnermislerdir (7). Hekimlerimiz de
yurt disi deneyimi sonrasi kendi hastanelerindeki olumlu
ve olumsuz yonleri gérme sansi elde etmektedir. Sadece
bu konunun sorgulanmasi bile basl basina bir kazanimdir.
Bu sayede saglik sistemimiz de tip egitimimiz de buyUk
kazanimlar saglayacaktir.

Calismamizda yurt disi deneyim edinme ddneminin
yas ve akademik seviye ile paralel oldugu gortlmustar.
Ulkemizdeki ulusal destek programlari da agirlikli olarak
mezuniyet sonrasi egitim doneminde kullanilacak programlar
olarak sunulmaktadir. Halbuki Japonya'da yapilan bir
arastirmada yurt disi egitim alma desteklerinin mezuniyet
oncesi tip egitimi mifredatinda sunulmasinin gerekli olacagi
belirtilerek hekimlere yurt disi deneyim kazandirmanin énemi
vurgulanmistir. Doktorlara yapilan anket neticesinde, yurt disi
tecribesi olan doktorlarin yabanci hastalari muayene etmede
daha istekli olduklari gdsterilmistir. ingilizce arastirma
makalelerine maruz kalmaktan ziyade yurt disinda yasama
deneyiminin, daha fazla sayida yabanci hasta gérmekle daha
ylksek oranda iliskili oldugunu ileri stirmusttr. Sonug olarak,
konusma diline daha fazla maruz kalmak, doktorlarin yabanci
hastalar gormek icin daha istekli olmasinin belirleyicilerinden
biridir. Bu nedenle, Japon tip egitimi mufredatinda, bu
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tlr imkanlara sahip olmayan 6grenciler i¢in yurt disinda
egitim alma alternatiflerinin sunulmasinin gerekli olacagini
belirtmislerdir (8).

Dijital devrimin yasandigi ginimdz sartlarinda, klasik tip
egitimi almis hekimlerimizin, yurt disi tecriibesi yasamalari
ayr bir énem arz etmektedir. Yapilan bir arastirmada tip
egitiminin sismik bir dijital degisim gecirdigi belirlenmistir.
Bu degisimlerden birincisi, dijital yerliler olarak tanimlanan
tip ogrencileridir. Ogretim Gyeleri dijital gocmen haline
donmus ve pedagojik bilgilerini artirmak zorunda kalmislardir.
Ikincisi sosyal medyanin yayginlasmasi ile sanal 6grenme
ortamlarinin artmasi ve sinif ortaminda 6grenme ile rekabete
girmesidir. Uclincl olarak uzaktan 6grenme (e-6grenme)
kaynaklarinin artmasidir (2). Ancak tim bu gelismelerden
yalnizca yabanci dil bilgisinin artirilmasi ile yararlanilabilecegi
asikardir. Almanya, ABD, Iskogya gibi llkeler yabanci lilke
deneyimini tip egitiminin icine yedirebilmeyi basarmislardir
(1,2). Caismamizda hekimlerimizin yurt disi deneyimi icin
hi¢c basvuru yapmamalarinin en yiksek nedeninin (%63,5)
"Gidilecek klinik veya burs programi bulamamasi” olmasi,
Universitelere ve meslek orgltlerine sorumluluk distigin
gostermektedir. Lisans veya asistanlik egitimi ddéneminde bu
sorunun ¢oztlmesi, hekimlere blylk avantaj saglayacaktir.

Tip egitiminde yabanci dilin dnemi ve yurt disi tecrlibesinin
farkindahgr giderek artmaktadir. Pek cok dniversite,
ogrencilerine yurt disinda secmeli ders olanagi sunmaktadir.
Bunun nedenlerini inceleyen bir arastirmada, bu hedefleri
Uc gruba indirgemislerdir. Bu uygulamayi gerceklestiren
Universiteler secmeli ders 6ncesi yurt disina gitme hedeflerini,
kulttrel farkhliklari anlama, bdlgesel tip bilgisi olusturma,
kaynak kullanilirhgr hakkinda bilgi edinme ve yabanci dil
egitimi olarak belirlemislerdir. Ders alma esnasindaki
hedefler, klinik becerilerin artirilmasi, arastirma metotlarinin
ogrenilmesi, arastirma projesi sayilarinin artirilmasi, yabanci
dil 6grenilmesi, farkh saglk bakim sistemlerinin gértlmesi,
dlnyadaki yaygin saglk endiselerinin anlasiimasi, klinik etigin
anlasilmasi, llkesinde nadir gortlen hastaliklarin yonetiminin
dgrenilmesi, farkli tip egitimlerinin gordlmesi, farkli cerrahi
tekniklerin deneyimlenmesi, hastalar tedavi etmede disuk
kaynak imkanlarinda calisma ve kulttrel farkhliklar anlama
olarak belirlenmistir. Yurt disi tecriibesi sonrasindaki hedefler
ve kazanimlar ise kdiltirel soku anlamak ve deneyimleri
yansitmak olarak belirtiimistir (9). Bu hedefler TUrk doktorlar
icin oldukca degerlidir ve kazandiriimasi icin Universite ve
dernekler isbirligi yapmalidir.

Yurt disinda bulunmak ve egitiminin bir parcasini orada
tamamlamis olmak, ginimuz tip disi egitim sisteminde de
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onemlidir. Yurt disi tecrtbenin kisilere 6nemli kazanimlar
sagladigini belgeleyen arastirmalar yapilmistir. Erasmus+
degisim programi ile artan etkilesimin genclerin kimligi
Uzerine etkileri bir calisma ile incelenmistir. Kirk bir adet
Erasmus+ degisim programi katilimcisinin  yasadigi
tecrUbelerin bireysel edinim ve toplumsal edinim baglaminda
degerlendirildigi bu calismada, katilimcilarin hepsi cinsiyet,
etnik kdken, lisans durumu, daha 6nceki Erasmus tecribesi,
yurt disinda gecirdigi slre gibi faktorlerden bagimsiz olarak
hem bireysel hem de toplumsal edinim dlceginde anlamli
derecede katkl sagladigi sonucu bulunmustur. Erasmus+
degisim programindan faydalanmaya tesvik eden temel
neden sorulmus, verilen cevaplar U¢ temel konu etrafinda
yogunlasmistir. Bunlar “bireysel gelisim”, “dil becerisi
edinimi” ve “merak duygusu” olmustur. Katiimcilar farkl bir
yasam tarzina maruz kalma nedeni ile zor sartlarla micadele
etmek zorunda kalmanin kisisel gelisimleri Gzerinde olumlu
etkileri oldugunu, uluslararasilasmis bir birey olarak buytk
kazanim elde ettiklerini vurgulamislardir (10). Erasmus+
programi 6grencilik ve asistanlik dizeyinde personel
hareketliligine izin veren bir programdir fakat profesyonel
is hayatina atilmis olan hekimlerimizi kapsamamaktadir.
Ancak yasanan yurt disi tecriibesinin, hekime bu makaledeki
kazanimlari vermis olmasi muhtemeldir. GUnUmuzde
profesyonel is hayatindaki hekim ve diger saglik personeline
hareketlilik kazandiracak yeni programlarin Glkemiz bilimsel
gelecegi icin acilmasi bir zorunluluktur. Bu konunun Saghk
Bakanligi dizeyine iletilmesi gerekmektedir.

Ayrica arastirmamizda okunan makale sayisinin, dil
seviyesi ile orantil olmadigi, kidem ile arttiginin tespiti
doktorlar arasinda da dzellikle ihtisas donemlerinde okuma
aliskanhiginin artirilmasina yonelik program gelistiriimesinin
onemini ortaya koymustur. Yurt disi tecribesinin mesleki
motivasyonu ve bunun sonucu olarak makale okuma
aliskanligini artirmada katkisi olacagi goértsindeyiz. Yurt disi
egitim almak icin istekli olan ancak ¢esitli nedenlerle bu
sansi yakalayamamis hekimlerimizin karsilastigi engellerin
asiimasi icin 6nce bilinmesi gerekmektedir ki buna yonelik
stratejilerin gelistiriimesine isik tutmak da arastirmamizin
amaclari arasinda yer almistir.

GUnUmdizde artan iletisim teknolojileri sayesinde,
bilimsel toplantilar, egitimler, hatta kongreler bile gorinttla
sanal ortamlarda gerceklesebilmektedir. Yurt disina giden
ile devam ettirebilmekte ve ikili isbirliklerini artirabilmektedir.
Bircok akademisyen yurt disi tecrtibesi ile edindikleri network
agl sayesinde, ginimuz teknolojisinin de destegi ile gerek
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egitim semineri organize ederek gerek uluslararasi calisma
ve proje yuruterek Turk tibbina katkida bulunmaktadir. Bu
nedenle yurt disi tecriibesi yasamis hekimlerimizin tecriibe
paylasimlari, edindikleri kazanimlari bu calismada oldugu gibi
bilimsel olarak belirtmeleri ve gelecek kusak hekimlerimize
ornek olmalari konusunun énemini vurgulamak istedik.

Bu arastirma Turk saglik sisteminde calisan uzman
hekimler icerisinde yogun bakim biriminde gorev yapan
doktorlar arasinda yapilmistir. Diger branslara ve yardimci
saglik personeline anket uygulanmamistir. Diger branslarin
yurt disi tecribe sikhigr ve yabanci dil seviyesi ylksek
olabilecegi gibi, makale okuma sikligl da degiskenlik
gdsterebilecektir.

Sonug

Uluslararasilasma glinimuzde liks degil bir zorunluluktur.
Hekimlerimizin yurt disi tecrlbeleri arttikga, yabanci
akademisyenler ile tanisma, birlikte isbirligi yapma ve
ortak projeler ylritme ihtimali de artmaktadir. Bu nedenle
hekimlerimizin yurt disi tecrtbelerini paylasmalari, genc
hekimlere kilavuzluk yapmalari cok degerlidir. Bu nedenle yurt
disi egitim ve 6gretim tecribesi cok biylk bir Sneme sahiptir.
Bazi Ulkelerde bu tip egitiminin mifredatina yerlestirilmistir ve
hekimler lisans egitiminde bunu deneyimleme sansina sahip
olmaktadir. Bizim Ulkemizde ise bu kisinin kisisel cabalari
ve maddi imkanlari ile lisans sonrasi olmaktadir. Akademik
bakis acisina sahip hekimlerimizde yabanci dil seviyesinin ve
yurt disi egitime verilen degerin ylksek oldugunu gorduk.
Ancak anketimizin degerlendiriimesi sirasinda okunan
makale sayisinin, dil seviyesi ile iliskili artmadigini saptadik.

Okunan makale sayisinin kidem ile artmasi doktorlar arasinda
da oOzellikle ihtisas ddonemlerinde okuma aliskanliginin
artirilmasina yonelik program gelistirilmesinin dnemini ortaya
koymustur. Yurt disi tecribesinin mesleki motivasyonu ve
bunun sonucu olarak makale okuma aliskanhgini artirmada
katkisi olacagl gorislndeyiz. Bu nedenle, profesyonel is
hayatindaki hekim ve diger saglk personeline yurt disi
deneyim kazandiracak programlarin kurumlar ve meslek
orgltleri tarafindan gelistirilmelidir.
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Yogun Bakim Unitelerinde Yatan Hastalarin Gesitli
Klinik Orneklerinden Izole Edilen Stafilokoklarda
Antimikrobiyal Direnc: 4 Yillik Degerlendirme

Antimicrobial Resistance in Staphylococci Isolated
From Various Clinical Specimens of Inpatients in
Intensive Care Units: A 4-year Evaluation

0z Amac: Bu calismanin amac, dért yillik stirecte yogun bakim tinitelerinde yatan hastalarin cesitli
klinik érneklerinden izole edilen stafilokok suslarinin metisilin direncinin yillar icindeki degisimini ve
antibiyotik duyarliliklarini degerlendirmektir.

Gere¢ ve Yontem: Calismaya Ocak 2018-Aralik 2021 tarihleri arasinda, bir Universite saglk
uygulama ve arastirma hastanesi tibbi mikrobiyoloji laboratuvarinda, yogun bakim Gnitelerinde yatan
hastalara ait cesitli klinik drneklerden izole edilen toplam 5144 adet stafilokok susu dahil edilmistir.
Bakteri tanimlamasi ve antibiyotik duyarlilik testleri konvansiyonel yontemler ve otomatize sistemle
yapiimistir.

Bulgular: Toplam 5144 stafilokok susunun 4503'U koagilaz negatif stafilokok (KNS) (%87,54) ve
641'i Staphylococcus aureus (S. aureus) (%12,46) olarak identifiye edilmistir. Bu suslarin 1451'i
(%28,21) anesteziyoloji ve reanimasyon yogun bakim Unitesinden ve 4573'G (%88,90) kan
orneklerinden izole edilmistir. Hem S. aureus hem de KNS'lerde 2021 yilinda en dramatik artis
levofloksasin (S. aureus %100; KNS %99,45) ve siprofloksasinde (S. aureus %100; KNS %98,54)
meydana gelmistir. KNS'lerde fusidik asitte ylksek oranda direng (%96,51) gorulirken, S. aureus
suslarinda %65’lerin Uzerinde seyreden diren¢ 2021 yilinda oldukga azalmistir (%5,40). En dusuk
antibiyotik direnci ise her iki bakteri grubunda da daptomisin, linezolid ve teikoplaninde olmustur.
S. aureus suslarinda 2018 yilinda %62,31 olan metisilin direnci, 2021 yilinda %33,10'a diserken,
KNS'lerde %86,68'den %75,06'ya diismistir. Incelenen tiim antibiyotiklere karsi direng oranlari
KNS'lerde anlamli oranda yiiksek bulunmustur (p<0,001).

Sonug: Direng gelisiminin 6nlenebilmesi icin etkin slrveyans calismalariyla antimikrobiyal direnc
profillerinin tespit edilmesi ve her hastanenin kendi antibiyotik kullanim politikasini olusturmasi
gerekmektedir. Ayrica akilci antibiyotik kullaniminin saglanmasi ve etkin enfeksiyon kontrol
Onlemlerinin alinmasi 6nem arz etmektedir.

Anahtar Kelimeler: Antibiyotik direnci, stafilokok, yogun bakim Uniteleri

ABSTRACT Objective: The aim of this study was to evaluate the change in methicillin resistance
and antibiotic susceptibility of staphylococcal strains isolated from various clinical samples of
patients hospitalized in intensive care units over the years.

Materials and Methods: A total of 5144 staphylococcal strains isolated from various clinical
specimens of inpatients in intensive care units in a university health practice and research hospital
medical microbiology laboratory between January 2018 and December 2021 were (96.51%)
included in the study. Bacteria identification and antibiotic susceptibility tests were performed
using conventional methods and an automated systems.

Results: Of the total 5144 staphylococci strains, 4503 were identified as coagulase-negative
staphylococci (CNS) (87.54%) and 641 as Staphylococcus aureus (S. aureus) (12.46%). Of these
strains, 1451 (28.21%) were isolated from anesthesiology and reanimation intensive care unit,
and 4573 (88.90%) from blood samples. The most dramatic increase in both S. aureus and CNS in
2021 occurred in levofloxacin (S. aureus 100%; CNS 99.45%) and ciprofloxacin (S. aureus 100%;
CNS 98.54%). While a high rate of resistance to fusidic acid (96.51%) was observed in CNSs, the
resistance, which was over 65% in S. aureus strains, decreased significantly (5.40%) in 2021. The
lowest antibiotic resistance was in daptomycin, linezolid, and teicoplanin in both bacterial groups.
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Methicillin resistance, which was 62.31% in 2018 in S. aureus strains, decreased to 33.10% in 2021, while it decreased from 86.68% to 75.06% in CNSs.
The rate of resistance to all the examined antibiotics were found to be significantly higher in CNSs.

Conclusion: To prevent the development of resistance, antimicrobial resistance profiles should be determined through effective surveillance studies, and
each hospital should establish its own antibiotic use policy. Additionally, it is important to ensure the rational use of antibiotics and to take effective infection

control measures.
Keywords: Antibiotic resistance, staphylococcus, intensive care units

Giris

Cogunlukla deri ve yumusak doku olmak (zere,
derin doku enfeksiyonlari, solunum ve dUriner sistem
enfeksiyonlari, bakteriyemi gibi cesitli enfeksiyonlara neden
olan Staphylococcus aureus (S. aureus) ozellikle hastane
enfeksiyonlari basta olmak Uzere, 6nemli enfeksiyon
etkenlerinin basinda gelmektedir (1). Antimikrobiyal
direncin evrimi ve yayllmasi, patojenle iliskili enfeksiyonlarin
kontrolinde buyuk bir zorluk teskil etmektedir. Metisiline
direncli S. aureus (MRSA) suslari, artan morbidite, ylksek
mortalite riski, daha uzun hastanede kalis slresi ve daha
ylksek saglik bakimi maliyetleri ile iliskili olabileceginden
ozellikle zahmetlidir (2). Koagulaz negatif stafilokoklar (KNS),
insan derisinin ve mukoza zarlarinin en bol bulunan normal
mikrobiyal florasidir ve bu nedenle uzun slre patojenik
olmadiklari kabul edilmistir. Fakat, son yirmi yilda tibbi
uygulamalardaki degisiklikler, tibbi cihaz kullaniminin artmasi
gibi cesitli nedenlerden dolayi 6zellikle bagisikligi baskilanmis
hastalarda, diyaliz ve kanser hastalari ve yenidoganlarda
gercek patojenler haline gelmistir ve hastane enfeksiyonu
ile iliskili Gnemli patojenler olarak kabul edilmektedirler (3,4).
Hastane ortamlarindan izole edilen KNS'ler genellikle ¢oklu
antimikrobiyal ajanlara direnclidir. Hastane enfeksiyonlar ile
iliskili KNS izolatlarinin yaklasik %80-90'1 metisiline direncli
KNS'lerdir.

Bu calismada, dort yillik stirecte yogun bakim Unitelerinde
(YBU) yatan hastalarin cesitli klinik rneklerinden izole
edilen stafilokok suslarinin metisilin direncinin yillar icindeki
degisiminin ve antibiyotik duyarhliklarinin degerlendiriimesi
amaclanmistir.

Gereg ve Yontem

Bakteri izolasyonu

Bir Universite saglk uygulama ve arastirma hastanesinde
Ocak 2018-Aralik 2021 tarihleri arasinda cesitli klinik
orneklerden izole edilen 5144 stafilokok susu (641 S. aureus,
4503 KNS) calismaya alinmistir. YBU'lerde yatan hastalara
ait trakeal aspirat (TA), kan, idrar, yara, balgam ve kateter

ucu vs. kultir ornekleri degerlendirilmis ve stafilokok
Uremesi saptanan ornekler calismaya dahil edilmistir. Hasta
ornekleri laboratuvara ulastiktan sonra kan kdlttri 6rnekleri
BacT/ALERT 3D (bioMérieux, Fransa) otomatize kan kdltur
sisteminde takip edilmistir. TUm ornekler kanl agar ve eozin
metilen mavisi agara ekim yapilarak 37 °C'de 24-48 saat
inkiibe edilmistir. Izole edilen suslar konvansiyonel yontemler;
Gram boyama, koloni morfolojisi ozellikleri ve katalaz
reaksiyonuna gore stafilokok olarak adlandirilarak tlpte
koagllaz yontemi ile S. aureus ve KNS olarak tanimlanmistir.
Ayrica BD Phoenix 100 otomatize tanimlama sistemi (BD
Phoenix System, Beckton Dickinson, ABD) ile de tanimlama
yapllmistir. Izolatlarin in vitro antibiyotik duyarliliklari European
Committee on Antimicrobial Susceptibility Testing kriterleri
temel alinarak Phoenix TM 100 otomatize identifikasyon
sistemi (BD Phoenix System, Beckton Dickinson, ABD)
kullanilarak tespit edilmistir. Calismada tim orta duyarli
suslar direncli olarak kabul edilmistir.

Bu calisma icin Kahramanmaras Siitcii Imam Universitesi
Tibbi Arastirmalar Etik Kurulu'ndan onay alinmistir (karar no:
03, tarih: 18.10.2022).

istatistiksel Analiz

Verilerin degerlendiriimesinde istatistik parametreleri
oran (%) ve frekans (n) ile ifade edilmistir. Nitel degiskenlerde
gruplarin frekans dagilimlar arasindaki farklilik ki-kare testi
ve Fisher Exact testi ile incelenmistir. Istatistiksel anlamlilik
p<0,05 olarak kabul edilmistir. Verilerin degerlendiriimesinde
IBM SPSS versiyon 22 (IBM SPSS for Windows version 22,
IBM Corparation, Armonk, New York, United States) ve R
3.3.2 yazilimlarindan yararlaniimistir.

Bulgular

2018-2021 vyillari arasinda izole edilen toplam 5144
stafilokok suslarinin 45030 (%87,54) KNS, 641'i (%12,46)
ise S. aureus olarak belirlenmistir. Hem KNS hem de S.
aureus suslari en fazla 2018 yilinda izole edilmistir (Tablo 1).

Dort yillik strecte stafilokoklarin %28,21'i anesteziyoloji
ve reanimasyon, %20,80'i dahiliye, %11,43'0 noroloji,
%11,33'U ise yenidogan YBU'lerden izole edilmistir (Tablo 2).
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Stafilokoklar ilk sirada en fazla kan kdlttr 6rneklerinden
(%88,90), ikinci sirada ise TA kdiltir orneklerinden (%5,02)
izole edilmistir (Tablo 3).

2018 ve 2021 vyillari arasinda metisilin direncinde
KNS'lerde 2019 yilindan itibaren belli bir oranda azalma
olmusken (yillara gore siraslyla %86,68, %88,24, %79,86,

Tablo 1.2018-2021 yillari arasinda izole edilen S. aureus ve KNS
orani

2019
2018 yili 2020 yili | 2021 yili | Toplam
Bakteriler YE Ty y y P
n (%) n (%) n (%) n (%) n (%)
S aureus 207 139 147 148 641
’ (4,02) (2,70) (2,86) (2,88) (12,46)
KNS 1442 1063 899 1099 4503
(28,03) (20,67) | (17,48) (21,36) (87,54)

S. aureus. Staphylococcus aureus, KNS: koagiilaz negatif stafilokok

Tablo 2. Stafilokoklarin izole edildigi yogun bakim initeleri

Yogun bakim Gniteleri n %
Anesteziyoloji ve reanimasyon 1451 | 28,21
Dahiliye 1070 | 20,80
Noroloji 588 11,43
Yenidogan 583 11,33
Gogus hastaliklar 447 8,69
Beyin cerrahi 422 8,20
Cocuk cerrahisi ve cocuk hastaliklari 218 4,24
Kardiyoloji 202 3,93
Genel cerrahi 102 1,98
Kalp damar cerrahisi 47 0,91
Kadin dogum 14 0,27

Tablo 3. Stafilokoklarin izole edildigi kiiltiir 6rnekleri

Kiltir ornekleri n %
Kan 4573 | 88,90
Trakeal aspirat 258 5,02
Yara 70 1,36
Kateter 62 1,21
idrar 54 1,05
BOS 47 0,91
EJ?E; t((ejl)pse, burun siirlintisd, seviks, rektal 28 0,54
Bronkoalveolar lavaj 24 0,47
Vicut sivisi/biyopsisi 18 0,35
Balgam 10 0,19

BOS: Beyin omurilik sivis

Turk J Intensive Care 2024,22:24-30

%75,06), S. aureus suslarinda 6zellikle 2018 yilina gére 2021
yilinda énemli bir oranda azalma oldugu tespit edilmistir
(2018 yilinda %62,31 iken 2021 yilinda %33,10) (Tablo 4;
Sekil 1). Hem S. aureus hem de KNS'lerde en dramatik
artis levofloksasin ve siprofloksasinde meydana gelmistir.
S. aureus suslarinda ilk Uc yilda levofloksasin, siprofloksasin
direncinde azalma goérultrken, 2021 yilinda levofloksasin
ve siprofloksasinde %100 direng orani tespit edilmistir.
KNS'lerde ise ilk iki yilda artis gorllirken, en blyUk artis
2021 yilinda olmustur. Bu artis levofloksasinde %99,45,
siprofloksasinde ise %98,54 olarak tespit edilmistir. Fusidik
asitte antibiyotik direnci KNS'lerde ilk lg¢ yilda %65'lerin
Uzerinde seyrederken 2021 yilinda %96,51'e ylkselmistir.
En dUsUk antibiyotik direnci ise her iki bakteri grubunda da
daptomisin, linezolid ve teikoplaninde olmustur. S. aureus
suslarinda 2018 yilinda oksasilin direnci %62,31 iken 2021
yilinda %33,10'a, KNS'lerde ise bu oran 2018 yilinda %86,68
iken 2021 yilinda %75,06"ya dismustur (Tablo 4).

Izole edilen S. aureus ile KNS suslarinin antibiyotiklere
direnc oranlari incelendiginde incelenen tim antibiyotiklere
karsi direnc oranlari KNS’lerde anlamli oranda yulksek
bulunmustur (p<0,001) (Tablo 5).

Tartisma

KNS'ler insan derisinin normal mikroflorasinin bir
parcasidir ve tibbi mikrobiyoloji laboratuvarlarinda en sik
izole edilen organizmalar arasindadir (5). Calismamizda dort
yillik slrecte izole edilen stafilokoklarin %87,54'Gnl KNS,

Oxaxillin

—KNS
—Staphylococcus
Aureus

—

100,00—

80,00

60,00

Direncli (%)

40,00
20,00

0,00—

I [ [ I
2018,00 2019,00  2020,00  2021,00

Sekil 1. Cesitli klinik drneklerden izole edilen tim KNS ve S.
aureus suslarinin metisilin direng yuzdelerinin yillara gore
degisimi

S. aureus: Staphylococcus aureus, KNS: koagulaz negatif stafilokok
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Tablo 4. Cesitli klinik 6rneklerden elde edilen S. aureus ve KNS'deki antibiyotik direng oranlarinin yillara gére dagilimi
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S. aureus. Staphylococcus aureus, KNS: koaglaz negatif stafilokok

%12,46'sinlise S. aureus olusturmustur.
Bu sonug, yapilan bazi calismalarla
benzerlik gdstermektedir (6-8).

Calismamizda dort yillik slrecte
stafilokoklarin %28,21'i anesteziyoloji ve
reanimasyon YBU'den izole edilmistir.
Anestezi ve reanimasyon YBU'siinde
Gzerine vyapilan bir calismada da
stafilokoklar en fazla Ureyen bakteri
olmustur (9).

Daha 6nce kontaminant olarak kabul
edilmesine ragmen, KNS'ler artik klinikle
ilgili tim kan dolasimi enfeksiyonlarinin
%20 ile %30'unu ve kateterle iliskili
kan dolasimi enfeksiyonlarinin énemli
bir bolimind olusturmaktadirlar (10).
KNS'ler ve S. aureus suslari, kan kdlttr
orneklerinden en sik izole edilen Gram
pozitif bakterilerdir ve KNS'lerin hastane
enfeksiyonlarinin en yaygin Uglncu
etkeni oldugu bildirilmektedir (11-13).
Calismamizda da stafilokoklar oldukca
yUksek bir oranda (%88,90) kandan izole
edilmistir. Calismamizdaki bu sonug,
benzer sekilde yapilan bazi calismalara
goére cok ylUksek bulunurken (14-16),
yapilan baska bir calismada da bizim
sonucumuza yakin sonug (%86,33) elde
edilmistir (17).

Antimikrobiyal ila¢ direncinin surekli
ortaya c¢ikmasi, klinikte stafilokok
enfeksiyonu olan hastalarin antibiyotik
tedavisi icin ciddi bir sorundur. Calismalar
klinik érneklerden izole edilen stafilokok
suslarinin = %60-85'inin  metisiline
direncli oldugunu bildirmistir (18). KNS
enfeksiyonlari, &zellikle bagisikhgi
baskilanmis hastalar arasinda ciddi bir
sorun olusturmaktadir ve KNS suslari
genellikle coklu direncli oldugundan
tedavi edilmesi genellikle zordur.
Avrupa'nin farkli boélgelerinden gelen
raporlarda, KNS'deki metisilin direnci
%70 ile %80 arasinda degismektedir
ve Amerika Birlesik Devletleri, Kanada
ve Latin Amerika'dan da benzer yiksek

Turk J Intensive Care 2024;22:24-30
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Tablo 5. Dort yillik siirecteki antibiyotiklere gore bakterilerin
direng ve duyarliik dagiimlari
Duyarli Direncli
Antibiyotikler | Bakteriler | p % n % P
) . KNS 1809 [ 40,17 |2694 | 59,83
Klindamisin <0,001"
S.aureus |404 |73,59 |145 26,41
KNS 4397 | 97,65 | 106 2,35
Daptomisin <0,001"
S.aureus |638 [99,84 |1 0,16
KNS 926 |20,56 |3577 79,44
Eritromisin <0,001"
S.aureus | 397 |72,58 (150 |27,42
Fusidikasit | KNS 1381 [ 30,67 |3122 | 69,33
. <0,001*
(Stafine) S.aureus | 600 |96,62 |21 3,38
KNS 2257 | 50,12 | 2246 | 49,88
Gentamisin <0,001"
S.aureus | 547 ]90,71 |56 9,29
.| KNS 1200 | 26,65 | 3303 |73,35
Levofloksasin <0,001"
S.aureus | 455 |74,35 |157 25,65
KNS 4281 | 95,07 | 222 493
Linezolid <0,001"
S. aureus 638 (99,84 |1 0,16
KNS 772 (17,14 | 3731 | 82,86
Oksasilin <0,001"
S. aureus 323 [63,09 [189 36,91
KNS 1311 | 29,16 | 3185 [ 70,84
Siprofloksasin <0,001"
S.aureus | 454 |74,30 |157 25,70
) ) KNS 4067 | 90,32 436 |9,68
Teikoplanin <0,001"
S.aureus | 626 |9889 |7 1,11
KNS 2143 | 47,59 | 2360 | 52,41
Tetrasiklin <0,001"
S.aureus |430 |7790 |[122 22,10
"p<0,05

direnc oranlari bildirilmistir (19-21). Calismamizda da
KNS'lerde metisilin direnci 2018 yilinda %86,68 iken 2021
yilinda %75,06'ya diismesine ragmen bu oranlar Avrupa’daki
oranlardan daha yUksektir. S. aureus'ta ise metisilin direnci
KNS'lere goére daha disUlk tespit edilmis olup bu direncte
onemli dlclide azalma da gortimustdr (Sekil 1). Turkiye'de
metisilin direncini arastiran c¢alismalar incelendiginde
calismamizdan ¢ok daha yUksek oranlarda metisilin direnci
rapor edilmistir (22-24). Hastanemizde stafilokoklarda
metisilin direng oraninda dlslUs gorilmesi hastanemiz
agisindan énem arz etmektedir. Fakat bu direnc oranlarinin
cok daha azalmasi icin daha ciddi 6nlemlerin alinmasi
gerekmektedir.

Buglin KNS'lerde artan antibiyotik direng oranlari, S.
aureus'a gore daha blyUk bir problemdir ve terapdtik
seceneklerimizi sinirlamaktadir (25). KNS tUrlerinin
cogu, su anda stafilokok enfeksiyonlarina karsi kullanilan

Turk J Intensive Care 2024,22:24-30

antimikrobiyallere yaygin olarak direnclidir (26). Calismamizda
hem S. aureus hem de KNS'lerde florokinolon direnci yillar
icerisinde gok ytkselmistir. KNS'lerdeki levofloksasin direnci
2018 yilinda %65,53 iken 2021 yilinda bu oran %99,43'e,
S. aureus'ta ise 2018 yilinda %14,00 olan oran 2019 yilinda
%4,31'e, 2020 yilinda %2,04'e duserken 2021 yilinda
direng %100'e cikmistir. KNS'lerde siprofloksasin direnci
%56,93 iken 2021 yilinda bu oran %98,54'e ylkselmistir.
S. aureus'ta ise direnc levofloksasinde oldugu gibi 2018
yilinda % 14,49 olan oran 2021 yilinda %100'e yUkselmistir.
1999'dan 2012'ye kadar Amerika Birlesik Devletleri'nde
KNS'lerde antibiyotik direnci ile ilgili yapilan retrospektif bir
calismada bu antibiyotiklere bizdeki oranlardan daha dustk
oranda direng gorilmustdr. Siprofloksasindeki direng oranlari
yillar icerisinde 1999'da %58,3'den 2012 yilinda %68,4'e
yikselmistir. Levofloksasine karsi direng 1999'da %57,1'den
2005'te %78,6'ya ylkselmis ve ardindan 2012°'de %68,1'e
dismustur (27). Tirkiye'de yapilan bir calismada KNS'lerde
siprofloksasin direnci %83,3, S. aureus'ta ise %60 oraninda
direng tespit edilirken levofloksasinde KNS'lerde direng
gorilmezken S. aureus'ta %25 oraninda direnc rapor edilmistir
(28). Florokinolonlardaki yUksek diren¢ bu antibiyotiklerin
YBU'lerinde asiri ve uygunsuz kullanimindan kaynaklanmis
olabilir. Bu da stafilokok tirlerinde, bu antibiyotiklere strekli
maruziyetleri nedeni ile direng gelisimine ve yayllmasina
neden olmus olabilir.

Fusidik asit, S. aureus'larin neden oldugu cesitli
enfeksiyonlarda glikopeptitlere alternatif olarak kullanilabilen
bir antibiyotiktir (8). Calismamizda fusidik asitteki direng
KNS'lerde ilk Gg yilda %65'lerin Gzerinde seyrederken,
2021 yilinda %96,51'e yikselmistir. S. aureus’ta ise 2018
yilinda %10,14 olan fusidik asit direnc orani 2021 yilinda
%5,40'a dismustir. Yapilan bir calismada KNS'lerde bizim
calismamizdan daha dusik oranda fusidik asit direncine
rastlanmistir (S. aureus'da %11, KNS'de ise %61) (29).

Calismamizda KNS'lerdeki eritromisin direnci S. aureus'a
gore cok ylksek olarak tespit edilmistir. KNS'lerde 2019
yilinda %83,63 iken 2021 yilinda %75,25'e dismustar. Suudi
Arabistan ve Turkiye'de benzer sekilde yapilan iki calismada
da KNS'lerde eritromisin direnci bizdeki oranlardan daha
ylksek olarak tespit edilmistir (15,30).

MRSA'nin sebep oldugu enfeksiyonlarin tedavisinde
teikoplanin, daptomisin, tigesiklin, linezolid ve kinupristin/
dalfopristin kullanimi énerilen ilaclardir (31). Calismamizda
daptomisine KNS'lerde en dislUk %0,81, en ylksek %3,68,
S. aureus'ta en dislk %0,67, en ylksek %0,96 oraninda
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dirence rastlanmistir. Linezolide KNS'lerde en distk %4,27,
en ylUksek %6,51, S. aureus'ta en dlslk %0,67, en yiksek
%0,96, oraninda dirence rastlanmistir. Teikoplanin de ise
KNS'lerde en distk %7,00, en ylksek %10,91, S. aureus'ta
en duslk %0,68, en ylksek %3,68, oraninda dirence
rastlanmistir. Yapilan cesitli calismalarda bu oranlar bizim
calismamizdaki oranlardan c¢ok daha disUk bulunmustur
(8,32). Hemen hemen tim Gram-pozitif bakterilere etkili
antibiyotiklere karsi distk de olsa direng gelisimi oldugunu
gerek calismamizda gerekse yapilan baska calismalarda
gormekteyiz.

izole edilen S. aureus ile KNS suslarinin antibiyotiklere
direnc oranlari incelendiginde, arastirilan tim antibiyotiklere
karsi direng oranlari KNS'lerde anlamli oranda ylksek
bulunmustur (p<0,001). Yapilan bir calismada da benzer
sonuglar elde edilmistir (8).

Sonug

Sonucg olarak, ozellikle basta anesteziyoloji ve
reanimasyon, sonra dahiliye YBU'lerde enfeksiyon kontrol
onlemlerinin artirlmasi gerekmektedir. 2018-2021 vyillari
arasinda cesitli klinik drneklerden izole ettigimiz S. aureus
ve KNS suslarinda daptomisin, linezolid ve teikoplaninde
cok dusUk direng oranlarl tedavide alternatif bir segcenek
sansini artirmaktadir. Fakat her iki bakteri tiriinde de

florokinolon direncinin, KNS'lerde fusidik asit ve eritromisin
direncinin yuksek olmasi bu ilaclarla tedavi seceneklerini
sinirlandirmaktadir. Her iki bakteri tlirinde de metisilin
direncindeki azalma 6nem arz etmektedir, fakat direnc orani
hala ytksek oldugu igin bu azalma yetersizdir. Bu ylzden tim
merkezlerin etkin slrveyans calismalariyla antimikrobiyal
direng profillerini tespit etmeleri, yillar icinde ortaya ¢ikan
degisiklikleri izlemeleri ve buna gore antibiyotikleri tercih
etmeleri gerekmektedir. Enfeksiyon kontrol énlemlerinin
artirilmasi ve akilci antibiyotik kullanimi ile direng oranlarinda
dlsUs saglanacagi kanaatindeyiz.
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Main Factors Regarding Pressure Injury in Intensive
Care Unit Patients and the Effects of Nursing
Interventions

Yodun Bakim Hastalarinda Basing Yaralanmalarini
Etkileyen Temel Faktorler ve Hemsirelik
Mudahalelerinin Etkileri

ABSTRACT Obpjective: This study aims to determine the risk factors affecting the development
of pressure injuries for inpatients in the intensive care unit, to determine the nursing interventions
conducted to prevent pressure injuries, and to detect healing of the pressure injuries.

Materials and Methods: This follow up-longitudinal type study was conducted with 48 patients at
an Intensive Care Unit in a public hospital between 01.09.2018 and 30.11.2018. Study data were
collected using the Braden scale for predicting pressure injury risk, pressure injury assessment
form, and pressure injury healing assessment form.

Results: Patients who had a hospitalization duration of 15 or more days, were supported with
mechanical ventilators, were unconscious, were fed enterally, were immobile in bed, had an
albumin level of 2.5 g/dL or below, or had a hemoglobin level of 10 g/dL or below had significantly
more pressure injuries (p<0.05). No significant difference was found with nursing interventions
(positioning, massaging, using barrier cream, moisturizing the skin, keeping the bed linen dry and
stretched) performed in the clinic and the development of a pressure injury or healing of pressure
injuries present during admission to the clinic (p>0.05).

Conclusion: The main risk factors for developing pressure injuries in inpatients in the intensive
care units were enteral feeding, consciousness or unconsciousness, and level of hemoglobin.
More pressure ulcers occurred on patients who were positioned and whose skin was moistened
because nurses applied interventions to patients with a high risk of pressure ulcers. Additionally,
there was no improvement in the healing of the compression injuries.

Keywords: Pressure injury, intensive care unit, nursing care, pressure injury risk factors

6z Amagc: Bu arastirmada amac yogun bakim Unitelerinde yatan hastalarda basi yarasi gelisimini
etkileyen risk faktorleri saptamak, basi yaralarini énlemek icin yapilan hemsirelik girisimlerini
belirlemek, basi yaralarindaki iyilesme durumu tespit etmektir.

Gere¢ ve Yontem: Bu arastirma izleme-uzamsal (follow-up longitidunal) tipte, 01.09.2018-
30.11.2018 tarihlerinde bir ilde bulunan devlet hastanesindeki, yogun bakim Unitesinde 48 hasta
ile gerceklestiriimistir. Veriler Braden basi yarasi degerlendirme 6lcegi, basi yarasi degerlendirme
formu, basi yarasi iyilesme degerlendirme formu ile toplanmistir.

Bulgular: On bes gun ve Uzeri yatis suresi olan, mekanik ventilator ile desteklenen, bilinci kapali,
enteral beslenen, yatakta hareketsiz olan, albumin dlizeyi 2,5 g/dL ve altinda olan veya hemoglobin
dlzeyi 10 g/dL veya alti olan hastalarda basi yaralanmalari anlamli olarak daha fazla olarak
belirlenmistir (p<0,05). Klinikte yapilan hemsirelik girisimleri (pozisyon verme, masaj yapma, bariyer
krem kullanma, deriyi nemlendirme, carsaflari kuru ve gergin tutma) ile hastaneye basvuru sirasinda
mevcut olan basi yaralanmasi gelisimi veya basi yaralanmalarinin iyilesmesi arasinda anlamli bir fark
bulunamamistir (p>0,05).

Sonug: Yogun bakimda yatan hastalarda basi yarasi gelisimi icin baslica risk faktérleri enteral
beslenme, biling veya biling kaybi ve hemoglobin diizeyidir. Hemsirelerin basing yarasi riski ylksek
olan hastalara midahale etmesi nedeniyle pozisyon verilen ve derisi nemli olan hastalarda daha
fazla basing yarasi meydana gelmistir. Ayrica olusan basi yaralanmalarinin iyilesmesinde de bir
gelisme olmamistir.

Anahtar Kelimeler: Basi yarasi, yogun bakim Unitesi, hemsirelik bakimi, basi yarasi risk faktorleri
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Introduction

In healthcare services, pressure ulcers (PUs) acquired
in hospitals are not acceptable (1). PUs are common and
frequently occur in the healthcare setting. They affect
3-34 percent of inpatients globally (2,3). Hospitalized
patients suffer PUs in 3-24% of American cases (2). In
Turkey, the frequency varies between 5.9% and 17.5%
(4-10). PU prevalence in Sweden was found by Gunningberg
et al. (11) to be 47.8% in 2011, 42.3% in 2012, 28.6% in
2013, 45.0% in 2014, 38.6% in 2015, and 15.4% in 2016.
The prevalence of PUs was shown to be between 24.2%
and 28.2% in this study (11).

Although there is a greater awareness in healthcare
services about the prevention of PUs, PUs still arise.
Preventive measures are the most efficient way to reduce
the incidence of PUs (12). Correct determination of the
risk factors for the development of a PU is the first step
in prevention. PU treatment activities are costlier than
prevention interventions (13).

Patients with limited mobility due to a physical or
cognitive disorder have a higher risk of acquiring PUs (14).
Ulcers do not develop because of one factor but result
from the interaction of several factors. Although pressure
is the primary factor, identifying other risk factors for PU
development is crucial in identifying people who are at high
risk (1). The critical care unit is where most hospital-acquired
PUs originate (15). Many risk factors, including sedation,
altered consciousness, prolonged bed rest, mechanical
ventilation attachment, hemodynamic imbalance changes,
urinary catheter use, infrequent repositioning, hypotension,
and inotrope support, are associated with inpatients in the
intensive care unit (ICU). Additional risk factors include
incontinence, age, albumin level, diastolic blood pressure, and
length of stay in the ICU (1,15,16). Patients over 65 have a
higher risk of developing PUs, and those over 51 have higher
risk factors; the risk of developing PUs rises with age (17).

The care and prevention of PUs, as well as the timely
execution of scheduled preventive actions, are among the
duties assigned to nurses (18). Preventive interventions
include skin evaluation and care, nutrition assessment,
positioning, and using supportive surface systems to reduce
the pressure on the skin (19). If nurses are not able to
perform proper skin inspections, it is impossible to detect
the early symptoms of PUs (20). In order to prevent and
treat PUs, nurses need consider factors including workload,
bed occupancy rate, resource utilization, nurse-patient ratio,
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and certain personal traits like age, gender, and professional
experience (18,20). These days, PUs are one of the most
well-known avoidable patient safety issues worldwide.
Understanding the causes of PUs and what needs to be
done to prevent them is essential. This study was conducted
to determine these factors.

Materials and Methods

Study Aim and Type

This follow-up longitudinal study was conducted to
determine the risk factors affecting the development of PUs
for inpatients in ICUs, to determine the nursing interventions
conducted to prevent PUs, and to detect the healing status
of the PUs.

Study Place and Time

Study data were collected from the ICU of a public
hospital in Turkey between 01.09.2018 and 30.11.2018
after institutional permissions were obtained. A sampling
method was not used in the study, how many patients were
admitted to the ICU between the specified dates, and were
these patients included in the sample? This study sample
included 54 inpatients in the anesthesiology and reanimation
ICU between 01.09.2018 and 30.11.2018; six patients
did not agree to participate, or their relatives did not give
permission. Thus, 48 patients were taken and followed up
until they were sent to another service or discharged. The
follow-up days of the patients are between 2 and 78 days
[minimum-maximum: 2-78 days, X + standard deviation (SD)
(median): 14.25+15.42 (9.08)]. The ICU, where the study
was conducted, has 9 beds, 3 nurses work on each shift,
and a nurse takes care of 3 patients. In the ICU, the skin
is evaluated every day to prevent pressure sores, lying on
air beds, positioning every 4-6 hours, and skin moistening
applications are performed once a day. There is no grouping
of patients. The positioning times of the patients were
grouped within themselves (2-8 hours).

Data Collection Tools

The study data were collected using the Braden scale for
predicting PU risk-Turkish form, and two assessment forms
created by the researchers named PU assessment form
and PU healing assessment form (21,22). The Braden scale
has six subscales: sensory perception, moisture, activity,
mobility, nutrition, and friction and shear. This study found
that Cronbach's alpha value of the Braden scale for predicting
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PU risk was 0.84. the PU assessment form had two sections
with 23 questions in total. The first section included three
questions regarding patients’ PU evaluation during their
admittance to the ICU (PU presence, area, and stage during
the admission to service); the second section included
20 questions (patients’ characteristics regarding health
status, nursing prevention interventions, and evaluation of
clinic-acquired PUs) in three subsections. The PU healing
assessment form comprised three questions evaluating the
depth, frequency of changing the medical dressing, and size
of the ulcer.

Data Collection

Study data were collected from the inpatients who
verbally agreed to participate in the study or those whose
legal guardians permitted participation between September
2018 and November 2018 in a public hospital. The researcher
collected data by going to the hospital every day, observing
patient care, and reviewing the patient files.

In the first stage, patients who did not have a PU performed
a risk evaluation using the Braden scale for predicting PU
risk and PU assessment form. Patients’ Glasgow coma scale
(GCS) points were scored by the researcher and their body
mass index and body surface area points were calculated
through their height and weight, which were obtained from
their files. In the second stage, a patient’s ulcer evaluation
was performed if an ulcer was present during their admission
to intensive care, and the location, stage, size, and depth of
the ulcer were recorded. The area and stage of the PUs were
recorded by the researcher who personally participated in
the patient care. The staging of the PU was evaluated based
on the PU classification system developed by National PU
Advisory Panel (23,24). The researcher observed which
nursing interventions were performed and how frequently,
nurses in the ICU were asked about the frequency of
practices conducted during the ICU, and evaluations were
done accordingly. The interventions of the nurses were
observed by the observer at certain times of the day and
recorded from the patient files during the rest of the day.
The researcher is a 3-year intensive care nurse when the
data were collected.

The PU healing status of the patients with a PU was
followed up through the PU healing assessment form.
Ulcer depth, frequency of medical dressing, and size were
recorded by the researcher participating in the care. The size
of the PU was measured using a disposable paper ruler.

Ethical Considerations

Ethical committee permission dated 04.06.2018 and
numbered 2018/198 was obtained from the Scientific
Research Ethical Committee of Trakya University before
conducting the study (decision no: 10/21). The research
protocol was signed with the institution to collect study data.
Participation in the study was voluntary and the informed
consent form was obtained from the legal guardians of the
unconscious patients. Permissions were obtained from the
scale owner of the Braden PU scale via e-mail.

Statistical Analysis

Data were evaluated using numbers and percentages for
categorical data in descriptive statistics and mean and SD
for numerical data. Pearson chi-square test, Yates corrected
chi-square test, and Fisher Exact test was used in the
comparison of PU status (rates) based on the descriptive
and health status-related characteristics of the patients;
when a difference was found in the multi-group variables,
the adjusted p-value (Bonferroni method) was used in the
further analysis where column rates were compared.

Independent variables that affected the development
of PUs were evaluated using multiple logistic regression
(Backward: Wald method) analysis in primary analyses.
Autocorrelation between the independent variables was
examined using Kendall Tau b correlation analysis and
multicollinearity [variance inflation factor (VIF) and tolerancel]
statistics for logistic regression. The significance level was
set at p<0.05.

Results

Patients’ introductory and health-related characteristics
are presented in Table 1. Of the patients, 87.5% were 60
years old and older, 68.8% were male, 77.1% had a chronic
disease, 43.8% were supported by a mechanical ventilator,
and 56.3% were conscious. Of the patients, 39.6% had
recoverable brain damage (>13) based on their GCS, 56.3%
were high-risk (€12 points) according to their Braden scale
for predicting pressure, and 70.8% did not have an infection.
The mean hospitalization duration was 16.15+16.19 days
and 39.6% of the patients were in the ICU for 1 to 7 days.
The patient’s laboratory findings indicated that 68.8% of the
patients had a level of albumin above 2.5 g/dL and 68.7%
had a level of hemoglobin above 10 g/dL. The mean GCS
score was 15.23+4.16, the mean Braden scale for PU risk
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score was 12.34+3.31, mean albumin value was 2.84+.67
g/dL and the mean hemoglobin value was 11.36+1.95 g/dL
(Table 1).

The areas where PUs primarily developed were the
sacrum, coccyx, and right and left trochanter in all patients
included the study. In the classification of PUs, stage 2 PUs
were mostly followed up. Clinic-acquired PUs developed
during the 4™ to 19" days of the patient’s hospitalization.
Eighteen of the patients already had PUs during admission
to the clinic. The areas where PUs developed most were
the sacrum, coccyx, left trochanter, and left scapula. In
the classification of PUs, stage 2 PUs were present most
frequently at the rate of 66.7%. Of these stage 2 PUs,
75% were in the sacrum area. PU stage, size, and width
of the existing ulcers of the patients with a PU during their
admission to the unit (ICU) were followed; however, no
recovery occurred in their ulcers.

Examining the PU development status of the patients
based on their hospitalization process, a highly significant
difference was detected between groups (p<0.01, Table 2).
Further analysis (according to Bonferroni adjusted p-value)
indicated that the inpatients staying in the clinic for 15 days
or more had a significantly higher development rate of PUs
(81.3%) compared to those inpatients staying in the clinic
for 1 to 7 days (26.3%) and 8 to 14 days (30.8%) (p<0.05).

The rate of PU development in the patients attached to
a ventilator (81%) was significantly higher than those not
attached to a ventilator (22.2%) (p<0.001, Table 2). The
development rate of PUs in the unconscious patients (85.7 %)
was higher than that of the conscious patients (18.5%); the
difference between groups was highly significant (p<0.001,
Table 2). The rate for the development of PUs in the patients
who had edema (87.5%) was significantly higher than those
who did not have edema (40%) (p<0.05, Table 2).

Examining the development of PUs based on the
nutrition status of the patients, the rate for the development
of PUs in the patients who were fed enterally (80%) was
higher compared to those fed with total parenteral nutrition
(TPN) and those who were not fed (13%); the difference
between groups was highly significant (p<0.001, Table 2).
Examining the PU development status based on GCS scores,
a highly significant difference was detected between groups
(p<0.001, Table 2). Further analysis found that patients who
had a GCS score between 9 and 12 in addition to a moderate
level of brain damage (61.5%) and patients who had a GCS
score less than 9, a severe level of brain damage, and were
in a deep coma (81.3%) had a significantly higher rate of PU
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Table 1. Patients’ introductory and health related characteristics

Characteristic n %
Age (years)

260 42 87.5
<60 6 12.5
Gender

Male 33 68.8
Female 15 313
Chronic disease

Yes 37 771
No 11 22.9
Attached to a ventilator

Yes 21 43.8
No 27 56.3
Consciousness

Conscious 27 56.3
Unconscious 21 43.8

Nutrition method

Oral 17 354
Enteral 25 52.1
TPN 2 4.2
No nutrition 4 83
Level of Glasgow coma scale

Recoverable brain damage (=13) 19 39.6
Moderate brain damage (9-12) 13 271
Severe brain damage (4-8) 13 271
Deep coma (<3) 3 6.3
Braden scale for predicting pressure sore risk

High risk (<12 points) 27 56.3
Risky (13-14 points) 10 20.8
Low risk (15-16 points) 6 12.5
No risk (=17 points) 5 10.4
Hospitalization duration

1-7 days 19 39.6
8-14 days 13 271
>15 days 16 333
Infection

Yes (blood) 14 29.2
No 34 70.8
Albumin value (g/dL)

<25 15 313
>2.5 33 68.8
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Table 1. Continued

Characteristic n %

Hemoglobin value (g/dL)

<10 15 31.3

>10 33 68.7

Min-max | X+ SD (median)

Age (years) 32-94 72.27+12.86

Glasgow total score 3-15 15.23+4.16

Total Braden scgle for predicting 821 12344331

pressure sore risk score

Albumin value (g/dL) 1.20-4.05 | 2.84+0.67

Hemoglobin value (g/dL) 7.85-16.65 | 11.36%1.95
T . 16.15+16.19

Hospitalization duration (days) 2-78 (9.50)

14.25£15.42
Follow-up (days) 2-78 ©.0)

TPN: Total parenteral nutrition, SD: standard deviation, min-max: minimum-
maximum

development compared to those with 13 or more GCS score
(recoverable brain damage) (10.5%); no significant difference
was found between other dual groups (p>0.05) (Table 2).

Examining the PU development status based on the
Braden scale for PU risk scores, a highly significant difference
was detected between groups (p<0.01, Table 2). The rate
of PU development in the high-risk group with 12 or less
Braden scale for PU risk scores (74.1%) was higher than
those who did not have a PU risk (no PUs were identified in
the patients scoring 17 or more), had a low level of PU risk
(16.7% in those with 15-16 points), and had a PU risk (20%
in those with 13-14 points) (p<0.05); no significant difference
was found between the other dual groups (p>0.05) (Table
2). The rate of PU development in the ICU patients with an
infection (78.6%) was significantly higher than those who
did not have an infection (35.3%) (p<0.05, Table 2).

Patients with 2.5 g/dL or fewer albumin levels had
a significantly higher rate of PU development (73.3%)
than those with albumin levels above 2.5 g/dL (36.4%)
(p<0.05, Table 2). In addition, patients with 10 g/dL or fewer
hemoglobin levels had a significantly higher rate of PU
development (73.3%) than those with hemoglobin levels
above 10 g/dl (36.4%) (p<0.05, Table 2). The PU development
rate in the immobile patients (67.7%) was significantly
higher than those who were mobile in bed (11.8%) (p<0.01,
Table 2).

58.3% of the patients included in the study were
positioned, and the most frequent positioning frequency

was between 6-8 hours (45.8%). 64.6% of these patients
are inactive in bed, and generally, 83.3% of them are not
massaged. Barrier cream is not used in 95.8%, 41.7% of
them are moisturized, 97.9% of them are kept stretched and
dry, and 91.7% of them lie on air beds. The patient group not
provided with repositioning had no PUs because they were
mobile. Of the patients provided positioning every 2-4 hours,
53.3% acquired PUs and of the patients provided positioning
every 6-8 hours, 68.2% acquired PUs. A highly significant
difference was found between groups (p<0.01, Table 3). No
significant difference was found between the development
of PUs in patients who were not given a massage (45%)
and those who were given a massage (62.5%) (p>0.05,
Table 3). The PU development rate of the patients whose
skin was regularly moisturized (45%) and that of the patients
whose skin was sometimes/irregularly moisturized (75%)
were significantly higher than those whose skin was not
moisturized (16.7%) (p<0.05); the difference between other
dual groups was not significant (p>0.05) (Table 3).

For logistic regression, whether there is autocorrelation
between independent variables was examined by Kendall Tau
b correlation analysis and multicollinearity (VIF and tolerance)
statistics. Among the independent variables, there was a high
level of correlation between being dependent on a ventilator
and consciousness status (r: 0.75, p<0.001) and diet (r: 0.76,
p<0.001) (tolerance for being connected to a ventilator:
0.270, VIF: 3,699), GCS score level and being connected to a
ventilator (r: 0.71, p<0.001), state of consciousness (r: 0.71,
p<0.001), diet (r: 0.76, p<0.001), Braden PU risk assessment
scale score level (r: 0.76, p<0.001) variables were found to
be highly correlated (tolerance for GCS: 0.219, VIF: 4,567),
as a result, there was an autocorrelation problem between
independent variables. The variables of being connected
to a ventilator and GCS level, which have autocorrelation
problems with more than one variable, were not included in
the logistic regression model, and 11 independent variables
were analyzed. Eight independent variables, including
positioning, edema, in-bed movement, skin moistening,
length of stay, infection development, albumin level, and
Braden PU risk assessment scale level, were found to be
ineffective in the development of PUs in the ICU patients
and were excluded from the model sequentially (p>0.05).

The most significant variables (from the most effective to
less effective) regarding PU development were the mode of
nutrition, consciousness, and level of hemoglobin (p<0.05).
The effect of these three independent variables on the PU
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Table 2. Risk Factors affecting pressure sore development and comparison of pressure sore development based on health status

Pressure sore development
Factor No (n=25) Yes (n=23)

n % n % X2 p
Hospitalization duration
1-7 days? 13 73.7 6 26.3 12,188 0.002"
8-14 days? 9 69.2 4 30.8 a<b
>15 days® 18.8 13 81.3
Attached to a ventilator
Yes 4 19.0 17 81.0
No 21 77.8 6 22 |17 0.000"
Consciousness
Conscious 22 81.5 5 18.5 18,764 0.000
Unconscious 3 143 18 85.7
Edema
Yes 1 12.5 7 87.5 0.020F
No 24 60.0 16 40.0
Nutrition
Enteral 5 20.0 20 80.0 18,920 0.000Y
Orally + TPN + not receiving oral* 20 87.0 3 13.0
Glasgow coma scale
Recoverable brain damage (=13 points)? 17 89.5 2 10.5 18,734 0.000
Moderate brain damage (9-12 points)® 5 38.5 8 61.5 (SD: 2) a<b
Severe brain damage/deep coma (<8 points)® 3 18.8 13 81.3
Braden scale for predicting pressure sore risk
No risk (=17 points)? 5 100.0 - - 17,473 0.001
Low risk (15-16 points)? 5 83.3 1 16.7 (SD: 3) a<b
Risky (13-14 points)? 8 80.0 2 20.0
High risk (<12 points)® 7 259 20 741
Infection
Yes (blood) 3 214 11 78.6
No 22 64.7 12 35.3 >809 0.01¢"
Level of albumin
<2.5g/dl 4 26.7 11 733
>2.5g/dL 21 63.6 12 36.4 7,263 0.039"
Level of hemoglobin
<10 g/dL 4 26.7 11 733
>10 g/dL 21 63.6 12 36.4 4,263 0.039"
Moving in bed
Mobile 15 88.2 2 11.8
Immobile 10 323 21 67.7 11633 0.007"

(expected value <5).

TPN: Total parenteral nutrition, SD: standard deviation, “Bonferroni adjusted p-value, Ychi-square test with Yates correction, SD: 1 (observed value <25), FFisher Exact test
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development risk of the inpatients in the ICU was 72% (Table
4). The PU development rate in the ICU patients fed enterally
was 19.32 times more than other patients (those fed orally,
with TPN, and not fed orally). The PU development rate was
14.04 times more in the unconscious patients compared to
the conscious ones. The PU development rate in the ICU
patients with 10 g/dL or less hemoglobin was 22.89 times
more than those with a hemoglobin level above 10 g/dL
(Table 4).

Discussion
Table 3. Comparison of pressure sore development based on
the nursing interventions performed on the patients in the
intensive care unit (n=48)
Pressure score
Characteristic No (n=25) (Y::23)
n % n ‘ % % p

Frequency of repositioning
Z;’/Z:aoni”g not 1 [1000 |- |- 13911 | 0.001
Every 2-4 hours® 7 46.7 |8 |533 | (SD:2) | a<b
Every 6-8 hours? 7 31.8 |15 |68.2
Massage
No 22 | 550 (18 |45.0

i - 0.454F
Isrcr’;itl;";l;s/ 3 (375 |5 |625
Skin moisturizing
Yes® 11 550 |9 |450 |9466 | 0.009
Isr‘r’g;iﬁg?@s/ 4 |250 [12 750 |(SD:2) | asb
No® 10 (833 |2 |16.7
FFisher Exact test, SD: standard deviation

The areas where PUs were mostly seen were the
sacrum and coccyx in this study followed by the trochanters
and scapula. Deng et al. (15) stated PUs develop most in
the sacrum, calx, and dorsum areas. Cooper (1) detected
PU development mostly on the sacrum, gluteal area, calx,
and ears. In the classification of PUs, most of the PUs were
stage two PUs, and of these ulcers, 75% were sacrum
area PUs. Gonzalez-Mendez et al. (25) found that 59.4%
of participants had stage two PUs, primarily in the sacrum.
Similarly, Apostolopoulou et al. (26) found that stage two
PUs were mostly detected in the sacrum.

Sores of patients with PUs during their admission to the
clinic did not recover. Examining the characteristics of these
patients, they generally had a bad status, were immobile,
and had diabetes. PU healing is less common in immobile
individuals than in mobile ones, according to a retrospective
research (27). One of the main things holding up painful
recovery is a metabolic issue (28). The fact that patients
were immobile and that diabetes affected 29.41% of those
with PUs when they were admitted to the clinic may have
contributed to the delay in their recovery. Also, 41.17% of
these patients had become exitus; so, the PU could not
be evaluated for a sufficient time. In the ICU where the
study was conducted, nurses worked in full capacity with
three patients per nurse during night/day shifts. Thus, an
excessive workload in the provision of care may indicate
some inadequacies.

As the patients’ hospitalization duration increases, the
rate of PU development increases, as well. Previous research
has shown a correlation between the length of hospital stay
and the development of PUs, which aligns with the results of
this investigation (29-32). PUs were more common in patients
receiving ventilator support than in those not receiving it. PUs
are more likely to form while a patient is receiving ventilation

Table 4. Independent variables’ effect on pressure sore development in the patients in the intensive care unit: multivariate logistic

regression analysis (n=48)

. Exp 95% confidence
Independent variables B S. error Wald P ®) interval for EXP (B)
Invariant -3.72 1.21 9.45 0.002 0.024
Nutrition method 2.96 122 5.87 0015 19.32 176 212.08
(0: other, 1: enteral)
Consciousness . 2.64 1.11 5.66 0.017 14.04 1.59 123.87
(0: conscious, 1: unconscious)
Level of hemoglobin
(0:>10 g/dL, 1: <10) 3.13 1.38 5.13 0.024 22.89 1.52 344.07

S. error: Standard error, SD: standard deviation, x% 36.952, SD: 3, p=0.000, Nagelkerke R% 0.72, Hosmer and Lemeshow x%: 6.521, p=0.089
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support (15,33), according to Cox et al. (30), 81% of patients
who received mechanical breathing support for longer than
72 hours had PUs. More PUs developed in unconscious
patients than in conscious patients. The study conducted by
Gonzalez-Mendez et al. (25) also supports this result. Edema
also affects PU formation. Previous similar studies support
this result (25,34,35).

Considering the method of nutrition and PU status,
patients who were fed in an enteral way had a higher risk
of PUs compared to those who were fed another way. No
study in the literature supports this study result. Studies
examining the method of nutrition and risk of acquiring PUs
used various methods such as lab findings or daily calorie
intake to evaluate nutrition (8,30). Several research looking at
the relationship between enteral and parenteral nutrition and
the occurrence of PUs discovered no relationship between
the two feeding techniques and PU development (35,36).

Patients who scored low on the GCS developed PUs
more frequently. In a similar vein, earlier research found that
patients with lower GCS scores develop PUs (37,38). PUs
were more common in patients who scored 12 or lower
on the Braden scale for predicting PU risk. Similarly, the
incidence of PU development was 28.6% in individuals with
a Braden scale score of less than twelve (39). As the Braden
scale for PU score decreases, PU formation increases
(15,40).

Patients with infections had more PUs. Similar studies
reveal the relationship between having an infection and PUs
(26,41). Patients with albumin levels under 2.5 g/dL acquired
more PUs. Similarly, Deng et al. (15) found that patients with
albumin levels below 3.5 g/dL acquire more PUs. Previous
studies also indicated that low levels of albumin affect PU
development (34,42). Patients with a hemoglobin level below
10 g/dL had more PUs. Similarly, Deng et al. (15) found that a
low level of hemoglobin affects PU formation.

Patients who were repositioned and immobile had
more PU development. Karayurt et al. (35) also found that
patients who were repositioned acquired more PUs. The
characteristics of the patients acquiring PUs were high-risk
for PU development and had long hospitalization periods.
The general status of the patients who did not acquire PUs
was low-risk, conscious, and mobile patients who did not
need to be repositioned. Patients who were repositioned
acquired more PUs suggesting nurses tended to reposition
these patients more.

Also, patients’ ulcers did not recover even if they were
repositioned. The reason for this was that the number of

Turk J Intensive Care 2024;22:31-40

patients per nurse was above standards; therefore, nurses’
workload increased, and risky patients did not receive
sufficient care. Immobile patients acquire more PUs, and
longer immobilization duration is one of the most significant
factors affecting PU development (25,42). Previous studies
indicated that patients whose skin is moisturized have fewer
PUs (43). Patients whose skin was moisturized in this study
had more PUs. Patients’ sores did not recover despite skin
moisturizing.

Nurses' increased workload due to patient density in
the ICU, lack of nurses, and an insufficient level of patient
care may be the reason for this situation, causing skin
moisturizing administrations to occur after the development
of PUs. The excessive workload in the ICU affects the
quality of care and mortality rate. As the quality of care
decreases, patient falls, the development of PUs, infection,
and other adverse events increase (44). Neuraz et al. (45)
conducted a study in the ICU and detected that care was
provided on an optimal level when nurses work 12 hours
shifts and the mean patient number per nurse is 1.8 at night
and during the day. They discovered that when the patient-
to-nurse ratio is higher than 2.5, the risk of mortality rises
by a factor of 3.5 (45). According to Strazzieri-Pulido et al.
(46), the development of PUs rises with an increase in a
nurse’s workload. However, based on structural factors like
nursing workload, the majority of PUs were thought to have
preventable side consequences (46).

This study conducted logistic regression analysis for
the determination of independent variables affecting PUs
and found the most effective variable was the method of
nutrition. The most important second and third variables were
consciousness and level of hemoglobin. Enteral nutrition
increased PU development by 19.32 times compared to
other types of nutrition. Similarly, inadequate nutrition is the
most significant factor in the formation of PUs and increases
PU formation by 11.5%. However, the nutrition method
was not mentioned in this study (47). Alderden et al. (48)
conducted a retrospective study with 89% of participants as
ICU patients and found that vasopressor medication infusion,
spinal cord injuries, and patients above 40 were the three
most effective factors. Unconscious patients’ possibility
to acquire PUs increased by 14.04 times. Apostolopoulo
stated that patients under mechanical ventilation support
for more than 20 days and patients receiving 29 points or
less from Jackson/Cubbin PU risk scale are high-risk (26).
The PU risk of patients with a level of hemoglobin under 10
g/dL increased by 22.89. Similarly, Ayazoglu et al. (42) stated
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that patients with a low level of hemoglobin (8.02+0.78)
have a higher risk of acquiring PUs.

The patient's laboratory results were recorded for the
days in which blood analysis was done based on hospital
procedure; therefore, no continuity was obtained in the
laboratory results. Nurses in the ICU performed interventions
for the patients they considered at risk of PUs; and for the
other patients, they performed fewer or no interventions.

Conclusion

Accordingly, patients who had a longer duration of
hospitalization, were unconscious, required ventilation
support, had edema, were fed enterally, had a lower GCS
score, an infection, an albumin level less than 2.5 g/dL, a
hemoglobin level less than 10 g/dL, and were immobile
acquired more PUs. In addition, PUs did not recover despite
repositioning and skin moisturizing, indicating that nurses
missed providing care due to the excessive ratio of patients/
nurses. This study was conducted to determine the risk
factors affecting the development of a PU for inpatients
in the ICU and to determine the nursing interventions
conducted to prevent PUs. It is possible to reduce pressure
sores by increasing the knowledge level of nurses on PU
prevention and healing. It is recommended that to carry out
regular in-service training to prevent and heal pressure sores
and to follow current guidelines and to be repeated studies

with different research designs and with a larger population
of patients.

*This article was produced from the master's thesis titled
‘Evaluation of pressure sores as a quality indicator in adult
intensive care patients’. Thesis authors: Selver Gokdemir,
Manar Aslan.
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o088

Yogun Bakim Unitelerinde Galisan Hekimlerin
Resiisitasyon Sonrasi Bakim ile llgili Uygulamalarinin
Degerlendirilmesi

Evaluation of Post-resuscitation Care Practices of
Physicians Working in Intensive Care Units

6z Amag: Bu calismada Ulkemizde yogun bakim Unitelerinde calisan hekimlerin, kardiyopulmoner
resUsitasyon ile spontan dolasimi geri dénen hastalarda resUsitasyon sonrasi bakim ile ilgili
uygulamalarini degerlendirmek amaglanmistir.

Gereg ve Yontem: Bu kesitsel galismada yogun bakimda calisan hekimlere 28 soru iceren anket
web tabanli olarak uygulanmistir.

Bulgular: Calismaya toplam 118 uzman hekim katildi. ResUsitasyon sonrasi ortalama arter basinci
hedefi cogunlukla (%91,5) 65-75 mmHg olup, en sik tercih edilen inotrop noradrenalin (%81,2)
olarak belirlendi. Katilimcilarin %52,1'inin hedefe yonelik sicaklik tedavisi uyguladigi ve bunun 24
saat devam ettigi belirlendi. Noéroprognostik degerlendirmenin genellikle 24 saat sonra yapildigi
(%45,6), siklikla Glasgow koma skalasi (%96,6), pupiller ve korneal refleksler (%92,2) ve bilgisayarli
beyin tomografi (%60,3) kullanildigi tespit edildi. Bununla birlikte biyobelirteglerin ve nérofizyolojik
yontemlerin daha nadir kullanildigr gortldi.

Sonug: Bu calisma ile resUsitasyon sonrasi bakimda hastane sartlarina gore uygulamalarda
farkliliklar oldugu ama hekimlerin genel olarak uluslararasi kilavuza uydugu belirlendi. Ayni zamanda
uluslararasi kilavuza ilaveten tlkemiz sartlarina uygun ulusal kilavuzlarin da gerekli oldugu ve standart
uygulamalar icin egitimlere ihtiyac oldugu tespit edildi.

Anahtar Kelimeler: Yogun bakim, restsitasyon sonrasi bakim, anket

ABSTRACT Objective: In this study, it was aimed to evaluate the practices of physicians working
in intensive care units about post-resuscitation care in patients whose spontaneous circulation
returned with cardiopulmonary resuscitation.

Materials and Methods: In this cross-sectional study, a web-based questionnaire containing 28
questions was applied to physicians working in an intensive care units.

Results: A total of 118 specialist physicians participated in the study. The mean arterial pressure
target after resuscitation was mostly (91.5%) 65-75 mmHg, and the most preferred inotropic agent
was noradrenaline (81.2%). It was determined that 52.1% of the participants applied targeted
temperature management and continued for 24 h. Neuroprognostic evaluation was performed after
24 h, and most commonly Glasgow coma scale (96.6%), pupillary and corneal reflexes (92.2%),
and computerized brain tomography (60.3%) were used. However, it was observed that biomarkers
and neurophysiological methods were used less frequently.

Conclusion: In this study, it was observed that there were differences in practices according
to hospital conditions in post-resuscitation care, but physicians generally followed international
guidelines. Simultaneously, it is considered that in addition to the international guidelines, national
guidelines are necessary in accordance with the conditions of our country, and training was needed
for standard applications.

Keywords: Intensive care, post-resuscitation care, questionnaire
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Giris

Kardiyopulmoner resUsitasyon (KPR) uygulamasi ile
spontan dolasimi geri dénen (SDGD) hastalarin, yasam
beklentisinin ve yasam kalitesinin iyilestirilmesi iyi bir
resusitasyon sonrasi bakim (RSB) gerektirmektedir. SDGD
hastalarda, hipoksik-iskemik beyin hasari, miyokardiyal
disfonksiyon ve sistemik iskemi/reperflizyon yanitini
iceren post-kardiyak arrest sendromu gelisebilir. Bu
sendromun olusumu ve siddeti, arrest slresine ve
nedenine gore degismektedir (1,2). Kardiyak arrest sonrasi
bakimda temel strateji, altta yatan nedenin belirlenmesi,
hemodinamik ve solunum desteginin saglanmasi ve
ndroprotektif stratejilerin uygulanmasi seklindedir. Bu
amacla literatirde Targeted Temperature Management
(TTM) olarak gegen hedefe yonelik sicaklik yonetimi, akciger
koruyucu mekanik ventilasyon stratejileri, hemodinamik ve
metabolik parametrelerin optimizasyonu ile birlikte erken
perkltan koroner reperflizyon anjiyografisi gibi yaklasimlar
uygulanmaktadir (3). ResuUsitasyon sonrasi SDGD hastada
en iyi bakim tam olarak bilinmemekle beraber, yayinlanan
uluslararasi kilavuzlarda belirtilen protokoller uygulandiginda
prognozun dizeldigi gortlmustir. Reslsitasyon sirasinda ve
sonrasindaki tim tedavi protokolerinin temel hedeflerinden
biri kabul edilebilir bir norolojik sagkalim elde etmektir. Bu
hedefe ulasmada kilavuzlar dogrultusunda resUsitasyon
egitimi de kritik bir 6neme sahiptir. Uluslararasi ResUsitasyon
Irtibat Komitesi (International Liaison Committee on
Resuscitation) 2000 yilindan itibaren 5 yilda bir restsitasyon
kilavuzunu guncellemekte ve egitimler diizenlemektedir (4).
Ulkemizde ise bu egitimler Avrupa ResUsitasyon Konseyi'nin
(European Resuscitation Council) dnemli bir calisma ortagi
olan Resusitasyon Dernegi tarafindan yapiimaktadir (5).

GiUnUimizde KPR ve RSB'ye yonelik egitimlerin
yapilabilmesi icin dncelikle saglik calisanlarinin disUnceleri ve
bilgi dlizeylerinin belirlenmesi 6nemlidir. Saglk ¢alisanlarinin
KPR uygulamasi ve giincel KPR kilavuzlarina yonelik bilgi
dlzeyleri ve disUncelerini degerlendiren yayinlar yetersiz
olmakla beraber Ulkemizde RSB ile ilgili hekimlerin bilgi
dlzeylerini, dislncelerini ve uygulamalarini degerlendiren
calismaya rastlaniimamistir. Bu calisma ile Glkemizdeki
hekimlerin RSB ile ilgili disUncelerini ve uygulamalarini
degerlendirmek ve nihayetinde egitimlere isik tutmak
amaclanmaktadir.

Turk J Intensive Care 2024;22:41-9

Gereg ve Yontem

Firat Universitesi Girisimsel Olmayan Arastirmalar
Etik Kurul (tarih: 16.12.2021, oturum no: 2021/13-17)
onay! alindiktan sonra yogun bakim Unitelerinde calisan
hekimlere, hekimlerin demografik dzelliklerini ve RSB ile ilgili
yaklasimlarini degerlendiren 28 soru iceren web bazli anket
Turk Yogun Bakim Dernegi yoluyla dernek portalina kayitli
hekimler ile paylasildi. Ankete katilmak gonullilik esasina
bagliydi. Ankette ilk bolimdeki 8 soruda; hekimlerin calistigi
kurum, uzmanlik alani ve stresi, KPR kilavuzlarini takip edip
etmedigi ve KPR egitimi alip almadigini belirlemeye yonelik
sorular bulunmaktaydi. Ikinci bélimdeki 20 soruda ise; SDGD
hastalarda erken perkltan koroner reperflizyon olanaklari,
ortalama arter basinci (OAB) ve kan glukozu hedefleri, rutin
steroid, anti-0dem, ndbet profilaksisi ve antibiyotik kullanimi,
noroprotektif uygulamalari, prognoz belirlemede kullandiklari
testler ve yogun bakim streci sonrasindaki takip imkanlarini
belirlemeye yodnelik sorular bulunmaktaydr (Ek 1). Anket
formu katihmcilarla 30.12.2021-01.03.2022 tarihine kadar
aralikli olarak paylasildi.

istatistiksel Analiz

Anketlere verilen cevaplarin degerlendiriimesinde
tanimlayici istatistiksel yontemler kullanildi.

Bulgular

Anketimize yogun bakim Unitelerinde ¢alisan 62 kadin, 56
erkek toplam 118 uzman hekim katildi. Katilimcilarin %78,8'i
anesteziyoloji ve reanimasyon uzmani iken, %21,1'inin yogun
bakim yan dal uzmanligi vardi. Katilimcilarin %55'i Gniversite,
%33,9'u devlet, %11'i 6zel hastanede calismaktaydi ve
%45,3'Unln uzman olarak calisma stresi 10 yildan fazla idi.
Katilimcilarin %93,2'si KPR kilavuzunu ve glincellemelerini
takip ettigini, %90,6's1 KPR ile ilgili egitim aldigini ve
KPR egitimi alanlarin %34,3'0 5 yil 6nce (2015 kilavuzu
dogrultusunda), %32,4'G ise 1 yil 6nce (2021 kilavuzu
dogrultusunda) egitim aldigini belirtti.

Calismamizda hekimlerin  %42,4'G  bulundugu
hastanede acil perkitan girisim imkaninin oldugunu bildirdi.
Katiimcilarin yogun bakimdaki takip ve tedavi uygulamalari
sorgulandiginda; hekimlerin %91,5'inin resisitasyon sonrasi
OAB hedefi 65-75 mmHg olup, en sik tercih edilen inotrop
%81,2 oraninda noradrenalin idi (Sekil 1, 2). Hedef kan
glukozu ise %55,0 oraninda 140-180 mg/dL idi. ResUsitasyon
sonrasi donemde, hastalarda rutin steroid (%83,1), anti-
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65-75 mmHg -108 (%91,5)

80-100 mmHg

—10 (%8,5)

Sekil 1. Katilimcilarin SDGD hastadaki ortalama arter basinci hedefi
SDGD: Spontan dolasimi geri dénen

Noradrenalin 95 (%81,2)

Adrenalin 19(%16.2)

Dopamin 24 (%20,5)

Dobutamin -18 (%15,4)

0 20 40 60 80 100

Sekil 2. Katiimallarin SDGD hastada inotrop tercihleri
SDGD: Spontan dolagimi geri donen

6dem (%78), nobet profilaksisi (%78,8) ve antibiyotik
tedavisinin (%78,3) siklikla tercih edilmedigi tespit edildi
(Tablo 1). Gelisen nobetlerin tedavisinde ise cogunlukla
benzodiazepinler (%56) ve levetirasetam (%44,8) kullanildigi
bildirildi (Sekil 3). Katilimcilara reslsitasyon sonrasi donemde
hastalara yogun bakimda TTM tedavisi soruldugunda,
%52,1'inin TTM tedavisi uyguladigi, TTM tedavisi uygulayan
hekimlerin ise %53,8'inin tim arrestlerde, %33'Unln ise
hastane ici arrestlerde uyguladigi tespit edildi. Hekimlerin
%61,1'i TTM tedavisine hastaneye kabulden sonraki ilk
6 saatte basladigini, %43,2'si hedef sicakliginin 34 °C
oldugunu ve %50,5'i tedaviye 24 saat devam ettigini belirtti
(Tablo 2). Resusitasyon sonrasi donemde ndroprognostik
degerlendirmenin genellikle 24 saat sonra yapildigi (%45,6),
testlerden ise siklikla Glasgow koma skalasi (GKS) (%96,6),
pupiller ve korneal refleksler (%92,2), bilgisayarli beyin
tomografi (BBT) (%60,3) ve beyin manyetik rezonans
gorunttleme (MRG) (%53,4) kullanildigi, biyobelirtecler ve
norofizyolojik yontemlerin daha nadir kullanildigi tespit edildi
(Sekil 4). Katiimcilar yogun bakim sireci sonrasinda hastalari;
hastanelerinde palyatif bakim klinigi olanlarin (%55,1)
%58,4'0 palyatif bakim kliniklerine, %37,2'si kardiyoloji
kliniklerine devrettiklerini, ama cogunlukla hastalari yogun
bakim sireci sonrasinda takip edemediklerini (%64,4) belirtti.

Tablo 1. Katiimcilarin SDGD hastalarda yogun bakim tedavi
stratejileri

Katiimcilarin SDGD hastalarda YB'deki tedavi 0 %
uygulamalar

SDGD hastada hedef kan glukozunuz kagtir?

75-100 mg/dL 18 15,2
100-120 ma/dL 35 |296
140-180 mg/dL 65 | 550
SDGD hastalara rutin steroid tedavisi uyguluyor musunuz?

Evet 20 16,9
Hayir 98 83,1
SDGD hastalarda rutin anti-6dem tedavi uyguluyor musunuz?
Evet 26 22
Hayir 92 78
SDGD hastalarda rutin ndbet profilaksisi uyguluyor musunuz?
Evet 25 | 21,2
Hayir 93 78,8
SDGD hastalarda rutin antibiyotik tedavisi uyguluyor musunuz?
Evet 25 21,7
Hayir 90 78,3
YB: Yogun bakim, SDGD: spontan dolasimi geri dénen

Sodyum Valproat —14 (%12,1)

Levetirasetam 52 (%44.8)
Fenitoin 26 (%22 4)
Benzodiazepinler 65 (%56)
Propofol —19 (%16,4)
Barbitlratlar 36 (%31)

0 20 40 60 80

Sekil 3. Katilimallarin SDGD hastada nobet tedavisindeki ilag tercihleri
SDGD: Spontan dolagimi geri donen

Tartisma

Bu calismada katilimcilarin buylk bir cogunlugunun
KPR kilavuzunu ve glncellemelerini takip ettigi ve egitim
aldigi tespit edildi. Ayni zamanda SDGD hastalarda genel
yogun bakim tedavisi ile birlikte ndéroprotektif tedavide
kilavuz 6nerilerine uygun sekilde davranildigr belirlendi.
Noroprognostik degerlendirmenin kilavuz onerisine uygun
olarak 24 saat sonra yapildigi, ama bu degerlendirmede
kilavuzda &nerilen biyobelirtecler ve ndrofizyolojik
yontemlerin hastane kosullarina goére cok daha nadir
kullanildigr tespit edildi. Tim bunlarin yani sira hastalarin

Turk J Intensive Care 2024;22:41-9
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Tablo 2. Katilimcilarin resiisitasyon sonrasi TTM uygulamalari

Katiimailarin TTM uygulamasi ‘ n %

Resiisitasyon sonrasi TTM tedavisini hangi hastalarda tercih
ediyorsunuz?

Hastane ici arrestlerde 30 |33
Hastane disi arrestlerde 16 [17,6
Arrest ritmi soklanabilir ritm olanlarda 10 |11
Arrest ritmi soklanamaz olanda 6 6,6
Tldm arrestlerde 49 | 538
Resiisitasyon sonrasi TTM tedavisine ne zaman basliyorsunuz?
SDGD hemen sonra hastaneye nakil sirasinda 18 |20
Hastaneye kabulden sonrakiilk 6 saatte 55 |61,
Hastaneye kabulden sonrakiilk 12 saatte 21 | 233
Resiisitasyon sonrasi TTM tedavisinde hedef sicakliginiz kagtir?
32°C 18 | 189
33°C 12 12,6
34°C 41 | 432
35°C 18 | 18,9
36°C 26 | 274

Resiisitasyon sonrasi TTM tedavisine ne kadar siire devam
ediyorsunuz?

24 saat 48 | 50,5
48 saat 26 | 274
72 saat 25 26,3

TTM: Targeted Temperature Management, SDGD: spontan dolasimi geri donen

GKS

Pupiller ve komeal reflexler
Otomatik pupillometri

EEG

SSEP

NSE

Tau proteini

$-100 B proteini

Beyin BT

Beyin MR

18 (%15,5)

2(%1,7)

7 (%6)

1(%0,9)

2(%1,7)

70 (%60,3)

62 (%53 4)

0 25 50 75 100 125

Sekil 4. Katilimcilarin SDGD hastada kullandiklari néroprognostik testler
GKS: Glasgow koma skalasi, SDGD: spontan dolasimi geri dénen, EEG:
elektroensefalografi, SSEP: somatosensoriyel uyarilmis potansiyeller, NSE: ndron
spesifik enolaz, BT: bilgisayarli tomografi, MR: manyetik rezonans

yogun bakim sireci sonrasinda ¢ogunlukla palyatif bakim
veya kardiyoloji kliniklerine devredildigi belirlendi. Ancak son
kilavuzda uzun dénem rehabilitasyon 6nerilmesine ragmen,
katiimcei hekimlerin yogun bakim sireci sonunda hastalarini
takip edemedigi ortaya konuldu.

Spontan dolasimin geri ddnmesi, kardiyak arrest sonrasi
tam iyilesmenin ilk adimi olarak kabul edilir. Ancak hastanin

Turk J Intensive Care 2024;22:41-9

norolojik defisit olmadan normal serebral fonksiyonlarina
donmesi, stabil kalp ritmine ve normal hemodinamik
fonksiyonlarina kavusmasi iyi bir RSB gerektirir. Resusitasyon
sonrasi slireg, spontan dolasimin geri dondigu yerde baslasa
da, hasta stabil olur olmaz yogun bakim Unitelerinde takip
ve tedavi gerekmektedir. ingiltere’de kardiyak arrest sonrasi
yogun bakim Unitelerine basvuran 22.105 hastadan 99740
(%45) yogun bakimdan, 6353’0 (%30) ise hastaneden
sag olarak taburcu edilmislerdir (6). Avrupa’da 30 gunltk
sagkalim/hastaneden taburculuk orani hastane disi kardiyak
arrestte (HDKA) ortalama %8 (%0-18) iken hastane ici
kardiyak arrestte (HIKA) %15-34 arasinda degismektedir
(7). Ulkemizde genis olgu serisi olmamakla birlikte cesitli
vayinlarda resulsitasyon sonrasi SDGD orani %35-41 olarak
bildirilmistir (8-11). Bu oran HDKA'larda %33,6 iken, HIKA
%150,4 olarak bulmustur (10). Hastaneden taburculuk orani ise
%7,1-11,2 olarak bildirilmistir (8,11). ResUsitasyonda SDGD
sonra gereken en iyi bakim tam olarak bilinmemekle beraber,
yayinlanan uluslararasi kilavuzlarda belirtilen protokoller
uygulandiginda ise prognozun dlzeldigi gortlmustir. Bu
calisma ile Ulkemizdeki hekimlerin KPR ile ilgili egitim aldigi,
KPR kilavuzunu ve glncellemelerini takip ettigi belirlendi. Bu
durumun uluslararasi merkezlerle benzer olciide sonuglar
elde edilmesinin nedeni olabilecegi distnilmektedir.
Yetiskinlerde ani kardiyak 6limin en yaygin nedeni
miyokardiyal iskeminin neden oldugu aritmidir. Bu nedenle
sebep olan koroner lezyonun perkitan koroner girisim ile
reperflizyonu uzun siredir kullanilmaktadir. Erken perkitan
koroner girisim ile sagkallm ve HDKA sonrasi olumlu
norolojik sonug arasinda anlamli bir iliski oldugu bildirilmistir
(12,13). 2021 KPR kilavuzunda; elektrokardiyogramda (EKG)
ST elevasyonu olan supheli kardiyak arrestte ve EKG'de
ST elevasyonu olmayan ama akut koroner okllzyon riski
yliksek HDKA hastalarinda SDGD sonra acil perkitan
koroner girisimin degerlendirilmesi ve gerekirse yapilmasi
onerilmektedir (3). Tabii ki bu durum hastane sartlarinin
uygunlugunu gerektirmektedir. Acil perkttan koroner girisim
icin hazir bir kateterizasyon laboratuvari ve ekibinin olmasi
yaninda; acil veya yogun bakim doktorunun kardiyolog onayi
olmadan kateterizasyon laboratuvarini harekete gecirmesi, tek
bir grubun tim kateterizasyon takimini aktive etmesi, mesai
disinda kateterizasyon personelinin hastaneye ulasiminin
kolaylastirilmasi, kateterizasyon laboratuvari takiminin
mesai disinda 20-30 dk icinde prosedire baslamasi gibi
cesitli stratejiler onerilmistir (14). Bu calismada katilimcilarin
yarisinin altinda bir oranla (%42) calistiklari hastenelerde acil
perkitan koroner girisim imkaninin oldugunun belirlenmesi,
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Ulkemizde hastane sartlarinin bu yonuyle iyilestiriimesi
gerekliligini distndirmektedir.

Kardiyak arrest sonrasi bakim ¢ogu yonu ile genel yogun
bakim uygulamalarini icermekle birlikte bazi farkliliklar
bulunmaktadir. Kardiyak arrest sonrasi hastalarin spesifik
ozellikleri arasinda beyin hasari riski ve néroyogun bakim
ilkelerini uygulama ihtiyaci, miyokardiyal disfonksiyon,
antikoagllan ve anti-platelet ilag kullanimi ve aspirasyon
pnomonisi riski yer almaktadir (3). Kardiyak arrest sonrasi
siklikla gelisen miyokard disfonksiyonu; hipotansiyon, dislk
kardiyak indeks ve aritmilerle karakterize hemodinamik
instabiliteye neden olur. KPR kilavuzunda SDGD hastada
optimal bir OAB dnerilmemekle birlikte hipotansiyondan
(OAB <65 mmHg) kacinma ve vyeterli idrar c¢ikisi (>0,5
mL/kg/saat) ve normal/azalan laktat degerlerini saglayan
OAB onerilmektedir, bunu saglamak ise siklikla vazopresor
destek gerektirmektedir (3). Hipotansif sokta vazopresorlere
iliskin Cochrane analizinde degerlendirilen alti vazopresorin
hicbirinde mortalite lzerine yararli bir etki belirtiimemistir.
Akut miyokard enfarkttsui ve kardiyojenik soklu hastalarda
adrenalinle daha fazla direncli sok goézlenmesine ragmen,
kardiyak arrest sonrasi SDGD hastalarda ylksek dozlarda
noradrenalin kullanimi ile ilgili tasikardi, aritmi veya
sok gdzlenmemesi kardiyak arrest sonrasi hastalarda
noradrenalinin iyi tolere edildigini gdstermektedir ve
KPR kilavuzunda birinci basamak vazoaktif ajan olarak
noradrenalin kullanilmasi 6nerilmektedir (3,15,16). Bu
calismada katilimcilarin blytk bir cogunlugunun miyokardiyal
disfonksiyonu &énlemek icin restsitasyon sonrasi OAB
hedefinin 65-75 mmHg olmasi ve bunun igin inotrop olarak
noradrenalin tercih etmesi diger calismalarla uyumludur.

Kardiyak arrest sonrasi yogun bakimdaki hastalarin cogu
icin problem olan hipo/hiperglisemi icin Amerikan Diyabet
Dernegi'nin 2019 kilavuzu 140-180 mg/dL hedef glikoz
araligi énermektedir. Siki glikoz kontrolinin hipoglisemi
(<70 mg/dL) ile iliskili oldugu bildirilmistir (17-19). Yogun
bakimdaki hastalarin diger bir problemi ise aspirasyon
ve ventilatorle iliskili pnémoni gelistirme riskidir. Guncel
kilavuzda antibiyotiklerin profilaktik kullanimi ile ventilator
iliskili pnémonide azalma gozlenirken diger klinik sonuclarda
baska bir farklilik olmadigi igin profilaktik antibiyotik kullanimi
Onerilmemektedir (3). Bu c¢alisma ile yogun bakimda siklikla
gorllen hipergliseminin sirekli instlin inflzyonu ile tedavi
edildigi ve katilimcilarin hedef kan glukozunun 140-180
mg/dL oldugu belirlenmistir. Ayrica aspirasyon ve ventilatorle
iliskili pndmoni gelisme riskine ragmen kilavuzda 6nerdigi

sekilde katilimcilarin blytk bir cogunlugunun (%78,3) rutin
antibiyotik kullanmadigr tespit edilmistir.

Restsitasyon sonrasi SDGD hastada nihai hedef kabul
edilebilir bir noérolojik sagkalim elde etmektir. Kanitlanmis en
onemli noroprotektif tedavi stratejilerinin basinda ise TTM
gelmektedir. TTM; KPR sonrasi SDGD komat6z hastalarin
viicut sicakliklarinin 32-36 °C arasi bir degere distrilmesi, bu
sicaklikta tutulmasi, kontrolll olarak yeniden isitildiktan sonra,
belli bir stire hipertermi olusmasinin énlenmesi asamalarini
icerir (3). Hedeflenmis sicaklik yénetiminin SDGD hastalarda
reperflizyon hasarini en aza indirmek icin mimkdn olan en
kisa zamanda, Ozellikle ilk 6 saat icerisinde baslanmasi cok
onemlidir. Tedavinin 1 saat ge¢ uygulanmasinin mortalite
riskini %20 artirdigr bildirilmistir (20). Hedeflenmis sicaklik
yonetimi igin optimal sire bilinmemektedir ancak hipotermi
sliresi en yaygin olarak 24 saattir. On iki-28 saat, 24-48 saat
ve 24-72 saatlik tedaviler karsilastiriimis ve ndrolojik prognoz
agisindan anlamli fark tespit edilmemekle beraber uzun streli
tedavide komplikasyonlar daha sik gdzlenmistir (21-23). Bu
calisma ile hekimlerin TTM tedavisine genellikle hastaneye
kabulden sonraki ilk 6 saatte baslandiginin (hedef sicaklik
siklikla 34 °C) ortaya konmasi reperflizyon hasarini en aza
indirmek konusunda yetkinliklerinin ylUksek oldugunu ve
kilavuzlari takip ettigini gdstermektedir.

Resusitasyon sonrasi SDGD hastalarin %20-30'unda
yogun bakimda nobet gézlenmektedir. Klinik konvilsiyonlar
(klinik nébet) ve/veya elektroensefalografide (EEG) tipik
aktivite (elektrografik ndbet) olarak gézlemlenebilen nébetler
ciddi hipoksemik-iskemik beyin hasarini gostermektedir
(24,25). Kilavuzda ndbetlerin tedavisi icin sedatif ilaglar ve
bunlara ilaveten birinci basamak antiepileptik ilaclar olarak
levetirasetam veya sodyum valproat onerilmekte ama
rutin ndbet profilaksisi dnerilmemektedir (3). Bu calismada
katilimcilarin cogunun (%78,8) kilavuza uygun sekilde nébet
profilaksisi uygulamadigi, gelisen nobetlerin tedavisinde
ise sedatif ilaglar (benzodiazepin, barbitlirat, propofol) ve
antiepileptikler kullanildigi belirlendi. Calisma bu yonUyle
hekimlerin buiytk bir cogunlukla klavuzlara uygun hareket
ettigini gostermektedir.

Reslsitasyon tekniklerinin gelismesine ve basaril
reslisitasyon oranlarinin artmasina ragmen; kardiyak arrest
hastalarinin cogu kalici beyin hasari ile taburcu edilmektedir.
Sekelsiz evine taburcu olma oranlari ise %1-16 arasinda
seyretmektedir (26,27). Resdlsitasyon sonrasi SDGD
hastalarda KPR basarisini takip etmede, sagkalim ve nérolojik
prognozu degerlendirmede cesitli prognostik skorlama

Turk J Intensive Care 2024;22:41-9



46

Ozcan ve ark. Yogun Bakimda Resiisitasyon Sonrasi Bakim

sistemleri kullaniimaktadir. Klinik noérolojik bulgular (GKS,
pupil isik refleksi, vestibulo-okiler refleks, korneal refleks),
laboratuvar parametreleri (néron spesifik enolaz, Tau proteini,
S-100B protein), bazi gorintileme teknikleri (BBT, beyin
MRG), elektrofizyolojik incelemeler (EEG, duyusal uyarimis
potansiyeller) prognoz tahmininde yararl olan belirteclerdir
(28,29). Prognoz belirlemede hicbir yontem tek basina
gecerli olmadigindan multimodal teknik &énerilmektedir.
Multimodal néroprognostik degerlendirmede uygulanabilirligi
ve ulasilabilirligi en kolay olan norolojik muayene en
onemli faktérddr. Laboratuvar testleri, goérintileme
ve elektrofizyolojik tekniklerin kullanimi ise hastane
kosullarina bagimhdir. Glncel kilavuzda SDGD hastalarda
72 saat sonra multimodal norolojik prognostik faktorlerin
kullanimi &nerilmektedir. ilk 1 saatte sagkalimi gdsteren
herhangi bir norolojik belirtinin olmadigi, 3. ginde pupil
isik refleksi olmamasi ve agriya motor yanit alinmamasinin
digerlerinden bagimsiz olarak kotl sonug belirteci oldugu
bildirilmistir (3). Bu calismada kilavuzun énerisinden farkli
olarak néroprognostik degerlendirmenin genellikle 24 saat
sonra yapildigl ve multimodal degerlendirmede 6nerilen
biyobelirtecler ve norofizyolojik yontemlerden ziyade GKS,
pupiller ve korneal refleksler, BBT ve beyin MRG kullanildigi
tespit edildi. TUm bunlarin yani sira yogun bakimdaki tedavi
sUreci tamamlandiktan sonra hastanin hangi klinikte takip
edilecegi de cok blylk 6nem arz etmektedir. Hastalar
cogunlukla yogun bakim silreci tamamlandiktan sonra
kardiyoloji ve palyatif bakim kliniklerinde takip edilmektedir.
Ancak katilimcilar yogun bakimdan cikardiklari hastalari diger
kliniklerde takip edemediklerini belirtti. Bu durumun yogun

bakim Unitelerindeki hekimlerin asiri is yikd nedeniyle oldugu
disUnulmektedir. Bu nedenle bu hususun iyilestirilmeye acik
bir yon oldugu degerlendiriimektedir.

Sonug

Sonug olarak; bu calisma ile RSB’de hastane sartlarina gére
uygulamalarda farkliliklar oldugu ama hekimlerin genel olarak
uluslararasi kilavuza uydugu tespit edildi. Ayrica bu galismanin
sonucu; uluslararasi kilavuza ilaveten Glkemiz sartlarina uygun
ulusal kilavuzlarin gerekliligi ve egitimlerin sayi ve sikligini
artirarak daha fazla hekim katilimi saglanmasinin standart
uygulamalar icin énemli oldugu, 6zellikle néroprognoz ve
rehabilitasyon konusundaki eksikliklerin giderilmesi igin
egitimlerin gerektigini distindirmektedir.
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Ek 1. 1-  Spontan dolasimi geri dénen hastalarda acil anjiyo
1-  Cinsiyetiniz? uygulamaniz var mi?
() Kadin () Erkek () Evet () Hayr
2- Yasinz? ............... 2- Kardiyak arrest sonrasi hastalarda inotrop
segenegdiniz hangisidir?
3-  Uzmanlik alaniniz? () Noradrenalin
() Anesteziyoloji ve Reanimasyon () Adrenalin
() Yogunbakim () Dopamin
() Dahiliye () Dobutamin
() Kardiyoloji
() Genel cerrahi 3- Kardiyak arrest sonrasi hastalarda hedef kan
() Noroloji basinciniz (ortalama arter basinci) kactir?
() 6575 mmHg () 80-100 mmHg
4-  Uzmanlik stireniz?
() 1-5 yil 4- Kardiyak arrest sonrasi hastalarda hedef kan
()5-10 yil glukozunuz kagtir?
()10 yildan fazla () 75-100 mg/dL
() 100-120 mg/dL
5-  Hangi kurumda galigtyorsunuz? () 140-180 mg/dL
() Devlet Universitesi Hastanesi
() Vakif Universitesi Hastanesi 5- Kariyak arrest sonrasi hastalara rutin steroid veriyor
() Devlet Hastanesi musunuz?
() Ozel Hastane () Evet () Hayir
6- CPR kilavuzunu ve glincellemelerini takip ediyor ~ 6- Kardiyak arrest sonrasi hastalarda rutin antiédem
musunuz? tedavi uyguluyor musunuz?
() Evet () Hayrr () Evet () Hayrr
7- CPRile ilgili daha 6nce egitim aldiniz mi? 7- Kardiyak arrest sonrasi hastalarda rutin nobet
() Evet () Hayir profilaksisi uyguluyor musunuz?
() Evet () Hayrr
8- Eger CPR egitimi aldiysaniz en son ne zaman egitim
aldiniz? 8- Kardiyak arrest sonrasi hastalarda nobet tedavisinde
() 1Tyl ()1-5yil () 5-10 yil hangi ilaci/ilaglari tercih ediyorsunuz?
() Sodyum Valproat
*Devam eden sorularda resUsitasyon sonrasi bakim ile () Levetirasetam
ilgili yaklasimlariniz degerlendirilecektir. () Fenitoin
() Benzodiazepinler
() Propofol
() BarbitUratlar
9- Kardiyak arrest sonrasi hastalarda TTM uyguluyor

Turk J Intensive Care 2024;22:41-9
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10-

11-

12-

14-

Reslisitasyon sonrasi TTM tedavisini hangi
hastalarda tercih ediyorsunuz?

() Hastane ici arrestlerde

() Hastane disi arrestlerde

() Arrest ritmi soklanabilir hastalarda

() Arrest ritmi soklanamaz olan hastalarda

() Tim arrestlerde

Restisitasyon sonrasi TTM tedavisine ne zaman
basgliyorsunuz ?

() Spontan dolasim geri dondikten hemen sonra
hastaneye nakil sirasinda

() Hastaneye kabulden sonraki ilk 6 saatte

() Hastaneye kabulden sonraki ilk 12 saatte

Reslisitasyon sonrasi TTM tedavisinde hedef
sicakhginiz kagtir?

()31°C

()32°C

()33°C

()34°C

()35°C

()36°C

Restisitasyon sonrasi TTM tedavisini ne kadar stire
devam ediyorsunuz ?
() 24 saat () 48 saat () 72 saat

Kardiyak arrest sonrasi hastalarda rutin antibiyotik
tedavisi uyguluyor musunuz?
() Evet () Hayr

15-

16-

17-

18-

Kardiyak arrest sonrasi hastalarda hangi prognostik
testi/testleri kullaniyorsunuz?

) GKS () NSE

pupiller ve korneal reflexler () Tau proteini

kantitatif pupillometri () S-100 B proteini

EEG () Beyin BT

(
(
(
(
() SSEP () Beyin MR

)
)
)
)

Noroprognostik muayeneyi spontan dolasim geri
dondtikten ne kadar sonra yapiyorsunuz?
() 12 saat () 24 saat () 48 saat () 72 saat

Restisitasyon sonrasi spontan dolasimi geri dénen
hastalari yogun bakim siirecinden sonra siklikla
hangi klinik/kliniklere devrediyorsunuz?

() Dahiliye () Noroloji

() Kardiyoloji () Palyatif Bakim

Hastanenizde palyatif bakim (initeniz var mi?
() Evet () Hayir

Restisitasyon sonrasi spontan dolagimi geri donen
hastalardan palyatif bakim klinigine génderdiginiz
hasta/hastalariniz oluyor mu?

() Evet () Hayr

Reslisitasyon sonrasi spontan dolasimi geri dénen
hastalari yogun bakim slirecinden sonra takip
edebiliyor musunuz?

() Evet () Hayrr

Turk J Intensive Care 2024;22:41-9
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A Prediction Model for Severe COVID-19 Infection and
Intensive Care Unit Admission in Pregnant Women

Gebe Kadinlarda Agir COVID-19 Enfeksiyonu ve Yogun
Bakim Unitesine Kabul igin Bir Tahmin Modeli

ABSTRACT Objective: This study developed a prediction model that can predict the intensive care
admission of coronavirus disease-2019 (COVID-19) pregnant and postpartum women.

Materials and Methods: The study was retrospective and single-center and was conducted with
pregnant and postpartum patients 18 years of age and older who had been diagnosed with
COVID-19 and were admitted to the obstetrics clinic between April 2020 and December 2021.
The clinical and radiological featuresand laboratory values of the patients were recorded to develop
a prediction model. Two different multivariate logistic regression models and the Naive Bayes
classification algorithm were used for estimation. The results of the developed prediction models
were summarized with the nomogram, and the prediction successes were evaluated with the
receiver operating characteristic (ROC) curve.

Results: The study included 436 pregnant and postpartum patients. Twelve of 51 patients admitted
to the intensive care unit died. The specificities of the three different classification models that we
developed to determine the risk factors for intensive care admission were found to be over 95%
and their sensitivities were 70.6%, 86.3%, and 87 %, respectively. Additionally, the area under the
ROC values were found to be 0.94, 0.941 and 0.978 for the models, respectively. High procalcitonin
level, fever, dyspnea, and moderate-to-severe radiological involvement were determined as risk
factors for admission to intensive care in pregnant and postpartum women patients.

Conclusion: It is thought that the risk models we have developed will be easy to implement and
will help identify pregnant women who are at risk of severe COVID-19 disease in the early period
and to take measures.

Keywords: COVID-19, mortality, pregnant women, intensive care units, SARS-CoV-2

0Z Amac: Bu calismada koronaviriis hastaligi-2019 (COVID-19) tanili gebe ve postpartum kadinlarin
yogun bakim ihtiyacini dngorebilecek tahmin modeli olusturulmasi amaglanmistir.

Gerec ve Yontem: Tek merkezli ve retrospektif olarak planlanan calisma Nisan 2020 ve Aralik 2021
tarihlerinde COVID-19 tanili ve kadin dogum klinigine kabul edilen 18 yas Uzeri gebe ve postpartum
hastalar ile yapildi. Tahmin modeli olusturulmasi icin hastalarin klinik dzellikleri, laboratuvar degerleri
ve radyolojik ozellikleri kaydedildi. Tahmin icin iki farkli cok degiskenli lojistik regresyon modeli ve
Naive Bayes siniflandirma algoritmasi kullanildi. Gelistirilen tahmin modellerinin sonuglari nomogram
ile 6zetlendi ve tahmin basarilar alici isletim karakteristik (ROC) egrisi ile degerlendirildi.

Bulgular: Calismaya 436 gebe ve postpartum hasta dahil edildi. Yogun bakima yatirilan 51 hastadan
12'si eksitus oldu. Yogun bakima yatis risk faktorlerini belirlemek icin olusturdugumuz g fakli
siniflama modelinin spesifitelerinin %95'in Uzerinde ve sensitivitelerinin sirasiyla %70,6, %86,3 ve
%87 oldugu belirlendi. Ayrica ROC'un altindaki alan degerlerinin modeller igin sirasiyla 0,94, 0,941
ve 0,978 oldugu bulundu. Ylksek prokalsitonin seviyesi, ates, dispne ve orta-agir radyolojik tutulum
varliginin gebe ve postpartum kadinlarda yogun bakim yatisi ile iliskili risk faktorleri olarak belirlendi.
Sonug: Gelistirdigimiz risk modelinin uygulanmasi kolay ve erken dénemde agir COVID-19 hastalik
riski tastyan gebeleri belirlemeye ve énlem alinmasina yardimci olacagi distintlmektedir.

Anahtar Kelimeler: COVID-19, mortalite, gebe kadinlar, yogun bakim tniteleri, SARS-CoV-2
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Introduction

The immunological, physiological, and anatomical
changes that occur during pregnancy may cause more
severe viral respiratory tract infections in pregnant women
(1,2). Previous studies have reported pregnancy itself
to be a risk factor for severe disease when other factors
associated with severe disease were considered in age-
matched symptomatic pregnant and non-pregnant patients
(3,4). Some 7-15% of pregnant women develop moderate
and severe diseases requiring hospitalization, so the need
for intensive care, mechanical ventilation and extracorporeal
membrane oxygenation are high in this patient group (5).

When compared with other diseases, the early symptoms
of coronavirus disease-2019 (COVID-19) is insidious and
the disease can progress very quickly. One of the greatest
challenges to disease management during the pandemic has
been the wide spectrum of COVID-19 manifestations, and
the resulting need to determine risk factors that can predict
the severe course of the disease. Studies of adult patients
other than pregnant women have put forward various models
for the determination of intensive care unit (ICU) admission
and mortality (6-8), while there have been limited studies to
date exploring the prediction of severe disease, the need for
intensive care and mortality in pregnancy (9-11).

We aimed to develop a model for the determination of
the risk factors that could serve as predictors of the need for
intensive care based on a retrospective assessment of the
pregnant women admitted to our hospital with COVID-19.

Materials and Methods

This single-center retrospective observational study was
conducted with pregnant and postpartum women patients
over 18 years of age with COVID-19 confirmed by reverse
transcriptase-polymerase chain reaction (RT-PCR) for severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
between 01.04 2020 and 31.12 2021 in the Gynecologic
Infectious Diseases Ward of University of Health Sciences
Turkey, Bursa City Hospital. The study protocol was approved
by University of Health Sciences Turkey, Bursa City Hospital
Clinical Research Ethics Committee (decision no: 2022-1/13,
date: 09.02.2022) and the study was conducted following
the principles of the Declaration of Helsinki. Since our study
was retrospective, informed consent was not obtained from
the patients.

Patient data were obtained from the electronic archives
of the hospital. Included in the study were pregnant and

postpartum women (within 6 weeks postpartum) who
tested positive for SARS-CoV-2 with a RT-PCR test. Pregnant
and postpartum women with a critical illness at the time of
diagnosis, those younger than 18 years of age, those with
a negative SARS-CoV-2 test result and those with previous
COVID-19 infections were excluded from the study. All
patients were managed in line with the Ministry of Health
Diagnosis and Treatment Guidelines.

The demographic characteristics at the time of admission
to hospital, age, body mass index (BMI), comorbidities
[pregestational diabetes mellitus (DM), chronic hypertension,
cardiac diseases, bronchial asthmal, smoking, history of
medication, gestational age at admission, egravidity/parity,
symptomatic (cough, nasal congestion, body temperature
etc.) or asymptomatic infections at the time of admission,
variant of SARS-CoV-2, laboratory values [white blood cells,
hemoglobin, platelets, lymphocytes, neutrophil/lymphocyte
(N/L) ratio, ferritin, fibrinogen, D-dimer, C-reactive protein
(CRP), procalcitonin, lactate dehydrogenase (LDH), alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), international normalized ratio, activated partial
thromboplastin time (aPTT), prothrombin time], peripheral
oxygen saturation (SpQ,), heart rate and respiratory rate,
medical treatments (remdesivir, steroids, favipiravir, low
molecular weight heparin), COVID-19 vaccination status,
radiological findings [mild, moderate, severe according to the
World Health Organization (WHO) classification], length of
stay in the ward, time from diagnosis to the ICU admission
for patients requiring intensive care, length of stay in the
ICU and hospital (days) of those involved in the study were
recorded.

Thoracic computed tomography (CT) scans and chest
radiographs were evaluated using the Picture Archiving
and Communication System. Thoracic CT scans and chest
radiographs were reviewed by a radiologist with more than
10 years of experience in thoracic radiology. Pneumonia was
classified as mild, moderate and severe based on radiological
imaging. The classification of chest radiographs was made
using the RALE Scoring System (12). Thoracic CT scans
were classified based on the Chest Computed Tomography
score (13), for which both lungs were divided into five lobes,
and each lobe was assessed individually.

Patients were also classified as mild, moderate and
severe based on their clinical presentation COVID-19
Treatment Guidelines Panel (14).
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Mild illness: Patients with any of the various signs and
symptoms of COVID-19 (e.g., fever, cough, sore throat,
malaise, headache, muscle pain, nausea, vomiting, diarrhea,
loss of taste and smell) but without shortness of breath or
abnormal chest imaging.

Moderate illness: Patients with evidence of lower
respiratory disease during clinical assessment or imaging,
and with 294% SpO,,.

Severe illness: Patients with Sp0,<94%, a ratio of
arterial partial pressure of oxygen to fraction of inspired
oxygen (PaO,/FiO,) <300 mmHg, a respiratory rate >30
breaths/min (tachypnea) or lung involvement >50%.

Patients vaccinated with two doses of mRNA (Pfizer-
BNT-162b2, Germany) or two doses of inactivated (SINOVAC,
China) COVID-19 vaccine were included in the vaccinated
group, while those who had one dose of vaccine or who
were not vaccinated at all were included in the unvaccinated
group.

Patients were divided into two groups; those who were
admitted to the ICU and those who were treated in the
Gynecologic Infectious Diseases Ward. Based on the above-
mentioned recorded data, the risk factors for admission to
the ICU were established and prediction models for intensive
care were created.
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Statistical Analysis

The categorical variables are summarized as numbers
and percentages. The continuous variables are presented
as mean, standard deviation, median and interquartile
range according to the distribution characteristics. The
unadjusted effects of the measured features, whose effects
on admission to the ICU will be examined, were evaluated
with univariate analyses, for which a Pearson chi-square test
and a Mann-Whitney U test were applied.

Candidate risk factors with a p-value of less than 0.10
according to the univariate test results were included in
the multivariate models, and the adjusted effects of each
variable were examined because this value generally used
for variable selection step in the model (15). A total of 24
predictors were included in the multivariate models, and
three different classification models were used (Figure 1).
Before proceeding to the classification stage, missing data
was resolved using a model-based imputer, which constructs
a model for the prediction of the missing value based on
values of other attributes; a separate model is constructed
for each attribute. The model is the 1-nearest neighbour
learner, which takes its value from the most similar example
for the log-likelihood ratio test.
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Figure 1. The multivariate model construction process
LR: Logistic regression
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The first model used to predict ICU admission is the
Lasso (L1) logistic regression (LR) model. L1 regularized LR
is often used for feature selection and has demonstrated
good generalization performance in the presence of
many irrelevant features (16). The second model is the
LR model, which is applied together with the backward
variable elimination method. In the model development
process, backward procedures were used for the selection
of the predictors with a p-value <0.10. The Naive Bayes
classification algorithm was used as the third model (Figure
2). The 10-fold cross-validation method was used for the
interval validation of the models.

The results of the classification models are presented
using a nomogram, which is useful for estimating the
prevalence of each patient, being based on a scoring
system rather than a complex formula. Nomograms provide
a graphical depiction of the numerical relationships between
the outcome and risk factors. Without regard to statistical
significance or signs of estimated regression coefficients,
each predictor is assigned a score based on the estimated
regression coefficients in a nomogram (17).

Receiver operating characteristic (ROC) curves depicting
the classification probabilities of the models were drawn,
and the area under the ROC curve (AUC) was calculated. In
addition, sensitivity, specificity, false positive, false negative,
positive predictive value (PPV) and negative predictive
value performance criteria were calculated to compare the
examined models.

Multivariate models

AN

Binary LR Naive Bayes
classification method

/

LR algorithm with
backward LR variables

Least absolute
shrinkage and

selection operator selection method

(LASSO) LR algorithm

Figure 2. Multivariate models used in the study
LR: Logistic regression

P-value less than 0.05 considered statistically significant.
The SPSS (ver. 23), Stata (ver.14.0) and Orange (ver. 3.31.1)
programs were used for the statistical calculations.

Results

A total of 436 pregnant women diagnosed with COVID-
19 were included in the study. Of these, 51 were hospitalized
in the ICU and 12 patients died while in the ICU. In the study
sample of 436 patients, the mortality rate was 2.7 % and the
rate of admission to the ICU was 11.6%.

Tables 1, 2 and 3 present descriptive statistics of the
characteristics of the pregnant women who were and who
were not admitted to the ICU, as well as the results of a
comparison of these two groups. The results show the
unadjusted effects of each patient characteristic on ICU
admission. Those with a p-value of less than 0.10 for these
effects were included in the multivariate model as candidate
predictors for the determination of ICU admission, and their
unadjusted effects were examined.

A total of 24 predictors and one outcome variable (ICU)
were included in the models created to analyze the adjusted
effects of the candidate variables. The multivariate LR model
using the L1 regularization included 19 predictors with
significant effects; the Naive Bayes classification method
included 24 predictors; and the multivariate LR model using
the backward selection method included 11 predictors. The
modelling phase was entered after estimating all the missing
data in the data set in the Lasso regression and Naive Bayes
methods, while there were only six missing data items in
the LR model using the backward selection method. The
coefficients of the LR model using the backward selection
method are presented in Table 4.

An analysis of the performance measurements of the
models revealed that the Naive Bayes method resulted in
the highest sensitivity (in terms of the successful prediction
of patients admitted to the ICU) (86.3%), although this
model had the lowest PPV (562.4%), while the highest PPV
was provided by the LR model using the backward selection
method (87%). The specificity (successful prediction of
patients admitted to the ICU) of all three models was over
95%, and all values were very close to each other. Another
performance measure of the models is the AUC, for which
the values were 0.941, 0.940 and 0.978, respectively (Figure
3). The performance of the three models in predicting
ICU admission is summarized in Table 5. Considering the
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performance measures of the model and the number
of included predictors in the model together, the most
successful classification model was the LR model using the
backward selection method.

The nomograms of the models are presented in Figures
4-6, respectively. According to the L1 LR model, the top
five predictors contributing to the risk of ICU stay are AST,

ALT, CRR respiratory rate and radiological assessment,
respectively (Figure 4). The nomogram of the Naive Bayes
classification algorithm reveals the top five risk factors with
the greatest contribution to radiological assessment, CRP
procalcitonin, saturation and ferritin, respectively (Figure 5).
The nomogram of the LR model using the backward variable
elimination method is presented in Figure 6.

Table 1. Unadjusted effects on ICU admission of categorical patient characteristics

ICU no ICU yes ICU no ICU yes

Absent (n/%) 23:;‘ t Total Z:ﬁ;jnt z\r/eozt)ent Total P
History of systemic diseases 335/88.9 42/11.1 377 44/86.3 7/13.7 51 0.586
Smoking 341/89.7 39/10.3 380 38/95 2/5.0 40 0.286
Cough 181/94.3 11/5.7 192 204/83.6 40/16.4 244 0.001
Fever 330/90.2 36/9.8 366 55/78.6 15/21.4 70 0.006
Dyspnea 290/96 12/4.0 302 93/70.5 39/29.5 132 0.001
Loss of taste-smell 343/88.2 46/11.8 389 42/89.4 5/10.6 47 0.811
Headache 372/89.2 45/10.8 417 13/68.4 6/31.6 19 0.006
Myalgia 346/89.9 39/10.1 385 39/76.5 12/23.5 51 0.005
Gl symptoms 341/88.1 46/11.9 387 44/89.8 5/10.2 49 0.73
Sore throat 318/88.8 40/11.2 358 67/85.9 11/14.1 78 0.466
Nasal congestion 349/88.4 46/11.6 395 35/87.5 5/12.5 40 0.873
Asymtomatic 289/85.3 50/14.7 339 96/99 1/1.0 97 0.001
Gestational diabetes 362/87.9 50/12.1 412 13/100 0/0.0 13 0.181
Antibiotics 167/96 7/4.0 174 210/82.7 44/17.3 254 0.001
Delta variant 264/91.7 24/8.3 288 108/80 27/20 135 0.001
ICU: Intensive care unit
Table 2. Unadjusted effects on ICU admission of categorical patient characteristics

ICU no ICU yes
n/% n/% Total (n) p

Radiological assesment
Mild 183/97.9 4/2.1 187
Moderate 65/91.5 6/8.5 71 0.001
Severe 9/18.8 39/81.3 48
Vaccination status
Other 171/77.7 49/22.3 220 0.007
Two doses B orS 18/94.7 1/5.3 19 0.08
Gestational age
1-12 weeks 24/96 1/4,0 25
13-28 weeks 114/82.6 24/17.4 138 0.031
229 weeks 246/90.4 26/9.6 272

ICU: Intensive care unit, B: Biontech, S: Sinovac, n: number of patients
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Table 3. Unadjusted effects of numerical patient characteristics on ICU admission

ICU no ICU yes
n Mean/SD n Mean/SD P
Age (years) 385 29.11/5.43 51 31.39/5.27 0.006
BMI 375 28.72/5.31 49 28.10/4.71 0.484
SpO, 374 97.5/1.42 51 94.22/3.67 0.001
Respiratory rate (breaths per minutes) 351 19.58/1.26 51 21.82/4.32 0.001
Pulse steroid 372 89.20/12.23 51 99.04/15.53 0.001
Fever (°C) 377 36.69/0.58 51 36.79/0.70 0.895
WBC (10° pL) 381 7.92/2.72 51 7.96/3.02 0.851
Hb (g/dL) 380 11.34/1.40 51 11.14/1.37 0.353
Plt (10% pL) 380 213.87/66.29 51 222.14/97.78 0.958
Lymphocytes (103 pL) 383 1.38/0.62 51 0.99/0.53 0.001
Neutrophils (103 pL) 381 5.93/2,32 51 6.50/2,65 0.158
N/L ratio 381 5.14/3.30 51 7.69/4.62 0.001
AST (1U/L) 373 29.88/47.29 50 81.19/139.97 0.001
ALT (IU/L) 374 25.67/50.76 50 58.94/99.90 0.001
LDH (IU/L) 222 210.31/80.68 45 346.0/146.37 0.001
CRP (mg/L) 358 25.79/29.42 48 87.86/106.98 0.001
Ferritin (ug/L) 345 64.59/114.48 50 220.72/314.95 0.001
Procalcitonin (ug/L) 250 0.10/0.12 48 0.36/0.46 0.001
D-dimer (ug/mL) 353 1.42/1.26 50 1.48/1.29 0.539
PT (sec) 324 10.47/44.11 50 24.72/118.52 0.269
aPTT (sec) 322 30.56/4.82 50 33.35/6.30 0.001
INR 323 0.90/0.14 50 0.89/0.17 0.608
Fibrinogen (mg/dL) 82 49.70/98.83 40 540.30/149.53 0.123

ICU: Intensive care unit, SD: standard deviation, BMI: body mass index, SpO,: peripheral oxygen saturation, WBC: white blood count, Hb: hemoglobin, Plt: platelet, N/L:
neutrophils/lymphocytes ratio, AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, CRP: C-reactive protein, PT: protrombin time,

aPTT: active partial tromboplastin time, INR: international normalized ratio

Table 4. The coefficients of the logistic regression model

B SE o OR 95% CI for OR
Lower Upper

Fever (yes/no) 1,776 0.653 0.006 5,907 1,644 21,227
Dyspnea (yes/no) 2,148 0.682 0.002 8,564 2,248 32,622
Radiological assessment
Moderate/mild 0.234 0.848 0.782 1,264 0.240 6,660
Severe/mild 4,596 0.826 0.001 99,074 19,638 499,823
SpO, 0.226 0.140 0.080 0.797 0.606 1,050
Respiratory rate (breaths per minutes) 0.265 0.133 0.046 1,303 1,004 1,690
Delta variant (yes/no) 1,465 0.635 0.021 4,327 1,247 15,019
Lymphocytes (10° L) -1.155 0.641 0.050 0.315 0.090 1,108
AST (IU/L) 0.021 0.009 0.017 1,021 1,004 1,038
ALT (IU/L) 0.016 0.010 0.090 0.984 0.965 1,004
Procalcitonin (ug/L) 3,322 1,091 0.002 27,721 3,269 235,106
aPTT (sec) 0.124 0.061 0.042 0.883 0.784 0.995
Constant 14,939 14,385 0.299 3076574.000 |- -

SpO,;: Peripheral oxygen saturation, AST: aspartate aminotransferase, ALT: alanine aminotransferase, aPTT: active partial tromboplastin time, Cl: confidence interval, OR:

odds ratio, S.E.: standard error
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Discussion

In the present study, we develop a model for the
determination of the risk factors that can predict the need
for intensive care among pregnant women followed up
for COVID-19. The models created using three different
methods recorded quite high predictive values (AUC: 0.941,
0.940 and 0.978), and the specificity of all three models was
over 95% and very close to each other. The LR model using
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Figure 3. The ROC curve depicting the success of the three analyzed
models in predicting ICU admission
ROC: Receiver operating characteristic, ICU: intensive care unit

the backward selection method was identified as the most
successful method based on model performance measures,
with identified moderate-to-severe involvement during the
radiological assessment, high procalcitonin levels, fever and
dyspnea identified as the main risk factors.

In a previous study, 85-90% of pregnant patients were
found to have asymptomatic COVID-19, 7-15% to have
moderate or severe disease requiring hospitalization, and
2.5% to require intensive care (5). When compared to age-
matched patients, however, the rates of pneumonia, ICU
admission and mortality were reported to be quite high in
pregnant patients (5,18). The INTERCOVID multinational
cohort study reported a rate of intense ICU admission of
5-7%, although the thresholds for ICU admission are likely
to be lower for pregnant women given the need for closer
monitoring of such patients. When mechanical ventilation
was used as an indicator of a more severe disease course,
this rate was found to be in the 2-6% range (19). We found
the rate of ICU admission to be 11.6% in our patient group,
and an intubation rate of 4.8%, which is consistent with the
literature.

Due to the more severe course of COVID-19 in pregnant
patients, vaccination is very important for the prevention of
maternal mortality and morbidity. Despite several studies on
the efficacy and safety of vaccines during pregnancy (20,21),
the rate of vaccination in the pregnant population is still low
when compared to other at-risk patient groups (22). It is very
important, therefore, to identify patients at most risk of a
severe disease course and who will need intensive care.

Previous studies have sought to develop models for
the determination of disease severity or mortality in non-

Table 5. Classification performance of the analyzed models
Patients not in the ICU Patients in the ICU
n % in predicted model | %inactual | n % in predicted model | % in actual
No 376 95.7 97.7 17 4.3 333
Lasso (L1) LR Yes 9 20.9 23 34 791 66.7
Total 385 51
No 345 98.0 89.6 7 2.0 13.7
Naive Bayes Yes 40 47.6 104 44 524 86.3
Total 385 51
No 373 971 98.4 11 2.9 21.6
LR with backward Yes 6 13.0 1.6 40 87.0 784
Total 379 51
LR:Logistic regression, ICU: intensive care unit
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Figure 4. Nomogram of the Lasso (L1) logistic regression model

AST: Aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, CRP: C-reactive protein, aPTT: active partial tromboplastin time

pregnant adult patients (23,24), while there have been few
studies investigating the prediction of severe disease and
the need for intensive care in the pregnant patient group.
The study by Yao et al. (10) of all pregnant women who
presented to the hospital for delivery and who recorded
a positive PCR test result sought to identify the patient
group in need of advanced respiratory support and requiring
mechanical ventilation and high velocity nasal insufflation
using their own Loma Linda Obstetric Warning score (OWS)
model. Based on the presence of dyspnea, heart rate of
>100, respiratory rate of <20 or >24, fever of >99 °F CRP
of >2.0 mg/dL and pneumonia findings on X-ray, the authors
established a sensitivity of 100%, a specificity of 64%, and
a PPV of 36%. They reported the model to be more effective
than the previously developed COVID-19 Early Warning

score (EWS) and National Early Warning score (NEWS) in
the identification of clinical deterioration in a non-pregnant
population (AUC: 0.97, 0.72 and 0.92 for OWS, EWS, and
NEWS, respectively) (10). It should be noted, however, that
the study was conducted with only 50 pregnant women. In
the study by Tutiya et al. (11), involving 114 pregnant women
who presented to the hospital and who recorded a positive
PCR test, a model was developed for the identification of
severe disease in pregnant women based on the WHO
classification. The authors identified a history of asthma, non-
white ethnicity, maternal age of >34 years, and gestational
age of >35 weeks as risk factors in this model, and found
the predictive value of the model to be 0.823. They found
further that higher gestational age was protective against
severe disease (11).

Turk J Intensive Care 2024;22:50-61



58

Kiligc et al. COVID-19 in Pregnant Women in the ICU

Finally, the multicenter and international study by Kalafat
et al. (9) evaluated the need for intensive care and the
admission interval in 789 symptomatic pregnant women
through the use of two developed models. Among the
developed miniCOMIT and fullCOMIT models, the authors
found the fullCOMIT model to perform very well and to
rule out intensive care admissions (LR; <0.20) (9). Both
models were found to be highly effective in predicting ICU
admissions of patients in a risk range of 10-24.9% (AUC:
0.73 and 0.86 for miniCOMIT and fullCOMIT, respectively).

The miniCOMIT model identified age, BMI and being in
the third trimester of pregnancy as risk factors, while the
fullCOMIT model included the BMI, N/L ratio, CRP values,
and lower respiratory tract symptoms as risk factors (9).

A total of 436 pregnant women were included in our
study, 51 of whom were admitted to the ICU. Although the
number of patients included in our study is lower than in the
study by Kalafat et al. (9), it is sufficient for the calculation
of a predictive model. All of our three models had predictive
values (AUC: 0.941, 0.940 and 0.978) greater than those
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Figure 5. Nomogram of the Naive Bayes model
CRP: Creactive protein, LDH: lactate dehydrogenase, AST: aspartate aminotransferase, ALT: alanine aminotransferase, aPTT: activated partial thromboplastin time
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reported in the three above-mentioned studies. Unlike the
studies by Tutiya et al. (11) and Kalafat et al. (9), we also
included asymptomatic patients in our study. The multicenter
and multinational study by Kalafat et al. (9) included patients
of different ethnicities and the treatment protocols applied
in different centers. In contrast, the present study group
included patients from a single center and who received
the same treatment protocol. Our study also assessed
radiological imaging findings in the model, unlike the study
by Kalafat et al. (9) who presented this as a study limitation.

Kalafat et al. (9) used the BMI of pregnant women as a
risk factor in both models, while Tutiya et al. (11) and Yao et
al. (10) disregarded BMI as a predictor in their models. In the
present study, we recorded similar BMI values in patients
with and without the need for intensive care. Kalafat et al.
(9) included maternal age in their miniCOMIT model as a
risk factor, and there have been other studies identifying
advanced maternal age as a risk factor for both severe

procalcitonin L ' L L L . . §
001 032 064 095 126 158 189 221 252

disease [odds ratio (OR): 1.83] and ICU admission (OR: 2.11)
(25). A study of 978 pregnant patients with acute respiratory
distress syndrome from Brazil examining the risk factors
associated with maternal mortality, however, identified
only a 2-year age difference between the non-surviving and
surviving patients (26). Similarly, several studies of adult
patients have also failed to identify age as a risk factor for
severe disease (5,8).

No comorbidities were identified in 51.6% of the non-
surviving patients in the study by Takemoto et al. (26), while
the same study detected comorbidities in 20% of patients
who died from COVID-19, the most common comorbidities
being DM and cardiovascular disease. While our study
recorded a statistical age difference between the patients
admitted and not admitted to the ICU, the age difference
between the groups was only 2 years. In the present study,
comorbidities were detected in only 13.7% of the patients
admitted to the ICU and in 86.3% of those who were
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Figure 6. Nomogram of the multivariate binary logistic regression using the backward method
ALT: Alanine aminotransferase, AST: aspartate aminotransferase, aPTT: activated partial thromboplastin time
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not, although the difference between the two groups was
statistically insignificant.

In the present study, fever and dyspnea were identified
as significant risk factors for ICU admission. A systematic
review and meta-analysis of 11,758 pregnant women
examining the effect of COVID-19 on maternal mortality in
pregnant and postpartum women detected fever alone or
with cough in all non-surviving patients (27). The same study
reported that the most common symptoms to develop later
were dyspnea and myalgia.

The current study also identified the laboratory parameters
AST, ALT, procalcitonin, aPTT and lymphocyte count as
risk factors in the model. Unlike other models predicting
severe disease in pregnant women, we also included
laboratory parameters given the importance of laboratory
assessments in disease management and the determination
of prognosis. A study by Zhao et al. (8) aiming to develop
models for the prediction of ICU admission and mortality in
adult COVID-19 patients identified LDH, procalcitonin, pulse,
oxygen saturation, smoking history and lymphocyte count
as the most significant predictive variables, and reported the
success of their created risk score model [AUC: 0.74 (95%
confidence interval, 0.63-0.85), p=0.001]. Procalcitonin is
used as a parameter in the identification of severe illness in
the presence of an infectious etiology (28). In viral diseases,
however, interferon causes a decrease in procalcitonin
levels, and so an increase in procalcitonin is considered a
sign of immune system insufficiency in viral infections (10).
Decreased CD4 and CD8-T cells play an important role in
the spread of the virus and are a sign of poor prognosis (29).

One of the main limitations of our study is its retrospective
and single-center design, although the parameters used in
the model developed in the study can be applied in many
different centers, and so can be considered suitable for the
assessment of pregnant groups in different areas. The study
is important in that it included all pregnant women who had
been hospitalized since the onset of the pandemic, including
those infected with the different SARS-CoV-2 variants that

Turk J Intensive Care 2024,;22:50-61

emerged in different periods of the pandemic. Although the
total number of patients included in the study was high, our
findings need to be validated, especially in groups involving
more severe patients since the number of severe patients
was relatively low.

Conclusion

The risk score model developed in the present study
can predict severe illness and the need for intensive care
in pregnant patients with COVID-19. Our model is easy to
apply, being based on objective parameters and enabling
triage for clinicians in pregnant women, as a specific patient
group. It is thus recommended that pregnant women
who are determined to be at risk should be assessed as
early as possible so that the necessary treatments can be
administered and close monitoring provided.
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Yogun Bakim Alaninda SCI/SCI-E’de indekslenen
Dergilerde Tiirkiye Kaynakli Yayinlar: Bibliyografik Bir
Analiz

Turkish Publications in SCI/SCI-E Indexed Journals in
the Field of Intensive Care: A Bibliographic Analysis

0z Amac: Calismamiz, Science Citation index (SCI) ve SCl-Expanded (SCI-E) indeksli dergilerde yer
alan “yogun bakim” alaninda Turkiye kaynakli yayinlarin degerlendirimesini amaglamistir.

Gerec ve Yontem: “Thomson Reuters Web of Science”in SCI-E veri tabanindaki “Yogun Bakim”
ile ilgili dergiler tarandi. Institute for Scientific Information Web of Science arama motoru, dergideki
yayinlar tanimlamak icin “IS = ISSN numarasi” yazilarak gelismis modda kullanildi. “IS = ISSN
numarasi ve CU = Turkey"” yazilarak, yogun bakimla ilgili Turkiye kaynakli makaleler bulundu.
Farkli kriterlere gore gruplandiriimis ve Tirkiye kaynakl dergilerdeki yayinlarin yiizdelerinin ve yillik
ortalamalarinin istatistiksel olarak degerlendiriimesi icin Mann-Whitney U testi kullanildi. Dergilerin
impact faktorleri ile Tirkiye kaynakli yayinlarin ylizde ve yillik yayin ortalamasi arasindaki iliski
Pearson korelasyon testi ile analiz edildi. P degerinin 0,05'ten kiclk olmasi anlamli fark olarak
kabul edildi.

Bulgular: Yogun bakim alanindaki yayinlarin yiizdesine gore en yiksek Tirkiye kaynakli yayin yapan
g dergi “Burns”, “Journal of Burn Care & Research”, “Journal of Critical Care” dergileri olarak
belirlenmistir. Trkiye 1975-2021 yillari arasinda 22. sirada yer alirken, son on yilda ve son bes yilda
19. siraya yukselmistir. Turkiye kaynakli toplam yayin sayisi, yillik yayin sayisi ortalamasi ve yayin
ylzdesi, Ingilizce dilinde yayin yapan dergilerde diger dillerde yayin yapan dergilere gore anlamli
olarak yUksektir (p<0,05).

Sonug: Yogun bakim alaninda Turkiye'den en yuiksek oran ile makale “Burns”, “Journal of Burn
Care & Research”, “Journal of Critical Care” dergilerinde yayinlandi. Ulkemiz koronaviriis hastaligs
déneminde de gortldigu gibi yogun bakim yatak sayisi ve is glict olarak diger Ulkelerden daha
geride degilken yogun bakim yayini alaninda geri kalmis olmasi; akademik olarak itici glic olmalidir.
Anahtar Kelimeler: Yogun bakim, Turkiye, bibliyografi

ABSTRACT Objective: Our study aimed to evaluate publications originating from Turkey in the field
of “intensive care” in the journals with Science Citation index (SCI) and SCI-Expanded (SCI-E).
Materials and Methods: Journals related to "Intensive Care" in the SCI-E database of "Thomson
Reuters Web of Science" were scanned. The Institute for Scientific Information Web of Science
search engine was used in advanced mode by typing “IS = ISSN number"” to identify publications
in the journal. By typing “IS = ISSN number and CU = Turkey”, articles related to intensive care
originating from Turkey were found. Mann-Whitney U test was used to statistically evaluate the
percentages and annual averages of publications in journals originating from Turkey and grouped
according to different criteria. The relationship between the impact factors of the journals and the
percentage and annual publication average of publications originating from Turkey was analyzed with
the Pearson correlation test. A p value of less than 0.05 was considered a significant difference.
Results: According to the percentage of publications in the field of intensive care, the three
journals with the highest publications originating from Turkey were determined as "Burns', "Journal
of Burn Care & Research’, "Journal of Critical Care". While Turkey ranked 22" between 1975
and 2021, it rose to 19" place in the last decade and the last five years. The total number of
publications originating from Turkey, the average number of annual publications and the percentage
of publications are significantly higher in journals published in English than in journals published in
other languages (p<0.05).

Conclusion: The article with the highest rate from Turkey in the field of intensive care was published
in the journals "Burns", "Journal of Burn Care & Research", "Journal of Critical Care". While our
country is not behind other countries in terms of the number of intensive care beds and workforce,
as seen during the coronavirus disease period, it is lagging behind in the field of intensive care
publication; It should be an academic driving force.

Keywords: Critical care, Turkey, bibliography
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Giris

Ulkelerin, kurumlarin, bolimlerin ve bilim insanlarinin
bilimsel etkinliklerinin degerlendirilmesinde yaygin olarak
kullanilan 6nemli gostergelerden biri uluslararasi indekslerdeki
bilimsel yayin sayilari ve yayinlarin aldiklari atif sayilaridir (1).
TUm dinyada, bilim insanlari tarafindan olusturulan makale
sayllarl her gecen gin artmaktadir. Bilimsel, sosyal ve
teknolojik gelismeler de artan miktarda makale yazilmasina
yardimci olmaktadir. Ayni zamanda makalelerdeki verileri
birlestirmek, baglamak ve yeniden kullanabilmek igin degisik
bakis acilari gelistirmek gereklidir. Bilimsel literatlr sayisi
artikca yayinlara farkl acilardan bitlnctl bakabilmek icin
bibliyografik yayinlara ihtiya¢c duyulmustur (2).

Bir arastirma kurumunu, Ulkeyi ya da bilim insanini
yillar icinde bilimsel olarak degerlendirmek, bilimsel
arastirmalarin gelisimini anlamak icin cok énemlidir. Aralikli
olarak bilim dinyasi, Ulke, kurum ya da bilim insanlarinin
bilimsel Uretimini degerlendirmek, vizyon ve performansi
artiracak geri bildirimler saglayabilir. Bu agidan gecmis yillarin
yayinlarini, yayin sayilarini, atif oranlarini, konularini incelemek
icin olusturulmus bibliyografik yayinlar son vyillarda tip
literatlriinde de hizla artmaktadir. Bibliyometri, nicel literatlr
calismasidir, tekrarlanabilir nesnel veriler elde edebilmek igin
belirli bir alandaki gelisim egrilerini belirlemek icin kullanilan
Olculebilir bir yontemdir (3).

Yayinlarin sayisi ve kalitesi, Ulkelerin bilime ne kadar
yeni bilgi sagladigini gostermektedir. Bu durum, bireysel
motivasyon, tesvik veya artan gelir ve ekonomik gelisme
gibi faktorlerin yani sira, arastirmaya ayrilan bitge, kurumlara
bilimsel Uretkenlik icin verilen destek ve akademik ortam ile
iliskilidir (4).

Yogun bakim alaninda da bibliyografik yayinlar giderek
artmaktadir. Gofi-Viguria ve ark. (5) yogun bakim tedavisi olarak
solunum fizyoterapisini 2018'de yayinladiklari makalelerinde
bibliyografik olarak incelemislerdir. Son yillarda Ulkemizde de
pek cok bransta bilimsel yayin performansimizi degerlendiren
bibliyometrik calismalar yapilmaya baslanmistir (6-10). Onat
(11) Web of Science (WoS) verilerine dayanarak 2015 yilinda
kardiyovaskdiler tip alaninda TUrkiye kaynakli 40 ve Uzeri atif
alan 160 yayini incelemistir. Tlrkiye'nin kardiyovaskdler tip
alanina katkisinin yetersiz oldugunu ve 6zellikle 2006 yilindan
sonra bir gerileme oldugunu vurgulamislardir. Ozbilgin ve
Hanci (12) 2017 yilinda anestezi alanindaki Turkiye kaynakl
yayinlari incelemis, Tlrkiye'nin anestezi alaninda en fazla
yayini olan 22 Ulke arasinda atif sayisi bakimindan en disik
Glke oldugu tespitinde bulunmuslardir. Bununla birlikte

Science Citation index-Expanded (SCI-E) kapsaminda yogun
bakim alaninda yer alan dergilerde tlkemiz kaynakli yayinlarin
kabul oranlarinin incelendigi bir calisma bulunmamaktadir.

Bu calismanin amaci SCI-E kapsaminda ve yogun bakim
alaninda yer alan dergilerde Ulkemiz kaynakl yayinlarin
kabul edilme oranlari ile bunu etkileyen faktorler ve yogun
bakim yayinlarinin Gilkemiz ve diinya agisindan sayisal olarak
degerlendiriimesidir.

Gerec ve Yontem

Calismamiz retrospektif gdzlemsel bir calismadir. Dokuz
Eylil Universitesi Girisimsel Olmayan Etik Kurulu'nun
27.10.2021 tarihli ve 2021/30-10 karar no’lu onayindan sonra
yapiimistir ve calisma verileri 02.11.2021 tarihinde WoS'da
tarama yapip gincellenmistir. Arastirmamizda “WoS" veri
tabaninda “yogun bakim (critical care medicine)” alani
secilerek, dergilere ulasildi. “IS = ISSN numarasi ve CU =
Turkey” arama kelimeleri yazilarak, ayni ISSN numarasina
sahip dergilerde Ulkemiz kaynakli makaleler belirlendi.
Dergilerin bilgileri, yayin siresi, yayin sayilari, ylzde oranlari
ve Turkiye kaynakli yillik yayin ortalamasi belirlendi. Impact
faktora (IF) ile Tarkiye kaynakli yayinlarin ylzde oranlari ve
TUrkiye kaynakl yillik yayin ortalamasi arasinda anlamli fark
var mi istatistiksel analiz edildi (12,13).

Turkiye kaynakl olarak yayinlanan yayin sayisinin 100 ile
carpllmasi ve sonucun ayni derginin belirlenen toplam yayin
sayisina bolinmesiyle hesaplanan oran Turkiye'den kabul
edilen yayin ylzdesi olarak belirlenmistir. Derginin yayinladigi
yayinlar arasinda Turkiye kaynakli makale yayinlarinin
ylzdesini gosterir ve ilgili derginin yayin kabul ylzdesi olarak
tanimlanmustir (12,13).

Turkiye kaynakli olarak bir dergide yayimlanan yayin
sayisinin, katalogda yer alan ilk basim yili dikkate alinarak
belirlenen derginin toplam vyayin yilina bolinmesi ile
hesaplanan sayi ise Turkiye'nin yillik yayin ortalamasi olarak
belirlenmistir. Derginin bir yilda Turkiye'den ortalama kag
makale yayinladigini gosterir ve ilgili dergide Turkiye menseili
yillik yayin ortalamasi olarak tanimlanmistir (12-15).

Calismmamizin ikinci asamasinda, anesteziyoloji alaninda
WoS'ta indekslenen tim vyayinlara Institute for Scientific
Information’in  (ISI) WoS arama motorunun gelismis
modunda “SU = critical care medicine” yazilarak ulasiimistir.
Daha sonra ISI'nin WoS arama motorunda, gelismis modda
"SU = critical care medicine ve CU = (lke adi” yazilarak
ulkelerin yogun bakim alanindaki yayin sayilari ve h-indeks
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degerleri belirlenmistir. Ayrica “SU = critical care medicine
ve CU = Turkiye" “Sonugclari Analiz Et” sekmesi ile yillara ve
konulara gore dinyanin ve Ulkemizin yayinlari belirlenmis ve
listelenmistir (12,13).

Bu calismanin birincil sonlanim noktasi SCI-E indeksi
dergilerinde yogun bakim alaninda Trkiye'deki yayin oranini
ve yillik yayin ortalamasini belirlemek, ikincil sonlanim noktasi
ise Turkiye ile diger Ulkelerin yogun bakim alaninda yayin
sayilarini karsilastirmaktir.

istatistiksel Analiz

Calismanin verileri Statistical Package for the Social
Sciences 24.0 (SPSS Inc., Chicago, IL) paket programi
kullanilarak analiz edilmistir. Farkl kriterlere goére
gruplandiriimis ve Turkiye kaynakli dergilerdeki yayinlarin
yuzdelerinin ve vyillik ortalamalarinin istatistiksel olarak
degerlendirilmesi icin Mann-Whitney U testi kullanildi.
Dergilerin IF'leri ile Turkiye kaynakli yaymnlarin ylzde ve yillik
yayin ortalamasi arasindaki iliski Pearson korelasyon testi ile
analiz edildi. P degerinin 0,05'ten klgcUk olmasi anlamli fark
olarak kabul edildi.

Bulgular

Yogun bakim alaninda “Burns”, “Journal of Burn Care
& Research” ve “Journal of Critical Care”, Ulkemizden
yayin kabul ylzdesine gore en ylksek oranda yayin kabul
eden ilk tic dergi olarak belirlendi. Ulkemizden hicbir makale
yayinlanamayan yogun bakim dergileri ise; “Critical Care and
Resuscitation”, “Seminars in Respiratory and Critical Care
Medicine"”, “Medicina Intensiva”, “Critical Care Clinics”
isimli dort dergidir. Yogun bakim alaninda SCI-E'de yer alan
35 derginin 14'Unde (%40) Ulkemizden toplam yayin sayisi 5
ve 5'in altindadir (Tablo 1). Derginin dili, cografi bolge (Avrupa
ve Avrupa disi) ve Q indeksi ile tim yayinlar ve Tirkiye
kaynakli yayinlar orani arasindaki karsilastirma Tablo 2'de
dzetlenmistir. Bu tabloda goriildigu gibi Ingilizee dilinde yayin
yapan dergilerde TUrkiye kaynakli yogun bakim yayinlarinin
ortalama sayisi, kabul edilme oranlar ve yillik yayin oranlari,
diger dillerde yayin yapan dergilerden anlamli olarak ylksektir
(p<0,05). Avrupa kaynakli dergiler ile Avrupa disi dergiler
arasinda Turkiye kaynakl yayinlarin kabul edilme oran ve
ylUzdeleri arasinda anlamli bir farkhlik belirlenememistir
(p>0,05). Turkiye kaynakli yayinlarin kabul edilme oran ve
ylzdeleri ile dergilerin 5 yillik IF'leri ve yillik IF'leri arasinda
anlamli bir korelasyon iliskisi belirlenememistir (p>0,05)
(Tablo 3).
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Ulkemizde ve diinyada yogun bakim alaninda yapilan
yayinlarin 1975 yili ile 2021 vyillari arasinda ve son 10
yil icerisinde alt konu alanina gére dagihmi Tablo 4'te
sunulmustur. Tdrkiye'de yogun bakim alaninda, alt alan
olarak ortopedi ve dermatoloji alaninda siniflanan yayinlarin
orani diinya dagilimina gore farkhdir. Dinya genelinde yogun
bakim alaninda yapilan yayinlarin alt dallara gére dagihmi
incelendiginde hem 1975-2021 yillarinda hem de son 10
yilda solunum sistemi, cerrahi ve acil tip seklinde siralandigi
dikkati cekmektedir. Ulkemizde ise 1975-2021 yillari arasinda
alt dallarin dagiimi cerrahi, solunum sistemi, dermatoloji, acil
tip ve ortopedi olarak izlenmektedir. Ulkemizde son 10 yildaki
dagilim ise solunum sistemi, cerrahi, dermatoloji, acil tip ve
ortopedi olarak belirlenmistir (Tablo 4).

Yogun bakim alaninda 1975-2021 vyillari arasinda
yayinlanan yayinlar, Ulkelere gore siralanacak olursa, yayin
sayisl en yuksek olan Ulkeler arasinda Turkiye 22. sirada
yer almaktadir. Son 10 yilda ve son bes yilda yogun bakim
alaninda vyapilan yayin sayilarina goére siralama yapildiginda
Turkiye 19. sirada yer almaktadir. Bununla birlikte son bes
yildaki h-indeksi acisindan bakildiginda ise Tirkiye'nin tabloya
alinan 24 (lke arasinda en dUstk h-indeksine sahip oldugu
belirlenmistir (Tablo 5).

Son 10 yilda yogun bakim alaninda vyillara gére Turkiye
ve dinyadaki yayin dagihmi Sekil 1'de ve Tablo 6'da
izlenmektedir. Dinyada en fazla sayida yayinin 2015-2016
yillarinda yayinlandigi goriilmektedir. Ulkemizde yayin sayilari
2012 yiindan itibaren artis gostererek 2020 yilinda en ylksek
seviyeye gelmistir.

Tartisma

Calismamiz 6n planda yogun bakim alaninda yer alan
dergilerde Ulkemiz kaynakli yayinlarin kabul edilme oranlari
ile bunu etkileyen faktorlere odaklanmistir. Bunun disinda
calismamizda Ulkemiz ve diger Ulkeler kaynakli yogun
bakim yayinlarinin sayisal, h-indeks ve konu alani agisindan
degerlendirilmesi de amaclanmistir. Calismamizda yogun
bakim alaninda Ulkemiz kaynakli yayinlarin en yiksek
oranlarda “Burns”, “Journal of Burn Care & Research” ve
“Journal of Critical Care"” dergilerinde yayinlandigi belirlendi.
Yogun bakim dergilerin %40'inda Ulkemiz kaynakli yayinlarin
sayisl bes ve besin alti oldugu, dergilerin IF'leri ile, Glkemizden
kabul edilen yayin ylzdesi ve orani arasinda herhangi bir
korelasyon iliskisi olmadigi bulundu. Calismamizda Avrupa ve
Avrupa disi kaynakl dergiler arasinda Turkiye kaynakli yogun
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Tablo 2. Yogun bakim alaninda SCI/SCI-E indekslenen Tiirkiye kaynakli yayinlarin degerlendirilmesi
Kategori Toplam yayinlar IZSLZTJ;:;::: lear -}Il-'au;?ri\}llae;ﬁ:oram, % Tirkiye'den yayin hizi
Dergi dili*
ingilizce (n=32) 6627,75+7833,83 38,43+61,38 0,66+0,91 1,14+1,87
ingilizce disi (n=3) | 2727,66+959,42 1,66+2,08 0,05+0,06 0,06%0,08
p (dil) 0,676 0,045 0,045 0,031
Cografik bolge*
Avrupa (n=12) 4956,75+4011,05 50,50£91,75 0,70£1,15 1,45+2,60
Avrupa disi (n=23) | 6990,86+8884,09 27,34+32,82 0,56+0,74 0,84+1,26
p (cografibolge) 0,932 0,719 0,959 0,878
Yayinci bolgesi*
Avrupa (n=14) 7444,00£9017,62 59,64+84,21 0,90+1,26 1,8612,65
Avrupa disi (n=21) | 5526,42+6549,74 19,04+26,93 0,41+0,45 0,51+0,54
p (yayinci bolgesi) | 0,309 0,222 0,325 0,089
Q index**
Q1 (n=9) 12596,11+11151,65 | 23,88+27,28 0,17+0,09 0,6210,53
Q2 (n=8) 2672,37+1860,72 16,25+21,59 0,55+0,51 0,71+0,69
Q3 (n=9) 6766,11£6317,57 81,00+98,75 1,03+1,25 1,9442,89
Q4 (n=9) 2736,88+1914,78 17,88+31,05 0,67+1,06 0,89+1,93
p (Qindex) 0,028 0,337 0,273 0,440
*Mann-Whitney U test, **Kruskal-Wallis test
Tablo 3. Yogun bakim alanindaki dergilerde Tiirkiye'den kabul orani ve yiizdesi ile dergilerin bes yillikk impact Faktorleri ve yiluk impact
faktorleri arasinda korelasyon analizi
5 yillik impact faktori Yiluk impact Faktori
Tirkiye'den yayinlar % ! 0221 0225
p 0,203 0,195
Tiirkiye'den yayin hizi ! 0,085 0
p 0,642 0,563

bakim yayinlarini kabul etme oranlari acisindan bir farklilk
belirlenmemistir. Bununla birlikte Ingilizce dilinde yayin
yapan dergilerin, TUrkiye kaynakli yogun bakim yayinlarini
kabul etme oranlari, ingilizce disi yayin yapan dergilerden
anlamli olarak yiksek bulunmustur (p<0,05). Turkiye, yogun
bakim alaninda en fazla yayini olan Ulkeler arasinda 1975'ten
glnumuze olan siralamada 22., son 10 yillik siralamada 19.
siradadir. Yogun bakim alanindaki yayinlara gore tlkemizin
son bes yillik h-indeksi 22 olup en ¢ok yayini bulunan 24 tlke
arasinda h-indeksi en dustk Ulkedir.

Bilimsel Uretkenligin degerlendirildigi
literatlirde giderek artmaktadir.
degerlendiriimesi cesitli objektif parametreler ile yapilabilir.

calismalar

Bilimsel Uretkenligin

Bu tdr parametrelerin analiz edildigi bilimsel calismalar

bibliyometrik galismalar olarak siniflandirmaktadir. Yayin
sayilari, atif sayisi, h-indeksi gibi dlclimler bibliyografik
calismalarda kullanilabilen objektif parametreler arasindadir
(12-14).

Makalelerin atif sayisi, belirli bir arastirmanin ya da
arastirmacinin etkisini tahmin etmek icin kullanilabilir (15).
H-indeksi, dergi I SClmago dergi siralamasi gibi belirli bir
arastirma alaninda en ¢ok atif alan makaleleri degerlendiren
parametreler, en aktif dergilerin, yazarlarin, Ulkelerin,
kurumlarin ve uzmanliklarin belirlenmesini saglar (16). Cesitli
tibbi arastirma alanlariyla ilgili bibliyometrik analizler bu
degiskenleri degerlendirmistir (17-22). Yogun bakim alaninda
uluslararasi literatlrde bibliyometrik calisma ise goreceli
olarak daha kisitlidir. Boet ve ark. (21), 1997-1998 yillarinda
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Tablo 4. Yogun bakim alaninda 1975-2021 yillari arasinda Tiirkiye ve diinya yayinlarinin karsilastirilmasi

Tirkiye Diinya

1975-2021 2011-2021 1975-2021 2011-2021

Toplamsayr | % Toplamsayr | % Toplam sayi % Toplam say1 | %
Solunum sistemi 738 27,66 554 32,47 150.992 42,28 91.139 46,53
Cerrahi 761 28,52 303 17,76 55.101 15,43 22.607 11,54
Acil tip 219 8,20 124 7,26 21.104 591 22.607 11,54
Anesteziyoloji 168 6,29 107 6,27 18.591 5,20 7.383 3,77
Klinik néroloji 27 1,01 16 0,93 15.225 4,26 9.530 4,86
Hematoloji 40 1,49 16 0,93 12.482 2,49 6.097 3,11
E:;'tzlrl'(':avr“k”ler 40 1,49 16 0,93 12.434 3,48 6.049 3,08
No6robilim 16 0,60 12 0,70 12.070 3,38 7.396 3,77
Ortopedi 192 7,19 112 6,56 11.718 3,28 5.424 2,77
Dermatoloji 396 14,84 147 8,61 9.783 2,74 4.815 2,45
Hemsirelik 24 0,90 19 1,11 6.377 1,78 4,603 2,350
Pediatri 23 0,86 19 1,11 4.463 1,25 3.590 1,83
;‘Z;‘gi’:;gﬁ 1 0,03 1 0,05 240 0,06 240 0,12
Uygulamali biyoteknoloji | 1 0,03 1 0,05 183 0,05 183 0,09

Tablo 5. Yogun bakim alaninda Tiirkiye ve diinya yayinlarinin iilkelere gore dagilimi

1975-2021 2011-2021 2016-2021
.. Toplamyayin | Toplamyayin orani | Toplam yayin | Toplam yayin Toplam yayin Toplam yayin .
Ulke h-indeks
sayisl (%) sayisi orani (%) sayisi orani (%)

ABD 171.068 47,90 92.514 47,23 58.112 54,53 -
ingiltere 22.660 6,34 11.879 6,06 6.195 5,81 94
Kanada 19.841 5,56 11.148 5,69 6.441 6,04 94
Almanya 18.779 5,25 9.042 4,61 4.292 4,02 80
Fransa 15.098 4,22 8.632 4,40 4,706 4,41 85
Avustralya 14.701 411 8.285 4,23 4.451 417 75
italya 11.673 3,26 6.841 3,49 3.744 3,54 82
Japonya 11.468 3,21 5.927 3,02 3.441 3,22 50
Hollanda 10.070 2,82 5.846 2,98 2.979 2,79 79
ispanya 9.522 2,66 6.172 3,15 2.687 2,52 69
Cin 9.072 2,54 7.118 3,63 4,243 3,98 72
Belcika 6.247 1,74 3.394 1,73 1.885 1,76 70
isvicre 5.551 1,55 3.065 1,56 1.654 1,55 59
Brezilya 5.125 1,43 3.412 1,74 1.867 1,75 50
Hindistan 4.564 1,27 3.032 1,54 2.317 2,17 40
isvec 4,519 1,26 2.415 1,23 1.316 1,23 53
Avusturya 3.915 1,09 1.864 0,92 807 0,75 42
Gliney Kore 3.549 0,99 2.758 1,40 1.631 1,53 37
Tayvan 3.099 0,86 1.591 0,82 720 0,67 29
israil 2.920 0,81 1.110 0,56 578 0,54 31
iskocya 2.756 0,77 1.346 0,68 723 0,67 41
Tirkiye 2.668 0,74 1.706 0,87 899 0,84 22
Yunanistan 2.555 0,71 1.155 0,64 523 0,54 38
Danimarka 2.444 0,68 1.587 0,81 922 0,86 49
irlanda 1.755 0,49 1.243 0,63 777 0,72 53

ABD: Amerika Birlesik Devletleri
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Tablo 6. Yogun bakim alaninda Tiirkiye ve diinyada son 10 yillik yayin sayi ve yiizdelerinin dagilim

Tirkiye Diinya
Yillar Toplam sayi % Toplam sayi %
2010 111 6,06 14.240 6,81
2011 105 573 15.779 7,55
2012 70 3,82 11.007 5,26
2013 157 8,57 17.931 8,58
2014 173 9,44 17.588 8,41
2015 227 12,39 17.558 8,40
2016 219 11,96 20.903 10,00
2017 152 8,30 17.672 8,45
2018 152 8,30 19.601 9,38
2019 172 9,39 20.579 9,85
2020 167 9,12 22.869 10,94
2021 126 6,88 13.225 6,31

2010 2012 2014 2016 2018 2020 2022

—o—Tiirkiye'de —@—Diinyada

Sekil 1. Tlrkiye'de ve diinyada son 10 yilda yogun bakim alanindaki
yayinlarin yillara gore yiizde dagilimi

SCI dergilerinde yayinlanan anestezi ve agri calismalarinin
yaninda yogun bakim ile ilgili makaleleri de incelemislerdir.
Amerika Birlesik Devletleri'nin (ABD) incelenen alanlarda en
fazla yayina sahip oldugunu belirtmislerdir (21). Calismamizda
da 1975'den glinimlze dek yogun bakim calismalari
analiz edildiginde en ylUksek oranda ABD kaynakli yayinlar
bulunmaktadir. Cesitli alanlarda en ¢ok atif alan calismalarin
bibliyometrik analizlerinin yapildigi gecmis yayinlar da
(21,23-25) yogun bakim ile iliskili farkli alanlarda en ¢ok atif
alan calismalar listelerinde, en fazla sayida yayinin ABD
kaynakli oldugunu belirlemistir. Bu durum sadece yogun

bakim alanina 6zel degildir. SCImago Journal & Country
rank tarafindan gdsterildigi gibi ABD kaynakli makalelerin
sayisl, diger Ulkelerden yulksektir ve bu makalelere diger
ulkelerden ¢ok daha fazla atif yapiimistir (26). Bould ve
ark. (27) calismalarinda yuUksek gelirli Ulkelerden gelen
makalelerin daha sik yayinlandigini, Ttrkiye, Cin ve Hindistan
gibi dustik gelirli Glkelerden az sayida makalenin yayinlanma
ihtimalini buldugunu belirtmislerdir. Ramos ve ark. (15)
calismalarinda ortalama atif sayisinin 109,36 (44-540)
oldugunu, “Neurocritical Care” ve "Critical Care Medicine”
dergilerinin sirasiyla en ¢ok yayin ve atif alan dergiler
oldugunu saptamistir. Rosenberg ve ark. (18) yogun bakimda
10 yillik strede 1187 ¢alismayi analiz etmisler ve en ¢cok
atif alan yazinin 4909 atif aldigini belirtmislerdir. Baltussen
ve Kindler (28) 2004 yilinda yogun bakim alaninda en cok
atif alan 74 yayini degerlendirdikleri calismalarindan ¢ok
atif alan yazilarin Critical Care Medicine (37 yayin), Journal
of Trauma (21 yayin) ve American Journal of Respiratory
and Critical Care Medicine (9 yayin) dergilerinde oldugunu
saptamislardir. Calismamizda da Ulkemizde ve dinyada yogun
bakim alaninda yapilan yayinlarin 1975 yili ile 2021 vyillari
arasinda ve son 10 yil icerisinde alt konu alanina gére dagilmi
belirlenmistir. Dlnya genelinde yogun bakim alaninda yapilan
vayinlarin alt dallara gore dagihmi incelendiginde hem 1975-
2021 yillarinda hem de son 10 yilda solunum sistemi, cerrahi
ve acil tip seklinde siralandigi dikkati cekmektedir. Ulkemizde
ise 1975-2021 vyillari arasinda alt dallarin dagihmi cerrahi,
solunum sistemi, dermatoloji, acil tip ve ortopedi olarak
izlenmektedir. Ulkemizde son 10 yildaki dagilim ise solunum
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sistemi, cerrahi, dermatoloji, acil tip ve ortopedi olarak
belirlenmistir. Bu siralamayi etkileyen faktortin, Turkiye'deki
yanik ve travma oranlarinin fazla olmasina bagh olarak bu
konulardaki yayinlarin fazlalig oldugunu disinmekteyiz.
Ancak son 10 yilda oldugu gibi 1975-2021 yillarinda hem
dinyada hem Tirkiye'de SCI ve SCI-E indekslenen dergilerde
en cok yayin yapilan konu solunum sistemi iken ikinci sira her
zaman cerrahinin olmustur.

Yaptigimiz literatlr analizinde Ulkemizden yogun bakim
ile ilgili olarak sadece Buyukcoban ve ark. (13) toksikoloji
alaninda yaptiklari ve galismamiza benzer sekilde bu alanda
Ulkemiz kaynakli yayinlarin en ytksek oranlarda yayinlandigi
dergilerin yani sira, dergilerin cesitli 6zellikleri ile Glkemiz
kaynakli yayinlarin oranlari arasindaki iliskinin incelendigi
calismanin oldugu belirlenmistir. Ozbilgin ve Hanci (12) ise
benzer bir calismayi anesteziyoloji alaninda yapmislardir.

Buyukcoban ve ark. (13) toksikoloji alaninda yaptiklari
calismalarinda derginin dili, derginin yayinlandigi tlkenin yer
aldigi kita ve derginin SCI, SCI-E'de yer almasi ile Tirkiye
kaynakl yayinlarin ylzde oranlari ve yillik yayin ortalamasi
arasinda anlamli bir iliski belirlenemedigini vurgulamaktadir.
Bununla birlikte toksikoloji dergilerinin IF'nin artmasi ile
Ulkemizden kabul edilen yayin ylzdesi arasinda negatif
yonde bir korelasyon iliskisi oldugunun belirlendigini
vurgulamislardir. Ozbilgin ve Hanci (12) ise anesteziyoloji
alaninda Ulkemiz kaynakli yaymnlarin SCI/SCI-E indeksinde
yayinlanmasit ile iliskili faktorler analiz ettikleri galismalarinda,
derginin dili ile Tlrkiye kaynakli yayinlarin ylzde oranlari
ve yillik yayin ortalamasi arasinda anlamli bir iliski mevcut
oldugu vurgulanmaktadir. Ozbilgin ve Hanci (12) SCI
dergilerde ve Avrupa kaynakli dergilerde Tlrkiye kaynakli
yayinlarin yizde oranlar ve vyillik yayin ortalamasi dustk
olmasina ragmen arada anlamli farkhlik bulunmadigini, IF ile
TUrkiye kaynakli yayinlarin ylzde oranlari ve TUrkiye kaynakli
yillik yayin ortalamasi arasinda anlamli bir korelasyon iliskisi
belirlenemedigini bildirmislerdir. Calismamizda da Ozbilgin
ve Hanci'nin (12) calismasina benzer sekilde yogun bakim
alaninda yer alan dergilerin dili ile TUrkiye kaynakli yayinlarin
ylzde oranlari ve yillik yayin ortalamasi arasinda anlamli bir
iliski mevcut oldugu belirlenmistir. Yine Ozbilgin ve Hanci'nin
(12) calismasina benzer sekilde calismamizda yogun bakim
alaninda Avrupa kaynakl dergiler ile Avrupa kaynakli olmayan
dergilerin TUrkiye kaynakli yogun bakim yayinlarini kabul
etme oranlari arasinda anlamli bir iliski belirlenememis, IF ile
Turkiye kaynakli yayinlarin yizde oranlari ve Tlrkiye kaynakli
yillik yayin ortalamasi arasinda anlamli bir korelasyon iliskisi
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bulunamamistir. Bu bulgular bize, farkl alanda yer alan
dergilerin yayin kabul etme 6zelliklerinin de farkli olabilecegini
gostermektedir. Bu nedenle benzer sekilde calismalarin
farkli alanlarda da vyapilarak (12,13), ilgili alanlarda SCI/
SCI-E dergilerin yayin kabul etme karakteristiklerinin ortaya
konulmasinin faydali olacagini distinmekteyiz.

Calismamizda yogun bakim alanindaki yayinlarin sayisi
en yuksek olan Ulkeler arasinda 1975'den gunumuze kadar
siralama yapildiginda Turkiye'nin 22. sirada oldugu, son 10
yllda ve son bes yilda bakildiginda ise 19. sirada oldugu
gorildi. Ulkemizin yogun bakim alaninda, tiim diinyadaki
yayinlar arasinda yayin orani 1975 yilindan glnimuze dek
%0,73 iken son 10 yilda %0,87'ye ylkselmistir. Son bes yilda
ise bu oran %0,84 olarak belirlenmistir.

2012 yilinda Ulkemizdeki yogun bakim yayin sayilarinin
ivmesi Tipta Uzmanlik Kurulu karari ile 2012-2013 yillarinda
ilk yogun bakim yan dal belgelerinin verilmesine ve yogun
bakim yan dal egitimlerinin baslamasina, yogun bakim
yan dalina Gst uzmanlik yapmak isteyen hekimlerin yogun
bakim egitim programlarina alinmasina baglanabilecegini
distinmekteyiz. Turkiye'de 2013 yilinda yogun bakim yan
dali yayin yapma durumuna gére verilmesi, bolimlere yan dal
asistanlik 6grencilerinin baslamasi 2016'ya kadar ylkselen
yayin egrisini aciklayabilir.

Ancak 2019 Mart ayinda koronavirls hastaligi-2019
(COVID-19) pandemisi, ilk anda tim diinyanin arastirma ve
yayin calismalarinin hizini distrmustir ve Glkemizde de bu
konuda inis gorilmektedir.

Bununla birlikte yogun bakim alaninda Ulkelerin son bes
yillik h-indeksi degerlendirildiginde, Glkemiz degerlendirilen
ilk 24 Ulke arasinda en sonda yer almaktadir. Karaca ve
Guldogan’in (29) 2020 yilinda yayinlanan calismasinda,
yogun bakim alaninda travma konusunda yapilan yayinlar
bibliyometrik olarak 2018'de incelenmis ve Turkiye'nin 21.
sirada oldugu tespit edilmistir. Buyukcoban ve ark. (13)
toksikoloji alaninda yaptiklari calismalarinda en fazla yayini
olan Ulkeleri hem 1975'ten calisma tarihine dek hem de
son 10 yillik dénem icin incelemis ve ilk bes sirada, ABD,
Japonya, Ingiltere, Almanya, Cin'in yer aldigini, TUrkiye'nin
1975'ten calisma tarihine dek olan siralamada 19. sirada yer
aldigini bildirmislerdir. Buyukcoban ve ark. (13) calismalarinda
Ozellikle son yillarda toksikoloji alaninda Ulkemiz kaynakl
yayin oranlari sayisinda artis olmasina ragmen yapilan
listede son 10 yil icindeki en dislk atif ortalamasina sahip
ulke olarak tlkemizin yer almasinin yayinlarin yeterli kaliteye
ulasamadigini gosterdigini vurgulamislardir. Bu konunun
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degerlendirildigi farkli bir calismada Ozbilgin ve Hanci (12) da
anesteziyoloji alaninda tlkemiz kaynakli yayinlarin atif oranlari
ve h-indekslerinin distk olduguna dikkat cekmektedir.
Ozbilgin ve Hanci (12) yaptiklari calismalarinda anesteziyoloji
alaninda son yillarda yayin sayisindaki artisin dikkat c¢ekici
oldugunu ancak son 10 yilda Glkemizin degerlendirilen
Ulkeler arasinda en disUk atif ortalamasi ve h-indeksine
sahip olmasinin, yayinlarin yeterli kaliteye ulasmadiginin
gostergesi oldugunu vurgulamislardir (12). Calismamizda
da elde ettigimiz bulgular Buyukcoban ve ark. (13), Onat
(11) ve Ozbilgin ve Hanci'nin (12) bu konudaki calismalari
ile benzerdir. Yogun bakim alaninda yapilan yayin sayisi
artmasina karsin, h-indeksin dusukligd, yogun bakim
alaninda da kaliteli yayin yapilmasinda sorunlar oldugunu
distndirmektedir. Bu konuda Kanmounye ve ark.'nin (30)
belirttigi gibi, bilim Uretim kapasitesinin gelistiriimesi icin
Ulkeler ve uzmanlik dernekleri profesyonel, genis katiliml,
cok merkezli arastirmalar planlamali ve ¢evrim ici profesyonel
destekle genc bilim insanlan kalitesi yuksek yayinlar igin
yureklendirmelidir.

Bilim insanlari, yogun bakim surecindeki ilerlemenin
insanlik tarihini ne kadar yakindan etkiledigini COVID-19
pandemisi déneminde net olarak gdézlemledi. COVID-19
salgini, saglik bakim kaynaklarini diinya capinda kriz noktasina
getirdi. Diinya savasindan beri en kotl kuresel acil durum
yasandi (31). COVID-19 karantinasl hayatimizi oldugu gibi
Turkiye'de yapilan yogun bakim yayinlarini da kesintiye
ugratti. Calismamiz gostermistir ki 2017'den itibaren artan
yogun bakim yayini sayisi 2019'dan itibaren tim dinyada
duraklamaya girmistir. Yogun bakim c¢alismalari sayisi
Turkiye'de ise duslse gececek kadar kot etkilenmistir.
Dulnyadaki yayin yapma kosullar ile Tirkiye kosullarinin
ortismemesi de 6nemli bir etkendir. Bu dénemde ruh
saghgi sorunlari doktorlar arasinda da artmistir. Lai ve ark.’'nin
(32) 2020 yilinda yaptiklar ¢alismasinda 6zellikle dogrudan
COVID-19 teshis ve tedavisi ile ilgilenen hekimlerin blylk
bir psikolojik yuk tasidigr vurgulanmaktadir (32). Bu, yayin
sayilarinda duraklama ve azalmanin 6nemli bir nedeni olabilir.

Calismamizin dergilere ait katalog bilgileri, yayin streleri,
toplam vyayin sayisi, Tirkiye'den yayin oranlari yayin
ylzdeleri ve IF kullanilarak elde edilen tim sonuglarla birlikte
degerlendirildiginde, 6zellikle bir dergiye makale gonderme
asamasinda olan yazarlarimiza yol gosterici olabilecegini
dislnUyoruz.

Bu calismanin bazi sinirhliklari da bulunmaktadir.
Calismamizda “Yogun Bakim"” alaninda yer alan dergilerin

belirleme yontemi olarak standardize olmasi agisindan,
gecmis calismalarda uygulanan ydntem belirlenmistir
(12,13). “Thomson Reuters WoS" “https://mjl.clarivate.com/
search-results” web adresi kullanilarak, “SCI-E” secenegi
secilerek, “category” sekmesinde “critical care medicine”
secilerek standart olarak dergi listesi cikartilmis, calismamiza
bu dergiler dahil edilmistir. Cikan listeden herhangi bir dergi
eksiltiimemis ya da listeye herhangi bir dergi eklenmemistir
(12,13). Liste icerisinde sadece yogun bakim alani ile
ilgilenen dergiler oldugu gibi, tek olarak yogun bakim alani ile
ilgilenmeyen dergiler de yer alabilir. Liste icerigi “Thomson
Reuters WoS"” tarafindan belirlenmektedir. Tlrkiye
kaynakl yayinlarin yltzdesi ve Tirkiye kaynakh yayinlarin
yillik ortalamasi degerlendirilirken, yayinlar 6zgtin makale,
derleme, editdre mektup veya olgu sunumu olarak ayri ayri
siniflandirimamistir. Gegmis calismalara benzer sekilde elde
edilen sonug toplam sayi olarak verilmistir (12,13). Tirk ve
TUrk olmayan yazarlarin birlikte calistigi makalelerde, sorumlu
yazar Tuarkiye'den ise makale calismaya dahil edilmistir;
diger yayinlar ise calisma disinda tutulmustur (12,13).
Calismamizda Ulkelerin h-indeks degeri de "WoS"” sitesi
araciligr ile “citation report” 6zelligi kullanilarak belirlendi. Bu
Ozellik 10.000 yayin sayisi Uzerinde galismadigi igin, “WoS”
kaynakli nedenlerle ABD'ye ait h-indeks degeri, gecmis
calismalarda da oldugu gibi bildirilememistir (12,13). Bu
sinirlamalara ragmen, calismamizin mevcut arastirmalara
deger kattigina inaniyoruz. Ayrica yayin yilina gore atif sayilari
degerlendirilirken, daha yeni makaleler genel olarak daha az
sayida atif almaktadir. Bu durumun tam degerlendirilebilmesi
icin aralikh olarak ayni alanda bibliyometrik inceleme
yapiimasinin ¢ok faydali olacagi gértstndeyiz.

Sonug

Yogun bakim alaninda “Burns”, “Journal of Burn Care
& Research” ve “Journal of Critical Care” dergileri, Ulkemiz
kaynakl yayinlarin en yuksek oranda kabul edildigi ilk Uc
dergidir. “Critical Care and Resuscitation”, “Seminars
in Respiratory and Critical Care Medicine”, “Medicina
Intensiva”, “Critical Care Clinics” isimli dergilerde, galismanin
yapildigi tarihe dek Ulkemiz kaynakli hicbir yayin kabul
edilmemistir. Ingilizce dilinde yayin yapan dergilerde Glkemiz
kaynakli yogun bakim yayinlarinin kabul edilme oranlari daha
ylksektir. Dergilerin kitasi, bes yillik ve yillik IF ile Glkemizden
yayin kabul oranlari arasinda anlamli bir korelasyon iliskisi
belirlenememistir. Bu tUr bibliyografik makaleler, 6zellikle
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bu alanda yayin yapan veya yapmaya baslayacak olan bilim
adamlari icin dergi seciminde rehber olma potansiyeline

sahiptir.

Etik
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karar no’lu onayindan sonra yapilmistir.
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How Long Should the Prone Position be Applied in the
Treatment of SARS-CoV-2 ARDS?

SARS-CoV-2 ARDS Tedavisinde Yiiziistli Pozisyon Ne
Kadar Siire Uygulanmaldir?

ABSTRACT Objective: The importance of prone positioning has increased with the density of
coronavirus disease-2019-related acute respiratory distress syndrome (C-ARDS) during the
pandemic process. It is aimed to investigate the effect of prolonged duration of prone positioning
in C-ARDS patients on the blood gas parameters at the time after supine positioning (post-prone
effect), the feasibility, the safety, and the mortality for 28 days.

Materials and Methods: This study was a single-center prospective observational study with
1000 beds, 432 of which were intensive care units. Severe and moderate ARDS; the blood gas
parameters (PaO,/FiO,, PaO,, SpO, etc.) of the patients who were applied the standard prone (16
hours) and the extended prone (36 hours) position were compared.

Results: It was observed that PaO,/FiO, PaO, and SpO, values measured at the 8" hour (t4) (post-
prone) after the prone was placed in the supine position in the prolonged prone group were higher
than before the prone (t1) (p<0.001). In the standard prone group, PaO,/FiO,, PaO,, and SpO,
values were not maintained in the post-prone period and were even lower than before the prone.
The mortality of patients in the standard prone group was 51.7% (n=31); in the prolonged prone
group, the mortality was 45% (n=27).

Conclusion: \With the application of the prolonged prone position, it has been observed that C-ARDS
patients have better blood gas exchange with less manpower without harming the patients
(pressure ulcer, retinal damage, joint damage, etc.).

Keywords: Prone position, COVID-19, respiratory distress syndrome, PaO,/FiO,, pandemic

0Z Amac: Pandemi stirecinde koronavirus hastaligi-2019'a bagl akut respiratuvar distres sendromu
(C-ARDS) yogunlugunun artmasi ile ylzUstl pozisyonun 6nemi artmistir. C-ARDS hastalarinda
uzamis ylzUstu pozisyon sUrelerinin hasta sirtlistl pozisyona cevrildikten sonra (post-yUzUstl
etki) kan gazi parametreleri lzerine etkisinin, uzamis ylzUstl uygulamasinin uygulanabilirliginin,
glvenliginin ve 28 glnlik mortalite Uzerine etkisinin arastirilmasi amagclanmistir.

Gerec ve Yontem: Bu galisma, 432'si yogun bakim Unitesi olmak Gzere toplam 1000 yatakli, tek
merkezli, prospektif, gdzlemsel bir calismadir. Siddetli ve orta ARDS; standart yiizlistl (16 saat) ve
uzatilmig yiizlst( (36 saat) pozisyonu uygulanan hastalarin kan gazi parametreleri (PaO,/FiO,, PaO,,
SpO, vb.) karsilastirildi.

Bulgular: Uzamis y(zUstl grubunda ylzUstl sonrasi sirtlistl pozisyona alinarak 8. saatte (t4) (post-
yuziistli) bakilan PaO,/FiO,, PaO, ve SpO, degerlerinin ylziistii dncesine (t1) gore yiiksek oldugu
gozlenmistir (p<0,001). Standart yuzistl grubunda ise PaO,/FiO, PaO, ve SpO, degerlerinin post-
ylzustl doénemde korunmadigi hatta ylzistl 6ncesine gore daha distk oldugu goérilmistar.
Standart yUzUstl grubundaki hastalarin mortalitesi %51,7 (n=31); uzamis yUzUstd grubunda ise
mortalite %45'dir (n=27).

Sonug: Uzamis yUizUstl pozisyonu uygulamasi ile C-ARDS hastalarinda daha az is glculyle hastalara
zarar vermeden (basi yarasi, retina hasari, eklem hasari vb.) daha iyi kan gazi degisimi oldugu
gortlmustar.
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Introduction

Due to the severe acute respiratory syndrome coronavirus
2 pandemic in the world, the intensity of coronavirus
disease-2019 (COVID-19)-related acute respiratory distress
syndrome (C-ARDS) has increased in intensive care units
(ICUs) (1). It is observed that ARDS developed in 42% of the
patients admitted to the hospital with COVID-19 pneumonia;
the mortality rate in patients treated in the ICU and treated
with invasive mechanical ventilation (IMV) due to COVID-19
associated ARDS (C-ARDS) ranges from 65.7% to 94% (2,3).
The importance of prone positioning has increased during
the pandemic process, and it has been applied in 70% of
patients followed in the ICU due to C-ARDS, a prone position
for 12-16 hours is recommended under IMV (4). In a meta-
analysis, neuromuscular blockade and prone positioning
and lung protective mechanical ventilation (low tidal volume
ventilation) were found to reduce mortality by 23% (5). In
another meta-analysis, prone positioning for more than
12 hours was associated with lower mortality in patients
(6). Studies have shown that early and extended prone
positioning is more effective in ARDS patients (6-8).

In studies with computed tomography (CT) and electrical
impedance tomography in patients with C-ARDS, prone
position was found to be associated with lung recut,
reduced atelectotrauma, and improved ventilation-perfusion
compatibility (9). COVID-19 patients; improvement in
continuous oxygenation (post-prone effect) can only be
achieved after a longer duration and several pronation cycles
(9-11). Those that caused excessive workload, fatigue and
viral load for healthcare personnel due to the insufficent
number of healthcare personnel in the face of the serious
increase in the number of critically ill patients in need of ICU
during the pandemic process (3,12).

The primary aim of this study is to investigate the effect
of the first 16-hour prone position and 36-hour prone position
applications on blood gas exchange (oxygenation) and
continuity of this effect at the post-prone period in C-ARDS
patients in the ICU. Secondary targets are to determine
whether the total number of prone positions, the feasibility
and safety of prolonged prone application, and its effect on
28-day mortality.

Materials and Methods

This is a single-center, prospective, observational study.
It was approved by the University of Health Sciences Turkey,

Bakirkdy Dr. Sadi Konuk Training and Research Hospital
Ethics Committee with the decision number 2021-07-10
(date: 05.04.2021). Informed consent was obtained from the
relatives of all patients included in the study.

Patients who were treated in COVID-19 ICU between April
1, 2021 and February 1, 2022, and diagnosed with COVID-
19 according to the COVID-19 guideline of the World Health
Organization (13) [polymerase chain reaction (PCR) (Bio-
Speedy COVID-19 RT-Qper detection Kit-Bioksen, Turkey) (+)
and thorax CT is compatible with covid pneumonial, were
included in this study. The diagnosis of ARDS was made
according to the Berlin criteria (14). Of the 1550 patients
admitted to the ICU for C-ARDS, 1240 had Horowitz ratio
partial arterial oxygen pressure/fraction of inspired oxygen
(PaO,/Fi0,) <150 mmHg (Figure 1). Since 454 of these
patients died within 24 hours after being admitted to the
ICU, 412 of these patients PCR test is negative, only there is
lung involvement in thorax CT and 254 were excluded from
the study due to problems in data collection (Figure 1).

Randomization was done with the closed envelope
method, the patients were classified into two groups as
standard and extended prone position according to the

1550 patients admission ICU for
COVID-19 ARDS
310 patients were excluded due to
P/F> 150

‘ 1240 patients with P/F< 150 ‘

M 454 patients died within 24 hours
|:(> after admission
412 patients excluded; PCR (-) but
|:> thoraks CT findings (+)
> 254 pati were excluded
vV because of missing data

120 patients were included in the

study
Group I: Group IT:
60 patients were applied 60 patients were applied
prone position during 16 prone position during 36
hours hours

Figure 1. Flow chart showing the patient groups included in the study
ICU: Intensive care unit, COVID-19: coronavirus disease-2019, ARDS: acute
respiratory distress syndrome, PaO,/FiO,: partial arterial oxygen pressure/fraction
of inspired oxygen,, PCR: polymerase chain reaction, CT: computed tomography
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duration of prone position: 16 hours of prone positioning
was determined as standard prone, and 36 hours of prone
positioning was determined as extended prone (Figure 1).
Patients with PaO,/FiO, <150 mmHg, PEEP 25 cmH, 0, FiO,
>0.60 were placed in the prone position and followed up
with control blood gases in every 4 hours. Patients who
remained in the standard prone position for 16 hours were
evaluated as a group (group 1). If hemodynamic stability
continues in the prone position after 16 hours, the duration
of the prone position is extended to 36 hours. Patients who
remained in the prone position for 36 hours (extended prone)
were also considered as a second group (group 2). Patients
in both groups were kept in the supine position for 8 hours
in order to complete post-prone nursing care and to prevent
compression complications.

Prone positioning was performed regardless of the time
of day to the orotracheal intubated patients with PaO,/FiO,
<150 mmHg, PEEP >5 ¢mH,O, FiO, 20.60, who were
deeply sedated, and invasive artery monitoring, central
venous pressure catheter (CVP) and for the enteral feeding
nasogastric tube was applied. The prone team consisted
of three nurses, two health personnel, an assistant doctor
and a general practitioner. The patients were positioned by
placing a thoracic pillow under the shoulder and a pelvic
pillow at the level of the iliac bones, leaving the neck free.
The head pillow was placed to avoid pressure points on the
eyes, nose or chin. The arms were placed on the sides of
the body with the palms facing up. In every 4 hours, head
was repositioned and eye care was performed. Protective
mechanical ventilation was applied by allowing a tidal volume
of 6-8 mL/kg based on estimated body weight, a positive
end expiratory pressure (PEEP) of 8-14 cmH,0, a plateau
pressure equal to or lower than 30 cmH,O with pressure
regulated volume control mod.

All patients who were over the age of 18, whose PCR
(+) and thorax CT was compatible with COVID pneumonia,
were treated as intubated due to severe and moderate ARDS
according to Berlin criteria, with PaO,/FiO, <160 mmHg,
PEEP 25 cmH,0 and FiO, 20.60 were included in this study.
Patients under 18 years of age, with mild C-ARDS according
to the Berlin criteria, whose prone position were terminated
due to hemodynamic instability (systolic blood pressure <90
mmHg or mean arterial pressure <60 mmHg), who could
not be prone positioned due to the unstable vertebral and
pelvic fractures or long bone fractures, who could not be
prone positioned due to open abdominal wound and due
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to the late period of pregnancy, with increased intracranial
pressure (>30 mmHg) or with decreased cerebral perfusion
pressure (<60 mmHg), who were diagnosed with pulmonary
embolism by thoracic CT angiography were excluded from
the study.

All patients were ventilated under deep sedation and
neuromuscular blockade and in volume control mode with
a GE Carescape R860™ (USA) mechanical ventilator. After
stabilization of the patients at the admission to ICU, the first
pre-prone (t1) Horowitz (PaO,/FiO,) ratios, SpO,, blood gas
parameters [PaO,, partial arterial carbon dioxide pressure
(PaCO,)], inotropic and/or vasopressor doses has been
recorded. The same values were recorded at the 16" hour (t2)
of the prone position of both groups, at the 36" hour (t3) in the
prolonged prone group (group 2) and after the patients were
placed in the supine position of both groups at the 8" hour
(t4). The values recorded at t1, t2, t4 periods were compared
between the two groups. The t3 parameter was not able
to taken from the standard prone group (group 1). For this
reason, t3 was not evaluated between groups, the elongated
prone group (group 2) was evaluated within itself. In both
groups; age, gender, body mass index (BMI), comorbidity;
acute physiology and chronic health evaluation-Il (APACHE-II)
and sequential organ failure assessment (SOFA) scores
at the admission to the ICU, length of stay (LOS) in ICU,
duration of mechanical ventilation, number of ventilator-free
days (VFday) and twenty-eight-day mortality of the patients
were recorded. Whether they were tracheostomized, the
number of prone positioning, complications (pressure sores,
venous stasis-edema, nerve and joint injuries, accidental
removal of endotracheal tube and CVP retinal damage,
vomiting, transient arrhythmias) were also recorded.

For edema that may occur in the physical examination
after the prone position; it was classified after the
compression as 1 mm depression (+), 2 mm depression (++),
3 mm depression (+++) (15). Evaluation of pressure ulcers
was made according to the Revised Pressure Sore Staging
System (16). Stage 1 pressure injury was defined as intact
skin with localized areas of unbleached erythema, Stage 2
as partial-thickness skin loss with exposed dermis, Stage 3
as full-thickness skin loss, and Stage 4 as full-thickness skin
and tissue loss.

Statistical Analysis

Sample e-power calculation was calculated using PASS
2008 program. For our two-group and 3-period (common
period number in both groups) study, articles on similar
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topics were scanned and by reference to these studies;
for a 15% difference in the predicted oxygenation changes
between the groups, our sample number calculated against
a.=0.05 and 80% Power is 60 for the 15t group and 60 for the
2" group, and a total of 120 people will be taken.

SPSS 25.0 (IBM Corporation, Armonk, New York, United
States) and PAST 3 (Hammer, @., Harper, DA.T, Ryan, FD.
2001. Paleontological statistics) programs were used in the
analysis of the variables. The conformity of univariate data
to normal distribution was evaluated with the Shapiro-Wilk
francia test, while homogeneity of variance was evaluated
with the Levene test. While the Mardia (Dornik and Hansen
omnibus) test was used for the conformity of multivariate data
to normal distribution; the Box-M test was used for variance
homogeneity. While the Independent-Samples t-test was
used together with the Bootstrap results in the comparison
of two independent groups according to quantitative data,
the Mann-Whitney U test was used together with the
Monte Carlo results. Friedman’s Two-Way test was used to
compare measurements of dependent quantitative variables
with more than two repetitions, and Stepwise step-down
comparisons were used for post-hoc test. In comparison of
categorical variables, Pearson chi-square, Fisher Exact and
Fisher-Freeman-Holton tests were tested with Monte Carlo
Simulation technique and column ratios were compared with
each other and expressed according to Benjamini-Hochberg
corrected p value results. The odds ratio was used with 95%
confidence intervals to show how many times more people
with a risk factor were than those without. While quantitative
variables were expressed as mean [standard deviation (SD)]
(minimum/maximum) and median (25%/75%) in the tables,
categorical variables were shown as n (%). The variables
were analyzed at 95% confidence level, and a p-value less
than 0.05 was considered significant.

Results

This study was conducted on a total of 120 patients
diagnosed with C-ARDS. Forty-three (35.8%) of the
patients were female and 77 (64.2%) were male. Between
the two groups; no statistically significant difference
was found in patients’ age (p=0.781), BMI (p=0.236),
APACHE-II score (p=0.222), SOFA score (p=0.609),
number of days without ventilator (VFday) (p=0.378), LOS
in ICU (p=0.967), IMV durations (p=0.333), tracheostomy

rates (p=0.855) and comorbidities (p=0.163). Considering
the 28-day mortality, although 28-day mortality was lower
in the prolonged prone group, no statistically significant
difference was found (Table 1). The number of patients
receiving noradrenaline (p=0.602) and dopamine
(p=0.444) and their total daily intake were similar, but no
statistically significant difference was found. Adrenaline
was found to be statistically significantly higher in the
prone position in the standard prone group (p=0.017)
(Table 1). The median values for the number of prone
positions in the standard prone and extended prone
groups were calculated as 6 and 4, respectively, and were
considered statistically significant (p=0.001) (Table 1). The
mean/median, SD/interquartile range, number, percentage
and p-values of the parameters mentioned above are
presented in Table 1.

In the prone position (t2) compared to the pre-prone (t1)
values, a statistically significant increase was observed in
PaO,/FiO, (p=0.543), PaO, (p=0.733) and SpO, (p=0.398)
values, that were similar in both groups in the pre-prone
period (t1) (p<0.001). In the standard prone group, the post-
prone supine PaO,/FiO, and PaO, values were not preserved
at the 8" hour (t4) and were even lower than the pre-prone
(t1) values. In the prolonged prone group, it was observed
that PaO,/FiO,, PaO,and SpO, values measured at the 8"
hour (t4) by being placed in the supine position after the
prone were higher than before the prone (t1) (p<0.001).
It was observed that the PCO, values before the prone
(t1) (p=0.306) and prone position (t2) were similar in both
groups; and the PCO, value measured at the 8" hour (t4) in
the supine position after the prone group was statistically
significantly lower in the extended prone group (p=0.001)
(Table 2).

A statistically significant difference was found in the
edema rates of the groups (p<0.001). The rate of edema
(++) in the standard prone (group 1) group was statistically
significantly higher than in the prolonged prone (group 2)
group (p=0.001). No statistically significant differences was
found between the two groups in pressure ulcers (p=0.198),
joint damage (p=1.000), nerve damage (p=1.000), orotracheal
tube (OTT) complications (p=0.496) and central venous
catheter complications (p=0.496). Retinal damage and need
for total parenteral nutrition (TPN) were not observed in any
of the patients (Table 3).
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Table 1. Demographic data and using of vasoactive drugs
Total (n=120) (F; r:6noe) 16hour z:::; 36% hour p-value

Sex (female), n (%) 43 (35.8) 27 (45) 16 (26.7) 0.056¢

Age, mean * SD (min-max) (631 59;91)1 9 (63186; ‘:)0'5 (632 :;91)3'1 0.781¢

BMI, median (q1/q3) 27 (24.9/29) 26.6 (24.2/29.1) 27.3(25.5/29) 0.236"
APACHE, median (q1/q3) 21(15/25) 20 (14/25) 22.5(15/25.5) 0.222¢

SOFA scores, mean + SD 10.024+3.90 10.20+4.48 9.83+3.24 0.609
min-max (median) 0-21(10) 1-21(11) 0-15(10)

Vlfdays, mean t SD 5.7316.08 5.05+4.94 6.4217.02 0378
min-max (median) 0-32 (4) 0-24 (4) 0-32(5.5)

Days of intubation, median (q1/q3) 16 (12/20) 17.5(12.5/20) 16 (12/19) 0.333¢
Lenght of ICU stay, median (q1/q3) 20(16/28) 22 (16/25.5) 19.5(16/28) 0.967"

Total prone number, median (q1/q3) 6 (4/6) 6 (6/8) 4 (4/5) <0.001¢
Mortality for 28 days, n (%) 0.831¢

Alive 43 (35.8) 20(33.3) 23(38.3) 0.234¢

Exitus 58 (48.3) 31(51.7) 27 (45) 0.341v

ICU 19 (15.8) 9 (15) 10(16.7) 0.224¢
Tracheostomy, n (%) 58 (48.3) 30 (50) 28 (46.7) 0.855¢
Comorbidity, n (%) 97 (80.8) 45 (75) 52 (86.7) 0.163¢
Pre-prone

xzzjaij;e(:';l}:;dosage (mcg/kg/min), 0.3(0.2/0.5) 0.4 (0.2/0.6) 0.3(0.2/0.5) 0.305¢
Noradrenaline dosage, (mcg/kg/min), n (%) 87 (72.5) 44 (73.3) 43 (71.7) 0.999¢
Adrenaline dosage, (mcg/kg/min), n (%) 8(6.7) 7(11.7) 1(1.7) 0.061f
Dopamine dosage, (mcg/kg/min), n (%) 17 (14.2) 11(18.3) 6(10) 0.295¢

Prone

22@2;6(231[}:;‘105399" (meg/kg/min), 0.3(0.2/0.6) 0.3(0.2/0.8) 0.3 (0.2/0.5) 0.551
Noradrenaline dosage, (mcg/kg/min), n (%) 103 (85.8) 53(88.3) 50(83.3) 0.602¢
Adrenaline dosage, (mcg/kg/min), n (%) 10(8.3) 9(15) 1(1.7) '(I)Ool Z; 3-85)
Dopamine dosage, (mcg/kg/min), n (%) 18 (15) 11(18.3) 7(11.7) 0.444¢
Independent t-test (Bootstrap); “Mann-Whitney U test (Monte Carlo); fFisher’s Exact test (Monte Carlo), ‘Pearson chi-square test (Monte Carlo); post-hoc test: Benjamini-
Hochberg correction; ®odds ratio (95% confidence interval); 1: percentile 25, q3: percentile 75; Significant for prone 16 h (t1) group, 8Significant for prone 36 h (t3) group,
SD: standard deviation, min-max: minimum-maximum, SOFA: sequential organ failure assessment, SD: standard deviation, VFdays: ventilator-free days, ICU: intensive care unit

Table 2. Parameters of artery blood gas samples during prone positions and after prone

Group 1 (n=60) Group 2 (n=60)

- - p-value

Median (q1/q3) Median (q1/q3)
Pa0,/FiO,
t1 A 95 (79/110) 92 (79/102)A 0.534v
t2 B 103 (87/122.5)~° 139 (116.3/170)" <0.001¢
t3 C - 167 (137/201)A -
t4 D 81.5 (69.5/100) 114 (100/138)A" <0.001¢
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Table 2. Continued

Group 1 (n=60)

Group 2 (n=60)

p-value
Median (q1/q3) Median (q1/q3)

p-value for intra prone groups <0.001f <0.001f
Changes
(t1-£2) 10 (5/15) 40 (28.5/80) <0.001¢
(t1-3) - 86 (45/122) -
(t1-t4) -7 (-21/2) 20.5 (0.5/60) <0.001¢
(£2-t4) 21.5(6.5/28) 23.5(-6.5/55.5) 0.368¢
(£3-t4) - 54 (15.5/102) -
SpO,
t1 A 92 (87/95) 91 (89.5/93)" 0.398¢
2 B 94 (93/96) 96 (94/97)A! 0.884
t3 C - 97 (96/98)8 -
t4 D 92 (86/95.5) 96 (95/97)*8 <0.001*
p-value for intra prone groups 0.019f <0.001f
Changes
(t1-£2) 1(-1/5) 4(1/8) 0.074
(£1-3) - 5.5(3.5/8) -
(t1-t4) 0.5 (-4/4) 5(3/8) <0.001¢
(t2-t4) 2 (-1/6) -1.5 (-4.5/1) <0.001
(t3-t4) - 0 (-1/1.5) -
PO,
t1 A 71(59.5/80.5) 69 (64/75)BcP 0.733v
£2 B 74 (64.5/87)A° 89.5 (76/109) <0.001¢
t3 C - 100.5 (80/120) -
t4 D 65.5 (59.5/78.5) 83 (77/99) <0.001
p-value for intra prone groups <0.001f <0.001f
Changes
(t1-£2) 6 (-0.5/15.3) 20 (8/34) <0.001¢
(£1-3) - 30(12.5/57) -
(t1-t4) 1(-17/9) 16 (3.5/29.5) <0.001
(t2-t4) 9(-0.5/20) 1(-12/24.5) 0.349"
(£3-t4) - 20.5(-9/39) -
PCO,
t1 A 50 (42/58) 47.5 (41/56.5) 0.306"
2 B 49.5 (43/58) 48 (41/54)° 0.397¢
t3 C - 44 (41/51.5) -
t4 D 48.5 (43/56) 41 (37.5/48) 0.001¢
p-value for intra prone groups 0.641f 0.008f
C
(t1-£2) 1.5 (-5.5/6.5) 1 (-5.5/8) 0.918¢
(£1-£3) - -0.5 (-13.5/6.5) -
(t1-t4) -1(-12/10) -6 (-13.5/2) 0.229¢
(t2-t4) 1(-7.5/11) 6.5 (-5/15) 0.076"
(£3-t4) - 3(-6/13) -

YMann-Whitney U test (Monte Carlo); fFriedman test (Monte Carlo); post-hoc test: Stepwise step-down comparisons; q1: percentile 25, q3: percentile 75; A'Expresses
significance for all periods, “Expresses significance compared to before prone (t1), BExpresses significance according to the 16 hour (£2), “Express the significance according
to the 36" hour (t3), "Expresses significance according to the 8% hour supine (t4) position, PaO,/FiO,: partial arterial oxygen pressure/fraction of inspired oxygen
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Table 3. Complications of prone position
Total Group 1 (n=60) Group 2 (n=60) p-value
Edema, n (%) 104 (86.7%) 60 (100%) 44 (73.3%) <0.001
+) 0(0.0%) 0 (0.0%) 0 (0.0%) -
(++) 13 (10.8%) 12 (20.0%) 1(1.7%) 0.001
(+++) 1(75.8%) 48 (80.0%) 43 (71.7%) 0.286
Pressure ulcers, n (%) 67 (55.8%) 30(50.0%) 37 (61.7%) 0.198
Grade 1(17.5%) 8(13.3%) 13 (21.7%) 0.230
Grade l 3(19.2%) 12 (20.0%) 11 (18.3%) 0.817
Gradel lll 18 (15.0%) 8(13.3%) 10 (16.7%) 0.799
Grade IV 5 (4.2%) 2 (3.3%) 3(5.0%) 1.000
In need of TPN, n (%) 0(0.0%) 0(0.0%) 0 (0.0%) -
Retinal damage, n (%) 0(0.0%) 0(0.0%) 0(0.0%) -
Joint damage, n (%) 1(0.8%) 1(1.7%) 0(0.0%) 1.000
Nerve damage n (%) 1(0.8%) 0(0.0%) 1(1.7%) 1.000
Complications due to OTT, n (%) 2 (1.7%) 2(3.3%) 0(0.0%) 0.496
Complications due to CVP, n (%) 2 (1.7%) 0(0.0%) 2(3.3%) 0.496
TPN: Total parenteral nutrition, OTT: orotracheal tube, CVP: central venous pressure catheter

Discussion

In this study; pre-prone, prone and post-prone (post-
prone effect) values of blood gas parameters of C-ARDS
patients who were applied standard prone position (16 hours)
and prolonged prone position (36 hours) were compared
(Figure 2). Significant improvement was observed in
PaO,/FiO,, PaO, and SpO, values with prone positioning
in both groups compared to pre-prone values, which was
found to be compatible with the literature (4,7,17-21). It
was calculated that the post-prone PaO,/FiO, ratios of the
patients who were applied the prolonged prone position were
significantly higher when compared to the patients who were
applied the standard prone position (19). This improvement in
the PaO,/FiQ, ratio after the prone position has been shown
in many studies and is defined as the post prone effect (19).
It has been shown that the prolonged prone position during
the epidemic is more beneficial than the standard prone
position, in the early period in C-ARDS patients (7-11). In
another study, standard prone (16 hours) and prolonged prone
(36 hours) applied in C-ARDS patients were compared and it
was observed that oxygenation improved significantly during
the prone position (7).
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Figure 2. Change of PaO,/FiO, values according to time zones
Pa0,/FiO,: partial arterial oxygen pressure/fraction of inspired oxygen

Although there was no difference between the pre-prone
and prone PaCO, values of the patients in the prolonged
prone position and the patients in which the standard prone
position was applied; the post-prone PaCO, values of the
prolonged prone group were calculated as significantly lower.
It is known that the prone position significantly reduces
PaCO, in C-ARDS patients (22). However, this effect has been
shown to be better with lengthening the prone position (17).
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Although the patients in the prolonged prone group had
better blood gas values, there was no significant difference
between the two groups in terms of 28-day mortality when
compared with the patients in the standard prone position
(p=0.831). In similar studies, mortality was found to be lower
in patients treated with prolonged prone compared to other
patients (21,23,24). In some studies, as in this study, no
difference in mortality was found between the patients who
were applied the prolonged prone and the patients who were
treated with the standard prone (25,26).

A significant difference was found between the median
value of the prone positioning numbers of the standard prone
position group and the prolonged prone position groups
(6 vs. 4, respectively). It is thought that the application of
prolonged prone position in this way can reduce the number
of prone positioning, the workload of the hospital staff and
the complications that may occur during the procedure (3,7).

There was no statistically significant difference in the
incidence of pressure ulcers between the two groups
(p=0.198), and 55.8% of the patients had pressure ulcers. It
has been reported that pressure ulcers, the most common
complication of prone positioning, are 56.9% in the standard
prone position application and this rate is much higher than in
the supine position (27,28). In patients with C-ARDS, the risk
of pressure injury increases due to the application of prone
positioning for long periods (>16 hours) (24,28). In a study, it
was observed that there was no increase in the incidence of
pressure ulcers in patients who applied the prolonged prone
position (36 hours), and other complications of the prone
position were not reported (7).

Edema (++) was observed in 12 (20%) patients in the
standard prone group and in 1 (1.7%) patient in the prolonged
prone group, which was statistically significant (p=0.001).
Similarly, 9 patients (15%) who needed adrenaline in the
standard prone group and 1 patient (1.7%) in the prolonged
prone group were found to be statistically significant
(p=0.017).

In this study, the need for TPN and retinal damage were
not observed in the patients. Joint damage developed in
one patient in the standard prone group and nerve damage
in one patient in the prolonged prone group (p=1.000). It
was observed that the OTT of 2 patients in the standard
prone group was displaced, and the central catheter of
2 patients in the prolonged prone group was displaced
(p=0.496). Complications such as temporary desaturations,
dislocation of catheters and endotracheal tubes, accidental
disconnection of the oxygen support system, retinal damage,

transient arrhythmias, ischemic neuropathy, gastric bloating,
gastroesophageal reflux and vomiting with the application of
the prone position have been reported in the literature (24).

There was no difference between the two groups in terms
of patient demographic data. The patient characteristics of
this study are similar to other studies (29,30).

With prolonged prone positioning, better blood gas
exchange was observed in C-ARDS patients without
harming the patients (pressure sore, retinal damage, joint
damage, etc.).

Since there was no electronic recording system in the
pandemic hospital where the study was conducted and the
researchers were at high risk of contagiousness, mechanical
ventilation parameters (PEER peak, plateau, respiratory
frequency, delta pressure etc.) could not be recorded at the
bedside. Therefore, mechanical ventilation support could not
be evaluated.

Conclusion

It was observed that the improvement in blood gas
parameters was better with the prolonged prone position
in C-ARDS, and this effect lasted longer in the post-prone
period. It has also been shown to be feasible and reasonably
safe. It can be applied as a good option to reduce the risks
that arises in every position change and to reduce the
workload of healthcare workers, especially during the peak
periods of the pandemic.
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Effect of Music Therapy and Sound Isolation on the
Comfort of Mechanically Ventilated Patients

Mekanik Ventilasyon Desteginde Olan Hastalarda
Miizik Terapi ve Ses Izolasyonunun Konfora Etkisi

ABSTRACT Objective: This study was conducted experimentally to examine the effect of music
therapy and sound isolation on the comfort of mechanically ventilated patients.

Materials and Methods: The study was conducted in the anesthesiology and reanimation intensive
care unit of a university hospital between November 2019 and January 2020. Three different
interventions were applied to n=24 patients who constituted the research sample. Each patient
listened to Western Classical Music and Nihavend magam Turkish Classical Music separately for 60
minutes (min) and received an intervention of sound isolation for 60 min through a special headset.
Results: The mean age of the patients participating in the study was 64.88+14.05. Of the patients,
66.7% were male, 79.2% were married, and 45.8% were illiterate. Patients’ systolic and diastolic
blood pressures, pulse rate, respiratory rate, Critical-Care Pain Observation Tool score, and scores on
agitation and anxiety sub-dimensions of the American Association of Critical Care Nurses Sedation
Assessment scale were influenced by Western Classical Music, Nihavend magam Turkish Classical
Music, and sound isolation. No difference was found among the three different implementation
interventions.

Conclusion: Music therapy and sound isolation interventions administered to mechanically
ventilated patients positively affected the hemodynamic parameters of the patients and reduced
the severity of pain perceived by the patients and the need for sedation. In this context, the
most important finding of the study was that an intervention that eliminates noise in the intensive
care environment for mechanically ventilated patients increases the comfort level of the patients.
Another important and critical result of this research was that music therapy also acts as an
intervention without noise stimuli.

Keywords: Mechanical ventilation, music therapy, sound isolation, patient comfort

6z Amac: Mekanik ventilasyon destegi uygulanan hastalarda muzik terapi ve ses izolasyonunun
konfora olan etkisini incelemek amaciyla deneysel olarak yapilmistir.

Gerec ve Yontem: Arastirma, Kasim 2019-Ocak 2020 tarihleri arasinda bir Gniversite hastanesinin
anesteziyoloji ve reanimasyon yogun bakim Unitesinde yUrittlmUstar. Arastirmanin érneklemini
olusturan n=24 hastaya (g farkli girisim uygulanmistir. Her bir hastaya Klasik Bati Mizigi ve Nihavent
makaminda olan Klasik Ttrk MUzigi hastalara ayri ayri 60 dakika (dk) boyunca dinlettiriimis ve ¢zel
bir kulaklik araciligiyla 60 dk boyunca hastalara ses izolasyonu uygulanmistir.

Bulgular: Arastirmaya katilan hastalarin yas ortalamasi 64,88+14,05, %66,7'sinin erkek, %79,2'sinin
evli, %45,8'inin okur-yazar olmadigl saptanmistir. Hastalarin sistolik, diyastolik kan basinci, nabiz
hizi, solunum hizi, Yogun Bakim Agri Gézlem Araci puanlari ve Amerikan Yogun Bakim Hemsireleri
Birligi Sedasyon Degerlendirme 6lcegi ajitasyon ve anksiyete alt boyutu puanlari Klasik Bati
Muzigi, nihavent makaminda olan Klasik Tirk MUzigi ve ses izolasyonu dogrultusunda etkilemistir.
Arastirmada uygulanan Klasik Bati mizigi, nihavent makaminda Klasik Turk mizigi ve ses izolasyonu
uygulamalari arasinda fark saptanmamistir.

Sonug: Mekanik ventilasyon desteginde olan hastalara uygulanan muzik terapi ve ses izolasyonunun
hastalarin hemodinamik parametrelerini olumiu yonde etkiledigi, hastalarin algiladigi agr siddetini
ve sedasyon ihtiyacini azalttigl saptanmistir. Bu baglamda; calismanin en énemli bulgusu mekanik
ventilasyon desteginde olan hastalarda yogun bakim ortamina iliskin seslerin arindirildigi bir
girisimin hastalarin konfor diizeyini artirdigidir. Dolayisiyla mizik terapinin de sese bagli uyaranlardan
arindinimis bir girisim olarak belki de etki ettigi de diger arastirmanin dnemli ve kritik bir sonucudur.
Anahtar Kelimeler: Mekanik ventilasyon, mizik terapi, ses izolasyonu, hasta konforu
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Introduction

Comprehensive medical treatments and nursing care are
provided by supporting life-threatened individuals, complex
medical devices are included, and the care-treatment process
of patients is carried out with a team approach in intensive
care units (1). Mechanical ventilation is an intervention
to support patients in intensive care units to maintain
breathing, ensure lung expansion, and facilitate anesthesia
and sedation (2-4). However, in mechanically ventilated
patients, many physiological and psychological problems that
disrupt comfort, such as insomnia, agitation, pain, sensory
overload, physical inactivity, noise, loneliness, weakness, and
sensory deprivation emerge (5,6). Previous studies showed
that pain, insomnia, endotracheal intubation and mechanical
ventilation interventions, medication applications, medical
device alarms, noises during care activities, phone sounds,
and noise due to alarms reduce the comfort level and pain
tolerance of the patients and increase anxiety (7-14).

Today, besides modern medicine, the use of
complementary and integrative care therapies has increased
considerably all over the world (15-19). The National Center
for Complementary and Integrative Health has defined
complementary and integrative treatment methods in four
large groups. The most important and most frequently used
application of mind-body medicine is music (20). The World
Federation of Music Therapy defines music therapy as the
design and use of music and/or musical elements by a
trained music therapist to improve and increase a person’s
quality of life or maintain it at a good level (21). Music
therapy, one of the complementary and integrative treatment
methods used for years, is used in intensive care, surgery,
psychiatry, obstetrics, pediatrics, oncology, and radiotherapy/
chemotherapy process (22-28). It is also frequently used for
the treatment of pain, anxiety, and insomnia which are among
the symptoms that occur in other interventional diagnosis-
treatment processes such as mechanical ventilation (29-33).
Moreover, studies revealed that it has positive effects such
as activating the immune system, increasing comfort, and
decreasing the length of hospital stay (34,35).

All relevant studies revealed that the noise that negatively
affects the comfort level of mechanically ventilated patients
should be eliminated. Since music therapy, which is one of
the complementary and integrative treatment methods, can
be used in the management of many symptoms such as
anxiety, pain, and sedation, it can be used as an active multi-
perspective nursing intervention by nurses. There are many
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international and national research results on the effect of
different types of music on hemodynamic values, anxiety,
pain, agitation stress, and comfort levels of mechanically
ventilated patients and these results showed the positive
effects of music. However, there is only one international
study on sound isolation (2). This study will elucidate
whether the music therapy administered to mechanically
ventilated patients is effective as a result of the elimination
of the noise arising from various sounds in the intensive
care environment or due to its mechanism of action by
applying the intervention of effective sound isolation. This
research was carried out experimentally to examine the
effect of music therapy and sound isolation on the comfort
of mechanically ventilated patients.

Materials and Methods

An experimental research design with repeated
measures was used. The study was conducted in the
intensive care unit of a university hospital in lzmir. The
sample size of the research was n=24 patients. Those who
met the inclusion criteria between November 2019 and
January 2020 constituted the sample. The inclusion criteria
were as follows: being in the adult age group (18-85), no
history of psychiatric or neurological disease diagnosis,
having hemodynamic stability, no known hearing problems,
having the same mechanical ventilator mode (spontaneous
breathing is preserved during mechanical ventilation), having
a Glasgow coma scale score of 9 and above, hospitalization
at the anesthesiology and reanimation unit, having pain
according to the “Critical-Care Pain Observation Tool (CPOT)",
and being in need of sedation treatment according to the
“American Association of Critical Care Nurses Sedation
Assessment scale (AACNSAS)”. The data were collected
using the Patient Information Form consisting of 8 questions
on descriptive and clinical characteristics, the Glasgow
coma scale, the patient follow-up form in which patients’
hemodynamic parameters at the 0™, 30", and 60" minutes
after the application and CPOT and AACNSAS scores were
recorded, the CPQOT, and AACNSAS. In the study, the patients
were selected in accordance with the sampling criteria and
each patient was included in the experimental and control
groups. Each intervention group includes 24 patients. Then,
written consent was obtained from the patients’ relatives.
Pain and anxiety experienced by the patients were evaluated
and the relevant scale scores were determined. Research
interventions were administered to the patients who met
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the criteria of the study for one day. Through an MP4 player
and earphones, each patient listened to the music of which
the characteristics were determined by a music and rhythm
specialist: Western Classical Music composed by Johann
Sebastian Bach who is one of the pioneers of Baroque
music, and Nihavend magam Turkish Classical Music at
17-18 sound level. Sound isolation was applied through a
special headphone. The order of the interventions to be
applied to the patients was determined by randomization
and each intervention was administered for 60 minutes in
the determined order. The Patient Information Form was
filled before the interventions. The patient follow-up form,
CPQOT, and AACNSAS were completed before starting each
intervention (0™ minute). Then, the patients received music
and sound isolation interventions in the determined order.
Hemodynamic values and scale scores of the patients
were recorded at the 0" minute before the music therapy
and sound isolation interventions, at the 30" minute of the
intervention, and at the 60" minute after the interventions
were completed.

Statistical Analysis

The research data were analyzed using the SPSS
(Statistical Package for Social Sciences for Windows)
25.0 program. Descriptive statistical methods (number,
percentage, mean, standard deviation) were used for the
evaluation of the data.

For the analysis, the mean systolic and diastolic blood
pressure, pulse rate, respiratory rate, oxygen saturation,
expiratory minute volume values, and CPOT and AACNSAS
scores obtained as a result of music therapy and sound
isolation interventions were calculated. Parametric tests
were used in the statistical evaluations of the data. Analysis
of variance was used in repeated measures for comparing
more than two dependent groups and One-\Way analysis of
variance was used for comparing more than two independent
groups. The Bonferroni pairwise comparison test was used
to find the group creating the difference and was performed
between 0" and 30" minutes, 0" and 60" minutes, and 30™
and 60™ minutes. Correlation analysis was used to test the
correlation between continuous variables. The statistical
significance was taken p<0.05 in the confidence interval of
95%.

As a result of the analysis, a=0.05, the effect size was
found to be 1,226 after the study, and after the study applied
to 24 people, it was concluded that the power of the study
was 0.999 with the post-hoc study.

Ethical and Research Approvals

The ethics approval of the study was approved by the
Clinical Research Ethics Committee of Manisa Celal Bayar
University Faculty of Medicine (decision no: 49, date:
07.10.2019). The research was carried out after written
permission was obtained from the clinic where the study
was conducted. After the first interview held with the
researchers, the patients’ relatives were informed and their
verbal and written consent was taken.

Results

Sample Characteristics

The mean age of the 24 patients participating in the
study was 64.88+14.05. Of the patients, 66.7% were
male, 79.2% were married and 45.8% were lliterate. The
disease history of the patients participating in the study
was examined. Accordingly, the most common disease was
chronic obstructive pulmonary disease by 12.5%. The mean
duration of mechanical ventilation support was 18.79+20.64
days; the mean length of stay in the intensive care unit was
18.87+20.57 days; the mean Glasgow coma scale score was
10.20+1.38 (Table 1).

Effect of Music Therapy and Sound Isolation

As a result of the comparison of systolic blood pressure
of the 24 patients participating in the study according to
the intervention types and time, there was a statistically
significant difference in the systolic blood pressure in terms
of all three intervention types (F. .. cussics muse = 19-709
P=0.000%, Fr i\ cassical musc =34-945 p=0.000%, Fg i\ ion
=49.979 p=0.000%) (p<0.05) but no statistically significant
difference was found between the intervention types (F
in=0.297 p=0.744, F,  =0.138 p=0.871, F
p=0.607) (p>0.05) (Table 2).

As a result of the comparison of diastolic blood pressure
of the patients participating in the study according to
the intervention types and time, there was a statistically
significant difference in the diastolic blood pressure in terms
of all three intervention types (F ... ciassical music =1 1-289
P=0.000%, Fr i cassical musc =13-194 p=0.000%, Fg, i \qion
=19.448 p=0.000*) (p<0.05) but no statistically significant
difference was found between the intervention types (F
i =0.091 p=0.914, F,  =0.043 p=0.958, F
p=0.859) (p>0.05) (Table 2).

Oth

=0.502

60th min

Oth

=0.914

60th min
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Table 1. Distribution of patients according to descriptive and
clinical characteristics
n=24 | %
69 years and 13 542
Age below
X+ SD, 64.88+14.05
( ) 70 years and " 458
above
Female 8 333
Gender
Male 16 66.7
Illiterate 11 45.8
Primary school 8 333
Educational status Secondary
school and 5 20.9
above
Married 19 79.2
Marital status - -
Single/widowed | 5 20.8
) . 1-10 days 9 375
Dura.tlo!'l of mechanical 11-20 days 7 292
ventilation support
(x % SD, 18.79+20.64) 21 days and 8 333
above ’
1-10 days 9 37.5
Length of stay in the intensive | 11-20 days 7 29.2
care unit (x + SD, 18.87£20.57) | 54 days and
8 333
above
Glasgow coma scale score (x = SD, 10.20£1.38)
Total |24 [ 1000
SD: Standard deviation

As a result of the comparison of pulse rate of the patients
participating in the study according to the intervention types
and time, there was a statistically significant difference in
pulse rate in terms of all three intervention types (F
=19.785 p=0.000*%, F

Western Classical

Music Turksh Classical Music =31+ 722 p=0.000%,
Feound 1somion =41.979 p=0.000%) (p<0.05) but no statistically
significant difference was found between the intervention
types (F, . =0.005p=0.995, F, . =0.016 p=0.984, F
i =0.044 p=0.957) (p>0.05) (Table 2).

As a result of the comparison of respiratory rate of
the patients participating in the study according to the
intervention types and time, there was a statistically
significant difference in respiratory rate in terms of all three
intervention types (F, . . =24.863 p=0.000%,

rorich Classical Muse =14:134 p=0.000%, F =14.511
p=0.000%) (p<0.05) but no statistically significant difference
was found between the intervention types (F , . =0.317
p=0.729, F, . =0.508 p=0.604, F =0.203 p=0.817)
(p>0.05) (Table 2).

60th

Sound Isolation

60th min
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As a result of the comparison of oxygen saturation
values of the patients participating in the study according
to the intervention types and time, there was no statistically
significant difference between the Western Classical
Music and sound isolation interventions in terms of
oxygen saturation values by time (F, . . - . =1.302
p=0.282%, F. o\ men =0.418 p=0.661%) (p<0.05). A
statistically significant difference was found in respiratory
rates depending on time in the Turkish Classical Music
intervention (F,, . e =3-671 p=0.033%) (p<0.05) but
there was no statistically significant difference between the
intervention types (F, . =0.044 p=0.957, F, = =0.049
p=0.952, F . =0.2566 p=0.775) (p>0.05) (Table 2).

As a result of the comparison of expiratory minute
volume of the patients participating in the study according
to the intervention types and time, there was no statistically
significant difference expiratory minute volume by time in the
Turkish Classical Music intervention (F, .. ... =3.642
p=0.056) (p>0.05). A statistically significant difference was
found in expiratory minute volume depending on time in the
Western Classical Music and sound isolation interventions
(Fivestorn Classioal s =7-903 p=0.006*, F =4.549
p=0.026%) (p<0.05) but there was no statistically significant
difference between the intervention types (F, . =0.129
p=0.880, F,,, .., =0.055 p=0.947, F =0.053 p=0.949)
(p>0.05) (Table 2).

As a result of the comparison of CPOT scores of
the patients participating in the study according to the
intervention types and time, there was a statistically
significant difference in CPOT scores in terms of all three
intervention types (F =9.471 p=0.000%, F

Sound Isolation

60th min

Western Classical Music Turkish

Classical Music = 19-993 p=0.000%, F =11.635 p=0.000%)
(p<0.05) but no statistically significant difference was found
between the intervention types (F . . =0.090 p=0.914,
Foo min =0.464 p=0.631, F =0.357 p=0.701) (p>0.05)
(Table 3).

As a result of the comparison of AACNSAS consciousness
subdimension scores of the patients participating in the
study according to the intervention types and time, there was
no statistically significant difference in all three intervention
tyPes (Fyegiem crassical music = 1-000 P=0.376%, Fr i cracsicnl music
=1.000 p=0.376%, F. . wmion =1-000 p=0.376%) (p>0.05)
and also no statistically significant difference was found
between the intervention types (F . . =0.015 p=0.985,
Foo min =0-000 p=1.000, F =0.000 p=1.000) (p>0.05)
(Table 4).

Sound Isolation

60th min

60th min
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Table 2. Change in patients’ hemodynamic values according to intervention types and time
. 30 minute 60t minute
Baseline .
(1) during the after the F Effect Bonf .
intervention (2) | intervention (3) P size onrerront
X D |x sD | x SD
Western Classical | 159 co 1634 12220 |16.05 | 11650 |1559 |19.796 | 0.000¢ | 0463 | 213
Music 2>3
Turkish Classical | 15037 | 1736 |121.87 | 1566 |11525 |1435 |34945 |o0000* |0603 | 7213
Systolicblood | Music 253
pressure Soundisolation | 129.83 |18.24 |124.12 |16.28 |119.54 1578 |49.979 | 0.000* | 0.685 12: 123,
F 0.297 0.138 0.502
P 0.744 0.871 0.607
Western Classical | (o 37 | 1288 | 6445 |12.67 | 6158 |11.66 | 11289 | 0001 |0329 | 213
Music 2>3
Turkish Classical | ¢/ g7 11211 | 6366 |1245 |61.87 |11.84 [13194 | 0000% | 0365 |1>3,23
Diastolic blood | Music
pressure Soundisolation | 6575 |11.76 |64.62 |11.38 | 6329 |10.83 [19.448 | 0.000% | 0.458 123 1>3,
F 0.091 0.043 0914
P 0914 0.958 0.859
m;tfm Classical | 9,00 1347 | o166 |1468 |90.62 |1362 |19785 |0000% |0462 |152,153
Turkish Classical |6/ c0 | 1400 |9095 |1378 |89.50 |13.04 [31722 |o0000* |0580 | >21>3
Music 2>3
Pulse rate 152 153
Soundisolation | 9416|1385 |9129 | 1251 |90.00 [1290 |41.979 |0000* |0646 |, 3
F 0.005 0.016 0.044
P 0.995 0.984 0.957
‘&’E;tfm Classical | )079 308 |1937 |420 |1887 |389 |24863 |0000% |0519 |152,153
Respiratory L‘l':';:zh Classical 11991 |346 [1837 |343 [1825 |299 |14134 |0000* |0381 |152,1>3
rate Soundisolation | 2041 |3.97 [19.16 |3.44 |1845 |3.42 |14511 |0000* | 0387 |12, 1>3
F 0317 0.508 0.203
P 0.729 0.604 0.817
m;t:m Classical | g0 45 164 |9858 |138 |9870 |139 |1302 0282 |0054 |-
Oxygen mgzh Clossical 19841 [134 [9870 [133 |9891 [147 |3671  |0033* | 0438 |3>1
saturation Soundisolation | 98.54 |1.44 |9866 |149 |9866 |1.30 |0.418 0661 | 0018 |-
F 0.044 0.049 0.256
P 0.957 0.952 0.775
\I\’A"E;tcem Classical |10 1235 |872 |225 |s40 |216 |7.903 0.006* | 0256 |1>2,1>3
Expiratory Dl‘:';:zh Classical  1g75 |236 |861 |223 |sas |221 |3642 | 0056 |0437 |
minutevolume ' - icolation | 895 | 242 | 882 | 216 | 859 |191 | 4549 0.026* | 0165 |2>3
F 0.129 0.055 0.053
P 0.880 0.947 0.949
*p<0.05. SD: Standard deviation
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Table 3. Change in patients’ CPOT scores according to intervention types and time

Baseline 30 Minute during 60" minute after the
(1) the intervention (2) | intervention (3) F P IsEinFeECt Bonferroni
X SD X SD X SD
‘é\l’;g:‘:i:; music | 333 063 |3.08 0.8 2.87 0.74 9471 | 0002° | 0292 |152,1>3
Turkish .
CPOT | Classical Music 3.29 0.55 2.87 0.53 2.70 0.55 19.993 0.000° | 0.464 1>2,1>3
SCOr€ 1 sound isolation | 3.37 082 | 3.04 112 2.83 0.81 11635 | 0.000° | 0336 |152,1>3
F 0.090 0.464 0.357
p 0.914 0.631 0.701
*p<0.05. CPOT: Critical-Care Pain Observation Tool, SD: standard deviation
Table 4. Change in patients’ AACNSAS subdimension scores according to intervention types and time
30" minute | 60" minute
Baseline during the after the
(1) intervention | intervention | p E'FFect Bonferroni
@) 3) size
X SD X SD X SD
Western Classical Music 213 0.81 2.08 0.79 | 2.08 | 0.79 1.000 0.376 | 0.043 |-
Turkish Classical Music 2.16 0.81 212 | 079 |212 |0.79 |1.000 0376 |0.042 |-
Consciousness | Sound isolation 2.16 0.81 212 [ 0.79 | 212 |0.79 |1.000 0376 | 0.042 |-
F 0.015 0.000 0.000
p 0.985 1.000 1.000
Western Classical Music 4.62 1.37 420 [1.21 |4.04 |1.08 10.310 0.001* | 0.310 |[1>2,1>3
Turkish Classical Music 4,50 1.25 425 [1.18 [391 |1.21 11.986 0.000* | 0.343 | 1>3,2>3
Agitation Sound isolation 4.41 1.47 4.25 145 |14.04 |1.26 5.590 0.017* | 0.196 |[1>3
F 0.141 0.008 0.088
p 0.869 0.992 0.916
Western Classical Music 2.08 0.58 208 | 058 |195 |046 |3.286 0.046* | 0.125 |[1>2,1>3
Turkish Classical Music 2.04 0.55 1.87 0.61 |1.75 | 0.53 6.496 0.003* | 0.220 |[1>3
Anxiety Sound isolation 2.20 0.65 204 069 |191 |0.58 |6.496 0.003* | 0.220 |[1=>3
F 0.503 0.734 1.043
p 0.607 0.484 0.358
Western Classical Music 4.58 1.76 458 |1.76 |454 |1.81 1.000 0.376 | 0.042 |-
Turkish Classical Music 4.54 1.81 454 (181 |454 |1.81 |- - - -
Sleep Sound isolation 4,54 1.81 454 [181 |[454 (181 |- - - -
F 0.004 0.026 0.000
p 0.996 0.974 1.000
Western Classical Music 1.79 0.83 1.70 0.69 |1.70 | 0.68 2.091 0.135 0.083 |-
Patient- Turkish Classical Music 1.79 0.77 1.70 069 |1.70 | 0.69 | 2.091 0.135 | 0.083 |-
ventilator Sound isolation 1.75 0.79 1.75 079 |1.75 |0.79 |- - - -
synchrony F 0.022 0.033 0.026
p 0.979 0.967 0.974

*p<0.05. AACNSAS: American Association of Critical Care Nurses Sedation Assessment scale, SD: standard deviation
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As a result of the comparison of AACNSAS agitation
subdimension scores of the patients participating in the
study according to the intervention types and time, there was
a statistically significant difference in all three intervention
tyPes (Fiugiem cassical musc =10-310 p=0.001%, Fr o oicical music
=11.986 p=0.000%, F, . =5590 p=0.017%) (p<0.05)
but no statistically significant difference was found between
the intervention types (F . . =0.141p=0.869, F,, . =0.008
p=0.992, F . =0.088 p=0.916) (p>0.05) (Table 4).

As a result of the comparison of AACNSAS anxiety
subdimension scores of the patients participating in the
study according to the intervention types and time, there was
a statistically significant difference in all three intervention
tyPes (Fyeen cassical muse =3-286 P=0.046%, Fr i cocsica music
=6.496 p=0.003*, Fy . uion =0-496 p=0.003%) (p<0.05) but
no statistically significant difference was found between the
intervention types (F,, . =0.503 p=0.607, F, . =0.734
p=0.484, F . =1.043 p=0.358) (p>0.05) (Table 4).

As a result of the comparison of AACNSAS sleep
subdimension scores of the patients participating in the
study according to the intervention types and time, there was
no statistically significant difference in all three intervention
types (F=1.000 p=0.376) (p>0.05) and also no statistically
significant difference was found between the intervention
types (F,, .., =0.004 p=0.996, F, . =0.026 p=0.974,
Feoin min =0-000 p=1.000) (p>0.05) (Table 4).

As a result of the comparison of AACNSAS patient-
ventilator subdimension scores of the patients participating
in the study according to the intervention types and time,
there was no statistically significant difference in all three
intervention types (F=2.091 p=0.135) (p>0.05) and also no
statistically significant difference was found between the
intervention types (F . =0.022 p=0.979, F_, . =0.033
p=0.967, F =0.026 p=0.974) (p>0.05) (Table 4).

60th min

Discussion

This research reveals the effect of music therapy and
sound isolation in improving the comfort of mechanically
ventilated patients.

Music therapy has been used as a therapeutic
intervention since the middle of the 20™ century and its
clinical use has gradually increased in recent years. Noises
at different levels arising from the nature of the intensive
care environment reveal the necessity of sound isolation
to improve the comfort area of patients. In this context, in

our study, music therapy and sound isolation were used as
a nursing intervention to ensure relaxation, reduce anxiety,
facilitate relaxion, reduce the need for sedation therapy, and
improve comfort in patients.

In our study, it was seen that music therapy administered
with both Turkish and Western Classical Music reduced the
systolic blood pressure, diastolic blood pressure, pulse rate,
and respiratory rate values of the patients. On the other hand,
the oxygen saturation value increased only with the Turkish
Classical Music intervention and this increase demonstrated
the relaxation of patients and stabilization of respiratory
functions. When the literature was examined, it was seen
that music therapy administered to mechanically ventilated
patients provides a significant decrease in systolic blood
pressure, diastolic blood pressure, pulse rate, and respiratory
rate and increases the oxygen saturation value (29,36-40).

In our study, it was observed that the mean AANCSAS
subdimension scores of patients who received music therapy
and sound isolation tended to decrease with music therapy.
In the evaluations of these subdimensions, the best state
is expressed with 1 point and the worst state is expressed
with 5 points. If the score obtained from each subdimension
is less than 2, the patient’s need for sedation decreases.
Accordingly, in our study, it was seen that music therapy
reduced the need for sedation in patients and positively
affected the sedation levels. Yaman Aktas and Karabulut (41)
determined the effect of music therapy on sedation levels of
mechanically ventilated patients using the Ramsay Sedation
scale and found that music therapy reduced patients’
sedation scores. Again, in a similar study conducted by
Dijkstra et al. (42), it was determined that music therapy
reduced the sedation levels of patients. Mateu-Capell et al.
(2) observed in their study that there was no statistically
significant difference in sedation levels (42).

In our study, it was observed that the mean CPOT
scores of the patients who received music therapy and
sound isolation interventions tended to decrease with
music therapy and sound isolation interventions. In the study
conducted by Aktas and Karabulut (43) using the Behavioral
Pain scale and CPQT, it was found that the pain scores of
the individuals were high before the music application and
that both pain scores in the intervention group decreased
significantly at the end of 20-minute music therapy. Tan et
al. (44) conducted a study to investigate the effectiveness of
music therapy on pain, anxiety, and muscle tension levels of
patients receiving burn treatment during dressing changes.

Turk J Intensive Care 2024;22:83-91
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Patients received music therapy on two successive days
and at the end of the study, it was found that there was
a significant decrease in the pain level experienced during
dressing change in patients who received music therapy
(44). In a randomized controlled study by Gutgsell et al. (45),
the intervention group listened to music for 20 minutes and
the control group received no intervention. It was stated that
there was a decrease in the perceived pain severity in the
intervention group patients after the intervention (45). In a
randomized controlled study conducted by Liu and Petrini
(39), it was found that there was a significant decrease in the
pain level as a result of a 30-minute music therapy applied
to patients.

Implications and Recommendations for Practice

Music therapy and sound isolation methods should be
used for mechanically ventilated patients as part of the
complementary and integrative care applications and be
included in nursing care since these interventions reduce
anxiety, stress, tension, increase relaxation and blood
circulation, provide hemostasis, improve the quality of life,
increase the comfort level, and also have no side effect.
These methods should be included in curricula of nursing
education and in-service training of working nurses.
Further studies should be conducted to demonstrate the
effectiveness of sound isolation in a larger sample group and
contribute to the literature.

Conclusion

In conclusion, music therapy and sound isolation
interventions administered to mechanically ventilated
patients positively affected the hemodynamic parameters
of the patients and reduced the severity of pain perceived
by the patients and the need for sedation. In this context, the
most important finding of the study was that an intervention
that eliminates the noise in the intensive care environment
for mechanically ventilated patients increases the comfort
level of the patients.
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A Life-threatening Adverse Effect of Taurine-
containing Energy Drink: Thrombocytopenia

Taurin Igeren Enerji Igeceginin Hayati Tehdit Eden Yan
Etkisi: Trombositopeni

ABSTRACT Due to the significantly increased consumption of energy drinks worldwide, reports of
toxicity and adverse events related to these beverages are emerging in the literature. We report a
40-year-old male patient who consumed eight to ten cans (2000 to 2500 mL) of taurine-containing
energy drinks per day during the two weeks prior to hospitalization. The patient applied at the
hospital with loss of consciousness and in the physical examination, petechia is detected in whole
body. Laboratory values except platelet count were normal. We applied the plasmapheresis with
a platelet count of 1300 mmée. On the fourth day, we extubated the patient whose clinical findings
improved. On the sixth day, we measured the platelet count was 136,000 mm?, and transferred
the patient to the hematology service. In conclusion, clinicians need to be aware of any potential
side effects from using energy drinks.

Keywords: Thrombocytopenia, taurine, energy drink

0z Diinya capinda eneriji iceceklerinin énemli dlciide artan tiiketimi nedeniyle, literatirde bu
iceceklerle ilgili toksisite ve yan etki raporlari ortaya ¢ikmaktadir. Hastaneye yatmadan énceki iki
hafta boyunca giinde sekiz ile on kutu (2000 ile 2500 mL) taurin iceren enerji icecegi tiketen
40 yasinda bir erkek hastayr sunuyoruz. Hastaneye bilin¢c kaybi ile basvuran hastanin yapilan
fizik muayenesinde tim vlcutta petesi saptandi. Trombosit sayisi disindaki laboratuvar degerleri
normaldi. 1300 mm?® trombosit sayisi ile plazmaferez uyguladik. Dérdincl gin klinik bulgular
duizelen hastayi ekstlbe ettik. Altinct glin trombosit sayimizi 136.000 mm? olarak Olctik ve hastayi
hematoloji servisine sevk ettik. Sonug olarak, klinisyenlerin enerji iceceklerini kullanmanin olasi yan
etkilerinin farkinda olmalari gerekir.

Anahtar Kelimeler: Trombositopeni, taurin, enerji icecegi

Introduction

In recent years, there has been a significant increase in the
consumption of energy drinks that usually contain caffeine,
taurine, vitamins, and sometimes other ingredients such as
guarana, ginseng, etc. (1). As this increase is worldwide,
there have been reports published of adverse events such
as central nervous system (CNS) toxicity, hemodynamic
instability, and acute kidney failure (1,2). However, reports
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of thrombocytopenia induced by taurine-containing energy
drinks are rare (3).

Thrombocytopenia, a pathological state with potentially
fatal results, may be caused by various mechanisms, some
of which are decreased production in the bone marrow,
increased peripheral degradation, and deposition in the
spleen (3). Several medications including non-steroid anti-
inflammatory drugs, and antibiotics such as sulfonamides
can cause thrombocytopenia via these mechanisms.
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Taurine, an antioxidant and energizing substance that is
commonly present in energy drinks, has a chemical structure
similar to that of sulfonamides and has been related to
thrombocytopenia (3). Thus, the case is here reported of a
patient with thrombocytopenia who consumed eight to ten
cans (2000-2500 mL) of energy drinks per day in the two
weeks prior to administration.

Case Report

A 40-year-old male with no underlying diseases was
admitted to the emergency department with a sudden loss
of consciousness. Physical examination showed petechiae
in whole body. On neurological examination, the Glasgow
coma scale score was 10, and the patient was agitated,
uncooperative, and disoriented. Laboratory analyses showed
severe thrombocytopenia with a platelet count of 1300 mm?,
while other values were normal. The cranial computed
tomography scan revealed nothing abnormal. The patient
was admitted to the intensive care unit (ICU).

In ICU, respiratory and hemodynamic parameters were
observed to be stable. The dexmedetomidine infusion was
initiated for sedation. Following a detailed investigation, it
was learned that the patient had consumed eight to ten
cans of energy drinks per day in the two weeks preceding
hospitalization.

On the second day in ICU, electroencephalogram (EEG)
and cranial magnetic resonance imaging (MRI) examinations
were applied. The EEG showed a slightly diffuse cerebral
dysfunction, and the MRI showed hyperintense signal
abnormalities in the putamen, lentiform, and left caudate
nuclei. These findings were thought to be due to toxic
involvement or metabolic disorders. Diffuse schistocytes
were observed in the peripheral blood smear test. Therefore,
plasmapheresis was applied for an initial diagnosis of
thrombotic thrombocytopenic purpura (TTP). The patient was
then endotracheally intubated and mechanically ventilated
due to worsening symptoms and loss of consciousness.
The hemodynamic parameters remained stable following
intubation.

On the third day, plasmapheresis was continued and the
platelet count increased to 49,000 mm?2. No bacteria were
detected in the blood, urine, and tracheal culture tests. The
patient was weaned off mechanical ventilation and was
subsequently extubated as he regained consciousness and
the clinical manifestations regressed on the 4™ day in ICU. On

the sixth day, the patient was transferred to the hematology
ward with a platelet count of 136,000 mm?.

Discussion

Together with the increasing consumption of energy
drinks worldwide, there has been an increase in reports
in the literature of adverse events. These adverse events
associated with energy drink consumption are mostly
related to caffeine content (4). A bottle/can of energy drink
may contain up to 300 mg of caffeine, whereas even 50
mg of caffeine can induce tachycardia and agitation (2).
Furthermore, caffeine overdose can cause palpitations,
hypertension, diarrhea, CNS stimulation, nausea-vomiting,
marked hypocalcemia, metabolic acidosis, convulsion, and
even death (4,5).

Energy drinks also contain several substances including
guarana, taurine, glucuronolactone, and B vitamins other
than caffeine. The acute and long-term effects of these
substances are not well known, and reports regarding
adverse health effects related to these ingredients are few
(3).

Impairment in endothelial function plays an important
role in the pathogenesis of TTR Worthley et al. (6), in their
study on 50 volunteers, detected endothelial dysfunction
and platelet aggregation in subjects after energy drink intake.
In addition, in the study by Khayyat et al. (7), they found
a decrease in thrombocytopenia, platelet aggregation, and
endothelial function in mice given energy drinks for more
than two weeks.

Moreover, sulfonamide-type antibiotics causing
thrombocytopenia and taurine have similar chemical
structures. For this reason, it is claimed that the development
of thrombocytopenia after a high intake of an energy drink is
due to the taurine substance in its content (3). But, studies
investigating taurine on platelets and the plasma coagulation
system, have produced conflicting results. Miglis et al. (8)
showed that high concentrations of taurine prolonged
thrombin time by 9%, and inhibited platelet aggregation by
10%. Santhakumar et al. (9) showed that taurine inhibits
platelet hyperactivity in platelet-rich plasma. In contrast,
Spohr et al. (10) failed to show any effect of taurine on
platelet aggregation in overweight pre-diabetic males.

In the current case, the patient with thrombocytopenia
and CNS toxicity had consumed eight to ten cans (2000-
2500 mL) of energy drinks per day in the two weeks prior to
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hospital admission. The neurological signs of the patient were
thought to be caused by caffeine, whereas thrombocytopenia
was attributed to taurine consumption. Both the absence
of another cause to explain the thrombocytopenia in the
patient and the regression of thrombocytopenia with the
discontinuation of energy drinks containing taurine support
our opinion.

The time to reach peak concentration after oral intake
of taurine is 1.5 hours. The plasma elimination half-life is
one hour. However, as the amount of taurine taken orally
increases, the time to reach maximum concentration
becomes longer (11). Therefore, it would be more appropriate
to monitor patients in the ICU when taking substances
containing high doses of taurine.

In the literature, there is no specific antidote or treatment
for energy drinks, and particularly for the substances they
contain (such as caffeine, taurine, etc.). When confronted
with such intoxications, symptomatic treatment and standard
ICU practices can be effective. Therefore, we administered
symptomatic treatment to our patient and additionally applied
plasmapheresis therapy for TTR With these treatments,
we observed an improvement in the patient’s symptoms
starting from the fourth day. On the sixth day, our patient
was transferred from the ICU to the hematology ward.

As the consumption of energy drinks increases, so
there is a growing number of reports regarding the potential
adverse effects of their ingredients. Clinicians need to be
aware of any potential side effects from using energy drinks.
We reported the case of thrombocytopenia that occurred as
a result of abuse of taurine-containing energy drinks. Studies
on volunteers related to energy drinks may be a guide to
enlighten the side effects.
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