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AMAG VE KAPSAM

Turk Yogun Bakim Dergisi (eski adi Tirk Yogun Bakim Dernegi Dergisi ISSN:
2146-6416), Tiirk Yogun Bakim Dernegi‘nin siireli yayin organi olup yogun bakim
icerikli, yayin dili Tirkce ve ingilizce olan, bagimsiz ve ¢nyargisiz hakemlik
ilkelerine dayanan ulusal, periyodik bir dergidir. Tirk Yogun Bakim Dergisi Mart,
Haziran, Eylil, Aralik aylarinda olmak Uzere yilda dort sayi ¢ikar. Ayrica yilda bir
kez 6zel sayi yayinlanir.

Tirk Yogun Bakim Dergisi'nin hedefi nitelikli, stirekli ve yogun bakim konusunda
0zgiin bir periyodik olarak klinik ve bilimsel agidan en st diizeyde derlemeler,
olgu sunumlari ve aragtirmalar yayinlamaktir. Dergi, yogun bakim alani ile ilgili
olan hekimler, anestezistler, cerrahlar, pediatristler ve bu alanla ilgili diger
uzmanlara yoneliktir.

Tark Yogun Bakim Dergisi, Emerging Sources Citation Index (ESCI),
Directory of Open Access Journals (DOAJ), ProQuest Health & Medical
Complete, EBSCO Database, British Library, Index Copernicus, Tiibitak/
Ulakbim, Tiirk Tip Dizini, Tiirkiye Atf Dizini, Hinari, GOALI, ARDI,
OARE, AGORA, J-Gate, IdealOnline, ROOT INDEXING, EuroPub ve Tiirk
Medline’da indekslenmektedir.

Acik Erisim Politikasi

Dergide aglk erigim politikasi uygulanmaktadir. Agik erisim politikasi Budapest
Open Access Initiative (BOAI) http://www.budapestopenaccessinitiative.org/
kurallari esas alinarak uygulanmaktadir.

Agik Erigim, “[hakem degerlendirmesinden gegmis bilimsel literatiiriin], internet
aracihgiyla; finansal, yasal ve teknik engeller olmaksizin, serbestge erisilebilir,
okunabilir, indirilebilir, kopyalanabilir, dagitilabilir, basilabilir, taranabilir, tam
metinlere baglanti verilebilir, dizinlenebilir, yazilima veri olarak aktarilabilir ve
her tiirlii yasal amag icin kullanilabilir olmasi”dir. Cogaltma ve dagitim tizerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki rolii; kendi calismalarinin
biitiinlugu tzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi igin, yazarlara verilmelidir.

Abone islemleri

Tirk Yogun Bakim Dergisi, Tiirk Yogun Bakim Dernegi'ne tiye olan ve tiim ilgili
ogretim elemanlarina (cretsiz olarak dagitiimaktadir. Derginin tim sayilarina
licretsiz olarak www.yogunbakim.org.tr adresinden tam metin ulagilabilir.
Dergiye abone olmak isteyen kisiler Tiirk Yogun Bakim Dernegi'ne bagvurmalidir.

Adres: indnii Cad. Isik Apt. No: 53 Kat: 4, 34437 istanbul, Tiirkiye
Tel. :4902122929270

Faks : +90 212 292 92 71

Web sayfasi: www.yogunbakim.org.tr

E-posta: dergi@yogunbakim.org.tr - info@yogunbakim.org.tr
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Adres: indnii Cad. Isik Apt. No: 53 Kat: 4, 34437 istanbul, Tiirkiye
Tel.:+90 21229292 70

Faks: +90 212 292 92 71

Web sayfasi: www.yogunbakimderg.com
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Faks: +90 212 621 99 27

E-posta: info@galenos.com.tr

Web sayfasi: www.galenos.com.tr

Yazarlara Bilgi

Yazarlara Bilgi dergi sayfalarinda ve www.yogunbakimderg.com web sayfasinda
yayinlanmaktadir.

Materyal Sorumluluk Reddi

Tirk Yogun Bakim Dergisi'nde yayinlanan tiim yazilarda goriis ve raporlar
yazar(lar)in gortistidir ve Editor, Editorler Kurulu ya da yayincinin gortisii degildir;
Editor, Editorler Kurulu ve yayinci bu yazilar igin herhangi bir sorumluluk kabul
etmemektedir.



TURKISH JOURNAL
OF INTENSIVE CARE

CiLT / VOLUME 19
SAYI/ISSUE 2
HAZIRAN / JUNE 2021

TYBD

Tirk Yogun Bakim Dernegi

Turkish Society of Intensive Care

TURK
YOGUN
BAKIM

DERGISI

AIMS AND SCOPE

Turkish Journal of Intensive Care (formerly called Journal of the Turkish Society
of Intensive Care ISSN: 2146-6416) is the periodical of the “Turkish Society of
Intensive Care” and it covers subjects on intensive care, being published in
Turkish and English languages, and is an independent national periodical based
on unprejudiced peer-review principles. Turkish Journal of Intensive Care is
regularly published four times a year; in March, June, September and December
In addition, an annual special issue is published.

The aim of the Turkish Journal of Intensive Care is to publish original periodic
research papers of highest scientific and clinical value on intensive care,
reviews, case reports. It is directed towards for interested in intensive care,
physicians, anesthesists, surgeons, pediatricians, and any other specialists
concerned with these fields.

Turkish Journal of Intensive Care is indexed in Emerging Sources Citation
Index (ESCI), Directory of Open Access Journals (DOAJ), ProQuest
Health & Medical Complete, EBSCO Database, British Library, Index
Copernicus, Tiibitak/Ulakbim Turkish Medical Database, Turkiye
Citation Index, Hinari, GOALI, ARDI, OARE, AGORA, J-Gate, IdealOnline,
ROOT INDEXING, EuroPub and Turk Medline.

Open Access Policy

This journal provides immediate open access to its content on the principle
that making research freely available to the public supports a greater global
exchange of knowledge.

Open Access Policy is based on rules of Budapest Open Access Initiative
(BOAI) http://www.budapestopenaccessinitiative.org/. By “open access” to
[peer-reviewed research literature], we mean its free availability on the public
internet, permitting any users to read, download, copy, distribute, print, search,
or link to the full texts of these articles, crawl them for indexing, pass them as
data to software, or use them for any other lawful purpose, without financial,
legal, or technical barriers other than those inseparable from gaining access
to the internet itself. The only constraint on reproduction and distribution, and
the only role for copyright in this domain, should be to give authors control over
the integrity of their work and the right to be properly acknowledged and cited.

Subscription

The Turkish Journal of Intensive Care is sent free of charge to the subscribers
and to relevant academic members. All published volumes in full text can be
reached free of charge through the web site www.yogunbakim.org.tr. Requests for
subscription should be addressed to Turkish Society of Intensive Care.

Address: Inonti Cad. Isik Apt. No: 53 Kat: 4, 34437 istanbul, Turkey
Phone : +90 212292 92 70

Fax 4902122929271

Web page: www.yogunbakim.org.tr

E-mail: dergi@yogunbakim.org.tr - info@yogunbakim.org.tr

Print Permissions

Permission, required for use any published under CC BY-NC-ND license with
commercial purposes (selling, etc.) to protect copyright owner and author rights,
may be obtained from the Editorial Office.
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Tiirk Yogun Bakim Dergisi, Tirk Yogun Bakim Dernegi‘nin
yayin organidir. Dergi dort ayda bir (Nisan, Agustos,
Aralik) yayinlanan bagimsiz, uluslararasi hakemli bir
dergidir.

Tark Yogun Bakim Dergisi'ne gdnderilen yazilar gift-kor
hakemlige tabi tutulur. Dergi Tirkce ve Ingilizce dillerinde
makaleler yayinlar.

Tark Yogun Bakim Dergisi‘nin kisa adi “Turk J Intensive
Care"dir.  Kaynaklarda  kullanilirken  bu  sekilde
belirtilmelidir.

Yogun bakim alanina iliskin 6zgiin deneysel ve Kklinik
arastirmalari, olgu sunumlarini, yayin kurulu karari
ile istenmis derlemeleri, edit6ryal yorumlar, editére
mektuplari ve ulusal yogun bakim kongrelerinde sunulan
bildiri dzetlerini yayimlar. Dergide yayinlanacak yazilarin
segimine temel teskil eden hakem heyeti, dergide belirtilen
danismanlar ve gerekirse yurt igi/disi otorler arasindan
segilir.

Tirkce yazilarda Ttrk Dil Kurumu'nun Tiirkge S6zlugi ve
Yazim Kilavuzu temel alinmalidir.

Yazilarin Gonderilmesi

Turk Yogun Bakim Dergisi makale bagvuru tcreti ve ya
makale islem icreti uygulamamaktadir.

Yazilar sadece online olarak kabul edilmektedir. Yazarlarin
makale gonderebilmesi igin web sayfasina (http://www.
journalagent.com/tybdd/) kayit olup sifre almalar gereklidir.
Bu sistem online yazi gdnderilmesine ve degerlendirilmesine
olanak tanimaktadir.

Makale génderimi yapilirken sorumlu yazarin ORCID (Open
Researcher and Contributor ID) numarasi belirtilmelidir.
http://orcid.org adresinden icretsiz olarak kayit olusturabilir.

Bu sistem ile toplanan makaleler International Committee
of Medical Journal Editors (ICMJE), Index Medicus
(Medline/PubMed) ve Ulakbim-Ttirk Tip Dizini kurallarina
uygun olarak sisteme alinmakta ve arsivienmektedir.

Yayina kabul edilmeyen yazilar, sanatsal resimler harig
geriye yollanmaz.

Editor veya yardimcilari tarafindan, etik kurul onayi alinmasi
zorunlulugu olan klinik arastirmalarda onay belgesi (etik
onay numarasl ile birlikte), talep edilmektedir. Yazilarin
iceriginden ve kaynaklarin  dogrulugundan  yazarlar
sorumludur.

Yazarlar, gonderdikleri calismanin baska bir dergide
yayinlanmadigi ve/veya yayinlanmak (izere incelemede
olmadigi konusunda garanti vermelidir. Daha dnceki bilimsel
toplantilarda 200 kelimeyi gecmeyen 6zet sunumlarinin
yayinlari, durumu belirtilmek kosulu ile kabul edilebilir. Tim
otdrler bilimsel katki ve sorumluluklarini bildiren toplu imza
ile yayina katilmalidirlar.

YAZARLARA BILGI

Hastalar mahremiyet hakkina sahiptirler. Belirleyici bilgiler,
hasta isimleri ve fotograflar, bilimsel olarak gerekli olmayan
durumlarda ve hasta (ebeveyn veya koruyucu) tarafindan
yayinlanmasina yazili olarak bilgilendirilmis bir onay
verilmedigi stirece yayinlanmamalidir.

Bu amacla, bilgilendirilmis onay, hastanin yayinlanacak
belirli bir taslagl gérmesini gerektirir. Eger gerekli degilse
hastanin belirleyici detaylar yayinlanmayabilir. Tam bir
gizliligi yakalamak oldukca zordur ancak eger bir stiphe
varsa, bilgilendirilmis onay alinmalidir. Ornegin, hasta
fotograflarinda g6z bélgesini maskelemek, yetersiz bir
gizlilik saglanmasidir.

Yazarlar, takip edilen standartlarin, insan deneylerinden
sorumlu komitenin (kurumsal ve ulusal) etik standartlarina
ve 2013'de gozden gegirilmis 1964 Helsinki Beyannamesine
uygun oldugunu belirtmelidirler. Deney hayvani ile olan
calismalarda, yazarlar takip edilen standartlarin hayvan
haklarina (laboratuvar hayvanlarinin bakim ve kullanimi igin
rehber www.nap.edu/catalog/5140.html) uygun oldugunu ve
hayvan etik komitesinin onayini aldiklarini belirtmelidirler.
Etik kurul onayr ve bilgilendirilmig onam formu alindigi
arastirmanin “Gereg ve Yontem” boliimiinde belirtiimelidir.

Yazilarin bilimsel ve etik sorumluluklar yazarlara, telif hakki
ise Tirk Yogun Bakim Dergisi‘ne aittir. Yazilarin iceriginden
ve kaynaklarin dogrulugundan yazarlar sorumludur. Yazarlar,
yayin haklarinin devredildigini belirten onay belgesini (Yayin
Haklari Devir Formu) yazilari ile birlikte gtndermelidirler.
Bu belgenin tiim yazarlar tarafindan imzalanarak dergiye
gbnderilmesi ile birlikte yazarlar, génderdikleri calismanin
baska bir dergide yayinlanmadigi ve/veya yayinlanmak (izere
incelemede olmadigi konusunda garanti vermis, bilimsel katki
ve sorumluluklarini beyan etmis sayilirlar.

Makale Degerlendirmesi

Dergiye vyayimlanmak {izere gonderilen tiim yazlar
‘iThenticate’ programi ile taranarak intihal kontroliinden
gecmektedir. Intihal taramasi sonucuna gére yazilar red ya
da iade edilebilir.

Tim yazilar, editor ve ilgili editor yardimeilari ile en az iki
danisman hakem tarafindan incelenir. Yazarlar, yayina kabul
edilen yazilarda, metinde temel degisiklik yapmamak kaydi
ile editdr ve yardimcilarinin diizeltme yapmalarini kabul
etmis olmalidirlar.

Makalelerin formati Uniform Requirements for Manuscripts
Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication (http://www.icmje.org/) kurallarina
gore diizenlenmelidir.

incelemeye sunulan arastirmada olasi bir bilimsel hata,
etik ihlal stiphesi veya iddiasiyla karsilasilirsa, bu dergi
verilen yaziyr destek kuruluglarin veya diger yetkililerin
sorusturmasina sunma hakkini sakli tutar. Bu dergi sorunun
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diizglin bigimde takip edilmesi sorumlulugunu kabul eder
ancak gercek sorusturmayi veya hatalar hakkinda karar
verme yetkisini Uistlenmez.

Yayin Politikasi ve Makale Yazim Kurallari asagida belirtilen
maddeler “Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical
Journals (ICMJE Recommendations)” (2016, http://www.
icmje.org/) temel alinarak hazirlanmistir.

Arastirma makalelerinin hazirligi, sistematik derleme, meta-
analizleri ve sunumu ise uluslararasi kilavuzlara uygun
olmalidir.

Randomize calismalar igin; CONSORT (Moher D, Schultz
KF, Altman D, for the CONSORT Group. The CONSORT
statement revised recommendations for improving
the quality of reports of parallel group randomized
trials. JAMA 2001; 285:1987-91) (http://www.consort-
statement.org/).

Sistematik derleme ve meta-analizlerin raporlamalari igin;
PRISMA [Moher D, Liberati A, Tetzlaff J, Altman DG, The
PRISMA Group. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS
Med 2009; 6(7): e1000097] (http://www.prisma-statement.
org/).

Tanisal degerli calismalar icin; STARD (Bossuyt PM, Reitsma
JB, Bruns DE, Gatsonis CA, Glasziou PP, Irwig LM, et al, for
the STARD Group. Towards complete and accurate reporting
of studies of diagnostic accuracy: the STARD initiative. Ann
Intern Med 2003;138:40-4) (http://www.stard-statement.
org/).

Gozlemsel calismalar igin; STROBE (http://www.strobe-
statement.org/).

Meta-analizleri ve gdzlemsel calismalarin sistematik
derlemeleri igin; MOOSE [Stroup DF, Berlin JA, Morton
SC, et al. Meta-analysis of observational studies in
epidemiology: a proposal for reporting “Meta-analysis of
observational Studies in Epidemiology” (MOOSE) group.
JAMA 2000; 283: 2008-12].

YAZI GESITLERI

Ozgiin Arastirmalar

Yazinin timiinin 5000 kelimeden az olmasi gerekmektedir.
llk sayfa harig tiim yazilarin sag Ust koselerinde sayfa

numaralari bulunmalidir. Yazida, konunun anlasiimasinda
gerekli olan sayida ve icerikte tablo ve sekil bulunmalidir.

Baslik sayfasi, kaynaklar, sekiller ve tablolar ile ilgili kurallar
bu dergide basilan tiim yayin tiirleri igin gegerlidir.

1) Bashk Sayfasi (Sayfa 1)

Yazi basghginin, yazar(lar)in bilgilerinin, anahtar kelimelerin
ve kisa basliklarin yer aldigi ilk sayfadir.
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Tiirke yazilarda, yazinin Ingilizce baghgi da mutlaka yer
almalidir; yabanci dildeki yayinlarda ise yazinin Tiirkce
bagligi da bulunmalidir.

Tiirkge ve Ingilizce anahtar sozciikler ve kisa baslik da baslik
sayfasinda yer almalidir.

Yazarlarinisimleri, hangi kurumda galistiklari ve acik adresleri
belirtilmelidir. Yazismalarin yapilacagl yazarin adresi de
ayrica aclk olarak belirtilmelidir. Yazarlarla iletigimde
dncelikle e-posta adresi kullanilacagindan, yazismalarin
yapilacagi yazara ait e-posta adresi belirtilmelidir. Buna ek
olarak telefon ve faks numaralari da bildirilmelidir.

Calisma herhangi bir bilimsel toplantida dnceden bildirilen
kosullarda teblig edilmis ya da ozeti yayinlanmig ise bu
sayfada konu ile ilgili agiklama yapilmalidir.

Yine bu sayfada, dergiye génderilen yaz ile ilgili herhangi
bir kurulusun destegi saglanmigsa belirtilmelidir.

2) Ozet (Sayfa 2)

ikinci sayfada yazinin Tiirkge ve Ingilizce dzetleri (her biri
icin en fazla 200 sdzctik) ile anahtar s6zcikler belirtiimelidir.

Ozet bolimi; Amac, Gereg ve Yontem, Bulgular, Sonug
seklinde alt basliklarla diizenlenir. Derleme, olgu sunumu
ve egitim yazilarinda 6zet bélimd alt basliklara ayrilimaz.
Bunlarda @zet bélimi, 200 kelimeyi gegmeyecek sekilde
amaglar, bulgular ve sonug ctimlelerini icermelidir.

Ozet boluminde kaynaklar gosterilmemelidir.  Ozet
boliminde  kisaltmalardan ~ mimkiin oldugunca
kaciniimalidir.  Yapilacak  kisaltmalar  metindekilerden

bagimsiz olarak ele alinmalidir.

3) Metin (Ozetin uzunluguna gore Sayfa 3 veya 4'den
baslayarak)

Metinde ana basliklar sunlardir: Giris, Gereg ve Yontem,
Bulgular, Tartisma.

Girig bdlimd, calismanin mantigi ve konunun gegmisi
ile ilgili bilgiler icermelidir. Calismanin sonuglar giris
béltiminde tartigiimamalidir.

Gereg ve Yontem bolimi, calismanin tekrar edilebilmesi
icin yeterli ayrintilar icermelidir. Kullanilan istatistik
yontemler acik olarak belirtilmelidir.

Bulgular bélimii de calismanin tekrar edilebilmesine
yetecek ayrintilarr icermelidir.

Tartisma béliminde, elde edilen bulgularin dogru ve
ayrintili bir yorumu verilmelidir. Bu béltimde kullanilacak
literatiirtin, yazarlarin bulgular ile direkt iliskili olmasina
dikkat edilmelidir.

YAZARLARA BILGI

Tesekkir miimkiin oldugunca kisa tutulmalidir. Her tiirld
cikar catismasi, finansal destek, bagis ve diger editoryal
(istatistik analiz, ingilizce/T[]rkge degerlendirme) ve/veya
teknik yardim var ise metnin sonunda sunulmalidir.

Metinde fazla kisaltma kullanmaktan kaginilmalidir. Tim
kisaltilacak terimler metinde ilk gectigi yerde parantez
icinde belirtiimelidir. Ozette ve metinde yapilan kisaltmalar
birbirinden bagimsiz olarak ele alinmalidir. Ozet bélimiinde
kisaltmasi yapilan kelimeler, metinde ilk gectigi yerde tekrar
uzun sekilleri ile yazilip kisaltiimalidirlar.

4) Kaynaklar
Kaynaklarin gercekliginden yazarlar sorumludur.

Kaynaklar metinde gegis sirasina gére numaralandiriimalidir.
Kullanilan kaynaklar metinde parantez iginde belirtilmelidir.

Kisisel goriismeler, yayinlanmamis veriler ve heniiz
yayinlanmamis calismalar bu bdlimde degil, metin iginde
su sekilde verilmelidir: [isim(ler), yayinlanmamis veri, 19...].

Kaynaklar listesi makale metninin sonunda ayri bir sayfaya
yazilmalidir. Altidan fazla yazarin yer aldi§i kaynaklarda 6.
isimden sonraki yazarlar icin “et al” (“ve ark”) kisaltmasi
kullaniimalidir. - Dergi isimlerinin  kisaltmalari  Index
Medicus'taki stile uygun olarak yapilir. Tim referanslar
Vancouver sistemine gore asagidaki sekilde yazilmalidir.

a) Standart Makale: Intiso D, Santilli V, Grasso MG, Rossi R,
Caruso |. Rehabilitation of walking with electromyographic
biofeedback in foot-drop after stroke. Stroke 1994;25:1189-92.

b) Kitap: Getzen TE. Health economics: fundamentals of
funds. New York: John Wiley & Sons; 1997.

¢) Kitap Béltim: Porter RJ, Meldrum BS. Antiepileptic drugs.
In: Katzung BG, editor. Basic and clinical pharmacology. 6th
ed. Norwalk, CN: Appleton and Lange; 1995. p. 361-80.

Birden fazla editor varsa: editors.

d) Toplantida Sunulan Makale: Bengtsson S, Solheim BG.
Enforcement of data protection, privacy and security in
medical informatics. In: Lun KC, Degoulet P, Piemme TE,
Reinhoff 0, editors. MEDINFO 92. Proceedings of the 7th
World Congress on Medical Informatics; 1992 Sep 6-10;
Geneva, Switzerland. Amsterdam: North-Holland; 1992. p.
1561-5.

e) Elektronik Formatta Makale: Morse SS. Factors in the
emergence of infectious disease. Emerg Infect Dis [serial
online] 1995 1(1):[24 screens]. Available from:s URL:http://
www/cdc/gov/ncidoc/EID/eid.htm. Accessed December
25, 1999.
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f) Tez: Kaplan S. Post-hospital home health care: the elderly
access and utilization (thesis). St. Louis (MQ): Washington
Univ; 1995.

5) Tablolar, Grafikler, Sekiller, Resimler

Tum tablolar, grafikler veya sekiller ayri bir kagida
basilmalidir. Her birine metinde gecis sirasina gore
numara verilmeli ve kisa birer baglik yazilmalidir. Kullanilan
kisaltmalar alt kisimda mutlaka aciklanmalidir. Ozellikle
tablolar metni aciklayici ve kolay anlagilir hale getirme
amaci ile hazirlanmali ve metnin tekrari olmamalidir.
Baska bir yayindan alinti yapiliyorsa yazili baski izni birlikte
yollanmalidir. Fotograflar parlak kagida basiimalidir. Cizimler
profesyonellerce yapilmali ve gri renkler kullaniimamalidir.

0Ozel Boliimler

1) Derlemeler: Dergiye derlemeler editdrler kurulu daveti
ile kabul edilmektedir. Derginin ilgi alanina giren derlemeler
editérlerce degerlendirilir.

2) Olgu Sunumlarn: Nadir gérilen ve onemli klinik
deneyimler sunulmalidir. Giris, olgu ve tartisma boltimlerini
icerir.

3) Editore Mektuplar: Bu dergide yayinlanmis makaleler
hakkinda  yapilan  degerlendirme  yazilandir.  Editor
gbnderilmis mektuplara yanit isteyebilir. Metnin bélimleri
yoktur.

Yazisma Adresi

Tum yazismalar dergi editérliguntn asagida bulunan posta
veya e-posta adresine yapilabilir.

Tirk Yogun Bakim Dernegi

Adres: indnii Cad. Isik Apt. No: 53 Kat: 4, 34437 Istanbul, Tiirkiye

Tel.: 490212292 92 70

Faks: +90 212 292 92 71

Web sayfasi: www.yogunbakimderg.com

E-posta: dergi@yogunbakim.org.tr
info@yogunbakim.org.tr
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INSTRUCTIONS TO AUTHORS

Turkish Journal of Intensive Care is the periodical of
the Turkish Society of Intensive Care. The journal is an
independent, peer-reviewed international, published
quarterly in April, August, December.

Submitted manuscripts to Turkish Journal of Intensive
Care are subjected for double-blind peer-review.
The journal publishes articles in Turkish and English
languages.

The abbreviation of the Turkish Journal of Intensive Care
is “Turk J Intensive Care”. It should be denoted as it when
referenced.

It publishes original experimental and clinical researches,
case reports, invited reviews, editorial comments, letters
to editor on topics related to intensive care, and poster
abstracts presented in national intensive care congresses/
meetings. The scientific board guiding the selection of the
papers to be published in the journal consists of elected
experts of the journal and if necessary, selected from
national and international authorities.

Turkish Language Institution dictionary and orthography
guide should be taken as basic for literary language for
Turkish manuscripts.

Submission of Manuscripts

Turkish Journal of Intensive Care does not charge any
article submission or processing charges.

Manuscripts can only be submitted electronically through
the web site http://www.journalagent.com/tybdd/ after
creating an account. This system allows online submission
and review.

The ORCID (Open Researcher and Contributor ID) number
of the correspondence author should be provided while
sending the manuscript. A free registration can be done at
http://orcid.org

The manuscripts are archived according to International
Committee of Medical Journal Editors (ICMJE), Index
Medicus (Medline/PubMed) and Ulakbim-Turkish Medicine
Index rules. Rejected manuscripts, except artwork are not
returned.

In clinical trials in which the approval ethics committee is
prerequisite, the certificate of approval (including approval
number) will be requested by the editor/assistant editors.

The authors should guarantee that their manuscript has not
been published and/or is under consideration for publication
in any other periodical. Only those data presented at scientific
meetings in form of abstracts that does not exceed 200
words could be accepted for consideration if notification of
the scientific conference is made. The signed statement of
scientific contributions and responsibilities of all authors, and
statement on the absence of conflict of interests are required.

Patients have a right to privacy. Identifying information,
including the patients’ names should not be published
in written descriptions, and photographs, unless the
information is scientifically essential and the patient (or
parent or guardian) gives written informed consent for
publication.

|dentifying the patient details should be omitted if they
are not essential. Complete anonymity is difficult to
achieve, however, informed consent should be obtained
if there is any doubt. For example, covering eyes with
a band in the photographs is not sufficient to ensure
confidentiality.

Authors should indicate in manuscript that the procedures
followed were in accordance with the ethical standards
of the responsible committee on human experimentation
(institutional and national) and with the Helsinki Declaration
of 1964, revised 2013. In experimental animal studies the
authors should indicate that the procedures followed were
in accordance with animal rights (Guide for the care and
use of laboratory animals. www.nap.edu/catalog/5140.
html) and obtain animal ethics committee approval. The
approval of the ethics committee and the fact that informed
consent was given by the patients should be indicated in
the Materials and Methads section.

The scientific and ethical liability of the manuscripts
belongs to the authors and the copyright of the manuscripts
belongs to the Turkish Journal of Intensive Care. Authors
are responsible for the contents of the manuscript and
accuracy of the references. All manuscripts submitted for
publication must be accompanied by the Copyright Transfer
Form [copyright transfer]. Once this form, signed by all the
authors, has been submitted, it is understood that neither
the manuscript nor the data it contains have been submitted
elsewhere or previously published and authors declare the
statement of scientific contributions and responsibilities of
all authors.

The Review Process

All manuscripts submitted to the Turkish Journal of
Intensive Care are screened for plagiarism using the
‘iThenticate” software. Results indicating plagiarism may
result in manuscripts being returned or rejected.

All manuscripts are reviewed by editor, related associate
editor and at least two experts/referees. The authors of the
accepted manuscript for publication should be in consent
of that the editor and the associate editors can make
corrections without changing the main text of the paper.
Manuscripts format should be in accordance with Uniform
Requirements for Manuscripts Submitted to Biomedical
Journals: Writing and Editing for Biomedical Publication
(available at http://www.icmje.org/)

A-VI

In case of any suspicion or claim regarding scientific
shortcomings or ethical infringement, the Journal reserves
the right to submit the manuscript to the supporting
institutions or other authorities for investigation. The
Journal accepts the responsibility of initiating action
but does not undertake any responsibility for an actual
investigation or any power of decision.

The Editorial Policies and General Guidelines for
manuscript preparation specified below are based on
“Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals (ICMJE
Recommendations)” by the International Committee of
Medical Journal Editors (2016, archived at http://www.
icmje.org/).

Preparation of research articles, systematic reviews
and meta-analyses must comply with study design
guidelines:

CONSORT statement for randomized controlled trials
(Moher D, Schultz KF, Altman D, for the CONSORT Group.
The CONSORT statement revised recommendations
for improving the quality of reports of parallel group
randomized trials. JAMA 2001; 285: 1987-91) (http://www.
consort-statement.org/);

PRISMA statement of preferred reporting items for
systematic reviews and meta-analyses (Moher D, Liberati
A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 2009; 6(7):
21000097.) (http://www.prisma-statement.org/);

STARD checklist for the reporting of studies of diagnostic
accuracy (Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis
CA, Glasziou PP, Irwig LM, et al., for the STARD Group.
Towards complete and accurate reporting of studies of
diagnostic accuracy: the STARD initiative. Ann Intern
Med 2003;138:40-4.) (http://www.stard-statement.
org/);

STROBE statement, a checklist of items that should be
included in reports of observational studies (http://www.
strobe-statement.org/);

MOOSE guidelines for meta-analysis and systemic reviews
of observational studies (Stroup DF, Berlin JA, Morton SC, et
al. Meta-analysis of observational studies in epidemiology:
a proposal for reporting Meta-analysis of observational
Studies in Epidemiology (MOOSE) group. JAMA 2000; 283:
2008-12).

MANUSCRIPT TYPES
Original Researches

Manuscript should not exceed 5000 words. All pages of
manuscript should be numbered at right top corner except
the title page. In order to be comprehensible, papers should
include sufficient number of tables and figures.
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INSTRUCTIONS TO AUTHORS

The style for title page, references, figures and tables
should be unique for all kind of articles published in this
journal.

1) Title Page (Page 1)

This page should include the titles of the manuscript,
knowledge about author(s), key words and running titles.

English title should take place for every article in the title
page. Likely, Turkish title should be mentioned for articles
in foreign language.

Turkish and English key words and running titles should also
be included in the title page.

The names and full postal addresses (including
institutions addresses) of authors and the author to whom
correspondence is to be addressed should be indicated
separately. Especially as e-mail addresses will be used for
communication, e-mail address of the corresponding author
should be stated. In addition, telephone and fax numbers
must be natified.

If the content of the paper has been presented before, the
time and place of the conference should be denoted.

If there are any grants and other financial supports by any
institutions or firms for the study, information must be
provided by the authors.

2) Summary (Page 2)

In the second page, Turkish and English summaries of the
manuscript (maximum 200 words for each), and the key
waords should take place.

The summary consists of the following sections separately:
Objective, Materials and Methods, Results, Conclusion.
Separate sections are not used in the summaries for the
review articles, case reports and educational articles.
For these articles, the summaries should not exceed 200
words and briefly present the scope and aims of the study,
describe the salient findings and give the conclusions.

The references should not be cited in the summary section. As
far as possible, use of abbreviations are to be avoided. If any
abbreviations are used, they must be taken into consideration
independently of the abbreviations used in the text.

3) Text (According to the length of the summaries
Page 3 or 4 and etc.)

The typical main headings of the text are as follows:
Introduction, Materials and Methods, Results, Discussion.

The introduction, part should include the rationale for
investigation and the background of the present study.
Results of the present study should not be discussed in
introduction part. Materials and methods section should be
presented in sufficient detail to permit the repetition of the
waork. The statistical tests used should be stated.

Results should also be given in detail to allow the
reproduction of the study.

Discussion section should provide a thorough interpretation
of the results. It is recommended that citations should
be restricted to those which relate to the findings of the
authors.

Acknowledgements should be as brief as possible. Any
technical or financial support or editorial contributions
(statistical analysis, English/Turkish evaluation) towards
the study should appear at the end of the article.

The excessive use of abbreviations is to be avoided.
All abbreviations should be defined when first used by
placing them in brackets after the full term. Abbreviations
made in the abstract and text are separately taken into
consideration. Abbreviations of the full terms that are made
in the abstract must be re-abbreviated after the same full
term in the text.

4) References

Accuracy of reference data is the author's responsibility.
References should be numbered according to the
consecutive citation in the text. References should be
indicated by parenthesis in the text.

Personal  communications, unpublished observations,
and submitted manuscripts must be cited in the text as
“(name(s), unpublished data, 19...)".

The reference list should be typed on a separate page at the
end of the manuscript and if there are more than 6 authors,
the rest should be written as ‘et al" or ‘ve ark.” Journal
titles should be abbreviated according to the style used
in the Index Medicus. All the references should be written
according to the Vancouver system as follows:

a) Standard Journal Article: Intiso D, Santilli V, Grasso
MG, Rossi R, Caruso |. Rehabilitation of walking with
electromyographic biofeedback in foot-drop after stroke.
Stroke 1994;25:1189-92.

b) Book: Getzen TE. Health economics: fundamentals of
funds. New York: John Wiley & Sons; 1997.

¢) Chapter of a Book: Porter RJ, Meldrum BS. Antiepileptic
drugs. In: Katzung BG, editor. Basic and clinical
pharmacology, 6th ed. Norwalk, CN: Appleton and Lange;
1995. p. 361-80.

If more than one editor: editors.

d) Conference Papers: Bengtsson S, Solheim BG.
Enforcement of data protection, privacy and security in
medical informatics. In: Lun KC, Degoulet P, Piemme TE,
Reinhoff 0, editors. MEDINFO 92. Proceedings of the 7th
World Congress on Medical Informatics; 1992 Sep 6-10;
Geneva, Switzerland. Amsterdam: North-Holland; 1992. p.
1561-5.
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e) Journal on the Internet (e-Publishing): Morse SS. Factors
in the emergence of infectious disease. Emerg Infect Dis
[serial online] 1995 1(1):[24 screens]. Available from:s
URL: http://www/cdc/gov/ncidoc/EID/eid.htm. Accessed
December 25, 1999.

f) Thesis: Kaplan SI. Post-hospital home health care: the
elderly access and utilization (thesis). St. Louis (MO):
Washington Univ; 1995.

5) Tables, Graphics, Figures, and Pictures

All tables, graphics or figures should be presented on a
separate sheet. All should be numbered consecutively
and a brief descriptive caption should be given. Used
abbreviations should be explained further in the figure's
legend. Especially, the text of tables should be easily
understandable and should not repeat the data of the main
text. lllustrations that already published are acceptable
if supplied by permission of authors for publication.
Photographs should be printed on glossy paper. Figures
should be done professionally and no gray colors be used.

Special Parts

1) Reviews: The reviews within the scope of the journal
will be taken into consideration by the editors; also the
editors may solicit a review related with the scope of the
journal from any authorized person in the field.

2) Case Reports: Case reports should present important
and unique clinical experience. It consists of the following
parts: Introduction, case, discussion.

3) Letters to the Editor: Views about articles published
in this journal. The editor invites respanses to letters as
appropriate. Letters may be shortened or edited. There are
no separate sections in the text.

Address for Correspondence

All correspondences can be done to the following postal
address or to the following e-mail address, where the
journal editorial resides:

Tirk Yogun Bakim Dernegi

Address: inénii Cad. Isik Apt. No: 53 Kat: 4, 34437 lstanbul,
Turkey

Phone: +90 212 292 92 70

Fax: +90 212292 92 71

Web page: www.yogunbakimderg.com

E-mail: dergi@yogunbakim.org.tr
info@yogunbakim.org.tr
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©® Yasin Levent Ugur, Tele-Yogun Bakim ve Tiirkiye’deki Mevcut Durum,
@ Necati Gokmen
Firsatlar, Kisitlamalar

Tele-Intensive Care and the Current Situation in Turkey,
Opportunities, Restrictions

0z Ulkemizde ve dlnyada yaslanan nifus ile birlikte yogun bakim tedavi gereksinimlerinin
ve yogun bakim maliyetlerinin artmasi beklenmektedir. Tele-yogun bakim dnitesi (Tele-YBU)
O Telif Hakka 2021 Tiirk Yogun Bakim Dernesi uygulgmalan kritik hastalarm takip ve te(?la\./iler.ilni"n uzaktan du'z.enlenmes.i_ne, mevcut kaynakllarln
Tiirk Yogun Bakim Dergisi,gGalenos Yaymev% verimli kullanimina imkan saglayarak yeni bir cdziim araci O|6.1‘bl|lr. Tel.e—-YBU programlari sayesinde
tarafindan yaynlanmustir. yogun bakim uzmanlarinin yer ve zaman sinirlamasi olmadan Ulkedeki tim yogun bakim yataklarina
ulasabilecegi, hastalardan gelen tim verileri elektronik kayit sistemleri ile degerlendirebilecegi ve bu
veriler 1siginda hastalara kanita dayali en iyi tedavi dnerilerini sunabilecekleri dngérilmektedir. Ancak
Tele-YBU'niin kullaniimasi sirasinda karsilasabilecek altyapi yetersizlikleri, hasta-hekim, hekim-hasta
yakini iliskisinin bozulmasinin yaratabilecegi problemler, hasta verilerinin korunmasi, depolanmasi
Yasin Levent Ugur, Necati Gokmen ile iIgi.Ili gggIUklen Yasal mevzuatﬂ v? gorev ta‘nA|m|ar|n|n eksikligi gibi problemler bu ygni g('?z[]m
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Giris yatak sayisini, yogun bakimlarda istihdam edilen personeli ve
mali kaynaklari maliyet etkin sekilde kullanarak en iyi saglk
hizmetini sunmayl amaclamaktadir. Bu hedef dogrultusunda
Tele-yogun bakim iinitesi (Tele-YBU) uygulamasinin kritik
hastalarin takip ve tedavilerinin dizenlenmesinde, mevcut
bakim tedavi gereksinimlerinin artacagi ongértimektedir (1).  avnaklarin verimli kullaniminda ve konusunda uzman kisilerin
Yogun bakimlarda kritik _hastanin bakimindan sorumlu ve bilgilerine ulasiimasini kolaylastirmasi sayesinde potansiyel
alaninda uzman olan kisi sayisi artiyor olsa da; gelecekte bir ¢cdziim araci olabilecegi diisiinilmektedir (3-7).

yogun bakimlarin daha verimli calistirilabilmesi ve daha kalitel Tele-YBU uygulamasi kritik hasta bakimina odaklanan,
bakimin saglandigi yerler olmasi igin birtakim ¢dzimlere kritik hastanin degerlendirilmesi, tani konmasi, standart
ihtiyag vardir (2). Saglik sistemleri mevcut yogun bakim tibbi midahale/tedavilerin saglanmasi ve kritik hastalarin

Dlnyada ve Ulkemizde nlfus artisina paralel bir sekilde
saglik harcamalari da hizla artmaktadir. Yaslanan nifus ile
birlikte kritik hasta bakimina ihtiyaci olan kisi sayisinin ve yogun
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uzaktan surekli izlenmesine imkan veren gorsel-isitsel
iletisim ve bilgisayar agidir. Tele-YBU iki yonlii video, e-posta,
akilli telefonlar, kablosuz araclar ve diger telekominikasyon
teknolojisi bicimlerini kullanan, gittikce artan cesitli teknolojik
uygulamalari ve hizmetleri icerir (8,9).

Tele-YBU programlari sayesinde yogun
uzmanlarinin yer ve zaman sinirlamasi olmadan Ulkedeki tim
yogun bakim yataklarina ulasabilecegi, hastalardan gelen tim
verileri elektronik kayit sistemleri ile degerlendirebilecegi
ve bu veriler 1siginda hastalara kanita dayali en iyi tedavi
Onerilerini sunabilecekleri dngdrilmektedir (10,11). Yogun
bakimlardan Uretilen kritik hasta verileri 1siginda bilime katki
saglanmasinda artis ve bu bilgilerin degerlendiriimesi ile hasta
bakiminda her gecen glin daha iyi standartlara ulasilabilecegi
beklenmektedir. Ayrica klinik karar destek sistemleri de
dahil olmak iizere Tele-YBU sistemlerinin yogun bakimda iyi
klinik uygulamaya uyumu artirdigi gosterilmistir (12). Ancak
Tele-YBU'niin kullanilmasi sirasinda karsilasabilecek altyapi
yetersizlikleri, hasta-hekim, hekim-hasta yakini iliskisinin
bozulmasinin yaratabilecegi problemler, hasta verilerinin
korunmasi, depolanmasi ile ilgili glgltkler, yasal mevzuat ve
gorev tanimlarinin eksikligi gibi problemler bu yeni ¢6zim
stratejisinin potansiyel yararinin dnine gecebilir.

Koronavirlis hastaligi-2019 (COVID-19) pandemisi ile
birlikte diinyada ve Ulkemizde yogun bakim alaninda egitimli
personel (gerek uzman hekim gerek hemsire) ihtiyacinin
onemi bir kez daha ortaya cikmisti. COVID-19 pandemisi
stiresince tUm saglik kuruluslari hizlica yogun bakim yatak
kapasitelerini artirmislardir. Ancak yetismis yogun bakim
calisani sayisini (gerek doktor gerekse hemsire) kisa sire
icinde artirmak pek muimkdn olamamaktadir. Yapilan
calismalar, yogun bakimlarda sirekli, alaninda uzman
personel istihdam edilmesinin, azalmis mortalite ve daha iyi
hasta bakimi ile iliskili oldugunu gostermistir (13-15). Yetismis
yogun bakim calisanlarina duyulan ihtiyacin kisa sirede
arttigl, afet ve salgin hastalik durumlarinda kesintisiz ve
kaliteli yogun bakim hizmeti sunmak icin Tele-YBU altyapisi
ve rehberler gelistiriimesi buna benzer sireglerin daha glcli
yonetilmesine olanak saglayabilir (16,17).

Ulkemizde 2020 Temmuz ayinda T.C. Saglik Bakanhgs,
Saglik Bilgi Sistemleri Genel Mudurltigua tarafindan duyurusu
yapllan yogun bakim bilgi yonetim sistemi kilavuzu ile
Tele-YBU kullanilmasi zorunlu yazilim programlari listesine
alinmistir (18). Ginlmdzde hastane bilgi yonetim sistemi
¢ozUmleri sunan kirktan fazla yerel yazilim sirketi mevcuttur.
Ancak yogun bakimda, yazilm ¢dztUmleri sunan firma sayisi

bakim

sinirl sayidadir ve T.C. Saglik Bakanhg kayit tescil sisteminde
kaydi bulunan aktif ¢alisan firma sayisi on U¢ tanedir. Yogun
bakim yazilim ¢éztmleri sunan firmalarin dnemli bir bolimd
bu spesifik alanlardaki bilgi ve rln eksikligini son vyillarda
yerli girisimci firmalarin AR-GE calismalari ile kapatmaya
calismaktadir. Bu durum Ulkemizin bu sektérde onemli
derecede disa bagimliligini ortadan kaldirmaktadir. Yayinlanan
saglik bilgi yonetim sistemi alim kilavuzu ile birlikte kamu,
Ozel ve Universite hastaneleri bu yonde alim igin calismalarina
baslamis olmasina ragmen gerek mevzuat gerekse sistemin
teknik bilesenleri anlaminda hastanelere yonelik tam
anlamiyla aydinlatici bir bilgi kilavuzu yayinlamamistir. Bunun
sonucunda hastanelerin yonetim kadrolarinda bu durum
hakkinda bir bilinmezlik ortaya ciktigr anlasiimaktadir.

Tum bilgiler 1siginda bu derleme Tele-YBU konusunda
bilgilendirme yaninda ilkemizde Tele-YBU uygulanirsa bu
konudaki firsatlarimiza, eksikliklerimize ve kisitlamalarimiza
dikkat cekmek ve bu eksikliklerin tamamlanmasi igin gerekli
adimlarin atilmasini saglamak amaciyla yazilmistir.

Tele-YBU

Sistematik derleme ve meta-analizler, Tele-YBU
yaklasimlarinin yogun bakim ve hastane mortalitesini
azalttigini, yogun bakimda kalis sUresini kisalttigini
gostermektedir (19-21). Tele-YBU uygulamasinin YBU'de
artan maliyet-etkililik oranini tahmin etmek icin yapilan
galismalarin sonuclar degerlendirildiginde Tele-YBU'niin
¢ogu durumda maliyet etkin oldugunu ve bazi durumlarda
maliyet tasarrufu sagladigi belirtiimistir (22). Lilly ve ark. (23)
calismalarinda verimlik diizeyi yiiksek Tele-YBU programiari
ile yillik olgu hacminin artirilabilecegi, daha kisa kalis streleri
neticesinde dogrudan maliyetlere gore daha fazla olgu geliri
saglanabileceg@i sonucuna ulasmislardir.

NUfus yaslandikca yogun bakim kaynaklarina duyulan
ihtiyacin, yogun bakim uzmani ve yetismis yogun bakim
personeline olan talebin 6nimuzdeki yillarda artmaya devam
edecegdi acikti. Amerika Birlesik Devletleri'nde 64 yasindan
bilylk hastalar, 64 yasindan kiciik olan hastalara gére YBU
kaynaklarini 3,5 kat daha fazla kullanmaktadir (1). Tdrkiye
Istatistik Kurumu verilerine gére 1950 yilinda Tirkiye'de 65
yas Uzeri nifusun tim nifusa orani %3,3 iken, 2017 yilinda
bu oran %8,5'e ylkselmistir. 2050 yilinda ise 65 yas Uzeri
nifusun tim ndfusa oraninin %25,6 olacagi dngortlmektedir
(24). 2016 vyilinda Turkiye'de toplam saglik harcamasi
119.756 milyon TL iken, toplam saglik harcamasinin gayri safi
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yurt ici hasilaya orani %4,6 olarak hesaplanmistir (25). Yasli
nufusun ve saglik harcamalarinin giderek artmasi, mevcut
yogun bakim yataklarinin ve yogun bakimda hizmet verecek
egitimli personelin verimli kullaniimasi hem yogun bakim
hizmet kalitesini iyilestirmek hem de maliyetleri azaltmak
icin zorunludur. Tele-YBU yogun bakim uzmanlarinin hastalara
ulasimini saglayarak bdlgesel esitsizlikleri ortadan kaldirabilir.
Hastalardaki fizyolojik bozulmanin erken taninmasini ve
yatak basindaki ekibin katina dayali uygulamalar esliginde
tedavi-bakim vermesini saglayarak yogun bakim sonuclarini
iyilestirebilir. Ayrica kritik hastalarin Gretmis olduklari
bircok verinin degerlendiriimesi sayesinde gerek bilimsel
arastirmalar gerekse gelecege yonelik planlamalarda yol
gosterici olabilir (26). Tele-YBU sistemleri, yerel servislerin
yerini almak igin degil, streclerin standartlastiriimasi yoluyla
kaynaklarin 6zenle kullanilmasi icin tasarlanmistir.

Amerika Birlesik Devletleri’nde Tele-YBU

Tele-YBU sistemlerinin en sik kullanildigi tlke Amerika
Birlesik Devletleri'dir. The American Telemedicine Association
(ATA) cesitli gruplan (geleneksel tip, akademi, teknoloji ve
telekomunikasyon sirketleri, e-saglik, meslek ve hemsirelik
dernekleri, tip topluluklar, hikimet) saglik hizmetlerinin
sunumunu profesyonel, etik ve hakkaniyetli saglayabilmek
adina Tele-tibbin ilerlemesinin énlindeki engelleri asmak igin
bir araya getirmistir. ATA, Tele-tibbin gelismesini saglamak
ve hastalara kaliteli standart bir hizmet sunmak icin pratik
kilavuzlar olusturmustur (27). Bu rehberler uygulayicilara gtincel
bilgiler 1siginda, mevcut kaynaklar ve hasta ihtiyaclar Gzerine
kurulu etkili ve glvenli bir tibbi bakim saglamak icin yardimci
olmaktadir. Tele-YBU, Tele-tibbin kritik bakim hastalarinda
uygulamasidir. “Tele-YBU"”, “Sanal YBU" ve "Uzak YBU"
terimlerinin tUmu ayni bakim konseptini ifade eder; merkezi
veya uzaktan temelli bir yogun bakim ekibi, son teknoloji
gorsel-isitsel iletisim ve bilgisayar sistemleri araciligiyla hasta
basl yogun bakim ekibi ve hasta ile aga baglanir. Amerika
Birlesik Devletleri'nde yetiskin yogun bakim nitesi yataklarinin
%13'linden fazlasi, daha cok akademik ve 6zel hastanelerde
olmak tizere Tele-YBU kapsama alanina sahiptir (28).

Tele-YBU ile ilgili organizasyon, insan kaynaklari
yonetimi, saglik profesyonelleri ile ilgili dizenleyici hususlar
(lisanslandirma), hasta haklar, hasta mahremiyeti, gizlilik,
hasta kaynaklarinin yonetimi, dokimantasyon, kalite-yogun
bakim ciktilari, mali yonetim ve arastirma protokolleri
ile ilgili idari rehberler dizenlenmistir. Ayrica Tele-YBU
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klinik uygulamasinin nasil yapilacag ile ilgili rehberler de
bulunmaktadir. Tele-YBU programlari siklikla iyilestirilmis
hasta sonuglari, maliyet tasarrufu ve kaynaklarin verimli
kullanilmasi gibi benzer hedeflere sahiptir. Ancak her
programin vyapisi kurumsal hedeflere, mevcut teknik ve
insan kaynaklari tirlerine ve klinik hizmet alan yogun bakim
tUrlerine bagh olarak degisebilir. Teknik altyapinin kurulumu
ile ilgili standartlarin yer aldigi kilavuzlar da mevcuttur.
Organizasyon, klinik degerlendirmenin iyilestirilmesi igin ses
ve gorsel netligi optimize eden bir teknoloji ile saglanmaktadir.
Kuruluslar program hedeflerini desteklemek ve kaliteli hasta
bakim hizmetlerini saglamak icin yakin ve uzak ekipmani
baglamak icin yeterli telekomUnikasyon bant genisligine
sahiptir. Verilerin aktarimi, paylasilmasi ve korunmasi belirli
ulusal standartlar cercevesinde saglanmaktadir (8).

Tele-YBU Modelleri

Tele-YBU modelleri, sdrekli izlem, konsdltasyon
esasli izlem (planli bakim) ve yanitli (reaktif) bakim modeli
olarak Uge ayrilir. Surekli izlem modelinde 24/12/8 saat
boyunca Tele-YBU uzmani ve Tele-YBU hemsiresi, hasta
basindaki saglik personeli ile iletisim kurarak hasta takibini
gerceklestirir. KonsuUltasyon esasli izlem modelinde, hastayi
takip eden primer ekip ile Tele-YBU ekibi arasinda planlanmis
bir baglanti kurularak dizenli takip-tedavi saglanir. Yanith
(reaktif) bakim modelinde ise c¢esitli elektronik tibbi kayit
sistemleri kullanilir, bu modelde hasta bakimi monitor alarmi
gibi sesli veya gortntUll bir uyar tarafindan istenir ve sanal
vizit gerceklestirilir (8,29).

Operasyonel olarak ise merkezi sirekli bakim modeli
ve merkezi olmayan bakim modeli olarak siniflandirilabilir.
Merkezi stirekli bakim modelinde Tele-YBU lideri, tim yatak
basl yogun bakim calisanlari ile calisma saatlerinde agik bir
sekilde iletisim saglamaktadir. Strekli bakim modellerinin
cogu, 7 glin 24 saat hemsirelik varligi ile hizmet vermektedir.
Sirekli Tele-YBU hekiminin var oldugu saatler program
hedefleri ve yogunluk arasindaki dengeye baglidir. Yogun
bakim uzmaninin varligi 12-24/7 arasinda degisebilir. Tele-
YBU doktoru program tasarimina bagli olarak 100-250 hastayi
izleyebilir. Tele-YBU kayitli hemsiresinin hasta personel
dlzeylerine yonelik mevcut ulusal egilimleri kayitl hemsire
basina ortalama 30-35 hastadir ve Tele-YBU hemsireligi
pozisyonu icin minimum 3-5 yillik yogun bakim deneyimine
ve uzmanlik sertifikasina sahip personelleri dnermektedir
(8,27).
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Merkezi olmayan bakim modelinde programlanmis veya
yanit veren Tele-YBU modelleri ve servis saatleri, model
yapisina ve kaynagin kullanilabilirligine goére degisir. Bu
modelde tanimli bir merkezi izleme tesisi yoktur. Merkezi
olmayan model tipik olarak uygun yerlere yerlestirilmis
kameralar, hoparlorler ve mikrofonlarla donatiimis bilgisayarlari
icerir. DizUstu bilgisayar ve akilli telefonlarin kullanildigi doktor
ofisi veya evlerden ulasim saglanabilir.

Tele-YBU lideri mevcut kanitlar dahilinde etkinlik,
komuta zinciri ve Tele-YBU kaynaklarinin optimizasyonuna
dayanan Tele-YBU programi dahilindeki is akislarini belirler.
is akisi algoritmalari hem normal hem de beklenmeyen is
modellerini ele almak icin adim adim rehberlik saglayacak
sekilde diizenlenmelidir. Is akislari Tele-YBU merkezinin ic
calismalarina 6zgii planlamalar gerektirebilir. Tele-YBU ekibi
ve yatak basi ekibinin iletisim yéntemi, hasta durumundaki
degisimin aciliyetine ve oOnceden belirlenmis iletisim
yollarina bagli olarak degisebilmektedir. Optimum Tele-YBU
performansi Tele-YBU ile yogun bakim ekibi arasindaki ortak
calismaya ve entegrasyon dlzeyine baghdir. Kilavuzlarda
personelin rolleri, sorumluluklari, yeterlilik sartlari ve
egitimleri ile ilgili dizenlemeler belirtiimeli ve standartlar
olusturulmalidir.

Tiirkiye’de Mevcut Durum

Ulkemizde ilk kez 1998 yilinda 6zel bir kanser merkezi
Tele-tip sistemini kullanarak hastalarinin yurtdisina gitmeden
istedigi Universite ve hekimle iletisim saglayarak, tani ve
tedavi uygulamalari saglamistir. 2002 yilinda seyir halindeki
gemilerde gemicilere daha iyi tibbi hizmet saglanmasi
amaclyla resmi gazetede yonetmelik yayinlanmistir (30).
Bu ydnetmelikte gemicilere tedavi saglanabilmesi icin
belli merkezlerden radyo ile hekimlerin tibbi tavsiyede
bulunabilecegi belirtiimistir. 2006 yilindan itibaren Saglik
Bakanhgi tarafindan Tele-tip uygulamalari ile galismalar
hizlandiriimistir. radyolojik raporlarin
yorumlanmasi, elektrokardiyografi yorumlanmasi, patoloji
sonugclariin raporlanmasi ve konsultasyon hizmeti gibi
alanlarda Tele-tip hizmetleri ve teknoloji yogun bir sekilde
kullanilmaya devam etmektedir. Tele-YBU ile ilgili calismalar
gerek 0zel sektor gerekse bakanlik nezdinde devam
etmektedir. Tele-YBU ile ilgili tilkemizde yapilmasi gerenler
Tablo 1'de 6zetlenmistir.

T.C. Saglik Bakanhgi Saglik Hizmetleri Genel Mudurligu
2018 verilerine gore; llkemizde eriskin yogun bakim yatak

GUnUmuzde

sayisl Saglk Bakanligr hastanelerinde 11.171, Universite
hastanelerinde 4.049, 0zel hastanelerde 8.851 olmak Uzere
toplam 24.071'dir. Cocuk ve yeni dogan yogun bakim yatak
sayisl da dahil edildiginde bu sayl 38.098'e ulasmaktadir
(31). 10.000 kisiye disen yogun bakim yatagl ortalamasi
4,6'dir. Her ne kadar Ulkemizdeki nifusa oranla yogun
bakim yatak sayisi yeterli dlizeyde olsa da uzman hekim
dagihmindaki sikintilar devam etmektedir. Saglik Hizmetleri
Genel Muddurligt 2018 istatistikleri, Yonetim Hizmetleri
Genel Mudurlagu verilerine gore; Bati Anadolu’da 100.000
kisi basina disen uzman hekim sayisi 144, Orta Anadolu’da
80, Kuzey Dogu Anadolu’'da 69, Gliney Dogu Anadolu’'da
62'dir (31). Yetismis yogun bakim uzmani sayisi yaklasik
700 tanedir ve bolgelere gore dagihimi ise ¢cok daha disuk
seviyelerdedir.

Uzman hekim disinda yogun bakimda calisan deneyimli
hemsire ve personel de kritik hasta bakiminda ¢cok onemli
bir yere sahiptir. Kritik hasta bakimda standardizasyonun
saglanmasi, yara bakimi, agiz bakimi, enfeksiyon izolasyon
onlemlerine uyulmasi, hastalara uygun pozisyon verilmesi
yogun bakimda mortalitenin azaltiimasi igin gereklidir. Tele-
YBU sayesinde deneyimli hemsirelerin daha fazla yogun
bakim yatagina ulasarak daha kaliteli bakim sunulmasi
saglanabilir. Yogun bakimda kritik hastanin bakiminda
olmazsa olmaz kosul hastanin 7/24 kesintisiz takibinin
yapiimasi ve fizyolojik parametrelerde, mekanik ventilator
verilerindeki degisikliklerin hizlica farkedilerek gerekli
mudahalenin yapiimasidir. Ancak Ulkemizde yogun bakimda
tedavi yaklasimlari, aldiklari egitim dogrultusunda klinisyene
gbre degismekte ve standardizasyonun saglanmasi
glclesmektedir. Ayrica yogun bakim alaninda literatirdeki
yeni gelismeler ve tedavi uygulamalarindaki degisikler
her klinisyen tarafindan takip edilmesi glc olabilmektedir.
Tele-YBU sayesinde kritik hastalarda algoritma bazli tedavi
ve takip planlamasi ile hem standart yaklasim uygulanmis

Tablo 1. Tele-YBU icin iilkemizde yapilmasi gerekenler

Tele-YBU organizasyon ve teknolojik altyapi calismalarinin
tamamlanmasi

Tele-YBU calisanlari icin sertifikasyon ve yetki tanimlamalar
belirlenmesi

Tele-YBU uygulamasi icin uygulama rehberleri olusturulmasi

SGK tarafindan Tele-YBU uygulamalarinin geri 6deme kapsamina
alinmasi

Hem Tele-YBU hem de hastalarin haklarinin korunmasi icin yasal
dizenlemelerin hayata gecirilmesi

YBU: Yogun bakim initesi, SGK: Sosyal Glivenlik Kurumu

Turk J Intensive Care 2021;19:54-61



58

Ugur ve Gokmen. TELE-Yogun Bakim

olacak hem de algoritmaya bagl kalmak gelisebilecek hukuki
sorunlar karsisinda hekimlerin glcld olmasini saglayacaktir.
Klinigimizde altyapi calismasi devam eden Tele-YBU isleyisi
Sekil 1'de sunulmustur.

Tele-YBU ile gereksiz yogun bakim yatislarinin éniine
gecilmesi ve uygunsuz hasta sevklerinin 6nlenmesi de
saglanabilir. Bu sayede hem bakim maliyetlerinin azaltiimasi
saglanmis olacak hem de ihtiya¢ halinde bos yogun bakim
yatagina ulasim kolaylasacaktir.

Tiirkiye’de Neler Yapiimah?

Tele-YBU Organizasyonu

Tele-YBU hizmetini saglayan ve bu hizmetten yararlanan
kuruluslar icin ruhsatlandirma, standart isletme ve idari
politikalarin belirlenmesi gerekmektedir. Tele-YBU kurulmasi
ve idare edilmesi icin prosedurler olusturulmali ayrica

her asamadaki denetleyici mekanizmalarin tanimlanmasi
gerekmektedir. Kuruluslar arasi veri aktarimini saglayacak
teknik altyapi olusturulmali, verilerin nasil depolanacagi,
glvenliginin nasil saglanacagl ile ilgili protokoller
olusturulmalidir. Tele-YBU merkezi veya merkezleri
olusturulmali, Tele-YBU kapsamina alinacak yataklar veri
aktarimina uygun ekipmanlarla desteklenmelidir.

Insan Kaynaklan Yénetimi

Tele-YBU uygulamasi kapsaminda merkezde ve
hasta basinda calisacak yogun bakim ekibinin rollerini,
sorumluluklarini, uygun personel modellerini, galisma
saatlerini, iletisim yontemlerini, rutin ve acil bakim sunumu
ile ilgili prosedurleri ve eskalasyon surecleri icin komuta
zincirini agiklayan kilavuzlar olusturmalidir. Bu kilavuzlar,
hasta popUllasyonuna ve hasta basi saglik uzmanlarinin
ihtiyaclarina uygun olmahdir. Tele-YBU personelinin calisma
kosullar, sorumluluk alanlari, yetkileri belirlenmelidir. Acil,
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Mikrobiyoloji/kiiltiir

I l
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! !

Mekanik ventilator verileri
» Hasta bas1 monitérii verileri
Perfiizor ve beslenme pompasi verileri
, Laboratuvar parametreleri
Arter kan gazi cihazi
Radyoloji
I Patoloji
Elektronik saghik kayitlar
HBYS

HBYS’ye girilen hasta takip bilgileri

Yiiksek ¢oziiniirlikkli kamera
hoparlor, mikrofon, internet
yiiksek kalitede veri aktarimi

Tele-YBU izlem merkezi
Tele-YBU uzmani
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Karar destek sistemi
Erken uyari sistemi
Izlem/tedavi algoritmalar

Tele-YBU hemsiresi Aragtirma

Bilgi islem personeli

Big data degerlendirmesi

Yapay zeka

Siirekli izlem
Konsiiltasyon bazl: izlem
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Sekil 1. Tele-YBU calisma semasi
HBYS: Hastane bilgi ydnetim sistemi, YBU: yogun bakim nitesi
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afet ve salgin durumlarinda personelin calisma kosullar
belirlenmelidir.

Saghk Uzmanlan ve Yasal Yetkiler

Tele-YBU hizmeti vermek Uzere gorev yapacak hekim
ve hemsirelerin otorite tarafindan belirlenen akreditasyon
egitimlerinin tamamlanmasinin ardindan, yetkilendirilmis ve
lisanslandiriimis olmalari gereklidir. Tele-YBU hizmeti alacak
kurumlarin ihtiyaclari dogrultusunda gérev tanimlari ve yasal
sorumluluklari belirlenmelidir. Tele-YBU kapsaminda calisacak
personelin yeterlilikleriyle ilgili standartlari belirlenmeli,
gerekli durumlarda re-sertifikasyon programlari olusturulmali
ve hizmet ici egitimin devamlhginin saglanmasi adina
planlama yapilmalidir.

Hasta Kayitlarinin Yonetimi ve Dokiimantasyon

Tele-YBU hizmeti sunulurken saglik kayitlarinin
belgelendirilmesi, depolanmasi ve geri alinmasi igin
organizasyonel, endUstri ve hikimet standartlariyla
tutarli sUrecler ve politikalar kullaniimalidir. Klinik
destegi artirmak ve kritik hastanin bakimina surekliligini
saglamak icin hasta bilgi sistemleri arasinda kesintisiz
bilgi akisini saglamak i¢cin mevcut sistemlerin birlikte
calisabilirlige 6ncelik verilmelidir. Tele-YBU ile hastanenin
elektronik tibbi kayitlari, laboratuvar, eczane ve basucu
monitdr sistemi arasindaki dogrudan araylzler yiksek
standartta birlikte calisabilir olmalidir. Tele-YBU kaynakli
klinik dokUmantasyona iliskin politika ve prosedurler,
kurumsal yasal ve risk yonetimi gézetimine uygun olarak
olusturulmalidir.

Mahremiyet ve Gizlilik

Tele-YBU ile ilgili gelistirilecek politikalar ve prosediirler
yogun bakim hastasinin
gereksinimlerini hem teknolojik hem de insan haklari
acisindan ele almalidir. Tele-YBU hizmeti alan tim yogun
bakim hastalari ve aileleri bu programin hasta yonetimi

mahremiyet ve gulvenlik

Gzerindeki rold, teknolojinin kullanimi ve gizliligin nasil
korundugu konusunda bilgilendiriimelidir.

Hasta verilerinin ve bilgilerinin sistemden calinmasi ve
sizdiriimasi gibi sorunlar karsisinda gerek donanimsal gerek
fiziksel anlamda 6nlemler alinmalidir. Tele-YBU iliskisinin
kurulmasindan 6nce toplanan verilerin nasil, nerede, ne
kadar slreyle depolanacag, islenip islenmeyecegi, kimlerin
bu bilgilere ulasabilecegdi, gizliligin nasil korunacagi, bilgilerin
hangi kosullarda ne amaclarla kullanilabilecegi gibi konularin
acikliga kavusturulmasi gereklidir.

Mali Yonetim

Tele-YBU hizmetini alacak kuruluslar altyapi kurulum
maliyeti, donanim, yazilim, veri hatlari, lisans Ucretleri,
personel giderleri, sarf malzemeleri ve isletme maliyetlerini
kapsayan biitce plani olusturmalidir. Tele-YBU hizmetleri
Sosyal Guvenlik Kurumu (SGK) tarafindan geri éddeme
kapsamina alinmali ve altyapisi olusturulmahdir. Geri
odemeler ile ilgili tim paydaslarin (Saglk Bakanhgi, SGK,
yogun bakim uzmanlik dernekleri, hukuk alaninda yetki sahibi
kuruluslar vb.) ortak calisacagl komisyonlar olusturulmalidir.

Hasta Haklari ve Sorumluluklar

Hastalar ve aileler Tele-YBU uygulamasinin hasta
bakimindaki roli hakkinda bilgilendiriimeli ve egitilmelidir.
Saglik calisanlari, hasta ve aile mahremiyetinin saglanmasi,
kultlrel hususlara duyarliigin saglanmasi icin isitsel ve
gorsel teknolojinin kullanimi konusunda 6zellikle dikkatli
olmalidir. Tele-YBU'niin rolli ve/veya isitsel-gdrsel teknolojinin
bilesenleri ile ilgili endiseler hasta/aile, Tele-YBU ve hasta
basinda gorevli ekibin is birligi ile ele alinmalidir. Bireyin
Ozerkliginin saglik alanina yansimasi hastadan aydinlatiimis
onam alinmasi ile olanakhdir. Tele-YBU uygulamalari
surecinde aydinlatiimis onamin tim 6gelerinin (bilgilendirme,
anlama, gondlltlik, yeterlilik ve onam) nitelikli bir sekilde
gerceklestirilmesi konusunda tim paydaslarla ortak olarak
calisiimalidir.

Kalite ve Sonuglar

Kalite gostergeleri Tele-YBU hizmetlerinin saglanmasi icin
idari, teknik ve klinik bilesenleri icerecek sekilde yeni gelisen
teknolojiye, uygulama ilkelerine, kanita dayall kilavuzlara ve
klinik arastirmaya veya degisen hizmet gereksinimlerine
dayali olarak teknik, programatik ve klinik degisiklikler
yapmak icin kullanilmalidir. Tele-YBU personeli, yoneticileri
ve YBU saglik uzmanlari, paylasilan hedeflere ek olarak YBU
ve Tele-YBU'niin programa farkli katkilar saglayabileceklerini
kabul ederek belirli program c¢iktilarini karsilamak igin uyumlu
calismalari gerekmektedir. Hem idari hem de operasyonel
personel analizi icin kalite dlcUtlerinin ve sonuclarinin
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raporlanmasi ve yayginlastirilmasina yonelik bir sireg
tanimlanmalidir.

tUketici hukuku kapsamindan c¢ikarilmasi gerektigi
vurgulanmaktadir (32).

Arastirma Protokolleri

Tele-YBU'nlin hasta bakimi ve klinik sonuglara katkilarini
iceren bilimsel arastirmalar kurulus tarafindan desteklenmeli
ve tesvik edilmelidir. Tele-YBU uygulamasi ile elde edilecek
kritik hasta verileri birden fazla YBU'nn verilerini yansitacak
olup bilimsel anlamda gelisime katki saglayacaktir.

Hukuksal Durum

Tele-YBU uygulamasinin hukuki altyapisi uygun
hale getirilmeli, konuyla ilgili paydaslarin ortak calismasi
sonucunda kurum ile yonetimsel ve isleyis kilavuzlar
olusturulmalidir. Ulkemiz hukuk sisteminde hekimin
hastasini fiziksel olarak gdérmeden teshis ve tedavi
uygulamasi genel olarak yasak ve hatta olayin dzelligine
gbre gorevi kotlye kullanma veya evrakta sahtecilik
sugu olarak tanimlanabilir. Ancak Dogramaci (32)
tarafindan belirtildigi Uzere hukuksal anlamda hekimin
bizzat muayene yukimlaliganin uzaktan muayene, tani,
tedavi ve degerlendirme yasagl anlami tasimayacagi,
hekimin bilgi ve iletisim teknolojileri vasitasiyla
dogrudan iletisime gegerek hastasini muayene ve tedavi
yetkisine sahip oldugu, yani hukuk sistemimiz Tele-tip
uygulamalarina uygunluk verdigi anlasiimaktadir. Ayni
sekilde konstltasyon hizmetleri de hastayi fiziksel olarak
gormeden gerceklestirilebilir. Uzaktan muayeneye iliskin
yetki ve sorumluluk tedaviyi yirtten hekimde olmasina
ragmen Tele-YBU uygulamasi ile ilgili merkezdeki hekim
ve konsultan hekimler ile ilgili standartlarin belirlenmesi
gereklidir. Hastalari yatak basinda degerlendirecek olan
hekimin ve Tele-YBU hekiminin gérev tanimi ve yetki alanlari
belirlenmelidir. Tele-YBU uygulamalariyla hastaya uzaktan
tedavi Onerileri sunmasi ile ilgili yasal dizenlemelerin
yapllmasi ve hizmet saglayicilarin standartlarinin
belirlenerek ruhsatlandiriimasina gerek vardir. Ulkemizde
konuya iliskin herhangi bir yasal diizenleme olmadigindan
bir zarar olusmasi durumunda sorumlulugun kimde
oldugu ve nasil tazmin edilecegi belirlenmelidir. Ulkemizde
hukuki anlamda Tele-tip uygulamalarinda hasta tlketici
olarak kabul edilmektedir. Tele-tip hizmetlerinin tiketici
hukukuna 6zgl mesafeli sozlesmeler ile ilgili oldugu icin
gerekli yasal dizenlemelerin yaninda saglk hizmetlerinin
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Etik Problemler

Tele-YBU uygulamasinin dniimiizdeki yillarda diinyada ve
Ulkemizde artarak kullanima gireceg@i beklenmektedir. Bu yeni
teknolojinin saglamis oldugu faydalar yaninda etik anlamda
endiseler de olusmaktadir. Bu endiselerin basinda hasta-
hekim iliskisi ve given duygusunun azalabilecegi gelmektedir.
Hekim ve hasta dogru tani ve tedaviyi gerceklestirmek igin
karsilikli iletisim halindedir. Oysa Tele-YBU uygulamalarinda
iletisimin bir cihaz Uzerinden saglanmasinin nitelikli hasta-
hekim iliskisini olumsuz etkileyecegi ongorulebilir. Saglik
hizmetine erisimdeki adaletsizligin gideriimesine katki
sunacagi gerekcesiyle kullanimi yogunlasan Tele-YBU
uygulamalarinda nitelikli, etkin hasta-hekim iliskisinin
kurulabilmesinin zorluklari ve sinirliliklan oldugu acgiktir. Ancak
bu durum yatak basinda calisan Tele-YBU personeli tarafindan
sorun olmaktan cikarilabilir. Ikinci bir endise konusu hastanin
ve hekimin mahremiyet hakkinin korunmasidir. Tele-YBU
uygulamalari sirasinda GglncU kisilerin ortamda bulunmasi
engellenmeli her kosulda hasta mahremiyeti korunmaldir.
Ayni sekilde her zaman her kosulda ulasilabilir hale gelecek
olan Tele-YBU hekiminin mahremiyet haklari da korunmalidir.
Bir diger 6nemli konuda 6zerkligin korunmasi adina Tele-YBU
ile ilgili aydinlatiimis onam formlart titizlikle diizenlenmeli ve
hasta yakinlar belirli asamalarda bilgilendirilmelidir.

Sonug

Gelisen teknoloji ile birlikte Tele-YBU uygulamalari giin
gectikce gelismekte ve gunlik rutinimizde yerini almaya
baslamaktadir. Tele-YBU sistemi ile kaynaklarin verimli
kullanilmasi, yogun bakim uzmanlarinin Utlke capindaki
tim hastanelerdeki yogun bakimlara ulasabilmesi,
glncel kilavuzlara yonelik tedavilerin standardize edilmesi
amaclanmaktadir. Ancak teknolojinin getirdigi kolayliklar
yaninda Tele-YBU uygulamasi ile ilgili yasanabilecek
problemlerin dnlenmesi hem hastalarin hem de
saghk calisanlarinin haklarinin korunmasi adina tim
paydaslarin katiliminin saglanarak hizla yasal, hukuksal ve
organizasyonel dizenlemelerin yapilmasina ihtiyag vardir.

Etik

Hakem Degerlendirmesi: Editorler kurulu disinda olan kisiler
tarafindan degerlendirilmistir.
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Reasons for Hospitalisation, Sepsis Development and
Mortality Among Syrian Patients in an Intensive
Care Unit

Suriyeli Hastalarin Yogun Bakim Unitesinde Yatis
Nedenleri, Sepsis Gelisimi ve Mortalite

ABSTRACT Objective: This study aims to investigate the reasons for the hospitalisation of Syrian
patients in an intensive care unit (ICU), the development of sepsis, relevant causes of pathogens
and mortality rates.

Materials and Methods: \We conducted this study between 2012 and 2016. Patient information was
analysed retrospectively from records and files in the information system.

Results: During the study period, 139 Syrian patients were hospitalised in an ICU. The most
common ICU diagnoses were respiratory tract infection (29 patients: 20.9%) and trauma (26
patients: 18.7%). Of these patients, 35 were diagnosed with sepsis during their treatment in the
ICU. Acinetobacter baumannii and Escherichia coli were isolated in the culture of the patients with
sepsis (17, 12, respectively). A. baumannii was most common in tracheal cultures and E. coli in
urine cultures. In addition, seven patients were diagnosed with sepsis on their first admission to the
hospital. HIN1 was detected in two patients, Streptococcus pneumoniae in three, Haemophilus
influenzae in one, and Staphylococcus aureus and aspergilloma in another patient. While 45 of 139
patients died, 28 of 35 patients diagnosed with sepsis died. Acute Physiologic Assessment and
Chronic Health Evaluation Il scores, the duration of mechanical ventilation, the number of days
spent in the ICU was all higher in the deceased patients than in the surviving patients (p<0.001,
p<0.001, p<0.001, respectively).

Conclusion: Respiratory diseases were the most common causes of Syrian patients’ hospitalisation
in the ICU and for developing sepsis. For these patients, sepsis remained an important factor for
mortality.

Keywords: Syrian patients, sepsis, mortality, intensive care unit

6z Amac: Suriyeli hastalarin yogun bakim (initesine (YBU) yatis nedenlerini, sepsis gelisimlerini,
sepsise neden olan patojenleri ve hastalarin 61im oranlarini arastirmaktir.

Gerec ve Yontemler: Calismamiz 2012-2016 tarihleri arasinda YBU'de yapildi. Hastane bilgi
sistemindeki kayit ve dosyalar geriye donik olarak analiz edildi.

Bulgular: Calisma stiresi icinde 139 Suriyeli hasta YBU'ye vyatirildi. En sik YBU'ye vyatis tanilari
solunum yolu enfeksiyonu (29 hasta: %20,9) ve travma (26 hasta: %18,7) idi. Bu hastalarin yogun
bakim tedavileri sirasinda 35 hasta sepsis tanisi aldi. Sepsis tanisi alan hastalarin kiltlrlerinin
17'sinde Acinetobacter baumannii ve 12'sinde Escherichia coli tUredi. A. baumannii trakea
kdltdrlerinde, E. coli idrar kiltUrlerinde en yaygindi. Ayrica, yedi hastaya hastaneye muracaat ettigi
ilk anda sepsis tanisi kondu. Bu hastalardan 2'sinde H1N1, 3'lnde Streptococcus pneumoniae,
1'inde Haemophilus influenzae, 1'inde Staphylococcus aureus ve aspergilloma saptandi. YBU'de
yatan 139 hastanin 45'i 6Imus iken sepsis tanisi alan 35 hastanin 28'i 6ldi. Akut Fizyoloji ve Kronik
Saglik Degerlendirmesi |l skorlari, mekanik ventilasyon stiresi, YBU yatis stresi 6lenlerde sag kalan
hastalara gore daha ylksekti (p<0,001, p<0,001, p<0,001).

Sonug: Suriyeli hastalarda en sik YBU yatis ve sepsis gelisme nedeni solunum yolu enfeksiyonlariyd.
Bu hastalarda sepsis mortalite icin dnemli bir faktordi.

Anahtar Kelimeler: Suriyeli hastalar, sepsis, mortalite, yogun bakim Unitesi
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Introduction

More than 43,3 million people worldwide are fleeing war,
and there are some political or ethnic pressures regarding
taking refugees in another country (1,2). The war in Syria is
tragically deadly and devastating enough to affect not only
Syria’s neighbors; Lebanon, Egypt, Iraq, and Turkey, but
also European nations bordering Turkey (3,4). Since March,
2016, Turkey, with 2,7 million Syrians, has been one of the
countries who have hosted the most refugees (3-5). There
are approximately 300,000 refugees living in camps in the
vicinity of Turkish cities near the Syrian border (Sanliurfa,
Gaziantep, Kilis, Hatay, Kahramanmaras, Adiyaman, Adana,
and Osmaniye). Additionally, there are about 2,440,000
refugees living outside the camps, who have spread from
the south of Turkey to her central and western cities, like
istanbul, Ankara, and lzmir (4-6).

The disease profiles of refugees, who were at first
exposed to traumatic injuries as a result of violent conflicts,
then made dangerous journeys to other countries. They
would take refugees in different from the disease profiles
of the local people, both because of regional differences in
some infectious diseases and insufficient living conditions in
the nations to which the refugees had migrated (7,8).

In studies conducted in the early stages of the migration,
the most important reasons for hospitalization in the
intensive care units (ICUs) were traumatic pathologies and
high-velocity gunshot wounds (9,10). Later, an increase was
reported in reasons like respiratory system, cardiac, and
tumoral pathologies (11,12). As far as we know, there are no
studies to date on the pathogen profiles and sepsis rates of
Syrian patients in the ICUs.

The aim of this study was to perform a general
evaluation of the indications of hospitalization among Syrian
patientsin ICU, and to analyze these patients’ rates of sepsis
development, effective pathogens, and mortality rates and
causes.

Materials and Methods

The study was carried out between June 1, 2012, and
December 31, 2016, in two separate 14-bed Anesthesiology
and Reanimation Intensive Care Units (ARICUs). Approval for
the study (decision no: 04, date: 05.04.2017) was obtained
from Kahramanmaras Siutct Imam University's Ethics
Committee.

Of the 4,912 patients hospitalized in the units, 300 (6.1 %)
were Syrian. A total of 139 (46.3%) patients whose records
could be accessed were included in the study. Patient
information was analyzed retrospectively from the records
and patient files in the hospital’s information management
system.

There were a plethora number of factors for the evaluation
stage. Namely, the following were considered for this
purpose: patients’ ages, gender, diagnoses at hospitalization,
comorbid diseases, mechanical ventilation (MV) and number
of days on MV, surgeries, diagnoses of sepsis, presence
of sepsis originating from intensive care, areas from which
cultures were obtained, microorganisms found, antibiotics
used, number of days in the ICU, mortality rates, and Acute
Physiologic Assessment and Chronic Health Evaluation
(APACHE) Il scores. For the patients who developed sepsis,
the following data were recorded upon admission: The blood
glucose level, the Sequential Organ Failure Assessment
(SOFA) score and presence or absence of sepsis, the number
of days before sepsis set in, the neutrophil/lymphocyte ratio,
and the present microorganisms and the parts of the body
where they were being produced.

Definitions

In the study, patients were considered septic when
they had SOFA scores of 2 or more and septic pathogens
were found, as defined in the international guidelines of the
Surviving Sepsis Campaign.

A community acquired infection was detected within the
first 48-72 hours of hospitalization or acquired in daily life
without significant immune deficiency (11).

Statistical Analysis

The SPSS 24.0 program (IBM Corporation, Armonk,
New York, United States) was used in analysis of the
variables. The Shapiro-Wilk test was used to determine the
normal distribution of the data. The Mann-Whitney U test
was used with the Monte Carlo simulation technique in the
comparison of two independent groups with regard to the
quantitative data. For comparing categorical variables with
one another, Pearson’s chi-squared test, Fisher’s Exact test,
and the Fisher-Freeman-Halton test were performed with
the Exact and Monte Carlo Simulation techniques. Column
ratios were compared to one another and expressed
in accordance with the Benjamini-Hochberg adjusted
p-values. An odds ratio with a 95% confidence interval
was used to show the odds of an outcome occurring in
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the presence of an exposure as compared to the odds of
the outcome occurring in the absence of the exposure.
Quantitative variables are shown in the tables as median
(minimum/maximum), and categorical variables as n (%).
Variables were examined at a confidence level of 95%, and
a p-value was accepted as less than 0.05.

Results

General Findings

The mean age of the 139 patients who were included
in the study was 46 (1-90), and 90 (647%) of them were
male. Diagnoses at the initial hospitalization included 20
patients (14.4%) with gunshot wounds and 29 (20.9%) with
respiratory tract infections. The patients were separated into
two groups; survivor and deceased. A total of 45 (32.4%) of
the patients died in the ARICU.

APACHE-II scores, the length of time connected to MV,
and the number of days hospitalized in intensive care were all
found to be greater in the deceased patients than in the living
patients (p<0.001, p<0.001, and p<0.001, respectively).
Twenty-three (24.5%) of the survivors were trauma patients,
and 16 (35.5%) of the deceased were respiratory disease
patients. Surgery had been performed on 51 (54.2%) of the
surviving patients and on 16 (17%) of the deceased ones
(p=0.047). The distributions of the patients according to their
diagnoses and socio-demographic characteristics are given
in Table 1.

In 43 patients (30.9%), the most common comorbid
diseases after their initial diagnosis was cardiac disease
(Table 2).

Antimicrobial Therapy, Infection Type and Sepsis
Findings

Of the living patients, 62 (66 %) received single antibiotics
while 27 (60%) of the deceased patients received multiple
antibiotics (p<0.001). The blood cultures were positive in
8 (8.5%) of the surviving patients and the trachea cultures
were positive in 5 (56.3%). In addition, 15 (33.3%) of the
deceased patients’ blood cultures were positive, as were
18 (40%) of their trachea cultures (p<0.001 and p<0.001,
respectively) (Table 3).

While 89 (48.9%) of all the patients did not produce
microorganisms, Acinetobacter baumannii was found in 17
(9.3%) and Escherichia coliin 15 (8.2%). Of the patients
who developed sepsis, 17 (23.6%) produced A. baumannii
and 12 (16.7%) E. coli. A. baumannii was detected most
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frequently in trachea cultures and E. coli in urine cultures
(Table 4).

The 35 patients with sepsis were divided into two
groups: Those who survived (n=7) and those who did not
(n=28). The patients’ clinical information is given in Table 5.

Ten of the septic patients (28.6%) had diseases of the
respiratory system, seven (20%) had gunshot injuries, and
five (14.3%) were diagnosed with trauma (Table 6).

B-lactam/B-lactamase inhibitor-type antibiotics were
used on 65 (28.6%) of the patients, while 279, 3, and 4"
generation cephalosporins were used on 43 (18.9%).
Of the patients with sepsis, carbapenems were used on
17 (19.5%), colistin on 16 (18.4%), and tigecycline on 11
(12.6%) patients (Table 7).

A Community-acquired Infection

Seven patients were diagnosed with sepsis at the time
of hospitalization. Oseltamivir treatment was begun on two
patients with initial diagnoses, later confirmed, of HIN1.
Streptococcus pneumoniae was found in three patients,
Haemophilus influenzae in one, and Staphylococcus aureus
and aspergilloma in one.

Discussion

In our study, we investigated the reasons for
hospitalization, the sepsis development rates, the pathogens
causing sepsis, and the mortality rates and causes for Syrian
patients in ICU.

In the early period of the studies relating to the Syrian
civil war, patients underwent surgery due to trauma (9,10).
In a study evaluating arrivals of both refugees and locals
at emergency service units, it was reported that refugees’
medical emergencies included high rates of many types
of trauma, especially of the head, neck, and extremities,
as compared to those rates for local residents (9). Another
study showed that the most common surgical site regions
were head and neck (52.7%), followed by the thorax and
abdomen (27.8%), and multiple-system injuries (13.8%)
(10). In another study on trauma, 24.2% of the patients had
head and neck trauma, and 15.3% had chest, abdomen and
back trauma (13). Duramaz et al. (14) reported that injuries
were more common in lower extremities, upper extremities
and axial skeleton. Blunt trauma was significantly higher
in upper extremity injuries compared to other types of
injuries. In a study conducted in central Europe, the most
common reasons for admission among Syrian patients were
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surgery (43.3%), medical (36.5%) and psychiatric (15.6%).
In addition, the most common acute infectious diseases
(43.9%) were respiratory, gastrointestinal and urinary tract
infections (15).

In our study, it was seen that the most important causes
of hospitalization were pathologies of the respiratory system

(20.9%) trauma (18.7%) and gunshot wound (14.4%).
Besides, 67 (48.2%) of our patients underwent surgical
intervention. 44 (65.7%- multiple injuries) of patients had
thorax and abdominal injuries. It was further noted that
tumoral causes, which were not mentioned in the literature,
accounted for as high a rate as 10.1%. In the present study,

Table 1. Surviving and deceased patients’ demographic and clinical characteristics

Surviving Deceased Total OR
(n=94) (n=45) (n=139) P (95% CI)
Age Median (min/max) | 43 (1/87) 54 (3/90) 46 (1/90) 0.068 -
APACHE-II Median (min/max) | 11(6/29) 29 (9/38) 13 (6/38) <0.001 -
DMV Median (min/max) | 0(0/43) 7(0/270) 1(0/270) <0.001 -
DIC Median (min/max) | 3 (1/46) 9(1/270) 4(1/270) <0.001 -
Sex
Female n (%) 36 (38.3) 12 (26.7) 48 (34.5) o
Male n (%) 58 (61.7) 33(73.3) 91 (65.5)
Province-referral from
Patient from other province n (%) 7(7.4) 5(11.1) 12 (8.6)
Same-province patient n (%) 78 (83.0) 34 (75.6) 112 (80.6) 0.588 -
Hatay State Hospital n (%) 9(9.6) 6(13.3) 15(10.8)
Diagnosis
Gunshot wound n (%) 11(11.7) 9(20.0) 20(14.4) -
Respiratory disease n (%) 13(13.8) 16 (35.6) 29 (20.9) 3.4(1.5-8.01)
Renal disease n (%) 0(0.0) 2 (4.4) 2(1.4) -
Trauma n (%) 23 (24.5) 3(6.7) 26 (18.7) 4.5(1.3-16.02)
Cardiac disease n (%) 5(5.3) 5(11.1) 10(7.2) 0.004 -
Cancer n (%) 12(12.8) 2 (4.9) 14(10.1) -
Cerebrovascular disease n (%) 6(6.4) 3(6.7) 9 (6.5) -
Intoxication n (%) 6(6.4) 1(2.2) 7 (5.0 -
Gastrointestinal disease n (%) 10(10.6) 2(4.4) 12(8.6) -
Other n (%) 8(8.5) 2 (4.4) 10(7.2) -
MV usage
No n (%) 55 (58.5) 2 (4.4) 57 (41.0) woor &
Yes n (%) 39 (41.5) 43 (95.6) 82 (59.0) 30.3(6.9-132.6)
Surgery
No n (%) 43 (45.7) 29 (64.4) 72 (51.8) ooar
Yes n (%) 51(54.3) 16 (35.6) 67 (48.2) 2.1(1.03-4.5)
Anatomical region injured
Head n (%) 6(11.8) 6 (37.5) 12 (17.9)
Thorax and abdomen n (%) 36 (70.6) 8(50.0) 44 (65.7) 0.091 -
Extremities n (%) 9(17.6) 2(12.5) 11(16.4)

Mann-Whitney U test (Monte Carlo), Pearson'’s chi-squared test (Exact/Monte Carlo), Fisher-Freeman-Halton test (Monte Carlo), Fisher Exact test (Exact), odds ratio (95%
confidence interval). OR: odds ratio, CI: confidence interval, min: minimum, max: maximum, DMV: days on mechanical ventilator, DIC: days in intensive care, MV: mechanical

ventilation
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Table 2. Comorbid diseases

n=163 (%)

*X
None 67 (41.1)
Cardiac diseases 43 (26.4)
Diabetes mellitus 17 (10.4)
Renal diseases 15(9.2)
Respiratory diseases 10 (6.1)
Cerebrovascular diseases 6(3.7)
Other 5(3.1)
Total 163

*One patient has more than one disease

respiratory failure was found to be the most important cause
(35.6%) of mortality. In the diagnostic-based evaluation of the
patients, it was observed that the most septic complications
were in patients with respiratory failure, and it was thought
that this had an effect on the development of mortality
(28%). In the correlation analysis we performed, the most
important factor affecting mortality was the development of
sepsis. In all Syrian patients, the overall mortality rate was
32.37%, while the same rate in Syrian patients with sepsis
was 80%.

One of the aims of our study was the evaluation of the
mortality and of the pathogens that cause sepsis development

Table 3. Evaluation of cultures taken from surviving and deceased patients

Surviving Deceased Total OR

(n=94) (n=45) (n=139) P (95% Cl)
Culture taken from
None taken n (%) 77 (81.9) 14 (31.1) 91 (65.5) -
Tracheal aspirate n (%) 2(2.1) 8(17.8) 10(7.2) 22 (4.2-114.6)
Blood n (%) 5(5.3) 7 (15.6) 12(8.6) <0.001 7.7(2.1-27.7)
Urine n (%) 0(0.0) 2 (4.49) 2(1.4) -
Injury site n (%) 6 (6.4) 3(6.7) 9 (6.5) -
Two or more regions n (%) 4(4.3) 11 (24.4) 15(10.8) 15.1 (4.2-54.3)
Microorganism found
None n (%) 74 (78.7) 15(33.3) 89 (64.0) -
Single microorganism n (%) 10 (10.6) 15(33.3) 25(18.0) <0.001 7.7 (2.9-20.4)
Multiple microorganisms n (%) 10 (10.6) 15(33.3) 25(18.0) 7.7 (2.9-20.4)
Antibiotic administered
None n (%) 12 (12.8) 1(2.2) 13(9.4) -
Single antibiotic n (%) 62 (66.0) 17 (37.8) 79 (56.8) <0.001 |3.2(0.4-27.1)
Multiple antibiotics n (%) 20(21.3) 27 (60.0) 47 (33.8) 16.2 (1.9-135.01)
Urine culture
Negative n (%) 89 (94.7) 38 (84.4) 127 (91.4) wose |
Positive n (%) 5(5.3) 7(15.6) 12 (8.6) -
Blood culture
Negative n (%) 86 (91.5) 30 (66.7) 116 (83.5) oot &
Positive n (%) 8(8.5) 15 (33.3) 23 (16.5) 5.4(2.1-13.9)
Tracheal culture
Negative n (%) 89 (94.7) 27 (60.0) 116 (83.5) oo &
Positive n (%) 5(5.3) 18 (40.0) 23 (16.5) 11.9 (4.02-34.9)
Injury site culture
Negative n (%) 85 (90.4) 42 (93.3) 127 (91.4) 0751 -
Positive n (%) 9(9.6) 3(6.7) 12 (8.6) -
Sepsis
No n (%) 86 (91.5) 19 (40.4) 104 (75.5) oo &
Yes n (%) 7(7.5) 28 (59.6) 35(24.5) 14.7 (5.8-37.5)

Mann-Whitney U test (Monte Carlo), Pearson'’s chi-squared test (Exact/Monte Carlo), Fisher-Freeman-Halton test (Monte Carlo), Fisher Exact Test (Exact), odds ratio (95%
confidence interval). OR: odds ratio, Cl: confidence interval
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in Syrian patients. In a multicenter international study, the
hospital mortality rate of sepsis patients was found to be
47.2% in Africa and 13.1% in North America (16). Another
study showed that mortality rate of severe sepsis was 36.7
% in South/Central America and 44 % Eastern Europe (17). In
Uganda, hospital mortality associated with sepsis was 43%
(18), in Thailand 50% (19). In a study conducted in an ICU
in Turkey, the sepsis mortality rate was reported as 87.3%.
The most commonly isolated agent in the development of
sepsis, according to that study, was Gr (-) bacteria, at 65.9
% (20). In our study, it was seen that the sepsis mortality
rates of the Syrian patients were similar to those of the local
population (80%).

The most common pathogen among sepsis patients was
A. baumannii, the second most common was E. coli. While
death from sepsis in high-income countries has been 30%-
40% in the last decade and is steadily falling (21,22), the
mortality rate in low-income regions of the world has risen
as high as 80% (23-26). In a multicenter study conducted
in Turkey, the mortality was found to be very high among

patients with sepsis and septic shock in the ICU (55.7% and
70.4%, respectively). The most isolated microorganism was
Acinetobacter spp. (33.7%) and approximately 74.8% of
Acinetobacters were resistant to carbapenems (27). In our
study, the rate of Acinetobacter spp. in all Syrian patients
was 9.3% and 23.6% in patients with sepsis. Carbapenem
use rates were 11.9% in all Syrian patients and 19.5% in
sepsis patients.

In the study of Turktan et al. (11), 37 patients in an ICU
were hospitalized because of infection. The most common
community infection was pneumonia (49%) and urinary
infection (16.3%). In eight of them, the infection developed
as a result of community-acquired microorganisms, the most
important of which was Mycobacterium tuberculosis. This
situation was thought to have been caused by the difficulty
of the refugees’ living conditions, and high population density
of their living quarters. £. coliwas the second most common
pathogen reported in that study (11). In our study, although
M. tuberculosis was not observed as a causative pathogen, it
was noted that at the time of admission, seven patients had

Table 4. Distribution of microorganisms detected, by culture type

s | eay T moogcutore | (I T | e
Microorganism n (%) n (%) n (%) n (%) n (%) n (%)
None detected 89 (48.9) - - - - -
Acinetobacter baumannii 17(9.3) 17 (23.6) 5(17.8) 9(34.7) 3(21.4) 3(42.8)
Streptococcus pneumoniae 3(1.6) 3(4.2) 2(7.1) 0(0.0) 1(7.1) 0(0.0)
Candida fungus 9(4.9) 8(11.1) 4(14.3) 2(7.7) 2(14.4) 0(0.0)
MSSA 6(3.3) 4(5.6) 2(7.1) 1(3.8) 1(7.1) 0(0.0)
CNS 12 (6.5) 5(6.9) 4(14.3) 0(0.0) 1(7.1) 0(0.0)
Escherichia coli 15(8.2) 12 (16.7) 1(3.6) 3(11.5) 6 (42.9) 2(28.6)
Klebsiella pneumoniae 8(4.4) 7(9.7) 0(0.0) 6(23.2) 0(0.0) 1(14.3)
VRE 1(0.6) 1(1.4) (3.6) 0(0.0) 0(0.0) 0(0.0)
Stenotrophomonas maltophilia 4(2.2) 4 (5.5) 3(10.7) 1(3.8) 0(0.0) 0(0.0)
Pseudomonas aeruginosa 7(3.9) 4(5.5) 1(3.6) 2(7.7) 0(0.0) 1(14.3)
Enterococcus 4(2.2) 3(4.1) 2(7.1) 1(3.8) 0(0.0) 0(0.0)
Haemophilus influenzae 1(0.6) 1(1.4) 0(0.0) 1(3.8) 0(0.0) 0(0.0)
Aspergillus fumigatus 1(0.6) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Enterobacteriaceae 2(1.1) 1(1.4) 1(3.6) 0(0.0) 0(0.0) 0(0.0)
MRSA 1(0.6) 1(1.4) 1(3.6) 0(0.0) 0(0.0) 0(0.0)
Viruses (H1N1) 2(1.1) 1(1.4) 1(3.6) 0(0.0) 0(0.0) 0(0.0)
Toplam 182/100 72/100 28/100 26/100 14/100 7/100
MSSA: methicillin-susceptible Staphylococcus aureus, CNS: coagulase-negative staphylococci, VRE: vancomycin-resistant enterococci, MRSA: methicillin-resistant
Staphylococcus aureus
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Table 5. Evaluation of sepsis patients’ data

Surviving Deceased Total

(n=7) (n=28) (n=35) P
Age Mean +SD 41.29+19.11 49.93+22.24 48.20+21.67 0.290
Day sepsis developed (+) Median (min/max) 7(2/18) 5(1/75) 5(1/75) 0.774
NLR Median (min/max) 9.63 (5.75/150) 11.50 (0.67/110.34) 11.34(0.67/150) 1
NLR % Median (min/max) 9.65 (6.58/15.68) 11.19 (2.10/47.25) 11.01(2.10/47.25) | 0.749
Blood glucose value at admission Median (min/max) 145 (83/229) 194 (73/475) 175 (73/475) 0.177
SOFA score Median (min/max) 5(2/5) 5(2/10) 5(2/10) 0.214
DIC Median (min/max) 31(11/46) 17 (2/270) 17 (2/270) 0.121
Sex
Female n (%) 2 (28.6) 8(28.6) 10 (28.6) ]
Male n (%) 5(71.4 20(71.4) 25(71.4)
ARF
No n (%) 5(71.4 14 0 19 (54.3)
Yes n (%) 2 (28.6) 14 (50.0 16 (45.7) 0415
Blood culture
Negative n (%) (42.9) 11(39.3 14 (40.0) ]
Positive n (%) 4(57.1) 17 (60.7 21(60.0)
Tracheal culture
Negative n (%) (42.9) 11(39.3 14 (40.0) ]
Positive n (%) 4(57.1) 17 (60.7) 21(60.0)
Urine culture
Negative n (%) 5(71.4 20(71.4) 25(71.4)
Positive n (%) 2 (28.6) 8(28.6) 10 (28.6) !
Injury site culture
Negative n (%) 5(71.4) 25(89.3) 30(85.7) 0.256
Positive n (%) 2 (28.6) 3(10.7) 5(14.3)
Mann-Whitney U test (Monte Carlo), independent samples t-test, Pearson’s chi-squared test (Exact/Monte Carlo), Fisher-Freeman-Halton test (Monte Carlo), Fisher Exact test
(Exact), odds ratio (95% confidence interval). Min: Minimum, Max: maximum, SD: standard deviation, ARF: Acute renal failure, NLR: Neutrophil/lymphocyte ratio DIC: days in
intensive care, SOFA: Sequential Organ Failure Assessment

developed sepsis as a result of other community-acquired
factors. Two of those patients were initially diagnosed with
H1N1, and oseltamivir treatment was begun; the diagnosis
was later confirmed. S. pneumoniae was detected in three
of the remaining patients, H. influenzae in one, and S. aureus
and aspergilloma in the last one.

It has been reported that ICU admission rates are high
in migrant populations because such factors as a lack
of prevention and protection in healthcare services, the
withdrawal of vaccination programs, low environmental
hygiene standards, outdoor living conditions, overcrowding,
and exposure to low temperatures have raised the sensitivity
to infection (28-33).

Turk J Intensive Care 2021;19:62-70

Regarding the limitations of our study, it was not
possible to evaluate the ICU hospitalization among the local
population in the same period, and the number of cases was
low. However, its most important advantage is the fact that it
is the first study evaluating sepsis among the Syrian patients
in an ICU in our country; as such, it can shed light on wider
studies to be conducted.

Conclusion

Syrian patients were admitted to the ICU mostly due
to respiratory system disease. Comorbid disease was the
most common heart disease. A. baumanii and E. coli were
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Table 6. Diagnostic classification of sepsis patients

Diagnosis n=35 (%)
Gunshot wound 7(20.0)
Respiratory diseases 10 (28.6)
Renal diseases 2(5.7)
Trauma 5(14.3)
Cardiac diseases 5(14.3)
Cancer 3(8.6)
Intoxication 1(2.9)
Gastrointestinal disease 1(2.9)
Other 1(2.9)
Table 7. Classification of antibiotics used

Antibiotic ﬁl(';;‘:;f')‘ts ie(op/:)ii)‘(’f)”e“ts
None used 13(5.7)
B-lactam/p-lactamase inhibitor | 65 (28.6) 12(13.8)
2™, 3, & 4th generation

cephalosporins 43 (18.9) 2(2.3)
Carbapenems 27 (11.9) 17 (19.5)
Colistin 15 (6.6) 16 (18.4)
Tigecycline 12 (5.3) 11(12.6)
Quinolones 11 (4.8) 3(3.4)
Anti-anaerobic agents 8(3.5) 3(3.4)
Linezolid 8(3.5) 4(4.6)
Macrolides 7(3.1) 3(3.4)
Antifungals 7(3.1) 7(8.0)
Sulfonamides 4(1.8) 4 (4.6)
Oseltamivir 3(1.3) 2(2.3)
Aminoglycosides 2(0.9) 1(1.1)
Glycopeptides 2(0.9) 2(2.3)

X*: One patient used more than one

isolated most frequently in Syrian patients and 29, 39, &
4" generation cephalosporins were used most frequently
in septic patients, and carbapenems also were used in
these patients. APACHE-II scores, the duration of MV, and
the number of days hospitalized in ICU were all found to be
higher for deceased patients than for the survivors.
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Yogun Bakim Unitelerinde Izole Edilen Acinetobacter
Baumannii zolatlarimin Kolistin MIK Degerlerinin ve
Direng Genlerinin Irdelenmesi

Colistin MICs and Resistance Genes of Acinetobacter
Baumannii 1solated in Intensive Care Units

0Z Amag: Acinetobacter baumannii yogun bakim (initelerinde yatan hastalarda saglik bakimi
iliskili enfeksiyonlara neden olan firsatgi bir patojendir. A. baumannii farkli mekanizmalarla hizli
bir sekilde antimikrobiyallere karsi direnc gelistirebilmektedir. Coklu ilag direncli (CID) izolatlarinin
olusturdugu enfeksiyonlar; morbidite ve mortalitesi yliksek, uzun slreli hospitalizasyon gerektiren
enfeksiyonlardir. Kolistin, CID A. baumannii izolatlarina karsi kullanilabilen son antimikrobiyallerden
biridir. Bu izolatlarinin artmasina bagli olarak kolistin kullanimi tim diinyada artmistir. Calismamizda
yogun bakim Unitelerinde yatan hastalarin kan kiiltirlerinden izole edilen CID A. baumannii
izolatlarinda kolistin direng oranlarinin, minimum inhibitér konsantrasyon (MIK) degerlerinin
ve kolistin direncine neden olan plazmid aracili yayilim gdsteren direnc genlerinin arastiriimasi
amagclanmistir.

Gereg ve Yéntem: Calismamiza Ocak 2017-Aralik 2018 tarihleri arasinda laboratuvarimizda kan
kiiltir érneklerinden izole edilen 97 A. baumannii izolati alindi. izolatlarin MIK degerleri Avrupa
Antimikrobiyal Duyarlilik Testi Komitesi 6nerileri dogrultusunda broth mikrodilisyon yontemiyle
arastinldi. Polimeraz zincir reaksiyonu ile kolistin direnc gen bolgeleri mcer 1-5 calisild.

Bulgular: Calisilan A. baumanniiizolatlarinin 8'i (%8,2) direncli, 89'u (%91,8) duyarli saptandi. Kolistin
l\/IiK50 degeri 0,5 pg/mL, l\/IiK90 degeri 2 pg/mL olarak bulundu. Kolistin direncinin horizontal yayilim
tehlikesi acisindan arastirilan plazmid aracili mcr gen bélgeleri (1-6 mer genleri) belirlenemedi.
Sonug: Kolistin hastanemiz yogun bakim Unitelerinde yatan hastalarin, A. baumannii izolatlarina
bagl enfeksiyonlarinin tedavisinde hala etkin olarak kullanilabilecek énemli bir antimikrobiyaldir.
Ancak kolistine karsi direnc gelisimini 6nlemek icin, irrasyonel antibiyotik kullanimi engellenerek
antimikrobiyal duyarlilik testi sonuglarina gore tedavi uygulanmasi gerekmektedir. Ayrica direngli
izolatlarin hastanelerde kolonizasyonunun énlemesi icin gerekli enfeksiyon kontrol énlemlerinin
alinmasinin 6nemli oldugu kanisindayiz.

Anahtar Kelimeler: Acinetobacter baumannii, kolistin, yogun bakim Unitesi

ABSTRACT Objective: Acinetobacter baumannii is an opportunistic pathogen that causes
healthcare-associated infections in hospitalised patients in intensive care units. A. baumannii can
quickly develop resistance to antimicrobials through different mechanisms. Infections caused
by multidrug-resistant (MDR) isolates have high morbidity and mortality and require long-term
hospitalisation. Colistin is one of the last antimicrobials that can be used against MDR A. baumannii
isolates. Due to the increase of these isolates, the use of colistin has increased worldwide. Our
study aimed to investigate colistin resistance rates, minimum inhibitory concentration (MIC) values
and plasmid-mediated resistance genes in isolates from the blood cultures of patients hospitalised
in intensive care units.

Materials and Methods: A total of 97 A. baumannii isolates from blood culture samples were
included in our study. MIC values of the isolates were investigated by the broth microdilution method
according to The European Committee for Antimicrobial Susceptibility Testing recommendations.
Colistin resistance gene regions mcr 1-5 were studied by polymerase chain reaction.

Results: Eight (8.2%) of the A. baumanniiisolates were resistant, and 89 (91.8%) were sensitive.
The colistin MIC, value was 0.5 pg/mL, and its MIC, value was 2 pg/mL. The plasmid-mediated
mcr gene regions (1-5 mcr genes) investigated for the risk of horizontal spread of colistin resistance
could not be determined.
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Conclusion: Colistin is an important antimicrobial that can still be used effectively to treat infections due to A. baumanniiisolates in our intensive care units.
However, to prevent the development of resistance against colistin, irrational antibiotic use should be prevented, and treatment according to antimicrobial
susceptibility test results is required. In addition, we believe that it is important to take the necessary infection control measures to prevent the colonisation

of resistant isolates in hospitals.
Keywords: Acinetobacter baumannii, colistin, intensive care units

Giris

Yogun bakim (initelerinde (YBU) yatan hastalarda gelisen
enfeksiyonlar gerek hastalarin ¢oklu organ yetmezligi ve
gerekse de etken mikroorganizmanin antimikrobiyal direnci
nedeniyle ylksek mortalite ve morbiditeye neden olmaktadir
(1-3). Bu enfeksiyonlar tim saglik bakim iliskili enfeksiyonlarin
yaklasik yarisini olusturmaktadir. Acinetobacter baumannii
immUn yetmezlikli, ventilatér bagiml hastalarda sepsis,
pndémoni, menenjit ve yara enfeksiyonlarina neden olan
firsatcl bir patojendir (1,2). A. baumannii'nin saghk bakim
iliskili enfeksiyonlarin %3-20'den sorumlu oldugu ve YBU
A. baumannii'ye baglh enfeksiyonlarinin mortalite oraninin
%50-60 arasinda oldugu bildirilmektedir (2,3). Dolayisiyla YBU
gelisen enfeksiyonlarda etkenlerin takibi, kontrol 6nlemlerinin
planlanmasi, uygulanmasi, sonuglarin gézlenmesi ve uygun
tedavi stratejilerinin gelistiriimesi icin dnem tasimaktadir.

A. baurmannii coklu ilac direnci (CID) ve enfeksiyonlarinin
artmasi nedeniyle tedavi yonetiminde 6nemli sorunlara yol
acmaktadir. A. baumannii ginimUzde antimikrobiyal direng
krizindeki temel faktorlerden biri olarak kabul edilmektedir.
Ayrica YBU en sik rastlanilan firsatci patojendir (4,5). Orta
Asya ve Dogu Avrupa Antimikrobiyal Direng Slrveyans
Agl (CAESAR) 2017 vyili raporunda dinyada invaziv
drneklerden YBU izole edilen Acinetobacter oraninin %23,
2018'de %21 oldugunu, tim dinyada CID'ye (kinolonlar,
aminoglikozidler ve karbapenemler) sahip Acinetobacter
oraninin ise 2017'de %57, 2018 raporunda %62 oldugu
bildirilmektedir. Tirkiye'de ise CiD'ye sahip Acinetobacter
oraninin 2017 %76, 2018 %78 olarak belirtmistir (6,7).
CID'ye sahip A. baumanniiizolatlarinin tedavisi igin mevcut
terapdtik secenekler kolistin ve tigesiklin ile sinirhdir.
Ancak, tigesiklinin farmakokinetik profili ve dislik serum
konsantrasyonlari nedeniyle bakteriyemi tedavisi igin uygun
bir secenek degildir (8).

Ciddi nefrotoksik etkileri nedeniyle kullaniimayan
polimiksinler, CID Gram-negatif bakteriler (6zellikle
A. baumannii) ile olusan enfeksiyonlarin sikliginda artis ve
tedavilerinde yasanan yetersizlikler nedeniyle son vyillarda,
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tekrar giindeme gelmislerdir. Klinik olarak kullanilan en
populer polimiksin ailesi Uyesi antimikrobiyal kolistindir.
Kolistinin klinikte CID bulunan A. baumannii'nin neden
oldugu enfeksiyonlarda ve 6zellikle de kolistin disindaki diger
antibiyotiklere direnc varliginda kullanilmasi énerilmektedir.
Ancak, son raporlar kolistin direncinin tim ditnyada, sik
kullanimina baglh olarak arttigini géstermektedir (9-11).
Calismamizda YBU yatan hastalarin kan kulttrlerinden
izole edilen CID sahip A. baumannii izolatlarinda kolistin
diren¢ oranlarinin, minimum inhibitér konsantrasyon (MIK)
degerlerinin ve kolistin direncine neden olan plazmid aracili
yayihim gosteren diren¢ genlerinin arastirimasi amaclanmistir.

Gerec ve Yontem

Ornekler ve identifikasyon

Calismamiza Ocak 2017-Aralik 2018 tarihleri arasinda
tibbi mikrobiyoloji laboratuvarinda kan kdltar 6rneklerinden
izole edilen 97 A. baumannii izolati alindi. Ayni hastaya ait
tekrarlayan ¢rnekler calisma disi tutuldu.

Kan kultlr siselerinde laboratuvarimiza génderilen
ornekler, BACT/ALERT 3D (BioMérieux, France) tam
otomatize kan kultlr sisteminde 5 glin inktbasyonda birakildi.
Pozitif sinyal veren kan kiltr érnekleri; %5 koyun kanli agar,
eozin metilen blue agar besiyerlerine ekimi yapildi. On sekiz-
24 saat inkiibe edildi. Inkiibasyon sonrasi saf olarak treyen
izolatlarin identifikasyonu Matrix-Assisted Laser Desorption
lonization Time of Flight Mass Spectrometry (BioMérieux,
France) ve konvansiyonel yontemler ile yapildi.

Broth Mikrodiliisyon

Broth mikrodilisyon (BMD); Avrupa Antimikrobiyal
Duyarlilik Testi Komitesi (EUCAST) kurallarina gére 96
kuyucuklu BMD panelleri kullanilarak gerceklestiriimistir.
BMD MIK test araligi 32 pg/mL-0,06 pg/mL olarak
belirlenerek galisildi. EUCAST 6nerileri dogrultusunda BMD
yontemi ile MIK degeri 2 ug/mL ve altinda bulunan izolatlar
duyarli, Ustlinde bulunan izolatlar direncli olarak yorumlandi
(12).
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Kolistin disinda diger antimikrobiyallerin duyarliliklari
otomatize sistem (MicroScan, Simens, USA) ve EUCAST
onerileri dogrultusunda Kirby-Bauer disk diffiizyon yontemi
kullanilarak belirlendi.

Kolistin Diren¢ Genlerinin Molekiiler Analizi

Kolistin icin direng gen bolgeleri mcr 1-5 Rebelo ve ark.
(13) tarif ettigi sekilde multipleks polimeraz zincir reaksiyonu
(PZR) ile calisildi. Calisilan primer setlerine ait gen bdlgeleri
Tablo 1'de gdsterilmektedir.

istatistiksel Analiz

Calisma verilerinin degerlendiriimesinde tanimlayici
istatiksel analiz kullanild.

Bulgular

Altin standart olan BMD yoéntemi ile 8 (%8,2) izolat
direncli, 89 (%91,8) izolat duyarli saptandi. BMD ile
A. baumannii kolistin MIK_; 0,5 pg/mL, MIK,, 2 pg/mL olarak
belirlendi (Tablo 2). Kolistin direncinin horizontal yayilim
tehlikesi acisindan, plazmid aracii mcr gen bolgelerinin
varligr arastirildi. Ancak, plazmid aracili kolistin direnci ile
iliskili mcr gen bolgeleri (1-5 mcr genleri) bulunamamistir.
Kolistin ve diger antimikrobiyallerin diren¢ oranlari Sekil 1'de
gosterilmistir.

Tartisma

lIk olarak 1939 yilinda tanimlanan A. baumannii cevresel
olarak toprak ve suda bulunan Gram-negatif kokobasildir.
Insanda ise derinin bakteriyel florasinda dzellikle aksilla, kasik,
tirnak gibi nemli bolgelerde bulunabilmektedir (14). Ancak
hastane ortamina kolonize olabilmekte, basta YBU olmak
Uzere cerrahi ve dahili Unitelerde yatan kritik hastalarda saglk
bakimi iliskili enfeksiyonlara neden oldugundan, en dnemli
firsatgl patojenler arasinda yer almaktadir (1,5). Hastalk
Kontrol ve Onleme Merkezleri verilerine gore, CID'ye sahip
A. baumannii izolatlan YBU enfeksiyonlarinin %20’sini, fiziksel
olarak tibbi ekipmana bagl olan hastalarda enfeksiyonlarin
%7'sini olusturmaktadir (15).

A. baumannii dzellikle altta yatan patolojileri olan
bagisiklik sistemi baskilanmis hastalarda saglik bakim iliskili
pnomoni ve kan dolasimi enfeksiyonlarinin Gnemili bir nedeni
olarak karsimiza ¢cikmaktadir. ABD'de yilda yaklasik 12.000
A. baumannii enfeksiyonu ve bu enfeksiyonlara bagli
500 6liumle meydana geldigi tahmin edilmektedir (16).
A. baumannii ile olusan enfeksiyonlar icin risk faktorleri
arasinda; ileri yas, altta yatan ciddi hastaliklarin varhgi,
immuUn yetmezlik, major travma veya yanik yaralanmalari,
invaziv islemler, kalici kateterlerin varligi, mekanik
ventilasyon, uzatilmis hastanede kalis ve daha donce
antimikrobiyal tedavi 6zellikle Gglincl kusak sefalosporinler,

Tablo 1. Kolistin direng gen bdlgeleri primer setleri Direng orani (%)
Primer | Primer sekans Gene ::;:Jir 100 1 89.4 S oA B e 90.1
(bg) o] .
mcr-1(F) | 5-AGTCCGTTTGTTCTTGTGGC-3' bla 320
mer-1(R) | 5-AGATCCTTGGTCTCGGCTTG-3' e 601
mcr-2 (F) | 5-CAAGTGTGTTGGTCGCAGTT-3" bla 715 40 I
mer-2 (R) | 5-TCTAGCCCGACAAGCATACC-3' mer2 5 o
mcr-3 (F) | 5-AAATAAAAATTGTTCCGCTTATG-3' bla 929 . - ' . . . , . ‘
mcr-3 (R) | 5-AATGGAGATCCCCGTTTTT-3' mer3 4 § B E = B B £ T
mcr-4 (F) | 5-TCACTTTCATCACTGCGTTG-3' S % = B % & 2=%g 7 Ee
mr-4 (R) | 5-TTGGTCCATGACTACCAATGy | D omas | 1116 == v o& S
mcr-5 (F) | 5-ATGCGGTTGTCTGCATTTATC-3' bl 1644 Sekil 1. Acinetobacter baumannii izolatlarinin antimikrobiyallere direnc
mcr-5 (R) | S“TCATTGTGGTTGTCCTTTTCTG-3 il ;r(aTn #‘i:1etoprim/sulfametoksazol, SAM: Ampicillin/sulbactam
Tablo 2. Acinetobacter baumanniiizolatlarinin kolistin inhibisyon ve %50, %90 MiK degerleri
Kolistin MiK (ugr/mL) inhibisyon % MiK (ugr/mL)
0,06 0,125 0,25 0,5 1 2 4 8 16 32 %50 %90
Acinetobacter baumannii 7.2 14,4 21,6 50,6 75,3 91,8 95,9 98 99 100 0,5 2
MiK: Minimum inhibitér konsantrasyon
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florokinolonlar ve karbapenemler uygulanmasi yer
almaktadir (2,6).

Son vyillarda destekleyici tedavilerin, invaziv girisimlerin
artmasi ve hastanelerde irrasyonel ve uzun sureli antibiyotik
tedavisi, Ozellikle A. baumannii izolatlarinda antibiyotik
direncinin yayllmasini ve CID'ye sahip izolatlarin seleksiyonunu
kolaylastirmaktadir. A. baumannii bircok antimikrobiyale cesitli
mekanizmalar ile direng gelistirmesi sonucu enfeksiyonlarinin
tedavisinde kullanilan ampisilin-sulbaktam, seftazidim,
florokinolonlar, kotrimoksazol, amikasin ve tetrasiklin gibi
antimikrobiyaller yetersiz kalmaktadir. Karbapenemler su
anda enfeksiyonlara karsi tercih edilen antibiyotiklerdir,
ancak son vyillarda diren¢ oranlari 6nemli dl¢tide artmistir
(4,5). 2017 yih CAESAR raporunda Ulkemizde A. baumannii
izolatlarinda karbapenem direncinin %92, 2018 yili raporunda
%91 olarak bildirmektedir (6,7). Calismamizda karbapenem
grubu antimikrobiyallerden imipenem ve meropeneme direng
oranini %98 olarak belirledik. Benzer sekilde aminoglikozidler,
kinolonlar ve sefalosporinlere karsida ylksek oranda direnc
saptadik.

CID'li A. baumannii, uygun enfeksiyon kontrol énlemleri
alinmadiginda hastane salginlarina neden olabilir. Ayrica
bu izolatlar hastane ortaminda kolonize olabilir ve kolonize
olduktan sonra eredike edilmesi zordur. CID'ye sahip
A. baumannii oranlari, Kuzey Avrupa Ulkelerinde <%1,
GUney ve Dogu Avrupa'daki birgok Ulkede ise >%50 kadar
degismektedir. Bu yiiksek CiD'ye sahip A. baumannii
izolatlarinin oranlari, hastane ortaminda direncli klonlarin
yayllimini yansitmaktadir.
ylUksek olan Ulkelerde A. baumannii'nin neden oldugu
enfeksiyonlarin tedavi seceneklerinde ciddi kisitlamalara
neden olmaktadir (1,14). CID'ye sahip A. baumannii
izolatlarina bagli enfeksiyonlarda son grup antimikrobiyal
olarak kullanilan karbapenem ve kolistin gibi antibiyotiklere
olan direncin her gecen gln artmasi, klinik olarak énemli
endise olusturmaktadir (8). Lee ve ark. (17) 12 hastanin
tedavisinde yalniz kolistin kullandiklarini ve kisa strede
kolistin MIK degerlerinde anlamli bir artis tespit edildigini ve
3 hastada kolistin direncinin gelistigini bildirmistir. Ulkemizde
yapilan c¢esitli calismalarda kolistin direncini; Yolbas ve ark.
(18) %6, Boral ve ark. (19) %1,2 belirlemis, Cetinkol ve ark.

Bu durum direnc oranlari
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(20) ise kolistine karsi direng saptamadiklarini bildirmislerdir.
Talan ve ark. (5) ise 2015 yilinda YBU izole edilen A. baumannii
izolatlarinda direng oranini %27,2 olarak belirlemisler. Ayrica
kolistin direncli izolat izole edilen hastalarin YBU kalis
surelerinin iki kat uzun oldugu belirtmislerdir. Yurt disinda
yapilan calismalarda Maraki ve ark. (21) kolistin direncini
%7.9, Gao ve ark. (22) ise %3, Bogiel ve ark. (23) % 1,5 olarak
bildirmislerdir. Calismamizda, YBU yatan hastalarinin kan
kaltarlerinden izole edilen A. baumannii izolatlarinda l\/IiK50
degerini 0,5 pgr/mL, l\/liK90 degerini 2 pugr/mL, direng orani
ise %8,2 olarak saptadik. Ancak kolistin direncinin horizontal
yayillim tehlikesi acisindan arastirdigimiz plazmid aracili mcr
gen bolgeleri (1-5 mcr genleri) bulamadik.

Sonug

CID sahip A. baumanniiizolatlari yogu bakim Unitelerinde
onemli bir sorundur ve neden oldugu enfeksiyonlarin
morbidite ve mortalitesi ylksektir. Kolistine karsi her gecen
gln artan diren¢ bu izolatlara bagli enfeksiyonlarin tedavi
seceneklerini azaltmaktadir. Her ne olursa olsun, kolistine
karsi direng artisi korkunctur. A. baumannii'nin neden
oldugu enfeksiyonlari tedavi etmek icin yeni antibiyotik
rejimlerine ihtiyac vardir. Ayrica 6zellikle YBU bu izolatlarin
direng oranlarinin takip edilmesinin ve direncli izolatlarin
hastanelerde kolonizasyonunun &nlenmesi icin gerekli
enfeksiyon kontrol dnlemlerinin alinmasinin énemli oldugu
kanisindayiz.
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The Turkish Adaptation, Validity and Reliability Study
of the Intensive Care Unit-RESPECT Scale

Yogun Bakim Unitesi-Saygi Olgegi’nin Tirkgeye
Uyarlama, Gegerlik ve Glvenirlik Galismasi

ABSTRACT Objective: Intensive care units (ICUs) present patients and families with many
challenges. Therefore, respecting them may contribute positively to their recovery. This study aims
to determine the psychometric properties of the Turkish version of the ICU-RESPECT scale.
Materials and Methods: A methodological, cross-sectional study design was used. It was
conducted in different types of ICUs between April and September 2019 with a hundred patients
and family members. Data were collected with a socio-demographic form, The ICU-RESPECT scale,
the Family Satisfaction in the ICU Survey, and The Newcastle Satisfaction with Nursing scales. The
adaptation of the scale, language validity and content validity were studied. The construct validity
of the scale was analysed by factor analysis. The reliability of the scale was evaluated with the
reliability coefficient, and the scale was tested with similar measurement tools.

Results: The Kaiser-Meyer-Olkin coefficient and Bartlett's sphericity test results determined that
the data were suitable for factor analysis. A single factor that had 73.56% of the total variance
was found. The reliability coefficient for the scale was 0.95. A strong positive correlation between
scales was determined.

Conclusion: The ICU-RESPECT scale is a valid and reliable instrument for the Turkish population.
Keywords: Intensive care units, patient, respect for life, reliability, validity

0z Amac: Yogun bakim Uniteleri (YBU), hastalar ve aileleri icin bircok zorluk icermekte olup,
hastalara ve ailelerine saygl duyulmasi iyilesmeye olumlu katkida bulunabilir. Bu calismanin amaci
YBU-SAYGI élcegini Tiirkceye uyarlayarak psikometrik zelliklerini belirlemektir.

Gere¢ ve Yontem: Calisma, metodolojik ve kesitsel bir tasarim kullanilarak Nisan-Eylil 2019 tarihleri
arasinda bir egitim ve arastirma hastanesinin farkli YBU'lerinde toplam yiiz hasta ve aile (iyesi
ile gerceklestirilmistir. Veriler; Sosyo-Demografik Form, YBU-SAYGI 6lcegi, Yogun Bakim Unitesi
Memnuniyet Anketi ve Newcastle Hemsirelik Bakim Memnuniyet élcegi ile toplanmistir. Olcegin
uyumuna iliskin olarak, dil gecerliligi ve igerik gegerliligi calisiimistir. Olcegin yapi gecerligi faktor
analizi ile analiz edilmistir. Olcegin glivenirligi giivenirlik katsayisi ile degerlendirilmis ve élgek benzer
Olcim araclari ile test edilmistir.

Bulgular: Kaiser-Meyer-Olkin katsayisi ve Bartlett'in kiresellik testi sonuclari verilerin faktor analizi
icin uygun oldugunu belirlemis olup toplam varyansin %73,56'sina sahip olan tek bir faktér
bulunmustur. Olgegin ic tutarllik glivenirlik katsayisi 0,95 olarak hesaplanmistir. Olgekler arasinda
glcll pozitif korelasyon saptanmistir.

Sonuc: Bu calisma YBU-SAYGI 6lceginin Tiirk poptilasyonu icin gecerli ve giivenilir bir arac oldugunu
gostermektedir.

Anahtar Kelimeler: Yogun bakim Uniteleri, hasta, yasama saygl, gecerlik, glivenirlik
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Introduction

Intensive care unit (ICU) provides a collaborative
treatment and care with the participation of health
professionals in problems related to a single organ of the
patient or multiple organ failure (1,2). Although ICU is vital to
the patient, critical care has many challenges for patients and
their family members (3-6). These difficulties are different
experiences such as prolonged bed rest, sedation, inactivity,
loss of muscle tone, depression, delirium, poor quality of life,
inadequate self-care, sleep disturbances, fatigue, anxiety and
fear of death among ICU patients (6,7). Therefore, patients
and their family members may experience stress in |CU.
In addition to the traumatic experience of the patient and
their families, there are difficulties in making decisions about
patient-related issues (4).

As a result of developments in human rights and the
protection of individual rights by law, respect for the patient’s
autonomy is accepted as an important patient right today
(8,9). Ethical principles also emphasize respect for the
protection of the integrity of the individual and prevent the
physical and psychological harm of the individual by taking
into consideration the individual characteristics of them
(8). Autonomy is the capacity to make objective or rational
decisions with ethical certainty (9). Since human beings
are capable of making decisions and making judgments
due to their intelligence, they have the right and ability to
act with their emotions, attitudes, and desires. People are
autonomous because they have autonomy, and it may be
interpreted as an object that deserves respect (8). In ICU,
patients are unable to speak due to illnesses, treatment
interventions such as intubation, medications, etc., or
do not have the ability to understand and make decisions
when they are unconscious. The decisions of the patient’s
family members are important in patient-related decisions
when a patient is not capable of making decisions (10).
When deciding on behalf of the patient, in cases where the
patients are inadequate to make decisions about themselves
or are incapable of making this decision, it is important that
the decision be as similar to the original decisions the patient
can make while at will, or that the decision about the patient
has been taken with due consideration of their superior
benefit. Therefore, it is important to respect the ICU patient
and family in this process.

There are not any studies on evaluating respect in
ICU, and there is a need for further studies. Although it is
important to protect the privacy of the patient, to create

environments for the patient and their family members to
feel safe, and to provide uninterrupted and understandable
information for health institutions, there is no valid and
reliable ICU-RESPECT scale for measuring the respect of the
patient and their family members in ICU in Turkey.

Materials and Methods

Aim

This study was aimed to determine the psychometric
properties of the Turkish version of the ICU-RESPECT scale
which was developed by Geller et al. (11).

Study Design

This is a methodological and cross-sectional study.

Participants

This study was conducted with a total of 100 participants
(50 patients and 50 patient’s family members) for the 10-
item scale by considering the number of scale items. The
sample size for each scale item should be 5-10 people
for validity and reliability studies (12). Inclusion criteria for
patients were treated in the ICU, over 18, conscious, not
sedated, not intubated and willing to participate in the
study. Inclusion criteria for patients’ family members were
the family members of the patient who treated in the ICU,
intubated, under sedation, unconscious and to be willing to
participate in the study. Either the patient or one of the family
members of the patient who were hospitalized in the ICU
were included in the study.

Data Collection

The data were collected from patients or family
members in different types of ICUs of an education and
research hospital in Turkey between April-September 2019.
For collecting data, the Socio-demographic form, The ICU-
RESPECT scale, The Newcastle Satisfaction with Nursing
scale, and The Family Satisfaction in The ICU Survey were
used.

Socio-demographic Form: This form consists of the
personal information of the patient and family member.

The ICU-RESPECT Scale: The scale was developed
to purpose a brief index of patient and family member
experiences of respect in the ICU by Geller et al. (11). The
validity and reliability of the items of the scale were tested by
Geller etal. (13). Itis a 10-item and 4-point Likert-type (never-
rarely/occasionally/most of the time/all of the time) self-
reported index to assess patient and family perceptions of
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respect in the ICU setting. Raw total scores ranged from 10 to
40 but, because of skewness, the original scale was ranged
from 1 to 10 (13). High scores show high respect level. Factor
analysis resulted in a unidimensional scale consisting of 10
items with an a of 0.85 and an eigenvalue of 11.3. Factor
loadings ranged from 0.54 to 0.84, and item-test correlations
ranged from 0.47 to 0.71 (11). The ICU-RESPECT scale
covers “Introductions” (members of the care team introduce
themselves to the patient/loved one when they first meet),
“Courtesy"” (members of the care team treat the patient/
loved one with courtesy), “Understanding” (members of the
care team make an effort to understand what matters to
the patient/loved one most), “Responsiveness” (members
of the care team are attentive to the patient/loved one’s
requests), “"Engagement” (patient/loved one feel that the
care team really listen to him or her), “Selfhood” (members
of the care team make efforts to know patient/loved one as
a unique individual), “Privacy” (members of the care team
keep patient/loved one’s body covered as best they could),
“Equal” (members of the care team treat patient/loved one
as their equal), “Comfort” (members of the care team do
everything they could to manage patient/loved one's pain)
and “Treated as human being” (members of the care team
treat patient/loved one the way they would like to be treated
if they were the patient). Cronbach’s alpha for the scale in
this study was 0.95.

The Newcastle Satisfaction with Nursing Scale: The
scale was developed by Thomas et al. (14) and tested for
validity and reliability in the Turkish language by Akin and
Erdogan (15). Itis a 19-item and 5-point Likert-type scale. The
scale anchored from 1 (strongly disagree) to 5 (strongly agree).
Itis measured patients’ experiences of and satisfaction with
nursing, based on their perspective. Cronbach’s alpha for the
scale in this study was 0.85.

The Family Satisfaction in The Intensive Care Unit
Survey: The survey was developed by Heyland and Tranmer
(16) and tested for validity and reliability in the Turkish language
by Tastan et al. (17). The survey consisted of 24 items-5
point Likert-type scale and two categories: satisfaction with
care (14 items) and satisfaction with decision making (10
items). High scores show high satisfaction. Cronbach'’s alpha
for the scale in this study was 0.90.

Ethical Considerations

Before starting the study, permission was obtained
from the developer of the ICU-RESPECT scale. This study
received necessary ethics approval from Bilecik Seyh
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Edebali University's Ethics Committee (decision no: 7, date:
20.02.2019). In addition, permission was received from
the study hospitals. The participating patients and family
members were informed about the purpose of the study.
The study was performed in accordance with the Declaration
of Helsinki.

Statistical Analysis

SSPS 22.0 and Lisrel 8.8 statistical programs were used
to analyze the data. Number, percentage, mean and standard
deviation values were calculated in the definition of the data.
In the adaptation process, language and content validity
were studied. Skewness was measured. In the validation
process, the suitability of the data for explanatory factor
analysis was evaluated with Kaiser-Meyer-Olkin (KMO) and
Bartlett's sphericity test and the reliability of the scale was
evaluated with Cronbach’s alpha. In addition, the Spearman-
Rho correlation test was used to determine the relationship
between the scale and the other scales. For statistical
significance, p<0.05 was accepted. After the confirmatory
factor analysis (CFA), normal theory weighted least squares
chi-square (AX?), degrees of freedom (df), root mean square
error of approximation (RMSEA), normed fit index (NFI)
and comparative fit index (CFl) were calculated. Structural
Equation Modelling was also applied.

Results

Participant Characteristics

The socio-demographic characteristics of the participants
are shown in Table 1. Fifty percent of the participants
were patients, and most of them (85%) were hospitalized
in surgical ICUs. The scores of the patients and family

Table 1. Socio-demographic characteristics of the participants
Patient (n=50) ;a:::tr:::sf?n':islg)
n % n %
Gender of patient
Male 29 58 18 36
Female 21 42 32 64
ICU of patient
Medical ICU 11 22 4 8
Surgical ICU 39 78 46 92
Age of patients 59.70+15.86 (24-87) | 63.88+21.11 (18-93)
ICU: Intensive care unit
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members on the ICU-RESPECT scale were 33.72+5.61 (13-
40) and 33.20+6.60 (12-40), respectively, and there was no
statistically significant difference between the scale mean
scores (t=0.42, p>0.05).

Adaptation Process

Language and Content Validity

ICU-RESPECT's language validity was determined
according to the method proposed by the World Health
Organization for translating and adapting instruments
developed in different languages (18). The scale was
translated from English to Turkish and then translated back
from Turkish to English by five experts who live in Turkey
and had a good command of English and Turkish to ensure
the integrity of meaning. Then, the scale was administered
to five ICU nurses, two ICU patients, two ICU patient’s
family members, and three experts to test the intelligibility
and content validity of the items. These patients and the
patient’s family members were not included in the study.

Validation Process

Explanatory Factor Analysis

In the scale applied to patients and family members
(n=100), the KMO coefficient was determined as 0.919
and Bartlett's sphericity test was determined as 1,047.379
in order to determine the suitability of the data for factor
analysis (p<0.001). KMO coefficient indicating whether the
sample size is sufficient varies between 0-1 and the lower
limit is accepted as 0.50. The Bartlett's sphericity test shows
whether there is a sufficient correlation between the data
and being less than 0.05 of the p-value of this test means
that there is a sufficient relationship between the data to
perform factor analysis (19). KMO coefficient and Bartlett's
sphericity test results determined in this study show that the
data are suitable for factor analysis. As a result of the factor
analysis of the data obtained from the scale, the only single
factor was found that had 73.56% of the total variance and
whose eigenvalue was higher than 1. Factor loads of the
items on the scale ranged from 0.70 to 0.92 (Table 2).

Confirmatory Factor Analysis

The scale was confirmed using CFA. The ICU-RESPECT
scale is 10 items totally and consisting of a single dimension.
The confirmatory fit indexes obtained from the CFA were
determined as AX%/df=3.43, RMSEA=0.15, NFI=0.95 and
CFI=0.96 (Table 3). It is recommended as 2<X?/df< 3; 0.05<
RMSEA<1.0; 0.90<NFI< 0.95 and 0.90<CFI<0.95 (19,20).

These results show that the scale is well adapted to Turkish
culture (Figure 1).

Internal Consistency Coefficient and Correlations
Between Scales

For the reliability of the scale, internal consistency was
evaluated with Cronbach’s alpha coefficient. Cronbach’s
alpha for the scale in this study was 0.95. When the inter-
item and item-total correlations of the scale were examined,
the inter-item correlations were between 0.45-0.86, and the
item-total correlations were between 0.65-0.91. The ICU-
RESPECT scale was applied to patients with the Newcastle
Satisfaction with Nursing scales, and the ICU-RESPECT
scale was applied to families with the Family Satisfaction
in the ICU Survey, and a strong positive correlation between
scales was determined (r=0.64, r=0.64; p<0.05).

Discussion

This study was conducted to determine the validity and
reliability of the ICU-RESPECT scale which was developed
to evaluate the perception of respect of ICU patients and
family members.

Before performing factor analysis, evaluating KMO and
Bartlett's test is recommended in the literature (19). In
this study, the explanatory factor analysis was determined

Table 2. Exploratory Factor analysis results of ICU-RESPECT
Factor Item

Factor load values
0.92
0.91
0.91
0.90
0.90
0.86
0.83
0.81
0.77
10 0.70

Explained total variance =73.56%. ICU: intensive care unit

ICU-RESPECT

/i Nfaanjnn|h|lwWwiN|=—

Table 3. Confirmatory Factor analysis results

Scale AX? df | AX?/df | RMSEA | NFI | CFI

ICU-RESPECT 116.27 |35 | 3.43 0.15 0.95 | 0.96

AX?% Normal theory weighted least squares chi-square, df: degrees of freedom,
RMSEA: root mean square error of approximation, NFI: normed fit index, CFl:
comparative fit index (p<0.001)
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using KMO and Barlett's test. When the explanatory factor
analysis results of the ICU-RESPECT scale were examined,
the factor loads of the items were determined between
0.70-0.92. Geller et al. (13) found the factor loadings of the
scale to be 0.50-0.86 in their study. The factor load value
is the coefficient explaining the relationship of the items in
the scale with the factors. It is stated in the literature that
the scale item loads are above 0.30 (19). According to the
data obtained from this study, it can be said that the factor
load values of the scale are high for both patients and family
members. In this study, as a result of factor analysis, a single
factor structure was obtained similar to the original on the
ICU-RESPECT scale. The items applied to patients and family
members cover 73.56% of the total variance.

In the validity and reliability analysis, the most common
method used in order to test the construct validity is factor

0.3z [CUl
0.11+= [CU2 \
0.0s+= [CU3 \5\6
N.es
0.06+= [CI4 Mo'n
0.64
1.00
o 0oel  ICUS o —0.59
0.67
0.3z ICU§ ’/0/'5
0.5
/ f
0.09+= ICU? 0/’5
/o.se
0.1z [CUS8
0.1z2* [CUY
0.1+ ICUI10

Chi-Square=116.27, df=35, P-value=0.00000, RMSEA=0.153

Figure 1. The standardized estimates of CFA
CFA: Confirmatory factor analysis, ICU: intensive care unit, RMSEA: root mean
square error of approximation, df: degrees of freedom
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analysis. It is associated with what the scale measures
accurately (21). CFA was conducted to examine the validity
of the scale's single-factor structure on the Turkish sample,
and it was found that the single-factor structure of the scale
was confirmed in Turkish culture.

The internal consistency of items was evaluated
with Cronbach’s alpha coefficient in scale development
studies. A coefficient of ‘0.80-1.00" indicates that the
scale is highly reliable (21). The Cronbach’s alpha value
of the scale was determined as 0.95. While Geller et al.
(11) found the Cronbach’s alpha value of the original scale
as 0.85, Geller et al. (13) determined it as 0.90 in the
validation study.

Although it was suggested in the literature to evaluate
the time invariance of a scale with the same group at
two-four week intervals (22), in this study, re-test was
not performed because of the emotional and physical
instability of the patients and family members in the ICU
(23). This problem was solved using similar scales. The
Newcastle Satisfaction with Nursing scale was used for
patients and the Family Satisfaction in The ICU Survey
was used for family members. As a result, the correlation
between these scales was calculated and the accuracy
of the scale was tested. When the relationship between
the ICU-RESPECT and the Newcastle Satisfaction with
Nursing scale of patients and between the ICU-RESPECT
and the Family Satisfaction in the ICU Survey of patient’s
family members were examined, it was found that there
was a statistically significant strong relationship between
the ICU-RESPECT-the Newcastle Satisfaction with
Nursing scale, the ICU-RESPECT- the Family Satisfaction
in the ICU Survey (r=0.64, r=0.64; p<0.05). The
correlation values were evaluated as 0-0.2= very week,
0.2-0.4= week, 0.4-0.6= moderate and 0.6-0.8= strong
(19). Therefore, it can be said that the scale measures the
respect perceived by ICU patients and family members.

The study was conducted at a single hospital in Turkey
and the results of this study have social, cultural, religious
and psychological dimensions. Therefore, it cannot be
generalized for other regions and cultures. In addition, the
study was conducted with patients and family members
who agreed to participate in the study, and not all ICU
patients and family members could be reached.
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Conclusion

As a result of the validity and reliability analysis conducted
in this study, it can be said that the Turkish version of the ICU-
RESPECT scale is a valid and reliable tool that can be used
to evaluate the level of respect perceived by ICU patients
and family members. Especially in the accreditation of
health institutions, ICUs are important indicators. Measuring
the satisfaction of patients and family members from ICU
and respectability which is one of the important factors
affecting patient recovery will contribute to the solution
of problems in the relations between patients and nurses.
Demonstrating the applicability of the Turkish version of the
ICU-RESPECT scale with this study may allow further studies
to determine the level of respect that plays an important
role in relationships with the ICU patient and family and
can lead to problems when high or low. In addition, it can
be an important measurement tool to evaluate the quality
of nursing care in ICUs. It can also be compared with the
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Mortality Predictors in Sepsis: A Retrospective Study
Sepsiste Mortalite Prediktorleri: Retrospektif Bir Galisma

ABSTRACT Objective: This study aimed to assess the specificity and sensitivity of three predictors
of mortality in patients with sepsis: the presence of infection-causing microorganisms, the severity
of disease classifications, and biomarkers.

Materials and Methods: \We retrospectively analyzed the records of 76 patients. All the patients
were aged above 18 years, and were diagnosed with sepsis, admitted, treated, and followed-up
in our hospital’'s reanimation unit between 01/01/2017 to 01/01/2018. Patients’ demographic
data, treatments in the intensive care unit, causes and durations, biochemical analyses, 24-hour
Acute Physiology and Chronic Health Evaluation-Il (APACHE-II) scores, Sequential Organ Failure
Assessment (SOFA) scores, and microorganisms detected through culture analysis were analyzed
in terms of their specificity and sensitivity in predicting mortality and morbidity.

Results: Of the patients analyzed, 46.05% were women and 53.95% were men. The average
age was 62.67+18.1 years, and the mortality rate was 51.31%. While sepsis developed post-
operatively in 60.53% of patients, 39.47% of patients developed sepsis due to an internal medical
pathology. The average duration of treatment was 35+43.7 days. The most common infection-
causing pathogen was Klebsiella pneumoniae, followed by Staphylococcus aureus. In terms
of fungal infections, Candida spp. was found to be the most common. In the first 24 hours of
treatment, high SOFA, APACHE-II, procalcitonin values, and infection with Enterococcus faecalis
were all found to be independent risk factors for mortality (p<0.05).

Conclusion: In patients with sepsis, severity of disease classifications and E. faecalis infection
are independent risk factors of high mortality rates, and should be considered in the evaluation of
patients.

Keywords: Sepsis, biomarkers, APACHE-II, SOFA, mortality

0z Amac: Calismamizda, sepsis tanili hastalarda enfeksiyona sebep olan mikroorganizmalarin,
hastalik ciddiyet skorlamalarinin ve biyobelirteclerin mortalite prediktéri olarak 6zgullik ve
duyarliliklarini tespit etmeyi amacladik.

Gerec ve Yontem: Calismamizda hastanemiz reanimasyon Unitesinde 01.01.2017-01.01.2018
tarihleri arasinda sepsis tanisi alarak takip ve tedavi edilen 18 yasindan blytk 76 hastanin kayitlari
retrospektif olarak incelendi. Hastalarin demografik verileri, yogun bakim tnitesine yatis tedavileri,
nedenleri ve slreleri, biyokimyasal analizleri, ilk yirmi doért saatinde hesaplanan Akut Fizyoloji ve
Kronik Saglik Degerlendirmesi-Il (APACHE-II) skoru ve Ardisik Organ Yetersizligi Degerlendirme
(SOFA) skoru ile kultlr analizi sonucunda Ureyen mikroorganizmalar mortalite ve morbidite
prediksiyonu agisindan duyarlilik ve 6zgulllkleri kiyaslandi.

Bulgular: Hastalarin %46,05'i kadin, %53,95'i erkek, yas ortalamalar 62,67+18,1 yil, mortalite orani
%51,31 olarak tespit edildi. Hastalarin %60,53 cerrahi operasyon sonrasl, %39,47 dahili nedenler
ile sepsis tanisi almis olup ortalama tedavi slresi 35+43,7 giindl. Enfeksiyona neden olan etken
en sik Klebsiella pneumoniae, ikinci siklikta Staphylococcus aureus; fungal etken olarak ise Candida
spp. olarak bulundu. Tedavilerin ilk 24 saatinde ¢lgllen ylksek SOFA, APACHE-II skorlarinin,
prokalsitonin degeri ve Enterococcus faecalis enfeksiyonu mortalite icin bagimsiz birer risk faktort
olarak belirlendi (p<0,05).

Sonug: Sepsisli hastalarda mortalite prediksiyonunda, skorlama sistemlerinin yaninda E. faecalis
enfeksiyonun da bagimsiz bir risk faktort olmasi ylksek mortalite acisindan dikkate alinmalidir.
Anahtar Kelimeler: Sepsis, biyobelirtecler, APACHE-II, SOFA, mortalite
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Introduction

Sepsis is syndrome characterised by an uncontrolled
inflammatory response to infection that leads to
physiological, biological, and biochemical abnormalities (1).
Early diagnosis and appropriate treatment have a positive
effect on prognosis. If early diagnosis and appropriate
treatment are not carried out, the initial illness may progress
to conditions such as septic shock and multiple organ failure,
leading to a high mortality rates (2).

To predict the course of sepsis, it is important to know
the organism that causes it. The most common pathogens
causing sepsis are bacteria; however, viruses, fungi, and
parasites can also lead to sepsis. The 2009 European
Prevalence of Infection in Intensive Care Il (EPIC Il) study
found Gram (-) microorganisms to be the more common
cause of sepsis (62.2% vs 46.8%) (3). Alongside this,
other studies have found that the incidence of Gram (+)
microorganisms is increasing. Multi-center studies in recent
years have shown that, in Turkey, the most commonly
isolated pathogens are Gram (-) bacteria, while the second
most common are Gram (+) bacteria (4). Following these,
fungi and viruses are the most common pathogens (4).
Nevertheless, sufficient epidemiological data on sepsis is as
of yet unavailable in Turkey.

Prognostic insight into patients diagnosed with sepsis
can be provided by evaluating basic biological parameters
alongside various biomarkers and early disease severity
classification scoring (5). Most common are the Acute
Physiology and Chronic Health Evaluation-ll (APACHE-II)
and Sequential Organ Failure Assessment (SOFA)
classification systems used in the intensive care unit (ICU).
Internationally, varying results have been reported in terms
of the effectiveness of these systems in predicting mortality.
For this reason, these classification systems are used in
combination with other biomarkers to determine prognosis.
While a wide range of biomarkers have been studied in the
past decade for their use in patients with sepsis, only a few
of these have proven to be useful clinically. C-reactive protein
(CRP) and procalcitonin (PCT) are the most widely used and
well studied of these biomarkers. However, neither of these
factors has been found to be sufficiently reliable in isolation.

In our study, patients diagnosed with sepsis and
subsequently treated and followed up in the reanimation
unit were evaluated in terms of causative microorganisms,
APACHE-II and SOFA severity of disease classification
scores, and biomarkers such as CRP and PCT. We aimed to

investigate these parameters’ sensitivity and specificity in
predicting mortality.

Materials and Methods

This study was carried out in the Anaesthesiology and
Reanimation Unit of Istanbul Bagcilar Training and Research
Hospital, with approval from the Istanbul Bagcilar Training
and Research Hospital ethics committee garnered on
17/08/2017 under number 2017/603. Seventy-six patients
admitted and treated in the Reanimation Unit for sepsis
between 01/01/2017 and 01/01/2018 were retrospectively
included in the study through access to and evaluation of
their patient files and electronically stored data.

Patients diagnosed with sepsis based on the Society of
Critical Care Medicine and European Society of Intensive
Care Medicine 2016 Sepsis-3 diagnosis criteria were
included after an evaluation of patients’ files (6). Patients that
were younger than 18 years of age, pregnant, undergoing
immunosuppressive therapy, were HIV (+), or had any
diagnosed organ failure were excluded from the study.

Patients included in the study were evaluated with respect
to their demographic data, reason for admission to the
intensive care unit (either surgical or internal pathology), first
day PCT, CRR and white blood cell (WBC) values, and severity
of disease classification scores (APACHE-II and SOFA).
Furthermore, growth of microorganisms, microorganism
locus (e.g. tracheal aspirate or blood), need for mechanical
ventilation, inotropic and vasoactive agents used, need for
renal replacement, and duration of inpatient treatment in the
intensive care unit were each evaluated and recorded.

Recorded parameters were analyzed in terms of either
their independent or combined value in predicting mortality
in patients with sepsis. Results were evaluated for their
sensitivity and specificity in predicting mortality in patients
with sepsis and septic shock.

Statistical Analysis

Statistical analysis was carried out using Number
Cruncher Statistical System 2007 Statistical Software
Package (Utah, USA) in combination with the STATA 12
Statistics Package.

Analysis of data was carried out using descriptive
statistical methods [average + standard deviation (SD),
median [minimum (min) - maximum (max)], interquartile
rangel. Pairs of normally distributed variables were compared
using the independent t-test, while non-normally distributed
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pairs were analyzed using the Mann-Whitney U test.
Qualitative variables were evaluated using the chi-squared
and Fisher's Exact test. Odds ratios were calculated using a
95% confidence interval. The factors affecting development
of mortality were evaluated using logistic regression analysis.

The predicted results of the regression analysis were
obtained using two separate software packages, and
statistical significance was defined as p<0.05.

To determine APACHE and SOFA classifications’
respective predictive values in terms of mortality, Area under
receiver operating characteristic (AUROC) curve analysis
was carried out and areas underneath the AUROC curve
were evaluated. The larger test’s area, which was located
underneath the AUROC curve, was determined to be a
parameter of greater value in predicting mortality.

Results

Seventy-six patients diagnosed with and treated for
sepsis in the Anaesthesiology and Reanimation Unit of
Istanbul Bagcilar Training and Research Hospital between
01/01/2017 and 01/01/2018 were analyzed in terms of
their infectious agents causing sepsis, biomarkers, severity
of disease classification scores, and the treatments they
underwent. Each parameter’s respective relationship to
mortality was then evaluated.

Of the 76 patients included, 35 (46.05%) were women
and 41 (53.95%) were men. The average age was 62.67+18.1
(20-93). Values were calculated as [average + SD (min-max)]
years. Of these patients, 60.53% were admitted to our
ICU post-operatively, while 39.47% were admitted due to
internal medical reasons (respiratory failure, pneumonia).
Patients with sepsis underwent inpatient treatment for an
average of 35x43.7 days (1-271). Of these patients, 51.31%
died, while 48.68% recovered and were discharged. Table 1
shows the demographic data, inpatient treatment durations,
and mortality rates of the patients.

Of the patients included in the study, median (min-max)
SOFA score in the first 24 hours was 8 (2-17), and median
(min-max) APACHE-II score was 20 (5-38). The average CRP
value was 196.2+166.3 (0.74-1242.2) mg/dL, WBC average
was 18.04+12.6 (1.2-69.8), and average PCT value was
17.8+30 (0.06-120) ng/mL (Table 2).

The microorganism responsible for infection was isolated
in 96.05% of the 76 patients included in the study (n=73).
Disease-causing microorganisms were most commonly
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isolated from blood (30.26%, n=23), followed by deep
tracheal aspirate (DTA) (27.63%, n=21). Our analysis found
no significant correlation between patients’ infection loci and
mortality.

Microorganisms causing infection were mostly Gram
(-) (69.22%), followed by Gram (+) (33.76%) and fungal
infections (7.89%). Klebsiella pneumoniae was the most
commonly isolated bacterium (n=14, 18.42%), followed by
Staphylococcus aureus (n=11, 14.47%). Candida spp. was
the predominant microorganism in fungal infections (n=6,
7.89%) (Table 3).

Table 1. Patients’ demographic data, inpatient treatment
durations, and mortality rates

Sex (female/male) n (%) 35/41 (46.05%/53.95%)

Age (years) average + SD (min-max) 62.67+18.1 (20-93)

Inpatient treatment duration (days)

average * SD (min-max) 352437 (1-271)

Mortality n (%) 39 (51.31%)

SD: Standard deviation, Min: minimum, max: maximum

Table 2. Patients’ Admission APACHE-II scores, SOFA scores,
CRP, WBC, and PCT values

n Average £ SD | Median (min - max)
CRP mg/dL 76 | 196.2£166.3 | 176 (0.74-1242.2)
WBCx103/mm? |76 |18.0£12.6 15 (1.2-69.8)
PCT ng/mL 76 | 17.8430.0 4(0.06-120)
SOFA 76 | 813 8(2-17)
APACHE-I| 76 | 2048 20 (5-38)

CRP: C-reactive protein, WBC: white blood cell, SD: standard deviation, min:
minimum, max: maximum, APACHE: Acute Physiology and Chronic Health
Evaluation, SOFA: Sequential Organ Failure Assessment, PCT: procalcitonin

Table 3. Distribution of isolated microorganisms

n %
Klebsiella pneumoniae 14 18.42
Staphylococcus aureus 11 14.47
Acinetobacter 10 13.16
Escherichia coli 10 13.16
Enterococcus faecalis 9 11.39
Pseudomonas aeruginosa 8 10.53
Candida spp. 6 7.89
Staphylococcus epidermidis 5 6.58
Haemophilus influenza 2 2.63
Streptococcus anginosus 1 1.32
Stenotrophomonas maltophilia 1 1.32
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Our analysis of the effect of isolated microorganisms on
mortality showed that Enterococcus faecalis was isolated
from 19.51% of 39 patients that died. Of the 9 patients
whose cultures exhibited growth of E. faecalis, 8 of them
(88.8%) died. Statistical analysis showed that the presence
of E. faecalis was positively correlated with mortality, and
E. faecalis isolation was associated with an increased risk of
mortality (p=0.017). Of the other isolated microorganisms,
none were significantly associated with mortality rates
(p>0.05) (Table 4).

SOFA and APACHE-II scores recorded within the first
24 hours of treatment were each found to be significantly
positively correlated with mortality (p=0.006, p=0.0005,
respectively) (Table 5).

Duration of treatment for included patients and
laboratory biomarkers measured during inpatient treatment
(CRR WBC, PCT) were examined for their relationship with
mortality (Table 6). Duration of inpatient treatment, as well
as first 24-hour WBC and CRP values, was not found to

be significantly related with mortality (p>0.05). High PCT
values were shown to be independent risk factors for
mortality (p=0.0078).

Of the patients who died, 94.87% (n=37) received some
form of inotropic treatment, 48.72% (n=19) received renal
replacement therapy (RRT), and 97.44% (n=38) received
mechanical ventilation (MV) support. Analysis showed all
of the aforementioned therapies (inotrope, RRT, and MV)
to be significantly positively correlated with mortality rates
(p=0.000, p=0.003, p=0.04, respectively).

To compare the predictive value of SOFA and APACHE
scores with respect to mortality, AUROC curve analysis
was carried out and the areas under the curve compared.
The area under the AUROC curve was found to be larger
in SOFA (AUROC curve =0.7449) compared to APACHE-II
(AUROC curve =0.733). SOFA was determined to be a more
successful parameter with regard to its value in predicting
mortality (Figure 1, 2).

Table 4. Microorganisms’ relationship with mortality
i . Survival n=37 Mortality n=39
Microorganism Growth p
n % n %
. () 36 97.37 31 80.49
Enterococcus faecalis 0.017
(+) 1 2.63 8 19.51
() 30 81.08 35 89.74
Staphylococcus aureus 0.441
(+) 7 18.91 4 10.25
. () 32 86.84 34 87.80
Acinetobacter 0.597
(+) 5 13.16 5 12.20
. () 33 89.47 35 90.24
Pseudomonas aeruginosa 0.614
(+) 4 10.53 4 9.76
o ) 36 97.37 38 97.56
Haemophilus influenza 0.74
(+) 1 2.63 1 2.44
o . O] 30 81.58 36 92.68
Escherichia coli 0.134
(+) 7 18.42 3 7.32
. . () 32 86.84 30 78.05
Klebsiella pneumoniae 0.219
(+) 5 13.16 9 21.95
. () 36 97.37 39 100.00
Streptococcus anginosus 0.487
(+) 1 2.63 0 0.00
) () 35 94.74 35 90.24
Candida spp. 0.363
(+) 2 5.26 4 9.76
. () 36 97.37 39 100.00
Stenotrophomonas maltophilia 0.487
(+) 1 2.63 0 0.00
The p values displayed are the results of Fisher's Exact test. P<0.05 was set as the threshold for statistical significance.
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Logistic regression analysis was carried out for each of
the variables that showed a positive correlation with mortality
(PCT, age, SOFA, APACHE-II, inotropic therapy, RRT, MV, and
E. faecalis growth). Age (p<0.01), E. faecalis growth (p<0.01)
and inotropic therapy (p<0.01) were found to be the variables

Discussion

Sepsis is an uncontrolled inflammatory response that can
lead to organ failure. It is an increasingly common syndrome
that affects millions of people every year (7). Due to sepsis’
high mortality and morbidity, the prompt diagnosis and

most valuable in predicting mortality (Table 6).
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Figure 1. SOFA AUROC curve

AUROC: Area under receiver operating characteristic, SOFA: Sequential Organ

Failure Assessment

Figure 2. APACHE-II AUROC curve

and Chronic Health Evaluation

AUROC: Area under receiver operating characteristic, APACHE: Acute Physiology

Table 5. Duration of treatment, severity of disease classification scores and biomarkers’ relationship with mortality

Mortality Average + SD Median (IQR) P
, 6} 34.32+41.49 14 (6.75-47.50)

Duration of Treatment (days) 0.482
(+) 35.69+46.27 20 (6.5-46.5)
6} 174.77£110.41 177.65 (77.88-235.23)

CRP (mg/dL) 0.479
) 216.57+205.37 179.4 (91-301.63)
8} 15.43+10.61 13.65 (7.83-20.4)

WBC (x103/mm?) 0.057
) 20.52+13.92 176 (11.25-25.5)
8} 11.44+24.03 2.4 (1.06-5.88)

PCT (ng/mL) 0.0078
(+) 24.47+36.80 10.52 (1.96-29.35)
¢) 6.19+2.96 6 (3.75-8)

SOFA 0.0006
(+) 9.17+3.91 9 (7-12)
) 18.35+6.02 18 (14-22)

APACHE-II 0.0005
) 24.43+7.45 27 (19-30.5)

The p values displayed are the results of the Mann-Whitney U test. p<0.05 was set as the threshold for statistical significance. CRP: C-reactive protein, WBC: white blood cell,
SD: standard deviation, APACHE: Acute Physiology and Chronic Health Evaluation, SOFA: Sequential Organ Failure Assessment, PCT: procalcitonin, IQR: interquartile range

Table 6. Logistic regression analysis of Factors correlating with mortality

Variable PCT SOFA APACHE-II Inotrope RRT MV Age E. faecalis
Mortalit 0.0244* 0.0740 0.00648 3.088+** 1.029 0.232 0.0618** 2.274%*
ortali
Y (0.0146) (0.125) (0.0564) (1.053) (0.711) (1.469) (0.0217) (0.813)

**p<0.01, *p<0.1. PCT: Procalcitonin, SOFA: Sequential Organ Failure Assessment, APACHE: Acute Physiology and Chronic Health Evaluation, RRT: renal replacement therapy,
MV: mechanical ventilation, E. faecalis: Enterococcus faecalis
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appropriate provision of treatment according to the severity
and prognosis of the disease is of utmost importance. In
order to provide an early prediction of the prognosis of
septic patients, we investigated proven infectious agents,
biomarkers (CRR WBC, and PCT), and the severity of disease
classification scores (SOFA, APACHE-II). Each factor was
analyzed for their relationship with mortality to assess their
sensitivity, specificity, and predictive value. Furthermore,
patients’ demographic data as well as treatments (inotropic
therapy, RRT, MV support) were analyzed with respect to
mortality.

A retrospective study involving 6,621,559 patients
diagnosed with sepsis found that yearly sepsis incidence
was 3/1,000 for the general population but 26.2/1,000 for
patients 85 years and older (7). This study determined that
aging was an independent risk factor for both development
of sepsis and death due to sepsis (7). In the same study, total
mortality rates for sepsis were found to be 28.2%, while
this figure was 38.4% for patients 85 years and older (7). A
different study found that sepsis mortality rates were 24.4%,
with mortality steadily increasing with age (8). Patients under
65 years old had a 17.7% chance of dying if diagnosed
with sepsis, while patients 65 years and older had a 27.7%
mortality rate (8). Logistic regression analysis in the same
study showed that being over the age of 65 independently
increased risk of mortality due to sepsis by a factor of 2.26
(8). In our study, patients included had a mortality rate of
51.31%. When patients’ mortality rates were compared with
respect to their age, 20-34 year olds, 35-49 year olds, 50-64
year olds, 65-74 year olds, and patients aged 75 and older
were found to have mortality rates of 25%, 37.5%, 47.4%,
57.2%, and 65%, respectively. Thus, sepsis incidence
and mortality were found to be positively correlated with
advancing age.

Two important prognostic factors in sepsis are the
infection locus and the causative microorganism. In several
different publications, the most common infection locus
was found to be the respiratory tract, followed by the intra-
abdominal region, and subsequently the urinary system,
blood, and soft tissues (4,9-12). In terms of microbiological
environment, bacteria were most often isolated on blood
culture (4,9-12). In our patients, the most common
infection locus was the respiratory system, followed by
the digestive system and the urinary system, respectively.
Microbiological infectious agents were most frequently
isolated from blood samples (30.26%), followed by DTA,

and finally from soft tissue / lesion cultures. In our study, no
significant association was found between infection locus
and mortality.

The specific causative microorganisms associated with
sepsis were not found to be of importance for prognosis.
Other publications have identified the relevant infectious
agents, which include, in order of commonality, Gram (-)
bacilli, Gram (+) cocci, and fungal agents (4,10,11). For
specific microorganisms, the most common include, in
order of frequency, Acinetobacter spp., Pseudomonas spp.,
Klebsiella spp., S. aureus, Enterococcus spp., E. coli, and
Candida spp. (4,10,11). Though patients with sepsis are
most commonly infected with Gram (-) bacteria, in recent
years the increase of nosocomial infections has caused
Gram (+) related bacterial sepsis to occur increasingly
often (9). In our study, 59.22% of cases were associated
with Gram (-) bacteria, 33.76% with Gram (+) bacteria,
and 7.89% with fungal infections. Examining the incidence
of microorganisms revealed the most common to be
K. pneumoniae (18.42%), followed by S. aureus (14.47 %),
Acinetobacter spp. (13.14%), E. coli (13.16%), E. faecalis
(11.39%), Paeruginosa (10.53%), and Candlida spp. (7.89%).
While Gram (-) bacteria were observed more frequently in
our study, the distribution of infectious agents was found
to be different from those described in the literature. This
may be caused by the variation in flora between our ICU and
centers where other studies were conducted.

In a study assessing mortality rates in patients with
sepsis according to microorganisms, 28-day mortality
rates were found to be 40.5% in patients infected with
Gram (-) bacilli, 42.9% for Gram (+) cocci, and 52.4% for
sepsis associated with fungal infections (11). In the last
ten years, the third most common species isolated in
nosocomial infections is Enterococcus spp., which has
appeared with increasing frequency (13). A retrospective
study on mortality rates of 196 patients with growth
of Enterococcus spp. on blood cultures found that
inappropriate use of antibiotics was an independent risk
factor associated with mortality, while mortality rates were
26% in cases with appropriate antibiotic therapy (14). In
a prospective study analyzing 398 patients infected with
Enterococcus spp., 14-day mortality rates were found
to be 19% and vancomycin resistance was found to be
an independent risk factor for mortality. While assessing
infectious agents’ relationship with mortality in our study;,
E. faecalis was found to be associated with a higher risk
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of mortality compared to other microorganisms that we
isolated. Presence of Enterococcus spp. was also found to
be an independent risk factor for mortality (15).

In studies carried out on patients diagnosed with sepsis,
promptly measured PCT levels are known to be of predictive
value for mortality rates (16,17). Another study analyzing
response to antibiotic therapy found that CRP is a potentially
preferable biomarker over PCT. Despite this, PCT has been
determined to be of greater prognostic value than CRP in
evaluating organ failure and mortality risk in patients with
sepsis (18). In our study, patients’ PCT values as measured
in the first 24 hours were found to be positively correlated
with mortality. While high PCT values were found to be
independent risk factors for mortality, we found no such
relationship for high CRP values.

Across the globe, the most commonly used scoring
systems in ICUs are SOFA and APACHE-II. These systems
contain multiple parameters and are not specific to sepsis.
Various studies have investigated whether they can predict
mortality in isolation or when combined. In one prospective
study, inpatients with a SOFA score 211 in the first 24 hours
were found to have higher mortality rates while, in 48 hourly
followups, SOFA scores >50% were similarly associated
with high mortality (19). Consequently, SOFA scores have
been found to be valuable parameters in determining
mortality risk (19). In a study conducted by Fang et al. (20),
patients were divided into three groups: all infected patients,
patients without preexisting organ dysfunction, and patients
with existing organ dysfunction. In terms of predicting 21
day mortality, SOFA scores of 2 and more were found to
be 94.2%, 91%, and 97.6% sensitive, respectively, while
specificity was 16.9%, 21.9%, and 7.2%, respectively.

A retrospective study of 415 patients undergoing
treatment in the ICU assessed the relationship between
APACHE-II scores and mortality. It found that APACHE-II
scores of 27 and over were associated with increased
mortality (21). In our study, both SOFA and APACHE-II scores
as recorded in the first 24 hours were found to be significantly
associated with mortality. Mortality in patients with high
SOFA and APACHE-II scores as calculated at diagnosis had

Turk J Intensive Care 2021;19:82-89

significantly higher mortality rates. In AUROC analysis, which
was carried out in order to assess these scoring systems’
sensitivity and specificity in predicting mortality, the SOFA
AUROC curve value was 0.7449 and the APACHE-IIl AUROC
curve value was 0.733. According to these results, the SOFA
scoring system was a better parameter in terms of its value
as a predictor of mortality.

The study was subject to several limitations due to
a number of factors: the patient population was relatively
small, the patients’ reasons for admissions were varied, it
was carried out retrospectively, and it was a single center
study. The study’s single-center nature means that the
variance in microbial flora between centers may have had
an effect on the data.

Conclusion

The locus of the infection leading to sepsis was found
not to have a significant effect on mortality. However, the
infective microorganism was found to potentially increase
mortality. Specifically, Enterococcus spp. infection was found
to be an independent risk factor for infection. Furthermore,
in place of CRP or WBC values, PCT was found to be a more
specific biomarker in terms of predicting patients’ prognosis.
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Human Metapneumovirus Infection in Adults as the
Differential Diagnosis of COVID-19

COVID-19 Ayirici Tanisi Olarak Yetiskinlerde insan
Metapnomoviriis Enfeksiyonu

ABSTRACT Human metapneumovirus (HMPV) is a respiratory tract virus identified 18 years prior
to severe acute respiratory syndrome coronavirus-2. Both viruses cause acute respiratory failure
characterised by a rapid onset of widespread inflammation in the lungs with clinical symptoms
similar to those reported for other viral respiratory lung infections. HMPV, more generally known
as childhood viral infection, causes mild and self-limiting infections in the majority of adults, but
clinical courses can be complicated in risky groups and associated morbidity and mortality are
considerable. Moreover, adults are not regularly screened for HMPV and the prevalence of adult
HMPV infections in Turkey is unknown, with previous reports in the paediatric population. This
should always be kept in mind during the coronavirus disease-2019 pandemic, particularly when
neurological complications are added to respiratory findings. In our study, two adult cases of HMPV
pneumonia and encephalitis have been recorded.

Keywords: Metapneumovirus infection, acute respiratory infections, neurological involvement,
wide respiratory screening

0Z Insan metapnomovirus (HMPV), siddetli akut solunum sendromu koronavirlis-2'den 18 yil
once tanimlanan yeni solunum yolu viristdir. Bilinen diger viral solunum yolu enfeksiyonlarina
benzer klinik semptomlarla sahip olup, her iki viris de akut solunum yetersizligine neden olabilir.
HMPV cocukluk ¢agr solunum yolu enfeksiyonu olarak bilinse de, yetiskinlerin cogunda hafif ve
kendini sinirlayan enfeksiyonlara neden olur, hatta riskli hastalarda klinik seyir komplike olup ciddi
morbidite ve mortaliteye neden olabilir. Yetiskinler viral enfeksiyon durumunda rutin olarak HMPV
icin taranmadigindan Turkiye'de HMPV enfeksiyonlarinin prevalansi bilinmemektedir ve énceki
rapor edilen olgular pediatrik popllasyonda yer almaktadir. Koronavirlis hastaligi-2019 pandemisi
sirasinda 6zellikle solunum bulgularina nérolojik komplikasyonlar eklendiginde akilda tutulmalidir. Bu
raporda HMPV pndmonisi ve ensefaliti olan iki yetiskin olguyu sunmaktayiz.

Anahtar Kelimeler: Metapnomovirts enfeksiyonu, akut solunum yolu enfeksiyonlari, nérolojik
tutulum, genis respiratuvar tarama
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Introduction

Human metapneumovirus (HMPV) is a respiratory tract
virus identified 18 years before severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2). Both viruses cause
acute respiratory failure characterized by rapid onset of
widespread inflammation in the lungs with clinical symptoms
similar to those reported for other viral respiratory lung
infections (1). HMPV is known as childhood infection, but
can cause life-threatening infections especially in the frail
elderly and the immunocompromised patients (2,3). Adults
are not routinely screened for HMPV and prevalence of adult
HMPV infections in Turkey is unknown, previous reports
were in the pediatric population. However, it should always
be kept in mind during coronavirus disease-2019 (COVID-
19) pandemic especially when neurological complications
are added to respiratory findings. We report two adult cases
with HMPV pneumonia and encephalitis.

Case Reporis

A first case was a 69-year-old woman with hypertension
and Addison’s disease. She was admitted to a hospital with
fever and dyspnea during SARS-CoV-2 pandemic. At hospital
admission, her level of consciousness and the neurological
examination was normal. She was transferred directly to
our intensive care unit (ICU) due to respiratory failure and
non-invasive mechanical ventilation (NIMV) support with a
helmet mask was started. Reverse real-time transcriptase
polymerase chain reaction (PCR) for COVID-19 was negative
and chest computed tomography (CT) was compatible with
viral pneumonia. During COVID-19 outbreak because of the
situations where the first PCR for COVID-19 can be negative,
we initially started treatment against SARS-CoV-2. However,
as the respiratory failure progressed she was intubated on
the 3" ICU day. Antibiotherapy was changed to piperacillin/
tazobactam + vancomycin. Mechanical ventilation was
started with pressure-controlled ventilation mode, pressure
controlled level (PC): 16 ¢cmH,O, positive end-expiratory
pressure (PEEP): 10 cmH,O, FiO,: 70%, but respiratory
acidosis and hypoxia persisted and prone ventilation has
been used. She was prescribed 5 mg prednisolone due to
Addison’s disease, steroid treatment of stress dose was
arranged by consulting endocrinology. Laboratory tests
showed lymphopenia and elevated inflammatory markers.
A nasopharyngeal swab specimen was identified as positive
for HMPV using duplex reverse transcription PCR. On the

11t day the inflammatory markers were almost normalized
and chest X-ray was better, so sedoanalgesia was gradually
reduced. However, 48 h following cessation of all sedation
the patient did not regain consciousness and neurology
consultation was performed. Cranial magnetic resonance
imaging (MRI), including diffusion-weighted and contrast-
enhanced series showed bilateral frontal signal changes
compatible with meningoencephalitis. MRI findings were
suggestive of acute encephalitis with a concomitant acute
demyelinating process. Lumbar puncture revealed normal
glucose and high protein levels, cell count, IgG index and
albumin were within normal limits and no viruses could be
isolated in the cerebrospinal fluid (CSF). Oligoclonal bands
were negative. Intravenous corticosteroid treatment (1 mg/
kg/24 h) followed by plasmapheresis with albumin was
initiated and performed on alternate days for five cycles.
The patient developed generalized tonic-clonic seizure,
so sedation was deepened with thiopental, midazolam
and fentanyl. General condition of the patient worsened,
lymphopenia and inflammatory marker elevation persisted
with refractory fever around 40 °C. All potential infectious
sources were ruled out, antibiotherapy was escalated
and inotropic support has been increased significantly.
However, cardiac arrest developed on the 16" ICU day, and
cardiopulmonary resuscitation was unsuccessful.

The second case was an 82-year-old woman with atrial
fibrillation and hypertension. She presented fever and
worsening dyspnea, a diagnosis of viral pneumonia was
confirmed by chest CT. Reverse real-time transcriptase PCR
for SARS-CoV-2 was negative. She was hospitalized directly
in the ICU and started NIMV support with a helmet mask.
During coronavirus pandemic we started treatment accepting
patients as PCR positive for COVID-19 without waiting for the
result. Laboratory tests showed lymphopenia and elevated
inflammatory markers. On the third day of admission, her
respiratory failure required endotracheal intubation and
mechanical ventilation (PC mode, PC: 20 cmH,O, PEEP: 14
cmH, O, FiO, 50%). A nasopharyngeal swab specimen was
identified as negative for COVID-19 and positive for HMPV.
On the 12" of ICU day with the normalization of infectious
markers and improvement of chest X-ray, sedation was
gradually reduced and stopped. She was awake with delirium
which couldn’t be explained by any metabolic occurrence,
and was extubated under maximum doses of haloperidol and
dexmedetomidine. Neurology consultation was performed,
but MRI or lumbar puncture (LP) wasn’t performed due to
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the lessening of symptoms. The patient was discharged to a
ward on the 14" day of ICU treatment. Agitation decreased
but persisted despite treatment even after discharged to
a ward. The patients remained physically and cognitively
impaired despite rehabilitation. The neuropsychological
assessment showed mild difficulties on social abilities.

Discussion

To the best of our knowledge, this is the first case
report of HMPV infection in adults from Turkey. Our first
case support consideration of HMPV as a causative agent
of acute central nervous system (CNS) involvement after
respiratory tract infection in adults. The clinical presentation,
laboratory and CSF results, and radiologic findings supported
the diagnosis of encephalitis. CSF examinations showed
elevated protein with no marked pleocytosis typically seen
in viral encephalitis and similar to cases of COVID-19-related
CNS involvement (4). The presence of severe agitation in the
second case suggests CNS involvement, but we do not have
MR and LP evidence to support this hypothesis.

HMPV infection can not be distinguished from other
respiratory viruses on clinical and laboratory findings only (5).
Compared to other respiratory viruses it has similar rates of
ICU admission, mechanical ventilation, and length of stay
for hospitalization (6). Neurotropic potential of HMPV seems
to be one of the main pathologic mechanisms of these
infections. CNS involvement is documented in both children
and adults (7-9). Moreover, in many cases of encephalitis of
unknown etiology, HMPV has been simultaneously detected
in the respiratory tract. The mechanism by which the CNS
is affected by the virus is unclear, and treatment approaches
are not well defined (10). The fact that we could not
demonstrate the virus from CSF may point toward the role
of autoimmune inflammatory response as the pathogenic
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factor in CNS involvement or the timing of viral isolation from
CSF had passed.

HMPV at present is still without specific antiviral
therapy and managing HMPV-encephalitis is a challenge
for intensivists (11). Current clinical management as
with COVID-19 includes infection prevention and control
measures and supportive care, including supplemental
oxygen or mechanical ventilatory support, and advanced
supportive therapy like plasmapheresis and steroid therapy
when indicated.

The presented cases emphasize the importance of a
wider respiratory screening in viral pneumonias. HMPV
should be kept in mind when no other etiological agent
can be found in the presence of viral pneumonia and CNS
involvement findings. Determination of the etiological agent
may prevent the use of unnecessary antibiotics. Further
studies and treatment strategies are necessary to augment
the therapeutic approach in these patients.
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Neuroleptic Malignant Syndrome Requires Intensive
Care Monitoring: A Review with Three Cases

Yogun Bakimda Takibi Gerektiren Ug Noroleptik Malign
Sendrom Olgusu ve Literatir Taramasi

ABSTRACT Neuroleptic malignant syndrome (NMS) is a rare, idiosyncratic and potentially fatal
side effect of antipsychotics. The syndrome is characterised by hyperthermia (fever), muscle
rigidity, autonomic disturbances and alterations of mental state. Psychotropic medications, such
as typical and atypical antipsychotics, certain dopamine receptor-blocking drugs used in the
treatment of nausea and gastroparesis (e.g. promethazine, metoclopramide and prochlorperazine)
and antidepressants, such as amoxapine, have all been implicated in the aetiology of NMS. Herein,
we report three cases of NMS and discuss their possible aetiology with reference to the existing
literature.

Keywords: Fever, antipsychotics, mental state alterations

6z Noroleptik malign sendrom (NMS), antipsikotik ilaglarin nadir gérilen, idiyosenkratik, potansiyel
olarak 6limcul bir yan etkisidir. Sendrom, hipertermi (ates), rijidite, otonomik bozukluklar ve
zihinsel degisiklikler ile karakterizedir. Tipik ve atipik antipsikotikler gibi psikotropik ilaglar, bulanti ve
gastroparezi tedavisinde kullanilan bazi dopamin reseptor antagonisti ilaglar (6rnegin; prometazin,
metoklopramid, proklorperazin) ve amoksapin gibi antidepresanlarin timi NMS etiyolojisinde yer
almistir. Bu olgu serisinde tic NMS olgusu bildirdik ve mevcut literatlrler esliginde olasi etiyolojileri
tartismayi amagladik.

Anahtar Kelimeler: Ates, antipsikotikler, mental durum degisikligi

Introduction

Neuroleptic malignant syndrome (NMS) is a rare,

(e.g., promethazine, metoclopramide, prochlorperazine), and
antidepressants like amoxapine have all been implicated in
the aetiology of NMS (7). Another precipitant is the abrupt

idiosyncratic and potentially fatal side effect of antipsychotic
medications (1). First described in 1968 (2,3), shortly after
the introduction of neuroleptics, it occurs in about 0.2% of
patients (4) treated with the medications. The prevalence
of NMS is found to be variable, ranging from 0.02 to 2.4%
(1). Syndrome is characterized by hyperthermia (fever),
muscle rigidity, autonomic disturbances and mental state
alterations.

Psychotropic medications such as the typical and atypical
(5,6) antipsychotics, certain dopamine receptor-blocking
drugs used in the treatment of nausea and gastroparesis
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discontinuation of anti-Parkinsonian agents (8). Some cases
have been reported after the use of cocaine (5) and lysergic
acid diethylamide (9). Despite being a well-recognised
condition, the pathogenesis of NMS is not fully understood.
Although many risk factors have been identified, predicting
which patients will develop NMS and when, remains
extremely difficult (10). We report three cases of NMS and
discuss possible etiologies with reference to the existing
literature.
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Case Reports

Two of the three patients were male and one were
female. None of the patients had a previous diagnosis of
NMS. All patients had a previously known psychiatric
disorder. Two of the patients were using a combination of
typical and atypical antipsychotics and the other was using
lithium and antipsychotics. All patients had high fever and
blurred consciousness, but rigidity was not seen in any
patient. Creatine kinase (CK) was elevated in all patients.
One of the patients died during the follow-up. Necessary
consents were obtained from all patients.

Case 1

A seventy-one-year-old male patient was brought to
the emergency department by his relatives due to blurred
consciousness, unresponsiveness, and speech impairment.
Patient was started risperidone, quetiapine and sodium
valproate five days ago. Three days after started the
medications, his complaints have appeared. In physical
examination; Glasgow coma score (GCS): E;M,V,, blood
pressure: 128/77 mmHg, heart rate: 103/min, saturation:
96%, respiratory rate: 23/min, no rigidity. The patient
had fever of 38.9 °C and white blood cell (WBC) count:
10,1740/mm?, and CK: 3,026 U/L were detected in the
laboratory. Patient was admitted to intensive care unit with a
preliminary diagnosis of NMS. Patient was consulted to the
neurology and psychiatry. Only hydration was recommended.
Patient’s general condition gradually deteriorated during
follow-up and was intubated on the fifth day of hospitalization.
The patient died on the 8" day of hospitalization.

Case 2

A nineteen-year-old female patient were following up
with congenital mental developmental delay and psychotic
disorder for 10 years. She was brought to the emergency
department by her relatives due to blurred consciousness,
tremors and fever. It was learned that, due to the
deterioration in oral intake during the last ten days; she
has not been used the medication; quetiapine, clonazepam
and biperiden. In physical examination; GCS: E,M.V, blood
pressure: 98/63 mmHg, heart rate: 82/min, saturation: 94%,
respiratory rate: 12/min, no rigidity. The patient had fever of
38.5 °C and WBC: 10,000/mm?®, and CK: 3,803 U/L were
detected in the laboratory. Patient was admitted to intensive
care unit with a preliminary diagnosis of NMS. Patient was
consulted to the neurology and psychiatry. Hydration and
supportive treatment recommended. CK decreased to

300 U/L and vitals were stable, he was transferred to the
neurology department. The patient was hospitalized for 15
days. He was discharged on 25" day.

Case 3

Sixty-one years old male patient were using risperidone,
lithium and quetiapine for psychosis. He was brought to the
emergency department by his relatives due to deterioration
in his communication with relatives, inability to sleep,
confusion and fever. It was learned from the relatives that
the patient voluntarily discontinued his medication. In
physical examination; GCS: E,M,V,, blood pressure: 118/69
mmHg, heart rate: 77/min, saturation: 100%, respiratory
rate: 15/min, no rigidity. The patient had fever of 39,2 °C
and WBC: 6,720/mm?, and CK: 4,545 U/L were detected
in the laboratory. The patient was hospitalized with a pre-
diagnosis of NMS. Hydration and supportive treatment was
started. The patient’s CK value regressed to normal limits.
The patient treatment was regulated and discharged with
recommendations.

Discussion

NMS is a rare clinical entity characterized by mental
status change, motor abnormalities such as, rigidity and
bradykinesia, autonomic dysfunction (such as blood
pressure changes, diaphoresis and tachycardia) and fever.
Although rare, it can lead to life-threatening complications
that require immediate intervention. Laboratory findings
such as leukocytosis, CK and elevation in liver function
tests frequently accompany the clinical picture (6,11-14).
Clinical findings of NMS include; changes in consciousness,
hyperthermia, diaphoresis, elevated or labile blood pressure,
dysphagia, incontinence, lead-tube rigidity, akinesia or
dystonia, rhabdomyolysis, myoclonus. Not all NMS findings
may be present at the same time (15). None of our cases
had rigidity. Leukocytosis and CK elevation were observed in
all of our cases. We lost one of our patients despite all the
treatments.

Normal oral temperature of a man is 35.7-37.7 degrees
(96.3-99.9 °F). Hyperpyrexia (temperature above 38 °C) was
encountered in almost all cases. All of our patients had fever.

Central dopaminergic hypoactivity due to sudden
discontinuation of dopaminergic agents or antipsychotics,
or the use of dopamine antagonists is the main cause of
NMS (6,13-16). Although NMS is mostly associated with
the use of typical and high potency antipsychotics (such as

Turk J Intensive Care 2021;19:94-97



96

Akin Sen et al. Neuroleptic Malignant Syndrome, Review with Three Cases

haloperidol), there are also cases identified with other low
potency antipsychotics and new atypical antipsychotics
(17). Few cases have been reported either due to the use of
lithium and other antipsychotics or due to the combination
of anticonvulsants such as carbamazepine and tricyclic
antidepressants (18,19). All of our cases had a history of
antipsychotic use. The most frequently encountered drugs in
our patients were risperidone, an atypical antipsychotic, and
quetiapine, a combination of other antipsychotics.

The main predisposing factors to facilitate the
development of NMS include male sex, young age,
dehydration, hyponatremia, agitation, intramuscular or
parenteral administration of antipsychotic medication, or
use of depot formulas, high dose neuroleptic uptake and
rapid dose titration, concomitant use of lithium and reuptake
inhibitors, mental retardation, extrapyramidal syndromes,
psychomotor agitation, malnutrition, emotional stress,
infections and previous history of NMS (6,12,14,16,20,21).
Two of our cases were male and one was female. One of
our patients did not take their medication due to oral intake
disorder and the other was stopped because of their own
will; it was thought NMS might have developed.

Laboratory changes that we frequently see in NMS
include; increased serum CK level (>1,000 [U/L), elevation in
liver, kidney and coagulation tests, leukocytosis, electrolyte
changes, proteinuria and rhabdomyolysis (16). All of our
patients had a high CK value and decreased to normal
limits after treatment. Rhabdomyolysis is one of the major
complications that may occur during the course of NMS.
Increased CK value with deterioration of renal function
and darkening of urine color but no hematuria detected on
urine microscopy should be a warning for rhabdomyolysis.
No pathology related to liver or kidney was detected in any
of our patients. Rhabdomyolysis was not seen in any our
patients.

Discontinuation of the medicatio is the most important
step in the treatment. Dehydration, electrolyte imbalance,

Turk J Intensive Care 2021;19:94-97

protection from infection and thrombosis, supportive
therapies for hyperthermia and acute renal failure are
important in reducing morbidity and mortality (20).
Dopaminergic agents such as bromocriptine and amantadine,
dantrolene, and lorazepam and diazepam which are effective
over the GABA'ergic system are the most commonly used
pharmacological treatment methods. Drug therapy should be
continued for at least two to three weeks until symptoms
disappear and are completely healed (20,22). If the use of
antipsychotic medication is to be initiated after complete
treatment of NMS, it should be performed at low doses, by
slow titration, avoiding dehydration and the use of lithium
together (14,16).

As a result, NMS is a serious and life-threatening
condition. Early diagnosis and appropriate treatment are
of great importance in reducing mortality and morbidity.
Although NMS is a psychiatric diagnosis, its treatment
requires a very complicated and systematic approach. In this
regard, after any neuroleptic intake, patients with suspicious
symptoms and signs should be carefully monitored and the
most appropriate treatment should be given at the right time.
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A Novel Therapeutic Approach for Renal Transplant
Recipient with Septic Shock and Acute Kidney Injury:
A Case Report

Septik Sok ve Akut Bobrek Hasari Olan Bobrek Nakil
Alicisinda Yeni Bir Terapotik Yaklasim: Bir Olgu ile

ABSTRACT Extracorporeal blood purification (EBP) therapies, using oXiris® haemofilter, are popular
and used globally in intensive care units for management of patients with septic acute kidney
injury (AKI). Herein, we present a case of an immunocompromised renal transplant recipient with
sepsis and AKI who was treated with continuous renal replacement therapy (CRRT) using oXiris®
haemofilter. A 45-year-old female who underwent cadaveric renal transplantation in 2015 was
admitted due to septic shock secondary to Escherichia coli urinary tract infection (bacteraemia)
and acute respiratory distress syndrome (ARDS). Her acute physiology and chronic health
assessment score was 23, sepsis-related organ failure score was 11 and Glasgow coma scale
was 15. She was intubated because of moderate ARDS and administered vasopressors due to
hemodynamic instability. For immunosuppressive therapy, methylprednisolone (40 mg q12h) was
administered. Antimicrobial therapies, including intravenous meropenem, linezolid, trimethoprim-
sulfamethoxazole, voriconazole and oseltamivir, were administered. She exhibited metabolic
acidosis and septic AKI and was classified as Kidney Disease Improving Global Outcomes stage 3.
Therefore, CRRT with oXiris® haemofilter was administered at the 11 hour after admission. A full
recovery of transplant renal function and diuresis was observed 7 days after admission. She was
transferred to ward after 9 days and discharged after 2 weeks, without the requirement of RRT.
EBP is proposed as an adjuvant therapy for sepsis and AKI. Solid organ transplant recipients with
septic AKI may benefit from early usage of oXiris® haemofilter with CRRT as a novel approach for
improving survival and clinical outcomes.

Keywords: Sepsis, acute kidney injury, renal replacement therapy, renal transplant recipient,
extracorporeal blood purification

02 oXiris® hemofiltre gibi ekstrakorporeal tedavi (ET) ydntemlerinin kullanimi, 6zellikle yogun bakim
Unitelerinde septik akut bdbrek hasari (ABH) olan hastalarin ydnetiminde giderek artmaktadir.
Sepsis ve ABH olan immUnostprese bobrek nakil alicisinda oXiris® hemofiltre ile strekli renal
replasman tedavisinin (SRRT) etkin kullanimini gostermeyi amagladik. 2015 yilinda kadavradan
bobrek transplantasyonu yapilan 45 yasinda kadin hasta, akut solunum sikintisi sendromu (ARDS) ve
Escherichia coli'ye bagli idrar yolu enfeksiyonu nedeniyle septik sok ile yogun bakim Gnitesine kabul
edildi. Akut fizyoloji ve kronik saglik degerlendirme skoru 23, sepsise bagl organ yetersizligi skoru
11 ve Glasgow koma skalasi 15 idi. Orta derecede ARDS nedeniyle entiibe edildi ve hemodinamik
disfonksiyon nedeniyle vazopresér destegi baslandi. Immiinostpresif tedavi icin metilprednizolon
2x40 mg uygulandi. Intravendz meropenem, linezolid, trimetoprim-silfametoksazol, vorikonazol ve
oseltamivir ile ¢oklu antimikrobiyal tedavi uygulandi. Septik ABH ve metabolik asidozu mevcuttu.
Bobrek hastaligi; Kiresel Sonugclari lyilestirimesi Calisma Grubu'na gére evre 3 olarak siniflandinildi
ve yogun bakim (nitesine kabulden sonraki 11. saatte oXiris® hemofiltre ile SRRT baslandi. Kabulden
7 glin sonra transplante bobrek fonksiyonunda ve dilirezde tam bir iyilesme gozlendi. Dokuz giin
sonra servise devredildi ve 2 hafta sonra RRT ihtiyaci olmadan taburcu edildi. ET, sepsis ve ABH
icin adjuvan bir tedavi olarak onerilmektedir. Yeni bir tedavi yontemi olarak oXiris® hemofiltre ile
SRRT'nin erken kullanimi, septik ABH olan solid organ nakil alicilarinda sagkalimi ve klinik sonuclari
iyilestirebilir.

Anahtar Kelimeler: Sepsis, akut bobrek hasari, renal replasman tedavisi, bébrek nakil alicisi,
ekstrakorporeal tedavi
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Introduction

Sepsis is one of the most important causes of acute
kidney injury (AKI) in intensive care unit (ICU). It can be seen
in approximately 50% of critically ill patients with severe AKI
(1,2). If a patient with septic AKI has hemodynamic instability
and/or fluid overload, continuous renal replacement therapy
(CRRT) is recommended for treatment (3).

Extracorporeal blood purification (EBP) is suggested as
an adjuvant therapy for sepsis aimed at correcting organ
dysfunctions associated with the dysregulated immune
system (4). The oXiris® hemofilter has a high permeability
polyacrylonitrile (AN69) based membrane (1,5). It is a
next-generation EBP device that has high adsorption
capacity for CRRT and both endotoxins and cytokine
removal (5-7).

Several cytokines such as interleukin-1 (IL-1), IL-6 and
tumor necrosis factor-alpha (TNF-a) increase in sepsis. There
is a significant relationship between increased levels of these
cytokines and morbidity and mortality. oXiris® hemofilter
purifies the majority of immune system mediators. There
are in vitro filtration and observational studies showing that
all IL-10 and 90% of IL-6 and TNF-a. are removed from the
blood (8). Endotoxin adsorption is an innovative approach
involved in management of sepsis. It controls the systemic
inflammatory response that causes acute tissue and organ
damage in sepsis (9).

The use of EBP therapies such as oXiris® hemofilter for
management of septic AKI patients are popular worldwide
in intensive care settings. Mondhe et al. (10) presented a
poster describing the use of oXiris® hemofilter in a liver
transplant recipient with sepsis and AKI. We present a
successful clinical report of an immunocompromised renal
transplant recipient with sepsis and AKI treated with CRRT
using a oXiris® hemofilter.

Case Report

A 4b-year-old female was hospitalized with nausea,
vomiting and dysuria. Empirical antibiotic treatment was
started with ertapenem due to urinary tract infection. The
patient was admitted to ICU from the ward due to rapid
deterioration of her clinical status. She had metabolic
acidosis, respiratory distress and severe hemodynamic
instability with need for vasopressor support. In the medical
history, she had hypertension, diabetes mellitus type 2
and she underwent cadaveric renal transplantation 4 years

ago. The patient has given her written informed consent to
publish her case (including publication of images).

On physical examination, she was awake at ICU
admission. Her vitals were as follows: Heart rate: 125/
minute, respiratory rate: 32/min, and blood pressure: 69/43
mmHg and body temperature (axillary measurement):
36.5 °C. In lung auscultation, coarse rales were present in the
middle-lower areas of both hemithorax. Acute Physiology
and Chronic Health Assessment-Il (APACHE-II) score was
23, Sequential Organ Failure Assessment (SOFA) score was
11 and Glasgow coma score (GCS) was 15. Arterial blood
gas (ABG) was pH: 7.22, partial oxygen pressure (PaQ.,):
62.3 mmHG, partial carbon dioxide pressure (PaCO,): 26.3
mmHg, bicarbonate (HCO,): 9.8 mmol/L, lactate: 1.7 mmol/L,
oxygen saturation (Sa0,): 90.8% under nasal oxygen therapy
of 6 It/min at ICU admission. PaO,/FiO, (inspired oxygen
fraction) ratio was 141.5 in accordance with moderate acute
respiratory distress syndrome (ARDS). Chest X-ray showed
bilateral patchy infiltrates on the middle-lower areas of both
hemithorax and computerized tomography of the thorax
confirmed bilateral patchy alveolar infiltrates, ground-glasses
and consolidations (Figure 1).

The hemodynamic status was instable so, norepinephrine
infusion was started at 0.1 pg/kg/min and rapidly increased
to 1.5 pg/kg/min, in combination with dobutamine infusion at
5 pg/kg/min. An advanced hemodynamic monitoring system
(Most Care® powered by Pressure Recording Analytical
Method, PRAM; Vytech Health®, Padova, Italy) was applied.
She was treated according to the sepsis bundle guidelines,
including administration of hydrocortisone dosages (200 mg/
day on 4 days) for septic shock. Then, methylprednisolone

Figure 1. Chest X-ray and computerized tomography of the thorax
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was administered 40 gm q12h for 9 days. She was intubated
5" hour after ICU admission because of moderate ARDS and
ventilated by intellivent adaptive support ventilation mode
for 6 days.

Laboratory parameters were presented in Table 1.
There were elevated inflammatory marker plasma levels,
increased blood urea nitrogen and serum creatinine. ABG
analysis revealed metabolic acidosis on ICU admission
(pH: 7.22, pCO,: 24.4 mmHg, base excess: -16.3 mmol/L,
HCO,: 9.8mmol/L, lactate: 1.7 mmol/L). Renal biopsy was
performed, and infection-associated acute tubulointerstitial
nephritis was diagnosed.

Due to a further increase in retention parameters
and metabolic acidosis, she was classified as Kidney
Disease Improving Global Outcomes (KDIGO) stage 3, so
she received CRRT for the following 7 days. Continuous
venovenous hemodiafiltration (CVVHDF) using Prismaflex
CRRT machine (Baxter, Deerfield, IL, USA and Gambro
Hospal, Stockholm, Sweden) and the oXiris® hemofilter

with citrate anticoagulant was initiated at 11" hour of
admission to the ICU and it was stopped at 96" hour
of treatment. Due to volume overload, ultrafiltration
was attempted and was successfully established at
50-250 mL/h in order to reduce the positive fluid
balance. Blood flows was set at 100 mL/min and dialysis
maintained in the range of 25-30 mlL/kg/h (Table 2). The
CVVHDF was stopped after 168 hours because of renal
recovery. The therapy ensured a progressive improvement
in her hemodynamic status and a reduction vasopressor
requirements (Table 3).

Escherichia coli was isolated in the blood and the urine
culture. Antimicrobial therapy with intravenously meropenem
(2 gram every 8 h) for 13 days, linezolid (600 mg every 12 h)
for 8 days, trimethoprim-sulfamethoxazole (400 mg every 8
h-dosing is based upon the trimethoprim component) for 14
days, oral voriconazole (200 mg every 12 h) 14 days and oral
oseltamivir (75 mg every 12 h) for 5 days were administered.
Polymerase chain reaction tests of influenza type A-B,

Table 1. Laboratory parameters of inflammation and organ dysfunction throughout the treatment period

Day 1tday | 2™day 3 day 4* day 5t day 6 day 7 day 8" day 9* day
Hgb (g/dL) 10.2 8.8 9.9 10 10.2 9.5 8.7 7.9 9.3
Hct (%) 30.7 279 31 321 29 30.2 274 255 285
Platelet (10%/ul) 69 65 69 63 88 68 64 53 72
WBC (10%/pl) 10.8 171 16.7 13.8 17.2 16.3 10.8 5.36 5.98
PT (sec.) 20.5 19.2 15 13.8 13 133 13.6 13.6 13.5
INR 1.8 1.69 1.32 1.2 1.14 1.16 1.19 1.19 1.18
BUN (mg/dL) 59.3 42 43 57 56 43 32 33 43

Cr (mg/dL) 3.88 3.03 2.11 2.07 1.78 1.62 1.22 1.39 2.11
Na (mg/dL) 138 133 133 130 130 133 130 135 136

K (mg/dL) 3 3.6 3.9 3.6 4 35 3.9 3.9 3.7
Cl(mg/dL) 103 99 98 96 95 98 97 102 104

P (mg/dL) 4.78 3.2 3.7 3.4 43 43 2.6 1.9 3
Albumin (g/dL) 29 29 3 29 3 2.8 2.7 2.5 2.5
AST (U/L) 42 43 40 38 29 25 23 26 27

ALT (U/L) 8 19 19 15 14 11 11 13 16

T. bil (mg/dL) 0.57 0.7 0.7 0.6 0.4 0.5 0.5 0.6 0.5

D. bil (mg/dL) 0.42 0.3 0.4 0.4 0.2 0.3 0.5 0.2 0.2
Lactate (mmol/L) 2.7 1.2 1.2 1.9 1.4 0.9 1.3

CRP (mg/L) 337 525 361.1 242 141 7 70.7 43.4 28.3
PCT (ug/L) 59 - 15 - 55 - 2.8 - 0.25
Hgb: Hemoglobin, Hct: hematocrit, WBC: white blood cell, PT: prothrombin time, INR: international normalized ratio, BUN: blood urea nitrogen, Cr: creatinine, Na: sodium, K:
potassium, Cl: chloride, P: phosphate, AST: aspartate aminotransferase, ALT: alanin aminotransferase, T. bil: total bilirubin, D. bil: direct bilirubin, CRP: C-reactive protein, PCT:
procalcitonin, sec: second
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respiratory syncytial virus and cytomegalovirus DNA were
negative. Pneumocystis pneumonia was not detected in
bronchoalveolar lavage.

She was extubated after 6 days. A recovery of transplant
renal function and diuresis was observed evidenced by
increasing urine output and decreasing serum creatinine,
which resulted in the discontinuation of CVVHDF after 7
days from the admission. Her glomerular filtration rate was
37 mL/min by the Cockcroft-Gault formula and 26.9 mL/
min/1.73 m?by the Modification of Diet in Renal Diseases
Study formula. She was transferred to ward after 9 days
and discharged after 2 weeks without requirement for renal
replacement therapy.

Discussion

Sepsis is a combination of organ dysfunctions that
occur with infection. This dysregulated host response has

physiologic, pathologic, and biochemical abnormalities. One
of the most important recommendations in the management
of sepsis is the urgent application of antibiotics within the
first 3 hours of suspected sepsis (9). The first approach in the
management of sepsis to control the source of infection by
early and targeted intervention. The importance of endotoxin
and cytokine removal in criticaly ill patients is increasing to
improve outcomes (11). This case presented that the clinical
situation improved with rapid infection source control,
effective antibiotic administration, and early use of the
oXiris® hemofilter with CRRT due to AKI within 6-24 hours
of suspected sepsis.

oXiris® hemofilter is a combination of ANG69-
based membrane hemofilter, surface treatment with
polyethyleneimine and grafted with heparin. It removes
cytokines and endotoxins from blood circulation (12,13).
Case series demonstrated that oXiris® hemofilter therapy
reduced especially IL-6 level and improved hemodynamics

Table 2. Setting changes of CRRT with oXiris® hemofilter

Day 1t day 2" day 3 day 4t day 5th day 6t day 7t day 8t day
Q,, mL/min 100 100 100 100 100 100 100 100
Q,mL/h 250 250 250 100-250 250-500 500 500 500
Predilution, mL/h 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500
Postdilution, mL/h 250 250 250 100-250 250 250 250 250
Q. mL/h 1,750 1,750 1,750 1,600-1,750 1,750 1,750 1,750 1,750
UF, mL/h 0 50-250 250 100 100-200 50-70 70 0
UO, mL/24h 10 40 20 40 5 1,180 1,510 4,200
Q,: Blood flow rate, Q,: dialysate flow rate, Q : replacement fluid rate, UF: ultrafiltration rate, UO: urine output, CRRT: continuous renal replacement therapy
Table 3. Hemodynamic and arterial blood gas analysis during CRRT with oXiris® hemofilter
ot 15t 6t 12t 24t 4gth | 72 96t 120 | 144% | 168"
hour | hour | hour | hour | hour | hour | hour | hour | hour | hour | hour
pH 7.4 741 |74 738 |743 |742 |739 |74 749 |7.53 7.51
pa0, (mmHg) 89.5 86.1 | 111 176 45.2 86.3 |83 113 936 |126 124
paCo, (mmHg) 286 [314 |327 |36.6 |34.1 311 | 297 | 273 |272 |238 26.3
HCO, (mmol/L) 17.6 197 [201 |21.6 |227 |201 [179 [169 |209 |19.9 213
BE (mmol/L) -6.2 -4.1 -3.8 |26 -0.9 -35 -6 -6.8 -1.9 2.5 -1.3
Lactate (mmol/L) 33 2.6 2 1.5 1.3 13 1.7 2 1.4 1.4 1.1
Urine output (mL/h) 0 0 0 0.4 0 0 0 0 0 58 70
N (mcg/kg/min) 1 1 1.5 1.4 0.9 0.25 | 025 |0.18 |[0.08 |0.03 |-
D (mcg/kg/min) 5 5 5 5 5 4 4 4 3 3 1
CVP 8 8 7 6 10 7 6 7 7 6 4
SOFA score 11 - - - 11 10 9 9 8 8 5

PaO,: partial oxygen pressure, PaCO,: partial carbon dioxide pressure, HCO,: bicarbonate, BE: base excess, N: norepinephrine, D: dobutamine, CVP: central venous pressure,
SOFA: Sequential Organ Failure Assessment, min: minute, CRRT: continuous renal replacement therapy
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(7). So, oXiris® hemofilter can be considered as a supportive
therapy in the treatment of sepsis.

We presented a patient with E. coli bacteremia who
had decrease in SOFA score, improved hemodynamics
and reduction of vasopressor requirements with oXiris®
hemofilter therapy (Table 3). Our results were similar to
most studies researching the oXiris® hemofilter (14-16).
Schwindenhammer et al. (17) reported their experiences
with 31 septic shock patients using CRRT and the oXiris®
hemofilter. They found that the most severe patients who
received CRRT therapy with the oXiris® hemofilter also
had higher observed survival than predicted by a severity
score (SAPS Il). There are studies showing that it improves
hemodynamic status and hyperlactathemia in Gram negative
bacilli-induced intra-abdominal sepsis. In the study of Shum
et al. (14), oXiris® hemofilter and continuous venovenous
hemofiltration (CVVH) were performed in 6 patients with
septic AKl caused by Gram negative bacteria. The SOFA
score decreased significantly after 48 hours in the oXiris®
group. A significant decrease in the SOFA score at 72 hours
was also observed in the study of Adamik et al. (15). In our
case, we reported a 3-point decrease in the SOFA score 72
hours after the treatment. Also, Shum et al. (14) presented
that E. coli accounted for 100% (6 patients) in the oXiris-
CVVH group. The same bacteria from the blood and the
urine culture of our patient was identified. Like our case, 4
patients with septic AKI who were applied renal replacement
therapy with oXiris® hemofilter in China, were presented in
the study of Zhang et al. (18). These cases in the literature
and our case showed that the clinical condition of patients
improved with rapid infection source control and the usage
of oXiris® hemofilter within 6-24 hours in the management
of suspected sepsis. Furthermore, 2 patients had gram
negative sepsis as our patient.

Broman and Bodelsson (11) presented reduction of
endotoxin levels after usage oXiris® hemofilter in 2 patients
with Gram negative bacteria-induced septic shock including
endotoxemia. KDIGO class 3 AKl was detected in both
patients, and CRRT was started using an oXiris® hemofilter.
Likewise, we presented a successful clinical report of an
immunocompromised renal transplant recipient with gram
negative septic shock and KDIGO grade 3-AKI treated with
CRRT using a oXiris® hemofilter.

Determining the best time to start EBP with devices
such as the oXiris® hemofilter is difficult and controversial.
If a patient with septic AKI has a hyperinflammatory state

Turk J Intensive Care 2021;19:98-104

and/or hemodynamic instability, early usage of EBP with
the oXiris® hemofilter may be considered without waiting
for diagnostic confirmation of abnormal biomarker levels.
Of course, it should be done together with the source of
infection and standard sepsis care (19).

The timing of EBP with the oXiris® hemofilter is an
important key factor. In the study of Govil et al. (20), a
significant difference was observed in the SOFA score and
vasopressor decrease in the group that used early Oxiris
hemofilter. oXiris® hemofilter inception time was shorter in
survivors than non-survivors (7.2 vs 12.5 hours) in the study
of Tang et al. (21). A clinical trial involving 15 septic patients
who were applied CRRT with the oXiris® hemofilter reported
that the early inception of therapy improved outcomes
before the organ damage started (22). In this case, oXiris®
hemofilter was used on 11™ hour after admission similar to
literature.

oXiris® hemofilter improve hemodynamic status and
lactate metabolism and increases respiratory capacity.
The improvement is thought to be due to purification of
cytokines, inflammatory mediators, endotoxin adsorption
and the maintenance of fluid balance. In a clinical trial
involving 40 septic patients who were applied CRRT with the
oXiris® membrane, levels of procalcitonin, 1L-6, endotoxin,
norepinephrine and creatinine decreased after 24 hours of
therapy (7). The dosage of noradrenaline is also decreased,
as shown by Shum et al. (14) and Turani et al. (7). In our case,
lactate level decreased in 6" hour of therapy, creatine and
norepinephrine levels decreased 24 hours after treatment,
procalcitonin decreased 48 hours later and she was
extubated after 6 days.

Normally, it is recommended to change the filter set
every 24 hours to ensure the filter performance. The product
label includes the replacement of the hemofilter to an upper
limit of 72 hours and/or a maximum through put of 780 L of
blood (5). However, we used the filter continuously for 96
hours with citrate anticoagulation.

Immunoparalysis is observed in immunocompromised
patients. So, the use of EBP therapies may also represent a
good adjunctive therapy option in these patients with sepsis
and multiple organ failure. Keles et al. (23) reported the a
successful administration of CytoSorb® hemadsorption in
an immunocompromised pediatric patient with collapsing
glomerulopathy, ARDS, and sepsis. There is limited data about
the usage of oXiris® hemofilter in immunocompromised
adult patients in the literature.
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The case report has some limitations. There is no clinical
study in which loss of antibiotics and micronutrients with
CRRT using a highly adsorptive hemofilter like oXiris®
hemofilter was reported. A close drug-monitoring should be
performed to ensure appropriate antibiotic concentrations.
But, the monitoring could not be done because the antibiotic
levels are not studied comprehensively in our hospital. One
of our limitations was that we could not measure endotoxin
and cytokine levels, so we could not detect the decrease
due to treatment. This presentation is only a case report.
Randomised controlled trials about this therapy will provide
more useful information.

This is a case report that includes the successful use of
oXiris® hemofilter in a renal transplant recipient with septic
AKI. The use of EBP therapies in acute phase of septic shock
and septic AKI may be beneficial for early improvement,
decreasing vasopressor requirment, need for organ supports,
the length of ICU stay and mortality. So, EBP is proposed as
an adjuvant therapy for sepsis and AKI. Solid organ transplant

recipients with septic AKI may benefit from early usage of
oXiris® hemofilter with CRRT as a novel approach to improve
survival and clinical outcomes. Further randomized control
trials are recommended to prove the potential benefits of
this treatment.
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