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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),
ProQuest Health & Medical Complete, EBSCO Database, Gale, Index
Copernicus, CINAHL, Tiibitak/Ulakbim, Tiirk Tip Dizini, Tiirkiye Atif
Dizini, Hinari, GOALI, ARDI, OARE, AGORA, J-Gate, IdealOnline ve Tiirk
Medline’da indekslenmektedir.
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Dergide aglk erigim politikasi uygulanmaktadir. Acik erisim politikasi Budapest
Open Access Initiative (BOAI) http://www.budapestopenaccessinitiative.org/
kurallari esas alinarak uygulanmaktadir.
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tek kisitlama yetkisi ve bu alandaki tek telif hakki rolt; kendi calismalarinin
biitiinligu tizerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmas igin, yazarlara verilmelidir.
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Turk Yogun Bakim Dergisi, Tirk Yogun Bakim Dernegi'ne iye olan ve tiim ilgili
ogretim elemanlarina dcretsiz olarak dagitiimaktadir. Derginin tiim sayilarina
licretsiz olarak www.yogunbakim.org.tr adresinden tam metin ulagilabilir.
Dergiye abone olmak isteyen kigiler Tiirk Yogun Bakim Dernegi'ne bagvurmalidir.

Adres: in6nii Cad. Itk Apt. No: 53 Kat: 4, 34437 istanbul, Tiirkiye
Tel. :4902122929270
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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), ProQuest Health & Medical Complete, EBSCO Database,
Gale, Index Copernicus, CINAHL, Tiibitak/Ulakbim Turkish Medical
Database, Turkiye Citation Index, Hinari, GOALI, ARDI, OARE, AGORA,
J-Gate, IdealOnline 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: Inonii Cad. Isik Apt. No: 53 Kat: 4, 34437 istanbul, Turkey
Phone : +90 21229292 70

Fax :+90212292 9271
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E-mail: dergi@yogunbakim.org.tr - info@yogunbakim.org.tr
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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



TURKISH JOURNAL
OF INTENSIVE CARE

CiLT / VOLUME 21
SAYI/ISSUE 2
HAZIRAN / JUNE 2023

TYBD

Tirk Yogun Bakim Dernegi

Turkish Society of Intensive Care

TURK
YOGUN
BAKIM

DERGISI

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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Hiilya Yiicel 59
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Yogun Bakim Hastalarinda Ventilator [liskili Pnémoni Etkenlerini izole Etmede Mini-bronkoalveolar Lavaj Tekniginin Endotrakeal Aspirat
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Hiilya Sungurtekin, Fatih Sargin, Metin Kiling, Mithat Kahramanoglu, Mert Akbulut, Ferruh Ayoglu, Ahmet Caligkan, Simay Karaduman 100

Yogun Bakim Hemsirelerinin Deliryum Hakkindaki Bilgi ve Yaklagimlarinin Degerlendirilmesi: Nitel Bir Calisma

Evaluation of Intensive Care Nurses’ Knowledge and Approaches About Delirium: A Qualitative Study
Emel Bahadir Yilmaz, Asuman Cobanoglu, Emine Apaydin 1 10

The Impact of the COVID-19 Pandemic on Tracheostomy Applications in the COVID and Non-COVID Intensive Care Units:
A Single-center Experience
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CASE REPORTS / OLGU SUNUMLARI
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DERLEME / REVIEW

© Hiilya Yiicel Yogun Bakimda Ergoterapi

Occupational Therapy in Intensive Care

0z Bu derleme, yogun bakimda gerceklestirilen ergoterapi mudahalelerine yonelik literatirtin
sentezi niteligindedir. Her yil, yogun bakim Unitelerinden taburcu olan milyonlarca kisi, yeni
edinilmis bilissel bozulma ve/veya islevsel sakatlik ile karsi karsiya kalmaktadir. Ergoterapi yogun
bakimda bulunan hastalarin beslenme, giyinme, erken mobilizasyon, ambulasyon gibi giinlik yasam
aktivitelerine; hafiza, dikkat, problem ¢ézme ve cok adimli gorevleri yerine getirme gibi gelismis
yurGtlcU islevlerden olusan kognitif stireclerine yonelik calismalari igerir. Amagl bir davranis ortaya
¢tkarmak igin, uyariima ve farkindaligi artirmak, uyanikligi ve erken hareketlilik faaliyetlerine katilimi
optimize etmek yogun bakimda ergoterapi mudahalelerinin amaglarini olusturur. Literatlrde bu
hedeflere ulasmak icin yapilan ergoterapi midahalelerinin anlaml sonuglar ortaya koydugu
gorilmektedir. Fakat bu konuda, ergoterapistlerin yakin gecmiste faaliyetler gésterdigini iceren
calismalar yetersizdir. Yogun bakim Unitesinde ergoterapistlerin spesifik mtdahalelerini ve rolinu
ve bu mUdahalelerin etkinligini netlestirmek icin gelecekteki arastirmalara ihtiyag vardir. Tlrkiye'de
yeni gelismekte olan ergoterapi ve ergoterapistlik mesleginin hastanelerin yogun bakim Unitelerinde
faaliyet gbstermesi diinyada da yeni bir durumdur. Bu yazi tGlkemizde bu konuda yazilmis ilk derleme
calismasidir.
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ABSTRACT This review is a synthesis of the literature on occupational therapy interventions in
intensive care. Each year, millions of people discharged from intensive care units face newly acquired
cognitive impairment and/or functional disability. Occupational therapy includes studies on daily
living activities such as feeding, dressing, early mobilization, ambulation, and cognitive processes
such as memory, attention, problem solving, and advanced executive functions such as performing
multistep tasks. Increasing arousal and awareness, optimizing alertness, and participation in early
mobility activities to elicit a purposeful behavior are the goals of occupational therapy interventions
in intensive care. In the literature, it is seen that occupational therapy interventions performed to
achieve these goals show significant results. However, studies on this subject, which include that
occupational therapists have shown intense activities in the recent past, are insufficient. Future
research is needed to clarify the specific interventions and role of occupational therapists in the
intensive care unit and the effectiveness of these interventions. The occupational therapy and
occupational therapist occupation operate in the intensive care units, which is newly developing
in Turkey, is also a new situation in the world. This study is the first review written in our country
on this subject.

Keywords: Intensive care, neurology, cognitive, neonatal, occupational therapy

Ergoterapistler bireylerin sagligini, iyi olma hallerini ve

Giris
. yasam rollerine katilimini destekleyen anlamli aktiviteleri

Yogun bakim tniteleri (YBU) farkli saglik problemleri olan
hastalara 6zel mldahalelerin yapildigi bir alandir. Burada kalan

ve taburcu olan bireyler, genellikle uzun dénem sonuclari olan

gerceklestirmelerini saglar (3). Yogun bakim, ergoterapistler
icin 6nemli bir uygulama ortamidir. Ergoterapistlerin
holistik bakim yaklasimi, kisi-cevre-aktivite etkilesimini
temel almalar ve gorev analizi becerileri yogun bakimdaki
bireylere fayda saglar. Yogun bakimda kalan kisilerle yapilan

fiziksel, kognitif ya da psikolojik bozukluklarla karsilasabilirler.
Engelliligi dnlemek veya siddetini azaltmak icin fonksiyonel

sonuglara odaklanarak taburculuk planlamasi yapmak
gerekmektedir (1,2).

calismalarda glnlik yasam aktivitelerine fonksiyonel katimin
saglanmasinda ergoterapistin rolleri gosterilmistir (1,2,4).
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Ergoterapistler bireylerin mobilite, oryantasyon ve
basa cikma gibi fiziksel, kognitif ve emosyonel becerilerini
gelistirmeyi, bireyin yogun bakimda gerceklestirdikleri
kendine bakim aktivitelerindeki fonksiyonelligi artirmayi,
diger saglik personelleri ve aile Uyeleri/bakim verenleri ile
iletisimi hedefleyen midahaleler planlarlar (5). YBU'de
ergoterapi uygulamalari; kendine bakim aktivitelerine (banyo
yapma, giyinme, kisisel hijyen, beslenme vb.) katilimi, kognitif
mudahaleleri (kisi, yer, zaman oryantasyonu ve ydrtticu
islevleri gelistirmeyi hedefleyen aktiviteler vb.), depresyon
ve anksiyeteyi azaltmak icin psikolojik mudahaleleri
(kendine bakim becerilerinin yeniden kazanilmasi, serbest
zaman ve sosyal aktivitelerin baslatilmasi, stresle basa
clkma stratejilerinin 6gretilmesi, fiziksel ve sosyal gevrenin
uyarlanmasi vb.) igerir (5). Yogun bakim ortamindaki iletisim
ihtiyaclari icin yardimci teknoloji uygulamalari énemli
Olclde katki saglar (6-8). Yogun bakimda kalan bireyler
post-travmatik stres bozuklugu veya hastalik sonrasi
iyilesmenin ¢ok yonlu etkileriyle basa cikmak igin ruh saghgi
degerlendirmeleri ve miudahale uygulamalarina ihtiyag
duyabilirler ve ergoterapistler bu ihtiyaclara yonelik calismalar
yurutmektedirler (9-12). Ayrica ergoterapistler yogun bakim
strecinde bireylerin yasadigi duyusal yoksunluk, hareketsiz
kalma, stres ve uzun slreli mekanik ventilasyon ile basa ¢cikma
stratejilerini iceren mudahaleler kapsaminda duyu temelli
yaklasimlar, splintleme, disfaji yonetimi, pozisyonlama,
transfer yontemleri ve yardimci cihazlarin kullanimina
yonelik egitimler uygularlar (13). Yapilan galismalarda yogun
bakimda ergoterapi mudahalelerinin gerekliligi ve etkinligi
vurgulanmistir (5,14).

Ergoterapistler Uluslararasi Islevsellik, Yetiyitimi ve
Sagligin Siniflandinimasi’'na (International Classification
of Functioning, Disability, and Health) gbore vicut yapl ve
fonksiyonu alt basligini iceren temel ve acil bakim hizmetleri
disinda kalan aktivite ve bireyin rollerine katilimini destekleyen
degerlendirme ve midahalelerde bulunurlar. Bu calisma alani
ile yogun bakim hemsirelik hizmeti ve fizyoterapistlikten
ayrilirlar. Ergoterapi bir aktivite bilimidir, dolayisiyla yogun
bakimda, guinlik yasam aktiviteleri bagimsiziigini ele alan,
yasam kalitesi odakli meditasyon, maneviyat, sefkat, aile
birlikteligi, akran dayanismasi, 6yku anlatimi, gecmiste
hoslanarak yaptigr aktiviteleri hatirlatma, muzik terapi gibi
konulara odaklanir. Ergoterapi mesleginde yogun bakim
Ozellesilen bir alandir, dolayisiyla lisans mufredatinda alinan
kardiyopulmoner ergoterapi, kanser ve ergoterapi, pediatride
ergoterapi, yenidoganda duyu butinleme, duyu/algi/motor
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yaklasimlari, psikoloji, sosyoloji, yasam kalitesi, yardimci
teknoloji, sanal gerceklik gibi derslerin yani sira pratik
uygulama becerisi de gerektirir.

Ulkemizde yeni gelismekte olan ergoterapi ve
ergoterapistlik mesleginin hastanelerin YBU'lerinde faaliyet
gostermesi dinyada da yeni bir durumdur. Bu derlemenin
amacl, yogun bakimda ergoterapistlerin rollerini, yaptiklari
uygulamalar ve bu uygulamalarin etkinligini aciklamaktir. Bu
konudaki Ulkemizde yaziimis ilk derleme calismasidir.

Yogun Bakimda Ergoterapistin Rolleri

Kapsamli bir yogun bakim hizmeti, hastalar icin gerekli
bakim dizeyine odaklanir ve eksiksiz bakim slrecini ifade
eder. Yogun bakimda ergoterapistler hastalarin ginlik
yasam aktivitelerindeki bagimsizhigini ve taburculuk sonrasi
toplumsal katiimlarini en Ust diizeye ¢ikarmalarini saglamak
amaciyla galismalar yUrUtdrler. Bu amaca ulasmak icin bireyi,
ailesini ve bakim verenlerini degerlendirmeye dahil eden; ilgili
herkesin beklentilerine yonelik bilincli kararlar vermelerine
ve tedavi planina dahil olmalarina yardimci olan kisi merkezIi
bir yaklasim benimserler. Ergoterapistlerin mudahale
yaklasimlari; fiziksel, mental ve sosyal saghgl kapsar ve
asagida aciklandigi Uzere UGglncd, ikinci ve birinci basamak
saglk hizmetlerine yonelik olmaktadir (5,15).

Uciincii Basamak Saglik Hizmeti

Uciinci basamak saglik hizmetlerinde ergoterapistler
tarafindan ele alinan midahaleler asagida siralanmistir.

Komplikasyonlarin dnlenmesi ve organ sistemi
yetmezliginin fizyolojik etkilerine karsi ¢alismalar yuratalir
(11,15). Bunlar;

a. Kontraktir, eklem deformitesi ve agriyr dnleyecek
sekilde bireyin pozisyonlanmasi amaciyla; uygun splintleri
saglamak veya yapmak, pasif eklem hareket aciklig
egzersizleri yapmak, bakim hizmeti saglayan personele
pozisyonlama ve transfer teknikleri konusunda tavsiyelerde
bulunmak veya teknikleri 6gretmek, tekerlekli sandalyeler
dahil olmak Uzere uygun oturma dizenini degerlendirmek ve
saglamak,

b. Uygun basin¢ azaltici yastiklarin kullanimiyla basi
yaralarini 6nlemek,

c. Aktiviteler yoluyla glg, kontrol ve hareket araligini
gelistirmektir.

Hastanin organ sistemi yetmezligi ve islev kaybinin
psikolojik etkileri ile bas edebilmek icin calismalar yurttalur
(11,12,15). Bunlar;

a. Bireylere ve bakim verenlerine givence ve destek
saglamak,
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b. Bireylere ve bakim verenlerine kisinin mevcut
durumunu anlamada yardimci olmak ve etkili bir sekilde basa
¢lkma becerilerine sahip olmalarini saglamak,

c. lliskilerdeki olasi degisikliklere uyum saglamada birey
ve bakim verenleri degerlendirmek ve yardimci olmak,

d. Bireylerin stres faktorlerini azaltmalarina ve bas
etme stratejileri gelistirmelerine yardimci olmak (anksiyete
yonetimi, gevseme vb.),

e. Bireyi ve ailesini gelecek icin plan yapmaya hazirlamak,

f. Yeniden egitim ve kompansatuvar tekniklerin kullanimi
yoluyla bilissel ve algisal islev bozuklugunun etkilerine karsi
mUdahalede bulunmaktir.

Hastalarin hayatlarinin kontrolind ele almalari, fonksiyon
kaybina uyum saglamalari ve glnlik goérevlerini yerine
getirme yeteneklerini en st dizeye cikarmalari icin
calismalar yaratdldr (13,15). Bunlar,

a. Kendine bakim aktivitelerini degerlendirmek ve yeniden
egitim vermek,

b. Enerji koruma ve yorgunluk yonetimi teknikleri hakkinda
Onerilerde bulunmak,

c. GUnlUk yasam aktivitelerine katilima yardimci olmak
amaciyla ekipman ve cevre uyarlamalarinin saglanmasi igin
degerlendirme ve mudahalelerde bulunmak,

d. Bireye duyusal stimllasyon ve hastanede daha ylksek
dlzeyde anlamli aktivite saglama, serbest zaman aktiviteleri
ve is dahil olmak tzere anlamli bir yasam tarzinin yénetiminde
yardimci olmak,

e. Hastalarin ve bakim verenlerin uygun kaynaklara erisimi
icin gerekli bilgileri saglamaktir.

ikinci Basamak Saglik Hizmeti

Ikinci basamak saglk hizmetlerinde yukarida aciklanan
Gclncl seviyedeki tim midahalelerin yani sira tedaviyi
gbzden gecirmek ve yeniden derecelendirmek, ameliyat
sonrasl alinacak onlemler ve ginlik aktiviteler konusunda
egitim ve tavsiyeler vermek hedeflenir (5,15).

Birinci Basamak Saglik Hizmeti

Birinci basamak saglk hizmetleri, G¢lnci ve ikinci
seviyedeki tim mdudahaleleri icermekle birlikte asagidaki
calismalarin yuratilmesini gerektirir (11,15):

a. Bireyin yasaminin kontrollind saglamasini, fonksiyon
kaybina uyumunu ve gunlik gorevleri yerine getirirken
glvenligini en Ust dlzeye cikarmasini saglamak icin
rehabilitasyona devam etmek,

b. Birey ve bakim verenlerle birlikte hastaneden
taburculugu planlamaya baslamak.

Bireyin iyilesmesini ve fonksiyonlarini en Ust dizeye
¢tkarmak i¢cin henlz durumu kritik iken degerlendirme
ve mudahalelere baslanmalidir. Erken ve etkili tedavinin
kisinin hastanede kalis slresini ve komplikasyonlari cézme
maliyetlerini azaltacagi goz ondnde bulundurulmalhdir
(12,13,15).

Yogun bakimdaki uygulamalarin amaci, genellikle yalnizca
hayati kurtarmak ve organ sistemi yetmezligini dnlemek olarak
gorlllr ve ortaya cikan fizyolojik ve psikolojik etkiler dikkate
alinmayabilir. Bu nedenle yogun bakimda ergoterapistlerin
roli hemen gorlilemeyebilir. Ayrica yogun bakimda
ergoterapinin gerekliligine iliskin yayimlanmis arastirmalarin
yetersizligi ve iyi uygulama orneklerini yayginlastirmak icin
yeterince calisiimamis olmasina bagli olarak yogun bakimda
ergoterapistlerin rollerinin bilinmemesi, hastalarin ihtiyaclarini
karsilamaya uygun kaynaklara erisimlerini zorlastirmaktadir
(11-13,15).

Yogun bakimda ergoterapi mudahalelerine asagidaki
basliklarda yer verilmistir.

Yogun Bakimda Kogpnitif ve Norolojik Ergoterapi

YBU'lerden taburcu olan kisiler siklikla kognitif bozukluklar
ile karsi karsiya kalmaktadirlar (16-18). Ergoterapistler,
ozellikle beyin yaralanmasi ve inmeli hastalarda, bilisin
degerlendirilmesinde ve rehabilitasyonunda rol alirlar; ancak
bu konuda YBU'lerdeki miidahalelerine yonelik arastirmalar
azdir (19,20).

Deliryum, YBU'lerde %45-87 oraninda insidansi ile
sik gorilen bir komplikasyondur (21). Deliryum sUresinin
hastalarin hayatta kalmalarini etkiledigi ve deliryumun
devam ettigi her 48 saatin mortaliteyi %11 oraninda artirdig
bildirilmistir (22). Yapilan bir calismada YBU'deki vyasli
hastalarda kognitif terapinin uygulanabilirligi ve glvenilirligi
arastinimistir. Bu calismada, YBU'deki yasli hastalarda
ergoterapi midahalelerinin deliryum siiresine, insidansina ve
siddetine etkisinin belirlenmesi; ikincil olarak da hastalarin
hastaneden taburcu olurken fonksiyonel bagimsizlik, bilis ve
kavrama gUcUne etkilerinin degerlendiriimesi hedeflenmistir.
Ergoterapi mudahaleleri, duyu stimllasyonunu; 6dem ve
dekubit Ulserlerini 6nlemek icin pozisyonlama ve cevresel
uyarlamalari; hafiza, gorsel algi, dikkat, oryantasyon, praksi
ve problem ¢6zme becerilerini gelistirmeye yonelik kognitif
aktiviteleri; Ust ekstremitede fonksiyonellige yonelik
aktiviteleri; gunlik yasam aktiviteleri egitimini ve aile/
bakim veren katihmini icermektedir. Calisma sonucunda
deliryumun azalmasi, fonksiyonel islev puanlarinin ve
kavrama guclnUn iyilesmesi ve daha yiksek Mini-Mental

Turk J Intensive Care 2023;21:59-67



62

Hdlya Yucel. Yogun Bakimda Ergoterapi

test skorlarinin bulunmasi ile ergoterapinin, yogun bakimda
ventile edilmeyen yasl hastalarda deliryum siresini ve
insidansini azaltmanin yani sira taburculukta islevselligi
artirmak icin etkili oldugu sonucuna ulasiimistir (23). Yogun
bakimda kalan kisilerde deliryum varligina bakilmaksizin
taburculuk sonrasi kognitif bozukluklar olabilmektedir.
Ayrica deliryumun gelistigi hastalarda, uzun sireli kognitif
bozukluklar ve fonksiyonel zorluklar yasandigr gorilmastdar.
Erken donemde, hedefe yonelik, cok bilesenli ve cok disiplinli
yaklasimin deliryumlu kisiler igin etkili oldugu belirtilmistir.
Bununla birlikte ergoterapi icin erken midahalenin faydalarina
iliskin kanitlar belirsizligini koruyor olsa da deliryumun kisiler
ve aileler Uzerindeki etkisinin taninmasi ve bunu azaltmak
icin stratejiler saglanmasi gerektigi belirtilmistir (20).
YBU'den taburcu edilen kisilerde kognitif rehabilitasyon ve
ergoterapinin problem ¢ézme ve ¢ok adimli gorevleri yerine
getirme gibi yUriticl islevleri gelistirdigi gosterilmistir (24).
Bugline kadar yapilan girisimsel denemeler; baslangictaki
fonksiyonel durumu koruyan, deliryum siresini kisaltan ve
6lum veya yeniden hastaneye yatis riskini azaltan erken
dénem ergoterapi mldahaleleri ile iliskilendirilmistir (25).

YBU'de kalan kisilerde erken donem ergoterapinin
taburculuk i¢in gerekli islevselligi iyilestirdigine, deliryum
epizodlarini azalttigina ve hastalarin yatis stresini kisalttigina
dair kanitlar vardir (26,27). YBU'de erken dénem kombine
fiziksel ve kognitif tedavinin glvenilir oldugu; ancak bu tir
mudahalelerin uzun vadeli etkilerinin sonugsuz kaldigi ve
bu konuda yapilacak daha fazla calismaya ihtiyac duyuldugu
belirtiimistir (25).

YBU'de kalan kisilerde hareketsizlik ve yatak istirahati ile
ilgili kisa ve uzun vadeli komplikasyonlar hasta morbiditesini,
mortalitesini, maliyetini ve yasam kalitesini etkilemektedir.
Ozellikle nérolojik islev bozuklugu nedeniyle yiiksek
hareketsizlik orani géz o6niine alindiginda, YBU erken
mobilizasyon mudahaleleri icin ideal bir ortamdir (28). YBU'de
erken mobilitenin etkili oldugu, yatis suresini kisalttigr ve
daha iyi uygun maliyetli sonuclar sagladigi bilinmektedir (29).
Mobilizasyona izin verecek sekilde sedasyonu ve deliryumu
azaltmak, hastalarin fonksiyonel hareketliligini iyilestirmek
icin rehabilitasyon konsultasyonlarinin ve tedavilerinin
sikhgini artirmak ve hastanede kalis suresi Uzerindeki
etkilerini degerlendirmek amaciyla mevcut uygulamalarin
gbzden gecirilmesi ve gelistirilmesini iceren kalite
iyilestirme programinin uygulandigi bir calismada ergoterapi
mUdahalelerini iceren kalite iyilestirme programi sonuclarinda
YBU deliryumunda ve hastanede kalis siiresinde azalma

Turk J Intensive Care 2023;21:59-67

gorilurken hastalarin fonksiyonel hareketliliginde iyilesmeler
gozlenmistir (29).

Ergoterapi uygulamalari travmatik beyin yaralanmalarindan
sonra iyilesmeyi desteklemek icin YBU'de yer almaktadir.
YBU'de beyin yaralanmasi olan bireyler icin uygulanan
ergoterapi, oOncelikle solunum terapisi; kontraktirleri
onlemek icin pasif yardimci hareket; duyusal stimulasyon;
kuvvet, endurans ve esneklik gibi vicut yapi ve islevlerine
odaklanan calismalari icermektedir. Ergoterapi mudahaleleri
ayrica oturma ve/veya ayakta durma pozisyonlarina,
mobilizasyon gibi aktivitelere ve kendine bakim veya gunlik
yasam aktivitelerine yonelik egitim uygulamalarini icerir.
Terapotik amac siklikla pndmoni veya kontraktir gibi ikincil
semptomlarin dnlenmesine, bilincin ve duyusal alginin
gelistiriimesine ve kaslarin glglendiriimesine odaklanir. Genel
amagc kendine bakimla ilgili olarak mimkdn olan en ylksek
dlzeyde mobilite ve bagimsizliga ulasmaktir (30).

Yogun Bakimda Mekanik Ventilasyona Bagl Olan
Kisilerde Ergoterapi

Mekanik ventilasyon uygulanan hastalarin bakimindaki
tibbi gelismeler, uzun sireli sagkalim oranlarinin artmasini
saglamistir (27). Buna bagli olarak kisilerin erken
mobilizasyonu ve giinlik yasamlarinda islevsellikleri 6nem
kazanmistir. YBU'de tedavide kullanilan erken mobilizasyon
galismalarinin cogunun mekanik ventilasyon hastalarina
odaklandigi belirtilmistir (31). Erken mobilizasyon, genellikle
mekanik olarak ventile edilen bir hasta rehabilitasyona
katilabildiginde, stabil hemodinamik bir duruma sahip
oldugunda ve kabul edilebilir seviyelerde oksijen aldiginda
mobilite programinin baslatiimasi olarak tanimlanmistir (32).
Sedasyonun kullanildigl, mekanik ventilasyon uygulanan
kisilerde tibbi YBU'deyken mekanik ventilasyona baglandigi
andan itibaren rutin olarak ergoterapi mudahaleleri
baslamalidir (33,34).

Mekanik ventilasyona bagli yasli yetiskinlerde YBU
ortaminda standart bir erken mobilizasyon protokollinln
kullanilmasinin fizibilitesini arastiran bir calismada tedavi
icin asamali bir erken mobilizasyon programi kullaniimistir.
Program, yogun bakimda mekanik ventilasyona bagli 65
yas ve Ustl kisilere uygulanmistir. Calismada pozisyonlama,
yatakta mobilizasyon, oturma toleransini gelistirme, nefes ve
denge egzersizleri, transferler ve ambulasyon calismalarina
yer verilmistir. Erken mobilizasyon protokolUntn uygulanabilir,
glvenli oldugu ve mekanik olarak ventile edilen yasli
yetiskinler tarafindan iyi tolere edildigi sonucuna ulasiimistir
(35).
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YBU'de mekanik ventilasyona bagl kisilerde erken
donemde oturma, ayakta durma ve ylUrime aktiviteleriyle
baslayip banyo yapma, giyinme, kendine bakim, tuvalete
gitme ve yemek yeme gibi glnlik yasam aktiviteleri egitimi
ile devam eden ergoterapi muidahalelerinin fonksiyonel ve
norobilissel sonuglari iyilestirdigi ve mekanik ventilasyon
sUresini kisalttigr gosterilmistir (33).

Yogun Bakimdaki Koronaviriis Hastali§i-2019 (COViD-
19) Olan Kisilerde Ergoterapi

COVID-19 hizla ilerleyen bir enfeksiyondur. COVID-19'dan
kaynaklanan komplikasyonlar pulmoner, kardiyovaskadiler, renal
ve norolojik sistemleri etkileyerek coklu organ yetmezligine
ve diger hastaliklara yol agabilmektedir (36).

COVID-19 salgin déneminde hastanelerde calisan
ergoterapistler akut ve yogun bakim ortamlarinda
ergoterapinin yeri ve etkinligini arastirmislardir. Bu tibbi agidan
karmasik ortamlarda ergoterapinin 6zglin ve temel rolini
Ozetleyen, iyi tanimlanmis goérev ve sorumluluklar olmamasi
nedeniyle bircok ergoterapist COVID-19 salgin ddneminde is
guvencesizligi yasamustir (37). Bununla birlikte bu uygulama
alaninda ergoterapistlerin rolinln tanimabilirligi icin yogun
bakim ortamlarinda ergoterapi uygulamalarinin kapsaminin
tanimlanmasi, ergoterapinin kisi merkezli sonuglari, saghk
sistemi sonugclari ve saglk hizmeti kullanimi Gzerindeki farkli
etkilerinin tanimlanmasi ve isbirligini kolaylastirmak amaciyla
yogun bakimda calisan saglik profesyonelleri icin 6zel ilgi
alanlarinin gelistirilmesi onerilmistir (38).

Mekanik ventilasyona ihtiyac duyan hastalar -6zellikle
akut solunum yetmezligi olanlar- yogun bakimdan taburcu
olduktan sonraki yillarda yogun bakim sonrasi sendrom
nedeniyle uzun sureli sorunlar yasamaktadirlar. Yogun bakim
sonrasi sendroma benzer sekilde, COVID-19 ile hastaneye
yatirilan hastalar, 6zellikle agir hastalik, kas zayifigr gibi
bozukluklar, aktivite limitasyonlari, hastaneden taburcu
olduktan sonra devam eden ve rehabilitasyon gerektiren
katilim kisitliliklarn gdstermektedir. Bircok klinik strecin uzun
sureli hastane kalisini, uzun sureli mekanik ventilasyonu ve
coklu organ yetmezligini icerdigi goz 6nlne alindiginda, kritik
bakima ihtiyac duyan COVID-19 gegiren birgok kisinin yogun
bakim sonrasi sendrom yasamasinin muhtemel oldugu
ddstnulmustur. Ayrica fiziksel islev, glinltik yasam aktiviteleri
ve bilisle ilgili yasanilan zorluklar, kisinin topluma katilimini
etkilemekte ve uzun vadede yasam kalitesini distrmektedir.
Bu nedenle COVID-19 sonrasinda bireylerin islevsel olarak
topluma katilimi i¢in rehabilitasyona olan ihtiyaclari goz
oninde bulundurulmalidir (39).

Salgin déneminin ilk aylarinda, kritik durumdaki hastalar
icin erken donemdeki ergoterapinin dnemi genellikle goz ardi
edilmistir. Dlnya bu salginla karsi karsiya kalmaya devam
ederken, kisileri rollerine ve rutinlerine dondirmek igin
rehabilitasyon ve hayatta kalma ana temalar haline gelmistir.
Yogun bakimda calisan ergoterapistler, COVID-19 hasta
populasyonlarina proaktif bir sekilde en iyi uygulamalarini
sunarak ve meslegin bitlncll ve kisi merkezli bakis agisini
birlestirerek ergoterapinin COVID-19 salginindaki temel
rolini gdstermistir (39,40). Boylece COVID-19, yogun bakim
ortamlarinda ergoterapi uygulamalarinin etkinligini vurgulama
firsati saglamistir.

Yenidogan Yogun Bakimda Ergoterapi

Uzman ergoterapistler gutvenli ve etkili uygulamalar
icin yenidoganin tibbi durumu ve yenidogan yogun
bakim (initesinde (YYBU) bakilan bebeklerde gelisimsel
degiskenlikler hakkinda gerekli bilgiye sahiptir. Duyusal
entegrasyon ve norogelisimsel mudahale gibi ergoterapi
yaklasimlari, YYBU'de uygulanabilir. Ancak YYBU'de kalan
bebekler genellikle fizyolojik olarak hassastir ve gevresel
kosullardan kolayca etkilenmektedirler. Zararsiz gortlebilen
bazi etkilesimler ve terapotik mudahaleler, bir bebekte
fizyolojik dengesizligi tetikleyebilir ve yasami tehdit edebilir.
Bu nedenle hassas yenidogani cevrenin asiri veya uygun
olmayan duyusal uyaranlarindan korumak, genellikle bebekle
dogrudan mudahalelerden veya etkilesimlerden daha
oncelikli olabilir. Buna gére ergoterapistler yaklasimlarini
bebegin tibbi durumuna, fizyolojik homeostazisine, gelisimsel
ve aile ihtiyaclarina gore uyarlar (40).

Ergoterapistler calismalarini bebegi YYBU'de olan
ailelerin ihtiyaclarina yonelik yaratarler. Bebegin tibbi
durumu ve slrecin belirsizligi, ebeveyn-bebek ayriligr ve
dogum veya dogumdan sonra annede meydana gelen
olasl komplikasyonlar aile stresine veya krize yol agabilir. Bu
durumlar genellikle optimal bebek gelisimi icin gerekli olan
ebeveyn-bebek baglanma slrecini degistirmektedir. Ailelere
en iyi hizmet, yalnizca bebegin ihtiyaclari hakkinda bilgili
olan degil, ayni zamanda ailenin kosullarina, énceliklerine,
endiselerine ve kultirel inanglarina karsi da duyarl
olan bir ergoterapist tarafindan yapilabilir. Ergoterapist,
bebegin optimal gelisimini desteklemek icin aile UGyeleriyle
destekleyici, isbirlikgi ve terapotik iliskiler kurar (40).

Cevrenin sosyal ve fiziksel yonleri hem bebek hem de
aile icin stres faktorl olabilir. Ergoterapist, YYBU'niin sosyal
ve fiziksel 6zelliklerinin etkilesimini ve bu etkilesimin bebedi,
aileyi ve saglik profesyonelini nasil etkiledigini inceler. Bu bilgi,
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ergoterapi degerlendirmesi igin bir temel olarak kullanilir ve
etkili mUdahale stratejilerine katkida bulunur. Ergoterapistin
énemli bir rolt, YYBU ortaminin sosyal ve fiziksel sinirlari
icinde calisarak, gelisimsel olarak uygun okupasyonlarin,
duyusal-motor sureglerin ve nérodavranissal organizasyonun
gelistirilmesi dahil olmak Uzere, her aileye optimal bebek
gelisimini saglamada yardimci olmaktir. Ergoterapist,
dogrudan gozlem, mutdahale, danisma, egitim ve arastirma
yoluyla bebege en etkili ve uygun sosyal ve fiziksel ortami
sa@lamak igin calismalar yaratar (40).

Premature bebekler yasadigi davranissal ve nérogelisimsel
bozukluklar nedeniyle cogunlukla beslenme problemleri
yasarlar (41). Beslenme sirasinda yutma yasami strdirmek
ve blyulyebilmek icin esastir (42). Yenidogan ve preterm
bebeklerde yutma becerisinin zayif olmasi nedeniyle agizdan
beslenmeye gecmek zordur. Bebeklerde gdrilen emme ve
yutma problemleri aspirasyona yol acabilmektedir. Aspirasyon
gorilen bebeklerde 6lim de dahil olmak Ulzere zatlrre,
astim gibi solunum problemleri gorilebilmektedir (43,44).
Bakim verenlerine ydnelik egitimler ile bebeklerin aspire
durumundan kaynaklanan 6limlerinde ve hastaliklarinda
azalmalarin oldugu gorilmustir (45). Ergoterapistlerin en
yaygin kullandigi midahaleler arasinda taburculuk sonrasinda
beslenmeye yonelik aile egitiminin oldugu bildirilmistir (46).

Prematire yenidoganlarin sinir sistemlerinin olgunlasmamis
olmasi ve hassasiyetleri nedeniyle noéropsikomotor
gelisimlerinde gecikme ve merkezi sinir sisteminde lezyonlar
meydana gelebilir (47). YYBU'de terapétik pozisyonlandirma
ergoterapistlerin erken dénemde baslamasi gereken
norogelisimsel mudahalelerdendir. Prematlre yenidoganlarin
dogru pozisyonlandiriimasi fizyolojik ve motor stresin
azaltilmasina yardimci olur. Solunum problemi olan bebeklerde
pozisyonlamanin énemli oldugu ve pozisyonlama tekniklerinin
ve Ozellikle ylzikoyun pozisyonun oksijenizasyonu artirdigi
bildirilmistir. Ayrica uygun pozisyonlama ile bebegin uyku
dizeninin saglandigi gosterilmistir (48-50).

Sonuglar

Bu derleme ile ergoterapistlerin YBU'de yenidogan,
solunum yolu hastaliklari, kronik hastaliklar, kognitif ve
norolojik bozukluklara yonelik midahalelerine bir bakis agisi
kazandirilmaya calisiimistir.

YBU'de ergoterapistler hastaya, onun ailesine, bakim
verenlerine mesleki kurallara uygun olarak kisi merkezli ve
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maksimum fayda saglayabilecek mudahalelerde bulunurlar.
Bireyin kontraktlrinU énleyecek muidahaleler ve atelleme
gibi yardimci cihazlarin kullaniminda kisiye 6zgu mudahaleler
olustururlar. Yogun bakimin zorluk seviyelerine gore gorevler
Ustlenirler. Hastanin yogun bakim ve yogun bakim sonrasi
mevcut rahatsizligina uygun olarak ginlik yasam aktivitelerini
gerceklestirmelerine yonelik calismalar yaparlar.

Hastalarda yogun bakim sonrasi hafiza ve iletisim gibi
alanlarda kognitif bozukluklar goérulebilir. Ergoterapistler
hastalarin oryantasyon, hafiza, dikkat ve problem cézme
gibi kognitif becerilerini degerlendirip bu becerileri kisinin
seviyesine en uygun sekilde gelistirmeye odaklanirlar.
Fakat bu calismalarin uzun vadeli sonuclarini gdsterecek
arastirmalara ihtiyac duyuldugu gorilmastar.

YBU'de ozellikle yash hastalarda gorilen deliryuma
yonelik ergoterapi mudahalelerini inceledigimizde
ergoterapistin temel amacinin saglik ve refahi gelistirmeye
yonelik oldugu gortlmustlr. Ergoterapistlerin hastalarin
kognitif bozukluklarina yonelik degerlendirmeler yaptiklari;
uyku hijyeni, gtnlik yasam aktiviteleri egitimleri ve bakim
veren egitimlerinde bulunduklarn gorilmustar.

Arastirmalarda, COVID-19 salgininda ergoterapistlerin
bireylerin transfer ve ambulasyon gibi temel yasam
aktivitelerine yardimci olduklari gérulmustir. Ancak bu
donemde hastalarin solunum problemlerinde ve yogun
bakimda tedavisi strdiurtlen hastalarda ergoterapi yetkinligine
yonelik az bilgiye ulasiimistir.

Yenidogan YBU'de ergoterapistler bebeklerin
erken dogum, dogum o&ncesi, sirasi ve sonrasindaki
komplikasyonlarina yonelik mesleki uygulamalarda
bulunmuslardir. Bebeklerde dogum sonrasi gortilen beslenme
bozukluklarina yonelik uygulamalar yapiimistir. Ergoterapistler
uygulamalarinda bebeklerin yasadigi komplikasyonlara yonelik
olarak ve bebegi destekleyici sekilde pozisyonlandirmaya
yer vermistir. Ergoterapistler ayni zamanda bebegin ailesi ve
bakim verenlerine yonelik midahale planlari uygulamislardir.

Sonug olarak; ergoterapinin birgok farkli yogun
bakim alanlarinda yer almasi gereken bir meslek oldugu
gorilmustur. Buna karsin ergoterapistler yogun bakimda
kisitl alanlarda calismaktadirlar. Ergoterapistlerin YBU'de
hastalara saglayacagi faydalara yonelik daha fazla arastirmalar
yapilmali disiplinler arasi ¢calismalarda ergoterapistlere de yer
verilmelidir.
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Yogun Bakim Hastalarinda Ventilator iliskili Pnémoni
Etkenlerini izole Etmede Mini-bronkoalveolar Lavaj
Tekniginin Endotrakeal Aspirat ve Bronkoskopik
Orneklerle Karsilastiriimasi

Comparison of Mini-bronchoalveolar Lavage
Technique with Endotracheal Aspirate and
Bronchoscopic Specimens in Isolating Ventilator-
associated Pneumonia Factors in Patients Under
Intensive Care

0z Amag: Calismamizda yogun bakim tinitesinde (YBU) nozokomiyal pnémoni tanisiyla izlenen
hastalarda mini-bronkoalveolar lavaj (mini-BAL) yontemi ile klasik yontemler olan endotrakeal
aspirasyon (ETA) ve BAL yonteminin karsilastiriimasi amaclanmistir.

Gerec ve Yéntem: Calismamiz Istanbul Universitesi Istanbul Tip Fakiiltesi Anesteziyoloji ve
Reanimasyon Anabilim Dall YBU'de Subat 2014-Ocak 2015 tarihleri arasinda ventilator iliskili
pnomoni (VIP) stiphesiyle takip edilen 30 hastada gerceklestirildi.

Bulgular: Hastalarin %40'1 (12 kisi) kadin, %601 (18 kisi) erkektir ve yas ortalamasi 54,23+21,37'dir.
Ortalama mekanik ventilasyonda kalma sureleri ise 9,7+22,8 glin olarak hesaplanmistir. Hastalarin
ortalama Basitlestirilmis Akut Fizyoloji Puani Ill skoru 36,06+8,46, Akut Fizyoloji ve Kronik Saglik
Degerlendirmesi-Il skoru 21,36+4,90 ve Klinik Akciger Enfeksiyon skoru ise 5,90+1,91 olarak
hesaplanmistir.

Sonug: Mini-BAL yonteminin bronkoskopiye gore tutarliligi %86,7, trakeal aspirata gére tutarliligi
%63,3 olarak tespit edilmistir. ETA ile bronkoskopi yonteminin birbiri ile tutarliigi %60 olarak
hesaplanmistir. Sonug olarak YBU'de VIP siiphesi olan hastalarin tanisinda kullanilan yéntemlerin
karsilastiriimasinda, mini-BAL yonteminin erken ve glvenilir sonuglar verdigi tespit edimistir.
Anahtar Kelimeler: Ventilator iliskili pndmoni, mini-bronkoalveolar lavaj, bronkoalveolar lavaj,
endotrakeal aspirat

ABSTRACT Objective: Our study aimed to compare the mini-bronchoalveolar lavage (mini-BAL)
method with the classical methods of endotracheal aspiration (ETA) and BAL in patients followed
up in the intensive care unit (ICU) diagnosed with nosocomial pneumonia.

Materials and Methods: Our study comprised 30 patients who were followed up with a suspicion
of ventilator-associated pneumonia (VAP) between February 2014 and January 2015 at Istanbul
University, Istanbul Faculty of Medicine, Department of Anesthesiology and Reanimation, ICU.
Results: A total of 40% (12 people) of the patients were women, 60% (18 people) were men,
and the mean age was 54.23+21.37 years. The mean duration of mechanical ventilation was
9.7+22.8 days. The mean Simplified Acute Physiology Score Il of the patients was 36.06+8.46,
the Acute Physiology and Chronic Health Evaluation-Il score was 21.36+4.90, and the Clinical
Pulmoner Infection score was 5.90+1.91. The consistency of the mini-BAL method, according to
bronchoscopy, was 86.7%, and its consistency, compared with tracheal aspiration, was 63.3%.
The consistency between the ETA and bronchoscopy method was 60%.

Conclusion: Therefore, in the comparison of the methods used in the diagnosis of patients with
suspected VAP in the ICU, mini-BAL gave reliable results in the early period.

Keywords: Ventilator-associated pneumonia, mini-bronchoalveolar lavage, bronchoalveolar lavage,
endotracheal aspiration
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Giris

Hastane ile iliskili enfeksiyonlar arasinda Uriner sistem
enfeksiyonlarindan sonra ikinci sirada olan nozokomiyal
pndmoni, yatis sirasinda inklibasyon déneminde olmadigi
bilinen, yatistan 48 saat sonrasinda veya hastaneden taburcu
olduktan sonraki ilk 48 saat icinde gelisen pnoémoniler igin
kullanilan bir tanimlamadir (1). Bunun yani sira ventilator
iliskili pnémoni (VIP); entibasyon sirasinda pnémonisi
olmayan invazif mekanik ventilasyon desteg@i altindaki
bireylerde, entlibasyondan en erken 48 saat sonra gelisen
nozokomiyal pnomonidir (1-3). Mekanik ventilator bagimli
hastalarda pndmoni tanisi zordur ve hala “altin standart”
tani yontemi yoktur (4). Mekanik ventilatore bagimli, yogun
bakim hastalarinda fiberoptik bronkoskopi teknigi ile yapilan
ornekleme nozokomiyal pnémoni teshisinde referans teknik
olarak bilinmektedir. Ancak bu teknik invazif olup akut
solunum yetmezligi olan hastalarda hipoksemi, tansiyon
pnémotoraks ve bronsiyal hemorajiye yol actigini bildiren
literatlrler de bulunmaktadir (5). Biz bu calismada, yogun
bakim (nitesinde (YBU) yatan 30 hastada, nozokomiyal
pnomoni tanisinda yeni bir ydntem olan mini-bronkoalveolar
lavaj (mini-BAL) yontemi ile klasik yontemler olan endotrakeal
aspirasyon (ETA) ve BAL yontemini karsilastirmayi amacladik.

Gerec ve Yontem

Calismaya, Istanbul Universitesi Istanbul Tip Fakdltesi
Etik Kurulu'ndan 16.08.2013 tarihinde 14 sayili toplanti
ile 1136 numarall etik kurul onayi alinmistir (karar no: 14).
Calismamizda Subat 2014-Ocak 2015 tarihleri arasinda
Istanbul Universitesi Istanbul Tip Fakiiltesi Anesteziyoloji
ve Reanimasyon Anabilim Dali YBU'de VIP siphesi olan 30
hastaya nozokomiyal pnémoni tanisinda yeni bir yontem olan
mini-BAL yontemi uygulanarak (Sekil 1), klasik yontemler
olan ETA ve BAL ile karsilastirmak amaclanmistir.

Calismaya alinma kriterleri su sekilde belirlenmistir:

A. Hastalar 48 saatten daha uzun slre yogun bakimda
kalmis olmali ve 24 saatten daha uzun slre endotrakeal
yerlestirilmis tlpU olmalidir.

B. Bu hastalardan akciger grafisinde yeni gelisen veya
uzun sUredir devam eden pulmoner infiltrasyonu olan
ve asagidaki kriterlerden en az iki tanesini karsilamasi
gerekmektedir:

a. Ates (>38 °C) veya hipotermi (<36,5 °C),

b. Lokositoz (>10.10%/L) veya lokopeni (<4.10%/L),

c. Purdlan trakeal sekresyon.

Ciddi hipoksemik hastalar (PaO,/FiO,<120), hemodinamik
acidan stabil olmayan hastalar, ciddi koagulasyon bozuklugu
olan hastalar ve yogun bakima giriste akciger enfeksiyonu
olan hastalar calisma disinda birakilmistir.

Calismaya alinan hastalardan ETA, mini-BAL ve BAL
ornekleri ayni gin icinde 1 saat araliklarla; once ETA
sonrasinda siraslyla mini-BAL ve BAL ornekleri alinmistir.
Ornekler enfeksiyon laboratuvarinda Gram-boyama
yapilmamis, direkt kultlrlere ekilmistir. ETA drneginde
>100.000 cfu/mL, BAL 6rneginde >10.000 cfu/mL koloni
sayisi anlamli Ureme olarak kabul edilmistir.

Hastalar; demografik 6zellikler (yas,
tarihi,
slresi, onceki pulmoner enfeksiyonlar, 6rnekleme tarihi,
orneklemeden onceki antibiyoterapi, giris Basitlestiriimis
Akut Fizyoloji Puani-lll (SAPS IIl) skoru, Akut Fizyoloji ve
Kronik Saglik Degerlendirmesi-Il (APACHE-II) skoru, Klinik
Akciger Enfeksiyonu skoru (CPIS), mini-BAL ve bronkoskopi

cinsiyet),

entlbasyon/trakeotomi mekanik ventilasyon

antibiyogram sonuclari ve trakeal kdltir sonuglari acisindan
degerlendirildi.

istatistiksel Analiz

Istatistiksel analizler SPSS (Statistical Package for
Social Sciences, version 15, Inc, USA) programi kullanilarak
yapildi. Strekli degiskenler ortalama + standart sapma ve
parantez icinde en dustuk ile en ylksek deger olarak verildi.
Kategorik degiskenler siklik ve ylzdeler ile ifade edildi.
Verilerin normal dagilima uygunlugu Kolmogorov-Smirnov
testi ile degerlendirildi. Gruplar arasi farki degerlendirmek

icin kategorik verilerde Pearson ki-kare ve Fisher'in kesin
testi kullanildi. Sayisal veriler icin ise normal dagilima uyan
verilerde Student t-testi ve ANOVA testi, normal dagihm
kosullarinin saglanmadigi durumlarda ise Mann-Whitney U

Sekil 1. Mini-BAL kateteri
Mini-BAL: Mini-bronkoalveolar lavaj
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testi ve Kruskal-Wallis varyans analizi kullanild. statistiksel
anlamlilik dizeyi olarak bttn testler icin p<0,05 istatistiksel
olarak anlamli kabul edildi.

Bulgular

Calismaya dahil edilen 30 hastanin demografik verileri
Tablo 1'de Ozetlenmistir, %40"1 (12 kisi) kadin, %601 (18
kisi) erkektir. Hastalarin yas ortalamasi 54,23+21,37 yas
olup en kiclk hasta yasi 20, en blylk hasta yasi ise 87'dir.
Ortalama mekanik ventilasyonda kalma streleriise 9,7+22,8
gln olarak hesaplanmistir. Hastalarin ortalama SAPS Il skoru
36,06+8,46, APACHE-II skoru 21,36+4,90 ve CPIS skoru ise
5,90+1,91 olarak hesaplanmistir.

Hastalarin mini-BAL yontemi ile alinan orneklerindeki
GUreme durumu bronkoskopi ile karsilastirildiginda; 26
hasta sonucunun tutarli oldugu saptanmistir. Mini-BAL
yonteminin bronkoskopiye goére tutarliligi %86,7 olarak
tespit edilmistir (Tablo 2). Ayrica hastalarin mini-BAL yontemi
ile alinan orneklerindeki Greme durumu trakeal aspirat
ile karsilastirildiginda; 19 hasta sonucunun tutarli oldugu
saptanmistir. Mini-BAL yonteminin trakeal aspirata gore
tutarlihgr %63,3 olarak tespit edilmistir. ETA ile bronkoskopi
ile alinan drnekler karsilastinldiginda; 18 hastada sonuglarin
tutarli oldugu saptanmis olup 3 yontemin birbiriyle tutarlilig
%60 olarak hesaplanmistir.

Tartisma

YBU'de yatan hastalarda mini-BAL tekniginin bronkoskopi
ile elde edilen sonuclara gore duyarliigini inceledigimiz bu
calismada, mini-BAL tekniginin %86,7 oraninda bronkoskopik
BAL sonuglari ile uyumlu oldugu gdsterilmistir.

Bronkoskopinin olmadigi merkezlerde VIP tanisinda
en yaygin olarak kullanilan yontem ETA kantitatif kaltdra
olmakla beraber, bu yontemin en 6nemli dezavantaji Ust

solunum vyollari florasi kontaminasyonudur. Salata ve ark.'nin
(6) calismasinda ETA kantitatif kilttrindn 6zgalligl %29-59
arasinda bulunmustur. Marquette ve ark.'nin (7) calismasinda
pndmoni tanisinda, akciger dokusunun histolojik incelenmesi
altin standart olarak kabul edilmekle birlikte, ETA, korumali
firca numune teknigi (PSB), BAL yontemleri ile alinan
orneklerin kantitatif kaltGrG birbirleri ile kiyaslanmis ve
yontemler arasinda benzer duyarlilik ve 6zgullik saptanmistir.

Mortalite acisindan VIiP'ye sebep olan bakterinin
dogru tanimlanmasi, erken tani konularak uygun tedaviye
zamaninda baslanmasi énemlidir. Brun-Buisson ve ark.'nin (8)
calismasinda mini-BAL'nin ve kantitatif kltGrinin yapilmasi
ve direkt Gram-boyamasinin incelenmesi %80 hastada
2-24 saat icinde dogru tani ve uygun tedavinin verilmesini
saglamistir. Ayni calismada hastalarin yaklasik Ggte ikisi
antibiyotik almayan grup olarak belirlenmis ve gereksiz
antibiyotik kullaniminin éniine gecilmistir.

Neves ve ark. (9) yaptigi calismada kritik hastalarda
mini-BAL ve ETA o&rnekleri ile pulmoner tlberkiloz
tanisinin dogrulanmasi karsilastinimistir. Mini-BAL, ETA ile
karsilastinldiginda pulmoner tiberkiloz tanisi igin benzer
sonuglar verdigi gorilmustir. Ayrica, mini-BAL ile elde edilen
solunum numunelerinde M. tuberculosis'in tespit edilebildigi
ve pulmoner tdberkiloz varsayimi olan kritik hastalarda
ETA'ya kabul edilebilir bir alternatif oldugu gosterilmistir.
Ferreira-Coimbra ve ark. (10) VIP tanisinda kullanilan
tekniklerin de karsilastirildigr calismasinda invaziv teknikler
arasinda mini-BAL ilk sirada, ardindan BAL, teleskopik kateter
ve transbronsiyal biyopsi yer almakta idi. Bu teknikler arasinda
mini-BAL en glvenli ve BAL daha riskli (transbronsiyal
biyopsiden sonra, nadiren kullanilan) olarak saptanmistir.
Ayrica mini-BAL uygulamasinda daha az deneyime ihtiyac
oldugu belirtilmistir. Bu durum, bazi yerlerde bronkoskopik
BAL konusunda deneyimsiz ekibin olmasi veya deneyimli
uygulayicilarin her zaman mevcut olmamasi nedeniyle
onemli oldugunu belirtmislerdir.

Tablo 1. Hastalarin demograFik verileri
Hasta Kadin 12
Erkek 18
Yas 54,23+21,37
Mekanik ventilator siresi (giin) 9,7+22,8
SAPS lll skoru 36,06+8,46
APACHE-II skoru 21,36+4,90
CPIS skoru 5,90+1,91
SAPS Ill: Basitlestirilmis Akut Fizyoloji Puani-lll, APACHE-II: Akut Fizyoloji ve Kronik Saglik Degerlendirmesi-Il, CPIS: Klinik akciger enfeksiyonu skoru
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Literatlrdeki calismalarda, mini-BAL ve bronkoskopik
firca yontemleriyle elde edilen materyal sonuclar arasinda
glclU bir uyumun (%77-88) oldugu gozlenmistir (11-13).
Buna karsin, Khilnani ve ark. (12) ETA yonteminin, distal hava
yolu ornegi elde etmek icin kullanilan yontemler arasinda,
en basarisiz yontem oldugunu belirtmislerdir. Bacakoglu ve
ark. (14) ETA ile mini-BAL arasindaki uyumu %67 olarak
bildirmisler, Artuk ve ark. (15) ise ETA ile mini-BAL arasindaki
uyumu %50 gibi dlistk bir oranda tespit etmislerdir. Bizim
calismamizda da diger calismalara benzer sekilde mini-BAL
ile ETA arasindaki uyum %60 olarak saptanmistir.

Nozokomiyal pnémoni riskini 2-3 kat artiran 6nemli
risk faktorlerinden biri ileri yastir. Bunun yani sira mekanik
ventilatére bagh olunan her gin VIP gelisimi riskini
%1-3 oraninda artirmaktadir (16). Gedik ve ark.'nin (17)
calismasinda, VIP gelisen hastalarin ortalama mekanik
ventilasyona bagll kalma stresi 20 glin, yas ortalamasi 56 vil
olarak saptanmistir. Khilnani ve ark.’nin (12) yaptigi calismada
ortalama mekanik ventilasyon suresi 34,88+32 gln, yas
ortalamasi 55,6+16,17 yil; Bacakoglu ve ark.'nin (14) yaptig
diger bir calismada ortalama mekanik ventilasyon siresi
7,4+6,3 gln yas ortalamasi 63,9+19 yil olarak bildirilmistir.
Artuk ve ark.'nin (15) yaptigi calismada ise VIP hastalarinin
ortalama mekanik ventilasyon stresi 29,57+15,78 gln, yas
ortalamasl 68,23+16,19 vyil olarak rapor edilmistir. Ayrica
cok degiskenli lojistik regresyon analizi degerlendiriimesi
sonucunda, mekanik ventilasyon uygulanan hastalarda
mekanik ventilasyon uygulama siresi (p<0,001) ve hasta
yas! (p<0,001) VIP gelisimi agisindan birer risk faktor
olarak saptanmis olup mekanik ventilasyon stresi ile yas
arasinda anlaml bir korelasyon bulundugu rapor edilmistir.
Bu calismada ise hastalarin yas ortalamasi 54,23+21,37 yas
olarak saptanmis olup ortalama mekanik ventilasyon slresi
ise 9,7+£22,8 glndur. Olgularin ortalama degerleri genel
olarak literatlr ile uyumlu bulunmustur.

VIP tanisinda kullanilan CPIS skoru hesaplamasinda
degiskenlerin subjektif olmasi ve bunun sonucunda yanlis
hesaplanmasi bu skorlamanin en blylk dezavantajidir

Turk J Intensive Care 2023;21:68-73

(18). CPIS'nin 6'nin Gzerinde bulunmasi pnémoni olasihigini
glclendirmektedir. Yapilan bir galismada VIP tanisi koymada;
CPIS >6 olarak hesaplanmasinin duyarliigr %93, 6zgulligu
%100 olarak saptanmistir. Ancak bazi arastirmacilar ise
CPIS'nin, tedavinin yonlendiriimesi ve degerlendiriimesi
asamasinda kullanilmasi gerektigini belirtmektedirler.
Khilnani ve ark. (12), VIP tanisi konan hastalarin ortalama
CPIS skorunu 6,76+1,67 puan; Bacakoglu ve ark. (14) ise
7,2+2,1 puan olarak rapor etmislerdir. Artuk ve ark. (15) ise
VIP tanisi konan hastalarda CPIS skoru ortalamasini 6,8+1,15
puan olarak hesaplamislardir. Bizim galismamizda ise CPIS
skoru 5,90+1,91 puan olarak hesaplanmistir.

Sonug

YBU'de VIP siiphesi olan hastalarda nozokomiyal
pndmoni tanisinda kullanilan ydntemlerin karsilastirimasinda
mini-BAL'nin erken dénemde elde edilen glivenilir sonuclari
ve bronkoskopiye gore tutarliiginin yiksek olmasi dikkat
cekmektedir.
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Is There a Relationship Between Mortality Rates
and Nutritional Factors in Critical lll Patients with
COVID-19?

COVID-19’lu Kritik Hastalardaki Oliim Oranlari ile
Beslenme Faktorleri Arasinda Bir liski Var midir?

ABSTRACT Objective: Our aim in this study was to examine whether critically ill patients with
coronavirus disease-2019 (COVID-19) achieved the targeted calories (ATC) while being treated in
the intensive care unit (ICU) and their relationship with the modified nitric score (MNUTRIC) and
mortality.

Materials and Methods: The patients were categorized into two cohorts based on the attainment of
the intended caloric intake during their stay in the ICU: the ATC group and the not achieved target
calorie (NATC) group. A comparative analysis was conducted on the mNUTRIC scores, as well as
the ICU and hospital mortality rates, between these two groups.

Results: The number of patients in the ATC group was 59 (63.4%) and the number of patients in
the group that could NATC was 34 (36.6%). mNUTRIC scores on admission were 3 (2-4) in the
ATC group and 5 (4-6) in the NATC group. In multivariate regression analysis, a MNUTRIC score of
5 and higher (p<0.01), hemodynamic instability (p=0.02) and male gender (p=0.04) were found to
be significant as independent risk factors for NATC. ICU and hospital mortality was higher in the
NATC group than in the ACT group (p<0.01, p<0.03 respectively).

Conclusion: Inability to reach the targeted calories and high mNUTRIC score might relate to
mortality in critically ill COVID-19 patients treated in the ICU.

Keywords: Nutrition, targeted calory, intensive care, modified nutric score, mortality

0Z Amac: Bu calismadaki amacimiz, koronaviriis hastalig-2019'u (COVID-19) kritik hastalarin yogun
bakim Unitesinde (YBU) tedavi edilirken hedeflenen kaloriye (ATC) ulasip ulasmadigini ve bunun
modifiye nutrik skoru (MNUTRIC) ve mortalite ile iliskisini incelemekti.

Gerec ve Yéntem: Hastalar YBU'de kaldiklar siire icerisinde hedeflenen kaloriye ulasilip
ulasiimadigina (ATC grubu) ve saglanamamasina (NATC grubu) gore iki gruba ayrildi. Hastalarin
mNUTRIC skorlari, YBU ve hastane mortalite oranlari her iki grup icin karsilastirildi.

Bulgular: ATC grubundaki hasta sayisi 59 (%63,4), NATC gruptaki hasta sayisi ise 34 (%36,6) idi.
Basvuru aninda mNUTRIC puanlari ATC grubunda 3 (2-4) ve NATC grubunda 5 (4-6) olarak bulundu.
Cok degiskenli regresyon analizinde mNUTRIC puani 5 ve Uzeri (p<0,01), hemodinamik instabilite
(p=0,02) ve erkek cinsiyet (p=0,04) NATC icin bagimsiz risk faktorleri olarak anlamli bulundu. YBU
ve hastane mortalitesi NATC grubunda ACT grubuna gére daha ylksekti (sirasiyla p<0,01, p<0,03).
Sonuc: YBU'de tedavi edilen kritik durumdaki COVID-19 hastalarinda hedeflenen kaloriye
ulasamama ve yiksek mNUTRIC puani mortalite ile iliskilendirilebilir.

Anahtar Kelimeler: Beslenme, hedeflenen kalori, yogun bakim, modifiye nutrik skor, mortalite


https://orcid.org/0000-0002-2836-7723
https://orcid.org/0000-0003-2920-9214
https://orcid.org/0000-0002-1750-3806
https://orcid.org/0000-0003-1705-645X
https://orcid.org/0000-0003-3814-0474
https://orcid.org/0000-0002-6644-4240
https://orcid.org/0000-0002-3225-7666

Oner et al. Relationship Between Mortality Rates and Nutritional Factors in COVID-19 Patients 75

Introduction

Respiratory failure represents a primary cause for
admitting patients with coronavirus disease-2019 (COVID-
19) to the intensive care unit (ICU) (1). Among COVID-19
patients receiving ICU care, the mortality rate for those
treated with invasive mechanical ventilation ranges from
40% to 60% (2). The entry of severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) into various cell
types, including lymphocytes, monocytes, lung alveolar
type 2 cells, esophageal epithelial cells, enterocytes, and
colonocytes, occurs through the angiotensin-converting
enzyme 2 receptor. This leads to cellular damage resulting
from rapid viral replication, triggering cytokine release
and inflammation (3). In severe cases, elevated levels of
proinflammatory cytokines in the plasma induce a cytokine
storm (4). The cytokine storm contributes to organ damage.
However, it has been emphasized that the initiation of
nutritional therapy should not be hindered as the primary
focus in cytokine storm management (5).

Critically ill patients often experience energy intake
and utilization dysfunction due to systemic inflammatory
response and organ dysfunction. Additionally, COVID-19
patients requiring invasive mechanical ventilation tend to
have prolonged ICU stays, averaging around 9 days (6).
Consequently, these patients are highly susceptible to
severe malnutrition and muscle mass loss (5). Furthermore,
the involvement of SARS-CoV-2 in the gastrointestinal
system (GIS) has a detrimental impact on nutrition delivery
and, consequently, the nutritional status of COVID-19
patients. This factor may contribute to the overall clinical
outcome (7). Limited information is available regarding the
effects of nutritional therapy in ICU patients with COVID-
19 (8). Therefore, our objective is to assess the nutritional
risks of COVID-19 patients upon ICU admission, determine
the achievement of appropriate nutritional goals during the
ICU stay, and investigate the relationship between nutritional
status and clinical outcomes.

Materials and Methods

This retrospective observational study was conducted
in the ICU that reserved for COVID-19 patients, with
the approval of the Non-Interventional Research Ethics
Committee of Dokuz Eylil University (decision no: 2021/02-
17, approval date: 18.01.2021).

Since our study was conducted as a retrospective file
review and data analysis, patient consent was waived.
Between May and September 2020, COVID-19 93 patients
who were approve by the polymerase chain reaction test
and admitted to the intensive care unit were included in
the study. Those who were younger than 18 years of age,
those with less than 24 hours of intensive care stay, and
with insufficient medical knowledge and anamnesis were
excluded from the study. Pregnant and lactating patients
were also not included in the study. Demographic data,
medical histories, laboratory parameters, ventilator support
and mortality were retrospectively collected from the
hospital records.

Within the initial 24 hours of ICU admission, the disease
severity of each patient was determined utilizing the Acute
Physiology and Chronic Health Evaluation-Il (APACHE-II)
and Sequential Organ Failure Assessment (SOFA) scoring
systems (9,10).

At the time of ICU admission, the nutritional risk of
each patient was evaluated using the modified nitric score
(mMNUTRIC) score. This score, which excludes IL-6 values,
incorporates the following five variables: age, APACHE-II
score and SOFA score upon admission, the number of
comorbidities present in the patient, and the duration of
hospitalization before ICU admission (11).

It has been reported that a modified NUTRIC score of
5 and above indicates that the patient has a high nutritional
risk (9).

Daily needed calories and achieved values of the
patients’ calories, types of nutritional support (oral, enteral
or parenteral) were also recorded.

In this study, the patients were divided into two groups:
group of achieved the target calories (ATC) and the group
that did not achieved the target calories (NATC). In order to
determine on which day the target calorie (TC) was achieved
if it was achieved, the amount of calories that could be given
to the patient on the 15, 274, 3, 4t 51 7t 10" and 14" days
were calculated from the hospital records.

The daily calorie intake of patients was planned as 14
kcal/kg/day for patients with a body mass index (BMI) above
30 kg/m? and 25 kcal/kg/day for patients with a BMI below
30 kg/m? which is as recommmended by the American Society
for Parenteral and Enteral Nutrition and European Society for
Parenteral and Enteral Nutrition (ESPEN) (12,13). The day on
which the planned calories were achieved was recorded as
the day on which target calory as achieved.
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As hemodynamic status is an important parameter for
feeding, the date of hemodynamic stabilization and the
start of nutritional support were recorded. According to ICU
feeding protocol systolic blood pressure of 90 mmHg and
a mean arterial pressure of 65 mmHg and above without
vasopressor support or with dopamine <5 pg/kg/min or
norepinephrine <0.5 pg/kg/min support was considered
as hemodynamic stabilization (14). The day which the
patients were hemodynamically stable and started feeding,
determined and recorded. We started parenteral nutrition
(TPN) therapy for patients who could not tolerate enteral
nutrition (EN) therapy [stopping planned feeding, Gl
intolerance (vomiting, diarrhea, bleeding) or high inotropic
supportl.

Statistical Analysis

All continuous variables were reported as mean =
standard deviation or as median (interquartile range), while
categorical variables were presented as numbers and
percentages (%). In our study, we collected two types of
data: categorical and numerical. For numerical data, we

performed t-tests and Mann-Whitney U tests, depending on
the distribution of the data. For categorical data, we used the
chi-square independence test to assess associations.

To identify the risk factors for the inability to achieve
the TC intake, we conducted multivariate logistic regression
analysis. A p-value of <0.05 was considered statistically
significant. The statistical analysis was performed using IBM
SPSS Statistics version 26.0.

Results

A total of 93 confirmed COVID-19 patients were included
into the study. Of the patients, 65 (69.9%) were male and
28 (30.1%) were female. Among the patients included in the
study, the mean age of the ATC group was 68 (61-76), while
the mean age of the NATC group was 70 (59-70) (Table 1).

Of them 59 were in ATC group and 34 were in NATC
group. The median age of the patients in the (ATC) group
was 68 (61-74) years, and the median age of the patients
in the (NATC) group was 70 (569-77) years (p=0.89). Among

Table 1. Clinical characteristics of patient population

;(Anll:g);;:lents ,(b;"l':CS g ;’oup :\:;gi)group p-value
Age (year) 68 (61-76) 68 (61-74) 70 (59-77) 0.89
Gender (male) 65 (69.9) 36 (61) 29(85.3 0.01
APACHE-II score 18 (14-27) 18 (12-24) 22 (6-20) 0.03
SOFA score 8(5.5-10.5) 6(4-8) 8(6-10) 0.02
GCS score 14 (7.5-15) 14 (6-15) 14 (8.5-15) 0.66
BMI (kg/m?) 27 (24-31) 27 (24-32) 28 (24-31) 0.94
Hypertension 59 (63.4%) 38 (64.4) 21(61.8) 0.80
Diabetes mellitus 37(39.8) 23(39.0) 14 (41.2) 0.83
Coronary artery disease 31(33.3) 20(33.9) 11(32.4) 0.88
Chronic obstructive pulmonary disease 18(19.4) 14 (23.7) 4(11.8) 0.16
Chronic renal failure 10(10.8) 7(11.9) 3(8.8) 0.65
Congestive heart failure 14 (15.1) 10 (16.9) 4(11.8) 0.50
Atrial fibrillation 14 (15.1) 7(11.9) 7(20.6) 0.26
Cirrhosis 5(5.4) 2(3.4) 3(8.8) 0.26
Acute kidney failure 30(32.3) 18 (30.5) 12 (35.3) 0.63
Cerebro-vascular event 8(8.6) 5(8.5) 3(8.8) 0.95
Dementia 7(7.5) 4(6.8) 3(8.8) 0.72
Parkinson’s disease 2(2.2) 1(1.7) 1(2.9) 0.69
Malignancy 10(10.8) 7(11.9) 3(8.8) 0.65
All values are expressed as numbers (percentages) or median (interquartile range), APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, SOFA: Sequential Organ
Failure Assessment, GCS: Glasgow coma score, BMI: body mass index, ATC: achieved the targeted calories, NATC: not achieved target calorie. SOFA score and APACHE-Il was
calculated 24 hour intensive care unit admission
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the patients, APACHE-II and SOFA scores were found to be
significantly higher in the (NATC) group than (ATC) group [22
(6-20), p=0.03; 8 (6-20), p=0.02 respectively]. There was no
significant difference between the BMI of (ATC) patients and
(NATC) patients [28 (24-31); p=0.94] (Table 1).

There was no significant relationship between achieve
TC and age [68 (61-74), p=0.89]. (Table 1).

The nutritional characteristics of all patients are presented
in Table 2.

The majority of the patients (94.6%) received nutritional
treatment with the EN method. TPN was started for only 5
critically ill COVID-19 patients. In the patient group in whom
TPN was started, EN was tried to be continued at a trophic
dose. All study patients received EN or TPN. The feeding

tube route was used in all patients who underwent EN
therapy.

The reasons that were observed for the interruption
of feeding in the (NATC) group of the patients was as
follows; stopping planned feeding (7, 20.6%) [due to
surgical procedure (2, 5.9%); tracheostomy (5, 14.7%)],
GIS intolerance (13, 38.2%) (vomiting, diarrhea, bleeding),
high inotropic support (14, 41.2%). GIS intolerance and high
inotropic support were found to be significantly higher in the
(NATC) group [(13, 38.2%); (14, 41.2%) respectively p=0.03
and p<0.01] (Table 3).

The mNUTRIC scores on admission to the ICU were
3 (2-4) in the (ATC) group and 5 (4-6) in the (NATC) group
(p<0.01). In addition, as stated in the ESPEN guideline, daily

Table 2. Nutiritional charactheristics of study groups

Target calories” 1370 (300-1500) 1370 (300-1500)

Mean values of calories on the 1t day (min-max) 1200 (800-1400) 760 (400-1050) <0.01
Mean values of calories on the 2" day (min-max) 1400 (1000-1500) 1000 (800-1225) <0.01
Mean values of calories on the 3 day (min-max) 1400 (1000-1500) 1200 (1000-1400) <0.01
Mean values of calories on the 4 day (min-max) 1400 (1000-1500) 1200 (980-1440) 0.07

Mean values of calories on the 5% day (min-max) 1400 (1000-1500) 1200 (980-1440) 0.07

Mean values of calories g on the 7t day (min-max) 1400 (1000-1500) 1200 (1000-1440) 0.24

Mean values of calories on the 10t day (min-max) 1400 (1000-1455) 1200 (970-1400) 0.15

Mean values of calories on the 14 day (min-max) 1100 (1000-1360) 1300 (1000-1440) 0.32

Number of days to reach target calories 2(2-3) - NA

maximum

“The target calorie amount calculated according to the ESPEN and ASPEN guidelines was found to be similar in both groups. ASPEN: American Society for Parenteral and
Enteral Nutrition, ESPEN: European Society for Parenteral and Enteral Nutrition, ATC: achieved the targeted calories, NATC: not achieved target calorie, min-max: minimum-

Table 3. mNUTRIC score and reasons for interruption of feeding

ATC group NATC group ;
(n=59) (n=34) p-value
mNUTRIC score 3(2-4) 5 (4-6) <0.01
Additional protein intake o o
(Number of patients-percentage) 21(35.6%) 1(29%) <0.01
Additional vitamin intake o o
(Number of patients-percentage) 53 (89.6%) 26 (76.5%) 0.05
Nutrition shutdown: planned shutdown o o
(Number of patients-percentage) 10(16.9%) 7(20.6%) 0.66
Suspension of Fgedmg due to gastrointestinal intolerance 11(18.6%) 13 (38.2%) 0.03
(Number of patients-percentage)
Interruption of !‘eedlng due to hemodynamic instability 9 (16.3%) 14 (41.2%) <0.01
(Number of patients-percentage)

ATC: achieved the targeted calories, NATC: not achieved target calorie, mMNUTRIC: modified nitric score
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1.3 g/kg protein supplementation could be given to the
ATC group, but not to the NATC group [(1, 2.9%); p<0.01)]
(Table 3) (12).

When the laboratory results of the patients in the (NATC)
group were analyzed, it was found that the serum albumin
(ALB) levels on admission in the ICU the were statistically
significantly lower [2.82 (2.35-3.21) g/dL, p=0.03] (Table 4).

Considering both the ICU mortality rates (88.2%) and
hospital mortality rates (88.2%) of COVID-19 patients
followed up as critically ill in the ICU, it was found to be
significantly higher in the (NATC) group (p<0.01, p<0.03

respectively) (Table 5).

When the multivariate regression analysis of risk factors
related to not achieve targeted calorie was performed,

Table 4. Laboratory findings on admission in the ICU

ATC group

All patients (n=59) (n=34) NATC group p-value

Leukocyte 10%/UI 11700 (9200-16000) 12800 (9700-16300) 9700 (8450-15050) 0.06
Lymphocyte 103/UI 500 (300-900) 500 (300-800) 550 (300-100) 0.60
Hemoglobin g/dL 12.4(10.8-13.4) 12.6 (10.8-13.5) 12.1(10.4-13.3) 0.64
C-reactive protein mg/L 146 (73-203) 141 (73-194) 161 (69-229) 0.40
Procalcitonin ng/mL 0.46 (0.11-2.19) 0.47 (011-1.53) 0.43 (0.14-3.54) 0.54
Ferritin ng/mL 476 (275-940) 461 (272-954) 620 (277-920) 0.88
Lactate dehydrogenase U/L 557 (386-728) 554 (403-684) 563 (320-761) 1.00
Alanine transaminase U/L 33 (22-64) 32 (23-65) 38 (21-60) 0.96
Aspartate aminotransferase U/L 48 (33-74) 47 (33-73) 50 (34-82) 0.51
Total bilirubin mg/dL 0.89 (0.63-1.10) 0.89 (0.62-1.11) 1.00 (0.65-1.22) 0.45
D-dimer ug/mL 1.73 (0.94-4.30) 1.50 (0.95-5.17) 1.90 (0.93-3.64) 0.67
Creatinine mg/dL 1.00 (0.76-1.80) 0.99 (0.76-1.76) 1.00 (0.79-1.85) 0.68
Albumin g/dL 3.07 (2.70-3.29) 3.07 (2.88-3.24) 2.82(2.35-3.21) 0.03
Blood urea nitrogen mg/dL 33(22-57) 32 (23-50) 35(20-67) 0.65
ATC: Achieved the targeted calories, NATC: not achieved target calorie, ICU: intensive care unit
Table 5. Treatments and outcomes of study population

All patients ATC NATC

n=93 (n=54) (n=34) p-value
Renal replacement therapy 26 (28%) 18(30.5) 8(23.5) 0.47
Tocilizumab therapy 7 (7.5%) 6(10.2) 1(2.9) 0.20
Intravenous corticosteroids therapy 76 (81.7) 24 (70.6) 52 (88.1) 0.127
Pulse corticosteroid therapy* 34 (34.6) 25(42.4) 9 (26.5) 0.04
Vasopressor need” 65 (69.9) 26 (44.1) 23 (66.7) 0.03
Those who received sedation 67 (72) 43 (72.9) 24 (70.6) 0.81
Oxygen mask 25(26.9) 16 (27.1) 9 (26.5) 1.00
High-flow nasal cannula application 26 (28%) 17 (28.8) 9 (26.5) 1.00
Non-invasive mechanical ventilator therapy 14 (15.1%) 10 (16.9) 4(11.8) 0.56
Invasive mechanical ventilation therapy 27 (29%) 15 (25.4) 12 (35.3) 0.34
Mechanical ventilation duration (days) 5(2-11) 4(1-10) 2(1-5) 0.35
Hospitalization length of stay (days) 16 (9-22) 17 (10-23) 12 (6-21) 0.04
ICU length of stay (days) 9 (4-14) 9 (5-14) 8(3-14) 0.24
Hospital mortality rate 70(75.3) 40 (67.8) 30(88.2) 0.03
ICU mortality rate 68 (73.1) 38 (64.4) 30(88.2) 0.01

“Pulse corticosteroid >250 mg/day, “norepinephrine >30 ug/kg/min. ATC: achieved the targeted calories, NATC: not achieved target calorie, ICU: intensive care unit
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mNUTRIC score of 5 and higher [odds ratio: 0.05 (0.01-0.17),
95% confidence interval; p<0.01), hemodynamic instability
(p=0.02) and gender (p=0.04) were found to be significant as
independent risk factors (Table 6).

Both ICU mortality rates (88.2%) and hospital mortality
rates (88.2%) were higher in the NATC group (p=0.01).

Discussion

Among the 93 critically ill patients with COVID-19 treated
in this study, it was found that in 59 (%) patients TC was
achieved. mMNUTRIC, APACHE-II and SOFA scores in the first
24 hours were found to be significantly higher in the (NATC)
group. Also in (NATC) group there was male predominancy.
In the group whose TC could not be achieved, both ICU and
hospital mortality were high. In the group whose targeted
calorie could not be achieved, mNUTRIC score of 5 and
above, hemodynamic instability and male gender were found
to be significant as independent risk factors. As seen in the
ICU, patients with severe forms of COVID-19 are generally
aged, they have serious comorbidities, and therefore they
are at risk of malnutrition and sarcopenia (15). COVID-19
patients are faced with severe respiratory tract infections and
increased energy expenditure due to increased respiratory
work Infection, hypermetabolism, and physical inactivity
cause rapid muscle loss (16).

It was found that the general condition of the patients was
poor, the critical illness scores were high, and the mortality
rates were high in the group whose targeted calories could
not be reached. The mNUTRIC score was also found to be
high in the group that did not reach sufficient calories. Using
the APACHE-II score and SOFA scores when calculating the
mNUTRIC score, the mNUTRIC score was high in patients
with the poor general condition due to the nature of the job.
It was thought that effective nutritional therapy could not be
applied in this patient group due to the reasons listed.

According to a study conducted in China, 14% of COVID-
19 cases were classified as severe and 5% as critically ill
(17,18). In a meta-analysis investigating the mortality rate
of COVID-19 patients in the ICU in China, the mortality rate
was found to be 41.6% (19). In our study, the ICU mortality
of COVID-19 patients was 68%. This can be explained by the
fact that patients admitted to the ICU are very severe, which
is consistent with their high APACHE-II, SOFA and mNUTRIC
scores within the first 24 hours of admission.

Apart from its impact on the respiratory system and
the development of acute respiratory distress syndrome
(ARDS), the coronavirus can also lead to dysfunction in
other organs, such as sepsis and myocardial damage (20).
Patients admitted to the ICU may be at a higher nutritional
risk due to factors like a high viral load or an exaggerated
immune response (8). Additionally, some patients experience
gastrointestinal symptoms, further exacerbating their
nutritional risk (20). A meta-analysis of 60 studies involving
4,243 patients, although not limited to critically ill individuals,
revealed the following percentages: loss of appetite in
26.8% of patients, nausea and vomiting in 10.2%, diarrhea in
12.5%, and abdominal pain or discomfort in 9.2% (21). The
development of these symptoms suggests that the severity
of the disease increases (21). It has been reported that
nutritional support should be started early in patients whose
severity increased because intubated patients could not use
the oral route during mechanical ventilation (22). EN should
be preferred to TPN because it is known to be associated
with a lower incidence of infectious complications, fewer
days of hospital stay, and reduced mortality rates as stated
in previous meta-analyses (21). Although nasogastric tube
application caused concern due to the risk of transmission
to healthcare workers in the early stages of the pandemic,
the priority of EN was not compromised in our clinic and EN
was applied except for only 5 patients who could not tolerate
EN. It has been reported that TPN support can be given

Table 6. Multivariate regression analysis of independent risk Factors for not achieved target calories group (95% Cl: 95%)
OR (95% Cl) p-value

mNUTRIC score 25 0.05(0.01-0.17) <0.01

Hemodynamic instability 0.23(0.06-0.82) 0.02

Gender 4.48 (1.08-18.46) 0.04

BMI 0.95 (0.85-1.06) 0.39

APACHE-II score 0.95(0.88-1.01) 0.14

APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, Cl: confidence interval, OR: odds ratio, BMI: body mass index, mNUTRIC: modified nitric score
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to patients who cannot receive adequate calorie support
through the enteral route (22). However, it is known that it
is important to provide trophic doses of EN for the nutrition
of the intestinal mucosa, even in cases where the required
calorie needs of the patients cannot be met by the enteral
route (10). Thus, bacterial translocation can be prevented by
preventing atrophy of the intestinal mucosa and ensuring
mucosal integrity (22,23). In our study group, trophic dose
EN was tried in a limited number of patients with TPN, but it
was not successful.

Additionally, vasopressor therapy may increase the risk
of gastrointestinal intolerance in cases of hemodynamic
instability characterized by hypovolemia, hypotension,
hyperlactatemia and tissue hypoperfusion (24). In this study,
the presence of GIS intolerance and high-dose inotropic use
was found to be statistically significant in the patient group
who could not reach the TC. In this patient group, the same
approach was generally followed and additional risk factors
were evaluated.

Therefore, a more comprehensive analysis of the clinical
characteristics and nutritional status of critically ill COVID-
19 patients admitted to the ICU is warranted. Researchers
have emphasized the necessity of employing nutritional risk
assessment scales specifically designed for adult patients
with COVID-19 (25).

There is currently no universally accepted standard for
determining nutritional risk or identifying malnutrition (24).
Various tools and scoring systems have been developed to
address this issue, including the Mini Nutritional Assessment-
Short Form, Geriatric Nutrition Risk index, Nutritional Risk
Screening 2002, Malnutrition Universal, as well as screening
tools such as the Screening Tool, Nutritional Risk index, Short
Nutrition Assessment Questionnaire, and Nutritional Risk in
Critically lll Patients. These tools and systems are practical
and cost-effective (25). The utilization of the NUTRIC scoring
system in ICU settings was initially proposed by Canadian
researchers (26,27). Although the specific nutritional
screening tool for critically ill patients with COVID-19 remains
to be determined, the mNUTRIC score is a parameter that
can be routinely employed in ICUs, including those dedicated
to COVID-19 patients (11).

The mNUTRIC score is user-friendly, as the variables
in this scoring system are objectively obtained from the
routine data in the medical records of the patients and can
be easily used in patients who cannot respond verbally (11).
In addition, we thought that the mNUTRIC scoring system
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is more useful for determining the nutritional risk of patients,
since IL-6 levels are not routinely checked in our hospital.

In critically ill COVID-19 patients, Li et al. (17) reported
a high prevalence of nutritional risk in 61% of patients in
a retrospective study with data from three ICUs in Wuhan,
China. In another study conducted in Latin America, it was
found that 66% of critically ill COVID-19 patients had a high
nutritional risk according to mMNUTRIC-score calculations
during ICU admission (28). In our study, the group of patients
whose mMNUTRIC score was higher than 5 points when
they were admitted to the ICU was 28%. This situation
also indicates that patients with COVID-19 were at risk of
malnutrition due to infection-related loss of apetite, shortness
of breath, dysosmia, dysgeusia, stress, advanced age with
fragility a various comorbidities, long hospital stay, isolation,
and organizational problems limiting participation in meals in
the period prior to their admission to the ICU (23).

Both ICU and hospital mortality rates were found higher
in the NATC group. This can be explained by reasons
such as increased susceptibility to infection, secondary
infections, impaired immune response, higher incidence of
ARDS, prolonged mechanical ventilation, acute myocardial
damage, and shock (19). In addition, it is not surprising that
the APACHE-II and SOFA scores, which indicate the severity
of critical illness, are taken as a basis when calculating the
mNUTRIC score, and the mortality rates are high in those
with high nutritional risk (11).

In NATC group, the decrease in serum ALB level, which is
one of the laboratory values obtained while being admitted
to the ICU, was found to be statistically significant. ALB
levels are the classic laboratory index in traditional nutritional
assessment (29). Although not used as index of evaluation of
nutritional status alone, it can provide insight into nutritional
status or disease severity in clinical practice (30). Again, Wu
et al. (30), found that patients who developed ARDS had
lower levels of ALB, prealbumin, and lipoprotein cholesterol.

We could not use any anthropometric measurements for
nutritional assessment in this study because these data were
not available in our medical records. Secondly, 93 patients
who met the inclusion criteria were included and studies
with larger sample sizes may be useful in this regard. Finally,
randomized and controlled studies are needed because
of the limitations inherent in retrospective observational
studies.
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Conclusion

Providing appropriate nutritional support treatment for
critically ill COVID-19 patients is crucial for meeting their
energy requirements, mitigating the detrimental effects of
metabolic disturbances on the disease course, reducing
oxidative damage to cells, and regulating immune responses.
Given the prolonged treatment duration for critical COVID-19
cases, nutritional support plays a vital role and necessitates
increased attention.

Since there is currently no universally accepted standard
for determining nutritional risk in critically ill COVID-19
patients, further advancements and research in developing
disease-specific nutritional assessment tools are warranted.
Therefore, the mMNUTRIC score appears to be a suitable tool
for assessing nutritional risk and predicting prognosis in
critically ill COVID-19 patients.
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The Association of Chest CT-based Measurements
with Myocardial Injury in Critically Ill Patients with
COVID-19

COVID-1 9’I__u Kritik Hastalarda Toraks BT Tabanli
Olgtimlerin Miyokard Hasari ile lliskisi

ABSTRACT Objective: Myocardial injury incidence is high in critically ill patients with coronavirus
disease-2019 (COVID-19) and mortality increases in COVID-19 patients with myocardial injury. Our
objective was to determine the association between chest computed tomography (CT)-based
measurements and myocardial injury in critically ill patients with COVID-19.

Materials and Methods: \We conducted a single-center cohort study of patients admitted to the
intensive care unit (ICU) with a diagnosis of COVID-19 who underwent chest CT. Myocardial injury
was defined as high-sensitivity troponin | blood levels above the 99" percentile upper reference
limit, independent of new abnormalities in electrocardiography and echocardiography. Demographic,
clinical, laboratory results, and chest CT findings were collected at ICU admission.

Results: A total of 213 patients were included. Of the 213 patients, 69 (32.4%) were female,
and 144 (67.6%) were male. Myocardial injury incidence was 61.0% (n=130). Acute Physiology
and Chronic Health Evaluation-II score [odds ratio (OR): 1.07, 95% confidence interval (Cl): 1.02-
1.12, p=0.005], having a chest CT severity score 218 (OR: 2.85, 95% ClI: 1.29-6.32, p=0.010),
having any coronary artery calcification (CAC) (OR: 2.45, 95% ClI: 1.09-5.52, p=0.030), and age
(OR: 1.04, 95% CI: 1.01-1.08, p=0.041), as factors independently associated with an increased
risk of myocardial injury.

Conclusion: The incidence of myocardial injury is high in critically ill COVID-19 patients. Chest
CT severity score 218 and presence of CAC are practical and valuable tools readily available from
existing chest CT to predict myocardial injury in critically ill patients with COVID-19.

Keywords: Chest CT severity score, coronary artery calcification, critical care, intensive care unit,
myocardial injury, SARS-CoV-2

0Z Amag: Koronavirlis hastalig-2019 (COVID-19) olan kritik hastalarda miyokardiyal yaralanma
insidansi yiiksektir ve miyokard yaralanmasi olan COVID-19 hastalarinda mortalite artar. Amacimiz,
COVID-19'lu kritik hastalarda toraks bilgisayarli tomografi (BT) tabanl élgtimler ile miyokard hasari
arasindaki iliskiyi belirlemekti.

Gereg ve Yéntem: Tek merkezli kohort galismamiz toraks BT gekilen ve COVID-19 tanisi ile yogun
bakim Unitesine kabul edilen hastalar Gizerinde gerceklestirildi. Miyokard hasari, elektrokardiyografi ve
ekokardiyografideki yeni anormalliklerden bagimsiz olarak, high-sensitivity troponin | kan seviyesinin
99. persentil Ust referans sinirinin tizerinde olmasi olarak tanimlandi. Hastalarin demografik, klinik,
laboratuvar sonuglari ve toraks BT bulgular kaydedildi.

Bulgular: Toplam 213 hasta dahil edildi. Iki yiiz on (ic hastanin 69'u (%32,4) kadin, 144'(i (%67,6)
erkekti. Miyokardiyal yaralanma insidansi %61,0 (n=130) idi. Akut Fizyoloji ve Kronik Saglk
Degerlendirmesi-Il skoru [olasllik orani (OO): 1,07, %95 glven araligi (GA): 1,02-1,12, p=0,005],
toraks BT siddet skoru =18 (OO: 2,85, %95 GA: 1,29-6,32, p=0,010), herhangi bir koroner arter
kalsifikasyonu varligi (OO: 2,45, %95 GA: 1,09-5,52, p=0,030) ve yas (OO: 1,04, %95 GA: 1,01-
1,08, p=0,041), miyokardiyal yaralanma riskini bagimsiz olarak artiran faktorlerdi.

Sonug: Kritik hastaligi olan COVID-19 hastalarinda miyokard yaralanmasi insidansi yiksektir. Toraks
BT siddet puani >18 ve koroner arter kalsifikasyonu varligi, COVID-19'lu kritik hastalarda miyokard
hasarini tahmin etmek icin halihazirda ¢cekilmis olan toraks BT Uzerinden kolayca elde edilebilen
pratik ve degerli parametrelerdir.

Anahtar Kelimeler: Toraks BT siddet skoru, koroner arter kalsifikasyonu, yogun bakim, yogun
bakim Unitesi, miyokard yaralanmasi, SARS-CoV-2
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Introduction

Coronavirus disease-2019 (COVID-19), caused by severe
acute respiratory syndrome coronavirus-2 (SARS-CoV-2), can
cause various cardiovascular disorders such as myocardial
injury (1,2).

The etiology of COVID-19 associated myocardial injury,
which is mostly defined by the elevation of troponin | level
in the absence of acute coronary syndrome, has not yet
been fully clarified. The trigger of acute coronary events, a
direct viral effect, inflammatory damage of the heart, and
development of exacerbation of heart failure are several
putative mechanisms (3,4).

The incidence of COVID-19 associated acute myocardial
injury ranges from 16.1% to 23.8% in hospitalized patients
(5) and up to 53.2% in critically ill patients (6,7). Mortality
increases in patients with myocardial injury with a diagnosis
of COVID-19, independent of the presence of cardiovascular
disease (8,9).

Non-contrast chest computed tomography (CT) provides
significant benefits in diagnosing, managing, and monitoring
the progression of the COVID-19 disease (10). Chest CT
enables measurements of CT severity score, which is
associated with inflammation, oxygen requirement, length
of hospital stay, and mortality in COVID-19 patients (11-13).
Chest CT can provide additional potential clinical significant
parameters including ascending aortic (AA) diameter,
cardiothoracic ratio (CTR), pulmonary artery (PA) diameter, and
coronary artery calcification (CAC) (14-17). A recent study of
hospitalized patients, including both stable and intensive care
unit (ICU) patients, demonstrated that enlarged PA diameter
was independently associated with myocardial injury (18).
However, since many potential factors can cause myocardial
injury, the association between myocardial injury and chest
CT-based measurements should be analyzed in detail with
other proven risk factors such as underlying cardiovascular
disease (6-9), COVID-19-specific high inflammatory burden
(6), and critical iliness disease severity (6,7).

In this study, we aimed to determine the association
between chest CT-based measurements and myocardial
injury in critically ill patients with COVID-19.

Materials and Methods

Study Population

This retrospective cohort study was conducted in the
adult ICU of our center after the approval of the Dokuz
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Eylul University Non-Invasive Research Ethics Committee
(decision no: 2021/05-08, date: 15.02.2021) and the Turkish
Ministry of Health. All adult patients (age 218 years) who
were admitted to the ICU with the diagnosis of COVID-19
disease between March 2020 and January 2021 and had
a chest CT image were included in the study. A reverse
transcriptase-polymerase chain reaction test was used in
respiratory samples to confirm SARS-CoV-2.

Factors affecting high-sensitivity (HS)-troponin levels, such
as a history of the acute coronary syndrome, cardiopulmonary
resuscitation, and pulmonary thromboembolism after the
diagnosis of COVID-19, were determined as the exclusion
criteria of the study. Patients with a history of coronary
artery stenting were excluded for impaired quantitative CAC
measurement.

Definitions and Measurements

Myocardial injury was defined as serum HS-troponin-|
levels above the 99™ percentile upper reference limit without
any new and specific abnormality in echocardiography and
electrocardiography (2). Patients were categorized into two
groups according to the presence or absence of myocardial
injury. In this study, only the patients’ initial CT examinations
at admission were evaluated. The highest value of serum
HS-troponin-I levels was recorded in the first 24 hours of
admission to the ICU.

Chest CT Technique and Image Interpretation

Non-contrast chest CT was performed in clinically
suspected patients in line with the recommmendations of our
national COVID-19 guidelines. Images were obtained from
A 64-channel multidetector CT scanner (Brilliance, Philips
Medical Systems) reserved for only COVID-19 suspected
patients. CT examinations were performed without an
intravenous contrast medium. Chest CT imaging protocol
was as follows: 120 kVp, 80 mA, slice thickness 1.5 mm,
and high-spatial-frequency reconstruction algorithm (bone
algorithm). 2 mm reconstruction interval and 1.5 mm
slice thickness were used for coronal and sagittal image
reconstruction.

Chest CT examinations were independently interpreted
by radiologists with 15 and 4 years of experience and the
final decision was reached by consensus. Radiologists were
blinded to clinical characteristics and laboratory data of the
patients.

All scans were reviewed for the assessment of
pneumonia associated with COVID-19. A scoring system
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that demonstrates a typical and indeterminate appearance
for COVID-19 was used to estimate the pulmonary
involvement of CT scans (11-13). Each of the five lung lobes
was visually scored on a scale of 0 to 5. No involvement
was scored as 0 points. Involvements were scored, 1 point
for less than 5%; 2 points for 5-25%; 3 points for 26-49%;
4 points for 50-75%; and 5 points for more than 75%. The
total CT score was obtained by summing the individual lobar
scores and ranged from 0 (no involvement) to 25 (maximum
involvement). Patients were categorized into mild (7 or less),
moderate (8-17), and severe (18 or more) groups according
to the total score. Atypical CT scans were not scored
because the radiological findings were not compatible
with COVID-19. CTR measurements (dividing the largest
transverse cardiac diameter from outer-to-outer myocardium
by the largest transverse thoracic diameter from inner to the

inner chest wall, usually at the level of the diaphragmatic
apex) were obtained from axial CT images. PA/AA ratio was
calculated from the axial CT slice by dividing the diameter
of PA measured at the level of the PA bifurcation by AA
diameter measured at the level of the right PA. The average
transverse/anteroposterior inferior vena cava (IVC) diameter
ratio was measured by dividing the maximum transverse
diameters of IVC by maximum anteroposterior diameters at
the level of the right diaphragmatic crus (Figure 1, 2) (19).
In this study, we also measured the maximum transverse
diameter of the arcus aorta from axial CT images and the
maximum transverse diameter of the trachea at the same
slice. Abnormal twists and turns (tortuosity) of the aorta
were also evaluated at coronal and sagittal CT images and
were recorded. The presence of CAC was determined using
a simple patient-based score (17) and defined as any area

Figure 1. PA to A ratio was calculated from the axial CT slice by dividing the diameter of PA measured at the level of the PA bifurcation (white arrow) (A)
by ascending aortic diameter measured at the level of right pulmonary artery (black arrow) (B). The average diameters of IVC were measured at the level of
the right diaphragmatic crus by dividing the maximum transverse diameters of IVC (white arrow) by maximum anteroposterior diameters (black arrow) (C)
PA: Pulmonary artery, CT: computed tomography, IVC: inferior vena cava

Figure 2. Cardiothoracic ratio was calculated from axial CT images by dividing the greatest transverse cardiac diameter from outer to outer myocardium
(black arrow) by the greatest transverse thoracic diameter from inner to inner chest wall (white arrow), usually at the level of the diaphragmatic apex (A).
Measurement of maximum transverse diameter of arcus aorta from axial CT images and the maximum transverse diameter of trachea at the same slice
(B). Abnormal twists and turns (tortuosity) of the aorta wasvels evaluated at coronal and sagittal CT images (C)

CT: Computed tomography
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>1 mm? in the coronary artery tract with a density >130
Hounsfield units (20). All measurements were performed
using mediastinal windows.

Variables

The demographic data, medical history, anthropometric
measurements, Acute Physiology and Chronic Health
Evaluation (APACHE)-Il, Sequential Organ Failure
Assessment (SOFA) scores, and Charlson Comorbidity index
(CCI) were recorded. Blood pressure records were obtained
from the first measurement of ICU admission. Major events
during ICU stay [secondary bacterial infections, septic shock,
acute kidney injury (AKIl), renal replacement therapy, need
for invasive mechanical ventilation (IMV)] were recorded.
Mortality, length of stay in the ICU and hospital stay were
recorded.

Outcomes

Our primary outcome was to assess the association of
chest CT-based measurements with myocardial injury in
ICU patients with COVID-19. The secondary outcome was
to identify other clinical and biochemical risk factors for
myocardial injury.

Statistical Analysis

All continuous variables were expressed as a median and
interquartile range, and categorical variables were expressed
as numbers and percentages. Continuous variables between
groups were compared with the Mann-Whitney U test.
Categorical variables were compared with chi-square
or Fisher's Exact test. A multivariate logistic regression
analysis model was performed to evaluate the independent
risk factors for myocardial injury. To construct the model, a
purposeful selection method was used to select a subset
of the covariates considered clinically important, adjusting
for confounding factors and statistical significance. For
each independent risk factor, an adjusted odds ratio (OR)
and a 95% confidence interval (Cl) were reported. A
two-tailed p-value of <0.05 was considered statistically
significant. Statistical analysis was performed using SPSS
(Statistical Package for the Social Sciences Version 24, IBM
Corp., Armonk, N.Y,, USA).

Results

General Characteristics

A total of 213 eligible ICU patients, 69 (32.4%) female and
144 (67.6%) male, with a diagnosis of COVID-19 infection
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were included in the study. Of them, 130 had (61.0%)
myocardial injury.

Patients with myocardial injury were significantly older
[75.5 (67.8-83.0) vs. 66.0 (56.0-76.0) years; p<0.001; Table
11 and had a higher prevalence of comorbidities including
hypertension (84.6% vs. 69.9%; p=0.015) and congestive
heart failure (18.5% vs. 7.2%; p=0.026) than patients
without myocardial injury. The median CCIl score was
higher in patients with myocardial injury than the patients
without myocardial injury as well [6.0 (4.0-8.0) vs. 4.0 (2.0-
5.0); p<0.001]. In patients with myocardial injury median
APACHE-Il score [24.0 (16.0-30.0) vs. 16.0 (11.0-23.0);
p<0.001], and median SOFA score at admission to ICU
[6.0 (5.0-8.0) vs. 4.0 (3.0-6.0); p<0.001] were higher than in
patients without myocardial injury.

Laboratory Findings

In patients with myocardial injury, median D-dimer levels
[1.80 (1.20-4.70) vs. 1.10 (0.60-2.30) pg/mL; p<0.001], and
median B-type natriuretic peptide levels [165.0 (46.0-519.8)
vs. 53.6 (27.0-118.0) pg/mL; p<0.001] were higher than in
patients without myocardial injury. The median levels of
blood urea nitrogen, creatinine, aspartate transaminase,
C-reactive protein, and procalcitonin were higher in patients
with myocardial injury than in patients without myocardial
injury.

Major Events During ICU Stay

The need for the IMV was higher in patients with
myocardial injury than patients without myocardial injury
(90.0% vs. 61.4%; p<0.001). In patients with myocardial
injury, vasopressor use (76.2% vs. 57.8%; p=0.006), AKI
(73.8% vs. 50.6%; p=0.001), and secondary bacterial
infections (63.1% vs. 48.2%; p=0.034) were more frequent
than patients without myocardial injury. Both ICU mortality
(80.8%, vs. 54.2%; p<0.001) and hospital mortality (83.8%,
vs. 54.2%; p<0.001) were higher in patients with myocardial
injury than in patients without myocardial injury.

CT Findings

In patients with myocardial injury median chest CT
severity score was higher when compared with patients
without myocardial injury [16.0 (12.0-20.0) vs. 13.5 (10.0-
18.3); p=0.021; Table 2]. Patients with a chest CT severity
score 218 were more common in the myocardial injury
group than the no myocardial injury group (43.9% vs. 26.9%;
p=0.021). CAC was detected in 153 (71.8%) patients.
Patients with CAC were more common in the myocardial
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injury group than the no myocardial injury group (81.5% vs.
56.6%; p<0.001). In patients with myocardial injury median
CTR was higher when compared with patients without
myocardial injury [0.54 (0.50-0.59) vs. 0.51 (0.47-0.54);
p<0.001].

Risk Factors for Myocardial Injury

Multivariable analysis (Table 3) showed APACHE-II
score (OR: 1.07, 95% CI: 1.02-1.12, p=0.005), having a
chest CT severity score 218 (OR: 2.85, 95% Cl: 1.29-6.32,
p=0.010), having any CAC (OR: 2.45, 95% Cl: 1.09-5.52,
p=0.030), and age (OR: 1.04, 95% CI: 1.01-1.08, p=0.041),
as factors independently associated with an increased risk
of myocardial injury.

Discussion

This retrospective cohort study has some important
results. First, myocardial injury incidence in critically ill
COVID-19 patients is 61.0%. Second, APACHE-II score,
chest CT severity score >18, presence of any CAC, and
age are independently associated with myocardial injury in
critically ill COVID-19 patients. Third, hospital mortality is
higher in patients with myocardial injury than in patients
without myocardial injury.

The incidence of acute myocardial injury is between 16.1-
23.8% in hospitalized patients with COVID-19 (5), and up
to 53.2% in critically ill patients with COVID-19 (7). In this
study, the incidence of myocardial injury was relatively high,
with a rate of 61.0%. As emphasized in previous studies,
advanced age and underlying cardiovascular comorbidities
are important risk factors for myocardial injury (6-9).
Similarly, in our study, hypertension and congestive heart
failure comorbidities were more common in patients with
myocardial injury than the patients without myocardial injury.
Additionally, advanced age was an independent risk factor
for the risk of myocardial injury in our analysis. The high
incidence of myocardial injury in our study may be due to the
relatively advanced age of our population and the presence
of multiple complicated comorbid diseases.

Previous studies evaluated the correlation between
myocardial injury and disease severity scores, and they
demonstrated that patients with myocardial injury had higher
APACHE-II scores than patients without myocardial injury
(6,7). Similarly, in our study, high APACHE-II scores were
independently associated with myocardial injury. APACHE-II

score is a predictive scoring system that measures disease
severity to predict mortality in the ICU (21). However,
since the APACHE-II score is not a disease-specific score,
it may not predict the severity of the COVID-19 disease.
Some studies used a chest CT score to estimate COVID-19
disease severity and outcomes (11-13). CT severity score
was positively correlated with inflammatory biomarkers
(11-13), oxygen requirement (11), disease severity (12,13),
disease progression (13), and length of hospital stays (11)
in patients with COVID-19. Likewise, short-term mortality
was highly predicted with a CT score 218 (12). In this study,
we evaluated the association between chest CT score and
myocardial injury. We demonstrated that a CT score 218 is
also independently associated with myocardial injury.

CAC is an important biomarker that represents
atherosclerosis burden and the absence of calcification most
likely indicates a low atherosclerotic plaque load (22). CAC
is a strong predictor of cardiovascular events (especially
coronary heart disease) and all-cause mortality in the general
population (23,24). CAC has been studied in patients with
COVID-19 as well. In a study of 209 hospitalized COVID-19
patients without pre-existing cardiovascular disease, the
presence of any CAC on chest CT was significantly associated
with the mechanical ventilation requirement (non-invasive or
invasive) or death within 30 days of hospitalization (20). In
another study of 180 COVID-19 patients who underwent
non-contrast chest CT, patients with any CAC were more
likely to need intubation and die than those who did not
have CAC (25). In the present study, we demonstrated that
the presence of any CAC is independently associated with
myocardial injury.

Mortality in patients with myocardial injury is high, ranging
between 37.4-59.6% in hospitalized patients (2,9,26), and
85.3% in ICU patients (6,7). Mortality increases in COVID-19
patients with myocardial injury regardless of the presence
of cardiovascular disease (8,9). The myocardial injury was
an independent risk factor for high mortality in a small study
including 64 critically ill patients with COVID-19 (6). In our
study, the hospital mortality rate was higher in patients with
myocardial injury than the patients without myocardial injury.

This study has several limitations. First, cardiac
complications related to myocardial injury were not evaluated.
Second, the effect of cardiac movements and respiratory
changes on the chest CT measurements was not evaluated.
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Table 1. Demographic and clinical characteristics in patients with and without myocardial injury (univariate analysis)

Characteristics All cases Myocardial injury No myocardial injury p-value
(n=213) (n=130) (n=83)
Age, years 71.0 (62.0-80.0) 75.5 (67.8-83.0) 66.0 (56.0-76.0) <0.001
Gender
Female 69 (32.4) 48 (36.9) 21(25.3) 0.09
Male 144 (67.6) 82 (63.1) 62 (74.7)
Smoking history 46 (21.6) 27 (20.8) 19(22.9) 0.74
Body mass index, kg/m? 26.7 (24.2-29.5) 26.4 (24.2-29.4) 27.3(24.0-30.1) 0.19
Comorbidities
Hypertension 168 (78.9) 110 (84.6) 58 (69.9) 0.015
Congestive heart failure 30(14.1) 24 (18.5) 6(7.2) 0.026
Chronic atrial fibrillation 10 (4.7) 10(7.7) 1(1.2) 0.054
Coronary artery disease 55(25.8) 38(29.2) 17 (20.5) 0.20
Neurological disease ' 38(17.8) 29 (22.3) 9(10.8) 0.043
Chronic kidney disease 51(23.9) 41 (31.5) 10 (12.0) 0.001
Dialysis dependent 6(2.8) 5(3.8) 1(1.2) 0.41
Diabetes mellitus 91 (42.7) 53 (40.8) 38 (45.8) 0.48
Hyperlipidemia 45 (21.1) 27 (20.8) 18(21.7) 0.87
COPD 25(11.7) 13(10.0) 12 (14.5) 0.38
Malignancy? 23(10.8) 18(13.8) 5(6.0) 0.11
Chronic liver disease 1(0.5) 1(0.8) 0(0.0) N/A
Blood pressure measurement
Systolic blood pressure 135(110-151) 128 (110-150) 140 (110-159) 0.10
Mean arterial blood pressure 84 (71-100) 82 (70-99) 73 (87-100) 0.94
Prior medication history
ACE-inhibitors or ARBs 97 (45.5) 60 (46.2) 37 (44.6) 0.89
Diuretics 82 (38.5) 52 (40.0) 30 (36.1) 0.67
Beta-blockers 75(35.2) 44 (33.8) 31(37.3) 0.66
Calcium channel blockers 50 (23.5) 29 (22.3) 21(25.3) 0.62
Alfa-blockers 11(5.2) 7(5.4) 4(4.8) 1.00
Anti-arrhythmic agents 6(2.8) 5(3.8) 1(1.2) 0.41
Anti-hyperlipidemic agents 45 (21.1) 28(21.5) 17 (20.5) 1.00
Insulin 45(21.1) 27 (20.8) 18 (21.7) 0.87
1 oral antidiabetic agent 34 (16.0) 19 (14.6) 15(18.1) 0.57
>1 oral antidiabetic agents 31(14.6) 14 (10.8) 17 (20.5) 0.07
APACHE-II 22.0(13.0-28.0) 24.0 (16.0-30.0) 16.0 (11.0-23.0) <0.001
SOFA? 5.0 (4.0-7.0) 6.0 (5.0-8.0) 4.0 (3.0-6.0) <0.001
ca 5.0 (3.0-7.0) 6.0 (4.0-8.0) 4.0 (2.0-5.0) <0.001
Laboratory data*
HS-troponin I, ng/L 27.0(9.6-142.5) 84.0 (30.7-465.2) 8.60 (6.0-11.4) <0.001
D-dimer, pg/mL 1.50 (0.90-3.50) 1.80 (1.20-4.70) 1.10 (0.60-2.30) <0.001
BNP (plasma), pg/mL 87.0 (38.2-290.5) 165.0 (46.0-519.8) 53.6 (27.0-118.0) <0.001
BNP >100 pg/mL® 101 (47.4) 78 (60.0) 23(27.7) <0.001
BUN, mg/dL 31.6 (24.0-52.5) 40.5 (25.0-59.4) 29.0(20.0-39.0) <0.001
Creatinine, mg/dL 1.10(0.81-1.78) 1.31(0.89-1.98) 0.96 (0.74-1.20) <0.001
AST, U/L 54.0(37.0-90.0) 63.0 (40.0-102.8) 48.0 (34.0-75.0) 0.005
ALT, U/L 37.0(24.0-62.5) 37.0(23.0-61.5) 39.0(27.0-63.0) 0.50
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Table 1. continued

Characteristics All cases Myocardial injury No myocardial injury p-value
(n=213) (n=130) (n=83)
CRP, mg/L 156 (85-235) 172 (104-254) 137 (68-215) 0.014
Procalcitonin, ng/mL 0.34(0.14-1.49) 0.54(0.20-1.81) 0.17 (0.08-0.41) <0.001
Glucose, mg/dL 139 (110-185) 143 (108-190) 135(112-162) 0.22
Total bilirubin, mg/dL 0.83 (0.63-1.12) 0.88 (0.63-1.12) 0.78 (0.61-1.16) 0.35
LDH, U/L 546 (428-699) 554 (451-728) 521 (388-659) 0.10
Ferritin ng/mL 617 (363-1129) 615 (345-1156) 632 (374-1115) 0.99
WBC, x10%/pL 11.3 (80.5-150.5) 12.6 (9.2-15.6) 10.1 (7.0-13.1) 0.002
Neutrophil, x103/pL 9.8 (6.8-13.8) 10.4 (7.5-14.4) 8.6 (5.6-11.6) 0.004
Lymphocyte, x103/pL 0.50 (0.30-0.90) 0.50 (0.40-10.25) 0.50 (0.30-0.80) 0.28
Lymphocyte percentages, % 5.5(3.1-8.5) 5.1(2.8-8.6) 5.7 (3.9-8.2) 0.55
Hemoglobin, g/dL 12.4(10.8-13.8) 11.8(10.2-13.5) 13.2(12.0-14.3) <0.001
Platelet, x103/pL 255 (171-335) 243 (170-332) 275 (177-354) 0.31
Arterial blood gas analysis*
pH 7.41(7.34-7.47) 7.39 (7.31-7.46) 7.44 (7.37-7.47) 0.006
HCO,, mmol/L 22.0 (19.9-25.0) 22.0 (18.7-24.0) 24.0 (21.0-26.0) 0.001
Pa0,, mmHg 61.0 (52.0-70.7) 61.0 (51.8-70.1) 62.0 (52.0-74.0) 0.30
Pa0,/FiO, 110 (93-132) 106 (88-127) 115 (98-148) 0.010
Pa0,/Fi0, <150, n (%) 191 (89.7) 121 (93.1) 70 (84.3) 0.06
PaCO,, mmHg 34.0(29.0-43.0) 35.0 (29.0-44.0) 33.0(30.0-38.0) 0.27
Lactate, mmol/L 2.00 (1.40-3.00) 2.05(1.40-3.00) 2.00 (1.40-3.10) 0.98
Events/therapies during ICU stay
IMV 168 (78.9) 117 (90.0) 51 (61.4) <0.001
Vasopressor requirement® 147 (69.0) 99 (76.2) 48 (57.8) 0.006
Acute kidney injury 138 (64.8) 96 (73.8) 42 (50.6) 0.001
Renal replacement therapy 51(23.9) 37 (28.5) 14 (16.9) 0.07
Secondary bacterial infections 122 (57.3) 82 (63.1) 40 (48.2) 0.034
New-onset atrial fibrillation 28(13.1) 16 (12.3) 12 (14.5) 0.68
Treatment for COVID-19
Favipiravir 203 (95.3) 121(93.1) 82 (98.8) 0.09
LMWH 203 (95.3) 123 (94.6) 80 (96.4) 0.74
ASA 164 (77.0) 96 (73.8) 68 (81.9) 0.19
Dipyridamole 130 (61.0) 76 (58.5) 54 (65.1) 0.39
Corticosteroids 167 (78.4) 99 (76.2) 68 (81.9) 0.39
Pulse corticosteroid 87 (40.8) 53(40.8) 34 (41.0) 1.00
Hydroxychloroquine 47 (22.1) 31(23.8) 16 (19.3) 0.50
Tocilizumab 24 (11.3) 12(9.2) 12 (14.5) 0.27
Azithromycin 7(3.3) 5(3.8) 2(2.4) 0.71
Length of ICU stay, days 8.0 (4.0-14.0) 9.0 (4.0-15.0) 8.0 (5.0-14.0) 0.99
Length of hospital stay, days 14.0 (9.0-21.0) 13.0 (8.0-20.0) 16.0 (12.0-21.0) 0.012
ICU mortality 150 (70.4) 105 (80.8) 45 (54.2) <0.001
Hospital mortality 154 (72.3) 109 (83.8) 45 (54.2) <0.001

All values are expressed as numbers (percentages) or median (interquartile range), "history of cerebrovascular disease or dementia, 2includes hematological and solid organ

malignancies, 3calculated on the day of ICU admission, “tested on the day of ICU admission, Slaboratory upper limit of BNP (100 pg/mL), éuse of any dose of vasopressor.

APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, ALT: alanine transaminase, AST: aspartate transaminase, ASA: acetylsalicylic acid, BUN: blood urea nitrogen,
BNP: brain natriuretic peptide, CCl: Charlson Comorbidity index, COPD: chronic obstructive pulmonary disease, CPR: cardiopulmonary resuscitation, CRP: C-reactive protein,
FiO,;: fraction of inspired oxygen, HS troponin I: high-sensitivity troponin I, ICU: intensive care unit, IMV: invasive mechanical ventilation, LDH: lactate dehydrogenase, LMWH:
low molecular weight heparin, N/A: not applicable, PaO,: partial pressure of arterial oxygen, PaCO,: partial pressure of arterial carbon dioxide, RT-PCR: reverse transcription-

polymerase chain reaction, SOFA score: The Sequential Organ Failure Assessment score, WBC: white blood cell count
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Table 2. Chest CT-based measurements in patients with and without myocardial injury (univariate analysis)

Characteristics All cases Myocardial injury No myocardial injury p-value
(n=213) (n=130) (n=83)
Chest CT severity score" 15.0 (10.0-20.0) 16.0 (12.0-20.0) 13.5(10.0-18.3) 0.021
g:];j;f'rl; ?;)\;frity score of 18 or more (severe 68 (36.8) 47 (43.9) 21(26.9) 0.021
Patients with any coronary artery calcification, n (%) | 153 (71.8) 106 (81.5) 47 (56.6) <0.001
Cardiothoracic ratio 0.52 (0.48-0.57) 0.54 (0.50-0.59) 0.51 (0.47-0.54) <0.001
Aortic tortuosity, n (%) 32(15.0) 27 (20.8) 5(6.0) 0.003
AA diameter, mm 36.5 (34.1-39.1) 36.6 (34.1-39.6) 36.3(34.1-38.7) 0.64
Arcus aorta diameter, mm 29.8 (27.7-31.9) 30.0 (27.5-32.5) 29.7 (27.7-31.4) 0.34
PA diameter, mm 28.5(25.5-31.7) 28.8 (25.4-32.6) 28.5(25.5-31.2) 0.49
PA/AA diameter ratio 0.77 (0.69-0.86) 0.77 (0.69-0.87) 0.77 (0.70-0.84) 0.71
T/AP IVC diameter ratio 1.26 (1.11-1.44) 1.26 (1.09-1.46) 1.27 (1.13-1.43) 0.84
T/AP trachea diameter ratio 0.96 (0.85-1.07) 0.96 (0.85-1.06) 0.97 (0.86-1.09) 0.43

All values are expressed as numbers (percentages) or median (interquartile range). 'Chest CT severity score was calculated on 185 patients.
AA: Ascending aorta, CT: computed tomography, IVC: inferior vena cava, PA: pulmonary artery, T/AP: transverse/anteroposterior

Table 3. Logistic regression analysis for risk Factors of myocardial injury

OR (95% CI) p-value
APACHE-II score 1.07 (1.02-1.12) 0.005
Chest CT severity score of 18 or more 2.85(1.29-6.32) 0.010
Patients with any coronary artery calcification 2.45(1.09-5.52) 0.030
Age 1.04 (1.01-1.08) 0.041
Gender 1.06 (0.48-2.36) 0.886
Hypertension 1.16 (0.46-2.98) 0.751
Congestive heart failure 1.21(0.36-4.04) 0.757
Coronary artery disease 0.73(0.29-1.81) 0.503
Cardiothoracic ratio 1.05 (0.98-1.11) 0.192

APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, Cl: confidence interval, CT: computed tomography, OR: odds ratio

Conclusion

Myocardial injury incidence in critically ill COVID-19
patients is 61.0%. The APACHE-II score, chest CT severity
score 218, presence of any CAC, and age were independently
associated with myocardial injury in critically ill patients with
COVID-19. The chest CT severity score and the presence of
CAC can be easily obtained from existing chest CT and are
valuable in predicting the development of myocardial injury

in critically ill patients with COVID-19.
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Potential Drug-drug Interactions in Intensive Care
Units in Turkey: A Point Prevalence Study

Turkiye’deki Yogun Bakimlarda Potansiyel ilag-ilag
Etkilesimlerinin Degerlendirilmesi: Nokta Prevalans
Galismasi

ABSTRACT Objective: Drug-drug interaction (DDI) is related with complications and diminished
efficacy of medications throughout the treatment process. Intensive care units (ICU) involve
patients who are at elevated risk of potential drug-drug interactions (pDDI).

Materials and Methods: Here, we identified potential DDIs in similar patient groups in ICUs in
Turkey. Invitations were sent to 20 hospitals in Turkey for a multicenter point prevalence study.
Patient orders were determined for potential DDI using the Lexi Interact Online Interaction Checker
software. Of 236 patients whose data were collected, patients <18 years of age, those <5 drugs
in their drug order, and those with incomplete data were excluded. The remaining 194 patients
were included in the study.

Results: A total 684 pDDlIs were detected, of which 92 (13.4%) were major, 531 (77.6%) were
moderate, and 61 (9%) were minor interactions. There was at least one drug interaction in 159
(81.9%) patients. A notable disparity was observed in the quantity of drugs in the 159 patients with
drug interactions and those in the 36 patients without drug interactions (p<0.001). A substantial
correlation was detected between the quantity of medications and the incidence of interactions
among patients experiencing drug interactions (p<0.001, r=0.707).

Conclusion: No significant correlation was found between the length of stay in ICU and the number
of drugs or the number of drug interactions (p=0.216, r=0.092; p=0.284, r=-0.080, respectively).
The increased risk of pDDI due to the use of multiple drugs was observed in ICU patients.
Keywords: Drug interactions, intensive care unit, adverse drug reactions

6z Amag: llag-ilac etkilesimi (IIE), birden fazla ilacin birlikte kullanimiyla ortaya cikan, advers ilag
reaksiyonlarindan (AIR) olup, ilaclarin tedavideki etkinliginin azalmasi ve komplikasyonlarla iliskilidir.
Yogun bakim Gnitesi (YBU) hastalarinda coklu ilac kullanimi potansiyel IiE acisindan bu hastalari
risk grubu haline getirmektedir. Calismamizda, Ulkemizdeki farkli yogun bakimlarinda benzer hasta
gruplarindaki potansiyel ilag-ilag etkilesimlerini (pliE) belirlemek istedik.

Gereg ve Yontem: Bu calisma Tirkiye'deki YBU'de yatan kritik hastalarda cok merkezli nokta
prevalans calismasi olarak tasarlanmistir. Hasta orderlari Lexi interact online interaction checker
program (https: //www.uptodate.com/drug-interactions) ile pliE acisindan analiz edildi.

Bulgular: Iki yiz otuz alti hasta verisi icinden yas <18 ve ilag orderlarindaki ilag say kriteri <5 veya
verisi eksik doldurulan hastalar gcalisma disi birakildiginda 194 hasta calismaya dahil edildi. Alti
ylz seksen dort tane pllE saptanmis olup bunlarin 92 (%13,4) tanesi major, 531 (%77,6) tanesi
moderate, 61 (%9) tanesi mindr etkilesim idi. YUz elli dokuz (%81,9) hastada en az bir tane ilac
etkilesimi mevcuttu. llac etkilesimi olan hastalar ile (159 hasta) olmayan 36 hastanin ila¢ sayilari
arasinda anlamli diizeyde fark mevcuttu (p<0,001). ilag etkilesimi saptanan hasta grubunda ilac
sayllari ile etkilesim sayilari arasinda ylksek diizeyde anlamli korelasyon saptandi (p<0,001,
r=0,707). llac sayisi ve ilag etkilesim sayilari ile yogun bakim yatis siresi arasinda anlamli diizeyde
bir korelasyon saptanmamistir (p=0,216 r=0,092; p=0,284 r=-0,080, sirasiyla).

Sonug: Bu calisma ile benzer YBU'lerdeki kritik hastalarda coklu ilac kullanimina bagl pllE goriilme
riskinin arttigi gériilmistir. Saptanan pliE'lerin cogunlugunu orta diizeyde etkilesimler olusturmakla
beraber bu etkilesimlerin dnceden saptanmasi hasta givenligini artirici nitelikte olabilir.

Anahtar Kelimeler: ilac etkilesimleri, yogun bakim Unitesi, advers ilac reaksiyonlari
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Introduction

Drug-drug interactions (DDI) are adverse drug reactions
(ADR) that occur due to the combined use of more than one
drug. This circumstance is associated with the occurrence
of complications and a decline in the effectiveness of
medications during treatment (1,2). The conditions that arise
as a consequence of drug interactions, as opposed to ADRs,
are referred to as potential drug-drug interactions (pDDI).

Intensive care unit (ICU) patients are commonly
considered to belong to the high-risk category for pDDI due
to the utilization of multiple medications and changes in drug
metabolism (3-8). Evidence suggests that this circumstance
elevates illness severity and amplifies healthcare expenses
through the extension of ICU duration (9-11). Therefore, the
identification of pDDIs and implementation of precautionary
measures in intensive care patients hold significant
importance.

Due to variation in the databases used to detect the
pDDls, several reports on the prevalence of different pDDIs
are available. In addition, apart from the differences in the
intensive care population studied here (such as surgical/
medical intensive care or transplant patients), drug use
habits and intensive care levels are other factors that cause
variable pDDls (10,12-14).

In the present study, we aimed to determine pDDlIs
in similar patient groups from different ICUs in Turkey.
Furthermore, our objective was to identify the drug pairs
that exhibited the highest frequency of interactions and
subsequently elaborate on the significance of these
interactions.

Materials and Methods

This study was carried out between January and February
2021 after receiving the approval of the Ethics Committee
of Bursa Yiksek Ihtisas Training and Research Hospital
numbered 201 1-KAEK-25 2019/04-10 (date: 10.04.2019) and
the approval of the ethics committees of the participating
hospitals responding to the invitation. This study was
designed as a multicenter point prevalence study in critically
ill patients under intensive care in Turkey. Twenty hospitals
with multidisciplinary ICUs and intensive care sub-branch
specialists were invited for the study. Due to the observational
nature of the study, patient informed consent form was not
obtained. A study chart was created, and it included the
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following information: patients’ age, sex, comorbidities,
diagnosis at intensive care hospitalization, Acute Physiology
and Chronic Health Evaluation-Il (APACHE-II), study day
Sequential Organ Failure Assessment (SOFA) scores, ordered
drugs and their numbers, drug doses and drug administration
routes, and length of stay (LOS) in the ICU. This chart was
sent to the physicians responsible for patient treatment in
the general ICU of the relevant hospital by e-mail. On the day
after the e-mail was sent, the charts containing the single
day information were requested for each patient and were
subsequently collected by e-mail every day and the data
were computerized. The orders of patients in the chart were
analyzed for pDDI using the Lexi Interact Online Interaction
Checker software program (https://www.uptodate.com/drug-
interactions). Nutritional support, electrolyte replacements,
and vitamins were excluded from the analysis. The identified
interactions were categorized based on their severity and
risk rating. Severity was defined as major/moderate/minor
interaction, and Risk Rating as X: avoid the combination, D:
consider treatment change, C: monitor the treatment, and B:
no change needed.

Statistical Analysis

Statistical analyses in this study were performed using
the IBM SPSS statistics 20.0 (IBM Corp., Armonk, New
York, USA) software package. For the evaluation of the
data, in addition to descriptive statistical methods (median,
interquartile range), the distribution of variables was checked
using the Shapiro-Wilk test. Intergroup comparisons of non-
normally distributed variables were made using the Mann-
Whitney U test. Spearman correlation test was further used
to identify the relations of variables with each other. The
outcomes were examined utilizing a significance threshold
of p<0.05.

Results

Requests for participation were sent to 20 hospitals and
10 positive responses were received. Data of a total of 236
patients were collected from these 10 hospitals. The patients
who were <18 years of age, those with <5 drugs in their drug
orders, or those whose data were filled incompletely were
excluded from the study. The remaining 194 were included
in the study. While 103 (53.1%) of the patients were male,
their median age was determined to be 69.5 years (59-78)
(Table 1).
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The number of pDDlIs detected in the patient orders
were 684; of which 92 (13.4%) were major, 531 (77.6%)
were moderate, and 61 (9%) were minor interactions (Figure
1). There was at least one drug interaction present in 159
(81.9%) patients. According to risk the rating, the number of
patients under category X was determined to be 10 (1.5%);
category D had 166 (24.3%), category C had 444 (64.9%),
and category B had 64 (9.3%) patients.

There was a significant difference between the number
of drugs in the 159 patients with drug interactions and those
in the 36 patients without drug interactions (p<0.001). There
was no difference between the age, APACHE-II, and SOFA
scores of these two patient groups and their ICU hospitalization
days (p=0.831, p=0.918, p=0.087, p=0.253, respectively)
(Table 2).

Significantly positive correlation was found between
the number of drugs and the number of interactions in the
patient group with drug interactions (p<0.001, r=0.707).

In the patient group with drug interaction, there
was no significant correlation between the number of
drug interactions and the APACHE-II or SOFA scores
(p=0.937, r=0.006; p=0.910, r=0.008, respectively); however,
there was a weak correlation between the SOFA score and
major drug interactions (p=0.024 r=0.167). A moderate
level significant correlation was found between the number
of interactions and the number of major drug interactions
(p<0.001, r=0.574).

There was no statistically significant correlation identified
between the duration of ICU stay and either the quantity
of medications or the occurrence of drug interactions
(p=0.216, r=0.092; p=0.284, r=-0.080, respectively). A weak
correlation was found between the APACHE-II score and the
LOS in the ICU (p=0.036, r=0.256).

Among drug interactions, acetylsalicylic acid-
enoxaparin (44 times), enoxaparin-clopidogrel (20 times),
furosemide-methylprednisolone (19 times), and furosemide-
acetylsalicylic acid (19 times) pairs were observed most
frequently (Table 3, 4).

Discussion

Our study showed that most of the critically ill patients
(81.9%) were exposed to pDDI when their drug orders were
reviewed on any day during their ICU hospitalization.

Modarete
78%

Figure 1. Distribution of detected pDDlIs by severity category
pDDI: Potential drug-drug interactions

Table 1. Demographical data
Median (Q1-Q3)
n=194
Age (year) 69.5 (59-78.25)
Gender (male), n (%) 103 (53.1%)
APACHE-II 22 (14-28)
SOFA 5(3-8)
Length of stay (days) 11(5-22)
Number of drugs (n) 8(7-10)
Number of intereaction (n) 2 (1-5)
APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, SOFA: Sequential Organ Failure Assessment

Turk J Intensive Care 2023;21:93-9
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Although there was an increase in the number of drug
interactions as the quantity of medications escalated, no
statistically significant correlation was observed between the
LOS in ICU and either the number of drugs or the number of
drug interactions.

Turk J Intensive Care 2023;21:93-9

Table 2. Comparison of age, APACHE-II, SOFA score, intensive care hospitalization day and number of drugs in the order of patients with
and without pDDI
Patients without pDDI Patients with pDDI value
n=35 n=158 P
Age (year) 68 (55-78) 70 (59-79) 0.831
APACHE-II 22 (14-28) 21.5 (14-28) 0.918
SOFA 6.5 (4-9.5) 5(3-8) 0.087
Hospitalization day 17 (5-24) 11(5-21) 0.253
Number of drugs 6 (5-7) 9(7-10.2) <0.001
APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, SOFA: Sequential Organ Failure Assessment, pDDI: potential drug-drug interactions. Mann-Whitney U test was
used. A value of p<0.05 was considered significant
Table 3. The most common pDDI and risk rating categories According to literature reports, the occurrence of pDDIs
Frequency in intensive care patients exhibits significant variations. In
pDDI n % their studies, Abarca et al. (15) and Vanham et al. (13) have
- indicated that the concordance among databases utilized for
Contraindicated .
Quetiapine-ipratropium ‘ s ‘ 0% the detection of pDDIs was remgrkably low. Agharya et al.
5 (10) had also used the same Lexicomp Interaction Checker
- — software program and reported similar pDDI prevalence.
Consider therapy modification o .
salicvlic acid - " 659 In the same study, similar rates of severity category and
Acetylsalicylic acid -enoxaparin e risk rating have been reported. The prevalence differences
oL . 0, . .
Enoxaparin-clopidogrel 20 12% observed in the literature may be due to the data bank used
Enoxaparin-piracetam 9 54% or may arise from the different drug use habits of patient
Clopidogrel-omeprazole 8 4.8% groups or their physicians. In order to mitigate this effect,
Fentanyl-midazolam 7 4.2% similar ICUs were invited to our study and attempts were
C made to reduce such differences.
Monitor therapy Numerous studies have provided evidence that the
Acetylsalicylic acid-furosemide 19 43% incidence of pDDls escalates in correlation with the
Fentanyl-furosemide 15 3.4% augmentation in the quantity of administered medications.
Acetylsalicylic acid-clopidogrel 13 299 (7,8,10,16). Similarly, in our study, we discovered a substantial
Clopidogrel-pantoprazole 13 2.9% Iev.el of correla‘uoh (r=0.707) between the t\]/cvo con.d|t|ons.
Furosemide-methylprednisolone 11 5 5% This hfgh correlation revgals the necessity of checking the
- - prescribed drug orders with respect to pDDls.
Amlodipine-doxazosine 11 2.5% ) ) )
B When we consider the recommended risk rating for
No acti ded interacting drug pairs, we observe that the ‘category C:
©action heede monitor therapy’ is the most common. In this category, a
- i 0,
Pantoprazole-levothyroxine 10 15.6% follow-up is recommended to monitor potential effects
. . .. 0, . . .
Atorvastatin-amlodipine > 8% without making a change in the treatment. Such follow-up
Atorvastatin-clopidogrel 5 7.8% for effects was included in the daily routine follow-up of
PDD!: Potential drug-drug interactions most critically ill patients (17). As an example, the effect

furosemide-methylprednisolone interaction was evident from
the hypokalemia-inducing effect of furosemide. In routine
biochemistry or arterial blood gas analyses of intensive care
patients, routine follow-up of the interaction with electrolyte
monitoring and treatment can protect patients from the
effects of pDDlIs of such electrolytes.
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Table 4. The interaction mechanisms of the most frequently interacting drug pairs

Most frequent drug pairs Risk category Mechanism of action
Acetylsalicyclic acid/enoxaparin Moderate (D) Enhance the anticoagulant effect
Enoxaparin/clopidogrel Moderate (D) Enhance the anticoagulant effect
Acetylsalicyclic acid/furosemide Moderate (C) Enhance the anticoagulant effect
Fentanyl/furosemide Moderate (C) Opioids may diminish the effects of diliretics
Acetylsalicyclic acid/clopidogrel Moderate (C) Enhance the anticoagulant effect

. . Pantoprazole may decrease serum concentrations of
Clopidogrel/pantaprozole Major (C) the active metabolite(s) of clopidogrel

. . Corticosteroids (systemic) may enhance the
Furodemide/methylprednisolone Moderate (C) hypokalemic eFfect of loop diuretics
Amlodipine/doxazosin Moderate () Alpha1'-blockers may enhance the hypotensive effect
of calcium channel blockers

Enoxaparin/piracetam Moderate (D) Enhance the anticoagulant effect

Within our study, we established that the acetylsalicylic
acid-enoxaparin drug pair exhibited the highest frequency
of interactions. We believe that prolonged intensive care
hospitalization after coronavirus disease-2019 has caused
this situation. The most common drug pairs reported in the
literature are also quite variable, probably due to difference
in drug availability among countries, drug use habits, and
different patient groups (4,12,15,18). For example, in
their study with renal transplantation patients, Amkreutz
et al. (12) have reported the most frequently interacting
drug pair to be tacrolimus-prednisolone, which causes
an immunosuppressive effect. Also, Rodrigues et al. (19)
have reported the most frequently interacting drug pair is
enoxaparin-dipyrone. However, dipyrone is not available in
every country.

In contrast to the findings reported in the existing
literature (9,10,20), our study did not reveal a positive
association between the LOS in ICU and either the number
of medications or the number of drug interactions. We
anticipated such results due to the limitation of using
working days as a measure for hospital stay, which may
not accurately reflect the total length of ICU stay. Notably,
no significant differences were observed in the APACHE-I
score, SOFA score, and number of medications between the
groups with and without drug interactions, and there were
no disparities in the duration of hospitalization among these
groups. These findings suggest that an increased number
of pDDIs may not necessarily lead to a prolonged ICU stay,
which contradicts previous literature findings (9,10,20).

However, it is worth noting that a moderate correlation was
found between the SOFA score and major drug interactions,
indicating that the severity of the disease might contribute to
a higher likelihood of prescribing multiple medications. This,
in turn, increases the potential occurrence of pDDIs and the
subsequent prolongation of hospital stay.

The most important limitation of our study is that pDDI-
related ADR could not be examined. Moreover, considering
hospitalization duration based on working days to derive the
total LOS in the ICU constitutes another limitation of this
study, as this duration did not reflect the actual total LOS in
the ICU.

Conclusion

In this study, the risk of pDDI due to disease severity
and simultaneous use of multiple drugs was observed to
increase in patients in similar ICUs. Although the majority of
pDDls detected consist of moderate-level interactions, the
early detection of these interactions may reduce pDDI risk
in patients.
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Usefulness of APACHE-II, SOFA, ISARIC/WHO 4C
Mortality Score and CO-RADS for Mortality Prediction
of Critically Ill Coronavirus Disease-2019 Patients

APACHE-II, SOFA, ISARIC/WHO 4C Mortalite Skoru
ve CO-RADS’ nin Kritik Koronaviriis Hastaligi-2019
Hastalarinin Mortalite Tahmininde Kullanimi

ABSTRACT Objective: It was aimed to report the Acute Physiology and Chronic Health Evaluation-l|
(APACHE-II) score, Sequential Organ Failure Assessment (SOFA) score, Glasgow coma scale (GCS),
4C mortality score and the coronavirus disease-2019 (COVID-19) Reporting and Data System (CO-
RADS) in predicting the outcome of critically ill COVID-19 patients.

Materials and Methods: Patients with laboratory-confirmed COVID-19 infection or clinical and
radiological confirmed COVID-19 infection who were admitted to adult intensive care unit (ICU)
were included. Clinical characteristics, outcomes, APACHE-II score, SOFA score, International
Severe Acute Respiratory and Emerging Infections Consortium/World Health Organization 4C
mortality score and CO-RADS classification were reported at admission.

Results: Two hundred seventy six patients were included in this study. The mean age was higher
in non-survivor patients. The most common cause of hospitalization was respiratory failure (67 %).
The common co-morbidities were hypertension (51.8%), cardiac disease (43.4%) and diabetes
(33.6%). Organ failure was present in 61.5% of the patients. The mean APACHE-II, SOFA, GCS and
4C mortality scores were higher in non-survivor patients. 4C mortality and SOFA scores showed
higher predictive accuracy for mortality with an area under the curve 0.736 and 0.708, respectively.
4C mortality had sensitivity of 78.9% and specificity of 58.1% whereas of SOFA had a sensitivity
of 78.9% and a specificity of 53.3%.

Conclusion: 4C mortality and SOFA scores could be a predictors of mortality in COVID-19 patients
in the ICU.

Keywords: COVID-19, intensive care, CO-RADS classification, 4C mortality score, SOFA score,
APACHE-II score

0z Amac: Kritik koronaviriis hastaligi-2019 (COVID-19) hastalarinin mortalite tahmininde
Akut Fizyoloji ve Kronik Saglik Degerlendirmesi-ll (APACHE-II) skoru, Sirali Organ Yetmezligi
Degerlendirmesi (SOFA) skoru, Glasgow koma skalasi (GCS), 4C mortalite skoru ve COVID-19
Raporlama ve Veri Sistemi'nin (CO-RADS) arastiriimasi amaclanmistir.

Gereg ve Yontem: Laboratuvarca dogrulanmig COVID-19 enfeksiyonu veya klinik ve radyolojik olarak
dogrulanmis COVID-19 enfeksiyonu olan eriskin yogun bakim tinitesine (YBU) kabul edilen hastalar
dahil edildi. Klinik ¢zellikler, sonuclar, APACHE-II skoru, SOFA skoru, Uluslararasi Siddetli Akut
Solunum ve Ortaya Cikan Enfeksiyonlar Konsorsiyumu/Diinya Saglik Orgltii (International Severe
Acute Respiratory and Emerging Infections Consortium/World Health Organization) 4C mortalite
skoru ve CO-RADS siniflandirmasi yatis esnasinda kaydedildi.

Bulgular: Bu calismaya 276 hasta dahil edildi. Olen hastalarda yas ortalamasi daha yiiksekti. En sik
hastaneye yatis nedeni solunum yetmezligiydi (%67). En sik eslik eden hastaliklar hipertansiyon
(%51,8), kalp hastaligi (%43,4) ve diyabet (%33,6) idi. Hastalarin %61,5'inde organ yetmezligi
mevcuttu. Ortalama APACHE-II, SOFA, GCS ve 4C mortalite skorlari 6len hastalarda daha ylksekti.
Mortalite icin 4C mortalite ve SOFA skorlari, sirasiyla egri altindaki alan 0,736 ve 0,706 alan ile
daha ylksek 6ngort bulundu. 4C mortalite skoru %78,9 duyarlilik ve %58,1 6zgullige sahipken,
SOFA'nin duyarliigr %78,9 ve 6zgulligl %53,3 idi.

Sonug: 4C mortalite ve SOFA skorlari, YBU'deki COVID-19 hastalarinda mortalitenin tahmin ettirici
bir gostergesi olabilir.

Anahtar Kelimeler: COVID-19, yogun bakim, CO-RADS siniflandirmasi, 4C mortalite skoru, SOFA
skoru, APACHE-II skoru
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Introduction

The severe acute respiratory syndrome coronavirus
disease-2019 (COVID-19) began in Wuhan, China, and has
spread worldwide, infecting millions of people since than
December 2019. The COVID-19 pandemic has caused
an intense loss of human life worldwide and presents an
extraordinary challenge to public health systems and the
world economy.

Predicting the outcomes in intensive care patients is
very important in terms of both guiding the treatment and
preventing unnecessary treatments. Various laboratory
tests, clinical findings or scoring systems are used to
predict outcomes in intensive care patients. Research and
large-scale vaccination campaigns are ongoing for effective
treatment of COVID-19. Meanwhile, it is very important
to predict in-hospital mortality during hospitalization for
COVID-19.

The Acute Physiology and Chronic Health Evaluation-I|
(APACHE-II) scores was designed to calculate the severity
of disease of intensive care unit (ICU) patients and to predict
mortality. The APACHE-Il score is calculated based on
body temperature, heart and respiratory rate, mean arterial
pressure, pH. Range of APACHE-Il is 0 to 71. Increasing
score is associated with an increasing risk of hospital death
(1). The SOFA score was designed to assess the severity of
organ dysfunction in critically ill septic patients. The original
SOFA score was studied from a cohort of 1449 patients
admitted to ICUs in sixteen countries (2). It was published
that a high correlation between hospital mortality and the
SOFA score in COVID-19 patients. They reported that SOFA
score was a risk factor for death in COVID-19 patients (3).
However the discriminant accuracy of the SOFA score for
mortality prediction in patients with COVID-19 pneumonia
requiring mechanical ventilation was poor (4).

In a review for prediction models for COVID-19 patients,
they identified 107 prognostic models for patients with
a diagnosis of COVID-19. The suggested use of these
models was not visibly described. The most frequently
used categories of prognostic factors (included at least 20
times for any outcome) included age, comorbidities, vital
signs, image features, sex, lymphocyte count, and C-reactive
protein (CRP) (5). It was recommended the models by Knight
et al. (6) and Jehi et al. (7) are good candidates for validation
studies in other data for prediction models. Knight et al. (6)
published the International Severe Acute Respiratory and
emerging Infections Consortium/World Health Organization

(ISARIC/WHOQ) 4C mortality score for COVID-19. ISARIC/
WHO 4C mortality score includes the biological and clinical
variables, like breathing rate, peripheral oxygen saturation,
age, sex, Glasgow coma scale (GCS), urea, CRP levels and
number of comorbidities. The score ranges from zero to
twenty-one points. A score of <3 had a 1% mortality risk
compared with 62% mortality risk for those with a score of
>15.

Chest computerized tomography (CT) scans are used as
a valuable tool in the diagnostic process of COVID-19 viral
pneumonia cases. Chest CT specificity (82.9% to 96%) and
sensitivity (80% to 90%) were reported to be higher than
real-time reverse transcriptase-polymerase chain reaction
(RT-PCR) testing for COVID-19 diagnosis. This highlights
the need to recognize and understand imaging findings of
the lungs (8). COVID-19 Reporting and Data System (CO-
RADS) is published in Mid-March of 2020 that grades the
findings on how likely the diagnosis of COVID-19 is. It was
evaluated using 105 randomly selected chest CT scans
of patients admitted to the emergency department with
clinical suspicion of COVID-19. CO-RADS system has seven
categories. Categories zero and grade 1 to 6. Grade 1 to 6
means that from very low risk to proven infection with a
positive RT-PCR assay. The system very well in estimating
COVID-19 in patients with moderate to severe clinical
disease (9).

The objective of this paper is to report APACHE-II score,
SOFA score, the 4C mortality score and the CO-RADS
classification in predicting outcome of COVID-19 in the ICU.

Materials and Methods

This is a single-center; retrospective cohort study that
was analyzed anonymized data. After the Non-Invasive
Clinical Researches Ethics Committee of the Pamukkale
University this study was performed (no: 60116787-020-
14366, date: 02.02.2021). Informed consent was waived
because of the retrospective design of the study. Between
September 1, 2020 and January 30, 2021 (the second wave
of the COVID-19 pandemic), all adult patients (over than 18
years of the age) with RT-PCR assay confirmed COVID-19
infection or clinical and radiological confirmed COVID-19
infection were included.

Diagnosis of COVID-19 was accepted according to these
findings: 1) Positive result of RT-PCR assay for COVID-
19, 2), Typical COVID-19 lung CT scan abnormalities, 3)
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COVID-19 clinical findings and symptoms and/or the recent
contact and/or travel history with certain case of COVID-19,
associated with CO-RADS 3, 4 chest CT scan. Laboratory
confirmation for COVID-19 was defined as a positive result of
RT-PCR test from a specimen collected on an endotracheal
aspirate or nasopharyngeal swab. RT-PCR assays (COVID-
19 RT-gPCR, Bio-Speedy) were performed according to the
protocol approved by WHO in the General Office of Public
Health Microbiology Reference Laboratory and laboratories
in the specified areas (10). Patient’s data was obtained from
hospital information systems. Data was recorded on daily
basis.

Data Collection

The demographics and characteristics, clinical findings,
therapies and laboratory data were recorded. The
demographics and characteristics were age, sex, smoking
history, APACHE-Il, GCS, SOFA, the 4C mortality score,
laboratory data, clinical symptoms or signs, the recent
exposure and travel history, comorbidities. The demographics
and characteristics APACHE-II, GCS, SOFA, the 4C mortality
score, clinical symptoms or signs, the recent exposure and
travel history, comorbidities were recorded at admission.

Laboratory data consisted of complete blood count,
alkaline phosphatase, alanine aminotransferases, aspartate
aminotransferases (AST), lactate dehydrogenase, serum
creatinine (Cr), serum potassium, phosphate, sodium,
D-dimer, prothrombin time, international normalized ratio
(INR), partial thromboplastin time, serum CRP and serum
procalcitonin. Invasive and noninvasive mechanical ventilation
parameters were recorded. Arterial blood gas analysis were
performed according to the patient’s needs.

The ISARIC/WHO 4C mortality score was calculated
on admission for each patient. This score includes eight
parameters: age, sex, peripheral oxygen saturation,
respiratory rate, number of comorbidities, level of
consciousness (assessed using the GCS) and results of
laboratory tests: serum urea and CRP (6). CT was performed
at 1stday and as needed. All chest CT scans were performed
without contrast agent and with a section thickness of 5
mm. The chest CT scans were reported according to CO-
RADS. The CO-RADS scoring system has classification such
as CO-RADS category 0 for technically insufficient imaging
and CO-RADS category 6 for the confirmed disease through
RT-PCR testing (9).
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Outcome

Patients’ length of mechanical ventilation in ICU and
discharge status (non-survivor, survivor) was entered patent’s
data form. Patients were treated according to the guide was
prepared by scientific committee of the Ministry of Health
and available literature (11). Therapies of the patients were
documented daily. Since there was not enough evidence
at the beginning of the pandemic, we did not routinely
use steroids in our patients. Microbial cultures from blood
tracheal aspirate, and urine were taken at admission and in
need of clinical situation.

Statistical Analysis

Statistical analyses were performed with SPSS for
Windows 19 software. Continuous variable are shown as
mean (standard deviation), median and minimum-maximum,
categorical variables were reported as frequency with odds
ratio and 95% confidence interval (Cl). The conformity of
data to normal distribution were evaluated with Shapiro-Wilk
test. The comparisons between groups were evaluated with
Mann-Whitney U test for continuous variables, chi-square
test and Fisher's Exact chi-square test for categorical values.
Receiver operating characteristic (ROC) curves of APACHE-II,
SOFA, the 4C mortality score and CO-RADS were presented
with area under curve (AUC), 95% Cl, cut-off value, sensitivity,
specificity. Statistical analyses were evaluated with 95% Cl
and p<0.05 was accepted as a significant difference.

Results

Two hundred seventy six patients included to this study.
Total 276 patients were grouped into two groups, depending
on the survival status. One hundred seventy one patients
(61.9%) were included in the non-survivor group. The rest
of 105 patients (38.1%) had included in the survivor group.
Total female and male patient were 98 (36.6%) and 178
(64.4%) respectively. The mean age was 68.6 (13.3) years
for all patients. In non-survivor patient group, the mean age
were higher than in survivor patients (p<0.001) (Table 1, 2).
One hundred eighty nine patients (68.4%) were admitted
from emergency department. The most common cause of
hospitalization was respiratory failure with a rate of 67%.
The second most common cause was sepsis (33%). The
reasons for hospitalization was statistically different between
survivor and non-survivor patients. Sepsis is higher in non-
survivor group than survivor group at admission (p<0.001).
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Table 1. Demographics and clinical characteristics of the patients

Alive Ex All
Variable )
Mean+SD | Median | Min-max MeantSD | Median | Min-max | Meanx*SD | Median | Min-max
Age 6444136 | 66 23-95 7124125 |72 23-96 686133 |70 23-96 <0.001
BMI 29734 |30 22-42 29536 |29 20-46 296135 | 293 20-46 0.566
g/l:r:;ttigr?w?Zay) 6.0£3.9 5 0-30 6.8+4.4 6 0-30 6.34.2 5 0-30 0.273
APACHE-I 178486 |15 542 216198 |21 5-44 202495 |18 5-44 0.001
SOFA 5.0£2.5 4 0-12 7.443.5 7 0-18 6.5£3.3 6 0-18 <0.001
GCS 140426 |15 3-15 104453 |13 315 117448 |15 315 <0.001
4Cmortality  [11.2#35 |11 419 142433 |15 6-21 13.0£37 |13 421 <0.001
CO-RADS 5.0£0.9 5 26 5.0£0.9 5 26 5.0£0.9 5 26 0.784
Fever 370405 |37 358386 |37.1:08 |37 357-39.0 |37.0:07 |37 35.7-39.0 | 0.346
(H/rf:;t) rate 90.7¢12.7 | 89 60-130 | 99.0t155 | 100 524150 | 958150 |96 524150 | <0.001
Mean arterial
pressure 811491 |80 66120 | 77.7¢127 |75 50-122 | 79.0¢11.5 |78 50-122 | 0.003
(mmHg)
FiO, 50947.8 |50 40-80 63.1:10.1 | 60 40-90 58.5:11.0 | 60 40-90 <0.001
SPO, 91930 |92 7899 90950 |91 62-100 | 91343 |91 62-100 | 0.053
PEEP 6.0£1.1 6 510 7.841.9 8 514 71419 7 514 <0.001
Tidalvolume | 388.6:46.2 | 390 320450 | 418.3%43.9 | 420 300-600 | 416.0+44.6 | 410 300-600 | 0.032
E;E:’ga“ce M1 234550 |22 20347  |245t62 |24 12-45 244161 | 236 12-45 0.549
Err;‘;i;fre 155¢47 |14 10-25 15644 |14 9-24 15644 |14 9-25 0.637
Pao,/FiO, 14324505 | 134 75-381 12524514 [ 112 45353 [132.0451.7 | 122 45381 | <0.001
S’Lar’i‘nZEIEE 6.8£1.6 7 512 103£2.5 |10 5-16 8.9:2.7 8 5-16 <0.001
S’L'Pi:;IECPU 5.240.5 5 58 71116 7 513 6.4+1.6 6 513 <0.001
Max PaO,/Fi0, | 279.3+748 |2615 |132-520 |186.7+70.4 |180 17-456 | 221.7¢89.7 | 220 17520 | <0.001
Min PaO,/FiO, |136.8:43.4 |127 65319 | 100.8£343 |95 43213 | 114.4+418 |108 43319 | <0.001
Max PaO, 109.9434.9 | 99 55202 | 98.8t37.6 |88 42212 [103.0£369 |93 42212 | 0.003
Min Pa0, 6161220 |54 41-185 59.1£19.7 | 52 30-132 | 60.1£20.6 |53 30-185 | 0.204
Invasive
\Zictnzgl'gil 9.68.4 75 1-27 7147.7 4 1-36 7.2¢7.7 4 136 0.197
(day)
Noninvasive
\r/‘;ctrl'lzrt‘l';il 7,957 6 1-26 4.84.4 3 1-27 6.6£5.4 5 127 <0.001
(day)

BMI: Body mass index, APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, SOFA: Sequential Organ Failure Assessment, GCS: Glasgow coma scale, CO-RADS:
coronavirus disease-2019 Reporting and Data System, ICU: intensive care unit, SD: standard deviation, min: minimum, max: maximum, PEEP: positive-end-expiratory respiration
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Seventy percent of the patients were underwent
invasive mechanical ventilation therapy. Invasive mechanical
ventilation therapy was applied to the majority of patients
who died whereas non-invasive mechanical ventilation
therapy was applied to the majority of survivor patients.
This difference was statistically significant (p<0.001) (Table
2). Positive-end-expiratory respiration and tidal volume
values statistically were different between survivor and
non-survivor groups. VWhen we compared arterial blood gas
analysis, it was found that non-survivor group had lower
PaO, and Pa0,: FiO, ratio than the survivor group (p<0.001)
(Table 1). Therapies and interventions were given in Table
2. Recruitment maneuver, prone position, renal replacement
therapy, vasopressor usage and cytokine adsorption were
higher in non-survivor patients and were statistically different
from survivor patients (p<0.001). Organ failure was present
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Figure 1. Four score ROC
ROC: Receiver operating characteristic, APACHE-II: Acute Physiology and Chronic
Health Evaluation-ll, SOFA: Sequential Organ Failure Assessment, GCS: Glasgow

coma scale, CO-RADS: coronavirus disease-2019 Reporting and Data System,

MORA4C: 4C mortality

in 61.5% of all patients. Multiple organ failure was more
common in the non-survivor -group. The length of invasive
and non-invasive mechanical ventilation were statistically
significantly longer in survivor group (p<0.001) Table 2.

The mean APACHE-II, SOFA, GCS and the 4C mortality
scores were higher in non-survivor patients than in
survivor patients (p<0.001) (Table 2). The mean CO-RADS
classification value was not different between groups. ROC
curves were computed to assess the accuracy of scores
and CO-RADS in predicting mortality. 4C mortality and SOFA
scores showed higher predictive accuracy for mortality with
an area AUC 0.736 and 0.706 respectively (p<0.001) (Figure
1) (Table 4). The 4C mortality cut-off value of 11.5 had a
sensitivity of 78.9% and specificity of 58.1%. The cut-off
value of SOFA was 4.5, which corresponded to a sensitivity
of 78.9% and a specificity of 53.3%. CO-RADS have not
good results for predicting mortality with 5.5 cut-off value in
ICU patients (p=0.802).

Discussion

It was aimed to report APACHE-II score, SOFA score,
the 4C mortality score and the CO-RADS classification in
predicting outcome of COVID-19 in the ICU in this study.
Mortality was 61.9% and was higher in older patients and
septic patients.

Previous studies from China, Europe, and United States,
have described different mortality rates among critically
ill patients ranging from 53.8% to 60.4% (12-14). Studies
from have reported that critically ill COVID-19 patients are
generally older and have underlying medical conditions, such
as hypertension and diabetes (12-14). Intensive Care National
Audit & Research Centre have evaluated data for 12,420
admissions of 10,873 patents critically ill with confirmed
COVID-19. They reported that mortality was 55.9% patients
with confirmed COVID-19 and any advanced respiratory

Table 4. ROC analysis results by mortality

Area under the curve (ROC) 95% CI P Cut-off Sensitivity Specificity
APACHE-II 0.616 0.549-0.684 0.001 219.5 53.2 65.7
SOFA 0.706 0.644-0.768 <0.001 24.5 789 533
GCS 0.688 0.626-0.750 <0.001 <135 50.9 83.8
CO-RADS 0.509 0.435-0.583 0.802 5.5 28.6 26.8
4C mortality score 0.736 0.676-0.796 <0.001 211.5 78.9 58.1
APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, SOFA: Sequential Organ Failure Assessment, GCS: Glasgow coma scale, CO-RADS: coronavirus disease-2019
Reporting and Data System, ROC: receiver operating characteristic, Cl: confidence interval
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support (13). In our study, we found also that older patients
and patients have comorbidities higher mortality than others.

COVID-19 mainly in severe cases in addition to lung
involves different organs such as heart, liver, and kidney, as
well as hematological and nervous system, and induce multi-
organ failure (15). In our study, patients have high percentage
of respiratory failure and sepsis.

Despite advances in patient care, distance measures, and
population vaccination campaigns COVID-19 still causes a
high rate of death, especially in elderly and comorbid patients.
As of 21 October 2021 more than 250 million cases of
COVID-19 have been stated with more than 4 million deaths
globally since than December 2019 (16). Hospitals all over the
world are confronted with an influx of patients with COVID-
19. There is an urgent need for a practical risk identification
which will allow which patients are at the highest risk of
death. Clinicians should consider prioritizing some therapies
for patients at highest risk of clinical progression because of
the optimize resource allocation and to guide management.
Prediction models for COVID-19 are quickly entering the
COVID-19 literature to support therapeutic choice making at
a time when needed.

Yang et al. (17) were reported that APACHE score and
SOFA score were higher in died patients than in surviving
patients. It was admitted fifty-two critically ill adult patients
were with COVID-19 pneumonia in their study. Zou et al. (18)
was aimed to investigate the APACHE score as a predictor for
survival to facilitate decision-making for treatment in VWuhan.
In predicting hospital mortality, APACHE-II score showed
better discriminative ability (AUC, 0.966; 0.942-0.990, 95%
Cl) than SOFA score (AUC, 0.867; 0.808-0.926, 95% ClI).
APACHE-II demonstrated a sensitivity and specificity of 96%
and 86%, respectively in ICU patients. Stephens et al. (19)
wrote a letter to the editor for Zou's study (18) and stated
that raising questions about the calibration of APACHE-II
for COVID-19 patients. They noticed mortality higher than
expected compared to relatively low APACHE-II scores. One
hundred and sixteen COVID-19 patients admitted to the ICU
were retrospectively analyzed in Vandenbrande et al. (20)
study. They calculated APACHE-II, APACHE-IV scores and
SOFA scores at admission. APACHE-IV had a higher value
for AUC than APACHE-II (AUC, 0.67 vs. 0.63). APACHE-IV and
APACHE-II have moderate discriminative power whereas the
SOFA score had poor discriminative power (AUC: 0.53) in all
patients. In another paper, it was used multivariable logistic
regression methods to investigate the risk factors associated

with in-hospital mortality. It was reported increasing odds
of in-hospital mortality associated with higher SOFA score
in 191 adult COVID-19 patients (21). In our study, we
also reported that higher APACHE-II, SOFA, GCS and 4C
mortality scores in non-survivor patients. APACHE-II and
SOFA have AUC 0.616 and 0.706 respectively in our ICU
paients. APACHE-II and SOFA have same sensitivity such as
78.9%. SOFA score have better AUC data than APACHE-II
for predicting mortality in ICU COVID-19 patients.

The ISARIC/WHO 4C mortality score and the Jehi
diagnostic model were reported as encouraging prediction
models for COVID-19 (5). It was compared the ISARIC/
WHO 4C mortality score to the CURB65, CRB65 and quick
SOFA scores for to estimate 30-day mortality in patients with
variety of respiratory infection in 606 patients. Fifty-three of
606 patients had COVID-19 infection. The ISARIC/WHO 4C
mortality score had the highest AUC in COVID-19 patients for
predicting mortality with value of 0.83 (22). Yildiz et al. (23)
prospectively evaluated 4C mortality score, COVID-GRAM,
NEWS2, CURB-65 and compare them for progress of critical
disease and poor outcome in a COVID-19 patients. The
ISARIC/WHO 4C mortality score, COVID-GRAM, CURB-65
and NLR on admission showed strong predictive accuracy
for mortality with an AUC of 0.80, 0.74, 0.74 and 0.76
respectively. 4C mortality score had the highest value for
mortality prediction in COVID-19 hospitalized patients. In this
model, a total score was calculated. In our study, the highest
predictive score was 4C mortality score in our critically ill
patients.

Chest CT imaging shows a vital role in the diagnosis
and evaluation of COVID-19 patients. The predictive value
of high-resolution CT findings was reported in 181 mild-
to-moderate and severe COVID-19 patients. It was shown
that CT severity score might be a significant predictor of
mortality in COVID-19 patients. The major chest CT finding
is ground-glass opacity in both lungs, and multiple lobes in
COVID-19 patients (24). The CO-RADS assessment scheme
allows for the categorization of a chest CT scan. CO-RADS
chest CT was greatly accurate for detecting COVID-19
pneumonia. The highest AUC (0.865) and accuracy (86.0%)
was reported in the CO-RADS 4/5 group with a specificity
of 112/132 (84.9%) and a sensitivity of 60/80 (88.2%) for
diagnosing COVID-19 by RT-PCR test as the gold standard.
Diagnostic value of CO-RADS on chest CT for the diagnosis
of COVID-19 infection using the final clinical diagnosis as
the standard of reference also have good result with AUC:
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0.902 and accuracy (90.5%) in the CO-RADS 4/5 group (25).
In our critically ill patients, CO-RADS was used for predicting
of mortality in critically ill COVID-19 patients. CO-RADS
was poor in predicting mortality in COVID-19 intensive care
patients. In literature, there is no study that CO-RADS used
COVID-19 for predicting mortality purposes.

If we were to comment on the mortality prediction of
these five scorings used in our study, first, ROC curves
studies may reach different values in different studies
because of the difference in the patient population and the
cut-off value chosen in the statistical method. In our study,
CO-RADS did not give a significant result for predicting
mortality. Although the most appropriate cut-off value is
5.5 and above, sensitivity and specificity values are quite
low. The other four scores gave meaningful results and
can be recommended for use mortality prediction. In our
study, SOFA and 4C mortality score had the highest rates
of accurate determination of mortality with 78.9%, but the
probability of accurately determining survival in both was
low.

This study has several limitations. It is a single center
retrospective study and the study population was small.
It was based on data mainly recorded hospital data base
systems. Observer bias could be possible for CO-RADS
evaluation.

Conclusion

SOFA and the 4C mortality score can be used to triage,
guide decisions, and the clinical settings, to analyze early

Turk J Intensive Care 2023;21:100-9

assessment of outcomes at admission. These scores may
provide clinicians with a clue to discharge patients with low
mortality scores or to manage early in patients whom need
extra treatments. Future large studies should be aimed
at developing and validating diagnostic and/or prognostic
models for COVID-19 in ICU.
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Yogun Bakim Hemsirelerinin Deliryum Hakkindaki
Bilgi ve Yaklagimlarinin Degerlendirilmesi: Nitel Bir
Calisma

Evaluation of Intensive Care Nurses’ Knowledge and
Approaches About Delirium: A Qualitative Study

0Z Amag: Bu nitel calisma, yogun bakim hemsirelerinin deliryum hakkindaki bilgi ve yaklasimlarini
degerlendirmek amaciyla yapiimistir.

Gereg ve Ydntem: Calismanin érneklemini dahiliye, cerrahi, noroloji ve koroner yogun bakimlarda
calisan 15 hemsire olusturmustur. Veriler, 15 Nisan-30 Haziran 2019 tarihlerinde yari yapilandiriimis
gorisme formu hazirlanarak Google Form araciligiyla toplanmistir. Verilerin analizinde icerik analizi
yontemi kullaniimistir.

Bulgular: Arastirmaya katilan hemsirelerin yas ortalamasi 37,73+9,43 olup hepsi kadindir.
Hemsirelerin %40'i cerrahi, %26,7'si koroner, %20'si dahiliye ve %13,3'0 noroloji yogun bakimda
calismaktadir. Meslekteki calisma yili ortalamasi 17,27+10,40 ve yogun bakimda calisma yili
ortalamasi 8,20+7,42'dir. Deliryumlu hastaya hepsi bakim vermis ama sadece %33,3'U deliryum
hakkinda egitim almistir. Yapilan icerik analizinden bes ana tema elde edilmistir: Deliryumu
tanimlama, deliryumu yénetme, bakimda yasanan sorunlar, fiziksel ve ruhsal sorunlar yasama ve
bilgi ve beceri eksikligi.

Sonug: Yogun bakimdaki hemsirelerin deliryum konusunda bilgi gereksinimlerinin oldugu
belirlenmistir. Yogun bakim hemsirelerine yonelik deliryum hakkinda diizenli egitimlerin planlanmasi
Onerilmistir.

Anahtar Kelimeler: Yogun bakim Unitesi, hemsire, deliryum, nitel galisma

ABSTRACT Objective: This qualitative study was conducted to evaluate the knowledge and
approaches of intensive care nurses to delirium.

Materials and Methods: The sample of the study consisted of 15 nurses working in the internal
medicine, surgery, neurology and coronary intensive care units. Data were collected through Google
Form by preparing a semi-structured interview form between April 15 and June 30, 2019. The
content analysis method was used in the analysis of the data.

Results: The mean age of the nurses is 37.73+9.43, and all of them are women. Of them, 40%
worked in surgery, 26.7% in coronary, 20% in internal medicine, and 13.3% in neurology intensive
care. The average of working years in the profession is 17.27+10.40 and the average of working
years in intensive care is 8.20+7.42. All of them provided care to the patients with delirium, but
only 33.3% received training on delirium. Five main themes are obtained from the content analysis:
defining delirium, managing delirium, problems in care, experiencing physical and mental problems,
and lack of knowledge and skills.

Conclusion: It has been determined that nurses in intensive care need knowledge about delirium.
It is recommended to plan regular training on delirium for intensive care nurses.

Keywords: Intensive care unit, nurse, delirium, qualitative study
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Giris

Deliryum, bilissel degisim ve cevreye sinirli dikkat ile
karakterize edilen bir biling bozuklugudur. Hastalarin uyku
bozukluklari, bilissel islevlerde degisiklikler, kaygi, korku
veya sinirlilik gelistirme olasiligl vardir. Hafiza, algi, gevreyi
anlama gibi alanlar da bozulmaktadir (1). Deliryum sirasinda
serebral kan akimi etkilenmis gibi gorinmektedir ve bu
bozukluk bir stire devam ederse noral doku 6lUmunu de
tetikleyebilmektedir (2). Deliryum olgulari en ¢ok yogun
bakim Unitelerinde goérilmektedir. Yogun bakim Unitesinde
deliryum insidansi %11 ile %87 arasinda degismektedir.
Deliryum riski ozellikle yash kisilerde, dnceden bilissel
bozuklugu olanlarda, 6limcul hastaliklari olanlarda, buyuk
cerrahi geciren hastalarda ve yogun bakim Unitesine kabul
edilenlerde yUksektir. Komorbiditeler, hastalik siddeti, ilaclar
ve tutln birakma, yogun bakim kosullari ve cesitli tedaviler,
yogun bakim Unitesinde deliryum igin ortak risk faktorleridir
(3).

Deliryumun erken donemde tanilanip tedavi edilmesi
onemlidir ¢inkl pek cok olumsuz sonuca ve dltime vyol
acabilmektedir. Yogun bakimda yatan hastalarla yapilan
bir calismada, deliryum gelisen ve gelismeyen hastalar
karsilastiriimistir. Deliryum gelisen hastalarin daha hasta
olduklari, mekanik ventilasyon ile hastanede kalis strelerinin
daha uzun oldugu, demansla uyumlu bilissel fonksiyonlarinin
bozuldugu ve daha cok akut stres ve travma sonrasi
stres bozuklugu gelistigi saptanmistir (4). Dahiliye yogun
bakimda yapilan diger bir calismada, hastalarin %19'unda
deliryum gelistigi, mekanik ventilasyon slresinin ve yogun
bakimda yatis stresinin uzun olmasinin deliryum ile iliskili
oldugu saptanmistir (3). Yogun bakimlarda yapilan bir baska
calismada ise hastalarin %44,4'Gnde deliryum gelistigi ve
fiziksel sinirhliklarin, ortam degisiklikleri gibi uygulamalarin
deliryum gelisiminde dnemli faktérler oldugu bildirilmistir (5).

Deliryumun erken taninmasi, tibbi hastaligin tedavisi,
hastanin uyumu ve sendromun geri donlstimsiiz asamaya
gelmemesi ya da yaygin hasar birakmamasi acisindan
cok onemlidir. Deliryumla ilgili cok sey bilinmesine karsin,
genel hastanelerde deliryum tanisi sik sik atlanmakta ve
saglik calisanlari bu konuda egitime ihtiyag duymaktadir. Bu
konuda hastaya 24 saat kesintisiz bakim veren hemsirelerin
konuya iliskin bilgi dlzeyleri dnem tasimaktadir. Dahili ve
cerrahi yogun bakimlarda calisan hemsirelerle yapilan bir
calismada, hemsirelerin %70'i deliryum tanisi alan hastalarin
yonetilmesinin ¢ok zor oldugunu ve 6zel egitim alinmasi
gerektigini, %85I deliryum konusunda egitim almak

istediklerini belirtmislerdir (6). Yogun bakim Unitelerinde
calisan hemsirelerle yapilan diger bir calismada, hemsirelerin
%67,6'sI deliryum tanimini bildiklerini ifade etmelerine karsin
yalnizca %32,9'unun deliryum tanimini dogru yapabildikleri
belirlenmistir (7).

Bu c¢alismada ilimizdeki yogun bakim hemsirelerinde
deliryum hakkinda bilgi ve uygulamalarin ne durumda
oldugu arastinlmak istenmistir. Daha dnce yapilan calismalar
incelenmistir. Egitimsel mudahalelerin yogun bakim
hemsirelerinin deliryum konusunda bilgilerini ve 6zgtvenlerini
artirdigi ve deliryumlu hastaya yonelik tutumlarini gelistirdigi
belirlenmistir (8). Ayrica hemsirelerin yogun bakimda yatan
hastalari deliryum acisindan degerlendirme becerilerinin
ve oranlarinin arttigl saptanmistir (9). Uygulanan deliryum
degerlendirme ve onleme programi saglik calisanlarinin
bilgi dizeylerini artirmis, hastanin hastanede kalis sUresini
kisaltmis ve deliryum oranlarini azaltmistir (10). Bu sonuclar
dogrultusunda, hemsirelerin deliryum konusunda bilgi
dUzeylerini degerlendirmenin ve gelistirmenin hastanin
yasam kalitesi agisindan cok degerli oldugunu soyleyebiliriz.
Bu nedenle bu calismada, yogun bakimlarda calisan
hemsirelerin deliryum hakkindaki bilgi ve yaklasimlarinin
degerlendiriimesi amagclanmistir.

Gerec ve Yontem

Arastirmanin Tiirii

Arastirma yogun bakimlarda calisan hemsirelerin
deliryum hakkindaki bilgi ve yaklasimlarini belirlemek
amacityla fenomenolojik tanimlayici nitel bir ¢calisma olarak
yapllmistir. Bu calisma Consolidated Criteria for Qualitative
Studies kontrol listesine gore rapor edilmistir (11).

Arastirmanin Evreni ve Orneklemi

Arastirmanin evrenini, bir egitim ve arastirma hastanesi 2.
basamak yogun bakimlarda calisan 39 hemsire olusturmustur.
Dabhiliye yogun bakimda 9, cerrahi yogun bakimda 8, néroloji
yogun bakimda 9 ve koroner yogun bakimda 13 hemsire
calismaktadir. Evrende ulasilacak kisi sayisinin az olmasi,
hemsirelerin yogun calisma kosullarinda calismalari ve bos
zaman bulabilmelerinin zor olmasi gibi nedenlerle ve nitel
yontemlerle derinlemesine analiz yapilacagi icin yeterli
kisiye ulasabilmek icin herhangi bir érnekleme yonteme
kullanilmamis olup bitin evrene ulasiimaya calisiimistir.
Arastirmaya katilmayi kabul eden ve dahil olma kriterlerine
uyan 15 hemsire arastirmanin érneklemini olusturmustur.
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Dahil Olma Kriterleri

Calismaya dahil olma kriterleri; 18-65 yas araliginda olmak,
2. basamak yogun bakimlardan birinde en az bir yildir calisiyor
olmak, calismaya katilmaya gonulli olduguna dair yazil onam
vermek ve sorulan sorulari eksiksiz yanitlandirmaktir.

Veri Toplama Siireci

Veriler, 15 Nisan-30 Haziran 2019 tarihlerinde yari
yapilandiriimis goérisme formu hazirlanarak Google Form
aracihigiyla toplanmistir. Olusturulan link egitim hemsiresi
tarafindan WhatsApp gruplarinda paylasiimistir. Formun
ilk bolimUne, arastirmanin amaci ve siresi, isimlerin gizli
tutulacagi, bilgilerin yalnizca arastirma amaciyla kullanilacagi
konusunda bilgi verilmis ve hemsirelerin calismaya gonulli
katildiklarina dair bir soru eklenmistir. Bu soruda “evet”
secenegini isaretleyerek calismaya katilmayi kabul eden
hemsirelerin yazili onamlari online olarak alinmistir.

Arastirma ekibi hemsirelik alaninda uzman ve
uygulama deneyimi olan akademisyenlerden olusmustur.
Arastirmacilardan biri, bir devlet Universitesinde psikiyatri
hemsireligi alaninda dogent olarak calisan kadin bir
akademisyendir. Diger iki arastirmaci ise bir devlet
Universitesinde hemesirelik esaslari alaninda doktor 6gretim
Uyesi olarak galisan kadin akademisyenlerdir. Arastirmacilarin
hepsi nitel arastirma yontemleri konusunda egitim almislardir.

Veri Toplama Formlari

Arastirmada verilerin toplanmasinda; “Demografik Bilgi
Formu” ve "Yari Yapilandiriimis Goérisme Formu” kullanildi.

Demografik Bilgi Formu: Hemsirenin yasi, cinsiyeti, egitim
dlzeyi, calistigl birim, meslekteki yili, bulundugu yogun
bakimdaki ¢alisma yili, deliryum hakkinda egitim alip almadigi
ve deliryumlu bir hastaya bakim verip vermedigi gibi bilgileri
elde etmeye yonelik sorulardan olusmaktadir (6-10).

Yari Yapilandinlmis Gériisme Formu: llgili literatGr
dogrultusunda hazirlanan form (12,13), hemsirenin deliryum
hakkindaki bilgi ve yaklasimlarini degerlendirebilmek icin su
sorulardan olusmaktadir:

1. Bakim verdiginiz hastanizda hangi belirtileri
gordiginlzde hastanizda deliryum gelistigini distndrsiniz?

2. Deliryumlu bir hastaya bakim verdiginizde, 6zellikle
deliryuma 6zgu belirti ve bulgulara yonelik hastaya hangi
girisimleri uygularsiniz?

3. Deliryumlu bir hastaya bakim verirken hangi konularda
sorunlar yasiyorsunuz ya da zorlandiginizi hissediyorsunuz?
Hangi belirtileri yonetmede zorlaniyorsunuz?

Turk J Intensive Care 2023;21:110-8

4. Bu sorunlarla micadele ederken neler hissediyorsunuz?
Neler dislUnUyorsunuz?

5. Deliryumlu bir hastanin bakimini etkin bir bicimde
yonetebilmek i¢in sizce bir hemsire hangi konularda bilgi
sahibi olmalidir ve hangi becerilere sahip olmalidir?

istatistiksel Analiz

Katilimcilardan elde edilen veriler, Corbin ve Strauss
(14) tarafindan onerilen ve benzer ozellikleri bulmak icin
verileri analiz eden, organize eden ve karsilastiran strekli
karsilastirmali yontem kullanilarak kopyalanmis ve analiz
edilmistir. Analizler teorik doygunluk noktasina, yani benzer
icerigin tekrar tekrar ortaya ciktigl ve yeni kategorilerin
ortaya cikmadigl noktaya kadar yapilmistir (15). Acik
kodlama sirasinda, ana temalar ve alt temalar belirlenmis ve
arastirmacilar arasinda tartisma ve fikir birligi olusturularak
aralarindaki iliskiler belirlenmistir. Arastirmada 4 tema ve 14
alt tema belirlenmistir.

Verilerin Giivenilirligi

Her bir aciklamayi desteklemek ve verilerin glvenilirligini
saglamak icin alintilar secilmistir (16). Guvenilirlik genellikle
gUvenilirlik, uygunluk, aktarilabilirlik ve 6zgunlik gibi terimler
kullanilarak sunulur. Guvenilirligi saglamak icin arastirmaya
katilan hemsirelerin dogru bir sekilde belirlenmesini ve
tanimlanmalarini saghyoruz. Uygunlugu saglamak igin,
iki arastirmaci arasindaki verilerin dogrulugu, uygunlugu
veya anlami hakkinda uyumu degerlendiririz. Aktarilabilirlik,
ekstrapolasyon potansiyelini ifade eder. Bulgularin
genellestirilebilecegi veya diger ortamlara veya gruplara
aktarilabilecegi mantigina dayanir. Son kriter olan 6zgUnlk,
arastirmacilarin adil ve sadik bir sekilde bir dizi gercekligi ne
Olclide gosterdigini ifade eder (17).

Arastirmanin Etik Boyutu

Bu calismanin yiritilebilmesi igin Giresun Universite
Klinik Arastirmalar Etik Kurulu'ndan yazili izin alinmistir (no:
KAEK-30, tarih: 11.04.2019). Calismanin bitlin asamalarinda
Helsinki Bildirgesi'nin ilkelerine dikkat edilmistir. Katiimcilara
arastirma hakkinda bilgi verilmis ve yazili onamlari alinmistir.

Bulgular

Katilimcilarin sosyodemografik 6zellikleri Tablo 1'de
gorllmektedir. Arastirmaya katilan hemsirelerin yas
ortalamasi 37,73+9,43 [minimum (min) =23, maksimum
(maks) =48] olup hepsi kadindir. Hemsirelerin 14’0 lisans ve 1'i
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Tablo 1. Katiimcilarin sosyodemografik 6zellikleri
Katiima Yas Cinsiyet Sglrfjlrr:u Galistig birim ;?ITSlekteki Yb:E:Jr:daki yili Eaeliill(-iudrz egitim E::itra);uanlllauklm
N1 40 Kadin Lisans Koroner YB 22 17 Hayir Evet
N2 44 Kadin Lisans Koroner YB 26 26 Evet Evet
N3 38 Kadin Lisans Koroner YB 20 18 Hayir Evet
N4 48 Kadin Lisans Koroner YB 28 5 Hayir Evet
N5 35 Kadin Lisans Néroloji YB 14 6 Hayir Evet
N6 41 Kadin Lisans Cerrahi YB 20 6 Hayir Evet
N7 48 Kadin Lisans Dahiliye YB 27 13 Evet Evet
N8 23 Kadin Lise Cerrahi YB 1 1 Hayir Evet
N9 23 Kadin Lisans Cerrahi YB 1 1 Hayir Evet
N10 41 Kadin Lisans Dahiliye YB 21 2 Hayir Evet
N11 24 Kadin Lisans Néroloji YB 2 1 Hayir Evet
N12 46 Kadin Lisans Cerrahi YB 28 10 Evet Evet
N13 44 Kadin Lisans Cerrahi YB 20 8 Evet Evet
N14 46 Kadin Lisans Cerrahi YB 26 7 Evet Evet
N15 25 Kadin Lisans Dahiliye YB 3 2 Hayir Evet
YB: Yogun bakim

lise mezunudur. Onlarin 6'si cerrahi, 4G koroner, 3'U dahiliye
ve 2'si noroloji yogun bakimda calismaktadir. Meslekteki
calisma vyili ortalamasi 17,27+10,40 (min =1, maks =28) ve
yogun bakimda calisma yili ortalamasi 8,20+7,42"dir (min
=1, maks =26). Deliryumlu hastaya hepsi bakim vermis ama
sadece bes kisi deliryum hakkinda egitim almistir.

Yapilan igerik analizinde bes ana tema elde edilmistir:
Deliryumu tanimlama, deliryumu yonetme, bakimda yasanan
sorunlar, fiziksel ve ruhsal sorunlar yasama ve bilgi ve beceri
eksikligidir (Tablo 2).

Tema 1: Deliryumu Tanimlama

Burada elde edilen alt temalar bilincte bozulma, algilamada
bozulma, duygulanimda bozulma, oryantasyonda bozulma ve
davranista bozulmadir. Hemsirelerin deliryumu tanimlamada
zorlandiklari belirlenmistir. Kimisi algilamada yasanan sorunlar
dogrultusunda ifade ederken kimisi bilincte gecici bozulma
seklinde ifade etmistir. Saldirganlik olarak tanimlayanlar
oldugu gibi oryante olamama seklinde de tanimlanmistir.

"Gegcici biling bulanikhgidir.” (N1)

“Hastanin psikolojik olarak oldugu ortama uyum
saglamayip belirli tepkiler vermesidir. Ornegin; krize
girmesi..." (N9)

“Hastanin anlamsiz davranisari ile beraber yasadigi 6fke
nobetleridir.” (N12)
“HalUsinasyon gorme, biling bulanikhgidir.” (N15)

Tema 2: Deliryumu Yonetme

Burada elde edilen alt temalar fizyolojik gereksinimlerini
karsilama, glvenli bir ortam olusturma, sosyal destek
saglama, psikososyal bakim verme ve ilac tedavisini
uygulamadir. Hemsireler kapsaml bir sekilde deliryumlu
hastanin yonetimini saglamada yetersiz kalmislardir. Kimisi
fiziksel bakima odaklanirken kimisi de psikososyal bakima
odaklanmistir. Bir kismi da sadece ila¢c tedavisinden soz
etmistir.

“Konusmaya, sakinlestirmeye calisinm ama eger bas
edemiyorsam doktora haber veririm."” (N5)

“Hasta ile iletisimde bulunarak hastanin givende
oldugunu hissetmesi icin sakinlesmesini saglarim. Empati
kurarak girisimler uygulamaya calisirim.” (N10)

"Saturasyon disukligl sebebiyle olduysa hemen oksijen
destegi saglarim. Yer ve zamani hatirlatirim. Ajitasyonun
giderilmesine yonelik sakinlestirmeye calisirim.” (N11)

“Doktora haber vererek hastayi kisitlarim.” (N15)
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Tablo 2. Temalar, alt temalar ve hemsirelerin ifadeleri

Temalar Alt temalar

Hemsirelerin ifadeleri

Bilingte bozulma
Algilamada bozulma
Duygulanimda bozulma
Oryantasyonda bozulma
Davranista bozulma

Deliryumu tanimlama

.... gecici biling bulanikligi” (N1)

.. halGsinasyon gérmesi” (N15)

.. anlamsiz konusmasi” (N13)

.. zaman ve mekan uyumlarinda bozulma olmasi” (N4)

.. bir anda bagirip cagirmasi ve etrafa saldirmaya baslamasi” (N5)

Fizyolojik gereksinimlerini karsilama
Glvenli bir ortam olusturma

Sosyal destek saglama

Psikososyal bakim verme

ilac tedavisini uygulama

Deliryumu y6netme

“Saturasyon diistkligi nedeniyle olduysa hemen oksijen destegi
veririm.” (N10)

“Cevresinin farkinda olmayan hastanin 6ncelikle glvenligini sadlar,
sakin ve sessiz bir ortam olustururum.” (N12)

“Yakinini bir stire yanina alinm.” (N3)

“Konusmaya, sakinlestirmeye calisirim.” (N4)

“Anksiyolitik ilaca ihtiyaci olabilecedi icin doktora haber veririm.”
(N15)

Ajitasyonu yénetme

iletisim kurma

Hastanin glvenligini saglama
Tedavi uyumunu saglama

Bakimda yasanan sorunlar

“Saldirgan tavirlara karsi zorlaniyorum.” (N14)

“Anlatilanlari anlamama konusunda cok sikinti yasiyorum.” (N2)

“Disme riski ve kendine zarar verme riskini yonetmede
zorlaniyorum.” (N7)

“Hasta serumunu cikartabiliyor ve kendine zarar verebiliyor.” (N9)

Tukenmislik
Fiziksel ve ruhsal sorunlar Yorgunluk
yasama Stres

Direnmek

“Meslekten biktigimi hissediyorum.” (N15)

“Cok yorucu ve zor bir siire¢.” (N7)

“Kendimi gergin hissediyorum.” (N11)

“Sabirli olmaya, uyumla yaklasmaya ¢alistyorum.” (N13)

Yardim edici iletisim becerileri
Hastalik bilgisi

Psikobiyolojik girisimler
Duygu yonetimi

Bilgi ve beceri eksikligi

“Hastanin ne hissettigini anlayabilmek isterdim.” (N6)

“Deliryum bir kisilik bozuklugu degildir. Hastalik hakkinda bilgi
almak isterdim.” (N4)

“Stresle basa ¢ikma, davranis yonetimi ve psikoteknikler
konusunda egitim almak isterdim.” (N8)

“Sabirli olmayy, sinirlerime hakim olmay ve sakin kalabilmeyi
6grenmek isterdim.” (N10)

Tema 3: Bakimda Yasanan Sorunlar

Hemesireler bakim verirken birtakim sorunlar yasadiklarini
ifade etmislerdir. Bu dogrultuda elde edilen alt temalar
ajitasyonu ydnetme, iletisim kurma, hastanin glvenligini
saglama ve tedavi uyumunu saglamadir. Hemsireler hastanin
saldirgan davranisini yonetmede, bilissel yetileri bozulan
hasta ile iletisim kurmada ve hastanin tedaviye uyumunu
saglamada zorlandiklarini bildirmislerdir. Deliryumlu hastanin
dusme riskini ve kendine zarar verme davranisini yonetmede
de zorlanmislardir.

“Tedavi ve bakim konusunda, saldirganhgi yonetmede
ve anlatilanlari anlamama konusunda hastayla ¢ok sikint
yasiyorum.” (N2)

“Kisitlamak zorunda kalirsak hastanin deliryumu
derinlesiyor. Saldirgan tavirlar cogu zaman etrafa zarar
veriyor.” (N4)

“Invaziv girisimleri cikartabiliyor ve kendine zarar
verebiliyor.” (N9)
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“Ofke nobetleri konusunda zorlaniyorum. Hasta hem
kendisi hem de cevresi igin tehlike arz edebiliyor.” (N12)

Tema 4: Fiziksel ve Ruhsal Sorunlar Yasama

Burada elde edilen alt temalar tikenmislik, yorgunluk,
stres ve direnmektir. Yogun bakimda calisan hemsireler
deliryumlu hasta ile galisirken mesleklerinden soguduklarini
ifade etmislerdir. Deliryumlu hasta ile ¢alismanin yorucu bir
sUre¢ oldugunu ve bu nedenle kendilerini gergin hissettiklerini
bildirmislerdir. Hemsirelerin bazilari ise hastaya karsi sabirli
olmaya calistiklarini ve 1hmli bir yaklasim gésterdiklerini
belirtmislerdir.

"Ajite hastaya bakarken hem hastayr hem kendimi hem
de diger hastalar givende hissetmiyorum. Kendimi cok
yogun bir stres altinda hissediyorum. Glvenligimden endise
duyuyorum.” (N3)

"Cok yorucu ve zor bir stireg.” (N7)
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“Cok zorlandigimi hissediyorum ve nasil bir ¢ézim
bulmam gerektigini bilmiyorum.” (N8)
“Meslekten biktigimi hissediyorum.” (N15)

Tema 5: Bilgi ve Beceri Eksikligi

Burada elde edilen alt temalar ise yardim edici iletisim
becerileri, hastalik bilgisi, psikobiyolojik girisimler ve duygu
yonetimidir. Hemsireler, deliryumlu hastaya bakim verirken
bilgi ve beceriye ihtiyagc duymuslardir. Hemsireler hastalik
konusunda daha fazla bilgi almak, hastanin duygularini
tanimlama, hastanin stresini ve davranisini ydnetme ile kendi
duygularini yonetme konusunda becerilerini gelistirmek
istediklerini bildirmislerdir.

“Deliryum konusunda daha kapsamli bir bilgiye ihtiyac
duyuyorum.” (N2)

“Sakin, sabirli olma, iyi bir iletisim becerisi ve iyi bir
psikiyatri bilgisine sahip olma konusunda egitime ihtiyac
oldugunu dustntyorum.” (N3)

“"Empati kurmak, etkin iletisim kurmak, sabirli ve sefkatli
olmak gibi konularda bilgili ve beceriye ihtiyag var.” (N10)

“Hastanin saghgini gelistirmek, iyilesmesini saglamak
ve hastaligin nlksetmesini dnlemek icin bilgi ve beceriye
gereksinim duyulmaktadir.” (N12)

Tartisma

Bu calismada, yogun bakimda calisan hemsirelerin
deliryum tablosunu tanimlamada zorlandiklar belirlenmistir.
Tanimlar bilingte bozulma, algilamada bozulma, duygulanimda
bozulma, oryantasyonda bozulma ve davranista bozulma
olarak ayri ayri yapilmistir. BUtUncll bir tanimlama
yapilamamistir. Oysaki deliryum, bilissel degisim ve cevreye
sinirl dikkat ile karakterize edilen bir biling bozuklugudur.
Hafiza, algi, cevreyi anlama gibi alanlar da bozulmaktadir. Bu
calismada oldugu gibi konflizyon, oryantasyon bozuklugu
ve ajitasyon gibi temel deliryum semptomlari hemsireler
tarafindan daha iyi tanimlanmaktadir (1). Benzer sekilde,
yogun bakim Unitelerinde calisan hemsirelerle yapilan
bir calismada, hemsirelerin cogunlugu deliryum tanimini
bildiklerini ifade etmelerine karsin yalnizca Ucte birinin
deliryum tanimini dogru yapabildikleri belirlenmistir (7). Bir
baska calismada, hemsirelerin deliryum hakkinda sinirli
bilgiye sahip olduklari ve sadece %38'inin deliryumu dogru
tanimlayabildikleri belirlenmistir (18). Yapilan bir baska
calismada ise deliryum hakkinda egitim almayan hemsirelerin
deliryum hakkinda daha dustk duzeyde bilgiye sahip olduklari
ve son bir yil icinde sadece bir hemsirenin (% 1,6) deliryum

ile ilgili egitime/derslere katildigini, %98,4'tnln ise deliryum
hakkinda herhangi bir egitime/derse katilmadigini ortaya
koymustur (19). Bu sonuglar dogrultusunda, yogun bakimda
calisan hemsirelerin deliryum konusunda bir egitime ihtiyac
duyduklarini séyleyebiliriz.

Bu calismada, hemsirelerin deliryumlu bir hastayi
yonetmede ve hastanin yonetimini tanimlamada sorunlar
yasadiklari saptanmistir. Elde edilen basliklar fizyolojik
gereksinimlerini karsilama, glvenli bir ortam olusturma,
sosyal destek saglama, psikososyal bakim verme ve ilag
tedavisi olarak belirlense de c¢ogunluk bu girisimlerden
bir tanesini soyleyebilmistir. Yogun bakimlarda calisan
hemsirelerle yapilan bir calismada, hemsirelerin %70'i
deliryum tanisi alan hastalarin yonetilmesinin ¢ok zor
oldugunu ve 6zel egitim alinmasi gerektigini ifade etmistir (6).
Bir baska calismada, hemsirelerin deliryumlu hastalara karsi
negatif tutumlar nedeniyle deliryum tablosunu yonetmede
zorlandiklarr bildirilmistir (18). Avustralya’da yogun bakimda
calisan hemsire ve doktorlarla yapilan bir calismada, girisimi
hastanin sakin veya ajite olup olmamasina goére karar
verdikleri, ajite hastaya ila¢ tedavisi uyguladiklari ve sakin
hastaya gereksiz ila¢c tedavisinden kagindiklari belirlenmistir.
Katilimcilarin hepsi non-farmakolojik yontemlerin iyi bir
hemsirelik bakimi oldugunu bildirmislerdir (20). Guvenli
destekleyici bir ortam olusturma, hastanin oryantasyonunu
saglama, vital bulgularini yakindan takip etme, deliryuma
neden olan etiyolojiyi tanimlama, laboratuvar bulgularini
gbzden gecirme, agriyr degerlendirme ve ydnetme, uyku
hijyenini saglama, hastanin mobilizasyonunu saglama, ailenin
katiimini artirma ve ajitasyonu azaltmak icin muzik dinleme
gibi teknikler kullanmak non-farmakolojik yontemlerdendir
(21,22). Non-farmakolojik yontemler deliryumun sikligini
ve slresini, hastanin hastanede kalis siresini ve mortalite
oranlarini azaltmada énemli girisimlerdir (23). Bu bulgular,
hemsirelerin deliryumlu hastayr yonetmede vyetersiz
olduklarini gostermektedir.

Bu calisma, hemsireler deliryumlu hastaya bakim verirken
ajitasyonu ydnetme, iletisim kurma, hastanin glvenligini
saglama ve tedavi uyumunu saglama gibi alanlarda sorunlar
yasadiklarini saptamistir. Benzer bir calismada, yogun
bakim Unitesinde calisan hemsireler deliryumlu hastanin
yonetiminin cok zor oldugunu, cevresel etkenlerin, saglik
personeli, hasta ve hasta yakinlari arasindaki etkilesimin ve
hemsirelerin tutumlarinin bu stireci olumsuz etkileyebilecegini
ifade etmislerdir (23). Hemsireler ve doktorlarla yapilan
bir calismada, onlar deliryumlu hastanin teshisinde
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ve yonetiminde vyetersizlikler oldugunu bildirmislerdir.
Hemsireler, 6zellikle, sézel kisitlama uygularken, uyku
bozukluklarini yonetirken ve erken mobilizasyonu saglarken
zorluklarla karsilastiklarini belirtmislerdir (24).

Yogun bakimda hastanin yonetimi hemsireler i¢in
onemli bir stres kaynagidir. Clnki hastalar etkin bir bicimde
yonetilemediginde hemsireler saldiri, sok ve korku gibi
fiziksel ve ruhsal sorunlar yasamaya baslamaktadir (25).
Bu calismada da hemsireler tikenmislik, yorgunluk, stres
gibi sorunlar yasadiklarini ifade etmislerdir. Ayrica hastaya
karsi sabirli olmaya calisan ve iiml bir yaklasim gdsteren
hemsireler bu duruma daha iyi direnc gosterdigini ifade
etmistir. Benzer sekilde, deliryumlu hastaya bakim verirken
hemsirelerin %64,5'inin 6zellikle zorlayici davranislari olan
hasta karsisinda endise, korku, kaygl, stres, sok ve panik
duygulari yasadiklari belirlenmistir. Bazilari da fiziksel olarak
ylpranmis, bitkin ve yorgun hissettiklerini bildirmistir (10). Bir
baska calismada, hemsireler, deliryumlu hastay! dinleme ve
takip etme gibi bakim stratejilerinin hemsirelerin zamanini
tUkettigini bildirmistir. Ayrica, deliryumlu hastalara bakmak
stres, kaygl ve zihinsel catismalar yaratmistir (26). Bu
sonuclar, hemsirelerin fiziksel ve ruhsal anlamda sagliklarini
korumak ve strdirmek icin desteklenmeleri gerektigini de
ortaya koymustur.

Son olarak, bu calismada hemsireler yardim edici
iletisim becerileri, hastalik bilgisi, psikobiyolojik girisimler
ve duygu yonetimi gibi konularda egitim almak gerektigini
ifade etmislerdir. Yapilan calismalarda, hemsireler deliryum
konusunda egitim almak istediklerini, hastayla iletisim
kurmanin ¢ok zor oldugunu ve hastayla iletisimi gelistirecek
araclardan yoksun olduklarini belirtmislerdir (6,27).
Hemsireler, deliryumun sureci ve seyri hakkinda bilgisiz
olduklarini, hastalarini anlamakta, hastalara ve gerceklerine
ulasmakta guclUk cektiklerini ifade etmislerdir. Bilgi ve egitim
eksikliginin hasta ihtiyaclarinin karsilanmasinda dnemli bir
engel oldugunu da eklemislerdir (26). Diger calismalarda ise
yogun bakimda c¢alisan hemsirelerin blyUlk cogunlugunun
deliryum degerlendirmesinde, standart bir degerlendirme
aracl kullanmadigi da belirtilmistir (28-30). Bu sonuglar
dogrultusunda, yogun bakimda calisan hemsirelerin bitincil
ve kapsamli bir egitime ihtiyac duyduklari sdylenebilir.

Bu calismada nitel arastirma yontemlerinden
fenomenolojik yaklasim kullaniimistir. Nitel arastirma,
arastirmacinin belirli bir olgunun nasil veya neden olustuguna
iliskin sorular yanitlamaya calistigi bir sorgulama yontemini
ifade etmektedir (31). Fenomenolojik arastirma ydntemi ile az
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sayida orneklem ile detayli veri toplanabildigi ifade edilmekte
ve Orneklem sayisinin nitel arastirmalar icin dGnemli olmadigi
belirtiimektedir. Bu yontemde, arastirmacinin bu konuda
egitim almis olmasi ve konuya hakim olmasi da ¢ok onemlidir.
Clnkd derinlemesine ve yogun bir analiz ile kisilerin 6znel
yasantilari ayrintili bir bicimde degerlendirilebilmektedir (32).
Nitel arastirmalar, kronik hastaligi olan hastalarin gecirdigi bazi
sUrecleri ve kronik hastalikla yasamanin ne anlama geldigini
ortaya gikarmaktadir. Bakim alma ve bakim vermeyle ilgili
surecler hakkinda yeni bilgiler edinilmektedir. Hemsirelere
hastalarin yasanmis deneyimlerini anlamalarini saglamaktadir.
Bu anlayis iyi bir hemsirelik bakimi icin gereklidir (33).
Dolayisiyla kullanilan yontem deliryum konusunda yogun
bakimda calisan hemsirelerin deneyimlerini, bilgi ve
becerilerini daha kapsamli, yogun ve derinlemesine analiz
etmek icin glzel bir firsat sunmustur. Sorunun daha iyi
anlasilmasini, hemsirelerin hem bilgi ve beceri konusunda
egitime hem de yasadiklar psikolojik semptomlar nedeniyle
psikolojik olarak desteklenmeye ihtiyac duyduklarini
gostermistir.

Bu galismanin bazi sinirlihiklar bulunmaktadir. Arastirma
bulgular sadece bu 6rneklem icin genellenebilir. Bitln evrene
genelleyebilmek igin daha kapsamli galismalar yapiimalhdir.
Deliryum olgusu ile hemsirelerin deliryum hakkinda bilgi ve
becerilerinin, deneyimlerinin ve yasadiklari sorunlarin daha iyi
anlasilabilmesi daha genis drneklemlerde benzer calismalar
yaratdlmelidir.

Sonug

Arastirmaya 15 yogun bakim hemsiresi katilmistir.
Cogunlugu deliryum hakkinda egitim almamistir. Toplanan
nitel verilerin analizi sonucunda, hemsirelerin deliryumu
tanimlamada ve uygun girisimleri planlamada zorlandiklari,
deliryumlu hastanin yonetiminde iletisim, ajitasyon, guvenlik
ve tedaviye uyum konularinda sikintilar yasadiklari, hastaya
bakim verirken cogunlugun tikenmislik ve stres gibi
duygular yasadiklari ve iletisim becerileri, hastalik bilgisi,
psikobiyolojik girisimler ve duygu yonetimi gibi konularda
egitime gereksinim oldugu belirlenmistir. Bu dogrultuda,
yogun bakimda calisan hemsirelere deliryumun tanilanmasi
ve yonetimi konusunda egitim verilmelidir. Fiziksel ve ruhsal
sorunlar yasayan hemsireler belirlenerek danismanlik
almalari konusunda desteklenmelidir. Bu anlamda, egitim
eksikliginin giderilmesi, stres yonetimi, gevseme egzersizleri
ve bilingli farkindalik temelli girisimlerin uygulanmasi yararli
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olabilir. Ayrica ajite hastaya yaklasim, non-farmakolojik tedavi
yontemleri, zor hastayla iletisim gibi konularda da egitim
verilmesi hemsireleri ve hemsirelik bakimini glclendirecektir.
Hastalarin yasam kalitesini ylkseltmek ve morbidite ile
mortalite oranlarini disirmek adina hemsirelerin deliryum
konusundaki bilgi ve beceri duzeylerinin tanimlanmasi
onemlidir. Bu nedenle bu konunun daha genis érneklemlerde
calisiimasi yararli olacaktir.
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The Impact of the COVID-19 Pandemic on
Tracheostomy Applications in the COVID and
Non-COVID Intensive Care Units: A Single-center
Experience

COVID-19 Pandemisinin COVID ve COVID Dist Yogun
Bakimlarda Trakeostomi Uygulamalarina Etkisi: Tek
Merkez Deneyimi

ABSTRACT Objective: In the early stages of the pandemic, there were reservations about early
tracheostomy due to the high risk of infection transmission. We reported the clinical characteristics
and outcomes of patients who underwent an elective tracheostomy during the pandemic.
Materials and Methods: The data from patients who underwent the elective tracheostomy between
March 20, 2020, and January 01, 2021, were evaluated retrospectively. Medical records were
analyzed for age, gender, comorbidities, complications, and outcomes. The duration from intubation
to tracheostomy and the length of intensive care unit (ICU) and hospital stay were calculated. The
data of coronavirus disease-2019 (COVID-19) patients (group I) and non-COVID-19 patients (group
1) were compared. Additionally, early tracheostomy (<14 days) and late tracheostomy (>14 days)
groups were compared in terms of clinical outcomes.

Results: A total of 144 patients, 70 of whom were diagnosed with COVID-19, were included.
Tracheostomy was performed on the median 19" day in both groups (p=0.85). Percutaneous
tracheostomy (68.6%) was performed more frequently in COVID-19 patients. The time of
tracheostomy application had no positive effect on mortality in either groups. Bleeding occurred
less frequently in group I.

Conclusion: Percutaneous tracheostomy was performed more frequently in COVID-19 patients.
Percutaneous tracheostomy is feasible to be conducted by the ICU team at the bedside with few
complications.

Keywords: Intensive care unit, tracheostomy, invasive mechanical ventilation, COVID-19

6z Amag: Koronaviriis hastaligi-2019 (COVID-19) hastalarinda, yiksek 6lim oranlarina iliskin
raporlar ve enfeksiyon bulasmasiyla ilgili endiseler nedeniyle trakeostomi uygulanmasi konusunda
pandeminin erken donemlerinde tereddutler mevcuttu. Calismamizda, pandemi déneminde elektif
trakeostomi uygulanan hastalarin klinik dzelliklerini ve sonuclarini sunmayi amagladik.

Gereg ve Yontem: 20 Mart 2020-01 Ocak 2021 tarihleri arasinda elektif trakeostomi uygulanan
hastalarin verileri geriye donlk olarak degerlendirildi. Tibbi kayitlar yas, cinsiyet, komorbiditeler,
komplikasyonlar ve sonuglar agisindan analiz edildi. Entlibasyondan trakeostomiye kadar gecen
stire, yogun bakim tinitesinde (YBU) ve hastanede kalis streleri hesaplandi. COVID-19 (grup 1) ve
COVID-19 tanili olmayan (grup I) hastalarin verileri karsilastirildi. Ayrica, erken trakeostomi (<14 giin)
ve geg trakeostomi (>14 glin) gruplari klinik sonuclar agisindan karsilastirildi.

Bulgular: Calismaya 70'i COVID-19 tanili toplam 144 hasta dahil edildi. Her iki grupta da ortanca
19. glinde trakeostomi aciimisti (p=0,85). COVID-19 hastalarinda perkiitan trakeostomi (%68,6)
daha sikti. Her iki grupta da trakeostomi uygulama slresinin mortalite (izerine olumlu etkisi tespit
edilmedi. Kanama grup |'de daha az meydana gelmisti.

Sonug: COVID-19 hastalarinda perkitan trakeostomi daha sik ve daha erken uygulanmisti. Perkiitan
trakeostomi, YBU ekibi tarafindan yatak basi diistik komplikasyon riski ile uygulanabilir.

Anahtar Kelimeler: Yogun bakim (initesi, trakeostomi, invaziv mekanik ventilasyon, COVID-19
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Introduction

During the coronavirus disease-2019 (COVID-19)
pandemic, the increasing number of patients caused
difficulty on the intensive care unit (ICU) processes (1).
COVID-19 can induce severe respiratory problems that
require invasive mechanical ventilation (IMV) hence
tracheostomy opening due to prolonged IMV (2).

Tracheostomy is one of the commonly performed
procedures during prolonged IMV in critically ill patients.
Traditionally, tracheostomy is performed to ease weaning
from ventilator support, clearance of secretions, improve
patient comfort and mobility (3). Additionally, some
studies have reported that early tracheostomy shortens
the duration of ICU stay (4). However, it's important to
note that tracheostomy carries potential complications,
including bleeding, stoma infection, pneumothorax or
pneumomediastinum, and even mortality (5-7). Therefore,
when deciding whether to perform a tracheostomy,
a careful evaluation of the risks and benefits must be
conducted (2). Initially, there was reluctance to perform
tracheostomies in COVID-19 patients due to high
mortality rates and concerns about the transmission of
infection (5,6-8). To address the uncertainties, multiple
consensus reports have been published specifically
addressing tracheostomy in COVID-19 patients (4,6-9).
There is insufficient data to make an evidence-based
recommendation regarding the timing of tracheostomy
in COVID-19 patients (5-7). Besides, the optimal
tracheostomy technique (surgical versus percutaneous)
in the COVID-19 patients is unclear (5,6). A high level
of consensus has been achieved in guidelines on
safety standards such as the use of personal protective
equipment (PPE) (hair cover, N95 mask, surgical mask,
face shield, gown and gloves) and an apneic approach
during tracheostomy (10-12). Despite many of the
guidelines on tracheostomy practice, there is limited
experience and data on tracheostomy performance
(5,6,13,14).

Due to the rapid increase in the number of patients with
pneumonia who required intensive care treatment during
the pandemic in Turkey, existing intensive care beds and
even some operating rooms have been converted to ICUs
for the treatment of COVID-19 patients. In addition, while
anesthesiologists and intensive care specialists were
mostly responsible for COVID-19 ICUs, other physicians
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were assigned to non-COVID-19 ICUs. All these non-
routine practices are also likely to cause differences in
standard intensive care procedures.

This study had two aims: to compare the clinical
features and outcomes of patients with and without
COVID-19 who underwent elective tracheostomy; and to
evaluate whether the COVID-19 pandemic changed the
approach of intensive care specialists to the practice of
tracheostomy, which is frequently applied in ICU.

Materials and Methods

Study Design and Patients

This study was approved by the University of Health
Sciences Turkey, Bursa City Hospital Clinical Research
Ethics Committee (decision no: 2021-1/17, date:
06.01.2021). This retrospective, observational study was
conducted in COVID-19 and non-COVID-19 ICUs. The
data from patients treated between March 20, 2020, to
January 01, 2021, were evaluated. Adult patients (>18
years) who underwent elective tracheostomy were
included. The diagnosis of COVID-19 followed the interim
guidance provided by the World Health Organization (15).

Data Collection

The demographic and clinical data were obtained
from the electronic medical records. Medical records
were analyzed for age, gender, comorbidities, laboratory
tests, Acute Physiology and Chronic Health Evaluation
(APACHE)-II scores, complications due to tracheostomy,
and outcomes. The following information was recorded
and analyzed: the duration in days from the start of IMV to
tracheostomy, from tracheostomy to successful weaning,
from tracheostomy to discharge from the ICU, the length
of stay (LOS) in the ICU, and the length of hospital stay.
Additionally, data regarding the tracheostomy technique
(surgical or percutaneous) and potential transmission to
healthcare workers were also documented.

Outcomes

The primary outcome was the 28-day survival (from
the date of ICU admission). We also determined the 60-
day mortality. The secondary outcome measures were
tracheostomy technique, ICU stay, discharge from ICU,
tracheostomy decannulation rate, and complications.
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Exploratory Analyses

We divided the patients who underwent elective
tracheostomy into two groups: patients diagnosed with
COVID-19 (group 1) and those who were not diagnosed with
CQOVID-19 (group Il). These groups were compared in terms
of demographic, clinical, and outcome data.

Additionally, both groups were divided into two subgroups
according to the timing of tracheostomy. There was no
difference between the groups in terms of age, gender,
APACHE-II values and indication. The study population was
divided into two groups: the early tracheostomy group,
consisting of patients who underwent tracheostomy within
the first 14 days of initiating IMV, and the late tracheostomy
group, comprising patients who underwent tracheostomy
after 14 days of IMV. Laboratory data at the time of
admission to ICU for patients with a diagnosis of COVID-19
were compared for the early and late tracheostomy groups.

Tracheostomy Technique and Procedure

The decision regarding the performance of tracheostomy
was made by the intensive care specialist who was
responsible for the patients’ care. Furthermore, percutaneous
tracheostomies were carried out by the intensive care
specialist at the bedside. Our ICU is in the form of single
rooms, and the number of personnel inside was limited to
three during the procedure. Percutaneous tracheostomy was
performed using Griggs percutaneous technique, known as
the guidewire dilating forceps technique (16). All surgical
tracheostomies were performed by an otolaryngologist
and because of viral load and risk to the healthcare team,
it was decided to perform a tracheostomy for all patients,
specifically after at least 21 days of ventilation and at least
one negative reverse transcription-polymerase chain reaction
(RT-PCR) test. There was a minimum of five personnel in
the negative pressure operating room during the procedure.
The surgical technique was performed with a horizontal
incision between the 2" and 3 rings of the trachea (16).
All patients were completely paralyzed by a muscle relaxant.
In both techniques, all personnel wore full PPE, and all
patients received volume/pressure-controlled ventilation of
the lungs with a fraction of inspired oxygen (FiO,) of 100%
during the procedure. The ventilator was paused while the
tracheostomy cannula was inserted.

Statistical Analysis

The data were analyzed with the statistical software
IBM SPSS Statistics for Windows version 20.0 (IBM Corp.,

Armonk, New York, USA). The descriptive statistics were
presented as number (n), percentage (%), mean + standard
deviation, median, and interquartile range values. The
normal distribution of the data of the numerical variables
was evaluated using the Shapiro-Wilk normality test.
Comparisons between groups were performed using
Student's t-test for variables with normal distribution and
Mann-Whitney U test for variables not showing normal
distribution. The relationship between categorical data was
evaluated using chi-square test statistics. A p-value of <0.05
was considered statistically significant.

Results

During the study period, a total of 144 patients, 70 of
whom were diagnosed with COVID-19, were included in our
study. The mean age of patients diagnosed with COVID-19
(group 1) was 68.4 years; 71.4% were male. In group Il, the
mean age of patients was 67.8 years, and 56.8% were male.
Although the groups did not differ significantly by gender and
age, the APACHE-II score was significantly higher in group
| (p=0.019). Hypertension (44.3%) was the most common
comorbidity in group |, while it was cerebrovascular disease
(54.1%) in group Il. There was no significant difference
between the two groups regarding the ICU LOS and duration
from tracheostomy to ICU discharge. However, the hospital
LOS was significantly shorter in group | (Table 1, 2).

The indication for tracheostomy in all patients was
prolonged IMV. The cause of prolonged IMV in group |
was pulmonary dysfunction, while it was neuromuscular
dysfunction in group Il. The median timing of tracheostomy
was 19 days after intubation in both groups (range: 1-44 and
1-69 days, respectively). While percutaneous tracheostomy
(68.6%) was performed more frequently in group |, surgical
tracheostomy (71.6%) was performed more frequently in
group Il (p<0.001). Early and late tracheostomy rates were
similar in the two groups. Early tracheostomy was performed
in 17 patients in both groups (p=0.85). The most frequent
perioperative complication was bleeding in group |l patients
as opposed to group | (1.4 vs. 9.5%; p=0.06) (Table 2).

Both groups were divided into two subgroups according
to the timing of tracheostomy. There was no difference
between the groups in terms of age, gender, APACHE-I
values and indication (Table 3). Diabetes mellitus and
hypertension were higher in group |. The median duration
from intubation to tracheostomy was significantly shorter
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Table 1. Baseline characteristics of patients

Group |

Group I

(n=70) (n=77) pvalue
Age, years, mean + SD 68.4+12.8 67.8+13.7 0.88
Gender, male-n (%) 50(71.4) 42 (56.8) 0.06
APACHE-II score, median (IQR) 23(11) 20(9) 0.019
Chronic medicalillness*- n (%)
Hypertension 31(44.3) 32(43.2) 0.9
COPD 7(10) 5(6.5) 0.48
Cerebrovascular disease 16 (22.9) 40 (54.1) <0.001
Diabetes 27 (38.6) 14(18.9) 0.009
Coronary heart disease 11(15.7) 18 (24.3) 0.19
Asthma 4(5.7) 0 0.053
Length of ICU stay, median (IQR) days 38 (23) 42 (28) 0.39
Length of hospital stay, median (IQR) days 38(20) 44 (27) 0.04
Mortality-n (%)
28" day 13(18.6) 8(10.8) 0.23
60t day 42 (60) 32(43.2) 0.04

range, “one patient had more than one chronic disease

APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, COPD: chronic obstructive pulmonary disease, ICU: intensive care unit, SD: standard deviation, IQR: interquartile

Table 2. Tracheostomy procedural and technical considerations

Group | Group I

(n=70) (n=74) p-value
Indications for tracheostomy, n (%)
Prolonged IMV, n (%)
Pulmonary dysfunction 52 (74.3) 15(20.3) <0.001
Neuromusculer dysfunction 17 (24.3 56 (75.7 <0.001
Airway obstruction-n (%)
Laryngomalacia 1(1.4) 3(4.1) -
Duration from intubation to tracheostomy, days, median (IQR) 19 (9) 19 (13) 0.85
Duration from tracheostomy to ICU discharge, days, median (IQR) 18 (18) 19 (24) 0.73
Tracheostomy technique, n (%)
Percutaneous 48 (68.6) 21(28.4) <0.001
Open 22(31.4 53(71.6) <0.001
Tracheostomy time-n (%)
Early (<14 days) 17 (24.3 17 (23) 0.85
Late (>14 days) 53(75.7 57 (77) 0.85
Complications-n (%)
Tracheostoma bleeding 1(1. 7(9.5) 0.06
Tracheostomy tube malposition 1(1. 0.3
Pneumothorax 1(1. 0.3
Tracheostoma infection 0 1(1.4) 0.3

IMV: Invasive mechanical ventilation, ICU: intensive care unit, IQR: interquartile range
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in the early group (for both of them p<0.001). In group |,
percutaneous tracheostomy was performed more frequently

in the early tracheostomy patients (88.2%, p=0.07). It was

observed that early tracheostomy in COVID-19 patients was
associated with shorter durations of ICU and hospital stays
(p=0.008 for both). There was no difference between the

ICU are presented in Table 4.

and late tracheostomy patients (Table 3).

28" or 60™"-day mortality in the groups who underwent early

Two patients in group | and five patients in group Il were

decannulated. The discharge data of the patients from the

Table 3. Baseline characteristics and outcomes of patients receiving early and late tracheostomies

Group | (n=70)

Group Il (n=74)

Early (n=17) Late (n=53) Early (n=17) Late (n=57)

(<14 days) (>14 days) p-value (<14 days) (>14 days) p-value
Age, years-mean + SD 66.7+12.2 68.9+13.1 0.47 65.8+18.3 68.4+12.1 0.87
Gender, male-n (%) 12 (70.6) 38 (71.7) 1.00 9(52.9) 23 (40.4) 0.41
APACHE-I score, median (IQR) 22 (12) 23(10) 0.52 18(12) 21 (10) 0.30
Chronic medicalillness’, n (%)
Hypertension 8(47.1) 23 (43.4) 1.00 7(41.2) 25 (43.9) 1.00
COPD 2(11.8) 5(9.4) 1.00 0 5(8.8) 0.33
Cerebrovascular disease 2(11.8) 14 (26.4) 0.32 10 (58.8) 32(52.6) 0.78
Diabetes 10 (58.8) 17 (32.1) 0.08 3(17.6) 11(19.3) 1.00
Coronary heart disease 3(17.6) 8(15.1) 1.00 4(23.5) 14 (24.6) 1.00
Asthma 2(11.8) 2(3.8) 0.24 0 0 -
?;’E":;mg:t?ngt‘ébaigor:e dian (QR} 11(4) 21(7) <0.001 | 10(6) 24(12) <0.001
?;J [23" dr::cf;‘:gt:ga‘flgsﬁfe";?'an 1QR) 17 (14) 18(21) 0.73 17(17) 19 (26) 0.71
Indications for tracheostomy, n (%) 0.20 0.008
Pulmonary dysfunction 11(64.7) 41(77.4) 4(23.5) 11(19.3)
Neuromusculer dysfunction 5(29.4) 12 (22.6) 10(58.8) 46 (80.7)
Laryngomalacia 1(5.9) 0 3(17.6)
Tracheostomy technique, n (%) 0.07 0.22
Percutaneous 15(88.2) 33(62.3) 7(41.2) 17 (24.1)
Open 2(11.8) 20(37.7) 10 (58.8) 43 (75.4)
Length of ICU stay, days, median (IQR) 28 (15) 42 (20) 0.008 34 (31) 43 (28) 1.00
Length of hospital stay, days, median (IQR) 31(13) 42 (20) 0.008 45 (30) 51(27) 0.67
28" day mortality, n (%) 6(35.3) 7(13.2) 0.06 1(5.9) 7(12.3) 0.67
60 day mortality, n (%) 12 (70.6) 30 (56.6) 0.39 6 (35.3) 26 (45.6) 0.58

APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, IQR: interquartile range, ICU: intensive care unit, COPD: chronic obstructive pulmonary disease, SD: standard

deviation, “one patient had more than one chronic disease

Table 4. Outcome of patients discharged alive

Group| Group I

(n=17) (n=25)
Decannulated, n (%) 2(11.8) 5(20)
Oxygen via tracheostomy, n (%) 1(5.9) 10 (40)
Completely ventilator dependent, n (%) 14 (82.3) 10 (40)
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Discussion

The COVID-19 pandemic caused an unprecedented
increase in the number of critically ill patients. Hospitals
are overwhelmed, and medical professionals had to make
difficult decisions regarding the care of these patients. The
reported transmission of infection and high mortality in
COVID-19 patients have raised important questions that need
to be addressed for making informed decisions regarding
tracheostomy. There is no clear timing for tracheostomy
in COVID-19 patients. In addition, it is unknown whether
percutaneous or surgical tracheostomy is superior to each
other or if it is different in terms of the risk of transmission
(13,14,16,17).

Different from other studies, we evaluated tracheostomy
applications in critically ill patients with COVID-19 and without
COVID-19 (5,13,14). The most common indication for
tracheostomy in non-COVID-19 patients was neuromuscular
dysfunction, while pulmonary dysfunction in COVID-19
patients. Tracheostomy was performed on the median 19®
day in both groups. Considering that the tracheostomy was
performed mostly due to neuromuscular dysfunction in the
non-COVID-19 patients, the average time from intubation to
tracheostomy would be expected to be shorter. We think that
this situation is caused by the fact that physicians other than
the ICU specialist and anesthesiologist were responsible for
non-COVID ICUs during the pandemic and that tracheostomy
was performed at least on the 215t day after intubation with
one negative RT-PCR test result. Insufficient data on the
clinical course, the risk of viral transmission in the early
stages of the pandemic, and the presence of asymptomatic
carriers were also influential in this decision taken by
otolaryngologists. Routine negative RT-PCR test before the
procedure was not decided by the ICU team in the COVID
ICU. Delaying tracheostomy to achieve negative tests is
likely to prolong endotracheal ventilation and thus alter the
potential benefits of tracheostomy while increasing the risk
of complications related to endotracheal intubation. Critical
patients can test positive for PCR for several weeks after
the onset of symptoms, but it remains uncertain whether a
positive PCR test indicates the presence of infectiousness
(18,19).

Although the effects of tracheostomy are mostly
revealed by retrospective observational studies, the data on
the timing in patients with COVID-19 are even more limited
(14,20-22). Glibbery et al. (22) demonstrated a significant
positive correlation between the duration from intubation to
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tracheostomy and variables such as the duration of IMV, time
from intubation to decannulation, and time from intubation to
ICU discharge. In a multicenter study including 153 patients,
it was shown that early tracheostomy application (<15 days)
was associated with shorter ICU stay, although no difference
was found in terms of mortality (23). Especially during the
pandemic, shortening the duration of intensive care and
hospital stay is critical for managing the patient population
that complicates the hospital operation. Although the ICU
stay was short in the early tracheostomy group in our study,
mortality was very high in this group.

Tracheostomy is a procedure that can be performed with
surgical or percutaneous techniques. With the increasing
experience over the years, the number of patients who
have undergone percutaneous tracheostomy has increased.
However, the pandemic has led to debates on the efficacy
and safety of percutaneous and surgical tracheostomy
techniques (24-26). Bassi et al. (27) reported that if the
suggested precautions are strictly followed, percutaneous
tracheostomy could be performed with minimal aerosol
spread as well as surgical tracheostomy. In a multicenter
prospective observational study that included 1890 COVID-
19 patients, Martin-Villares et al. (28) reported that most
of the procedures were performed at the bedside in ICU
and used the surgical technique. It was reported that there
were no cases of COVID-19 related to the procedures
among healthcare workers in the study. In our study, the
majority of tracheostomy procedures in COVID-19 patients
were conducted by intensivist using the percutaneous
technique at the patient’s bedside. The utilization of bedside
percutaneous tracheostomy has effectively minimized the
need for transporting ventilated patients and the associated
risks of repeated disconnection and reconnection of ventilator
circuits during transportation. In addition, the number of
personnel could be kept more limited with the percutaneous
tracheostomy compared to the surgical tracheostomy (three
versus a minimum of five staff, respectively). Unlike the
period before the pandemic, in both percutaneous and
open techniques, ventilation was stopped from the time of
opening the trachea to placing the tracheostomy tube and
inflating the cuff, and the whole team used the appropriate
PPE. Although we did not have a strict protocol on the timing
or method for tracheostomy, we had a standard approach,
and all precautions were consistently taken to minimize
risks to clinicians. No transmissions to healthcare workers
occurred during any procedure.
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The most frequently reported complication associated
with a tracheostomy procedure is minor bleeding (28).
The most common complication in our study was also
bleeding. Surgical tracheostomy was performed in five of
the eight patients who developed bleeding (one patient
in group |, four patients in group Il). None of the patients
required blood transfusion or surgical procedures related to
tracheostomy bleeding. It has been reported that the use of
a smaller incision and blunt dissection are associated with
less bleeding in percutaneous tracheostomy. Also, the stoma
fits tightly around the tracheostomy tube and is effective in
reducing bleeding with its compression effect (24-26).

This study is one of the first and largest series to
describe early outcomes of COVID-19 patients undergoing
tracheostomy in Turkey. In addition, according to our
research, it is the first study in the literature to compare
tracheostomy applications in COVID-19 and non-COVID-19
patients during the pandemic period. However, our study has
several limitations. This is a retrospective cohort study with a
relatively small number of patients and short-term mortality.
Therefore, the power to detect mortality differences may be
inadequate. The analysis of long-term outcomes, long-term
disability, and chronic care were also lacking. Comparing
patients according to the diagnosis of COVID-19 is one of
the strengths of our study.

Conclusion

The impact of tracheostomy procedures on the clinical
outcomes of COVID-19 patients remains uncertain, and there
is currently no definitive indication regarding the timing of

tracheostomy in these patients. There is a need for studies
that will guide the timing of tracheostomy and the effect
of tracheostomy techniques on morbidity and mortality in
critically ill, mechanically ventilated COVID-19 patients.

This study shows that percutaneous tracheostomy can
be performed by the ICU physician at the bedside with few
complications. Since percutaneous tracheostomy can be
applied safely at the bedside, it seems more advantageous
than surgical tracheostomy, as there is no need for patient
transport, and the number of personnel can be kept more
limited during the procedure. However, the timing and type
of tracheostomy did not affect survival.
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Root Cause Analysis and Prevalence of Pressure
Injuries a Neurointensive Care Unit

Basing Yaralarinin Sikiigi ve Kok Neden Analizi:
Noroloji Yogun Bakim Ornegi

ABSTRACT Objective: This study determined the prevalence and causes of the pressure injuries
(Pls) in patients hospitalized our neurology intensive care unit (NICU).

Materials and Methods: Planned as a cross-sectional, descriptive design, this study was conducted
in training and research hospital NICU. The population of the study consisted of 338 patients. We
retrospectively collected data from the hospital information management system that included the
study period from January 1, 2020 to December 31, 2020.

Results: Most 338 patients (54.4%) were male, the mean age of the patients was 68.44+15.5.
Most patients were found to have comorbidities that may have contributed to the development
of the Pls. The prevalence of the Pl first appeared to be 15.4%, but since the Pls of 11 patients
were found to have developed before admission to the NICU, yet with no stage progression, the
prevalence of the Pl was finally specified as 12.1% (n=41).

Conclusion: It is of great importance to note that since the patients in the NICUs are at high risk of
the Pls, close follow-up is accordingly necessary in terms of the Pls until discharge, it is necessary
that nurses be informed as regard current guidelines to ensure offering appropriate nursing care.
Keywords: Intensive care unit, nursing care, pressure injury, root cause analysis

0z Amag: Bu calismada hastanemiz noroloji yogun bakim Gnitesinde (NYBU) yatan hastalarda
basing yarasi (BY) sikligi ve nedenlerinin belirlenmesi amaclandi.

Gereg ve Ydntem: Kesitsel ve tanimlayici olarak planlanan bu calisma bir egitim ve arastirma
hastanesi NYBU'de gerceklestirildi. Arastirmanin evrenini 338 hasta olusturmus olup, 1 Ocak 2020
ile 31 Aralik 2020 arasindaki calisma dénemini igeren veriler hastane bilgi yonetim sisteminden
elde edildi.

Bulgular: Ug yiiz otuz sekiz hastanin cogunlugu (%54,4) erkek olup, hastalarin yas ortalamasi
68,44+15,5 idi. Hastalarin cogunlugunun BY gelisimine katkida bulunabilecek komorbiditeye
bulunmaktaydi. BY prevalansi ilk basta %15,4 idi, ancak 11 hastanin BY'nin NYBU'ye kabul
edilmeden d6nce gelistigi ve herhangi bir evre ilerlemesi olmadigl tespit edildiginden, BY nihai
prevalansi %12,1 olarak belirlendi (n=41).

Sonug: NYBU'deki hastalar BY acisindan yiiksek risk altinda oldugu igin, hastalarin BY agisindan
taburcu olana kadar yakin takip gerekliligi unutulmamali, hemsirelerin uygun hemsirelik bakiminin
sunulabilmesi icin glincel kilavuzlar hakkinda bilgilendiriimesi gerekmektedir.

Anahtar Kelimeler: Yogun bakim Unitesi, hemsirelik bakimi, basing yarasi, kok neden analizi

Introduction

Pl classification is used to describe the extent of tissue

Pressure injury (Pl) is a localized damage over a visible
bony prominence or in the skin and/or underlying soft
tissue, in relation to the use of medical or other devices
(1,2). Pl refer to a very costly complication that triggers
substantial problems in patient care and an important
indicator for patient safety and health care quality (2,3). The

loss and the physical appearance of the injury as a result of
pressure and/or shear. The National Pressure Injury Advisory
Panel and the European Pressure Ulcer Advisory Panel have
added two further classifications to the Pl framework that
range from stage | to IV depending on the depth of the
lesion (4-6). These classifications are known as unstageable
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and suspected deep tissue injury. Since intensive care units
(ICUs) are complicated health care facilities that provide
treatment for critically ill and unstable patients who have
undergone numerous medical interventions, those who
are hospitalized there are especially at risk of acquiring Pls
(7,8). ICU nurses need to be mindful of PI formation and
treatment for this reason. Mobility/activity, perfusion, skin
condition, skin moisture, age, hematological parameters,
diet, body temperature, and sensory perception are some
of its main risk factors (9). The risk of developing a Pl is
typically higher in individuals who are sedentary, older adults,
have low serum albumin and body mass index, have had
surgery, or have received ICU treatment (5). Other factors
such as diabetes, smoking, peripheral vascular disease and
hypoproteinemia are also likely to contribute to the formation
of such ulcers (2,10). Research has shown that one of the
most common factors that lead to prolonged hospitalization
of the patients after surgery is the Pls with a rate of 3.4-
66% (2). It has been reported that the incidence of pressure
injuries varies between 1.9% and 35%, with the prevalence
ranging between 11.1% and 31% (11). In a similar sense, the
incidence of pressure injuries in the ICUs has been reported
to be 4.7-15%, a rate reaching up to 56% (12,13).

In the event of a Pl, a root cause analysis (RCA) should be
performed to explore the underlying causes of the problem,
without focusing only on the apparent cause (14). RCA is
a systematic process used to identify the source of the
problem, address problems or non-conformity (15). In Turkey,
there are standards expressing the necessity of performing
RCA as included in Health Quality Standards and Health
Accreditation Standards (16,17). The purpose of a RCA is to
identify, discuss and question the practices and habits of any
given institution. Instead of dealing with “what happened”
and "how it happened”, it is aimed to find an answer to
the question of why it happened, as well as to reveal the
factors that caused it, and prevent the reoccurrence of any
undesirable experience (18-20).

Neurological diseases with a progressive course those
are among chronic diseases as well, differ from other
diseases due to the burden they bring to caregivers and
society (21). Cerebrovascular diseases (CVDs), which ranks
first among the causes of mortality in the world (22) and
is the most common among neurological diseases. CVDs
are in the second place among the causes of morbidity in
Turkey (23). While intensive care need appears in the acute
period of neurological diseases; the need for intensive care
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can increase in the later stages of motor neuron diseases
(24). With the establishment of neurological ICUs, it has
been observed that many patients, who were thought to
be difficult to cope with, were brought back to life with
quality health care delivery (21). We focused to determine
the characteristics of the patients hospitalized in neurology
intensive care units (NICUs), and performed RCA to find out
the causes those leading to formation of pressure injuries.

Materials and Methods

Planned as a cross-sectional and descriptive design, this
study was carried out in a Hospital, NICU. The NICU has 10
beds and has been registered as a tertiary ICU. Patient data
were obtained from the hospital information management
system (HIMS). The evolution of study consisted of 52
patients, a sample of 338 patients. We collected data
retrospectively from the HIMS which including the study
period from 1 October 2020 to 31 December 2020.

The data of age, gender, diagnosis, hospitalized days,
Acute Physiology and Health Evaluation-Il (APACHE-II)
scores, Nutritional Screening Tool-2002 (NRS2002) scores,
Braden risk scores, comorbidity, nutrition, haemoglobin
levels, aloumin levels, discharging condition of patients was
obtained.

Braden risk assessment scale: Developed by Braden and
Bergstrom, the Braden scale is frequently used in the Pl
assessment, and its validity and reliability in Turkey was
confirmed in 1997. The scale had six subscales, including
friction, shear, wetness, activity, mobility, nutrition, and
sensory perception (25). The risk level is classified as being
either high risk (12 points or less), medium risk (13 points to
14 points), or low risk (15 points to 16 points, with 15 points
to 18 points for those over 75) (25-29).

APACHE-II: For critically ill patients, scoring systems can
assist forecast how long they will stay in the hospital and
their outcome. The measure for determining the severity of
acute diseases that is most well-known and frequently used
is the APACHE-II score. There are three primary parts to this
scoring system: Age points, chronic health points, and acute
physiology points (30,31).

NRS2002: NRS2002 is system for screening of nutritional
risks developed by Kondrup et al. (32) in 2002 with the
support of Danish Society of Parenteral and Enteral Nutrition.
It is @ method that is scored on three factors: age (0-1 point),
disease severity (0-3 point), and inadequate nutritional
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status (0-3 point). Extra one score is added for aged 70+
patients. The patients those have >3 scores is determined
under nutritional risk. The Turkish validity and reliability of the
system was determined by Bolayir 2014 (32,33).

Study was approved by the Clinical Research Ethics
Committee of the University Health Sciences Turkey, Antalya
Training and Research Hospital (decision no: 14/4, date:
16.09.2021). Because of it is a retrospective study, data
usage permission was obtained from the ethics committee
and the hospital management.

Statistical Analysis

Continuous data were presented with mean + standard
deviation or median (interquartile range: 25-75" percentile).
Categorical variables were presented with frequency (n)
and percentage (%), and analysed with Pearson chi-square
and Fisher’s Exact test. The normality assumptions were
controlled by the Shapiro-Wilk test. Independent t-test and
Mann-Whitney U test were used for comparing the numerical
data between two groups, as appropriate. One-Way ANOVA
was used for comparing the parametric variables among
Braden risk groups and Tukey HSD test was used as a post-
hoc test for significant cases. Comparison of non-parametric
variables among Braden risk groups was performed using
Kruskal-Wallis test and Bonferroni-Dunn test was used as a
post-hoc test for significant cases. Statistical analysis was
made using IBM SPSS Statistics for Windows, Version 23.0
(IBM Corp., Armonk, NY). Two-sided p-value less than 0.05
was considered statistically significant.

Results

A total of 338 patients were hospitalized in the NICU in
2020. The majority of 338 patients (54.4%) were male, and
the mean age of all patients was 68.44+15.5 with the mean
hospital stay of 4 days. Of all the patients, 59.8% of them
were hospitalized with the diagnosis of CVD, while 21.3% of
them with the diagnosis of hemiplegia. The majority of the
patients (74%) were found to have comorbidities [diabetes
mellitus (DM), hypertension (HT) or both] that may have
contributed to the development of pressure injuries. The
mean score in Braden risk assessment scale was 14, and
36.4% of the patients were in the high-risk group. When the
prevalence of the Pls was examined, 52 (15.4%) patients
appeared to have the PI, but 11 of them were found to have
developed it outside the hospital before hospitalization in

the NICU, though with no stage progression. The frequency
of the Pls in the NICU was found as 12.1% (n=41). The
average length of stay (23 days) of the patients with the Pls
was longer than those without. A statistical significance was
found between the two groups (p<0.001). In 80.8% of the
patients who developed the Pls, the albumin level seemed
quite low, with a mean value of 2.92+0.58, indicating
statistical significance when compared with the patients
who did not develop any Pls (p<0.001). Furthermore,
88.5% of the patients who developed pressure injuries had
low hemoglobin levels, with a mean value of 10.74+2.18,
signifying statistical significance when compared with those
who did not (p<0.001). All patients who developed the
Pls were in the high-risk group in terms of their NRS2002
scores, being statistically significant between the two groups
(p<0.001). Of all the patients, 50.3% were discharged, but
46.2% died. Statistical significance was found between the
two groups (p=0.011) (Table 1).

Having examined pressure injuries according to
their stages, it appeared that 91.7% of the patients who
developed a Pl in the sacrum region were at stage 2, 77.8%
of which developed in the hospital, yet with no statistical
significance. It is apparent that 63.9% of the patients with
the Pls developed them 10 days after hospitalization, and
there was a statistically significant difference between the
stage of the Pl and the length of hospital stay (p=0.002)
(Table 2).

The mean age of the patients in the high-risk group
was 72.15, and 54.5% of them were female, according to
the Braden risk assessment scale score. Age and gender
differences among the risk groups were statistically
significant (p<0.001, p=0.017). We determined that patients
in the high-risk group in terms of Braden risk assessment
scale score had a longer hospital stay, lower albumin and
hemoglobin levels, indicating statistical significance. We also
found that the vast majority of the patients (82.1%) in the
high-risk group according to the Braden risk assessment
scale score were likewise in the risk group as to the
NRS2002 score due to their high scores, indicating statistical
significance. The patients in the high-risk group had higher
APACHE-II scores with a statistically significant difference
(p=0.001). No statistically significant difference was found
between the Braden risk assessment scale score and
the diagnosis of hospitalization. Though not statistically
significant, comorbidities such as HT and DM were found in
the majority of patients with the Pls (Table 3).
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Table 1. Patient characteristics

Variables No PlIs (n=286) Pls (n=52) All patients (n=338) p

Age (years), mean + SD 67.87+15.57 71.58+14.91 68.44+15.5 0.113

Gender, n (%)

Female 127 (44.4) 27(51.9 154 (45.6) 0.317
Male 159 (55.6) 25 (48.1 184 (54.4)

Diagnosis, n (%)

DM with neurological complications 2(0.7) 0(0) 2(0.6) 0.517
cercbromsca doeme 6(21) 28) 8(24)

Cerebrovascular disease 172 (60.1) 30(57.7) 202 (59.8)

Hemiplegia 62 (21.7) 10(19.2) 72 (21.3)

Parkinson’s disease 1(0.3) 1(1.9) 2(0.6)

Epilepsy 5(1.7) 2(3.8) 7(2.1)

Other 38(13.3) 7(13.5) 45(13.3)

Length of hospital stay (days), median (IQR) 3.5(1-9) 23 (6-43) 4(2-12) <0.001
Comorbidity, n (%)

HT 80 (28) 15 (28.8) 95 (28.1) 0.897
DM 35(12.2) 6(11.5) 41(12.1) 0.887
Heart disease 51(17.8) 8(15.4) 59 (17.5) 0.669
Neurological disease 21(7.3) 7(13.5) 28(8.3) 0.168
Other 19 (6.6) 8(15.4) 27 (8) 0.048
Albumin, mean +SD 3.58+0.58 2.92+0.58 3.48+0.63 <0.001
Albumin category, n (%)

Normal 189 (66.1) 10(19.2) 199 (58.9) <0.001
Low 97 (33.9) 42 (80.8) 139 (41.1)

Hemoglobin, mean + SD 12.1£2.17 10.74£2.18 11.89£2.23 <0.001
Hemoglobin category, n (%)

Normal 79 (27.6) 6(11.5) 85 (25.1) 0.014
Low 207 (72.4) 46 (88.5) 253 (74.9)

APACHE-II score, median (IQR) 13.5(8-20) 16 (10.5-20.5) 14 (8-20) 0.048

NRS2002 score, median (IQR) 2(2-3) 3(3-4) 3(2-4) <0.001
NRS2002 score category, n (%)

Normal 152 (53.1) 0(0) 152 (45) <0.001
High 134 (46.9) 52 (100) 186 (55)

Braden score, median (IQR) 14 (12-16) 11(7-12) 14 (12-15) <0.001
Braden score category, n (%)

No risk 19 (6.6) 0(0) 19 (5.6) <0.001
Low risk 100 (35) 0(0) 100 (29.6)

Moderate risk 94 (32.9) 2 (3.8 96 (28.4)

High risk 73 (25.5) 50(96.2) 123 (36.4)

Result

Referred 5(1.7) 0(0)? 5(1.5) 0.011

Discharged 152 (53.1)? 18 (34.6)° 170 (50.3)

Left the hospital on his/her own will 1(0.3)? 0(0)? 1(0.3)

Partially recovered 63 (22)* 10(19.2)? 73(21.6)

Ex 65 (22.7)° 24 (46.2)° 89 (26.3)

interquartile range, Ex: exitus

Independent t-test, Mann-Whitney U test, Pearson chi-square test, Fisher’s Exact test. Same letters in a row denote the lack of statistically significant difference. NRS2002:
Nutrional Risk Screening, APACHE-II: Acute Physiology and Health Evaluation-Il, DM: diabetes mellitus, HT: hypertension, SD: standard deviation, PI: pressure injury, IQR:
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Table 2. Features of patient with pressure injuries according to the stage

Variables Stage 1 Stage 2 Stage 3 P
Location, n (%)

Sacrum 11(91.7) 33(91.7) 3(75) 0.402
Heels 1(8.3) 6(16.7) 2 (50) 0.205
Back 0(0) 3(8.3) 0(0) 0.658
Legs 1(8.3) 3(8.3) 1(25) 0.402
Place of developing the Pls, n (%)

Home 5(41.7) 8(22.2) 0(0) 0.198
Hospital 7 (58.3) 28(77.8) 4(100)

Which day? n (%)

<10 days 7(58.3) 6(16.7)° 2 (50)» 0.002
>10 days 1(8.3) 23 (63.9)° 2 (50)°

Pre-existing condition 4(33.3) 7(19.4)? 0(0)?

PI: pressure injury. Fisher's Exact test. Same letters in a row denote the lack of statistically significant difference.

*Some patients had more than one pressure injury

Table 4 presents the detailed information regarding 52
patients (27 women, 25 men) with the Pls, most of whom
were found to be in stage Il, with the majority (90.4%)
having developed it in the sacrum region, and 75% of them
were found to develop it during their stay in the hospital. \We
determined that 50 patients who developed the Pls were in
the high-risk group according to the Braden risk score, that
all patients had a high-risk score of NRS2002 and received
enteral nutrition, and that most of the Pls developed in the
sacrum region, though they were found in more than one
region. Based on the evaluation of the Pl RCA, sufficient
data could not be found in only 8 patients, whereas in others,
RCA results revealed advanced age, nutritional deficiency,
prolonged hospital stay, low albumin and hemoglobin levels,
and comorbidities as the root causes resulting in the Pls. It
appeared that 27 of the 52 patients who developed the Pls
had at least one comorbidity and more than half of them
had two. Stage progression was detected in only 2 of the
patients with the Pl developing outside the hospital (Table 4).
In the light of such data, it is clear that the factors belonging
to the patients are predominant in the analysis of the root
cause in the formation of the Pls. In our study, advanced age,
any kind of disease that may cause limitation of movement,
comorbidities, nutritional deficiency and prolonged stay
appeared to be influential factors in the development of the
Pls (Table 4).

Discussion

Although there are conflicting statistics available about
the incidence of Pls, the pace of their development appears
to be higher in ICUs as compared to other healthcare units
(34-38).

Prevelance and Feature Risk of Pls

In this study, the prevalence of the Pls was found
to be 12.1%. Research conducted on the Pl incidence
and prevalence has shown that the rate of the Pls in the
NICU 10.9% (38) and 15% hospital-wide NICU (36). These
variations may have been caused by a variety of variables,
such as the size of the hospital where the study was done,
whether it was a public or private university hospital, the
type of ICU, whether the researcher was an employee of
the organization, the exclusion of the Pls in stage | from the
study, and the variation in the ability of ICU nurses to assess
and be aware of Pls. This study’s significance comes from
the fact that it was carried out in the NICU, where elderly
patients with chronic illnesses who typically have limited
mobility were present, and from the fact that the RCA of
the patients’ components and other factors were presented
simultaneously.

Although the sacrum, trochanter, and heels are listed as
the areas where Pls are frequently observed (29), it has been
shown in a number of studies that it most frequently occurs
in the sacrum (29,37,39-41). Similar to this, we discovered
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that the sacrum region was where Pls most frequently
developed, which is consistent with the literature. The Pls
in the sacrum region in the ICU patients may be caused by
the increase in pressure applied to the sacral region, with
the heads of the patients elevated to prevent aspiration

pneumonia and ventilator-associated pneumonia (41). With
frequent positioning, pressure and cutting time can be
reduced. For example, if both the head and foot end of the
bed are raised 30 degrees when the semi-fowler position
is given, the lowest contact pressure occurs at this angle

Table 3. Patient characteristics according to the Braden score

Variables :\Z:zs:)-low risk Moderate risk (n=96) | Highrisk (n=123) | p

Age (years), mean = SD 63.45+16.782 69.85+14.19° 72.15+13.97° <0.001
Gender, n (%)

Female 43 (36.1)? 44 (45.8)*° 67 (54.5)° 0.017
Male 76 (63.9)° 52 (54.2)*° 56 (45.5)°

Diagnosis, n (%)

DM with neurological complications 0(0) 1(1) 1(0.8) 0.482
e s ey srone s 0 03

Cerebrovascular disease 62 (52.1) 60 (62.5) 80 (65)

Hemiplegia 27(22.7) 22 (22.9) 23(18.7)

Parkinson’s disease 1(0.8) 0(0) 1(0.8)

Epilepsy 4(3.4) 1(1) 2(1.6)

Other 22(18.5) 11(11.5) 12 (9.8)

Hospital stay (days), median (IQR) 2 (1-5) 4.5 (2-13.5)° 7 (3-28)° <0.001
Comorbidity, n (%)

HT 29 (24.4) 25 (26) 41(33.3) 0.261
DM 14(11.8) 12 (12.5) 15(12.2) 0.986
Coronary disease 18(15.1) 21(21.9) 20(16.3) 0.392
Neurological disorders 10(8.4) 8(8.3) 10(8.1) 0.997
Other 10 (8.4) 7(7.3) 10(8.1) 0.954
Albumin, mean + SD 3.64+0.53° 3.54+0.66° 3.2710.63° <0.001
Albumin category, n (%)

Normal 84 (70.6)° 62 (64.6)° 53 (43.1)° <0.001
Low 35(29.4) 34 (35.4) 70 (56.9)°

Hemoglobin, mean + SD 12.33+2.122 11.77+£2.163° 11.574£2.33° 0.022
Hemoglobin category, n (%)

Normal 36 (30.3) 22 (22.9) 27 (22) 0.277
Low 83(69.7) 74 (77.1) 96 (78)

APACHE-II score, median (IQR) 12 (6-19)° 12 (8-18)° 16 (10-22)° 0.001
NRS2002 score, median (IQR) 2 (2-3) 2 (2-3) 3(3-4) <0.001
NRS2002 score category, n (%)

Normal 78 (65.5)° 52 (54.2) 22 (17.9)° <0.001
High 41 (34.5) 44 (45.8)° 101 (82.1)°

One-way ANOVA, Kruskal-Wallis test, Pearson chi-square test, Fisher's Exact test. Same letters in a row denote the lack of statistically significant difference.
NRS2002: Nutritional Risk Screening, APACHE-II: Acute Physiology and Health Evaluation-Il, DM: diabetes mellitus, HT: hypertension, SD: standard deviation, IQR: interquartile
range
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(42). Due to such reasons, it is necessary to monitor and
protect the parts under pressure to avoid any Pl formation
by changing positions at certain intervals. In the ICU where
the study was conducted, all patients were recorded by
changing their positions every 2 hours.

There are many factors that can lead to the Pl formation,
such as moisture status of the skin, age, nutrition, inactivity,
anaemia, albumin level, and comorbidities (2,5,35).

It was determined that Pls developed in a shorter time in
patients who could not get enough calories and protein than
those who did (43).

The Pl risk is higher in patients over the age of 65, and
risk factors increase in those over the age of 51, indicating
that the risk of developing the Pls increases with age (42).
Research shows that the mean age of the patients in the
previous studies was 64.9 (38), 63 (44) and 72.5 years (40).
The mean age of the patients who developed the Pls was
71.6 in our study.

Pls Causes

According to the pertinent literature evaluation, patients
with low albumin levels (3.5 g/dL) are more likely to develop
Pls. In another study, the mean serum albumin values of
patients who developed the Pls were reported as 3.41+0.58
gr/dL (45,46). Haematological and biochemical parameters
should be closely monitored in ICU patients, and it should be
kept in mind that the Pls may develop, especially in patients
with low hemoglobin and albumin levels, and necessary
precautions must be taken.

It has been stated that the comorbidity accompanying
the neurological diagnosis affects the formation of the
Pls, in addition to other factors (47). In our study, although
no significant correlation was found between comorbid
chronic diseases such as HT, DM, heart disease, and the PI
formation, such disorders turned out to be more common in
the majority of patients with the Pls. In our study, despite the
fact that we found the APACHE-II score of the group with the
Pls as higher than that of the group that did not, a statistical
significance was found at the border (p=0.048).

A popular method for determining the risk of pressure
injuries is the Braden scale. According to the meta-analysis
study, the Braden scale demonstrated a modest level of
predictive power (48). The Braden risk assessment scale
score found as 11.0+2.64 is regarded in the high-risk group
(49). In our study, the Braden risk assessment score of the

patients who developed the Pls was likewise found to be
11. It should be noted that it is very important to monitor
the patients in the risk group in terms of Braden risk score,
and especially those hospitalized in the ICU should be
closely monitored by the ICU nurses in order not to overlook
stage |, in particular.

It is known that the Pls five times prolong the hospital stay
of patients. Research shows that the length of hospitalization
in Pl patients has been reported as 25.14+9.87 days (50),
20.2+18.3 (38). The average length of hospital stays of the
patients who developed the Pls was 23 days in our study.

A study in the literature focusing on thirty-two cases
of Pls in order to perform root cause analyses, reported
malnutrition as the most important cause (51). In our
study, patient-related factors such as age, comorbidities,
nutritional status, and length of hospital stay were by far
the most important causes. Nonetheless, apart from the
given reasons, it should be noted that there may be a lack of
sufficient medical materials or personnel, or a defect in the
Pl evaluation method. Figure 1 presents the reasons for the
Pls in the form of a fishbone diagram based on our study
data.

In the ICU, where we performed this study on the
prevention of the Pls, the following measures are taken: all
patients are recorded by changing their lying positions every
2 hours, and they are given daily body hygiene, air mattresses
are used, the bed linens are changed daily, ensuring that they
stay tight, Braden risk scores are evaluated at each shift
change once any Pls are detected, skin care is provided (such
as keeping the skin dry), barrier cream is used, position pads
in different sizes are used to reduce pressure, necessary
treatment (enteral/parenteral) is initiated in cooperation with
the nutrition team based on the results of the evaluation
regarding the patients’ nutritional care, and the dressings
are routinely changed as part of nursing interventions. The
study has stressed that Pl rates can be greatly decreased
from 13.86% to 10.41% by employing basic precautionary
measures (52). When a patient is being discharged from the
ICU, it is crucial for the ICU nurse to instruct the patient and/or
the patient’s family members and caregivers on how to avoid
and treat Pls (26). It is necessary that patients be evaluated
at their admission to the hospital, and that continuity of care
be ensured by planning and monitoring the care to be given
in the ongoing process (25).
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Figure 1. Root cause analysis of pressure injuries
PI: Pressure injury, CVD: cerebrovascular disease

As the study was conducted only a tertiary training
and research hospital in a single NICU makes it difficult to
generalize the results. On the other hand, it is considered
important that it is one of the largest public hospitals in the
service universe in the province of Antalya, where the study
was conducted. Another limitation is that the study data only
covers a one-year period.

Conclusion

We observed that the patients in the NICU were in the
high-risk group in terms of Pl development. Immobilization,
age, length of stay and nutritional status during their stay
in the ICU are risk factors for the Pl formation. It should be
highlighted that Pls in hospitalized patients are only being
evaluated as a first step in the prevention of Pl formation.

In conclusion, since the patients with mechanical
ventilator support (in terms of a Pl caused by a medical
device), as well as those who are unconscious, those with
oedematous skin, those fed by enteral nutrition, those
getting 12 points or less from Braden pressure sore risk
assessment scale, those with infection, and those with low
levels of albumin and hemoglobin are at high risk for the
Pl development, it is necessary that the patients -especially
those hospitalized in the ICUs- are periodically evaluated
considering the risk factors and that appropriate nursing
interventions are provided to prevent any Pl development. In
this context, the evaluation of patients in terms of Pl risk is

Lack of information
current guidelines

» PI originate

PI stage assessment
errors

Braden scale useage
errors

important in both way the the quality of care and the patient
safety. There is a need for more comprehensive multi-center
studies that reveal other causes of Pls (such as health
personnel-related, material-related) with a holistic approach.
In future studies, there is a need for comprehensive
and long-term data covering multi-centre intensive care and
clinics, in which the opinions of intensive care nurses are
taken, and not only patient-related causes, but also health
professionals and equipment-related reasons (like socio-
economic, home care and nutritional problems) of Pls.
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A Fatal Case of COVID-19 with Diffuse
Leukocytoclastic Vasculitis of Both Hips, Breasts,
Feet, and Back

Kalca, Gogus, Ayak ve Sirtta Diffiiz Lokositoklastik
Vaskiliti Olan Oliimcl Bir COViD-19 Olgusu

ABSTRACT A 47-year-old female patient with no known disease other than rheumatoid arthritis
in remission was admitted to the hospital with complaints of bruising on her feet, breasts, hips,
and back. It was determined that her severe acute respiratory syndrome coronavirus-2 polymerase
chain reaction test was positive 7 days ago and she received favipiravir treatment for 5 days. In
the physical examination, ecchymotic lesions were detected in her both feet, breasts, trochanteric
regions, and posterior thoracic regions, which were symmetrical and did not change color with
pressure in varying sizes. There were diffuse bilateral ground glass and consolidation areas in the
computed tomography of the lungs. Because of the histopathological examination of the biopsy
taken from the skin lesions, the patient was diagnosed with leukocytoclastic vasculitis. In the lower
extremity venous Doppler ultrasonography examination, there was complete occlusion due to
thrombus in the subacute period in the right vena saphena parva. During the subsequent intensive
care follow-up period, necrotic lesions progressed to amputation in the right foot, debridement in the
left foot, and trochanteric regions, and bilateral mastectomy. Our patient required multidisciplinary
management involving many specialties during her long-term stay in the intensive care unit. Here,
we present a case of coronavirus disease-2019 leading to severe and diffuse leukocytoclastic
vasculitis resulting in amputation.

Keywords: Coagulopathy, leukocytoclastic vasculitis, COVID-19, amputation

0Z Remisyon evresinde romatoid artrit disinda bilinen bir hastaligi olmayan 47 yasinda kadin hasta
ayaklarinda, goguslerinde, kalcalarinda ve sirtinda morarma sikayetleri ile hastaneye basvurdu.
Yedi guin 6nce siddetli akut solunum sendromu koronaviris-2 polimeraz zincir reaksiyonu testinin
pozitif ¢iktigi ve bes glin favipiravir tedavisi aldigi 6grenildi. Fizik muayenesinde; her iki ayak ve
memelerde, torakanterik bolgede ve sirtta simetrik ve basmakla renk degistirmeyen degisen
buyuklUklerde ekimotik lezyonlar gorildi. Akciger bilgisayarli tomografisinde diffliz bilateral buzlu
cam ve konsolidasyon alanlari mevcuttu. Deri lezyonlarindan alinan biyopsinin histopatolojik
incelemesi sonucunda hastaya I0kositoklastik vaskdlit tanisi kondu. Alt ekstremite vendz Doppler
ultrasonografi incelemesinde sag vena safena parvada subakut donemde trombUs nedeniyle tam
tikanma mevcuttu. Takip eden yogun bakim sirecinde; nekrotik lezyonlar sag ayakta amputasyona,
sol ayakta ve sirtta debridmana ve bilateral mastektomiye kadar ilerledi. Hastamiz yogun bakim
Unitesinde kaldigi uzun stire boyunca birgok uzmanhgi iceren multidisipliner bir yénetime ihtiyag
duymustur. Burada amputasyonla sonuglanan siddetli ve yaygin I6kositoklastik vaskdlite yol acan
bir koronavirlis hastaligi-2019 olgusu sunuyoruz.

Anahtar Kelimeler: Koagtilopati, lokositoklastik vaskiilit, COVID-19, amputasyon
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Introduction

Since its identification in December 2019, coronavirus
disease-2019 (COVID-19) has affected millions of people
worldwide. Although COVID-19 is primarily viewed as a
respiratory disease, it should be considered as a systemic
disease that affects multiple neurological, cardiovascular,
gastrointestinal, hematopoietic and immune systems
(1). This case report presents a case with multisystemic
involvement due to COVID-19 and skin involvement.

Case Report

A 47-year-old female patient, who had no other known
disease other than rheumatoid arthritis (RA) in remission
and did not use any medication other than colchicine and
adalimumab, admitted to the hospital with complaints of
bruising on her feet, both breasts, hips and back. In her
medical history, it was found out that her severe acute
respiratory syndrome coronavirus-2 polymerase chain
reaction test was positive 7 days ago and she received
favipiravir treatment for 5 days. Her bruising started on the
3 day of the favipiravir treatment. As a result of the physical
examination, ecchymotic lesions were detected in her both
feet, breasts, trochanteric regions, and posterior thoracic
region, which were symmetrical and did not change color

with pressure in varying sizes (Figure 1a, b). The evaluation
of vital findings were as follows: Body temperature 36.2
°C, pulse 96/min, blood pressure arterial 116/68 mmHg,
respiratory rate 22/min, and partial oxygen saturation was
96% at 5 It/min oxygen support with a reservoir mask. Her
initial and subsequent laboratory findings of the patient are
given in the table (Table 1). There were diffuse bilateral ground
glass and consolidation areas in the computed tomography

Figure 1. Ecchymoses in the patient (a. Bilateral ecchymoses in both feet;
b. Ecchymoses in the thoracentesis region and breast)

Table 1. Some laboratory findings of the patient since hospitalization

Day Admission to the hospital | 1 2 3 5 10 15 20 30 50 70
D-dimer

ma/L (0-0.5) >35.2 >352 |154 |54 5.6 34 2.52 2.79 2.6 1.93 13.7
WBC 10°/L (4.5-10.5) 24.8 23.2 289 | 209 18.6 15.2 | 14.6 25.4 11.9 22.8 4.8
Neu 10°/L (2-6.9) 183 19.6 247 187 141 13.6 | 11.6 16.1 9.2 20.2 0.3
Lym 10°/L (06-3.4) 1.6 1.7 1.4 0.7 0.5 0.4 0.4 2 1.7 1.4 1.7
Plt 10°/L (142-424) 195 198 275 237 283 158 | 124 279 162 213 28
PT sec (10-14) 12.5 12.8 124 | 134 121 12.8 | 131 129 111 111 69.9
aPTT sec (18-36) 27.3 271 27.6 | 27.7 24.3 28.1 | 26.3 26.6 233 18 124.7
INR

(0.8-1.2) 1.18 1.13 1.09 |1.18 0.98 1.1 1.08 0.99 0.76 0.97 6.8
Fibrinogen

ma/dL (180-350) 365 342 288 322 296 317 | 308 369 376 133 54
CRP mg/L (0-5) 162 155 103 190 170 106 834 18.6 15 357.6
Procal. mg/L

(0-0.046) 0.71 0.28 0.82 0.75 | 0.53 0.64 1.83 0.75 27.5
Ferritin pg/L

(13-150) 698 692 586 395 439 443 | 717 623 572 602 >2000
WBC: White blood cell, Neu: neutrophil, Lym: lymphocyte, Plt: platelet, PT: prothrombin time, aPTT: activated partial thromboplastin time, CRP: C-reactive protein,
procal.: procalcitonin, INR: international normalized ratio
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(CT) of the lungs (Figure 2). There was a toxic granulation and
a left shift in peripheral smear. In the lower extremity venous
Doppler ultrasonography examination, there was complete

Figure 2. Thoracic CT image of the patient. Common ground glass and
consolidation areas consistent with COVID-19 pneumonia
CT: Computed tomography, COVID-19: coronavirus disease-2019

Figure 3. Histopathological image of the biopsy material. a. Fibrinoid
necrosis of the relatively large vessel wall and surrounding leukocytoclastic
are observed (H&E, x400). b. Subepidermal separation is observed in the
epidermis secondary to diffuse vasculitis (H&E, x200)

Turk J Intensive Care 2023;21:140-5

occlusion due to thrombus in the subacute period in the right
vena saphena parva. In the lower extremity arterial system
Doppler ultrasonography, we found no evidence of arterial
thrombosis.

According to peripheral smear and laboratory findings of
blood, urine, and sputum cultures of the patient, empirical
piperacillin-tazobactam (3x4.5 g), methylprednisolone
(250 mg/day) and enoxaparin (1x0.6 mL) treatment were
initiated, considering COVID-19-related pneumonia due to
findings in lung CT. Due to high D-dimer and possible arterial
microthrombosis, 0.5 ng/kg/min iloprost infusion was added
to the treatment and the infusion was continued for six
days. In addition, when it was reported that there was no
growth in the cultures taken, de-escalation to ceftriaxone
was performed. Both cytoplasmic type and myeloperoxidase
type anti-neutrophil cytoplasmic antibody (p and c-ANCA)
tests were negative. On the 3™ day of her hospitalization,
a biopsy was taken from the dorsum of the right foot for
pathological examination with the preliminary diagnosis of
small vessel vasculitis. Histopathological examination was
reported as leukocytoclastic vasculitis (Figure 3). Then, the
dose of the methylprednisolone was increased to 1 g/day
which was administered for 3 days and decreased gradually
on the follow-up period. On the 12t day of her hospitalization,
the patient had signs of hypoxia despite high-flow oxygen
therapy and non-invasive ventilation support. After intubation
invasive mechanical ventilation and sedation were started.
On the 26" day of the intensive care follow-up, meropenem,
vancomycin and colistin treatment was started according
to the antibiogram results for Klebsiella pneumoniae in
the tracheal aspirate culture and Enterococcus faecalis in
the blood culture. On the 30" day of her admission to the
intensive care unit, due to the development of significant
necrosis of the lesions (Figure 4), amputation of the right
foot below the knee, debridement of the left foot (Figure
5), and bilateral mastectomy were performed under general
anesthesia. In addition, surgical tracheostomy was performed
on the 18" day of intubation. Pathological examination of the
mastectomy material was also reported as leukocytoclastic
vasculitis. The patient, who could not wean from mechanical
ventilator support during the intensive care follow-up, died
on the 71%t day of hospitalization due to sepsis associated
multiorgan failure.

Informed consent was obtained from the patient.
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Discussion

COVID-19 continues to be investigated in all its aspects
since the day it was first identified. In this disease, coagulation
abnormalities and skin findings can be observed alone or
in combination with many systemic involvements. This is
a very rare case due to the systemic manifestations such
as severe pneumonia, coagulopathy, and leukocytoclastic
vasculitis associated with COVID-19 being seen together.

Coagulopathy is one of the critical complications in
COVID-19 and effects the mortality and morbidity of patients
(1). Inflammatory response and vascular endothelial damage

resulting from COVID-19 trigger the coagulation cascade

—

Figure 4. Necrotic lesions developed in the patient (a. both feet; b. right
breast)

e AN |

Figure 5. Debridement in the right foot

(2). The best laboratory test for the diagnosis of COVID-19
related hemostatic abnormalities is considered to be D-dimer
(3). While circulating D-dimer levels are low in healthy
individuals, high levels are found to be associated with
increased coagulation and fibrinolytic activity (1). D-dimer
is routinely used clinically for the diagnosis of diffuse
intravascular coagulation (DIC), deep venous thrombosis, and
pulmonary thromboembolism (4). D-dimer elevation has also
been reported in COVID-19 patients and it is one of the most
common laboratory findings in COVID-19 patients requiring
hospitalization (1,5). An increase in D-dimer may indicate
activation of the coagulation system due to infection/sepsis,
cytokine storm or organ failure (6). High D-dimer levels are
indicated as a reliable parameter in predicting mortality (1).
In the case of COVID-19, although laboratory findings are
similar, including a marked increase in D-dimer and, in some
cases, mild thrombocytopenia, other coagulation parameters
differ from DIC. In particular, high fibrinogen and high factor-
VIII activity observed in the course of the disease indicate
that coagulation pathologies do not occur and DIC does
not develop in most patients (7). In our case, disseminated
intravascular coagulation was not considered according to
peripheral smear findings and DIC scoring results (8). In our
case, D-dimer values were quite high, as observed in the
literature. In addition to leukocytoclastic vasculitis detected
in skin lesions, deep vein thrombosis was also present.
Leukocytoclastic vasculitis is a common histopathological
term to describe small vessel vasculitis. Basic features
of cutaneous leukocytoclastic vasculitis are palpable
purpura, lower extremity localization, and small vessel
involvement (9). About half of the cases are idiopathic. In
cases with secondary development, infections and drugs
are among the most common triggering factors. However,
it may develop secondary to autoimmune diseases,
chronic infections, and malignancies. Skin manifestations
of leukocytoclastic vasculitis appear approximately 1-3
weeks after the triggering event. Lesions may present
as purpura, erythematous macules, hemorrhagic bullae,
or other clinical findings secondary to ischemia, such as
ulcers (10). Lesions on the lower extremities and buttocks
are usually symmetrical and not associated with trauma
(11). A biopsy should be taken from the lesion area to
confirm the diagnosis in cases with suspected vasculitis.
Basic histological features in biopsy are evidence of tissue
damage such as polymorphonuclear leukocyte infiltration,
fibrinoid necrosis, extravasated red blood cells, and damaged
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endothelial cells in and around the vessel wall (12). Our case
had leukocytoclastic vasculitis, which developed during
COVID-19 infection and was histopathologically proven in
both skin biopsy and debridement samples. There are some
case reports of leukocytoclastic vasculitis associated with
COVID-19 in the literature. In a similar case report including
findings of a 41-year-old male patient published by Alattar
et al. (13), histopathological examination of the biopsies of
skin lesions and skin debridements obtained from more
than one region were compatible with leukocytoclastic
vasculitis and left toe amputation was required. Like
our case, Iraji et al. (14) described a case of cutaneous
leukocytoclastic vasculitis in a 49-year-old male patient
which started simultaneously with COVID-19-associated
pneumonia and presented with purpuric skin rashes in the
lower extremities. Gouveia et al. (15) reported the presence
of leukocytoclastic vasculitis in a 27-year-old male patient
with COVID-19 in the biopsies they obtained from purpuric
lesions and hemorrhagic vesiculobullous lesions, which
are more common in the lower extremity skin and less
common in the back and upper extremities. Another feature
of this case was microthrombi in small vessels revealed in
histopathology. Camprodon Gémez et al. (16) published a
case of leukocytoclastic vasculitis that developed in the 15t
month of infection and presented with palpable purpura in a
29-year-old male patient who had COVID-19 and recovered
completely. Similarly, Mayor-lbarguren et al. (17) published
a paper including leukocytoclastic vasculitis occurred during
recovery from COVID-19 in an 83-year-old female patient.
In a case-control study published by Kutlu et al. (18), it was
reported that leukocytoclastic vasculitis accounted for 1.8%
of all skin lesions in patients with COVID-19.

It is thought that approximately 20-30% of all vasculitis
cases are due to drug use (19). Leukocytoclastic vasculitis
has been suggested to have an association with many
drugs, most notably beta-lactam antibiotics. If drug-induced
vasculitis is considered as a diagnosis, new drugs and their
associated comorbidities should be investigated. For most
patients, symptoms or signs should be expected to develop
usually 7-10 days after exposure due to the time for the
formation of antigen-antibody complexes. Symptoms can be
expected to regress upon discontinuation of the drug. In our
case, favipiravir treatment was started for the treatment of
COVID-19 three days before the onset of clinical symptoms,
and it can be considered as a suspicious agent in terms of
triggering the development of leukocytic vasculitis. However,

Turk J Intensive Care 2023;21:140-5

favipiravir has a low side-effect profile, and to the best of
our knowledge there is no report in the literature including
vasculitis related to the use of favipiravir. In addition,
vasculitis developed on the 3™ day of favipiravir treatment in
our case. We believe that this period is not sufficient enough
to trigger the vasculitic immune mechanism.

Autoimmune diseases are also important diseases to
be considered in the etiology of leukocytoclastic vasculitis
(20). Our case was a patient with a long-term diagnosis of
RA who was in remission under adalimumab treatment. The
development of a small vessel vasculitis associated with RA
under the anti-tumor necrosis factor antagonist adalimumab
treatment seems to be less likely in the presence of a risk
factor such as COVID-19.

The data in the literature contains reports supporting
that some cutaneous involvements may occur at the onset,
during, and even after COVID-19. Some of these cutaneous
involvements may be associated with leukocytoclastic
vasculitis. Our case is crucial because it reveals a rare
condition such as leukocytoclastic vasculitis, in addition to
COVID-19-associated pneumonia and coagulopathy. Since
there is no publication, it seems difficult to decide whether
the use of favipiravir is a trigger for the development of
leukocytoclastic vasculitis.
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Bacteremia and Pneumoniae Caused by Kocuria
Kristinae: A Rare Case

Kocuria Kristinae’nin Sebep Oldugu Bakteriyemi ve
Pnémoni: Nadir Bir Olgu

ABSTRACT Kocuria kristinae, previously known as Micrococcus kristinae, are commmon in nature
but are included in the normal skin flora, mucous membrane, and oropharynx in humans and
are generally not pathogenic. Kocuria species are facultative anaerobic, catalase positive, and
coagulase negative cocci. It can cause peritonitis associated with peritoneal dialysis, catheter-
related urinary tract infections, acute cholecystitis, infective endocarditis, meningitis, brain abscess,
and pneumonia in patients with chronic disease and immunocompromised patients. This article
presents a case of pneumonia and bacteremia due to Kocuria kristinae, reported for the first time
in Turkey, in a 72-year-old female patient with a history of comorbid diseases and tracheostomy.
Keywords: Kocuria kristinae, pneumonia, bacteremia, intensive care unit

0z Onceleri Micrococcus kristinae olarak bilinen Kocuria kristinae, dogada yaygin bulunmakla
beraber insanlarda deri, mikéz membran ve orofarenksin normal flora elemanlari arasindadir
ve genellikle patojen degildir. Kocuria turleri fakiltatif anaerop, katalaz pozitif, koagllaz negatif
koklardir. Kronik hastaligi olan, bagisiklik sistemi baskilanmis hastalarda periton diyalizi ile iliskili
peritonit, kateter iliskili Griner sistem enfeksiyonlari, akut kolesistit, enfektif endokardit, menenijit,
beyin apsesi ve pndmoniye sebep olabilmektedir. Bu makalede, 72 yasinda komorbit hastaliklari
ve trakeostomi dykusu olan kadin hastada Turkiye'den ilk defa bildirilen Kocuria kristinae'ya bagli
pnémoni ve bakteriyemi olgusu sunulmustur.

Anahtar Kelimeler: Kocuria kristinae, pndmoni, bakteriyemi, yogun bakim Gnitesi

Introduction

Kocuria species are facultatively anaerobic, catalase-

This study presents the first case of pneumonia and
bacteremia due to Kocuria kristinae in Turkey, which was
treated in the intensive care unit (ICU).

positive, coagulase-negative cocci, which are considered

sensitive to most antimicrobials (1). Although Kocuria species
are common in nature, they are among the standard flora
elements of the skin, mucous membrane, and oropharynx in
humans and are generally not pathogenic. Cases of peritonitis
associated with peritoneal dialysis, catheter-related urinary
tract infections, acute cholecystitis, infective endocarditis,
meningitis, brain abscess, and rarely pneumonia have been
reported in patients with chronic disease and whose immune

system is suppressed (2-8).
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Case Report

A 72-year-old, body mass index: 42.9 kg/m? obese
female patient with chronic obstructive pulmonary disease
(COPD), heart failure, and hyperthyroidism was admitted to
the emergency department with complaints of respiratory
failure, tachypnea, fever, and cough lasting for several days.
It was learned that the patient was followed in the ICU for
three months due to respiratory distress due to COPD and
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heart failure two months ago. A percutaneous tracheostomy
was performed during the ICU follow-ups. The tracheostomy
of the patient, who was followed up at home for two months
with a home ventilator, was closed one month ago.

In her physical examination, the patient was confused.
She had subfebrile fever (37.9) and bilateral crepitant rales
on lung auscultation. Heart rate was 100-105 min™, blood
pressure was 85/60 mmHg, respiratory rate was 22 min™,
SPO, in pulse oximetry was 75-80% in room air and 88-90%
under oxygen. The laboratory examination showed white
blood cell: 11x10% pyL', C-reactive protein: 130 mg L', and
procalcitonin 0.29 uL". No abnormality was detected except
a small number of erythrocytes in the urinalysis.

When a radiological examination was performed, no
pathology was observed in the cranial tomography of
the patient. Chest tomography showed cardiomegaly,
bronchopneumonia infiltrates, and atelectatic areas. The
patient, who was diagnosed with pneumonia, was admitted
to the ICU as extubated. Peripheral blood cultures, urine
culture, and tracheal aspirate culture (TAC) were taken from
both arms, and empirical antibiotic therapy of meropenem 1
g 2x1 and amikacin 500 mg 3x1 was started.

Non-invasive mechanical ventilation was started on the
patient. The patient was unconscious, peripheral oxygen
saturation decreased, hypotension was observed, and
the patient was intubated. Low-dose vasopressor support
was started. The patient was extubated on the third
day of intubation. K. kristinae was isolated in both blood
cultures of the patient, who was reintubated due to severe
respiratory failure and tachypnea. No growth was observed
in the urine culture and TAC. A culture antibiogram showed
it was resistant to ampicillin/sulbactam and meropenem
but sensitive to tigecycline. Thereupon, meropenem was
stopped, and after loading tigecycline 100 mg, maintenance
treatment was started with 50 mg 2x1.

On the fifth day of intubation, the patient was extubated,
whose hemodynamic stabilization was achieved, and his
breathing was relieved. The patient, who was followed up
and treated in the ICU for 13 days, was discharged from the
inpatient service.

Verbal and written consent was obtained from the patient
and her relatives for the case report.

Discussion

K. kristinae, previously known as Micrococcus kristinae,
was first described in 1974. It is a natural member of

many mammals’ skin and mucosal flora and functions as
an opportunistic pathogen. Although the disease caused
by this organism is sporadic, it has been reported more
frequently since the end of the 20™ century. Five of the 18
known species of the genus Kocuria spp. have been reported
to be pathogenic (K. kristinae, K. rhizophila, K. rosea, K.
varians, and K. marina) (9). A systematic meta-analysis
reported that K. kristinae was the causative agent of central
venous catheter-related bacteremia in 17 cases, infective
endocarditis in four cases, acute peritonitis in three cases,
and abdominal abscess, acute cholecystitis, and urinary tract
infection in one case (10). When the literature is reviewed,
although cases of infective bacteremia, endocarditis, and
meningitis caused by Kocuria species have been reported
from Turkey, no pneumonia cases have been reported (5,11).

Kim et al. (12) reported a case of empyema caused by
K. kristinae in a 57-year-old man with diabetes mellitus. It
was reported that the patient was started on ceftriaxone,
levofloxacin, and clindamycin antibiotics. When his fever did
not decrease, he was switched to a piperacillin-tazobactam
antibiotic, and the patient recovered after three weeks of
treatment (12).

As far as we can reach in the literature, two cases of
pneumonia caused by K. kristinae and K. rosea have been
reported (7,8). Bernshteyn et al. (7) reported a case of
bacteremia and pneumonia due to K. kristinae in a 62-year-old
man with heart failure, hypertension, diabetes mellitus, and
hypothyroidism. Piperacillin-tazobactam and azithromycin
treatment was started for pneumonia in the patient who
developed acute hypoxic respiratory failure and was
intubated. After an unsuccessful extubation attempt in the
patient after four days of treatment, K. kristinae was isolated
in both blood cultures. It was stated that after switching to
linezolid treatment, the patient’s clinical condition improved
within two weeks, and he was discharged.

Paez et al. (8) also reported a case of bacteremia and
community-acquired pneumonia due to K. roseain a 71-year-
old male patient with a history of diabetes mellitus, COPD,
and previous cerebrovascular accident. The patient, who had
a productive cough and severe respiratory distress for three
days, was intubated and taken to the ICU under vasopressor
support. It was stated that piperacillin-tazobactam and
clarithromycin antibiotic therapy was started on the patient,
and K. rosea was grown in the bronchoalveolar lavage
culture. It has been reported that the patient was discharged
with hemodynamic stabilization after five days of treatment.

Turk J Intensive Care 2023;21:146-9
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It has been reported that the Kocuria species causes
infections in patients with comorbid diseases or weakened
immune systems (1-12). In our case, COPD, heart failure,
hyperthyroidism, and morbid obesity stand out as risk
factors. In addition, we think that the recent follow-up of the
patient in the ICU for three months, opening and closing a
percutaneous tracheostomy, facilitated this agent, a member
of the normal skin flora, to become a cause of bacteremia
and pneumonia. Empirical antibiotic therapy was started for
the patient, whose follow-up and treatment were started in
the ICU, but no clinical response was obtained. According
to the culture antibiogram results, the patient whose
pneumonia regressed with tigecycline was discharged.

Kocuria species can be mistakenly interpreted as
coagulase-negative staphylococciin microbiology laboratories
(7). It has been reported that it cannot be differentiated when
evaluated with manual methods due to their similarities. It is
important to use automated systems such as VITEK-2 that
help with accurate identification (7,9). Szczerba (13) stated
that Kocuria species are sensitive to doxycycline, ceftriaxone,
cefuroxime, amikacin, and amoxicillin-clavulanic acid, while
they are resistant to ampicillin and erythromycin.

In our case, species-level identification was made with the
VITEK-2 (bioMerieux, France) method to isolate the agent.
The patient was empirically treated with meropenem and
amikacin antibiotics. As a result of the culture antibiogram,

Turk J Intensive Care 2023;21:146-9

the agent was found to be resistant to meropenem and
ampicillin/sulbactam, and tigecycline treatment was started.

In conclusion, K. kristinae and other sub-strains are among
the standard flora elements of the mucous membranes
and oropharynx. They may rarely lead to life-threatening
conditions such as pneumonia. Although it may be difficult
to distinguish by manual methods due to its similarities
to coagulase-negative staphylococci, it is more frequently
defined and reported with automated systems today. It
should be kept in mind that although it is generally sensitive
to antibiotics, it cannot respond to empirical treatment. It is
essential to regulate the treatment according to the culture
antibiogram result.
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Yorum “Asit-baz Bozukluklarina Stewart Yaklagimi:
Giiclii lyon Farki Yogun Bakim Mortalitesini Etkiler
mi?”

Comment on “Stewart’s Approach for Acid-base
Disorders: Does the Strong lon Difference and Effects
Have an Impact on Intensive Care Unit Mortality?”

Anahtar Kelimeler: Asit-baz, SiD, laktat, yogun bakim, mortalite

Keywords: Acid-base, SID, lactate, intensive care, mortality

Sayin Editor;

Derginizin 2023/1 sayisinda “Stewart's Approach for Acid-base Disorders:
Does the Strong lon Difference and Effects Have an Impact on Intensive
Care Unit Mortality?” baslikla yayinlanmis olan yaziya iliskin olan karsi cikisimi
duyurmak istiyorum (1).

Yogun bakima alinmis hastalarin kan gazi degerlerini izlemek, degerlendirmek
ve gerek gortldigl anda gerekeni yapmak, yogun bakim uzmaninin gorevidir.
Klinik ve laboratuvar degerlerini birlikte yorumlayarak prognostik tahminlerde
bulunur. Yalnizca laboratuvar degerlerini géz 6ntne alarak prognostik yorum
yapmak kanimca dogru degildir. Laboratuvar degerlerinin “6lim oranini” ne
kadar artirip azalttigini merak edip, istatistiksel arayisa gitmek ve sonuclari anlamli
¢ikinca, prognozu 6ne ¢ikaran yorum yapmaya karsi ¢ikiyorum. Asidoz, alkaloz,
baz acigl (base excess), laktat ... gibi laboratuvar degerlerinin mortaliteye etki
ettigi bilgisi ok uzun zaman once terk edilmistir. Stewart'in Asit-Baz fizyolojisine
kattigr yeni parametrelerin, diger parametrelere goére bir ayricaligl yoktur.
Stewart yaklasimi asit-baz fizyolojisine ve dogal olarak klinik uygulamalarimiza
cok vararli derinlikler katmistir. Bu bilgilerden kesinlikle yararlanalim ve daha
etkin klinik uygulamalarimizi strdtrelim. Prognostik yorum yapmayi, kapsamli
degerlendirmelerimize baglh kalarak yapalm.
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Cevap: Yorum “Asit-baz Bozukluklarina Stewart
Yaklasimi: Giiclii lyon Farki Yogun Bakim Mortalitesini
Etkiler mi?”

Reply to: Comment on “Stewart’s Approach for
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and Effects Have an Impact on Intensive Care Unit
Mortality?”

Anahtar Kelimeler: Asid-baz dengesi, prognoz, mortalite, glicll iyon farki, laktat

Keywords: Acid-base balance, prognose, mortality, strong ion difference, lactate

Sayin Editor;

Asit-baz dengesinin analizinde hangi yaklasimin daha dogru oldugu vyillardir
sUregelen bir tartismadir. Bununla birlikte, geleneksel yaklasimlarin nedensel
mekanizmalari agiga ¢ikarmakta yetersiz kaldigl da bilinmektedir (1). Stewart
yaklasimi ise asit-baz bozuklugunu kolaylikla tiplendirebilmektedir. Stewart
yaklasiminin yorumlanmasi; Henderson-Hasselbalch ve baz acigr (base
excess, BE) yaklasimlarindan daha karmasiktir. Laboratuvardan valide edilmis
verilerle elektronik ortamda parametrelerin hesaplanmasinda bir bilgisayar
yazilimina ihtiya¢ duyulabilmektedir (2). Ginimuzde, yogun bakim Unitelerinde
(YBU) klinik karar destek sistemlerinin kullaniminin yayginlasmasi Stewart
yonteminin yatak basinda daha kolay uygulanabilir hale gelmesini saglamistir
(3). Yazar editére mektubunda, laboratuvar degerlerinin ve formullerle Uretilen
parametrelerin mortalite ve prognoz Ulzerindeki etkilerinin arastiriimasinin
gereksiz oldugunu belirtmistir. Oysaki, yatak basinda kullanim sikligi artan bu
parametrelerin prognostik dnemlerinin olup olmadiginin klinisyenlerce merak
edilip arastiriimasi bilimsel stirecin yadsinamaz bir parcasidir. Bizim galissamizin
sonuclarina gore, laktat disi gicli iyon farki (non-lactate strong ion difference,
SID,) YBU mortalitesi ile iliskili bulunurken; pH, standart BE (SBE) ve laktat
gibi parametrelerin mortalite ile iliskisi gdsterilememistir (4). Elbetteki bizim
calismamizdan elde edilen sonuclar, bir parametrenin digerinden prognostik
acidan her kosulda daha Ustln oldugu veya tek basina hastanin tedavisini
yonlendirmesi gerektigi anlamina gelmemektedir. Bu parametreler, klinisyen
tarafindan hastanin klinik seyri izlenirken kullanilan terapotik ydntemlere yardimci
elemanlardir. Calismamizda vurgulanmak istenen esas nokta; Stewart yaklasimi
kullanilarak elektronik klinik karar destek sistemlerinin yardimiyla elde edilen
parametrelerin, yatak basl kan gazi degerlendirmelerine katkisinin ve taniya
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giden yoldaki rehberliginin goz ardi edilmemesi gerektigidir.
Ayrica yazar, asidoz, alkaloz, BE ve laktat gibi parametrelerin
mortalite Uzerindeki etkilerinin incelenmesinin ¢cok uzun
zaman oOnce terk edildigini belirtmekte fakat burada da

degerlendirilmistir.

referans gostermemektedir. Literatirde pH, SBE, SID, SID
ve laktat gibi parametrelerin mortalite ve prognoz Uzerinde
etkilerini inceleyen bircok glincel calisma bulunmaktadir (5-
14). Son olarak, yazara katkilarindan dolayi tesekkdir eder,
Stewart yaklasiminin tartisilarak glindeme gelmesinden

duydugum mutlulugu belirtmek isterim.
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