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kez 6zel sayi yayinlanir.
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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.
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Tiirk Yogun Bakim Dergisi, Tirk Yogun Bakim Dernegi‘nin
yayin organidir. Dergi dort ayda bir (Nisan, Agustos,
Aralik) yayinlanan bagimsiz, uluslararasi hakemli bir
dergidir.

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

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

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

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

Yazilarin Gonderilmesi

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

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

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

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

Yayina kabul edilmeyen yazilar, sanatsal resimler harig
geriye yollanmaz.

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

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

YAZARLARA BILGI

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

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

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

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

Makale Degerlendirmesi

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

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

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

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

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

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

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

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

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

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

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

YAZI GESITLERI

Ozgiin Arastirmalar

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

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

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

1) Bashk Sayfasi (Sayfa 1)

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

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

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

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

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

2) Ozet (Sayfa 2)

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

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

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

bagimsiz olarak ele alinmalidir.

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

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

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

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

Bulgular bélimii de calismanin tekrar edilebilmesine
yetecek ayrintilarr icermelidir.

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

YAZARLARA BILGI

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

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

4) Kaynaklar
Kaynaklarin gercekliginden yazarlar sorumludur.

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

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

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

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

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

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

Birden fazla editor varsa: editors.

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

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

5) Tablolar, Grafikler, Sekiller, Resimler

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

0Ozel Boliimler

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

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

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

Yazisma Adresi

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

Tirk Yogun Bakim Dernegi

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

Tel.: 490212292 92 70

Faks: +90 212 292 92 71

Web sayfasi: www.yogunbakimderg.com

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

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

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

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

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

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

Submission of Manuscripts

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

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

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

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

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

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

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

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

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

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

The Review Process

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

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

A-VI

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

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

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

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

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

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

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

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

MANUSCRIPT TYPES
Original Researches

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

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

1) Title Page (Page 1)

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

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

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

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

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

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

2) Summary (Page 2)

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

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

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

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

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

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

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

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

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

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

4) References

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

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

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

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

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

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

If more than one editor: editors.

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

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

5) Tables, Graphics, Figures, and Pictures

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

Special Parts

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

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

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

Address for Correspondence

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

Tirk Yogun Bakim Dernegi

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

Phone: +90 212 292 92 70

Fax: +90 212292 92 71

Web page: www.yogunbakimderg.com

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



TURKISH JOURNAL

OF INTENSIVE CARE ‘ TYB D T l.j R K

. 4
CILT /VOLUME 20 Tirk Yogun Bakim Dernegi
OZEL SAYI / SUPPLEMENT 1 Turkish Society of Intensive Care
EYLUL / SEPTEMBER 2022

BAKIM

DERGISI

IGINDEKILER/CONTENTS

0ZGUN ARASTIRMALAR / ORIGINAL RESEARCHES

Evaluation of Sepsis and Extensively Drug Resistant Infections in Deceased Critically Ill Patients

Mortal Seyreden Kritik Hastalarda Coklu lag Direngli Enfeksiyonlarin ve Sepsisin Degerlendirilmesi
Fatma Irem Yegiler, Cagla Yazar, Irem Ulutas Ordu, Helin Sahintiirk, Tugba Yanik Yalgin, Pinar Zeyneloglu; Ankara, Turkey

The Relationship Between Preoperative Prognostic Nutritional Index and Postoperative Mortality in Patients with Hip Fracture

lleri Yas Kalca Kirigii Hastalarinda Preoperatif Prognostik Beslenme Indeksinin Postoperatif Mortaliteyle lliskisi
Nur Canbolat, Dilan Biiytik, ilhan Sulejmani, Yavuz Saglam, Demet Altun, Hayati Durmaz, Mehmet I. Buget; Istanbul, Turkey

Results of 1,430 Patients Admitted to Intensive Care Unit with Suspicion of COVID-19 in Turkey's Capital-Ankara: A Single Center
Study

Tiirkiye nin Baskenti Ankara'da COVID-19 Stiphesiyle Yogun Bakima Kabul Edilen 1,430 Hastanin Sonuglari: Tek Merkezli Calisma
Behiye Deniz Kosovali, Gill Meral Kocabeyoglu, Nevzat Mehmet Mutlu, Tilay Tuncer Peker, Ozlem Balkiz Soyal, Isil Ozkogak Turan; Ankara, Turkey

14

Assessment of Anxiety and Stress Levels of Health Care Workers Who Serve in Frontlines in Anesthesia and Intensive Care Units
During the Pandemic

Pandemi Stiresince Anestezi ve Yogun Bakim Unitelerinde Calisaniarin Anksiyete ve Stres Diizeylerinin Degerlendirilmesi
Ozlem Oner, Sibel Bilyiikgoban, Necati Gokmen; Izmir, Turkey

31

CT Measured Cardiovascular and Metabolic Risk Factors in Patients with COVID-19 Infections
COVID-19 Olgularinda BT ile Dederlendirilen Kardiyovaskiiler ve Metabolik Risk Faktcrleri

Esra Meltem Kayahan Ulu, Ozlem Terzi; Samsun, Turkey

39

COVID-19 Pnémonili Hastalarda, Eritrosit Dagilim Genisligi Degerinin, Mortalite ile iliskisi

The Relationship of Erythrocyte Distribution Width Value with Mortality in Patients with COVID-19 Pneumonia
Ayse Vahapoglu, Ulkii Aygen Tiirkmen; Istanbul, Tiirkiye

48

Yogun Bakimda Calisan Hekimlerin Teletip ve Tele-yogun Bakim Hakkindaki Diisiinceleri

Opinions of Physicians Working in Intensive Care on Telemedicine and Tele-intensive Care
Ebru Karakog, ilkay Ceylan; Eskisehir, Bursa, Tiirkiye

55

The Effect of Secondary Infections on Mortality in Patients with COVID-19 Associated Severe ARDS

COVID-19 ile lliskili Siddetli ARDS Hastalarinda Sekonder Enfeksiyonlarin Mortalite Uzerine Etkisi
Yasemin Tekdos Seker, Zuhal Yesilbag, Ezgi Giingdrdii, Zafer Cukurova; Istanbul, Turkey

62

A-VIIl



TURKISH JOURNAL

OF INTENSIVE CARE ‘ TYB D T l.j R K

. 4
CILT /VOLUME 20 Tirk Yogun Bakim Dernegi
OZEL SAYI / SUPPLEMENT 1 Turkish Society of Intensive Care
EYLUL / SEPTEMBER 2022

BAKIM

DERGISI

IGINDEKILER/CONTENTS

Can the Development of AKI be Predicted in COVID-19 Patients with Severe Pneumonia?

Agir Pnémonili COVID-19 Hastalarinda ABH Geligimi Tahmin Edilebilir mi?
Rabia Sari Kiigiik, Asime Ay, Esra Dagli, Rabia Giilsiim Aydin, Namigar Turgut; stanbul, Turkey

n

Bir Universite Hastanesinde Farkli Boliimlerde Legionella ve Diger Patojen Mikroorganizmalarin Arastirilmast: Prospektif Calisma

Investigation of Legionella and Other Pathogenic Microorganisms in Different Departments of a University Hospital: A Prospective Study
Filiz Orak, Ekrem Kiregei, Yavuz Orak, Kezban Tillay Yalginkaya, Hafize Okstiz; Kahramanmaras, Tiirkiye

81

The Evaluation of COVID-19 Patients Treated with HFNC in Intensive Care Unit

Yogun Bakimda HFNO ile Tedavi Edilen COVID-19 Hastalarinin Degerlendirilmesi
Ayse Miige Karcioglu, Hatice Zeynep Atli, 0guz Karcioglu, Isil Ozkogak Turan; Ankara, Turkey

91

The Predictive Value of Thoracic Computed Tomography on the Mortality of Critically Il COVID-19 Patients

Bilgisayarli Toraks Tomografisinin Kritik COVID-19 Hastalarinin Mortalitesi Uzerine Tahmin Degeri
Elif Bombac, Kemal Tolga Saracoglu, Omer Aydiner, Fulya Ciyiltepe, Ayten Saragoglu, Ebru Dilger llis, Recep Demirhan; Istanbul, Turkey

99

Relationship Between Intubation and Mortality in COVID-19 Patients with Moderate ARDS, Secondary Bacterial Infection
Status

Moderate ARDS'li COVID-19 Hastalarinda Entiibasyon ve Mortalite lliskisi, Sekonder Bakteriyel Enfeksiyon Durumu
Derya Tatlisuluoglu, Gilgin Hilal Alay, Kadir Bulut, Burcu ileri Fikri, Alev Oztas, Gildem Turan; istanbul, Turkey

108

Potentially Inappropriate Treatments in Intensive Care Units (INAPPT-ICU): Point Prevalence Study

Yogun Bakim Unitelerinde Potansiyel Yersiz Tedaviler (INAPPT-ICU): Nokta Prevalans Calismasi

Elif Erdogan Ongel, Hiilya Sungurtekin, Dilek Memis, Demet Tok Aydin, Hilal Ayoglu, Ferruh Ayoglu, Isil Ozkogak Turan, Getin Kaymak, Dilek Ozcengiz, Mustafa Kemal Bayar, Yalim Dikmen;
Istanbul, Denizli, Edirne, Manisa, Zonguldak, Ankara, Adana, Turkey

117

COVID-19 Akut Respiratuvar Distres Sendromu Fenotiplerinde Mekanik Ventilasyon

Mechanical Ventilation in COVID-19 Acute Respiratory Distress Syndrome Phenotypes
Ozgir Kémiircti, Sercan Kiillag, Abdurrahman Yilmaz, Fatma Ulger; Samsun, Tiirkiye

126

The Effect of Convalescent Plasma Infusion in the Intensive Care Unit on Mortality of COVID-19 Patients: A Retrospective Cohort
Study

Yogun Bakim Unitesinde Konvelesan Plazma Infiizyonunun COVID-19 Hastalarinin Mortalitesi Uzerinde Etkisi: Retrospektif Bir Kohort Calismasi
Mehmet Siileyman Sabaz, Fethi Giil, Beliz Bilgili, Safiye Tuba Kaplan, Burcin Doruk Oktay, ismail Cinel; Istanbul, Turkey

135

A-VIIl



Turk J Intensive Care 2022;20(Suppl 1):1-6
DOI: 10.4274/tybd.galenos.2021.62533

ORIGINAL RESEARCH / 0ZGUN ARASTIRMA

® Fatma irem Yesiler,
© Cagla Yazar,

@ irem Ulutas Ordu,
©® Helin Sahintiirk,

©® Tugba Yanik Yal¢in,
©® Pimnar Zeyneloglu

Received/Gelis Tarihi :31.08.2021
Accepted/Kabul Tarihi :13.12.2021

©Copyright 2022 by Turkish Society of Intensive Care
Turkish Journal of Intensive Care published by Galenos
Publishing House.

Fatma Irem Yesiler, Cagla Yazar, irem Ulutas Ordu,
Helin Sahintirk, Pinar Zeyneloglu

Baskent University Faculty of Medicine, Department
of Anesthesiology and Critical Care, Ankara, Turkey

Tugba Yanik Yalgin

Baskent University Faculty of Medicine, Department
of Infectious Diseases and Clinical Microbiology,
Ankara, Turkey

Fatma Irem Yesiler MD (=),
Baskent University Faculty of Medicine, Department
of Anesthesiology and Critical Care, Ankara, Turkey

E-mail . fatmairem84@hotmail.com
Phone :+90 50531365 18
ORCID ID : orcid.org/0000-0002-0612-8481

Evaluation of Sepsis and Extensively Drug Resistant
Infections in Deceased Critically lll Patients

Mortal Seyreden Kritik Hastalarda Goklu llag Direncli
Enfeksiyonlarin ve Sepsisin Degerlendiriimesi

ABSTRACT Objective: Sepsis due to the drug resistant infections is associated with the higher
mortality rates in an intensive care unit (ICU). The aim of this study was to determine the
demographic characteristics of the deceased critically ill patients, prevalence of the sepsis, and
extensively drug resistant infectious-related (XDR) deaths within a year in the ICU.

Materials and Methods: The data of patients who died in the ICU between January 1, 2019 and
2020 was retrospectively analyzed.

Results: Out of 525 patients admitted to the ICU, 269 of them died. One hundred fifty-one of
those deceased patients (56.1%) were in medical and 118 (43.9%) in the surgical ICU. Their mean
age was 70.5+15 years and 126 (46.8%) of them were female. The mean Acute Physiology and
Chronic Health Evaluation-ll, Glasgow coma score, Sequential Organ Failure Assessment scores
at ICU admission were 23.4+20.9, 9.8+4.4, and 8.2+3.6, respectively. A few reasons for the ICU
admission were: respiratory failure (34.9%), neurologic dysfunction (19%), sepsis (17.8%), and
cardiovascular failure (16%). Infection occurred in the 231 (85.9%) patients. Of the 109 (40.5%)
deceased patients with the diagnosis of sepsis, 48 (40%) of them were admitted in the ICU with
sepsis. The most common site of infection was the respiratory system (34.6%). Septic shock was
seen in 170 patients (63.2%) and renal replacement therapy was needed in 61 (22.7%) of them.
XDR developed in 34.6% of the deceased patients and was more frequent among those with an
antibiotic usage before the ICU admission (p=0.02). The mean length of stay at hospital before
the ICU admission and length of the ICU stay were 22+25.8 and 10.1+12.7 days, respectively.
The number of the deceased medical patients were significantly higher than the surgical patients
(p=0.018).

Conclusion: The deceased critically ill medical patients were higher than the surgical patients. A
total of 40% of the deceased critically ill patients were diagnosed with a sepsis, and one third of
them had XDR infection. XDR infections were more frequent among the patients with an antibiotic
usage before the ICU admission.

Keywords: Extensively drug-resistant, sepsis, deceased critically ill patient, intensive care unit

0Z Amac: llaca direncli enfeksiyonlara bagli sepsis, yogun bakim tinitesinde (YBU) yiiksek mortalite
oranlari ile iliskilidir. Bu calismanin amaci, YBU'de bir yil icerinde 6len kritik hastalarin demografik
ozelliklerinin, sepsis ve c¢oklu ilag direngli enfeksiyonlara bagll (XDR) olimlerin prevalansinin
belirlenmesidir.

Gereg ve Yontem: 1 Ocak 2019-2020 tarihleri arasinda YBU'de 6len hastalarin verileri retrospektif
olarak incelendi.

Bulgular: YBU'ye kabul edilen 525 hastadan 269'u 6ldii. Olen hastalarin 115'i (%56,1) dahili, 118'i
(%43,9) cerrahi YBU'deydi. Yas ortalamalari 70,515 yil olup 126'sI (%46,8) kadind!. Yogun bakima
yatista ortalama Akut Fizyoloji ve Kronik Saglik Degerlendirmesi-ll, Glasgow koma skalasi, Sirali
Organ Yetmezligi Degerlendirmesi skorlari sirasiyla 23,4+20,9, 9,8+4,4 ve 8,2+3,6 idi. YBU'ye
yatis nedenleri solunum yetmezligi (%34,9), norolojik disfonksiyon (%19), sepsis (%17,8) ve
kardiyovaskuler yetmezlik (%16) idi. Enfeksiyon 231 (%85,9) hastada goruldu. Sepsis tanisi ile
dlen 109 (%40,5) hastanin 48'i (%40) sepsis tanisi ile YBU'ye yatirildi. En sik solunum sistemi
enfeksiyonlari saptandi (%34,6). Ylz yetmis hastada (%63,2) septik sok gordldu ve bunlarin 61'inde
(%22,7) renal replasman tedavisi gerekti. Olen hastalarin %34,6'sinda XDR enfeksiyon gelisti ve
YBU'ye yatmadan énce antibiyotik kullananlarda gériilme sikligi daha fazlaydi (p=0,02). YBU'ye
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kabul edilmeden 6nceki ortalama hastanede kalis stiresi ve YBU'de kalis siiresi sirasiyla 22+25,8 ve 10,1+12,7 giin idi. Dahili YBU'de 6len hasta sayisi

cerrahi YBU'de 6lenlerden daha fazlaydi (p=0,018).

Sonug: Dahili YBU'de 6len kritik hasta sayisi cerrahi YBU'de 6lenlerden daha fazlaydi. Olen kritik hastalarin %40'ina sepsis teshisi konuldu ve bunlarin
1/3'tinde XDR enfeksiyonu vardi. YBU'ye yatmadan énce antibiyotik kullanan hastalarda XDR enfeksiyonlari daha sikti.
Anahtar Kelimeler: Coklu ilac direnci, sepsis, 0len kritik hasta, yogun bakim Gnitesi

Introduction

Sepsis is a fatal syndrome that affects millions of people
worldwide and life-threatening organ dysfunction due to a
dysregulated host response to infection (1,2). The incidence
of sepsis is increasing day by day and one of the most
common causes of global mortality. Therefore, sepsis is
an important public health problem with serious economic
consequences. Its treatment is difficult and sepsis is one
of the main causes of hospital and intensive care unit (ICU)
deaths (3,4). Drug-resistant bacterial infections are one of
the reasons that complicate the management of sepsis
and increase mortality. There were many definitions of
drug-resistant infections in the literature. Experts from the
European Center for Disease and Control (ECDC) and the
Centers for Disease Control and Prevention (CDC) have
updated the definitions. Accordingly, multi-drug resistant
defines the microorganism resistant to at least one of three
or more antimicrobial agent categories; extensively drug-
resistant (XDR); defines as nonsusceptibility to at least
one agent in all but two or fewer antimicrobial categories.
Pandrug resistant (PDR) defines as nonsusceptibility to
all agents in all antimicrobial categories (5-7). Invasive
procedures and usage of broad-spectrum antibiotics are
associated with an increased incidence of sepsis and drug-
resistant infections (6-8). The aim of this study was to
determine the demographic and clinical characteristics of
deceased critically ill patients, the prevalence of sepsis and
XDR infectious-related deaths within 1 year in the ICU of
Baskent University Medical Faculty Ankara Hospital.

electronic medical and nursing records. The demographic
characteristics and clinical characteristics (age, gender,
comorbidities, transplantation, etc.), drugs used before ICU
admission, reasons for ICU admission and severity scores
[Acute Physiology and Chronic Health Evaluation (APACHE-II)
score; Sequential Organ Failure Assessment (SOFA) score;
Glasgow coma score (GCS)], incidence of infection, sepsis
and XDR, focus of infection, septic shock, organ failures
(change of consciousness, respiratory failure, cardiovascular
failure and circulatory failure, acute kidney failure, acute liver
failure), presence of vascular, urinary and drain catheters,
intubation and mechanical ventilation characteristics, length
of hospital and ICU stay of deceased critically ill patients
were retrospectively analyzed. XDR strains were identified
according to criteria defined by ECDC and CDC (5). Sepsis
and septic shock were defined according to the 2020
surviving sepsis campaign (1). Acute kidney injury was
identified on the basis to the Kidney Disease Improving
Global Outcomes clinical practice guidelines (9).

Statistical Analysis

The statistical analysis was performed using The
Statistical Package for Social Sciences 25.0 (version 25.0;
SPSS Inc., Chicago, IL, USA). Frequencies were expressed
as numbers (n) and percentages (%). Variables are expressed
as mean values + standard deviation. Categorical variables
between the two groups were analyzed with the chi-
square test. Values of p<0.05 were considered statistically
significant. This study was approved by the Baskent
University Institutional Review Board (project no: KA21/309).

Materials and Methods

The data of patients who died in the ICU of Baskent
University Faculty of Medicine Ankara Hospital between
January 1, 2019 and January 1, 2020 was retrospectively
analyzed. Adult patients aged 18 years or more who died
in ICU were included in the study. Patients younger than 18
years, who died within 24 hours of admission to ICU, who
did not die in the ICU and whose data were not available
were excluded. The following data were obtained from
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Results

Of the 525 patients admitted to the ICU during the
study period, of whom 269 died in the ICU. The mean age
was 70.5+£15.0 years (between 18 and 97 years) including
143 (53.2%) male and 126 (46.8%) female (Table 1). The
mean APACHE-Il score was 23.4+20.9, GCS was 9.8+4.4
and the SOFA score was 8.2+3.6 on ICU admission (Table
2). There were 151 patients (56.1%) in medical ICU and 118
patients (43.9%) in surgical ICU. Most of the patients were
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admitted from other services (53.5%) within our hospital
and emergency services (30.5%) (Table 1). Two hundred
sixty (96.7%) of our patients had at least one comorbidity.
Hypertension (130 patients, 48.3%) was the most common
comorbidity and the others were malignancy (46.5%),
cerebrovascular disease (35.7), immunosuppression (33.5%)
and transplantation (2.6%). The reasons for ICU admission
were respiratory failure (34.9%), neurologic dysfunction
(19.0%), sepsis (17.8%), and cardiovascular failure (16.0%),
respectively (Table 3). Two hundred forty two patients
(90.0%) had central venous catheter, 55 patients (20.4%) had

Table 1. Demographic and clinical characteristics of patients

drain line, 238 patients (88.5%) had urinary catheterization.
One hundred nine patients (40.5%) were followed up with
a diagnosis of sepsis in the ICU. While 48 patients (44.0%)
with sepsis were admitted to the ICU, 61 patients (55.9%)
were diagnosed with sepsis during the follow-up in the
ICU. Septic shock was seen in 170 patients (63.2%). The
common focus of infection were the respiratory system
(34.6%, n=93), genitourinary system (20.8%, n=56), blood
stream infections (14.1%, n=38) and intraabdominal (10.0%,
n=27), respectively. A total of 104 microorganisms were
identified; 72 Gram-negative bacteria and 27 Gram-positive
bacteria and 5 fungus. The infectious pathogens were
Klebsiella pneumoniae (8.2%), Enterococcus spp. (5.6%),
Extended-spectrum beta-lactamase Escherichia coli (5.2%),
Escherichia coli (4.8%), Pseudomonas aeruginosa (4.5%),
Acinetobacter baumanii (3.0%), respectively (Table 4).
Nineteen percent of the patients had Acinetobacter baumanii
colonization and 34.6% (n=93) had carbapenem resistance
(XDR). Sixty-two (66.7%) patients with XDR infection used

Table 3. The reasons to intensive care unit admission

Organ and system involvement Number (%)
Respiratory system 94 (34.9)
Neurologic system 51(19.0)
Cardiovascular system 43 (16.0)
Genitourinary system 10(3.7)
Gastrointestinal system 6(2.2)
Hematological system 3(1.1)
Sepsis 48 (17.8)

Variables Total (n=269)
Age, years, mean + SD, range, years 70.4+15.0 (18-97)
Sex

Male 143 (53.2)
Female 126 (46.8)
Etiology

Medical causes 151 (56.1)
Surgical causes 118 (43.9)
Admission from

Emergency 82 (30.5)
Ward in hospital 144 (53.5)
From outer center 10(3.8)
Others 33(12.2)
Comorbidities

Hypertension 130 (48.3)
Diabetes mellitus 87 (32.3)
Coronary artery disease 76 (28.3)
Obstructive pulmonary diseases 44 (16.4)
Malignancy 125 (46.5)
Cerebrovascular disease 96 (35.7)
Chronic kidney disease 48 (17.8)

SD: Standard deviation

Table 2. Severity scores on ICU admission of patients

Table 4. Types of infectious pathogens

Severtiy scores Mean + SD
APACHE-II score 23.4+20.9
SOFA score 8.2+3.6
GCS score 9.8+4.4

score, SD: Standard deviation

ICU: Intensive care unit, APACHE-II: Acute Physiology And Chronic Health
Evaluation-ll, SOFA: Sequential Organ Failure Assessment, GCS: Glasgow coma

Variables Frequency (n) Percent (%)
r:stilsetr;;stmth extensively drug 93 346
Klebsiella pneumoniae 22 8.2
Pseudomonas aeruginosa 12 4.5
Acinetobacter baumanii 8 3.0
Proteus mirabilis 2 0.7
Extended-spectrum beta- 14 52
lactamase-Escherichia coli

Escherichia coli 13 4.8
Enterococcus spp. 15 5.6
Staphylococcus aureus 11 4.1
Candidaspp. 3 1.1
Aspergillus spp. 2 0.7

Turk J Intensive Care 2022;20(Suppl 1):1-6



4 Yesiler et al. Extensively Drug Resistant Infections and Deceased Critically |ll Patients

antibiotic before ICU admission. Presence of infection
before ICU admission, central venous catheter, drain line
and urinary catheter were associated with XDR infections
(p=0.021, 0.001, 0.002, 0.044, respectively). While 37 (13.8
%) patients were isolated on ICU admission, 38 (14.1%)
patients were isolated in the ICU. Fifty-one patients (19.0%)
were not diagnosed with infection before ICU admission.
There was an infection in 38.6% (n=104) of the patients
while lying in the ward. Two hundred sixty four (98.1%)
patients were intubated and 34 patients (12.6%) required
tracheotomy. At the same time, mechanical ventilation were
used in 226 patients (84.0%), and renal replacement therapy
in 61 patients (22.7%) in the first 3 days.

The mean value of leukocyte, C-reactive protein and
procalcitonin were 15.4+34.4 10%/uL, 141.1+£119.3 mg/dL
and 9.1+15.7 ng/mL, respectively. There was no statistically
significant difference between patients with and without
XDR infection. The mean length of hospital stay was
12.3+21.6 days before ICU admission. The mean length of
ICU and hospital stay were 10.1+12.7 and 22.0+25.8 days.
Intubation was performed on the mean 2.2+3.8 day after ICU
admission. The mean duration of intubation and mechanical
ventilation were 4.8+4.2 and 7.1+£10.0 days. The mean
length of central venous catheter stay was 24.8+37.5 days.
Patients with XDR infection had longer length of hospital
stay before ICU admission, ICU-hospital stay. In this patient
group, the number of days with intubation, mechanical
ventilation and central venous catheter were higher than
patients without XDR (p<0.05) (Table 5).

The 7 and 30 day mortality were 58.4% and 92.6%,
respectively. The 30-day mortality rate of medical ICU
(58.2%) was significantly higher than surgical ICU (41.8%)
(p=0.018).

Discussion

In this study, we investigated the prevalence of sepsis
and XDR infection in deceased critically ill patients for 1
year. Of the 525 patients admitted to the ICU during the
study period, 269 deceased were evaluated. The deceased
critically ill medical patients were higher than the surgical
patients. Forty percent of deceased critically ill patients
were diagnosed with sepsis and one third of them had
XDR infection. XDR infections were more frequent among
patients who used antibiotics, had infection and stayed in
hospital before ICU admission, with central venous catheter,
urinary catheter and drain line. The deceased patient with
XDR infections had prolonged ICU-hospital stay and duration
of intubation-mechanical ventilation. In our study, it was
found that patients who died were mostly followed in the
medical ICU. Orban et al. (10) presented that the mortality
rate was higher in mixed (medical-surgical) ICU, most of the
anticipited deaths were in the medical ICU. The number of
organ failures was higher among anticipated death patients
in Orban’s study. This difference was thought to be related
to the older age of our patients and the presence of more
comorbidities in our study. At the same time, mortality rate
was higher in medical ICU in the study of Ay et al. (11).
Because, similar with our groups, they were older than 70
years and had more cardiopulmonary problems. Sepsis
remain high-risk factor for mortality in critically ill patients.
We presented that the the incidence of sepsis at ICU
admission was 44%. Orban et al. (10) reported that the
sepsis incidence was 28% and 63% of patients had central
venous catheter. We thought that this high rate was related
to the hospitalization, presence of infection and antibiotic
usage of our patients before ICU admission. At the same
time, our patients were older and had more comorbidities.

Table 5. Length of stay and outcomes of patients
Mean +SD
Total (n=269) XDR (n=93) Non-XDR (n=176) p-value

Intubation time 4.814.2 5.2+0.5 3.210.2 <0.001
Duration of central venous catheter 24.8+37.5 37.5+2.8 36.213.7 0.006
Duration of MV 7.1+£10.0 14.5+1.5 4.6+0.3 <0.001
LOS before ICU 12.3+21.6 27.5%2.8 17.5+1.3 0.038
LOS atICU 10.1£12.7 17.6£1.8 6.1£0.4 <0.001
LOS at hospital 22.0£25.8 32.623.4 18.811.4 <0.001
SD: Standard deviation, XDR: extensively drug resistant, MV: mechanical ventilation, LOS: length of stay, ICU: intensive care unit
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Invasive devices such as central venous or urinary catheters,
or inadequate handwashing practices among healthcare
workers, may cause the risk of infection in patients admitted
to the hospital even for non-infectious reasons (4,10,12). A
high number of our patients had central venous catheter
and/or urinary catheterization. However, in our study, we did
not investigate handwashing practices among healthcare
workers. Further studies could meet this objective in the
future. Antimicrobial resistance poses a major threat to
patient’s treatment as it leads to prolonged hospital-ICU
stay, increased morbidity and mortality, and severe economic
loss for patient and nation (13). We reported that 34.6% of
deceased patients had XDR infection and infection before ICU
admission, presence of central venous catheter, drain line
and urinary catheter were associated with XDR infections.
The patients with XDR infection had prolonged ICU and
hospital stay. Longer duration of intubation and mechanical
ventilation were required. Inappropriate and excessive usage
of antibiotics and invasive procedures were common causes
of drug-resistant infections have been presented (13,14). A
clinical trial showed that receiving total parenteral nutrition,
prior carbapenem use, and prior fluoroquinolone use were
independently associated with XDR infections (8).

This study has some limitations. It was a retrospective
study and had a small number of patients. It was conducted
at a single center, which limits the generalizability of the
results. Inclusion of only deceased patients is a limitation
of the study for mortality rates. The data were collected
from the digital patient records. There is a limitation for risk
factors and a deficiency for identifying antibiotic types. Not
all laboratory tests were done in all patients.

Conclusion

One of the most important causes of ICU death is
sepsis and one of the causes of sepsis is drug-resistant
infection. Forty percent of deceased critically ill patients
were diagnosed with sepsis and one third of them had
XDR infection. The deceased critically ill medical patients
were higher than the surgical patients. XDR infections were
associated antibiotic usage and hospital stay before ICU
admission and invasive procedures (central venous catheter,
drain line and urinary catheter, etc.). Preventing infections
in ICU or hospital is most important than treatment.
Determination and preventing risk factors for sepsis may
reduce morbidity, mortality and economic losses.
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The Relationship Between Preoperative Prognostic
Nutritional Index and Postoperative Mortality in
Patients with Hip Fracture

lleri Yas Kalga Kingi Hastalarinda Preoperatif
Prognostik Beslenme Indeksinin Postoperatif
Mortaliteyle llikisi

ABSTRACT Objective: Hip fractures are an important health problem in geriatric patients.
Preoperative estimation of mortality risk can be done by assessing malnutrition, establishing a
perioperative treatment plan, determining the prognosis, and reducing morbidity and mortality.
The prognostic nutritional index (PNI) is a simple, cost-effective, and easily applicable indicator of
nutritional status in patients. This study aimed to determine the relationship between preoperative
PNI and postoperative mortality in patients with hip fracture.

Materials and Methods: This prospective observational study included 183 patients aged 65-95
years who had |-V American Society of Anesthesiologists physical status and were operated within
the first 48 h after hip fracture. Patients were divided into two groups according to the 37.25 cutoff
value of PNI. In total, 172 patients completed the study, of which 53 were in the low PNI group
and 119 in the high PNI group.

Results: The length of hospital stay, postoperative delirium, and 3-month mortality were significantly
higher in the low PNI group than in the high PNI group (p=0.035, p=0.001, p=0.0001, respectively).
Conclusion: Using PNI for diagnosing malnutrition in patients with hip fractures can help create
an optimized treatment plan and reduce mortality. PNI is an easily calculated, objective, and
inexpensive biomarker that can be used in routine screening.

Keywords: Prognostic nutritional index, hip fracture, mortality, delirium, malnutrition

6z Amac: Kalca kiriklari geriatrik hasta grubunda énemli bir saglik sorunudur. MalnUtrisyonun
saptanmasi, perioperatif tedavi planinin olusturulmasi, prognozun belirlenmesi ve bdylece morbidite
ve mortalitenin azaltiimasi acisindan énemlidir. Prognostik beslenme indeksi (Prognostic nutritional
index, PNI), hastalarin beslenme durumunun bir gdstergesi olan basit, uygun maliyetli ve kolay
uygulanabilir bir parametredir. Bu galismanin amaci, postoperatif kalca kirigi hastalarinda preoperatif
PNI ile mortalite arasindaki iliskiyi incelemektir.

Gerec ve Yontem: Bu prospektif gdzlemsel calismaya, kalca kirngi sonrasi ilk 48 saat icinde ameliyat
edilen, Amerikan Anesteziyoloji Dernegi skoru I-1V arasi olan, 65-95 yas arasi 183 hasta dahil edildi.
Hastalar PNI'nin 37,25 esik degerine gore 2 gruba ayrildi. Toplamda 172 hasta calismayi tamamladi:
53"l grup distk PNI'da ve 119'u grup ylksek PNI'da siniflandi.

Bulgular: Hastanede kalis slresi grup duslik PNI'da anlamli olarak daha yuksekti (p=0,035).
Postoperatif deliryum grup diistik PNI'da anlamli olarak daha yiiksek bulundu (p=0,001). Ug aylik
mortalite grup distk PNI'da anlamli olarak daha ytksekti (p=0,0001).

Sonug: Rutin taramalarda kullanilabilecek kolay hesaplanabilen, objektif ve ucuz bir biyobelirteg
olan PNI ile kalca kiriklarinda malnUtrisyon tanisi konarak optimize bir tedavi plani olusturmak ve
mortaliteyi azaltmak mimkuUn olabilir.

Anahtar Kelimeler: Prognostik beslenme indeksi, kalga kirngi, mortalite, deliryum, malndtrisyon
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Introduction

The risk of osteoporosis increases with the decrease in
bone mineral density with advancing age, and hip fractures
occur as a result of low energy trauma (1). The incidence of
hip fractures is an important health problem in the world with
an aging population (2). Hip fractures with a 1-year mortality
of 20-30% in the geriatric patient group fractures cause
long intensive care unit and hospital stays (3). While the
treatment and care process of hip fracture negatively affects
the patient physically, psychologically and socially, it also
creates a serious economic burden for the health system
(4). Therefore malnutrition increases the postoperative
complications shown in studies (5-7). Nutrition of the patient
is important as it is a modifiable risk factor (8). Preoperative
estimation of mortality risk by detecting malnutrition in
hip fractures, establishing a perioperative treatment plan,
determining the prognosis and reduce morbidity and
mortality. The prognostic nutritional index (PNI) is calculated
by serum albumin concentration and peripheral blood
lymphocyte count. Its formula is 10 x serum albumin (g/
dL) + 0.05 x total lymphocyte count (/mm?3) (9). The albumin
concentration is an indicator of nutritional status associated
with postoperative complications. Lymphocyte values may
decrease with malnutrition, viral infections, autoimmune
and inflammatory system activations. PNl is a simple, cost-
effective and easily applicable parameter that has been
frequently used in mortality, morbidity and prognosis studies
in recent years to evaluate the immunological and nutritional
status of patients in cancer surgery (9-12). To our knowledge,
there are very few studies investigating the relationship of
PNI'in hip fracture patients (13,14). Therefore, the primary
aim of this study was the relationship between preoperative
PNI and 3-month mortality in postoperative hip fracture
patients. Secondary aim of this study was the association of
preoperative PNI and delirium.

Materials and Methods

This prospective observational study was conducted
between January-March 2021, approved by the Institutional
Board of Istanbul University, Istanbul Faculty of Medicine,
Department of Orthopedics and Traumatology, with the
number 21/01/2021-8. Patients were informed about
the surgery, anesthesia, intensive care procedures, their
participation to the study and the publication of the study,
and their written consent was obtained. The study is
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reported according to the Strengthening the Reporting of
Observational Studies in Epidemiology guidelines (15). The
study included hip fracture patients aged 65-95 years, with
American Society of Anesthesiologists (ASA) physical status
I-I\V, operated within the first 48 hours after the fracture,
without delirium and neurological disease in the preoperative
period. Patients with hematological disease, liver pathologies,
chronic kidney disease, patients who underwent general
anesthesia, had insufficient follow-up data, and refused to
participate in the study were excluded from the study. \When
the patients came to the operating room, routine monitoring
(electrocardiogram, blood oxygen saturation, non-invasive
blood pressure) was followed by radial artery cannulation
so arterial blood pressure monitoring was performed. After
mild/moderate sedation with 1.5 mcg/kg IV fentanyl under
4 It/min mask O,, hemispinal anesthesia was administered
with 10 mg of hyperbaric bupivacaine through the L3-4 spinal
space in the lateral position. The following variables were
recorded on admission: demographic findings [age, gender,
body mass index (BMI)], additional diseases before surgery;
hypertension (HT), diabetes mellitus (DM), pulmonary
pathologies (chronic obstructive pulmonary disease, asthma,
interstitial pulmonary disease, atelectasis, obstructive sleep
apnea syndrome), cardiac pathologies (coronary artery
disease, congestive heart failure, atrial fibrillation, pacemaker/
implantable cardioverter-defibrillator).

All patients were admitted and followed in the intensive
care unit after surgery. No vasopressor/inotrope was used
perioperatively. Postoperative mechanical ventilation or renal
replacement therapy support was not required. Operation
times, the amount of fluid given during the operation and
blood transfusion, intensive care and hospital stays were
recorded. Patients were followed up for 3-month mortality.
The mental status of the patients at the preoperative and
postoperative 48" hour was evaluated with the confusion
assessment method (CAM) (16). The CAM method was
validated in our country (17). Lymphocyte count and albumin
values were recorded from the 15t day preoperative blood
results and PNI was calculated with the formula 10 x serum
albumin (g/dL) + 0.05 x total lymphocyte count (/mm3) (9).
Patients were divided into 2 groups according to the 37.25
cut-off value of PNI. C-reactive protein (CRP) and pro-BNP
(B-type natriuretic peptide) values were recorded.

Statistical Analysis

Statistical analyses were performed with SPSS 21.0
(SPSS Inc, Chicago, IL, USA). All demographic data were
analyzed using descriptive statistical methods (mean,
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standard deviation, frequency). Comparisons between
groups were performed using Student’s t-test and chi-
square test for normally distributed data and the Mann-
Whitney U test for non-parametric data. A p-value of <0.05
was considered statistically significant. Receiver operating
characteristic (ROC) curve analysis was executed to assess
the predictive value of PNI for mortality, and the cutoff values
were analyzed by Youden index.

If the true difference in the mean response of matched
pairs is 3.94, a sample size of 164 patients achieved a
power of 0.80 which allowed for the detection of a 10% PNI
difference by using the Power Analysis Program (G-Power,
PS. version 3.1.2). Prior data indicate that the difference
in the response of matched pairs is normally distributed
with standard deviation 10.2. The type | error probability
associated with this test of this null hypothesis is 0.05 (14).

Results

One hundred eighty threepatients with hip fractures who
were operated under spinal anesthesia were eligible for the
study and were divided into 2 groups, group low PNI and
group high PNI, according to the PNI cut-off value. In total,
172 patients completed the study: 53 in group low PNI and
119 in group high PNI (Figure 1).

The mean PNI calculated from albumin and lymphocyte
values was 40.12+6.32 and is shown in Table 1 as the
demographic findings of the patients. There was no
significant difference between the two groups in terms of
age and gender (p>0.05). BMI was significantly lower in
group low PNI (p=0.025). ASA scores were significantly
higher in group low PNI (p=0.005) (Table 2). When the
additional diseases of the patients are evaluated, there
was no significant difference between the two groups
in terms of preoperative HT, DM, pulmonary and cardiac

Patients with hip fractures (n =228)

Excluded

. general anesthesia (n=18)

. preoperative delirium (n=12)

. not meeting inclusion criteria (n=9)
. declined to participate (n = 6)

Assessed for eligibility (n = 183)

l ALLOCATION l

PNI value below 37.25

Group Low PNI (n = 57)

PNI value above 37.25
Group High PNI(n = 126)

FOLLOW-UP

Lost follow up (n =4)

Lost follow up (n =7)

ANALYSIS

Final Analysis (n = 53)

Figure 1. Flowchart of the hip fracture patients
PNI: Prognostic nutritional index

Final Analysis (n=119)
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Table 1. Descriptive data of all patients
n=172
Age (years) 80.18+8.24
Male 55 (32.0%)
Sex
Female 117 (68.0%)
BMI 26.02+4.97
1 5(2.9%)
2 62 (36.0%)
ASA 3 88 (51.2%)
4 17 (9.9%)
5 0(0%)
. . Yes 129 (75%)
Preoperative hypertension
No 43 (25.0%)
L . Yes 117 (68.0%)
Preoperative diabetes mellitus
No 55 (32.0%)
P ’ ) thol Yes 141 (82.0%)
reoperative pulmonary pathology
J No 31(18.0%)
. . Yes 109 (63.4%)
Preoperative cardiac pathology
No 63 (36.6%)
CRP 64.88+59.53
PRo-BNP 3385.124+6433.01
Lymphocyte (/mm3) 1157.61+549.41
Albumin (gr/dL) 3.4040.66
Prognostic nutritional index 40.12+6.32
Perioperative fluid (mL) 1957.26+890.81
Perioperative blood transfusion (units) 0.2733+0.61
Operation time (hours) 1.83+0.64
Postoperative delirium Yes 16 (9.3%)
No 156 (90.7%)
Length of hospital stay (days) 13.414£5.34
Length of ICU stay (days) 2.33+1.36
Yes 38(22.1%)
3 months mortality
No 134 (77.9%)
BMI: Body mass index, ASA: American Society of Anesthesiologists, CRP: C-reactive protein, PRo-BNP: B-type natriuretic peptid, ICU: intensive care unit

pathologies (p>0.05). From the preoperative laboratory
results, lymphocyte and albumin levels were significantly
lower and CRP values were significantly higher in group low
PNI (p=0.0001). pro-BNP was significantly higher in group
low PNI (p=0.029) (Table 2).

There was no significant difference between the two
groups in terms of operation times (p>0.05). The amount of
fluid and blood transfusion given intraoperatively was similar
in both groups (p>0.05). While there was no significant
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difference between the two groups in terms of intensive
care unit length of stay (p>0.05), the length of hospital stay
was significantly higher in group low PNI (p=0.035) (Table
2). Postoperative delirium was found to be significantly
higher in group low PNI (p=0.001). 3-month mortality was
significantly higher in group low PNI (p=0.0001) (Table 2).
According to the ROC curve analysis, preoperative PNI
level was a predictor for mortality with an area under the
curve of 0.767 [95% confidence interval (Cl)]=0.673-0.861,



Canbolat et al. Prognostic Nutritional Index in Patients with Hip Fracture

11

Table 2. Comparison of group low-PNI and group high-PNI

Group low PNI Group high PNI
n=53 (30.81%) n=119 (69.28%) p-value
Age (years) 81.67+8.81 79.51+£7.92 0.112
Male 18 (34.0%) 37 (31.1%)
Sex 0.709
Female 35 (66.0%) 82 (68.9%)
BMI 24.74+6.25 26.59+4.19 0.025*
1 0 (%) 5(4.2%)
ASA 2 11 (20.8%) 51 (42.9%)
3 33 (62.3%) 55 (46.2%) 0.005%
4 9(17.0%) 8(9.9%)
Preoperative Yes 13 (24.5%) 30 (25.2%) 0924
hypertension No 40 (75.5%) 89 (74.8%)
Preoperative diabetes Yes 39 (73.6%) 78 (65.5%) 0297
mellitus No 4(26.4%) 41 (34.5%)
Preoperative pulmonary Yes 41 (77.4%) 100 (84.0%) 0301
pathology No 12 (22.6%) 19 (16.0%) '
Preoperative cardiac Yes 37 (69.8%) 72 (60.5%) 0242
pathology No 16 (30.2%) 47 (39.5%) '
CRP 92.48+59.86 52.95+55.52 0.0001*
Pro-BNP 5126.13£9087.01 2570.18+4547.35 0.029*
Lymphocyte (/mm?) 859.62+363.65 1290.33+567.01 0.0001*
Albumin (gr/dL) 2.74+0.64 3.69+0.42 0.0001*
Perioperative fluid (mL) 1879.24+864.54 1992.01+£903.68 0.445
Perioperative blood transfusion (units) 0.37 +0.68 0.22+0.55 0.164
Operation time (hours) 1.88+59.60 1.80£50.66 0.0453
Postoperative Yes 11 (20.8%) 5 (4.2%) 0.001*
delirium No 42 (79.2%) 114 (95.8%) '
Length of hospital stay (days) 13.9945.31 12.13+5.23 0.035*
Length of ICU stay (days) 2.15+1.06 2.41+1.48 0.393
Yes 25 (47.2%) 13(10.9%)
3 months mortality 0.0001*
No 28 (52.8%) 106 (89.1%)

natriuretic peptid, *p<0.05 is defined as statistically significant

BMI: Body mass index, ASA: American Society of Anesthesiologists, ICU: intensive care unit, PNI: prognostic nutritional index, CRP: C-reactive protein, PRo-BNP: B-type

p=0.0001) (Figure 2). The sensitivity and specificity were
0.791 and 0.342 respectively with the cut-off value of 37.25.

Discussion

In this prospective observational study, it was found
that low PNI values calculated from preoperative laboratory
results highly increased hospital stay length (p=0.035),
postoperative delirium (p=0.001) and 3-month mortality
(p=0.0001) in hip fracture patients operated under spinal

anesthesia. The incidence of 3-month mortality ranges from
5-24% in hip fractures (18). This high mortality is related
to the preoperative functional status and accompanying
comorbidities of the patients as well as the trauma and
surgical process (19). In this study, 3-month mortality was
found to be 22.1% in all patient groups, consistent with the
literature, but the low PNI group mortality was found to be
as high as 47.2% (p=0.0001). Wilson et al. (20) by evaluating
albumin and total lymphocyte counts separately, found that
mortality in hip fractures with malnutrition was approximately

Turk J Intensive Care 2022;20(Suppl 1):7-13
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ROC Curve

Sensitivity

00 02 0',4 0',6 08 1,0
1 - Specificity
Diagonal segments are produced by ties.

Figure 2. The ROC curve analysis

ROC: Receiver operating characteristic

25%. PNI calculated with the albumin lymphocyte formula
reflects the balance between inflammation and nutrition. In
this study, we concluded that PNI is more sensitive marker
and can detect mortality more effectively than separately
assessed albumin and total lymphocyte counts. Lu et al.
(21) retrospectively demonstrated that low albumin and
lymphocyte levels are prognostic factors in determining
1-year mortality in hip fractures with advanced age.
Hypoalbuminemia may occur in synthesis disorders such
as hepatocellular dysfunction and protein malnutrition, renal
losses such as nephrotic syndrome, gastrointestinal losses
such as protein-losing enteropathy, and increased catabolism
such as sepsis (22). Lymphopenia can be seen in viral
infections, autoimmune and inflammatory system activations
and some types of gastrointestinal cancer, malnutrition and
suppression of immunity. Although the exact mechanism is
not understood, increased serum cortisol levels may cause
a decrease in lymphocyte count (23). PNI biomarker, which
we think can be used in routine screening of malnutrition
in patients with hip fracture, has been shown to be an
independent prognostic marker in various malignant tumors
(9-12). In this paper, it was expected that BMIs would be low
and ASA scores would be high in group low PNI as it indicated
malnutrition (p=0.025, p=0.005, respectively). In accordance

Turk J Intensive Care 2022;20(Suppl 1):7-13

with the literature, albumin and lymphocytes were low, and
CRP and pro-BNP were found to be significantly higher in
group low PNI (p=0.0001, p=0.0001, p=0.0001, p=0.029,
respectively) (24). Preoperative comorbidities, operation
times, the amount of fluid and blood transfusion given
intraoperatively was similar in both groups. Postoperative
delirium and hospital stay length were also increased in
group low PNI, that shown before in the study of Xing et al.
(14) (p=0.001, p=0.035, respectively). The increase in post-
fracture complications such as delirium, the deterioration of
the general condition of the patients, prolongs the duration
of care and increases the hospitalization period. The main
limitation of this study is that it is based on data from a
single center; therefore, prospective randomized controlled
trials are required. The second limitation of our study is the
small number of our sample group. Different results can be
obtained in studies with larger patient groups.

Conclusion

In conclusion, malnutrition is an important factor
increasing postoperative mortality in hip fractures. We think
that it is possible to create an optimized treatment plan and
reduce mortality by making the diagnosis of malnutrition in
hip fractures with PNI, an easily calculated, objective and
inexpensive biomarker that can be used in routine screening.
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Results of 1,430 Patients Admitted to Intensive Care
Unit with Suspicion of COVID-19 in Turkey’s Capital-
Ankara: A Single Center Study

Tiirkiye’nin Baskenti Ankara’da COVID-19 Siiphesiyle
Yogun Bakima Kabul Edilen 1,430 Hastanin Sonuclari:
Tek Merkezli Galisma

ABSTRACT Objective: The patients admitted to coronavirus disease-2019 (COVID-19) intensive
care units (ICUs) with the suspicion of COVID-19 in the first four months of the pandemic were
evaluated both in diagnostics and according to periods of the pandemic.

Materials and Methods: The data of 1,430 patients admitted to the COVID-19 ICUs were recorded
with the same algorithm in a single-center retrospectively. Patients were classified as COVID-19
and non-COVID-19 patients according to polymerase chain reaction results, radiological and clinical
findings. Also, COVID-19 patients were compared as dying and surviving. Additionally, the data of
patients admitted to COVID-19 ICUs during the onset of the pandemic and during the normalization
period were also compared.

Results: Of 1,430 patients, 630 were included in the COVID-19 group and 800 in the non-COVID-19
group. While there was a significant difference in the mean age of the groups, there was no
difference between the genders (p=0.001, p=0.262 respectively). The age in the COVID-19 and
deceased group was higher than that in the survivors (p<0.001). The most common presenting
symptom was dyspnea (51.2%), while hypertension’s most common comorbidity (51.2%). During
the normalization period, the rate of patients admitted to the ICU with the diagnosis of COVID-19
and the mortality rates in the ICU was higher.

Conclusion: The initial period of the pandemic was spent understanding COVID-19, which entered
our lives as a mystery at the same time. It was a guiding period for us to treat patients more
effectively while protecting the community and healthcare professionals.

Keywords: COVID-19, intensive care unit, mechanical ventilator, high flow nasal oxygen, mortality

0Z Amag: Pandeminin ilk dort aylik ddneminde koronaviriis hastaligi-2019 (COVID-19) siiphesiyle,
COVID-19 YBU'lerine kabul edilen hastalar tanilarina ve dénemlere gore karsilastiridi.

Gerec ve Yontem: Tek merkezde ayni algoritma ile COVID-19 YBU'ye kabul edilen 1,430 hasta
verisi retrospektif olarak kaydedildi. Hastalar polimeraz zincirleme reaksiyonu sonucu ile radyolojik
ve klinik bulgulara gdre COVID-19 ve non-COVID-19 hastalar olarak siniflandiriidilar. Ayrica COVID-19
hastalari mortalite ve sagkalim acisindan da karsilastirildi. Bunun yaninda, pandeminin baslangici
ve normallesme déneminde COVID-19 YBU'lerine kabul edilen hastalarin verileri degerlendirildi.
Bulgular: Calismaya alinan 1,430 hastanin 630'u COVID-19, 800'(i non-COVID-19 gruptaydi. Yas
ortalamalarinda anlamli bir farkliik bulunurken, cinsiyetler arasinda bir farkllik yoktu (p=0,001,
p=0,262). COVID-19 6len grubun yas ortalamasi yasayan gruptan daha yiiksekti (p<0,001). En
sik basvuru semptomu dispne (%51,2), en sik eslik eden komorbidite hipertansiyon (%51,2) idi.
Normallesme déneminde “COVID-19" tanisi ile yogun bakima kabul edilen hasta orani ve yogun
bakimda mortalite orani daha fazlaydi.

Sonug: Pandemi baslangic ddnemi hayatimiza bir bilinmez olarak giren COVID-19'u anlayabilmekle
gecti ve ayni zamanda toplumu ve saglik calisanlarini koruyarak hastalari daha etkin bir sekilde tedavi
etmemiz icin yol gosterici bir periyod oldu.

Anahtar Kelimeler: COVID-19, yogun bakim Unitesi, mekanik ventilator, yiksek akimli nazal
oksijen, mortalite
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Introduction

A pandemic is defined as an epidemic occurring
worldwide, or over a vast area, crossing international
boundaries and usually affecting many people (1). The
coronavirus disease-2019 (COVID-19) pandemic, which
first appeared in China in December 2019 and is caused by
severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2), has impacted all over the world. In Turkey, the first
case was detected on March 11, 2020 (2).

The high rate of transmission of the disease caused an
increase in the number of cases. Accordingly, the number
of patients admitted to the hospital, the frequency of
hospitalization, and the need for intensive care (3). COVID-
19 can be asymptomatic or with symptoms similar to upper
respiratory tract infection, and it can also cause symptoms
that progress to respiratory failure and acute respiratory
distress syndrome (ARDS) (4). Therefore, we now know
that patients need supportive treatments that require
nasal oxygen, high flow nasal oxygen (HFO), mechanical
ventilators (MV), and even extracorporeal life support
systems (5,6). One of the critical issues to be planned during
the pandemic is determining areas such as the service and
intensive care units where COVID-19 patients will be treated
and the teams to work there. As recommended in the World
Health Organization guide, in the COVID-19 pandemic,
intensive care teams are established under the leadership
of an experienced intensive care specialist in intensive
care units. These teams consist of intensive care unit (ICU)
specialists and other specialists and personnel, especially
health workers who have previous intensive care experience
or will specialize in this field (7). The hospital in which the
study took place in a large hospital located in the capital city
of Turkey, Ankara, with interconnected floors, six hospital
buildings connected by the main mass in the middle, and
each one of six hospitals has varying numbers of general
and branch ICUs. During the pandemic, arrangements were
made in inpatient services and intensive care units to treat
patients diagnosed with COVID-19. Many patients from
Ankara and surrounding provinces were hospitalized and
admitted to the services and ICUs. In the literature, we
could not find any study comparing the patients diagnosis
with COVID-19 and non-COVID-19 patients admitted to a
single-center and pandemic intensive care unit during the
pandemic period. This study aims to evaluate and compare
the demographic and clinical characteristics, intensive care
and hospitalization times, intensive care support treatments,

and mortality rates of patients admitted to COVID-19 ICUs
with the suspicion of COVID-19 in the first four months of
the pandemic, both according to diagnosis (COVID-19 and
non-COVID-19), and in terms of pandemic periods (onset of
pandemic and normalization period).

Materials and Methods

After the Ankara City Hospital Ethics Committee’s
approval (Ethics committee no: E1-20-527), all patients aged
18 years and older who were followed up in 14 COVID-19
ICUs between 19 March and 10 July 2020 were included
in the study. Patient data were scanned and recorded
retrospectively via the hospital information management
system.

The hospital where the study was conducted is a large
health complex with many general and branch ICUs. All ICUs
have 16 isolated and negative pressure rooms containing
one bed each. On March 19" 2020, patients diagnosed
with COVID-19 began to be admitted to the neurology-
orthopedics hospital of the city hospital, which had the
highest number of ICUs and beds (9 ICUs, 144 beds) the
pandemic period. Then, in April 2020, COVID-19 patients
were admitted to the general hospital with 80 beds and
5 ICUs. As of June 15t 2020, when the number of cases
decreased and the normalization process began, only three
general ICUs in the neurology-orthopedics hospital continued
to accept COVID-19 patients while non-COVID-19 patients
were hospitalized in the remaining 11 ICUs. Thus, patients
with suspected or diagnosed COVID-19 were admitted to 14
ICUs with a total of 224 beds between March 19", 2020 and
May 31¢t, 2020, while they were admitted to 3 ICUs with 48
beds between June 1%, 2020 and July 10™, 2020. All ICUs
had at least one intensive care specialist, and the nurse-
patient ratio was 1:2. The presence of SARS-CoV-2 was
confirmed by the polymerase chain reaction (PCR) method
with oropharynx and nasopharynx swab or endotracheal
aspiration samples. PCR results were classified as positive,
negative, and patients with no PCR samples. The computed
tomography (CT) findings of the thorax before admission to
the ICU were classified as COVID-19 compatible, suspicious
and incompatible. In the diagnostic classification, patients
with positive PCR results and patients with negative PCR
results but whose clinical and radiological findings were
compatible with COVID-19 in the CT were considered as
COVID-19. Other patients were accepted as non-COVID-19.
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After all patients with suspected COVID-19 were admitted to
the ICU, at least two PCR tests were taken from all patients
at 24-hour intervals in the algorithm applied to decide which
unit the patients would be transferred to during the transport
phase. Patients with at least one positive PCR result who no
longer needed intensive care were transferred to COVID-19
services. Patients with negative results for two consecutive
PCRs were re-evaluated with the infectious diseases doctor.
Those who had a continuing need for intensive care were
transferred to the non-COVID-19 ICU. Those who no longer
needed intensive care were transferred to the non-COVID-19
service. Patients who were accepted as COVID-19 were
also divided into two groups: surviving (COVID-19 alive)
and deceased (COVID-19 dead). Age, gender, symptom,
comorbidity, Acute Physiology and Chronic Health
Evaluation-Il (APACHE-II) scores of the patients in the first
24 hours in the ICU were recorded. Nasal/mask oxygen,
HFO, noninvasive mechanical ventilation (NIMV), invasive
mechanical ventilation (IMV), hemodiafiltration or continuous
renal replacement therapy (CRRT), extracorporeal membrane
oxygenator (ECMO), vasopressor/inotrope requirements
and the length of stay in the ICU were determined from the
records. The unit where the patients were transferred to the
ICU from (emergency department, COVID-19 service, non-
CQOVID-19 service, another hospital), the length of stay in
the service or intensive care unit before the intensive care
unit, the length of stay in the COVID-19 ICU, where they are
transferred from the ICU (COVID -19 service, non-COVID-19
service, non-COVID-19 ICU, home, external center, exitus),
duration of hospitalization in the COVID-19 and non-COVID-19
service or non-COVID-19 ICU where they were transferred
from the ICU, total length of ICU and hospital stay, ICU
and hospital mortality rates were recorded. The number of
patients hospitalized in ICUs was recorded daily. In addition,
patients admitted to the ICU were classified according to 2
different periods: the onset of the pandemic (March 19®-
May 31%t, 2020) and the period when normalization began
(June 1%, 2020-July 10%, 2020).

Statistical Analysis

Statistical analysis of the data obtained in the study was
performed using the SPSS for windows 26.0 Statistical
Package Program. Continuous variables were expressed as
mean =+ standard deviation. After evaluating the suitability
of numerical data with normal distribution with Kolmogorov-
Smirnov test, Student’st test was used to compare numerical
data with normal distribution. The Mann-Whitney U test

Turk J Intensive Care 2022;20(Suppl 1):14-30

was used to compare the numerical data that did not fit the
normal distribution. Categorical data were given as numbers
and percentages. Chi-square test was used to compare
categorical data. P<0.05 was considered significant.

Results

When the data of 1,430 patients who applied to 14 ICUs
with the suspicion of COVID-19 between March 19", 2020
and July 10", 2020 were analyzed retrospectively, number
of patients admitted to the ICU was highest on April 28%,
2020 (30 patients), while on June 2", 2020, no patient was
admitted to the ICU (Figure 1). The mean age of all patients
was 71.26, the number of males was 782 (54.7%), and the
mean APACHE-II score was 17.42. Dyspnea (49.8%) was
the most common symptom and hypertension (48.6%)
was the most common comorbidity. Of all patients, 45.5%
had mild clinical symptoms and 74.3% needed nasal/mask
oxygen (Table 1). PCR results were positive in 308 (21.5%)
of 1,430 patients. According to thoracic CT findings, 554
(38.8%) patients were compatible with COVID-19, 298
(20.8%) patients were incompatible with COVID-19, and 578
(40.4%) patients were suspected of COVID-19. Six hundred
thirty patients constituted the COVID-19 group, with 308
patients with positive PCR results and 322 (22.5%) patients
with negative PCR results but consistent with COVID-19 on
thorax CT findings. A total of 800 patients with negative PCR
tests and those with inconsistent or suspicious thoracic CT
findings whose clinical findings were evaluated together
with infectious diseases doctors were included in the non-
CQOVID-19 group. The highest number of hospitalizations (203
patients) in the ICU with suspected COVID-19 were between
21s-30" April 2020, and the highest number of patients that
were diagnosed with COVID-19 (81 patients) was between
115-20™ April, 2020 (Figure 2). The patients’ intensive care
and hospital mortality rates were 37.8% (n=541) and 38.1%
(n=545b), respectively. The gender distribution in hospital
mortality was homogeneous, and the hospital mortality of
all patients by gender in 10-day periods is shown in Figure 3.

When patients were divided into COVID-19 and non-
COVID-19, the mean age and male sex ratios of the groups
were 69.98 and 72.3 (p=0.001), 56.35%, and 53.38%
(p=0.262), respectively. Fever, cough, and contact were
significantly more frequent in the COVID-19 group (p=0.05,
p=0.004, p=0.001, respectively). Other symptoms (edema,
hemoptysis, hematemesis, vaginal bleeding, aspiration,
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Table 1. Demographic and clinical characteristics of all patients, COVID-19, non-COVID-19, COVID-19 surviving and COVID-19 dying

groups

Non- COVID-19
Variables All patients :1:36\/;(? 19 COVID-19 p surviving gg\n/;zlg 65 |P

n=800 n=365
Age* 71.26£15.3 69.98+15.3 72.3£15.3 0.001 67.44116.4 73.40£12.8 <0.001
Female* 73.88%15 73.07£14.6 7447153 0.089 70.33+£15.7 77.38+11.7 <0.001
Male* 69.09+15.3 67.59+£15.3 70.33+£15.1 0.006 64.98+16.6 70.83+13 0.001
Female (n), % 648 (45.3) 275(43.65) | 373 (46.62) 026 168 (46) 107 (40.4) 0158
Male (n), % 782 (54.7) 355 (56.35) 427 (53.38) 197 (54) 158 (59.6)
Symptoms n (%) n (%) n (%) P n (%) n (%) P
Dyspnea 712 (49.8) 320(51.2) 392 (48.7) 0.347 171 (46.8) 152 (57.4) 0.009
Fever 335(23.4) 162 (25.9) 173 (21.5) 0.05 101 (27.7) 61(23) 0.187
Chills/shivering 18(1.3) 7(1.1) 11(1.4) 0.678 4(1.1) 3(1.1) 0.966
Cough 302 (21.1) 154 (24.6) 148 (18.4) 0.004 98 (26.8) 56 (21.1) 0.099
Sore throat 19(1.3) 11(1.8) 8(1) 0.209 9 (2.5) 2(0.8) 0.106
Myalgia/joint ache 30 (2.1) 13(2.1) 17 (2.1) 0.967 10 (2.7) 3(1.1) 0.161
Chest pain 46 (3.2) 15(2.4) 31(3.9) 0.123 9 (2.5) 6(2.3) 0.870
Nausea 57 (4) 26 (4.2) 31(3.9) 0.767 18 (4.9) 8(3) 0.233
Vomiting 64 (4.5) 22 (3.5) 42 (5.2) 0.124 15 (4.1) 7(2.6) 0.322
Stomach ache 37 (2.6) 12(1.9) 25(3.1) 0.161 9(2.5) 3(1.1) 0.227
Diarrhea 21(1.5) 10 (1.6) 11(1.4) 0.716 7(1.9) 3(1.1) 0.436
General disorder 209 (14.6) 87 (13.9) 122 (15.2) 0.512 48 (13.2) 41 (15.5) 0.409
Consciousness change 76 (5.3) 26 (4.2) 50 (6.2) 0.086 13(3.6) 13(4.9) 0.402
Headache 24(1.7) 12(1.9) 12(1.5) 0.531 5(1.4) 7(2.6) 0.249
Loss of strength 60 (4.2) 26 (4.2) 34(4.2) 0.953 17 (4.7) 9(3.4) 0.432
Syncope 18(1.3) 9(1.4) 9(1.1) 0.588 9(2.5) 0 0.010
Speech disorder 21(1.5) 5(0.8) 16 (2) 0.064 4(1.1) 1(0.4) 0.316
g{;rliigiirological 12 (0.8) 4(0.6) 8(1) 0.467 4(1.1) 0 0.087
Contact 21(1.5) 17 (2.7) 4(0.5) 0.001 11(3) 6(2.3) 0.567
Trauma 9(0.6) 2(0.3) 7(0.9) 0.192 2(0.5) 0 0.227
Asymptomatic 51(3.6) 23(3.7) 28(3.5) 0.838 13(3.6) 9(3.4) 0.911
Other symptoms 74 (5.2) 19(3) 55 (6.8) 0.001 13(3.6) 6(2.3) 0.347
Comorbidities n (%) n (%) n (%) P n (%) n (%) P
HT 695 (48.6) 320(51.2) 375 (46.6) 0.083 185 (50.7) 136 (51.3) 0.875
DM 447 (31.3) 206 (33) 241 (29.9) 0.221 114 (31.2) 93 (35.1) 0.308
CAD 356 (24.9) 161 (25.8) 195 (24.2) 0.505 90 (24.7) 71 (26.8) 0.544
CHF 154 (10.8) 38(6.1) 116 (14.4) <0.001 26(7.1) 12 (4.5) 0.177
Arrhythmia 77 (5.4) 18 (2.4) 59 (7.3) <0.001 9(2.5) 9 (3.4) 0.489
COPD 205 (14.3) 83(13.3) 122 (15.2) 0.315 43(11.8) 40 (15.1) 0.225
Asthma 74(5.2) 37(5.9) 37 (4.6) 0.262 28(7.7) 9(3.4) 0.024
Kidney failure 178 (12.4) 69 (11) 109 (13.5) 0.155 39(10.7) 31(11.7) 0.690
Malignancies 215 (15) 76(12.2) 139 (17.3) 0.007 40 (11) 36 (13.6) 0.318
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Table 1. Continued
Variables All patients C?VI b-19 28?/ID-1 9 p 5‘3\\::3"‘;9 CQVI D-19 p
n=630 =800 =365 dying n=265
Past CVE 115 (8) 24 (3.8) 91(11.3) <0.001 12 (3.3) 12 (4.5) 0.422
Alzheimer's 79 (5.5) 25 (4) 54 (6.7) 0.026 12(3.3) 13(4.9) 0.304
Parkinson’s 8(2) 5(0.8) 23(2.9) 0.005 1(0.3) 4(1.5) 0.084
Dementia 3(3) 17 (2.7) 26(3.2) 0.576 11(3) 6(2.3) 0.567
Other
neurological 36 (2.5) 8(1.3) 28(3.5) 0.008 6(1.6) 2(0.8) 0.325
disorders
Rheumatological diseases | 16 (1.1) 3(0.5) 13(1.6) 0.043 3(0.8) 0 0.139
Psychiatric diseases 24(1.7) 10(1.6) 14(1.7) 0.839 8(2.2) 2(0.8) 0.154
Liver diseases 9(1.3) 5(0.8) 14(1.7) 0.124 3(0.8) 2(0.8) 0.925
Thyroid disease 33(2.3) 16 (2.6) 17 (2.1) 0.576 11(3) 5(1.9) 0.375
Other 132(9.2) 42 (6.7) 90(11.2) 0.004 21(5.8) 21(7.9) 0.281
Supportive treatments | n (%) n (%) n (%) p n (%) n (%) p
Nasal/mask oxygen 1063 (74.3) 498 (79.5) 565 (70.2) <0.001 320(87.7) 178 (67.2) <0.001
Nasal high flow 134 (9.4) 102 (16.3) 32(4) <0.001 48(13.2) 54 (20.4) 0.015
NIMV 160 (11.2) 85(13.6) 75(9.3) 0.011 33(9) 52 (19.6) <0.001
MV 648 (45) 294 (46.6) 354 (44) 0.393 38(10.4) 256 (96.6) <0.001
Vasopressor/inotrope 547 (38) 249 (39.5) 298 (37) 0.434 34(9,3) 215(81.1) <0.001
Hemodialysis 234(16.3) 102 (16) 132 (16.4) 0.840 30(8.2) 72(27.2) <0.001
CRRT 14(1) 6(1) 8(1) 0.949 0 6(2.3) 0.004
ECMO 2(0.1) 2(0.3) 0 0.108 0 2(0.8) 0.096
Nursing care 475 (33.1) 140 (22.2) 335(41.6) <0.001 86 (23.6) 54 (20.4) 0.343
APACHE-II score* 17.42+£10.7 17.49+£10.8 17.36+10.6 0.977 11.7446.2 25.42+10.8 <0.001
MV time (days)*** 10.21£16.7 10.83+16.6 9.7+16.7 0.018 21.98+25.3 9.1+£14.1 <0.001
Clinical courseofthe | o (%) (%) (%) p (%) n (%) p
Mild 651 (45.5) 264 (42.2) 387 (48.1) 257 (70.4) 7(2.6)
Severe 136 (9.5) 72(11.3) 64 (8) 0.021 70(19.2) 2(0.8) <0.001
Critically severe 643 (45) 289 (46.2) 354 (44) 38(10.4) 256 (96.6)
*mean + SD, **n=654, COVID-19: coronavirus disease-2019, HT: hypertension, DM: diabetes mellitus, CAD: coronary artery disease, CHF: congestive heart failure, COPD: chronic
obstructive pulmonary disease, CVE: cardiovascular events, ICU: intensive care unit, NIMV: non-invasive mechanical ventilation, MV: mechanical ventilation, CRRT: continuous
renal replacement therapy, ECMO: extracorporeal membrane oxygenator, APACHE-II: Acute Physiology and Chronic Health Evaluation-li

anaphylaxis, urinary incontinence, hypoglycemia, hematuria,
constipation, positive result on screening, arrest, aggression,
pericardial effusion, drug intoxication) were significantly
higher in the non-COVID-19 group (p=0.001). The presence
of congestive heart failure, arrhythmia, malignancy, previous
cerebrovascular accident, and other neurological diseases,
rheumatological and other diseases were significantly higher
in the non-COVID-19 group. The need for nasal/mask oxygen,
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HFO, NIMV among the supportive treatments applied in the
ICU was significantly higher in the COVID-19 group, and the
patients in need of care were significantly higher in the non-
COVID-19 group (p<0.001, p<0.001), p=0.011, p<0.001,
respectively). While there was no significant difference
between the two groups in terms of mean APACHE-II
score, the duration of MV was longer in the COVID-19
group (p=0.977, p=0.018, respectively) (Table 1). Of the 630
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patients in the COVID-19 group, 365 (58%) survived and
265 (42%) died. While a significant difference was found
between the mean age of the patients diagnosed with
COVID-19in the surviving and dying groups, 67.44 and 73.40
(p<0.001), respectively (p=0.158), there was no difference
between the groups according to gender. Of the 630 patients
in the COVID-19 group, 365 (58%) survived and 265 (42 %)
died. While a significant difference was found between the
mean age of the patients diagnosed with COVID-19 in the
surviving and dying groups [67.44 and 73.40 (p<0.001),
respectively], there was no difference between groups in
terms of gender distribution (p=0.158). The mean APACHE-I
score was significantly higher in the dying group (25.52)
compared to the surviving group (11.74) (p<0.001). Among
the symptoms, dyspnea was significantly more common in
the dying group and syncope was significantly more common
in the surviving group (p=0.009, p=0.010, respectively).
Asthma was more common comorbidity in the surviving
group than the dying group (p=0.024). The frequency of other
symptoms and the types of comorbidities were similar in
both groups. The need for supportive treatments in the ICU
other than ECMO was significantly higher in the dying group.
MV duration was significantly longer in the surviving group
(p<0.001). The clinical course of the disease in the dying
group was significantly more severe than in the surviving
group (p<0.001) (Table 1). 69.2% of 1,430 patients were
admitted to the ICU from the emergency department. The
mean total hospitalizations of all patients in the hospital, in
COVID-19 ICU and non-COVID-19 ICU, were 16.34, 10.14,
12.65 days, respectively. It was observed that in the COVID-
19 and non-COVID-19 groups, patients were admitted to the
ICU mainly from the emergency department. However, the
acceptance of patients with COVID-19 from the pandemic
services and outside medical institutions was higher than
the non-COVID-19 group (p<0.001). The length of stay in
hospital and ICU was significantly longer in the COVID-19
group than in the non-COVID-19 group (p=0.013, p=0.039,
respectively). When the surviving and dying subgroups of
CQOVID-19 patients were compared, it was found that most
patients in both groups were admitted to the ICU from the
emergency department. However, significantly more patients
from the surviving group were admitted from the COVID-19
pandemic service (p=0.018). The mean total hospital stays in
the COVID-19 surviving group was significantly longer than
the dying group (p<0.001) (Table 2). When the patients were
divided into two groups according to the date of admission
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Figure 2. Distribution of patients over 10-day periods
COVID-19: Coronavirus disease-2019

to the ICU, as the onset of the pandemic (March 19™, 2020-
May 31¢t, 2020) and the normalization period (June 15, 2020
- July 10™, 2020), age, gender, and APACHE-II scores were
similar. According to PCR positivity and thorax CT findings
of the patients admitted to the ICU during the normalization
period showed that the number of patients compatible with
COVID-19 was significantly higher (p<0.001 for both). The
ratio of patients admitted to COVID-19 to all patients was

higher during the normalization period than at the onset of
the pandemic (87.3%, 37.5%; respectively). Dyspnea and
history of contact with a COVID-19 patient were detected
more frequently in the normalization period, and vomiting,
loss of strength and other symptoms were significantly more
common at the onset of the pandemic (p=0.013, p<0.001,
p=0.039, p=0.007, p<0.001, respectively). While congestive
heart failure was the most common comorbidity at the onset
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Figure 3. Hospital mortality of all patients by gender over 10-day periods

of the pandemic, asthma was the most common comorbidity
in hospitalized patients during the normalization period,
and there was statistical significance (p=0.035, p=0.028,
respectively). Among the supportive treatments applied in
the ICU, nasal high flow was applied significantly during
the normalization period (p<0.001). The ratio of patients in
need of care admitted to the ICU during the pandemic onset
significantly higher (p=0.003) (Table 3). The length of stay in
the COVID-19 ICU and the length of stay in the COVID-19
services after the COVID-19 ICU were significantly longer
at the pandemic onset (p=0.045, p=0.025; respectively).
The places where the patients were transferred from the
COVID-19 ICU differed significantly between the two periods
(p<0.001). During the normalization period, the ratio of
patients who were transferred to the COVID-19 service and
died was significantly higher (p=0.04, p=0.018, respectively).
In the initial pandemic period, the rate of patients discharged
home was found to be significantly higher (p<0.001). When
intensive care and hospital mortality rates were compared,
an increase was observed in both intensive care and
hospital mortality during the normalization period. However,
the increase in intensive care mortality was statistically
significant (p=0.044). The gender distribution of the patients
who died in the ICU and hospital was similar in both periods,
and the mortality rate was higher in the male gender.
ICU mortality rates were 37.3% and 44.3%, and hospital
mortality rates were 37.6% and 44.3%, respectively, for the
male gender during the pandemic onset and normalization
period (Table 3).
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Discussion

The hospital where the study was conducted is the
largest in the region and country, with 3,810 beds and 696
intensive care beds, 500 of which are adults, and is therefore
serving as a pandemic hospital since March 19, 2020. Since
the number of intensive care beds, mechanical ventilator and
monitor systems in the hospital is sufficient, patients with a
diagnosis of COVID-19, suspected of COVID-19, or those
who need intensive care during the onset of the pandemic,
who need care without intensive care, who may require
routine dialysis and close contact or patients whose
diagnosis could not be concluded were followed up in single
rooms with negative pressure in the COVID-19 ICUs to
minimize the risk of transmission until their diagnosis of
COVID-19 was finalized. In the normalization period, unlike
the initial period of the pandemic, all patients with a diagnosis
of COVID-19, who did not need intensive care, or who might
require routine dialysis and close contact, or whose diagnosis
of COVID-19 could not be excluded, were followed up in the
service with a companion whenever possible. In order to
meet the increasing need for intensive care beds in China,
where the pandemic first emerged, and then in Italy, which
has become the center of the pandemic in Europe, new
regulations have been made to increase the intensive care
bed capacity (8-10). On the dates of this study, there was no
need to create new intensive care areas in our hospital. The
existing ICUs were sufficient to meet the need. However,
branch ICUs such as neurology, neurosurgery, and general
surgery also accepted COVID-19 patients, as did general
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Table 3. Characteristics of patients admitted to the intensive care unit during the onset of the pandemic and normalization period

Variables Pandemic onset period n=1241 Normalization period n=189 | p

Age (average) 71.39+15.4 70.38+14.7

Female age* 74.01£14.8 72.98+16.4 0.196
Male age* 69.20+15.6 68.35+13

Gender n (%) n (%)

Female 565 (45.5) 83 (43.9) 0.678
Male 676 (54.5) 106 (56.1)

APACHE score* 17.4+£10.8 17.54+10.2 0.626
COVID-19 PCR result n (%) n (%)

Positive 177 (14.3) 131 (69.3)

Negative 1,043 (84) 58(30.7) <0.001
No test 21(1.7) 0

Thorax CT findings n (%) n (%)

COVID-19 compatible 417 (33.6) 137 (72.5) 0001
COVID-19 suspicious 538 (43.4) 40 (21.2)

COVID-19 incompatible 286 (23) 12 (6.3)

COVID-19 patients 465 (37.5) 165 (87.3)

PCR result positive 177 (14.3) 131(69.3) <0.001
PCR negative, clinical and radiologically compatible 288 (23.2) 34 (18)

Non-COVID-19 patients 776 (62.5) 24(12.7)

Admission to COVID-19 ICU from n (%) n (%) p
Emergency 892 (71.9) 97 (51.3) <0.001
Pandemic ward 209 (16.8) 48 (25.4) 0.004
Outer hospital 102 (8.2) 39 (20.6) <0.001
Non-COVID ward 38(3.1) 5(2.6) 0.755
Total length of stay in hospital* 16.49+17 15.35+17.1 0.103
COVID-19 length of stay in the ICU* 10.35£10.8 8.848.2 0.045
Total length of stay in ICU* 12.76+14.9 11.96+16.7 0.079
COVID-19 ward length of stay before COVID-19 ICU* 4.024.3 4.313.1 0.110
Non-COVID-19 ward length of stay before COVID-19 ICU* | 11.42+13.7 3.243 0.128
COVID-19 length of stay in the ward after COVID-19 ICU* 10.16+13.3 6.91+6 0.025
Non-COVID-19 ward length of stay after COVID-19 ICU* 10.79£10.6 8.5+2.1 0.812
Length of stay in non-COVID-19 ICU after COVID-19 ICU* 17.69+20.6 22.11£30 0.988
MV time (days) 10.37£16.5%* 9.28+17.4%** 0.625
COVID-19 ICU admission from n (%) n (%) <0.001
Pandemic ward 295 (23.8) 58 (30.7) 0.04
Non-COVID-19 ICU 174 (14) 27 (14.3) 0.922
Home (n), % 268 (21.6) 11(5.8) <0.001
Outer hospital (n), % 93 (7.5) 16 (8.5) 0.639
Exitus (n), % 385(31) 75(39.7) 0.018
Non-COVID-19 ward (n), % 26 (2.1) 2(1.1) 0.338
Mortalite in the ICU (n), % 457 (36.8) 84 (44.4) 0.044
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Table 3. Continued

Variables Pandemic onset period n=1241 Normalization period n=189 | p

Female (n)% 205 (36.3) 37 (44.6) 0.145
Male (n)% 252 (37.3) 47 (44.3) 0.164
Hospital mortality (n), % 461 (37.1) 84 (44.4) 0.054
Female (n), % 207 (36.6) 37 (44.6) 0.163
Male (n), % 254 (37.6) 4(44.3) 0.183
Symptoms n (%) n (%) P

Dyspnea 602 (48.5) 110 (58.2) 0.013
Fever 284 (22.9) 5127) 0.215
Chills/shivering 16(1.3) 2(1.1) 0.711
Cough 254 (20.5) 48 (25.4) 0.122
Sore throat 15(1.2) 4(2.1) 0.310
Myalgia/joint ache 25(2) 5(2.6) 0.573
Chest pain 42 (3.4) 4(2.1) 0.357
Nausea 51(4.1) 6(3.2) 0.540
Vomiting 61(4.9) 3(1.6) 0.039
Stomach ache 34(2.7) 3(1.6) 0.353
Diarrhea 29 (1.5) 2(1.1) 0.615
General disorder 180 (14.5) 29 (15.3) 0.761
Consciousness change 71(5.7) 5(2.6) 0.079
Headache 19(1.5) 5(2.6) 0.267
Loss of strength 59 (4.8) 1(0.5) 0.007
Syncope 18(1.5) 0 0.096
Speech disorder 21(1.7) 0 0.072
Other neurological symptoms 11(0.9) 1(0 0.616
Contact 11(0.9) 10 ( <0.001
Trauma 9(0.7) 0.240
Asymptomatic 4(3.7) 5(2.6) 0.494
Other symptoms 72 (5.8) 2(1.1) 0.006
Comorbidities n (%) n (%) P

DM 381(30.7) 66 (34.9) 0.244
HT 591 (47.6) 104 (55) 0.058
CAD 304 (24.5) 52 (27.5) 0.372
CHF 142 (11.4) 12 (6.3) 0.035
Arrhythmia 69 (5.6) 8(4.2) 0.451
COPD 183 (14.7) 22 (11.6) 0.256
Asthma 58 (4.7) 16 (8.5) 0.028
Kidney failure 159 (12.8) 19(10.1) 0.284
Malignancies 194 (15.6) 21(11.1) 0.105
Past CVE 105 (8.5) 10 (5.3) 0.135
Alzheimer's 70 (5.6) 9(4.8) 0.622
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Table 3. Continued
Variables Pandemic onset period n=1241 Normalization period n=189 | p
Parkinson’s 24(1.9) 4(2.1) 0.866
Dementia 41(3.3) 2(1.1) 0.092
Other neurological disorders 35(2.8) 1(0.5) 0.061
Rheumatological diseases 16 (1.3) 0 0.116
Psychiatric diseases 24(1.9) 0 0.054
Liver diseases 18(1.5) 1(0.5) 0.303
Thyroid disease 27 (2.2) 6(3.2) 0.394
Other 113(9.1) 19 (10.1) 0.675
Supportive treatments in intensive care n (%) n (%) P
Nasal/mask oxygen requirement 920 (74.1) 143 (75.7) 0.638
Nasal high flow 82 (6.6) 52 (27.5) <0.001
NIMV 131 (10.6) 29 (15.3) 0.52
MV 553 (44.5) 95 (50) 0.208
Vasopressor/inotrope need 473 (38) 72 (38) 0.792
Hemodialysis 191 (15.3) 35(18.5) 0.480
CRRT 14(1.1) 0 0.142
ECMO 2(0.2) 0 0.581
Nursing care 420 (34.6) 45 (23.8) 0.003
Clinical course of the disease n (%) n (%) P
Mild 585 (47.1) 66 (34.9)

Severe 106 (8.5) 30(15.9) <0.001
Critically severe 550 (44.3) 93 (49.2)

*Mean * SD, **n=558, ***n=96, APACHE: Acute Physiology, and Chronic Health Evaluation, COVID-19: coronavirus disease-2019, PCR: polymerase chain reaction, CT: computed
tomography, ICU: intensive care unit, MV: mechanical ventilation, DM: diabetes mellitus, HT: hypertension, CAD: coronary artery disease, CHF: congestive heart failure,
COPD: chronic obstructive pulmonary disease, CVE: cardiovascular events, NIMV: noninvasive mechanical ventilation, CRRT: continuous renal replacement therapy, ECMO:
extracorporeal membrane oxygenator, SD: standard deviation

ICUs under the leadership of the intensive care clinic. In the
initial period of the pandemic, a maximum of 30 patients
were admitted to ICU per day, and according to the second
algorithm changed after the start of the normalization
process, a maximum of 10 patients were admitted to ICUs
per day. The difference may be the decrease in the number
of newly diagnosed patients during the normalization period,
the increased inexperience and the difference in the
algorithms applied accordingly, namely the decrease in the
acceptance of care patients and dialysis patients who do not
need intensive care. In the literature, there are two studies
reported from England and Brazil comparing COVID-19 and
non-COVID-19 patient data (10,11). In both studies, the non-
COVID-19 patient group was formed from patient data from
the pre-pandemic period. In the study reported from England,
the data was obtained from intensive care patients between
2017-2019, and in the study in Brazil, data of patients in the

ICU in 2019. The present study, however, it differs from other
studies in that all patient data belong to non-COVID-19
patients followed in the ICU during the pandemic period. In
a study from Brazil, the mean age of non-COVID-19 patients
(72.36) was higher than that of COVID-19 patients (65.19),
similar to the data of our study (12). Although not statistically
significant, in our study, the male gender was higher in both
the COVID-19 and non-COVID-19 groups, similar to the
results of the other two studies (10,11). It has been
emphasized in other studies that the male gender is more
frequent among COVID-19 patients admitted to the ICU (12-
14). The first three most common symptoms in patients in
the COVID-19 group were dyspnea, fever and cough, similar
to previous studies (13-16). Considering that the disease is
transmitted by airborne transmission, contact is an important
factor in the spread of the disease, and accordingly, the
contact rate was higher in the COVID-19 group (17). The
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symptoms specified under the heading of other symptoms,
which are not symptoms of COVID-19 but can also be seen
in COVID-19 patients due to other comorbidities in the
patients, were also higher in the non-COVID-19 group as
expected. Hypertension and diabetes were the two most
common comorbidities in all patients and the COVID-19
group, similar to the results of other studies (18-20). While
there was no statistical difference in the frequency of
hypertension and diabetes between the COVID-19 and non-
COVID-19 groups, the comorbidity group with all
malignancies, regardless of hematological or solid
malignancy, was significantly more common in non-
COVID-19 patients, and the results were similar in Brazil (11).
In addition, it has been shown that comorbidities such as
hematological malignancy, immunocompromised and
metastatic disease are more common in the non-COVID-19
group (10). The ground-glass density appearance, one of the
thoracic CT radiological findings of COVID-19, is not specific
to COVID-19 and can also be seen on thorax CT of patients
with loading findings due to heart failure or pulmonary
edema (21). However, it should be kept in mind that signs of
failure due to cardiac involvement may also develop in
COVID-19 (22). Due to the similarity of COVID-19 with
thoracic CT findings, patients who applied to the hospital
with pulmonary edema or heart failure findings and needed
intensive care during the pandemic period were followed in
the ICU until COVID-19 was ruled out. Therefore, we believe
that congestive heart failure is significantly higher in the non-
COVID-19 group. Similarly, nursing care patients were
admitted to intensive care until the diagnosis of COVID-19
was confirmed or ruled out. Since there may be comorbidities
such as previous cerebrovascular disease, and other
neurological diseases in patients who need nursing care.
These comorbidities were significantly higher in the non-
COVID-19 group. Rheumatological diseases were also
significantly higher in the non-COVID-19 group. Although it is
difficult to evaluate due to the low number of cases with
rheumatological diseases, it may be because corticosteroids
or other anti-inflammatory drugs, which are used in the
treatment of rheumatological diseases are also included in
the COVID-19 treatment guide, or people with the
rheumatological disease who use these drugs need less
intensive care when they get COVID-19. However, these
assumptions are all separate research topics (23-25). HFO
and NIMV applications in intensive care are among the
treatment methods used in hypoxic respiratory failure. In the
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COVID-19 group, which revealed hypoxemia and progressed
from respiratory failure to ARDS, the need for nasal/mask
oxygen, HFO, and NIMV was higher since respiratory failure
was prominent, similar to the results of the other study (11).
In addition, the duration of MV was longer in the COVID-19
group, similar to the study in Brazil (10). The mean APACHE-II
score (17.49) of the COVID-19 patient group was similar to
the APACHE-II score (score 18) of the study reported from
Canada (25). In a study in England, the APACHE-II score was
similar between the COVID-19 and non-COVID-19 groups as
in our study, and the most frequent admission to the ICU
was from the wards (10). In this study, a large proportion of
all COVID-19 and non-COVID-19 patients were admitted to
the ICU primarily from the emergency department and the
second most common from the COVID-19 services. The
number of patients admitted to the ICU from the pandemic
wards in the COVID-19 group is higher than the non-
COVID-19 group. It can be explained by the fact that patients
diagnosis with the COVID-19 are more stable on admission
and are hospitalized inwards first. Then the respiratory failure
progresses rapidly and they require intensive care. The rate
of COVID-19 and non-COVID-19 patients admitted from
other centers was higher than the UK data which can be
explained by the fact that the hospital where our study was
conducted was a pandemic hospital with higher intensive
care bed capacity (10). Similar to other studies, the total
hospital and total ICU length of stay were longer in the
COVID-19 group than in the non-COVID-19 group which can
be explained because COVID-19 is a complex disease with
multisystem involvement as well as respiratory failure.
(10,11). Advanced age and male gender are risk factors for
mortality in COVID-19 (12,16,26,27). Consistent with the
data from the literature, the mean age of the patient group
who died from COVID-19 was higher and the male sex ratio
was higher, although not significant. Although dyspnea, the
main symptom of respiratory failure, was not significant, the
need for supportive treatment methods in the ICU was
higher as it was more common in the COVID-19 dying group.
In patients who need IMV due to respiratory failure due to
COVID-19 and ARDS, weaning from MV may be prolonged
concerning the recovery time of other organ failures that
may develop during the follow-up of ARDS. Consistent with
a previous study, the duration of stay in MV was longer (14).
The need for vasopressor/inotrope, hemodialysis, and CRRT,
which show progression to shock and organ failure, and are
the symptoms of the the disease’s poor prognosis during
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intensive care follow-up, was higher in the COVID-19 dying
group, similar to previous studies (13,17). The APACHE-II
score, an indicator of mortality and is the most important
parameter related to mortality in intensive care studies, was
significantly higher in the COVID-19 dying group than the
COVID-19 surviving group (10). In the surviving COVID-19
group, the number of patients admitted from the wards was
higher. In other words, the survival of patients admitted from
the service was higher. Since treatments can be started in
the ward before intensive care arises, the need for intensive
care can be recognized early in the warding process, leading
to faster intensive care support treatments. In our hospital,
HFO and/or NIMV treatments are primarily applied in ICUs.
Patients with deep hypoxemia and increased oxygen
demand may be taken from the ward to the ICU and
immediately initiating treatments such as HFO and/or NIMV
in addition to their medical treatments may have increased
survival. Similar to previous studies, the total hospital stay in
the COVID-19 surviving group was extended than the
COVID-19 dying group (10,11,14). The fact that the duration
of stay in the MV in the COVID-19 surviving group is longer
than in the dying group, consistent with other studies, may
be related to the long and challenging recovery process of
ARDS (14). When the characteristics of the patients admitted
to the ICU during the onset of the pandemic and the
normalization period in our hospital were compared, there
was no significant difference between the demographic
characteristics, APACHE-Il score, and comorbidities other
than asthma. However, during the normalization period more
patients with a confirmed diagnosis of COVID-19 were
admitted to the ICU due to the change in the hospital
intensive care admission algorithm. In addition, the reasons
why the contact history, which is one of the most important
factors in the spread of the disease, is more frequent during
the normalization period, can be due to the algorithm change,
admission of the patients diagnosed with COVID-19, not the
suspicious ones, to the ICU, or the society not complying
with the rules like stretching the hygiene rules, mask and
distance, depending on the wrong perception of
normalization. The rate of symptoms such as other disease
symptoms and signs of neurological diseases such as loss
of strength was also higher in the initial period of the
pandemic. The admission of nursing care patients to the ICU
during the initial period of the pandemic, as required by the
algorithm, may have led to the detection of symptoms such
as loss of strength that are already present in these patients

more frequently. About 2.5 months after the pandemic
started in the world, we encountered COVID-19 for the first
time. Even if we closely follow the countries’s experiences
before us, it was not as easy to implement in practice as in
theory. The number of deaths announced from various parts
of the world in the media and social media related to the
highly contagious COVID-19 and increasing day by day has
led everyone to approach the disease cautiously. At the
beginning of the pandemic, the ministry of health tried to set
goals for making correct diagnosis, preventing the spread of
the disease, and using hospital resources effectively and
correctly. In line with these goals, all suspected COVID-19
cases were tried to be followed and treated by the
determined algorithm. Again in this period, in order to
respond to the increasing number of patients, arrangements
were required in services, laboratories, other units, and ICUs.
For example, at the beginning of the pandemic, PCR tests
were performed in the out-of-hospital public health center
and mostly resulted in 248 hours. However, now PCR tests
can also be studied in our hospital and can be concluded in
a short time, such as 6-8 hours. Thus, the diagnosis of
COVID-19 of patients was confirmed faster. We assume
these arrangements worked out, taking the higher rate of
PCR-positive patients in the normalization period into
account. Although PCR is a valuable test for COVID-19, it
may sometimes be insufficient to diagnose of the disease
and may need confirmation by retesting clinical examination
or radiological findings (28). Therefore, the diagnosis of
COVID-19 cannot be definitively excluded in cases with
negative PCR results (29).

Thoracic CT is important in diagnosing of patients with
moderate to severe respiratory failure whose clinical and
laboratory findings are compatible with COVID-19 but have
a negative PCR test (29). We believe that as radiologists
become more familiar with the thoracic CT findings of COVID-
19 over time, they can provide clinicians with more precise
information about the presence or absence of COVID-19. The
fact that the experience of physicians increased on COVID-
19 during the normalization period and their knowledge in
the light of new studies in the literature can be the reason
for the lower rate of patients diagnosed with COVID-19
with radiological findings during the normalization period. It
should also be kept in mind that the total number of HFO
devices in our hospital was lower than the normalization
period in the first days of the pandemic. As the awareness of
patients benefiting from HFO increased, new HFO devices
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were procured (30). While the first reason for using more
HFOs during the normalization period is more HFO devices,
the second reason can be explained by the fact that more
COVID-19 patients with respiratory failure were admitted
to the ICU during this period the effectiveness of HFO
treatment in COVID-19 was noticed. This hospital, which
has the highest intensive care bed capacity in the region and
the country, has enabled patients with suspected COVID-19
at the beginning of the pandemic period and need the care
to be followed up and treated in the ICU until the diagnosis
of COVID-19 is confirmed. During the normalization period,
the diagnosis was accelerated with earlier PCR results,
and patients in need of care were admitted to appropriate
services according to test results and radiology findings. This
way, the disease transmission from patients to their relatives
or among other health workers was minimized. Thus, the
use of COVID-19 ICU beds became more effective. In both
periods, the most frequent admission to the ICU was from
the emergency department, but this rate was higher in
the first period than the normalization period. One of the
reasons for this is that, as mentioned above, all patients,
including COVID-19 suspected care patients and dialysis
patients, were admitted to the ICU during the onset of the
pandemic. Another reason for the high number of patients
coming directly from the emergency department to the ICU
in the early period may be the delay in admission to the
hospital, and the increased need for intensive care due to
the poor knowledge of the disease and its symptoms. Since
such cases were higher in the initial period, admission to
the emergency room increased rapidly. In order to reduce
the patient load in the emergency room, critically ill patients
were followed up in the COVID-19 ICUs until COVID-19
was excluded. The high admission rates of patients from
pandemic services during the normalization period were no
longer because of suspected patients with COVID-19 but
rather the admission of patients who needed intensive care
and were diagnosed with COVID-19 while being followed
in the services to the ICU. Again, during the normalization
period, patient admission from other centers to the ICU was
more frequent. It may be because the hospital is the central
pandemic hospital in the city, and patients diagnosed with
COVID-19 are primarily directed here from other centers. The
intensive care capacities of other hospitals were less. The
reason why patients were hospitalized longer in the initial
period of the pandemic in the COVID-19 ICU was that even
if the PCR tests of the patients who needed care became
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negative, the patients could be sent to their homes or out-
of-hospital care centers after the 14-day isolation period was
completed in the ICU in line with the recommendation of the
infectious diseases. Again, patients who were transferred
from the ICU to the COVID-19 ward were discharged after
completing their isolation period in the hospital. After the
treatment of COVID-19 patients in the ICU was completed,
the patients who did not need intensive care were either
discharged home or transferred to the COVID-19 or non-
COVID-19 services according to the discharge algorithm
from the ICU. Those who continued to need intensive care
were transferred to the non-COVID-19 ICU in or out of
hospital. We believe that the high rate of discharge home
from the ICU during the onset of the pandemic was because
the patients were completing the hospitalization period in
intensive care. Because in this period, as mentioned before,
these patients completed their isolation period in the ICU and
were discharged home from the ICU. On the other hand, the
rate of patients transferred to the COVID-19 services during
the normalization period was higher. In this normalization
period, the clinical course of the patients more severe. The
need for HFO, NIMV, MV was higher because they care and
dialysis patients who do not need intensive care were not
followed up in the ICU, and the rate of patients diagnosed
with COVID-19 in the ICUs was higher. Patients who did
not require these treatments were followed up in the ward
for nasal oxygen or other treatments for a while. It may be
that the mortality is higher during the normalization period,
the rate of COVID-19 patients is higher in the normalization
period compared to the onset of the pandemic, and the
mortality rate in COVID-19 patients is higher than in non-
COVID-19 patients. The limitation of our study is that it is
retrospective.

Conclusion

As a result, the initial period of the pandemic was spent
understanding COVID-19, which entered our lives as an
unknown. At the same time, it was a guiding period for
us to treat patients more effectively while protecting the
community and healthcare professionals. Thanks to this
knowledge and skill gained, systemic changes were made
that could benefit patients during and after the normalization
period. This hospital continues to be a pandemic hospital.
The superiority of our study to other studies is that it is
single-centered, the number of patients is higher, and
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patients were admitted to 14 ICUs with the same algorithm.
There are studies in the literature on COVID-19 patients
followed in the intensive care unit, where the number of
patients is higher than our study, but these are generally
multicenter studies. Although ICU indication criteria have
been determined in the literature, these criteria may change
in favor of the general health policy in exceptional cases such
as pandemics, depending on the intensive care bed capacity,
the number of intensive care doctors, nurses, and auxiliary
personnel, and the adequacy of other devices such as MV,
monitor. We believe that intensive care is used safely and
effectively for patients, healthcare professionals, and society
with the algorithms applied. Another feature of this study
that differs from other studies is that it compares COVID-19
and non-COVID-19 patients admitted to the ICU during the
pandemic period.
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Assessment of Anxiety and Stress Levels of Health
Care Workers Who Serve in Frontlines in Anesthesia
and Intensive Care Units During the Pandemic

Pandemi Stiresince Anestezi ve Yogun Bakim
Unitelerinde Galisanlarin Anksiyete ve Stres
Diizeylerinin Degerlendirilmesi

ABSTRACT Objective: The spread of coronavirus disease-2019 (COVID-19) worldwide has caused
sudden and dramatic changes in our daily routines and work lives. Healthcare workers tried to
adapt to the pandemic process, protecting patients, themselves, and their families from COVID-
19 infection. Our study explains the early psychological effects of the COVID-19 pandemic on
healthcare professionals working in the front line in intensive care units and operating rooms.
Materials and Methods: This cross-sectional type of study was conducted face-to-face with 125
medical personnel working on the front line in the COVID-19 intensive care unit (ICU) during the
pandemic. The beck depression inventory and perceived stress scale were used in our study to
measure the depression and stress levels of worker healthcare care.

Results: 73.6% of the participants were female, 52.8% were nurses, and 28% were working in a
pandemic ICU. The mean age was 34.17+7.72. Compared to the low-stress group, the high-stress
group consisted of females with a statistically significantly higher frequency.

Conclusion: Unfortunately, history indicates that pandemics are inevitable and that we must help
each other in these difficult times. Understanding early signs of the stress factors of healthcare
workers can be helpful in protecting them from posttraumatic disorder. During this period, social
distancing was the key to slowing down the transmission of the virus, but it led to increased health
sector employees’ increased anxiety. Understanding the early signs of healthcare workers' signs of
anxiety and depression can protect them from serious health problems such as burnout syndrome
and posttraumatic stress disorder.

Keywords: COVID-19, health workers, stress, anxiety

0Z Amac: Koronavirtis hastaligi 2019'un (COVID-19) diinya capinda yayilmasi, giinliik rutinlerimizde
ve is hayatimizda ani ve dramatik degisikliklere neden oldu. Saglik ¢alisanlari pandemi slrecine
uyum saglamaya calisarak hastalari, kendilerini ve ailelerini COVID-19 enfeksiyonundan korumaya
calistilar. Calismamiz, COVID-19 pandemisinin yogun bakim Unitelerinde ve ameliyathanelerde
On saflarda gorev yapan saglik calisanlari Uzerindeki erken donem psikolojik etkilerini arastirmayi
amagclamaktadir.

Gereg ve Yontem: Bu kesitsel tipteki calisma, pandemi sirasinda COVID-19 yogun bakim nitesinde
on saflarda gorev yapan 125 saglik personeli ile yiz ylze gerceklestirildi. Calismamizda saglik
calisanlarinin depresyon ve stres dizeylerini 6lcmek icin beck depresyon envanteri ve alglanan
stres Olgegi kullanildi.

Bulgular: Katiimeilarin %73,6's1 kadin, %52,8'i hemsire ve %28'i pandemi yogun bakim Unitesinde
calismaktaydi. Ortalama yas 34,17+7,72 yil idi. DUsuk stresli grupla karsilastirildiginda, yiksek
stresli grup, istatistiksel olarak anlamli derecede daha ylksek siklikta kadinlardan olusuyordu.
Sonug: Ne yazik ki tarih, pandemilerin kacinilmaz oldugunu ve bu zor zamanlarda birbirimize yardim
etmemiz gerektigini gostermektedir. Saglik calisanlarinin stres faktorlerinin erken belirtilerinin
anlasiimasi onlarl travma sonrasi bozukluktan korumaya yardimci olabilir. Bu dénemde sosyal
mesafe virlisiin bulasmasini yavaslatmanin anahtariydi, ancak saglik sektérl calisanlarinin artan
kaygisina yol acti. Saglik ¢alisanlarinda anksiyete ve depresyon erken belirtilerinin anlasiimasi, onlari
tlkenmislik sendromu ve travma sonrasi stres bozuklugu gibi ciddi saglik sorunlarindan koruyabilir.
Anahtar Kelimeler: COVID-19, saglik calisanlari, stres, anksiyete
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Introduction

The world faces an unprecedented health crisis caused
by the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2). Coronavirus disease-2019 (COVID-19)
infection, also known as SARS-CoV-2, continues to cause
concern worldwide, with a total number of 92,506,811
confirmed cases, including 2,001,773 deaths in more than
200 countries, as of January 16, 2021 (1). Among confirmed
cases with COVID-19, the case mortality rate is estimated to
be between 0.2% and 9.5% (2). In Turkey, the total number
of patients as of January 16, 2021, is 2,380,665, while the
number of patients who died is 23,882 (3). The COVID-
19 disease is predominantly viral pneumonia and highly
contagious (4) Approved viral infection routes mainly contact
contaminated environmental surfaces and aerosolization (5).
Procedures for COVID-19 patients in the intensive care unit
(ICU) and operating room, especially air management, can
produce aerosols that increase the risk of infection and are
high-risk for medical personnel (6). Personnel involved in air
management of COVID-19 patients and health employees
treating the disease have a higher risk of infection by the
disease (7). In a Washington Post article, anesthesiologist
Cory Deburghgraeve described his work during the outbreak
as "basically you are next to the nuclear reactor” (8). In
addition to these causes, the world’'s unpreparedness for
the Coronavirus outbreak has created a sense of fear and
anxiety. As the number of cases has increased rapidly, these
feelings have increased. COVID-19 has brought severe
burdens to the health system worldwide, and doctors’ and
nurses’ efforts to recognize and prevent anxiety and stress
levels, which are among the short-and long-term harmful
effects, have been significant. Because the main goal in
health policy is to prevent disease, fight against infection,
ensure the development of treatment and vaccines, and
focus on saving lives, doctors’ and nurses’ anxiety is at risk
of being ignored. In this process, if health employees’ stress
and anxiety are not treated sufficiently, we can observe
adverse effects such as fatigue, depression, mood disorders,
drug abuse, suicide, low quality of patient care, unexpected
resignations, and early retirements (9). Our research aims to
understand the mental health consequences of the COVID-
19 pandemic on health employees working on the front line
in our hospital’s intensive care units and operating rooms
and reveal the consequences of its psycho-physical impact.

Turk J Intensive Care 2022;20(Suppl 1):31-38

Materials and Methods

This cross-sectional type of study was conducted face-
to-face with 125 medical personnel working on the front
line in the COVID ICU during the pandemic, with written
permission from the Ministry of Health and the Ethics Board
Dokuz Eylul University Faculty of Medicine (acceptance no:
2021/02-38). COVID-19 first case in Turkey was announced
by the health ministry on 11 March 2020. The first death
due to the virus in the country occurred on March 15, 2020.
Our study was completed in February 2021. An informed
consent form was obtained from the participants. Beck
depression inventory (BDI) and perceived stress scale
(PSS) were used in our study to measure the depression
and stress levels of workers health. BDI was developed
by Beck et al. (10) in 1961 to measure behavioral signs
of depression in adolescents and adults. In 1978, the full
scale was revised, and duplications defining violence
were extracted, and patients were asked to mark their
status for the last week, including today. With respect to
severity scoring is interpreted as follows; 0-9=minimal, 10-
16=Ilight, 17-29=moderate, 30-63=severe. The scale was
converted into Turkish as BDI and beck depression scale in
two separate forms, and a validity and reliability study was
conducted (11). A high level of correlation has been found
between the original and revised versions. Cross-cultural
validity and reliability were also found to be high. The internal
reliability of BDE has been tested at different times with an
average value of 0.86 between 0.73-0.92 (12).

PSS was developed by Ali et al. (13). PSS, consisting of
14 articles, is designed to measure how several situations in
a person's life are perceived as stressful. PSS-14’s scores
range from 0 to 56, while PSS-10's scores range from 0
to 40, and PSS’s scores range from 0 to 16. A high score
indicates an excess of a person’s perception of stress.

Statistical Analysis

All analyses were performed on SPSS v21 (SPSS Inc.,
Chicago, IL, USA). Data are given as mean * standard
deviation or median (minimum - maximum) for continuous
variables according to normality of distribution and frequency
(percentage) for categorical variables. Normally distributed
variables (height, weight and blood glucose) were analyzed
with independent samples t-test and ANOVA test. Non-
normally distributed variables were analyzed with the Mann-
Whitney U test. Categorical variables evaluated using the
chi-square tests or Fisher's Exact tests. P<0.05 values
accepted as statistically significant results.
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Results

73.6% of the participants were female, 52.8% were
nurses, and 28% were working in pandemic ICU. The mean
age was 34.17+7.72. 67.8% of those with low stress levels
and 88.6% of those with high stress levels were female.
Compared to the low-stress group, the high-stress group
consisted of females with a statistically significantly higher
frequency (p=0.018) (Figure 1). 25.6% of the group with
low-stress level and 48.6% of the group with high-stress
level stated that they did sports. Compared with the group
with high stress level, the group with low stress level was
doing sports with a statistically significantly higher frequency
(p=0.013). Summary of individuals characteristics with
regard to stress level were shown in Table 1.

Among the groups determined according to the anxiety
level, the frequency of insomnia and concentration disorder,
forgetfulness and mental complaints was determined
at a statistically significant level (p=0.026, 0.017, 0.015,
respectively). 94.1% of the minimal anxiety group and
12.5% of the severe anxiety group stated that they felt
stressed. The frequency of feeling stress was statistically
significantly different among the groups determined
according to the anxiety level (p<0.001). Summary of
individuals characteristics with regard to anxiety level were
shown in Table 2.

Discussion

Our research revealed the psychological effects of
the COVID-19 pandemic on medical staff working on the
front line in intensive care units and the operating rooms.
73.6% of participants were women, and 52.8% were
nurses. Compared to the low-stress group, the high-stress
group consisted statistically significantly of female health
employees. The prevalence of insomnia and concentration
disorder, forgetfulness, and mental reactions (easy irritability,
depressive emotion, inability to enjoy life, feeling helpless,
pessimism) were high among the groups determined by
the anxiety level of health professionals who were directly
involved in the care of patients infected by COVID-19. During
the COVID-19 pandemic, anxiety was detected by 23.2%
in a meta-analysis that included 13 studies with 33,062
participants to understand and analyze factors that had the
potential to affect medical personnel’s mental health in critical
areas (14). In this meta-analysis, nurses and doctors were
compared for anxiety, and mental symptoms were shown in

nurses with a higher prevalence, unlike in our study. When
gender and occupation analysis was performed, it was noted
that female health employees and nurses showed higher
levels of emotional symptoms than male health personnel.
Our study also found that the vast majority of staff with high-
stress levels were female health employees. Again, a study
investigating the anxiety and stress levels of 1,830 health
employees in Wuhan found that emotional burden was more
significant in female employees and nurses (15). In another
analysis made for health professionals, it was found that
depression and anxiety symptoms for women employees
were higher for those less prepared psychologically, self-
competence, and those who lacked family support and who
have a low quality of sleep (16). A web-based survey of
7,236 people in China, which was participated voluntarily,
found that anxiety symptoms were significantly higher in
health employees, for women and youth (age<35) (17). The
high proportion of nurses participating in our survey and the
fact that nurses were engaged in closer and longer working
hours with COVID-19 patients may have increased the level
of anxiety and stress (18). It was found that high anxiety
levels of healthy employees can cause harmful cognitive
interference in making task-related goals, negatively
affecting their decision-making ability and performance
(14). Higher anxiety may also increase burnout; it can invite
depression and similar diseases (17). Since previous studies
have shown that emotional distress is often associated
with inadequate patient care and professional inefficiencies,
and a long-term low effect on healthcare professionals’
health status, these results require special attention (19).
The COVID-19 pandemic is complicated due to infection
caused by those infected but asymptomatic. It causes
additional risk for people they live with and increases the
emotional burden of medical personnel (20). A survey found
that 48% of anesthesiologists said they were most likely
to get COVID-19 at work but thought they would heal after
the disease with mild symptoms (21). Among the causes
of anxiety and stress of medical staff; in addition to the
fear of being infected with COVID-19, the uncertainty of
personal protective equipment or other essential equipment,
difficulties with child care, witnessing critical illness or death
of co-employees, irregular work hours, and high workload
can be specified (22). Maintaining health employees’ mental
well-being is imperative for the health workforce’s long-term
capacity for caring for COVID-19 patients (21). On the other
hand, health employees’ satisfaction with their work and
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Table 1. Summary of individuals characteristics with regard to stress level
Level of stress (PSS)

Low (n=90) High (n=35) Total (n=125) p
Age 33.0 (29.0-38.0) 34.0 (29.0-43.0) 33.0 (29.0-40.0) 0.496*
Gender
Female 61(67.78%) 31(88.57%) 92 (73.60%) 0.0182
Male 29 (32.22%) 4(11.43%) 33 (26.40%)
Duty
Specialist physician 12 (13.33%) 3(8.57%) 15 (12.00%) 0.763°
Nurse 47 (52.22%) 19 (54.29%) 66 (52.80%)
Stuff 10 (11.11%) 3(8.57%) 13 (10.40%)
Assistant 13 (14.44%) 4(11.43%) 17 (13.60%)
Anesthesia technician 6 (6.67%) 5(14.29%) 11 (8.80%)
Secretary 1(1.11%) 0(0%) 1(0.80%)
Lecturer 1(1.11%) 1(2.86%) 2 (1.60%)
Unit
Pandemic ICU 27 (30.00%) 8(22.86%) 35 (28.00%) 0.638°
cvsIcu 9 (10.00%) 1(2.86%) 10 (8.00%)
PACU 10 (11.11%) 6 (17.14%) 16 (12.80%)
Operating room 19 (21.11%) 10 (28.57%) 29 (23.20%)
Internal Medicine ICU 17 (18.89%) 7 (20.00%) 24 (19.20%)
Other 8 (8.89%) 3(8.57%) 11 (8.80%)
Symptoms
Tiredness 75 (83.33%) 32 (91.43%) 107 (85.60%) 0.247°
Insomnia and concentration disorder 55(61.11%) 25 (71.43%) 80 (64.00%) 0.281°
Forgetfulnes 51 (56.67%) 18 (51.43%) 69 (55.20%) 0.597°
Somatic complaints 50 (55.56%) 17 (48.57%) 67 (53.60%) 0.482°
Mental complaints 57 (63.33%) 25(71.43%) 82 (65.60%) 0.392°
Sleep 69 (76.67%) 26 (74.29%) 95 (76.00%) 0.780°
Spor 23 (25.56%) 17 (48.57%) 40 (32.00%) 0.013°
Psychological support 12 (13.33%) 1(2.86%) 13 (10.40%) 0.0852
Eating
Decreased 25 (27.78%) 13 (37.14%) 38 (30.40%) 0.540°
Same 26 (28.89%) 10 (28.57%) 36 (28.80%)
Increased 39 (43.33%) 12 (34.29%) 51 (40.80%)
Separation from familiy 45 (50%) 16 (45.71%) 61 (48.80%) 0.667°
Smoking
Never smoked 44 (48.89%) 19 (54.29%) 63 (50.40%) 0.234°
Still smoking 38(42.22%) 10 (28.57%) 48 (38.40%)
Quit smoking 8 (8.89%) 6 (17.14%) 14 (11.20%)
Stress
No 29 (32.22%) 16 (45.71%) 45 (36.00%) 0.158"
Yes 61(67.78%) 19 (54.29%) 80 (64.00%)
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Table 1. Continued
Level of stress (PSS)

Low (n=90) | High (n=35) Total (n=125) P
Media
More than ever 58 (64.44%) 24 (68.57%) 82 (65.60%) 0.846°
Less than usual 25 (27.78%) 8(22.86%) 33 (26.40%)
More than ever 4 (4.44%) 1(2.86%) 5 (4.00%)
Less than usual 3(3.33%) 2 (5.71%) 5 (4.00%)
Level of anxiety (BAI) 15.91+9.21 18.60+8.34 16.66+9.02 0.135¢
Minimal 15(16.67%) 2(5.71%) 17 (13.60%) 0.107°
Mild 35(38.89%) 13 (37.14%) 48 (38.40%)
Moderate 32 (35.56%) 12 (34.29%) 44 (35.20%)
Severe 8 (8.89%) 8(22.86%) 16 (12.80%)
BAI: Beck anxiety inventory, CVS: cardiovascular surgery, ICU: intensive care unit, PACU: post-anesthesia care unit, PSS: perceived stress scale, data are given as mean +
standard deviation or median (1% quartile-3 quartile) for continuous variables according to normality of distribution and as frequency (percentage) for categorical variables,
*Mann-Whitney U test, *Fischer’s Exact test, ®°Pearson chi-square test <independent t-test

personal satisfaction can be considered a protective factor
against anxiety (21,22). It is possible to define personal
satisfaction as a sense of professional recognition and self-
sufficiency (21). In particular, providing psychological support
to front-line employees seems to retain its importance over
the coming weeks and months (19). Besides, in our study,
insomnia and concentration disorders were detected by
75% in the severe anxiety group. In a study conducted during
the pandemic, health employees’ anxiety was reported
between 13% and 46.4%, and insomnia was reported
between 20% and 89.7% (23). Another study conducted
on health employees in Wuhan found a high prevalence of
anxiety (44.6%) (along with high depression, insomnia, and
general distress) (24). In another study, the prevalence of
insomnia was 32-34% (25). Surveys conducted during the
COVID-19 outbreak found a significant relationship between
anxiety and depression and sleep quality (26). In the studly,
which investigated the findings of Novitiate syndrome for
health professionals in Italy, 45% of participants reported
experiencing at least one physical symptom, including
increased irritability, changes in eating habits, difficulty
falling asleep, and muscle tension (19). In our study, somatic
symptoms such as chest constriction sensation, palpitations,
novelties, and gastrointestinal tenderness were observed in
81% of the severe anxiety group employees. Besides, all
participants answered the open-ended questions of our
survey in writing. It suggested that this reflected the desire
of medical staff to express and share their feelings and
concerns. Our study found that compared to the group with

high-stress levels, the group with low-stress levels regularly
exercised at a statistically significantly higher rate. It has
been known for many years that regular physical activity
benefits individuals with depressive and anxiety symptoms
(27). Studies have shown that individuals without psychiatric
symptoms who exercise regularly experience better moods
than those who do not (28). Also, it is believed that regular
exercise can protect against the development of depression
due to its healing effects, such as self-esteem, fitness,
general well-being, and satisfaction with physical appearance
(27). During the COVID-19 pandemic, it is suggested to spend
as much time as possible with the family, regular exercise
and good nutrition, methods such as therapy and meditation
in order to help reduce the stress of health employees
and reducing the use of social media can be considered
to avoid stimuli that arouse anxiety (23). In order to avoid
the undesirable social, psychological, and economic burden
like working factors (excessive workloads, irregular working
hours, the uncertainty of personal protection equipment),
personal characteristics (work-life imbalance, insufficient
social support, sleep deprivation), and organizational factors
(workload, expectations, rewards, and peer communication
are insufficient, managers negative feedback) it is essential
to determine the cause of the outbreak (19). Our work
has some limitations. First, the data from self-reported
surveys were not compared with clinical data on healthcare
professionals’ health. Second, health workers were not
asked if any of their relatives had COVID-19.
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Table 2. Summary of individuals characteristics with regard to anxiety level

Level of anxiety (BAI)

Minimal (n=17) Mild (n=48) Moderate (n=44) | Severe (n=16) | p
Age 32.18+6.37 33.5417.51 34.73+8.01 36.63+8.75 0.429¢
Gender
Female 9 (52.94%) 38 (79.17%) 34(77.27%) 11 (68.75%) 0.172°
Male 8 (47.06%) 10 (20.83%) 10 (22.73%) 5(31.25%)
Duty
Specialist 2 (11.76%) 7 (14.58%) 4(9.09%) 2 (12.50%) 0.596°
Nurse 7(41.18%) 27 (56.25%) 24 (54.55%) 8 (50.00%)
Stuff 1 (5.88%) 3(6.25%) 5(11.36%) 4 (25.00%)
Assistant doctor 4 (23.53%) 6 (12.5%) 6 (13.64%) 1(6.25%)
Technician 3(17.65%) 3(6.25%) 5(11.36%) 0 (0%)
Secretary 0 (0%) 1(2.08%) 0 (0%) 0 (0%)
Lecturer 0 (0%) 1(2.08%) 0 (0%) 1(6.25%)
Unit
Pandemic ICU 4 (23.53%) 15(31.25%) 13 (29.55%) 3(18.75%) 0.495°
cvsIcu 0 (0%) 3(6.25%) 5(11.36%) 2 (12.50%)
PACU 2 (11.76%) 6 (12.50%) 6 (13.64%) 2 (12.50%)
Operating room 2 (11.76%) 10 (20.83%) 13 (29.55%) 4(25.00%)
IMICU 6 (35.29%) 9 (18.75%) 4(9.09%) 5(31.25%)
Other 3(17.65%) 5(10.42%) 3(6.82%) 0 (0%)
Symptoms
Tiredness 13 (76.47%) 42 (87.50%) 38 (86.36%) 14 (87.50%) 0.715°
Insomnia and concentration disorder 6 (35.29%) 34 (70.83%) 27 (61.36%) 13(81.25%) 0.026°
Forgetfulnes 5(29.41%) 23 (47.92%) 29 (65.91%) 12 (75.00%) 0.017°
Somatic complaints 7 (41.18%) 23 (47.92%) 24 (54.55%) 13(81.25%) 0.085°
Mental complaints 6 (35.29%) 30 (62.5%) 34 (77.27%) 12 (75.00%) 0.015>
Sleep 9 (52.94%) 39 (81.25%) 33 (75.00%) 14 (87.50%) 0.076"
Spor 7 (41.18%) 19 (39.58%) 10 (22.73%) 4 (25.00%) 0.259°
Psychological support 0 (0%) 7 (14.58%) 5(11.36%) 1(6.25%) 0.360°
Eating
Decreased 4(23.53%) 14 (29.17%) 16 (36.36%) 4 (25.00%) 0.924°
Same 6 (35.29%) 15(31.25%) 10 (22.73%) 5(31.25%)
Increased 7 (41.18%) 19 (39.58%) 18 (40.91%) 7 (43.75%)
Separation from family 7 (41.18%) 23 (47.92%) 23(52.27%) 8 (50.00%) 0.889°
Smoking
Never smoked 8 (47.06%) 29 (60.42%) 20 (45.45%) 6 (37.50%) 0.358"
Still smoking 5(29.41%) 16 (33.33%) 19 (43.18%) 8 (50.00%)
Quit smoking 4(23.53%) 3(6.25%) 5(11.36%) 2 (12.50%)
Stress
No 1(5.88%) 9 (18.75%) 21 (47.73%) 14 (87.50%) <0.001°
Yes 16 (94.12%) 39 (81.25%) 23 (52.27%) 2 (12.50%)
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Table 2. Continued
Level of anxiety (BAI)

Minimal (n=17) ‘ Mild (n=48) ‘ Moderate (n=44) ‘ Severe (n=16) ‘ P
Media
More than ever 13 (76.47%) 30 (62.50%) 29 (65.91%) 10 (62.50%) 0.955°
Less than usual 4(23.53%) 13 (27.08%) 12 (27.27%) 4 (25.00%)
More than ever 0 (0%) 2 (4.17%) 2 (4.55%) 1(6.25%)
Less than usual 0(0%) 3(6.25%) 1(2.27%) 1(6.25%)
PSS score 31.88+3.72 33.48+4.85 32.25+6.80 34.31+£5.28 0.349¢

categorical variables, ®Pearson chi-square test, “ANOVA test

BAI: Beck anxiety inventory, CVS: cardiovascular surgery, ICU: intensive care unit, IM: internal medicine, PACU: post-anesthesia care unit, PSS: perceived stress scale, data
are given as mean + standard deviation or median (1= quartile-3 quartile) for continuous variables according to normality of distribution and as frequency (percentage) for

Gender

MMale
M Female

100 |

Percentage (%)

Low High
Stress level (PSS)

Figure 1. Gender distribution with regard to stress level
PSS: Perceived stress scale

Conclusion

Because intensive care and operating room employees
are healthy employees on the front lines responding to the
COVID-19 outbreak, health care professionals’ investment
should be made to avoid short-and long-term distress
caused by anxiety and stress. Essential measures should
be taken to identify and manage employee anxiety and its

consequences, especially in the early stages of COVID-19.
Instead of reacting later when stress deepens, it is more
beneficial to start moving in advance in terms of employee
health. Even though our study revealed the state of anxiety
and stress, especially for staff working in the operating room
and intensive care units, we think it might reflect front-line
workers in hospitals.
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CT Measured Cardiovascular and Metabolic Risk
Factors in Patients with COVID-19 Infections

COVID-19 Olgularinda BT ile Degerlendirilen
Kardiyovaskiiler ve Metabolik Risk Faktorleri

ABSTRACT Objective: The aim of this study was to document some measurable thoracic
computed tomography (CT) parameters investigated as a risk factors for prognosis in patients with
coronavirus disease-2019 (COVID-19).

Materials and Methods: We retrospectively analysed the patients with COVID-19 infection in three
groups. Group 1 patients were the patients who were treated in the inpatient clinic or at home
for COVID-19 pneumonia, group 2 patients consisted of patients who survived after treatment
for COVID-19 pneumonia in intensive care unit (ICU), group 3 patients consisted of patients who
died during treatment for COVID-19 pneumonia in the ICU. We evaluated the diameter of the
aorta (A) and pulmonary artery (PA), PA/A ratio, cardiothoracic ratio (CTR), the fat to muscle ratio,
and paraspinal muscle density as CT parameters evaluated as risk factors for COVID-19 infection.
Results: The median age of all patients was 67 (Q1: 58-Q3: 75) and 60,6 % (n=143) of the patients
were male. CTR was the only parameter for admission to ICU found statistically significant in
multivariate analysis for both men and women. Additionally, it was the only significant risk factor
for death in patients with COVID-19 infection. Although not statistically significant, the diameter of
PA was found to be high in all groups. The other parameters evaluated did not provide statistically
significant results between the groups.

Conclusion: CTR may be taken into consideration as a potential risk factor in the evaluation of the
patients with COVID-19 infections The diameter of PA was found to be higher in all groups so it
might be an indicator of inflammation of the lungs.

Keywords: CT, COVID-19, metabolic

0z Amac: Bu calismanin amaci koronaviriis hastaligi-2019 (COVID-19) olgularinda risk faktorii
olabilecek toraks bilgisayarli tomografi (BT) tetkiki ile degerlendirilen bazi dlgilebilen parametrelerin
doékimente edilmesidir.

Gereg ve Yontem: Calismada COVID-19 olgulari retrospektif olarak incelendi ve 3 grup olusturuldu.
Grup 1 COVID-19 pnémonisi nedeni ile normal servislerde veya evde tedavi olan olgular, grup 2
COVID-19 pndémonisi olan ve yogun bakim Gnitesine (YBU) alinan ve yasayan olgular, grup 3 ise
COVID-19 pnémonisi sonrasi eks olan olgulardan olustu. BT tetkikinde aorta (A) ve pulmoner arter
(PA) capi, PA/A orani, kardiyotorasik oran (KTO), yag kas orani, paraspinal kas densitesi gibi COVID-
19 enfeksiyonu igin risk olarak kabul edilen parametreler degerlendirildi.

Bulgular: Olgularin ortanca yasi 67 yil idi (Q1: 58-Q3: 75). Olgularin %60,6'sI (n=143) erkek
hastalardi. Multivariate analizde KTO, erkek ve bayan olgular icin YBU'ye basvuruda tespit edilen
tek risk faktorii idi. Ek olarak COVID-19'lu erkek olgularda KTO 6liim riski ile iliskili olarak bulunan
tek parametre idi. Tim olgularda PA ¢api normalden daha ylksek bulundu. Diger incelenen
parametrelerde gruplar arasinda istatistiksel olarak anlamli bir fark saptanmadi.

Sonug: KTO, COVID-19 olgularinin degerlendirimesinde potansiyel bir risk faktéridir. PA capi tim
olgularda yiksek olup akciger enflamasyonunun bir bulgusu olabilir.

Anahtar Kelimeler: BT, COVID-19, metabolik
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Introduction

Coronavirus disease-2019 (COVID-19) is a complicated
infectious disease with different organ involvements
affecting the lung predominantly. It spread all over the
world and became a burden to healthcare systems. The real
time reverse transcription polymerase chain reaction (RT-
PCR) test is considered the gold standard for the diagnosis
of coronavirus. Moreover, the computed tomography
(CT) examination is performed with high sensitivity in
diagnosis with short acquisition times. It is almost routine in
emergency settings in many hospitals in patients evaluation
for coronavirus infection. It provides early diagnosis of the
disease with great sensitivity and detects its complications
that is an advantage for disease management and prognosis
(1). It is known that the older age, male sex and additional
comorbid diseases such as hypertension and diabetes are
associated with bad prognosis and decreased survival in
patients with COVID-19 (2,3). Therefore, it is important to
detect the possible risk factors affecting disease’s prognosis
in the first evaluation of the patient for early intervention. It has
been demonstrated that imaging-based cardiac indices can
predict increased risk of morbidity and mortality in a number
of acute and chronic illnesses. In individuals with respiratory
disorders, an elevated cardiothoracic ratio (CTR) or increased
pulmonary artery-to-aorta (PA/A) ratio is associated with an
unfavorable prognosis (4,5); these indices might also be
indicative of increased risk of cardiovascular diseases (6,7).
In Eslami et al.’s (8) study, the elevated CTR and increased
PA/A ratio associated with bad prognosis in patients with
COVID-19 pulmonary diseases. Body composition was also
evaluated in different CT studies in patients with COVID-19
for detecting muscle mass or visceral obesity [high visceral
to subcutaneous adipose tissue (SAT) area ratio] (9-11). They
found that increased visceral accumulation of fat is linked to
worse COVID-19 severity.

The aim of this study is to document some measurable
CT parameters investigated as a risk factors for prognosis in
patients treated in intensive care units (ICU) for COVID-19
and to compare the data with patients treated in inpatient
clinic, or at home.

Materials and Methods

We retrospectively analysed the patients with COVID-
19 infection who had treatments in our ICU founded for
COVID-19 pandemic between March 2020 and May 2021.

Turk J Intensive Care 2022;20(Suppl 1):39-47

All of the participants in the study had thorax CT scans and
real-time reverse transcriptase polymerase chain reaction
(RT-PCR) results that were positive. Totally 151 patients
were treated. Of all 79 patients were treated successfully,
in contrast, 72 patients succumbed because of the disease
itself or its complications. The patients with acute coronary
syndrome, pulmonary emboli and oxygen dependent chronic
obstructive pulmonary disease were excluded from the
study. In addition, suboptimal image quality due to motion
artefacts and narrow field of view were not included. We
also grouped 85 patients with COVID-19 for comparison that
had pneumonia of COVID-19 infection and given medical
and supportive treatments inpatient unit of our hospital or at
home. These patients were chosen randomly from patients
that applied our hospital for COVID-19 infection, had positive
nasopharyngeal swab for RT-PCR and thorax CT examination.
These patients were at the same age and sex. We made
three groups of patients; group 1 patients were the patients
that were treated in inpatient clinic or at home for COVID-
19 pneumonia, group 2 patients consisted of patients that
survived after treatment for COVID-19 pneumonia in ICU,
group 3 patients consisted of patients that expired during
treatment for COVID-19 pneumonia in ICU. We did not note
the CT severity scores of the patients because we don't
know the exact stage of the disease and different stages
may cause faulty evaluation.

All thorax CT examinations were evaluated by one
general radiologist with 18 years experience. If the patient
had more than one CT only the initial CT was evaluated. CT
images were obtained from 128 slice CT scanner (Philips
Ingenuity CT scanner, Germany) in supine position, in end
inspiration stage. CT exams were performed with low
dose protocol and IV contrast material were not given.
The scanning parameters were tube voltage: 120 kVp;
tube current: 50-90 mAs with automatic exposure control,
slice thickness: 1 mm. The fat to muscle ratio (FMR) was
calculated from axial CT images at T11-T12 level by dividing
the waist circumference to mean muscle circumference.
We calculated the waist circumference manually by drawing
the abdominal circumference and both paravertebral muscle
circumferences at the level of T11-T12" vertebra (Figure 1).
The CTR was calculated by dividing the greatest transverse
diameter of the heart to the greatest transverse diameter of
the inner to inner thoracic cavity (Figure 2). In addition, the
diameter of ascending A and main PA were calculated at the
level of pulmonary bifurcation (Figure 3). Then PA/A ratio was
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noted. In addition we calculated the right paraspinal muscle
density (PMD) at the level of T11-T12"vertebra. The 1.5 cm?
sized region of interest was drawn manually and the mean
Hounsfield unit (HU) and standard deviation was collected
(Figure 4).

Statistical Analysis

We used SPSS (Version 22 for Windows, SPSS Inc,
Chicago, IL, USA) programme for analysis of data. The
continuous variables were presented as mean + standard
deviation if they are parametric values and presented
as median (first quarter-Q1 and third quarter-Q3) if they
are nonparametric values. The suitability of variables for
normal distribution were evaluated by “Shapiro-Wilk test”.
The variables that were not normally distributed were
evaluated by “Kruskal-Wallis test”. Then the variables that
were statistically significant were analysed by “Bonferroni
corrected Mann-Whitney U test” for detect the group
forming statistical difference. The logistic regression analysis
were used for evaluation of factors affecting ICU admission
and death according to the sex in univariate and multivariate
analysis. Statistically significant difference accepted as

p<0.05 for Kruskal-Wallis test and logistic regression analysis
and p<0.016 for Bonferroni corrected Mann-Whitney U test.

The protocol for this retrospective study received
permission from the Ondokuz Mayis University Clinical
Research Ethics Committee (decision no: 2021/393, date:
23.09.2021).

Results

The median age of the all patients was 67 (Q1: 58-Q3:
75) and 60.6% (n=143) of the patients were male. Fifty
seven (39.9%) of male patients were treated in service and
survived (group 1-m), 45 (31.5%) of them were treated in
ICU and survived (group 2-m) and 41 (28.7%) were treated
in ICU and died (group 3-m).

The study parameters of male patients were shown in
Table 1. There was statistically significant difference in the
median values of age, FMR and CTR between three groups
(p=0.001, p=0.033 and p=0.001 respectively).

Of 93 woman 28 (30.1%) were treated in service and
survived (group 1-f), 34 (36.6%) were treated in ICU and
survived (group 2-f), 31 (33.3%) were treated in ICU and

Table 1. The study parameters of male patients [median (Q1-Q3)]
Group 1-m Group 2-m Group 3-m "
(n=57) (n=45) (n=41) P
0.001
Age (year) 66 (57-74) 61(49-71) 69 (60-76) 1—250.056
1-3:0.36
2-3:0.006
Abdominal cicumference 1026 (977-1072) 1030 (93-1108) 1040 (95-1110) 0.11
Muscle circumference 191 (169-199) 186 (170-192) 183 (161-192) 0.26
0.033
_ 1-2:0.013
Fat to muscle ratio 5.5(5.0-6.1) 5.6 (5.3-6.0) 5.8 (5.3-6.2) 1-3:0.041
2-3:0.82
0.001
. . 1-2:0.008
Cardiotoracic ratio 0.46 (0.40-0.51) 0.51(0.46-0.54) 0.52 (0.48-0.55)
1-3<0.001
2-3:0.21
The diameter of pulmonary artery 29 (26-31) 29 (27-33.5) 30(26.5-32) 0.15
The diameter of aorta 38 (35-41) 36 (33-39) 38 (35.5-40.0) 0.77
Pulmonary artery to aorta ratio 0.75(0.71-0.81) 0.81(0.74-0.90) 0.78(0.71-0.84) 0.17
Paraspinal muscle density 46.9 (35.5-53.0) 49.0 (32.7-57.7) 44.2 (33.7-56.6) 0.48
Standard deviation of paraspinal 25.4(19.3-34.0) 27.0(22.2-32.3) 29.9 (21.6-36.1) 0.06
muscle density
*The statistical significance was accepted as p<0.05 for Kruskal-Wallis tests and p<0.016 for Bonferroni corrected Mann-Whitney U test
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Table 2. The study parameters of female patients [median (Q1-Q3)]
Group 1-f Group 2-f Group 3-f "
(n=28) (n=34) (n=31) P
0.021
1-2:0.53
Age (year) 63.5 (60-70) 65 (60-75) 81 (66-83) 1-3:<0.001
2-3:0.002
Abdominal cicumference 995.5(938-1118) 1072 (977-1145) 985 (897-1121) 0.96
Muscle circumference 167 (147-179) 164 (147-176) 157 (136-178) 0.31
Fat to muscle ratio 5.9 (5.5-6.5) 6.4 (5.9-7.0) 6.4 (5.9-7.1) 0.30
<0.001
Cardiotoracic ratio 0.48 (0.46-0.54) 0.54 (0.50-0.56) 0.56 (0.52-0.61) 1-2:0.001
’ T ’ T ’ R 1-3:<0.001
2-3:0.102
The diameter of pulmonary artery 27.5(25.2-30.7) 30.0 (27.7-32.2) 30.0 (27.0-33.0) 0.41
0.019
. 1-2:0.012
The diameter of aorta 37.0 (34.0-39.0) 36.0 (35.0-40.0) 37.0 (34.0-40.0) 1-3:0.72
2-3:0.019
0.020
. 1-2:0.008
Pulmonary artery to aorta ratio 0.77 (0.71-0.81) 0.82 (0.75-0.87) 0.79 (0.72-0.88) 1-3:0.55
2-3:0.044
Paraspinal muscle density 38.5(8.9-45.4) 33.9(15.4-48.7) 25.1(4.3-39.1) 0.34
Standard deviation of paraspinal | 34 7 (3 4.44.1) 32.2 (27.8-42.4) 32.1(29.5-45.4) 0.52
muscle density
*The statistical significance was accepted as p<0.05 for Kruskal-Wallis tests and p<0.016 for Bonferroni corrected Mann-Whitney U test

Figure 1. (a-c) The waist circumference were calculated manually by drawing the abdominal circumference and both paravertebral muscle circumferences
at the level of T11-T12" vertebra

died (group 3-f). The study parameters of female patients
were shown in Table 2. There was statistically significant
difference in the median values of age, CTR, diameter of A
and the P/A ratio between three groups (p=0.021, p<0.001,
p=0.019 and p=0.020 respectively).

We classified the factors according to the sex separately
to analyse their impaction on the death in both population.
In male population, age and CTR had impaction on the death
in univariate analysis. In multivariate analysis, it was seen
that the effect of age was disappeared and only CTR [odds
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ratio (OR)= 11.45 (confidence interval (Cl) 95%=2.65-122.2),
p=0.002] was detected as risk factor for death. In contrast,
it was found that age was only risk factor in woman in both
univariate and multivariate analysis (Table 3).

We also classified the risk factors for admission to ICU
according to sex separately. We noticed that age and CTR are
risk factors for death in male patients in univariate analysis,
but the CTR is only risk factor for admission to ICU in male
patient in multivariate analysis [OR=17.50 (Cl 95%=3.95-
182.72), p<0.001] (Table 4). In woman the age was the
only risk factor for admission to ICU in univariate analysis
[OR=1.09 (Cl 95%=1.043-1.146) , p<0,001] in contrast CTR
was only risk factor in multivariate analysis [OR=11.7 (CI
95%=8.1-18.39), p=0.017 (Table 4).

Discussion

Normal values of CTR range between 0.42 and 0.50 and
a value above 0.50 is accepted as abnormal and may show
cardiomegaly. In our study, the CTR was the only parameter
for admission to ICU found statistically significant in
multivariate analysis for both men and woman. Additionally,
it was an only significant risk factor in death for man with
CQOVID-19 infection. In all group median value of CTR was
in normal range in patients that not admitted to ICU as
expected. In literature, in Eslami et al.’s (8) study he studied
cardiac indices in 87 patients with a diagnosis of COVID-
19 infection and discovered that in these patients, CTR is
a highly effective predictor of mortality. Additionally, they

Table 3. The comparison of risc Factors for death in COVID-19 patients in different sexes

Male Female
Univariate

OR (C195%) p* OR (C195%)
Age (year) 1.03(1.004-1.069) 0.028 1.09 (1.043-1.146)
Fat to muscle ratio 1.45 (0.83-2.54) 0.185 1.44(0.88-2.36)
Cardiotoracic ratio 12.41 (3.40-48.64) 0.001 0.86 (0.34-2.18)
Pulmonary artery to aorta ratio 0.24(0.11-5.23) 0.36 4.66 (0.06-34.61)
Multivariate
Age (year) 1.02 (0.98-1.06) 0.19 1.09 (1.04-1.15)
Fat to muscle ratio 0.89(0.46-1.72) 0.73 1.44(0.76-2.73)
Cardiotoracic ratio 11.45 (2.65-122.2) 0.002 0.66 (0.19-2.30)
Pulmonary artery to aorta ratio 0.16 (0.005-5.03) 0.30 4,68 (0.03-652.31)

Bonferronni corrected Mann-Whitney U test

OR: Odds ratio, CI: confidence interval, COVID-19: coronavirus disease-2019, *The statistical significance was accepted as p<0.05 for Kruskall-Wallis tests and p<0.016 for

Table 4. The comparison of risk factors For admission to ICU in COVID-19 patients in different sexes

Male Female
Univariate

OR (CI 95%) p OR (C1 95%)
Age (year) 1.03(1.004-1.069) 0.028 1.09 (1.043-1.146)
Fat to muscle ratio 1.45(0.83-2.54) 0.185 1.44 (0.88-2.36)
Cardiotoracic ratio 12.41 (3.40-48.64) 0.001 0.86(0.34-2.18)
Pulmonary artery to aorta ratio 0.24(0.11-5.23) 0.36 4.66 (0.06-34.61)
Multivariate
Age (year) 0.96 (0.92-0.99) 0.040 1.03(0.98-1.08)
Fat to muscle ratio 1.35(0.69-2.62) 0.36 1.88(0.92-3.87)
Cardiotoracic ratio 17.50(3.95-182.72) <0.001 11.7 (8.1-18.39)
Pulmonary artery to aorta ratio 8.39(0.25-265.43) 0.28 47.5(0.18-1214)

OR: Odds ratio, Cl: confidence interval, COVID-19: coronavirus disease-2019
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Figure 2. The cardiothoracic ratio was calculated by dividing the greatest

transverse diameter of the heart to the greatest transverse diameter of the
inner to inner thoracic cavity

observed a strong correlation between elevated CTR, which
was found in 76% of patients who ultimately died and more
than 50% of patients who were hospitalized, and poor illness
outcomes (8). Our result supported the importance of CTR in
prognosis of COVID-19 patients.

In routine radiology practice, chest X-ray is used for
measurement of CTR. Miller showed that thorax CT is also
can be used for the measurement of CTR and the results
showed no statistically significant difference between CT
and chest radiography in the evaluation of CTR (12). However,
this study did not investigate the correlation between CTR
and with other measures of cardiac function or structure at
echocardiography (ECHO) or nuclear scintigraphy. The other
study by Gollub et al. (13) supported this study by finding
that these ratios are equivalent. They showed that there
was moderate ability of CT CTR to identify left ventricular
hypertrophy [area under the receiver operating characteristic
curve (AUC)= 0.70; 95% CI, 0.51Y0.90]. The CT left
ventricular short diameter showed a moderate correlation
with the ECHO left ventricular internal diameter (r=0.49) and
left ventricular mass (r=0.37). But their study was in cancer
patients and their prevalence of cardiac disease was very
low in the group. Mean age of the patients was 58 years
and mean CTR measured at CT was 0.46+0.05. So larger
studies were needed for older ages with a high prevalence
of cardiac disease.

Turk J Intensive Care 2022;20(Suppl 1):39-47

Figure 3. The diameter of ascending aorta and main pulmonary artery
were calculated at the level of pulmonary bifurcation

In our study, except for female patients that didn’t need
ICU, measurement of PA was =29 mm in all groups. A cut-
off value of 29 mm for PA diameter is accepted as highly
indicative of pulmonary hypertension, while a PA/A ratio >0.9
has been found to be progressively correlated with pulmonary
vascular impairment. But in Truong et al.’s (14) study, they

Figure 4. PA to A ratio was noted. The right paraspinal muscle density
were noted at the level of T11-T12" vertebra. The 1.5 cm? sized ROl was
drawn manually and the mean Hounsfield unit and standard deviation
was collected

ROI: Region of interest



Kayahan Ulu and Terzi. CT Measured Risk Factors in COVID-19

45

established sex-specific normative reference values for mPA
of 29 mm in males and 27 mm in women, and 0.9 for ratio
PA. Therefore, the median of PA was higher in all groups in
our study. We don't know it was because of disease itself or
was present before. As we consider the PA/A ratio, we found
the statistically significant difference between the female
patients treated in inpatient clinics or at home and the female
patients lived in ICU. When compared to findings obtained
from earlier chest CTs that were conducted for any reason
other than cardiovascular illnesses, Spagnolo discovered that
COVID-19 patients had greater median PA maximal diameter
and median PA/A ratio values (median 36 months) (15). They
hypothesized that the inflammatory state brought on by the
severe acute respiratory syndrome coronavirus-2 infection
may be connected to an increase in pulmonary vascular
pressure. Patients with good and adverse outcomes differed
significantly in terms of PA maximum diameter. In their study,
median age was 75 years old and was older compared to our
study. In Eslami et al.’s (8) study, they noted a nonsignificant
increase in the odd of the death in patients with PA/A>1
that is a possible marker of pulmonary hypertension. These
results combined with ours may show that diameter of PA is
a finding deserving further investigation as a potential effect
of COVID-19 inflammation on it.

It was known that age is an important known prognostic
factor in COVID-19 infection. Our study supported this
finding yet we found it as a significant risc factor in both
admission to ICU and death in male and female patients with
COVID-19 infection in univariate analysis. Moreover it was
also a risc factor for death in woman with COVID-19 infection
in multivariate analysis.

In addition to several cardiac indices, we assessed FMR
to comprehend its role in COVID-19 infection prognosis. After
studying FMR, Kottlors et al. (16) discovered that it might be
used to predict whether a patient would require ICU treatment
after being admitted. They suggested it is an important factor
next to age and gender within a logistic regression analysis.
Examining the logistic regression graphics, the possibility of
a potential ICU treatment decrease below 50% at a FMR
of 5.5 and is going down in the range of less than 10% at a
FMR of under 5. However, the possibility of the requirement
for an ICU treatment increases to about 80% at a FMR of 7
and higher. In our study, although FMR was lower in patients
in group 1 in both genders which were not admitted to ICU,
there were no difference between three groups in terms of
FMR in female. Although it was statistically different in male

patients between group 1 and 2 and between group 1 and
3, it was not noted as a risk factor in statistical analysis.
The paravertebral skeletal muscle mass on both sides of the
spine, which includes the skeletal muscle mass of the erector
spinae muscle, longissimus thoracis muscle, spinalis thoracis
muscle, and iliocostalis lumborum muscle, was found to be
independently associated with ICU admission and in-hospital
mortality by Schiaffino et al. (17). Ufuk discovered that in
adult COVID-19 patients, pectoralis muscle area (PMA) and
pectoralis muscle index [= PMA/patient’s height square (m?)]
are strongly related with a number of unfavorable outcomes
(18). Giraudo et al. (19) looked at whether low muscle mass-
defined as HU values below 30-was a reliable indicator of
ICU admission and/or unfavorable results. They emphasized
that the severity and progression of the disease may be
significantly impacted by the early symptoms of muscle
loss (19). We found no significant difference in PMD in all
groups. Although we noted the HU values <30 (mean: 25.1)
in female patients that expired during treatment for COVID-
19 pneumonia in ICU, it was not statistically significant. The
age of woman was older in that group and the reason may
be related to it. At the level of the T7-T8 vertebrae, Besutti
investigated the density of the pectoralis muscles and the
total, visceral (VAT), and intermuscular adipose tissue (20).
They discovered that in COVID-19, VAT was specifically
linked to an inflammatory response, whereas all other
indices, including pectoral muscle density, were linked to
parenchymal involvement. Low muscle quality appears to be
one mechanism for the powerful effect of age on COVID-19
mortality.

Obesity is recognized as a risk factor for hospitalization
as well as the need for mechanical ventilation in patients
with COVID-19. (21). Additionally, it is regarded as a low-
grade inflammatory state, with various inflammatory
products secreted by adipose tissue (22). VAT, which
secretes inflammatory cytokines, is metabolically more
active than SAT, which is more passive. The metabolic
syndrome, heart disease, and an elevated risk of infection
and septic shock are all associated with VAT Bioelectrical
impedance analysis is a method used for assessing skeletal
muscle mass. They are used for defining the patients with
sarcopenia and cachexia. But in clinical practice, it is difficult
to use this technique, especially in emergency conditions
in patients with COVID-19. Therefore, it is logical to use a
method routinely used for evaluating COVID-19 patients
for investigating obesity. CT is used in some studies for
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measuring the visceral fat. Chandarana et al.'s (11) studied
visceral and subcutaneous fat tissue in patients with COVID-
19 patient. In contrast to outpatients, hospitalized COVID-19
patients had higher levels of VATL3, and Chandarana et al.’s
(11) study with 51 patients found that adding VATL3 to the
clinical model increased AUC in separating hospitalized from
outpatients. Body mass index (BMI) differences between
the two groups of patients were not statistically significant.
Other risk factors for hospitalization and severe iliness have
also been found, including diabetes mellitus, hypertension,
a history of cardiac disease, and an immunocompromised
state. In our study there were no difference between CT
measured abdominal crcumference between groups that
include subcutanous and visceral fat. But we don’t know
the BMI of the patients.

Our study has some limitations. First there was a
statistically significant difference between the age of the
woman with COVID-19 infection died in ICU was compared
to other groups. But we could not find the patients of
the same age and sex for woman that not admitted to
ICU for COVID-19 treatment in our hospital. The second
limitation is the BMI of the patient, which is important
in body composition and was not known. The third, as a
part of national CT guidelines, non-contrast and non-gated
chest CT was used in all patients, decreasing accuracy in
measurements of vessels and ratios, especially in obese
patients. Further studies with larger study groups with BMI
values available and with additional cardiac studies such as
ECHO were needed to evaluate CT parameters.

Turk J Intensive Care 2022;20(Suppl 1):39-47

Conclusion

In summary, the evaluation of some CT parameters in
our study showed the CTR may be taken into consideration
as a potential risk factor in the evaluation of the patients
with COVID-19 infection. High CTR values increase the risk
of ICU admission and also death of the patient with COVID-
19 infection. It supports the other studies in the literature.
The diameter of PA is found higher in all groups so it might
be an indicator of inflammation of lungs. But if the previous
CT values were known, it would be more concise decision.
FMR and PMD are not found as a risk factor in admission to
ICU or death of the patient in our study, which differed from
other studies. The reason is not known. The further studies
with larger groups with known BMI indexes may be more
accurate.
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COVID-19 Pnémonili Hastalarda, Eritrosit Dagilim
Genisligi Degerinin, Mortalite ile lligkisi

The Relationship of Erythrocyte Distribution Width
Value with Mortality in Patients with COVID-19
Pneumonia

0z Amag: Koronaviriis hastaligi-2019 (COVID-19) pnémonili hastalarda hastaneye yatis, yogun
bakim (initesi (YBU) ihtiyaci ve mortalite oranlari yiiksektir. Bu calismada COVID-19 pnémonili
hastalarin yogun bakim ihtiyaci ve mortalite oranlarini, ucuz ve erisilebilir olmasi nedeniyle, kirmizi
kan hicresi dagilim genisligi (RDW) degeri ile takip etmeyi amacladik.

Gereg ve Yontem: Calismaya, YBU'de yatan siddetli COVID-19 pnémonili hastalar (n=162), serviste
yatan hafif COVID-19 pnémonili hastalar (n=163) ve saglikli bireyler (COVID-19 pnémoni dykisii
olmayan saglik calisanlar) (n=162) dahil edildi. Hastalarin hastaneye basvuru sirasinda alinan ilk
hemogramlarindan hemoglobin (HGB), beyaz kan hicresi (WBC), kirmizi kan hiicresi (RBC) ve RDW
degerleri tespit edilerek, mortalite Gzerindeki etkileri retrospektif olarak degerlendirildi.

Bulgular: Mortaliteye gére gruplar karsilastinidiginda, COVID-19 hastaligindan élen hastalarin yas
ortalamasi daha ylksek tespit edildi. Yas bakimindan duizeltiimis model sonuclarina gére mortaliteye
etkili risk faktorlerinin arastirildigi calismamizda, RDW degerinin mortalite Uzerinde etkili olmadig
goriildi. Ayrica yas, HGB, WBC ve COVID-19 pozitifliginin mortalite (izerindeki etkisi istatistiksel
olarak anlamli bulundu.

Sonug: Mortalitesi yiiksek olan siddetli COVID-19 pnémonili hastalarin YBU'de takiplerini azaltmak
icin hizli ve kolay erisilebilen belirteclere ihtiyac vardir. Calismamizda WBC, HGB gibi hematolojik
parametrelerin mortalite Uzerindeki etkisi anlamli iken RDW degerinin mortalite lzerinde etkili
olmadigr gorilmustir. Bu konuda yapilacak prospektif randomize calismalara ihtiyag vardir.
Anahtar Kelimeler: COVID-19 pnémonisi, eritrosit dagiim genisligi, yogun bakim, mortalite

ABSTRACT Objective: Patients with coronavirus disease-2019 (COVID-19) pneumonia have
high hospitalization, intensive care unit (ICU) need and mortality rates. In this study, we aimed
to follow-up the need of intensive care and mortality rates in patients with COVID-19 pneumonia
with red blood cell distribution width (RDW) value because it is a cheap and easyl accesible marker.
Materials and Methods: Patients with severe COVID-19 pneumonia hospitalized in the ICU (n=162),
patients with mild COVID-19 pneumonia hospitalized in the ward (n=163), and healthy individuals
(healthcare workers without a history of COVID-19 pneumonia) (n=162) were included in the study.
Hemoglobin (HGB), white blood cell (WBC), red blood cell and RDW values were determined from
the first admission hemogram and their effect on mortality was evaluated retrospectively.
Results: When the groups were compared according to mortality, the average age of the patients
who died of COVID-19 was found to be higher. According to the age-adjusted model analysis,
in our study, in which the risk factors affecting mortality were investigated, RDW value was not
found to be effective on mortality. Also age, HGB, WBC and COVID-19 positivity were found to be
statistically significant parameters on mortality.

Conclusion: Rapid and easily accessible markers are needed to reduce the follow-up of patients
with severe COVID-19 pneumonia with high mortality in the ICU. In our study, while the effect of
hematological parameters such as WWBC and HGB on mortality was significant, it was observed that
the RDW value did not affect mortality. Prospective randomized studies are needed in this regard.
Keywords: COVID-19 pneumonia, erythrocyte distribution width, intensive care unit, mortality
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Giris

Koronaviriis hastaligi-2019 (COVID-19), siddetli akut
solunum yetmezligi sendromu koronavirlis-2 (SARS-CoV-2)
etkenine bagli gelisen (1), asemptomatik, hafif Gst solunum
yolu enfeksiyonu gibi hafif tablolarla baslayip, solunum
yetmezliginin eslik ettigi agir viral pnodmonilere varan, genis
spektrumlu bir hastaliktir (2). COVID-19, Mart 2020°'de Diinya
Saglik Orgiitii (DSO) tarafindan pandemi olarak ilan edildigi
glnden beri diinyada 6lim ve hastaliga neden olmaktadir ve
hizla yayllmaya devam etmektedir (3). COVID-19 hastalarinin
hastaneye yatis orani, yogun bakim ihtiyaci ve mortalitesi
yUksektir (4). Son epidemiyolojik veriler, siddetli COVID-
19 hastalarinin 6lim oraninin, siddetli olmayan COVID-19
hastalarindan daha yulksek oldugunu gdstermektedir (5).
Siddetli COVID-19'a ilerleme riski yiiksek olan hastalarin
erken tespiti, uygun destekleyici tedavi ile 6lim oraninin
azalmasina, gereksiz ve uygunsuz saglik hizmeti kullanimini
azaltacaktir. Ne yazik ki hastaligin tanisinda hizli, kolay ve
glvenilir bir test bulunamamistir.

COVID-19 hastaligina, cogunlukla I16kopeni, lenfopeni ve
bazen trombositopeni eslik eder (6). Artan D-dimer ve azalan
lenfosit sayisi klinigin kétllesmesi, yogun bakim ihtiyaci ve
mortalite artisiyla iliskilidir (7). Bu belirtecler bizim icin énemli
olmakla birlikte daha fazla prognostik belirtece ihtiyacimiz
vardir.

Tam kan sayiminin bir bileseni olan ve hicresel hacim
varyasyonunu yansitan kirmizi kan hicresi dagilim genisliginin
(RDW), cesitli hastaliklarda artmis morbidite ve mortalite riski
ile iliskili oldugu gosterilmistir (8). RDVV, eritrosit kan hicresi
(RBC) boyut ve hacim degiskenligini gosteren, anizositozu
(9) isaret eden, basit ve ucuz bir parametredir (10). Klinikte
siklikla aneminin tanisi, tipi ve derinliginin belirlenmesinde
kullanilmaktadir (11).

Yiksek RDW, kalp hastaligi, akciger hastaligi, sepsis,
grip, kanser ve tim nedenlere bagli mortalite icin artan
risk ile iliskilidir (12). Yiksek RDW; kalp yetmezligi, koroner
arter hastaliginin siddeti, viral hepatit, bircok ileri evre
kanser, diyabet, kronik obstriktif akciger hastaligi, inme,
anemi ve diger bircok durumun gelisimi icin artan morbidite
ile iliskilidir (13). RDW, yeni ve bilinmeyen bir hastalik icin
yararli olabilecek genel kantitatif risk siniflandirmasi saglama
potansiyeline sahip, spesifik olmayan hastalik belirteci gibi
gorinmektedir.

RDW-katsayi degisimi, eritrosit hacim dagiliminin standart
sapmasinin (RBC-SS), ortalama eritrosit hacmine (MCV)
bolinmesi ve yuzde elde etmek icin 100 ile garpilmasiyla
hesaplanir (14). (RBC-SS) / (MCV) x 100

COVID-19 iliskili RDW degisikligi icin spesifik
mekanizma veya mekanizmalar belirsizligini korumaktadir
(15). Retikllositlerin dolasima salinmasiyla sonuglanan
herhangi bir islem RDW'de artisa neden olmaktadir.
COVID-19 hastalarinda RDW yiiksekligi, proenflamatuvar
faktorlerle yakindan iliskilidir. Proenflamatuvar sitokinler,
kirmizi kan hicrelerinin yari 6mrinU azaltabilir ve kirmizi kan
hicrelerinin morfolojisini degistirebilir. Enflamasyon, kirmizi
kan hlcrelerinin olgunlasmasini geciktirebilir, retikilositozun
up-reglilasyonu ve ¢ok sayida retikilositin periferik dolasima
salinmasina neden olarak RDW'nin artmasina yol agmaktadir
(16). Oksidatif stres, RDW mortalite iliskisine katkida bulunan
faktor olabilir (17). Mekanik ventilasyon ve akut akciger
hasari olan hastalarda oksidatif stres, kirmizi kan hlcrelerinin
Omrinu kisaltabilen reaktif aktif oksijen serbest radikallerine
neden olmaktadir ve bdylece genc hicrelerin dolasima
salinmasini tesvik etmektedir (18).

Bu calismada COVID-19 pnémonili hastalarin yogun
bakim ihtiyaci ve mortalite oranlarini, ucuz ve erisilebilir
olmasli nedeniyle; RDW degeri ile takip etmeyi amacladik.

Gereg ve Yontem

Calismamiza, Gaziosmanpasa Egitim ve Arastirma
Hastanesi Etik Kurul onayt ile (karar no: 75, tarih: 01.06.2020)
1 Nisan ve 31 Mayis 2020 tarihleri arasinda, yogun bakim
Unitesinde yatan agir COVID-19 pnémonili ters transkriptaz-
polimeraz zincir reaksiyonu (RT-PZR) (+) hastalar (n=162) ve
serviste yatan hafif COVID-19 pnémonili RT-PZR (+) hastalar
(n=163) ile saglkli bireyler (COVID-19 hastalik 6ykisi
olmayan, saglik calisanlar) (n=162) dahil edildi. Dosya
taramasi yapilarak, hastalarin hastaneye basvuru sirasinda
alinan ilk hemogramlarindan, hemoglobin (HGB; g/dL),
beyaz kan hicresi (WBC; x10%/uL), RBC (x10%/uL), ortalama
hicresel hacim MCV (fL) ve RDW (%) degerleri, retrospektif
olarak degerlendirildi, U¢ grup karsilastirilarak, mortalite
Uzerine etkisi belirlendi.

COVID-19 Enfeksiyonunun Tani ve Tedavisi Kilavuzu'na
gore (27 Mayis 2021 COVID-19 Rehberi), T.C. Saglik Bakanhgi
Bilimsel Danisma Kurulu tarafindan yayinlanan (19):

Hafif olgular: Hastalarin hafif klinik semptomlari oldugu
ve pnoémoninin gorintileme bulgularnin olmadigr olgular
olarak siniflandirildi.

Orta olgular: Hastalarda ates, solunum yolu semptomlari
ve pnémoninin gortntlleme bulgulari olan olgular olarak
siniflandirildi.
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Agir olgular: Ates ve solunum yolu enfeksiyon bulgulari
olan hastada; 1- solunum sayisi >30/dk, 2- agir solunum
sikintisi (dispne, ekstra solunum kaslarinin kullanimi), 3- oda
havasinda oksijen satirasyonu <90 (oksijen alan hastada
Pa0,/FiO, <300) 4- COVID-19 pnémonisinin karakteristik
g6gus bilgisayarli tomografi bulgusu olan (bilateral lobuler
tarzda, periferik yerlesimli, yaygin yamali buzlu cam
opasiteler), 5- mekanik ventilasyon ihtiyaci, 6- sok, 7- akciger
yetmezligi disindaki organ yetmezl|igi nedeniyle yogun bakim
Unitesinde takibi gerekli olan olgular olarak siniflandirild.

istatistiksel Analiz

Calismanin istatistiksel hesaplamasinda SPSS
Statistics for Windows, version 17.0 kullaniimistir. Calisma
oncesinde bagimsiz 3 grubun RDW o&lcimleri arasindaki
farkin orta etki biyukliginde (d=0,30) Tek-Yonllu Varyans
analizi ¢ift tarafli hipotez kontroll icin 6rneklem buydklagua
hesaplanmistir ve her bir gruba 146 kisinin alinmasinin
uygun olacagl bulunmustur. Sdrekli 6lcim biciminde
elde edilen degiskenlerin dagilimlarinin incelenmesi icin
Shapiro-Wilk normallik testinden faydalanildi. Dagilim
varsayiminn saglanmasi durumuna gore bagimsiz iki grubun
kiyaslanmasinda Student'’s t-testi ve Mann-Whitney U testi
kullanilirken, ikiden fazla grubun karsilastirimasi igin ise Tek-
Yonll Varyans analizi ve Kruskal-Wallis testleri uygulandi.
Tek-Yonlu varyans analizi ve Kruskal-Wallis testleri igin gruplar
arasindaki farkin anlaml bulunmasi durumunda, farkhhlg
yaratan gruplarin tespiti igin coklu karsilastirma testlerinden
(sirasiyla Bonferroni ve Dunn) vyararlanildi. Kategorik
degiskenlerin dagiimlar ki-kare ve Fisher'in Exact testi ile
degerlendirildi ve elde edilen sonuglar surekli degiskenler
icin ortalama + standart sapma - medyan (minimum-
maksimum), kategorik degiskenler icin ise frekans dagilimlari
ve yuzdelikler kullanilarak 6zetlendi. Mortaliteye etkili risk
faktorlerini belirlemek icin tek degiskenli analiz sonuglarina
gore anlaml bulunan degiskenler coklu lojistik regresyon
analizi baslangic modeline dahil edildi ve Bacward LR
metoduyla gerceklestirilen analiz sonucunda, modelde kalan
degiskenler olasilik oranlari, %95 given araliklar ve ilgili p
degerleri ifade edildi. Calismamizda istatistiksel anlamlilik
sinirt p<0,05 olarak alindi.

Bulgular

Calismaya yogun bakim Unitesinde yatan agir COVID-
19 pndmonili, serviste yatan hafif COVID-19 pnémonili
ve saglikli bireyler (COVID-19 pnédmoni dykusi olmayan,
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saglk calisanlar)) olmak Uzere 487 hasta dahil edildi. Agir
pnoémonili, hafif pnémonili ve saglikli bireylerin medyan yas
degerleri arasinda fark gézlendi (64/58/32; p<0,001) (Tablo
1). Agir pnoémonili ve hafif pnémonili hastalarin medyan yas
degerleri benzer iken, kontrol grubu medyan yas degeri daha
dastk idi (Tablo 1). Cinsiyet dagiimina bakildiginda; her ¢
grup benzer bulundu (p=0,062). Agir pndmonili hastalarin,
hafif pnémonili hastalarin ve saglikl bireylerin hematolojik
parametrelerine bakildiginda HGB medyan degerleri arasinda
anlamli bir fark saptandi (p<0,001) (Tablo 1). Hafif pndmonili
ve saglkh bireyler de RBC ortalama degerleri benzer iken
agir pnoémonilerde RBC degeri diger iki gruptan dusuik
bulundu (p<0,001) (Tablo 1). Bu da, hastaligin eritrositlerin
yarilanma omrinU kisalttigini veya tretimlerini baskiladigini
gostermektedir. Agir pnémonili hastalarin, hafif pnémonili
hastalarin ve saglikli bireylerin WBC ve RDW medyan
degerleri karsilastirildiginda gruplar arasinda anlamli fark
saptandi (p<0,001) (Tablo 1).

Mortaliteye gore gruplar karsilastirihginda COVID-19
hastaligindan délen ve sag kalan hastalarin yas ortalamalari
arasinda anlamh fark saptandi (66,23+13,30/47,73+18,95;
p<0,001) (Tablo 2). COVID-19 hastaligindan élen hastalarin
yas ortalamasi daha yiksek idi. COVID-19 hastaligindan
Olen ve sag kalan hastalarin hematolojik parametreleri
karsilastirildiginda HGB, RBC, WBC, RDW degerleri arasinda
anlamli bir fark saptandi (p<0,001) (Tablo 2).

Mortaliteye etkili risk faktorlerinin arastirildigr coklu lojistik
regresyon analizi sonuclari incelendiginde yas bakimindan
dlzeltilmis bir modelle Backward LR opsiyonu kullanilarak
elde edilen sonugclara gére RDW degerinin mortalite lzerine
etkili olmadigl gortimustir (Tablo 3). Ayrica yas, HGB, WBC
ve COVID-19 pozitifliginin mortalite (izerine etkisi istatistiksel
olarak anlamli bulunmustur (p<0,001) (Tablo 3).

Tartisma

Calismada, RDW degerinin; COVID-19 hastaligi nedeniyle
yogun bakim ihtiyaci olan agir pnémonili hastalarin tespiti ve
mortaliteyi belirlemedeki yeri degerlendiriimistir. Calismanin
sonucunda, RDW ile mortalite arasinda iliski bulunmamistir.

Devam eden COVID-19 pandemisi, solunum destegi
ve yogun bakim gerektiren ciddiyet duzeyine ilerlemesi
nedeniyle, hastane yataklari icin dnemli talebe yol acarak
dilinya capinda bircok saglik hizmeti sistemi asmistir (20). Sinirli
saglik hizmeti kaynaklari ile hasta yonetimini iyilestirmek igin
dogru ve zamaninda prognostik bilgiye ihtiyac duyulmaktadir
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Tablo 1. Calisma gruplari arasinda demografik ve hematolojik parametreleri arasinda yapilan karsilastirma

Adir pnémoni COViD-19 Hafif pnémoni COViD-19
=162 n=163 Kontrol grubu
P
Ortalama * standart | Medyan Ortalama Medyan Medyan
. + standart . n=162 R
sapma (min-maks) (min-maks) (min-maks)
sapma
64 58 32
+ + +
Yas 63,52+14,65 (18.98) S813H17,14 | o107y 33,029,73 (18720 <0,001
11,8 13,5 14,2
HGB (g/dL) | 11,8+2,04 (7,1-16,4) 13,47£1,43 (8.316,2)° 14,02+£1,69 (8,8-17,3)° <0,001
RBC 4,16 4,66 473
+ a ! + b ' + b !
(x107/uL)* 4,17+0,75 (2,35-6.2) 4,63+0,48 (3,06-5,63) 4,75+0,56 (3.42:6,63) <0,001
88,45 87,2 88,10
+ + +
MCV (FL) | 91,36£66,12 (10,12-916)° 87,0745,67 e61108p | 8795525 (64-102) 0013
14 13,3 12,9
(») ! 1
RDW (%) 14,62+1,97 (11,5-21,2)° 13,48%£1,15 (11,4-18,2)¢ 1341,38 (4.21-17) <0,001
WBC 10,17 5,42 7,36
+ + +
(107L) 11,3816,16 (1.28.50,55) 6,33£2,95 (2.13-2078)° 8,08+5,37 (6271)" <0,001

*ANOVA testi p-degeri, tim digerleri icin Kruskal-Wallis testi sonucudur. 2° ve <indisler icin, ayni harf indisi ile ifade edilen ortalama ya da ortancalar birbirleriyle ayniyken, farkli
harflerle gésterilen ortalama ve ortancalar birbirinden istatistiksel olarak Farklidir (p<0,05). COVID-19: Koronaviriis hastaligi-2019, min-maks: minimum-maksimum, HGB:
hemoglobin, RBC: kirmizi kan hiicresi, MCV: ortalama eritrosit hacmi, RDW: kirmizi kan hiicresi dagilim genisligi, WBC: beyaz kan hiicresi

Tablo 2. COVID-19 dlenler ve sag kalanlar arasinda demografik ve hematolojik parametreleri ile yapilan karsilagtirma

COViD-19 sag kalanlar COViD-19 élenler
P
+ +
OrFalama + standart sapma Medyan (min-maks) OrFalama + standart sapma Me.dyan
(min-maks) (min-maks) (min-maks)
45 68
+ +
Yas 47,73+18,95 (18-107) 66,23+13,3 (26-98) <0,001
13,7 11,5
+ +
HGB (g/dL) 13,53+1,69 (83-17,3) 11,43+2,08 (7.1-16,4) <0,001
4,65 4,05
3 * + ' + ) %
RBC (x10%/uL) 4,64+0,56 (3.04-6,63) 4,04+0,78 (2,356.2) <0,001
MCV 87,7 88,8
+ +
(L) 87,336,22 (32,7-110,8) 94,37+83,45 (10,12-916) 0,521
13,2 14,2
0, + r + r
RDW (%) 13,4241,46 (4,21-21,1) 14,782 (11,9-21.2) <0,001
7,06 10,69
3 + ' + i
WBC (x10%/pL) 7,67+4,55 (2.13.71) 12,11+6,89 (1285055 | <0001

*Student’s t-test p-degeri, tiim digerleri Mann-Whitney U testi sonucudur. COVID-19: Koronaviriis hastaligi-2019, min-maks: minimum-maksimum, HGB: hemoglobin, RBC:
kirmizi kan hiicresi, MCV: ortalama eritrosit hacmi, RDW: kirmizi kan hicresi dagilim genisligi

(1). Bu nedenle, dustik invazivlik, yiksek verim ve hizli geri
donUs ile karakterize edilen prognostik laboratuvar testlerinin
varligi, diger tanisal arastirmalarla karsilastinldiginda, risk
siniflandirmasi icin oldukca degerli araclar olabilir (21).
Hastanede yatan hastalarda rutin olarak bakilan tam kan

sayimi analizlerindeki RDW degeri bu nedenle klinisyenler
icin ek maliyet olmadan kullanilabilir.

Gong ve ark. (5) yaptiklari calismada, siddetli COVID-19'a
ilerleme riski ylksek olan olgularin erken tespiti icin etkili bir
model olusturmayi amaclamislar ve RDW'nin siddetli COVID-
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Tablo 3. Coklu lojistik regresyon analizi

%395 gliven araliklari
B Standart hata P Olasilik orani -

Ust sinir Alt sinir
Sabit 0,045 1,532 0,977 1,046
Cinsiyet (Kadin) -0,594 0,304 0,051 0,552 0,305 1,001
Yas 0,028 0,009 0,003 1,028 1,009 1,047
HGB (g/dL) -0,489 0,083 0,001 0,613 0,521 0,722
WBC (x103/uL) 0,123 0,025 0,001 1,131 1,078 1,187
COVID-19 pozitif 2,593 0,944 0,006 13,375 2,102 85,100

Mortaliteye etkili risk faktorlerinin arastinildigi coklu lojistik regresyon sonuglarina goére, yas bakimindan dizeltilmis bir modelle Backward LR opsiyonu kullanilarak sonuglar
elde edilmistir. Buna gore; yastaki 1 br artis mortalite riskini 1,009 kat artirmaktayken, HGB'deki artis mortaliteye olumlu yansimis, WBC'deki kendi birimi cinsinden bir birimlik
artis ise mortalite riskini 1,13 kat artirmistir. Daha 6nemlisi COVID poxzitifligi ise mortalite riskini 13,37 kat artirmaktadir ve bu degiskenlerin hepsi istatistiksel olarak anlamli
bulunmustur. COVID-19: Koronaviriis hastaligi-2019, HGB: hemoglobin, WBC: beyaz kan hiicresi

19 icin 6nemli bir prognostik belirtec oldugunu bulmuslardir.
Sharma ve ark. (22) RDW ve mortalite arasinda anlamli bir
iliski olmadigl sonucuna varmislardir. Bizim calismamizda
bu sonucu dogrulamaktadir. RDW'nin COVID-19 enfeksiyon
siddeti ve mortalitesini tahmin etmedeki duyarlihgr ve
6zgllligu, calismalar arasinda farklilik gostermektedir.
Hastalarin klinik veya demografik ozellikleri calisma
sonuclarindaki farkhliklara sebep olabilmektedir. RDW'nin
COVID-19'da prognostik biyobelirteg olarak degerlendiriimesi
icin mevcut protokollerin standardizasyonunun fayda
saglayabilecegini dlstnUyoruz.

SARS-CoV-2 agirlikli olarak solunum vyolu patojeni
olmasina ragmen, c¢ok fazli ve ¢ok faktorll bir bozukluk
olarak ilerler ve akciger tutulumuna daha sonra sistemik bir
immuUnoenflamatuvar reaksiyon, imminotromboz durum
eslik eder, akciger ve coklu organ hasari olusur. Yogun bakim
kabul oranindaki farkliliklar toplumlarin demografik ozellikleri,
yogun bakima kabul kriterleri gibi faktorler ile iliskilidir. 11
Subat 2022 tarihi itibariyla resmi olarak DSO tarafindan kayit
altina alinmis 404.910.528 COVID-19 olgusu ve 5.783.776
Uzerinde mortalite bildirilmistir (23). Bazick ve ark. (17),
51.785 kritik hasta Uzerinde yaptiklari ¢calismada RDW
artisinin, yogun bakimda takip edilen hastalarin 30, 90,
365 glnlik mortalitesinin, hastane ici mortalitesinin ve
kan dolasimi enfeksiyonunun 6nemli bir belirteci oldugunu
bulmuslardir.

Kritik hastaliklarla ilgili ilk calisma, 2010 yilinda Cin'de 602
hastadan olusan bir kohort calismasinda gerceklestirildi ve
RDW'nin yogun bakim Unitesinde mortalite ile iliskili oldugu
bulundu (24). Artan RDW, proenflamatuvar sitokinlerin,
kemokinlerin, oksidatif stres kombinasyonunun varligini
yansitir.

Yiksek RDW, viral hastaligin siddeti igin bir belirtec
olarak dnerilmistir (25). Bununla birlikte, viral enfeksiyonlarin
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yliksek RDW'yi indlkledigi kesin mekanizma belirsizligini
korumaktadir. Viral enfeksiyon NF-xB'i ve daha sonra
enflamasyonu baslatan ve kronik enflamasyona ilerleyen
diger immun faktorleri aktive eder. Viral kaynakli kronik
enflamasyon, eritrosit olgunlasmasini bozar ve eritropoezde
degisikliklere ve eritropoietin  hormonunun vyetersiz
dretilmesine yol acar, bu nedenle RDW seviyeleri ile viral
enfeksiyonlarin siddeti arasindaki pozitif korelasyondan
sorumlu olmasi muhtemeldir. Viral hastaliklarda RDW'nin
prognostik degerinin altinda yatan mekanizmalari bulmak igin
daha ayrintili calismalara ihtiyag vardir.

Foy ve ark.'nin (1) COVID-19 nedeniyle hastaneye
yatinilan 1.641 yetiskin hastayi iceren kohort calismasinda,
hastaneye yatis sirasinda ve hastanede kalis sirasinda
Olctilen RDW'nin, mortalitede istatistiksel olarak anlamli
artisla iliskilendirmislerdir. RDW'nin, hastanede yatan COVID-
19 hastalarinin risk siniflandirmasinda faydali olabilecek rutin
bir laboratuvar testi oldugunu distinmuslerdir.

COVID-19 hastalarinda, dusik HGB seviyeleri ve
patolojik olarak artmis ferritin seviyeleri aneminin varligini
gostermektedir (26). HGB konsantrasyonu, kanin oksijen
tasima kapasitesinin en o6nemli belirleyicilerinden
biridir. COVID-19 hastalarinda, ézellikle komplikasyon ve
olum riski taslyan populasyonlarda dustk HGB, hastalarin
enfeksiyon sirasinda hipermetabolik durumlar nedeniyle
oksijen icin artan periferik doku taleplerini desteklemek
icin azalmis HGB kapasitesini gosterebilir (27). Bizim
calismamizda da yogun bakim yatisi yapilan siddetli COVID-
19 hastalarinda distk HGB seviyeleri gdzlenmistir. Taneri
ve ark. (27) yaptiklari meta-analizde orta dereceli olgularla
karsilastirldiginda, siddetli COVID-19 olgularinda daha
distk HGB, MCV ve daha ylksek ferritin ve RDW elde
etmislerdir.
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Solunum yetmezligi, COVID-19 hastalarinda 6limlerin
dnde gelen nedenidir (28). lleri yas ve erkek cinsiyetin 6limle
iliskili oldugu bulunmustur (29). Bizim calismamizda da, ileri
yas ve erkek cinsiyetin kotl prognoz gostergesi oldugu
bulunmustur.

Sonug

Yogun bakim Uniteleri, siddetli COVID-19'a ilerleme
riski olan hastalarin yakindan izlenmek Uzere takip edildigi
yerlerdir. Yogun bakim yataklarina talep oldukca fazladir.
COVID-19 hastaliginin teshisi ve prognozu; hizli ve dogru
bir sekilde gercgeklestirilebilirse, hastaligin morbiditesi
ve mortalitesi azaltilabilir Hemogram gibi ucuz ve kolay
testlerin COVID-19'da kullanilabilmesi hastaligin takibi
acisindan fayda saglayabilecektir. Sonug olarak galismamizda
hemogram degerlerinden HGB, RBC, WBC ile mortalite
iliskisi gosterilmis, RDW degerininin mortalite Gzerine etkisi
saptanmamistir. Ancak bu konu tzerinde yapilacak prospektif
randomize kontrolll calismalara ihtiyag vardir.

Calismamizin bazi sinirlamalari vardir; calismamiz
retrospektif bir calisma ve yas dagiliminin gruplar

arasinda standardizasyonu saglanamadigindan, RDW'nin
mortalite Uzerine etkisi coklu lojistik regresyon analizi
ile degerlendirilmistir. Calismada RDW'nin COVID-19
hastalarinin mortalitesi Gzerine etkisi anlamli bulunmamistir
ancak bu konuda yapilacak randomize kontrolli calismalara
ihtiyac vardir.
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Yogun Bakimda Galisan Hekimlerin Teletip ve Tele-
yogun Bakim Hakkindaki Diisiinceleri

Opinions of Physicians Working in Intensive Care on
Telemedicine and Tele-intensive Care

6z Amac: Tele-tip uygulamalarinin bir parcasi olan tele-yogun bakim tinitesinin (YBU) Saglik Bakanligi
tarafindan Ulkemizde kullanimi énerilmektedir. Bu calismada yogun bakimda calisan hekimlerin
teletip ve teleYBU hakkindaki distince ve bilgi seviyelerinin incelenmesi ve kullanilimasinin dniindeki
engeller hakkinda bilgi ediniimesi amaglanmistir.

Gere¢ ve Yontem: Etik kurul izni alindiktan sonra calismacilar tarafindan Google Forms ile
olusturulmus 3 bélim ve 44 sorudan olusan anket sosyal mesajlasma uygulamasi Uzerinden
gonderildi.

Bulgular: Yogun bakimda calisan 147 hekim tarafindan ankete katiim saglandi. Katiimcilarin yarisi
YBU'de teletip kullanmadigini belirtti. Katiimeilarin sadece %5'i teletibbin hukuksal zemini olduguna
katildiklarini ve %83,7'si kullanimi icin egitim verilmesi gerektigini belirtti.

Sonug: Hukuksal zeminin hazirlanmasi ve yeterli egitim destegi ile YBU'de teletip kullaniminda artis
olmasi beklenenilir.

Anahtar Kelimeler: Tele-tip, tele-YBU, hukuk, uzaktan erisim, yogun bakim

ABSTRACT Objective: The use of tele-intensive care unit (ICU), which is a part of telemedicine, is
recommended by the Republic of Turkey Ministry of Health in our country. In this study, we obtained
information about the opinion, the level of knowledge and obstacles to the use of telemedicine and
tele-ICU by physicians working in the ICU.

Materials and Methods: After getting the approval of the ethics committee, the questionnaire
consisting of 3 sections and 44 questions created with Google Forms was sent via the social
messaging platform.

Results: One hundred forty seven physicians working in the intensive care unit participated in
the survey. Half of the them stated that they do not use telemedicine in the ICU. Only 5% of the
participants stated that they agreed that telemedicine has a legal basis, and 83.7% stated that
training should be provided for its use.

Conclusion: With the preparation of the legal grounds and adequate training support, an increase
in the use of telemedicine in the ICU can be expected.

Keywords: Tele-medicine, tele-ICU, legal issues, remote access, intensive care
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Giris

Tele-yogun bakim (nitesi (tele-YBU), tele-tip
uygulamalarinin  yogun bakim ayagidir (1). Tele-YBU
uygulamasi kritik hastanin degerlendiriimesi ve uzaktan
strekli gbzlenmesi, tani konmasi, standart tibbi mutdahale/
tedavilerin uygulanmasina olanak vererek kritik hasta
bakimina odaklanan gérme ve isitmeye yonelik bir agdir. Tele-
tip akilli telefonlar, gorintill haberlesme, e-posta, kablosuz
araclar ve diger glincel iletisim araclari ile giderek artan cesitli
teknolojik uygulamalari ve hizmetleri igerir (2).

Tele-YBU kullanimiyla klinisyenlerin mesafe ve zaman
kisitlamasi olmaksizin llkedeki bitin yogun bakimlara
ulasabilecegi, hasta verilerinin elektronik ortamda
inceleyebilecegi ve optimal tedavilerin 6nerilebilecegdi
distndlmektedir (2). Ayrica klinik karar destek sistemlerinin
dahil edildigi Tele-YBU uygulamalarinin yogun bakimda iyi
klinik uygulamalar oranlarini ylkselttigi ortaya koyulmustur (2).

TUrkiye'de Temmuz 2020'de TC Saghk Bakanhgi, Saglik
Bilgi Sistemleri Genel MUdurligi’'nce yayinlanan “yogun
bakim bilgi yonetim sistemi kilavuzu” uyarinca tele-YBU
kullanilmasi mecburi yazilim programlari arasina girmistir (3).

Tele-YBU'niin kullaniminda karsilasilabilecek altyapi
eksiklikleri, hekim-hasta ve hasta yakini iletisiminde ortaya
cikabilecek sorunlar, hastalara ait verilerin depolanma ve
muhafazasinda yasanacak zorluklar, yasal dlzenlemelerin
ve gbrev tanimlarinin yetersizligi tele-YBU uygulamalarinin
beklenilen faydalarini olumsuz yonde etkileyebilir.

Koronaviris hastaligi-2019 pandemisi dlnyada ve
Ulkemizde yogun bakimlarda hizmet verebilecek egitilmis
yetkin uzman hekim ve hemsire gerekliliginin ciddiyetini
belirgin hale getirmistir. Pandemi slreci boyunca diinyada ve
Ulkemizde saglik hizmeti veren kurumlar yogun bakim hizmeti
saglayabilecekleri bolimlerinin sayilarini ylkseltmislerdir.
Fakat yetkin yogun bakim personeli sayisi ayni hizda
yukseltilememistir.

Arastirmalar, yogun bakimlarda devamli ve bransinda
uzman kisilerin ¢alismasinin mortalitede disme ve hasta
bakim kalitesinde artisla iliskisini ortaya koymaktadir
(2). Egitimli ve yetismis calisanlara gereksinimin aniden
ylkseldigi, dogal afet ve salgin hallerinde ytksek nitelikli,
devam edebilen hizmet sunumu saglayabilmek icin tele-YBU
uygulamalarinin ve bu uygulamalarin kullanimi i¢in standart
kilavuzlar olusturulmasi ile daha kolay olacaktir (2).

T.C. Saglik Bakanligi tarafindan kullaniimasi énerilmekte
ve yonlendirilmekle birlikte tele-tip ve tele-YBU'niin
Glkemizde ne oranda ve hangi sartlarda kullanildigina dair
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veriler yetersizdir. Bu calismada tele-tip uygulamalarinin bir
parcas! olan tele-YBU'niin Glkemizde kullanimi hakkinda
dustnceleri, bu konudaki bilgi seviyesi ve kullaniima tercih ile
oranlari hakkinda bilgi toplamak ve bu yondeki calismalar igin
bir baslangic olusturmasi amaclanmistir. Ayrica kullaniminin
ondndeki engeller hakkinda bilgi edinilmesi amaglanmistir.

Gerec ve Yontem

Etik kurul onayi (Cankin Karatekin Universitesi Girisimsel
olmayan Arastirmalar Etik Kurulu; no: 23, tarih: 09.11.2021)
alindiktan sonra calismaya baslandi. Katilimcilardan anketi
cevaplamadan 6nce onamlari alind.

Anketin hazirlanmasi icin literatlrdeki calismalar
incelendi. Sorular olusturulduktan sonra farkli alanlardan
hekim, hemsire ve 6gretmelere okutularak sorulardaki anlam
bozukluklari giderilmeye c¢alisildi. Demografik, tele-tip ve tele-
YBU basliklari olmak iizere toplam 3 bélimden olusan 44
soruluk anket hazirlandi.

Google Forms ile hazirlanan anket formu sosyal
mesajlasma platformlari Gzerinden 1 Kasim 2021 ile 1 Aralik
2021 tarihi arasinda paylasildi.

Veriler Google Tablolar ile degerlendirildi ve sonuglar
ylzde olarak verildi.

Bulgular

Google Forms Ustlinden gonderilen ankete 147 Kkisi
katilmistir. Anket sorulari ve katihmcilarin verdigi cevaplar
ylzde olarak Tablo 1'de verilmistir.

Tartisma

The American Telemedicine Association, hastalara
standartlari belirlenmis, kaliteli bir tele-YBU hizmeti
sunmak icin kilavuzlar olusturmustur. Boylelikle tele-YBU
organizasyon, saglk calisanlari, lisanslandirma, hasta hekim
iliskileri, hasta haklari, kalite ve mali yonetim ile ilgili bilgiler
rehberlerde yer almistir (1). Bu kilavuzlara gore tele-YBU
doktoru kullanilan programa goére 100-250 arasi hastayi
izleyebilir seklinde dnerme yapilmistir (1).

Ulkemizden 2020 vyilinin basinda yazilmis olan bir
derlemede bu konu ile ilgili Dinya Tabipler Birligi tarafindan
hangi hastalarin tele-tip ile izlenecegi, hangi durumlarda
hastaneye basvuru Onerilecegi, yeni bir tedaviye uzaktan nasil
baslanilacagi, aydinlatilmis onamin nasil alinacagi konularinin
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Tablo 1. Sorular ve katilimcilarin verdigi cevaplar (% olarak verilmistir)

Genel bilgiler

. Erkek Kadin
Cinsiyet
33,3 66,7
<30 30-35 36-45 >45
Yas
2,7 17,7 52,4 27,2
§ o <1 1-3 4-10 >10
Yogun bakim deneyimi
3,4 14,3 41,5 40,8
ARU YBU Diger
Brans
48,3 31,3 20,4
Calistginizk \dici sehi Bursa istanbul Eskisehir Diger
alistiginiz kurumun yer aldigi sehir
19 Y as 21,7 14,9 12,2 51,2
o Universite EAH Kamu Ozel
Calistiginiz hastanenin tirl
27,9 40,1 25,2 4,1
Calisti sun bakim i Karisik Cerrahi Dahili Cocuk
alistiginiz yogun bakim tiri
FHIINizYog 77,6 13,6 6,8 2
Calistig gun bak b J > 2
alistiginiz yogun bakimin basamagi
stiginizyog g 912 88
Colst i bak - <10 11-20 >20
alistiginiz yogun bakimin yatak sayisi
FHginizyog y y 6,8 31,3 61,9
. 1 1-3 >3
Yogun bakimda calisan uzman hekim sayisi
24,5 45,6 299
. Yok 13 >3
Yogun bakimda calisan arastirma gorevlisi hekim sayisi
48,3 29,9 21,8
Tele-tip ile ilgili diisiinceler
Katiliyorum Fikrim yok Katilmiyorum
Tele-tip uygulamalari daha hizli tibbi bakim hizmeti sunulmasini saglar. | 77,6 18,4 4,1
Tele-tip uygulamalari uzak bolgelere hizmet verilmesinde yardimaidir. | 82,3 15 2,7
Tele-tip uygulamalari hasta tedavi maliyetlerini azaltir. 54,4 35,4 10,2
Tele-tip uygulamalari hastalarin, hastaneler arasi gereksiz sevklerinin
. - . 68,7 22,4 8,8
onine gecilmesinde yardimaidir.
Tele-tip uygulamalari hasta nakil maliyetlerini azaltir. 63,9 27,9 8,2
Tele tIP gygulamalarl hastalarin kurumlar arasi nakil sirasindaki 70,1 245 54
risklerini azaltir.
Tele-tip uygulamalari hastalarin YBU'ler arasi nakil bekleme listelerini 65,3 42,5 1022
azaltir.
Tele-tip uygulamalari tibbi hatalarin artmasina neden olur. 17,7 32 50,3
Tele-tip uygulamalari icin egitim gereklidir. 83,7 11,6 4,8
T.ele-t.lp uygulamalarl YBU'lerde yetismis uzman hekim eksikliginin 415 279 30,6
giderilmesine yardimcidir.
Tele-tip uygulamalari hasta bakiminda kaliteyi artirir. 66 25,9 8,2
Tele-tip uygulamalar hasta bakiminda giivenligi artirir. 51 34,7 14,3
Tele-tip uygulamalari calismakta olan hekimler icin mesleki tatmini 45 38,1 204

artirir.
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Tablo 1. Devami

Tele-tip uygulamalari calismakta olan hekimler iin mesleki gliveni 537 32 143
artirir.
Tele tip uygulamalari hasta yakinlari tarafindan kabul edilebilir bir 32 42,9 252
uygulamadir.
Tele-tip uygulamalari hata yakinlari icin tatmin edici bir uygulamadir. 21,1 48,3 30,6
Tgle-tlp uygulamalari calisan hekimler ve hasta yakinlari arasinda 25,2 476 272
glveni artirir.
Telejtlp uygulamalari hasta haklarini ve kisisel bilgi glivenligini 327 32,7 347
tehlikeye atar.
Tele-tip uygulamalari hemsireler icin giiven vericidir. 44,9 35,4 19,7
Tele-tip uygulamalari malpraktis davalarinin artmasina neden olur. 40,8 43,5 15,6
Tele-tip uygulamalarinin tlkemizde hukuki alt yapisi vardir. 2 46,3 51,7
Tele YBU ile ilgili diisiinceler
Evet Hayir
YBU'niizde tele tip kullaniliyor mu? 50,3 49,7
Unitenizde uzaktan monitorizasyon/hasta takip sistemi var mi? 36,1 63,9
Hastane bilgi ydnetim sisteminde klinik karar destek sistemi var mi? 7,5 92,5
Klinik karar destek sitemi aktif olarak kullaniliyor mu? 5,5 94,5
Calistiginiz yogun bakimda hasta baslarinda/odalarinda uzaktan
L n R 31,3 68,7
erisimli kamera ve/veya ses kayit cihazi var mi?
Calistiginiz yogun bakimda SARS-CoV-2 sonrasi tele tip kullaniminda
36,7 63,3
artis oldu mu?
Calistiginiz yogun bakimda entegre/biitinlesik tele yogun bakim
. . . L 88,4 11,6
sistemi kullanilmasini ister misiniz?
Tele tip kullaniliyor ise hangi yontemleri kullaniliyor? T-Rad T-Kons T-Egi Tel
(birden fazla cevap icinde en sik olanlar) 72,7 35,1 31,2 61
Telemonitorizasyon varsa hangi cihazlar baglidir? (birden fazla cevap | HBM MV HBYS HTF
icinde en sik olanlar) 88,7 14,5 35,5 9,7
E-nabizile ilgili diisiinceler
Evet Hayir
E-nabiz hakkinda bilgi sahibi misiniz? 94,6 5,4
E-nabiz sisteminde kendi kisisel bilgilerinizin erisimine izin verdiniz mi? | 62,6 374
E-nabiz sistemini hastalarinizin bilgilerine erismek icin aktif olarak 68 32
kullaniyor musunuz?

siddetli akut solunum yolu sendromu koronavir(isi-2

T-Rad: Teleradyoloji, T-Kons: telekonsiiltasyon, T-Egi: teleegitim, Tel: telefon goriismesi, HBM: hasta basi monitori, MV: mekanik ventilatér, HBYS: hastane bilgi yonetim sistemi,
HTF: hasta takip formu; AR U: anesteziyoloji ve reanimasyon uzmani, YB U: yogun bakim uzmani, EAH: egitim-arastirma hastanesi, YBU: yogun bakim {initesi, SARS-CoV-2:

duzenlenmesi gerekliligi ortaya konulmustur (4). Ayrica
hasta hekim haklarinin ve hasta-hekim iliskisinin bilimsel
standartlarinin belirlenmesi ve uygulama kilavuzlarinin
olusturulmasi gerekliligi vurgulanmistir (4). Ek olarak farkli
bir calismada klinik karar destek sistemleri kullanimimnin
uygulamaya uyumu artirdigi gosterilmistir (5). Ancak yasalar
ve gorev tanimlamalarinin eksikligi bu yeni stratejinin yararinin
onlne gecebilecegine dikkat cekilmistir (2).
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Calismamizda anketlerimize cevap veren katilimcilarin
%33,3 kadin ve %52,4 35-45 yas araliginda olup ve %31,3
yogun bakim yan dal uzmani %48,3 anesteziyoloji uzmaniydi.
Buna go6re katilimcilarimizin cogunlugu konusunda
deneyimli ve uzman olan hekimlerden olustugu sdylenebilir.
Katilimeilarin %40,1 egitim ve arastirma hastanesinden ve
% 77,6 eriskin karisik tip yogun bakimda calismaktaydi. Bu
sonuclardan calismamiza katilan hekimlerin blyik kisminin
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T.C. Saglk Bakanligi'nin yogun bakimlar i¢in zorunlu tuttugu
tele-tip programlarini kullanmaya baslamis veya baslayacaklari
sonucuna varilmistir. Fakat bu konuda egitim ve hukuksal
zemin halen hazirlanmamis olup katilimcilarimizdan da bu
konudaki kaygilarini ortaya koymus oldugu disuntlmustar.

Calismamiza katilan hekimler %68,7 oraninda tele-tip
uygulamalarinin hastaneler arasi gereksiz sevklerin éniine
gecilmesine yardimci oldugu ifadesine “katiliyorum”
demistir. Bu sonucumuz tlkemizden yapilan derlemeye gore
tele-YBU ile yatis ve cikis icin ortak algoritma gelistirerek
hem gereksiz YBU yatislarinin éniine gegcilebilir hem
de uygunsuz hasta sevklerinin engellenebilecegine ve
ayrica bos yogun bakim yatagma ulasim kolaylasacak ve
gelisebilecek hukuki sorunlarin da 6ndne gecilebilecegi
yorumunu desteklemektedir (2). Diger onemli bir konu olan
verimlilik diizeyinin, tele-YBU programlari ile hasta sayisinin
yiikseltilebilecegi, daha kisa YBU kalis stireleri ile maliyetlerin
azaltilabilecegini bildiren calismanin sonucu ile benzer oldugu
dusUnulmdstur (6).

Calismamizda katilimcilarimizin = %41,5'ine goére
ise tele-tip uygulamalari hekimlerin mesleki tatminini
artiracagini belirtmistir. Benzer sekilde Shahpori ve ark. (7)
calismasinda ise katiimcilarinin %36'sI tele-YBU'niin ekip
memnuniyetini artirdigini belirtmistir. Tele-tip uygulamalari ile
konstltasyonlarin daha hizli czimlenmesi ve hasta verilerine
daha hizli ulasim, hekimlerin hastalarin ihtiyaclarini daha
hizli ¢cozimlemesini saglayarak is yUkind azaltip mesleki
tatmini artirabilir. Bu nedenle artan tele-tip uygulamalarinin
kullanimi hekimlerimizi daha iyimser hale getirerek hekimlik
meslegindeki tatminlerini artirabilirAncak Shahpori ve ark. (7)
¢alismasinda yogun bakim klinisyenlerinin insan kaynaklarinin
etkili kullanimi ve kaliteli hizmet strecinde tele-YBU'niin yeri
konusunda kararsiz kalmislardir.

Calismamiza katilan hekimler %54,4 oraninda tele-tip
uygulamalarinin tedavi maliyetlerini azalttigina katildiklarini
ifade etmistir. Ayrica %82,3'U tele-tip uygulamalarinin
uzak bodlgelere hizmet verilmesinde yardimci oldugu
ifadesine katilmaktadir. %41,5 katilimciya gore ise
yetismis uzman personel ihtiyacinin gideriimesine yardimci
olabilecegini belirtmektedir. Tele-YBU'niin ekonomik yoniini
degerlendiren calismalara gore bu uygulamalarin maliyet
etkin ve tasarruf saglayici oldugu sonucu ortaya konulmustur
(6). Tele-YBU yetismis nitelikli personel olan yogun bakim
uzmanlarinin etkili kullanimina yardimci olarak personel
giderlerinin azalmasina da yardimci olabilir. Bircok calismaya
gore tele-YBU yaklasimlari YBU kalite élcitlerinden olan

mortalite, yogun bakimda kalis stresini, mekanik ventilatore
kalis stresini azaltmistir (8,9). Calismamiza katilan hekimlerin
%66'sina gore ise tele-tip uygulamalari hasta bakiminda
kaliteyi artirabilecegini belirtmislerdir fakat %78,9 katilimci
tele-tip uygulamalarinin hasta yakinlari tarafindan tatmin
edici olamayacag! seklindeki endiselerini de belirtmislerdir.
Ulkemizde saglik calisanlarina karsi artan siddet ve baski
nedeniyle hekimlerin cekinceleri ve tele-tip hakkindaki bilgi
eksikliginden kaynaklanabiliyor olabilir. Sosyokultlrel olarak
Ulkemizi tam yansitmasa da Misir'da halk ile yapilan bir
calismada bu dUslncenin tam aksine bir disince ortaya
konmus ve hastalarin da tele-tip uygulamalarindan tatmin
olabilecegi ortaya konmustur (10).

Yasalarimizda hekimin hastasini fiziksel olarak gorip
teshis tedavi uygulamasi gerekir ancak hekimin kendisinin
muayene sorumlulugunu tele-tip uygulamalari ile uzaktan
yapamayacagina dair bir uygunsuzluk olmadigr yoninde
hukukcularin degerlendirmeleri mevcuttur (11). Klinisyenlerde
genel endise tele-YBU'niin malpraktis davalarina etkisinin
belirsizligi olsa da calismalara gore bu uygulamalar malpraktis
iddialarini azaltmistir (5,6). Bizim calismamizda “tele-tip
uygulamalari malpraktis davalarinin artmasina neden olur”
ifadesine katihmcilarimizin %43,5'i “fikrim yok” derken
%40,8'i “katiliyorum” yaniti vermistir. Bu durum maalesef
Ustte bahsedilen hekim-hasta yakini iletisim slrecinde
yasanan olumsuzluklarin hekimlerimizi daha temkinli ve
karamsar bir yaklasima yoneltmis olmasiyla aciklanabilir.

Misir halkinin tele-tip uygulamalarina yaklasimini
degerlendiren cok yakin tarihli bir calismaya gore katilimcilarin
%49,4' tele-tip uygulamasi kullanmis. Katilimeilarin %60,8'i
tele-tip uygulamalarini klasik uygulamalara tercih ettigini
belirtmis ancak katilimcilarin yarisi tele-tip uygulamalarinin
medikal hatalari artiracagini disinmekte ve %13,7'si tele-
tip uygulamada zorluklarinin oldugunu distUnmektedir.
Fakat bu yonde gorUs bildiren grubun ileri yasli, az egitimli
ve sosyoekonomik olarak geri kalmis bdlgelerde yasayan
insanlardan olustugu belirtilmistir. Katiimcilarin %21,9'u
tele-tip uygulamalarinin hasta mahremiyetini tehlikeye
soktugunu distndugund belirtmis (10). Katiimcilarin hekim
oldugu bizim calismamizda ise tele-tip uygulamalarinin hasta
haklarini ve kisisel bilgi glvenligini tehlikeye atar ifadesine
%34,7 oraninda katilmadiklarini belirtmislerdir. Bunun nedeni
olarak kisisel verilerin kullanimi kanunun hentz aktif olarak
uygulanmamasi veya bilisim teknolojilerinin glvenligine olan
inanclarinin distk olmasindan kaynaklanabilir.
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Bu calismamiza gére %94,6 katilimci hekim tele-tip
uygulamasi olan e-nabiz hakkinda bilgi sahibi olmasina
ragmen %37,4'G kisisel verilerini bu sistem Uzerinde
paylasilmasina izin vermedigini belirtti. Bakanhgin yasal
tele-tip uygulamasi olmasina ragmen hekimlerce bile
yeterli kullanim oranina ulasamamasinin Ustte bahsedilen
nedenler kaynakli olabilecegi disintlmustir. Buna ragmen
katilimcilarin %68'i hastalarin verilerine ulasmak icin e-nabiz
sistemine basvurdugunu da belirtmistir. Ulkemizde halkin
ne oranda e-nabiz uygulamasi kullanimina ait net bir veriye
ulasilamamistir. Yine de egitim seviyesi ylksek olan hekimler
icin e-nabiz kullanimi dUistk olarak degerlendirilebilir. Bu
durumun katihmcilarin “tele tip uygulamalarinin Glkemizde
hukuki alt yapisi vardir” sorusuna %5 oraninda verdikleri
“katihyorum” cevabinin altinda yatiyor olabilecegini
disUnduk.

Yeni bir teknolojiye uyum saglamak icin kullanicilarin
yeni konsepti anlamasi, gerekli becerilere sahip olmalari ve
uygun calisma ortamina sahip olmalari gerekir. Yeni saglk
uygulamalarinin kullanimi icin yeterli bilgi sahibi olmak
cesaretlendirici olacaktir (12). Becker ve ark. (13) tele-YBU
programlari hastane ve yogun bakimin ihtiyaclarina 6zel
hazirlanirsa, tele-YBU ekibi ve yatak basi ekibinin ortak
katiimiyla karar almaya yoénlendirirse daha faydall olacagini
belirtmislerdir. Ayrica merkezi tele-YBU'lerin tersiyer
hastanelerin YBU bakim kalitesini artirmaya yardimc
olacagi belirtilmistir (14). Anketimize katilan hekimler %83,7
oraninda tele-tip uygulamalarr icin egitim gerektigi distincesi
ile bu bakis acisini desteklemektedir.

Bu ankette sorulan sorularin calismacilar tarafindan
hazirlanmasi bu ¢alismanin baslica sinirliligidir. Fakat hem
Turkiye Cumhuriyeti hem de diinyada bu konuda uygulanan
gecerli ve glvenli bir anket olmamasi nedeniyle yogun
bakimlarda calisan hekimlerin farkindaliklarini ve cekincelerini
ogrenmek icin calismacilar tarafindan hazirlanan sorularin
yine de yol gdsterici olacagini distnUyoruz. Anket Ulkemizde
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yogun bakimda calisan tim hekimlere génderilmeye calismis
olsa da ancak 147 hekim tarafindan cevaplanmistir. Ulkemizin
farkli sehirlerinden katilimci olmasina ragmen Ulkenin farkli
bolgelerinde ve farkli sartlarda calisan tim yogun bakim
hekimlerinin dUslncelerini yansitamayacagl da bir diger
onemli kisithhgimizdir.

Sonug

Ulkemizde tele-YBU uygulamalarinin yogun bakimda
kullanimi tesvik edilip zorunlu hale getirilmeye calisilsa da
yogun bakimlarda calisan hekimlerin ¢cogunlugu tele-tip
uygulamalarinin hukuki streclerine olan glven eksikliginden
dolayr kullanimdan emin degildir/cekinmektedir. Tele-YBU
uygulamalarinin sinirlarinin ve yasal zeminin netlestirildikten
ve verilecek egitimden sonra bu strecin baslatiimasi, tele-
tibbin kullaniminin artmasina yardimei olabilir.
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The Effect of Secondary Infections on Mortality in
Patients with COVID-19 Associated Severe ARDS

COVID-19 ile lliskili Siddetl ARDS Hastalarinda
Sekonder Enfeksiyonlarin Mortalite Uzerine Etkisi

ABSTRACT Objective: In the beginning of the coronavirus disease-2019 (COVID-19) pandemic,
secondary bacterial, fungal and viral infections have been reported in the intensive care unit (ICU),
but there is limited experience with infections in critically ill patients over time. The aim this study
was to evaluate the characteristics of secondary infections related to ICU and their effects on
mortality in COVID-19 patients.

Materials and Methods: Our study was planned as a retrospective single-center case-control study
involving 145 patients with severe severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
pneumonia hospitalized in the ICU between March and June 2020. The epidemiological, clinical and
microbiological characteristics and results of ICU-related infections were evaluated.

Results: The mean age of the patients was 61.2 years and mean body mass index was 28 kg/m?.
At least one comorbidity was found in 140 patients (96.6%). Seventy seven of (53.1%) the patients
diagnosed with COVID-19 included in the study died. In addition to SARS-CoV-2, the isolation of
different pathogens was observed in 62 (42.75%) patients’ samples. In the group with secondary
infections, a significant increase in lymphocyte and lactate levels was observed between the time of
admission and time of sampling culture (p<0.001). There was statistical significance in lymphocyte
(p<0.026 ) and lactate (p<0.020) levels between the groups with and without infection. There was
a significant increase in C-reactive protein, ferritin, procalcitonin levels and Acute Physiology and
Chronic Health Evaluation-Il scores in the group with secondary infection compared to the group
without secondary infection (p<0.041, p<0.009 p<0.001, and p=0.028, respectively). In the group
without secondary infection, the D-dimer levels patients were significantly lower (p<0.014).
Conclusion: In conclusion, bacterial and fungal secondary infections are a common complication
in patients with COVID-19 admitted to the ICU. It usually occurs as a severe form of infection
accompanying comorbidity and is associated with high mortality and prolonged ICU stay.
Keywords: COVID-19, intensive care unit, co-infection, mortality

0Z Amag: Koronaviriis hastaligi-2019 (COVID-19) pandemisinin ilk dénemlerinde yogun bakim
tnitesinde (YBU) takip edilen hastalarda bakteriyel, fungal ve viral kaynakli daha az sekonder
enfeksiyonlar oldugu bildirilmistir. COVID-19'lu kritik hastalarda bakteriyel enfeksiyon deneyimi
sinirhidir. Bu calismanin amaci, COVID-19 hastalarinda YBU kaynakli sekonder enfeksiyonlarin
ozelliklerini ve mortalite Uizerine olan etkilerini degerlendirmektir.

Gerec ve Yontem: Calismamiz, Mart ve Haziran 2020 tarihleri arasinda YBU'de yatan ve siddetli akut
solunum yolu yetersizligi sendromu (SARS-CoV-2) pndmonisi olan 145 hastayi iceren tek merkezli
retrospektif bir olgu-kontrol calismasi olarak planlandi. YBU kaynakli enfeksiyonlarin epidemiyolojik,
klinik ve mikrobiyolojik 6zellikleri ve sonuglari degerlendirildi.

Bulgular: Hastalarin ortalama yasi 61,2 yil ve vicut kitle indeksleri 28 kg/m? olarak saptandi. Yiz
kirk (%96,6) hastada en az bir komorbidite oldugu belirlendi. Calismadaki tiim COVID-19 tanili
hastalardan 77'sinde (%53,1) 6lum gergeklesti. Altmis iki (%42,75) hastada SARS-CoV-2'ye ek
olarak farkli patojen Gremesi saptandi. Kiltirde ek mikroorganizma Ureyen grupta ilk 6lctlen
lenfosit ve laktat dizeyleri ile kiltlr alindiktan sonra yapilan olcimler arasinda anlamli bir artis
belirlendi (p<0,001). Ureme olan ve olmayan gruplar arasinda élciilen lenfosit (p<0,026) ve laktat
(p<0,020) diizeylerinde de istatistiksel anlamlilik gorildi. Ureme olan grupta tireme olmayan gruba
gore C-reaktif protein, ferritin, prokalsitonin diizeylerinde ve de Akut Fizyoloji ve Kronik Saglik
Degerlendirmesi-ll skorlarinda anlamli bir artis oldugu gorlldi (sirastyla; p<0,041, p<0,009, p<0,001
ve p=0,028). Ureme olmayan grupta ise hayatta kalan hastalar ile 6len hastalarin D-dimer diizeyleri
onemli dlclide distk saptandi (p<0,014).
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Sonug: Sonug olarak bakteriyel ve fungal sekonder enfeksiyonlar, YBU'ye yatan COVID-19'lu hastalarda"yaygm bir komplikasyondur. Genellikle siddetli bir
enfeksiyon sekli olarak ortaya ¢ikar ve eslik eden komorbidite ile birlikte ylksek mortalite ve uzamis YBU yatis suresi ile iliskilidir.

Anahtar Kelimeler: COVID-19, yogun bakim tinitesi, ko-enfeksiyon, mortalite

Introduction

Coronavirus disease-2019 (COVID-19) pandemic is spread
over the world starting from Wuhan in December 2019 (1).
The severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2), an enveloped RNA betacoronavirus, is responsible for
the infection. Fever, cough and respiratory failure are known
as its most common symptoms (2). Advanced age and the
presence of chronic diseases have been associated with a
worse prognosis and higher mortality in patients diagnosed
with COVID-19 (3). In addition to the disease, different levels
of bacterial or fungal co-infection have been observed in
other respiratory viruses such as influenza, Middle East
respiratory syndrome, and SARS-CoV-1; it is thought that this
situation may result in more serious problems in infectious
diseases (4). Infections are among the most important
causes of mortality, especially in patients followed up in the
intensive care unit (ICU). Comorbidities, age of the patients
and invasive procedures applied in ICUs cause an increase in
development of infection in these patients. After the acute
inflammatory reaction and pulmonary tissue damage caused
by viral infections, a repair phase occurs in the lung tissue.
Therefore, bacterial co-infection may develop following viral
infection and this may cause an increase in mortality rate
(5). Recognition of the SARS-CoV-2 infection is important
to ensure implementation of appropriate infection control
procedures and administration of appropriate antiviral
therapy (6-8).

In this study it is aimed to determine the secondary
infection rate, distribution of causative agents of these
infections, selection of antibiotics for treatment and
resistance patterns of microorganisms in patients with acute
respiratory distress syndrome (ARDS) secondary to SARS-
CoV-2 viral pneumonia who followed-up in ICU and analyze
the effects of secondary infection on mortality and morbidity
retrospectively.

Materials and Methods

Our study was initiated by obtaining the approval of the
clinical local ethical committee of University of Health Sciences
Turkey, Bakirkdy Dr. Sadi Konuk Training and Research Hospital
dated 08/06/2020, numbered 2020-12-29. Patients aged 18

years and older who applied to the emergency department
of our hospital, whose polymerase chain reaction positivity
was detected in the nasopharyngeal swab and who were
followed up in the ICU for at least 72 hours were included
in the study (between March 16, 2020 and June 1, 2020).
The data of the patients were obtained by scanning of files
in the electronic system and archive of the infection control
committee. Infections in patients are classified according to
the definition of healthcare-associated infections. Patients
who had infection within the first 48 hours of admission
to ICU or patients transferred from another clinic and had
hospital infection at the time of acceptance to ICU were
excluded from the study. The data of patients was recorded
during the follow-up in the ICU or in other departments to
where they were transferred. The data were recorded via
case follow-up forms by observing the patients until the date
of discharge or death.

Statistical Analysis

SPSS 27.0 (IBM Corporation, Armonk, New York, United
States) and PAST 3 (Hammer, @., Harper, D.A.T, Ryan, FD.
2001. Paleontological statistics) programs were used in the
analysis of variables. The suitability of univariate data to
normal distribution was evaluated using the Shapiro-Wilk
francia test, while variance homogeneity was evaluated with
the Levene test. Mardia (Dornik and Hansen omnibus) test
was used for normal distribution of multivariate data, while
Box-M test was used for variance homogeneity. Independent
samples t-test was used together with Bootstrap results,
while Mann-Whitney U test was used together with Monte
Carlo results in comparing the two indepent groups in term
of quantitative data. Wilcoxon signed-ranks test was used
with Monte Carlo results to compare dependent quantitative
variables and duplicate measurements. Comparison of
categorical variables was tested with Pearson chi-square
and Fisher Exact Monte Carlo simulation techniques, and
the column proportions were compared with each other and
expressed according to the Benjamini-Hochberg corrected
p-value results. Quantitative variables were expressed
as mean (standard deviation) and median (percentile 25/
percentile 75) in the tables, while categorical variables
were shown as n (%). Variables were analyzed at a 95%
confidence level, and a p-value of less than 0.05 was
considered significant.
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Results Table 1. Demographic characteristics, pathogens and focus
A total of 145 patients diagnosed with COVID-19 Mean (SD) Median (min/max)
pneumonia [55 (37.9%) female and 90 (62.1%) male] were Age 61.18 (16.00) | 61(18/100)
included in the study. The mean age of the patients was BMI 28.04 (5.80) 27.34(16.65/50.78)
61.18+16 years, and the mean body mass index (BMI) level n %
was 28.04+5.8 kg/m?. At least one comorbidity was found Gender
in 140 (96.6%) patients. The most common comorbidities Female 55 37.9%
are hypertension (HT) (34.3%) and diabetes mellitus (DM) Male 90 62.1%
(26.4%), and 15.7% of the patients had HT + DM diagnosis Mortality
.togethgr: Different pathogens were isolateql in 62 patients Alive 68 46.9%
in addition to SARS—COV—Z. Secondary infections thét Exits = £3 100
developed on the basis of all SARS-CoV-2-related pneumonia Secondary infection
were hospital-acquired infections (The earliest occurrence
of secondary infections was detected at the 48" hour of No 83 >7:2%
intensive care admission.). Thirteen patients had positive Yes 62 42.8%
endotracheal aspirate (ETA) cultures ventilator associated Pathogens
pneumonia, 56 patients had positive blood cultures, 13 | Acinetobacter 4 6.5%
patients had positive urine cultures, 16 patients had positive Candida 20 32.3%
ETA-and blood cultures (simultaneously), 8 patients had Klebsiella 9 14.5%
positive blood, urine and ETA cultures (simultaneously), 2 Enterococcus 11 17.7%
patients had positive ETA and urine cultures (simultaneously), Pseudomonas 6 9.7%
and 2 patients had positive blood and urine cultures E coli 12.9%
(simultaneously) (Table 1). Enterobacter 4 6.5%
There was no difference between the patients with or Isolation of pathogens
without secondary |hf§Ct|on m. terms of age,. gender,' BMI, No 35 541%
presence of comorbidity, duration of mechanical ventilation 3
and length of stay (Table 2). Tocilizumab was administered to Yes - - 1o 9%
44 of 62 patients whose causative agent could be isolated Focus of infection
[the mean procalcitonin (PCT) value of the patients using ETA 3 11.8%
tocilizumab was 4.2+1.2 ng/mL and ferritin 2700 mg/dL]. Blood 36 50.9%
The first Acute Physiology and Chronic Health Urine 13 11.8%
Evaluation-Il (APACHE-II) and Sequential Organ Failure ETA and blood 16 14.5%
Assesment (SOFA) scores, C-reactive protein, white blood (simultaneously)
count (WBC), neutrophil, PCT, lactate, lactate dehydrogenase ETAand urine 2 1.8%
and D-dimer levels were found to be similar in patients with (S|multaneou.sly)
or without infection. However, the lymphocyte level of the Zt;oj;ﬁ;s:l;) 2 1.8%
patients with secondary infection was found to be lower Blood. urine and ETA
(0.35vs. 0.53, p=0.026). It was determined that the patients (simul’taneously) 8 7.3%
with secondary infection had higher APACHE-II scores -
) ) ) Comorbidity
and higher PCT levels at the time of sampling for culture No s 3.4%
(p<0.001 and p=0.028, respectively).
Seventy seven (63.1%) of the patients hospitalized ves 140 96.6%
with the diagnosis of COVID-19 pneumonia in the ICU did | comorbidity
not survive. All of the patients who died had at least one HT 48 34.3%
comorbidity (p<0.021). No difference was found between oM 37 26:4%
patients who died or survived in terms of age, gender, BMI, HT + DM 22 15.7%
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Table 1. Continued
Mean (SD) Median (min/max)
Coronary artery disease 4 2.9%
COPD 13 9.3%
Cerebral ischemia/ 1 07%
hemorrhage
Cancer 9 6.4%
Other 6 4.3%
COPD: Chronic obstructive pulmonary disease, DM: diabetes mellitus, ETA:
endotracheal aspirate, HT: hypertansion SD: standard deviation, min: minimum,
max: maximum, BMI: body mass index

sources of infection, APACHE-II and SOFA scores (p>0.005)
(Table 3). Comparison of the changes in the data of the
patients in terms of the presence of secondary infection is
shown at Table 4.

Discussion

In this study, it was determined that 140 patients had
comorbidity which had a significant effect on hospital
mortality, 62 patients had secondary infection and 77 patients
died among the 145 patients diagnosed with COVID-19
pneumonia in the ICU of our center.

In a study conducted in the first months of the epidemic
in the Lombardy region of Italy, hospital mortality was

defined as 48.8% and 53.4% in patients hospitalized in the
ICU. In the same study, it was emphasized that COVID-19
mortality increased due to increased length of stay in the
ICU and the need for long-term respiratory support (7). In
a study conducted in Spain, it was reported that 33% of
the COVID-19 patients” in ICUs died due to hospital-acquired
infections (8). Yang et al. (9) stated in their study that the
mortality rate increased to 81% in their patients who were
under mechanical ventilation support.

Ferrando et al. (10) reported that patients with common
comorbidities such as HT, obesity, and diabetes had higher
APACHE-II and SOFA score and mortality rate was higher
in these patients. In another similar study, it was indicated
that the overall mortality rate in the ICU was 31% as a result
of conditions other than COVID-19- related ARDS (11). It
was analyzed whether a secondary infection developed or
not with the cultures taken after the increase in PCT levels
from the patients hospitalized in the ICU in our study and
observed that there was secondary infection in 62 of 145
patients. It was found that APACHE-II and SOFA scores
which were evaluated at the time of sampling for culture
in the group with secondary infection were found to be
significantly higher. In both groups, it was observed that
there was a proportional increase between the APACHE-II
score and the length of stay in the ICU. Also, all patients who
died had at least one comorbidity.

Table 2. Differences in ICU data of patients in the presence and absence of secondary infection

Patients without seondary infection Patients with secondary infection

(n=83) (n=62) P
Age mean (SD) 59.96 (15.59) 62.81(16.51) 0.293¢
BMI median (Q1/Q3) 24.69 (27.68/30.12) 24.22 (26.12/29.41) 0.566"
Gender, n (%)
Female 31(37.3) 24 (38.7) 0.999¢
Male 52 (62.7) 38(61.3
Mortality, n (%)
Alive 40 (48.2) 28(45.2 0.739¢
Exitus 43 (51.8 34 (54.8)
Comorbidity, n (%)
No 2(2.4) 3(4.8) 0.651f
Yes 81(97.6) 59 (95.2)
Length of stay (hours), median (Q1/Q3) | 89 (171/360) 99 (222/451) 0.382¢
g?;gzt)or dependent (hours), median | o ;14 30g) 60 (174/345) 0313
tIndependent samples t-test (Bootstrap), *“Mann-Whitney U test (Monte Carlo), “Pearson chi-square test (Monte Carlo), ‘Fisher Exact test (Monte Carlo), SD: standard deviation,
Q1: percentile 25, Q3: percentile 75, BMI: body mass index, ICU: intensive care unit
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Table 3. Evaluation of patients with and without secondary infections

Patients without secondary infection Patients with secondary infection .
(n=83) (n=62) P
APACHE-II, median (Q1/Q3)
First 15 (22/28) 18 (23/29) 0.300
Sampling time 23(25/29) 26 (31/34) <0.001
Difference (first-sampling time) -2 (5/13) 0(7/13) 0.260
p (for within group comparison)* <0.001 <0.001
SOFA, median (Q1/Q3)
First 6(10/12) 6 (10/12) 0.960
Sampling time 7(8/12) 8(12/14) 0.012
Difference (first-sampling time) -4 (0/5) -3(2/5) 0.154
p (For within group comparison)” 0.945 0.058
CRP, median (Q1/Q3)
First 155 (206/290) 163 (195/286) 0.960
Sampling time 159.42 (208.3/275) 160 (180.5/290) 0.516
Difference (first-sampling time) -18.58 (0/20) -26 (0/14) 0.886
p (For within group comparison)” 0.655 0.820
Procalcitonin, median (Q1/Q3)
First 0.23(0.76/2.24) 0.25(0.735/6.7) 0.372
Sampling time 0.12 (0.62/2.08) 0.33(1.1/4.95) 0.028
Difference (first-sampling time) -0.19 (0/0) -0.07 (0/0.29) 0.226
p (For within group comparison)” 0.330 0.893
WBC, median (Q1/Q3)
First 7.67 (11.3/15.51) 7.97 (10.265/16.57) 0.934
Sampling time 7.97 (10.73/14.16) 8.1(13.725/16.98) 0.078
Difference (first-sampling time) -0.84 (0/0.61) -0.57 (0/4.79) 0.269
p (For within group comparison)* 0.953 0.078
Neu, median (Q1/Q3)
First 6.31(9.63/12.81) 6.71(9.31/14.89) 0.653
Sampling time 6.64 (8.39/12.08) 7.16 (11.755/15.61) 0.114
Difference (first-sampling time) -0.079 (0/1.07) -1(0/4.37) 0.455
p (For within group comparison)” 0.538 0.126
Lym, median (Q1/Q3)
First 0.53 (0.75/1.23) 0.35 (0.56/1.04) 0.026
Sampling time 0.57 (0.78/1.34) 0.57 (0.955/1.36) 0.378
Difference (first-sampling time) 0(0/0.2) 0(0.015/0.67) 0.013
p (For within group comparison)” 0.441 <0.001
Lactate, median (Q1/Q3)
First 1(1.4/1.8) 0.9 (1.4/1.9) 0.480
Sampling time 1(1.5/2.4) 1.3(1.7/2.6) 0.069
Difference (first-sampling time) 0(0/0.5) 0(0.3/0.8) 0.020
p (For within group comparison)” 0.269 <0.001
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Table 3. Continued
Patients without secondary infection Patients with secondary infection .
(n=83) (n=62) P
LDH, median (Q1/Q3)
First 364 (531/701) 298 (457.5/670) 0.225
Sampling time 294 (494/701) 298 (407.5/576) 0.152
Difference (first-sampling time) -112 (0/0) -80 (0/41) 0.509
p (for within group comparison)* 0.265 0.577
Ferritin, median (Q1/Q3)
First 468 (891.6/1492.7) 606.1(932.6/1587) 0.475
Sampling time 327.5(763.8/2789) 146.6 (643.15/2557) 0.624
Difference (first-sampling time) -374.1(0/381.9) -669.2 (-4.3/125) 0.227
p (For within group comparison)” 0.471 0.570
D-dimer, median (Q1/Q3)
First 0.66 (1.78/3.5) 0.85 (1.755/3.95) 0.507
Sampling time 0.84 (1.94/3.65) 0.93 (2.355/4.56) 0.301
Difference (first-sampling time) 0(0/0.93) 0(0/0.53) 0.680
p (For within group comparison)” 0.105 0.108
“Mann-Whitney U test (Monte Carlo), “Wilcoxon signed-ranks test (Monte Carlo), Q1: percentile 25, Q3: percentile 75, *for within group comparison, APACHE-II: Acute
Physiology and Chronic Health Evaluation-Il, SOFA: Sequential Organ Failure Assesment, CRP: C-reactive protein, WBC: white blood count, LDH: lactate dehydrogenase

In another study, in terms of secondary infection rates,
it was reported that the relationship between COVID-
19 and other respiratory tract pathogens was higher than
reported in previous publications (12). It was stated that 28%
of the patients in ICUs in France had secondary infection
after admission and the etiological agent of infections
were Staphylococcus aureus, Streptococcus pneumoniae,
Haemophilus influenzae and Enterobacteriaceae (13).

There is insufficient study on the prevalence of bacterial
or viral secondary infections in patients admitted to the
ICU because of ARDS related COVID-19 (14). Secondary
infections were reported in 41% of the patients admitted to
the ICU in North America (15,16).

Bacterial and fungal secondary infection is common in
patients with viral pneumonia, and the rate of secondary
infections among patients infected with respiratory viruses
is between 11% and 35% (17). In our study; Candida,
Enterococcus, Klebsiella, Escherichia coli, Pseudomonas,
Acinetobacter and Enterobacter species were isolated in
respectively 32.3%, 17.7%, 14.5%, 12.9%, 9.7%, 6.5%,
6.5% of hospitalized patients in the ICU with secondary
infection. The results of our study are in accordance with
the literature information reporting the bacterial or fungal
secondary infection rate of patients infected with COVID-19.

It is known that the development of bacterial and
fungal secondary infections with COVID-19 could increase
the severity of the disease and mortality (18). Secondary
infection caused by bacteria or fungi has a great impact on
the progression and prognosis of the disease, especially
in critically ill patients. It causes increase in the need for
intensive care supply and multiple antibiotic treatment, and
most importantly, an increase in mortality (19). In a study
regarding secondary infection in SARS-CoV-2 patients, it was
indicated that the group with secondary infection had more
severe lung lesions histopathologically, and significantly
increased proinflammatory cytokines expression (20). The
level of pro-inflammatory cytokines associated with severe
lung injury increases significantly in COVID-19 patients,
and it has been found that there is a 2.5-fold increase in
mortality in patients diagnosed with COVID-19 due to
the development of secondary infection (21). Regarding
laboratory markers of COVID-19 patients were admitted to
the ICU, the highest PCT level and platelet count have been
associated with mortality. High levels of interleukin 6 were
observed in deceased patients. Similarly, ferritin levels were
detected to be lower than expected in previously reported
hemophagocytic lenfohistiocytosis subtypes (11).

It was determined that in the group without secondary
infection, there were higher differences between
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APACHE-II and SOFA scores measured at the time of
admission and sampling for culture. Likewise, there was a
significant increase in the levels of ferritin in surviving and
deceased patients in the group with secondary infection.
According to this finding, it suggests that secondary
infections were developed after COVID-19 infections play an
important role in the clinical outcomes of patients. In the
group without secondary infections, the d-dimer levels of
the surviving and deceased patients decreased significantly.
We believe that secondary infection in COVID-19 patients
may cause an increase in the severity of the disease with
systemic inflammation and delay the recovery time.

Conclusion

As a result, secondary infection with different bacteria or
fungi on the background of SARS-COV-2 is a serious problem
in the COVID-19 pandemic. However, there are few reports
of SARS-CoV-2 coexistence with bacterial, fungal, viral
infections. The clinical data of secondary infection associated
with SARS-CoV-2 play an important role in guiding evidence-
based treatment of COVID-19. Critically ill patients who had
secondary infections caused by viruses, bacteria, and fungi
have a significantly higher rate of mortality and longer length
of stay in the ICU than patients without secondary infection.

For this reason, it is necessary to reveal the comorbidities
of patients with COVID-19, especially in the ICU, as well as
the development of secondary infections in the early period.
Taking such an approach to COVID-19 patients provides
an important insight to the clinician in terms of definitive
treatment, accurate prevention and treatment of infectious
complications, and helps to effectively reduce the mortality
rate of patients infected with the coronavirus.
The study was pallned retrospective.
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Can the Development of AKI be Predicted in COVID-19
Patients with Severe Pneumonia?

Agir Pnémonili COVID-19 Hastalarinda ABH Gelisimi
Tahmin Edilebilir mi?

ABSTRACT Objective: Coronavirus disease-2019 (COVID-19) may cause severe respiratory
disease, glomerular dysfunction and acute tubular necrosis. Lactate dehydrogenase (LDH),
C-reactive protein (CRP), D-dimer, lymphopenia and increased neutrophil/lymphocyte ratio (NLR),
platelet/lymphocyte ratio (PLR) associated with poor prognosis. We investigated the effects of
these mediators on the development of acute kidney injury (AKI).

Materials and Methods: Patients with severe pneumonia with the diagnosis COVID-19 were
included in the retrospective study. Three subgroups were created: Group 1: patients who
developed AKI at admission or at follow-up to the intensive care unit (ICU), group 2: those without
AKI, group 3: Patients who developed AKI on the basis of chronic kidney disease. Demographic
data, comorbidities, lactate, D-dimer, CRE LDH, NLR, PLR, mortality were recorded and compared.
Results: Two hundred fifty six patients were evaluated. Group 2 D-dimer levels before ICU were
significantly lower than those in group 3. Group 2 last day D-dimer levels were significantly lower
than those of group 3 and group 1. Admission LDH values were higher in the group 1 than in groups
2 and 3. Last day LDH values were higher in the group 1 than in group 2. NLR values were higher in
group 3 than in group 2 on the 6" day. Last day PLR values were lower in the group 1 than in group
2. No significant difference was present between the groups in terms of D-dimer, LDH, NLR, PLR
levels at the other time points.

Conclusion: The contribution of laboratory findings in determining the risk of AKI has not been
clarified.

Keywords: COVID-19, severe pneumonia, acute kidney injury

0Z Amac: Koronavirlis hastaligi-2019 (COVID-19) ciddi solunum yolu hastaligi, glomertler
disfonksiyon ve akut tlibller nekroza neden olabilir. Laktat dehidrogenaz (LDH), C-reaktif protein
(CRP), D-dimer, lenfopeni ve artmis notrofil/lenfosit orani (NLO), platelet/lenfosit oraninin (PLO) kotl
prognoz ile iliskili oldugu bilinmektedir. Bu ¢alismada bu mediyatorlerin akut bobrek hasari (ABH)
gelisimi tzerindeki etkilerini arastirmayi amacladik.

Gerec ve Yéntem: Bu retrospektif calismaya COVID-19 tanisi almis, siddetli pnémoni gelisen
hastalar dahil edildi. Ug alt grup olusturuldu: Grup 1- yogun bakim initesine (YBU) yatista veya
takipte ABH gelisen hastalar, grup 2- ABH olmayanlar, grup 3- kronik bobrek yetmezligi zemininde
ABH gelisen hastalar. Demografik veriler, komorbiditeler, laktat, LDH, CRR D-dimer, NLO, PLO
degerleri ve mortalite kaydedildi ve karsilastiriidi.

Bulgular: ki yuz elli alti hasta degerlendirildi. YBU 6ncesi grup 2'de D-dimer seviyeleri grup 3'ten
anlamli derecede dusUktl. Grup 2'de son gin D-dimer seviyeleri grup 3 ve grup 1'den anlamli
derecede dusUktu. Giris LDH degerleri grup 1'de grup 2 ve grup 3'e gore daha yuksekti. Son giin
LLDH degerleri grup 1'de grup 2'ye gore daha yutksekti. Altinci giinde NLR degerleri grup 3'te grup
2'ye gore daha yUksekti. Grup 1'de son gln PLR degerleri grup 2'ye gore daha distkti. Diger
zamanlarda D-dimer, LDH, NLO ve PLO seviyeleri agisindan gruplar arasinda anlamli bir fark yoktu.
Sonug: ABH riskini belirlemede laboratuvar bulgularinin katkisi acikliga kavusturulmamistir.
Anahtar Kelimeler: COVID-19, agir pndmoni, akut bdbrek hasari
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Introduction

Coronavirus disease-2019 (COVID-19) is a condition that
is caused by the virus termed as severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) from Coronaviridae
family and that courses with respiratory tract disease and
respiratory failure. A critical disease that requires intensive
care unit (ICU) monitoring in approximately 5% of the
patients emerges accompanied with severe respiratory
failure and organ failures including primarily kidney failure.
The prevalence rate of acute kidney injury (AKI) was reported
to be 4.5-46% in the hospitalized patients with diagnosis of
COVID-19 however that rate may rise up between 36.4-76%
in the critically ill patients (1,2).

In the autopsy examinations performed in the individuals
infected with SARS-CoV-2 virus, the inclusion bodies
caused by the virus have been shown also in the glomerular
podocytes and proximal tubules including ACE-2 receptors.
Nevertheless, non-detection of an immune deposit formation
or an evidence of haemorrhage in the renal interstitial field
that will cause vasculitis and inflammation suggests that
SARS-CoV-2 virus causes AKI and proteinuria by directly
entering the glomerular and proximal tubular epithelia by the
means of ACE-2 receptor (3).

AKI due to SARS-CoV-2 develops by the entry of the virus
into the cell using the ACE-2 and CD147 receptors located
on the renal proximal tubules and the ACE-2 receptors
located on the glomerular podocytes. It induces glomerular
damage such as focal segmental glomerulosclerosis or
proximal tubular damage leading to acute tubular necrosis. It
impairs renin angiotensin aldosterone system by binding to
ACE-2 receptor. It causes the accumulation of angiotensin Il
by inhibiting the conversion of angiotensin Il to angiotensin
1-7. The increased angiotensin Il leads to inflammation,
vasoconstriction, fibrosis and glomerular dysfunction. At the
same time, it induces ischemia and necrosis via formation
of fibrin deposits in the glomeruli by activating coagulation.
The obstruction of the capillary lumen and diffuse proximal
tubule injury occurs due to erythrocyte aggregation mostly
without platelets or fibrinoid substances in the virus-infected
kidneys. Also increasing cytokine (particularly IL-6) response
depending on severe SARS-CoV-2 infection facilitates the
glomerular and proximal tubule damage. In addition to
all these factors, volume deficit, nephrotoxic treatments,
mechanical ventilation and secondary infections also
promote the development of AKI in the critically ill patients
(4,5).
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In the COVID-19 patients, increased neutrophil and
decreased lymphocyte counts are associated with more
severe disease course, ICU admission and mortality (6-
8). Peak platelet value and platelet/lymphocyte ratio (PLR)
are the independent risk factors for poor prognosis and
prolonged hospital stay, respectively. Furthermore, peak
platelet value has been associated with cytokine storm
(9). Increased leukocyte count together with decreased
platelet and lymphocyte counts are accompanied with
myocardial damage and high troponin-T level in the COVID-
19 patients (10). Increased lactate dehydrogenase (LDH),
C-reactive protein (CRP) and ferritin counts are associated
with higher risk for Acute respiratory distress syndrome
(ARDS) development and poor prognosis in the COVID-19
patients. Also high D-dimer level is associated with poor
prognosis, mortality, increased rate of ARDS development
and myocardial damage (10,11).

In the light of all these evidence, we aimed in our study
to investigate which inflammatory mediators that increase
due to ACE-2 receptor involvement developing after infection
with SARS-CoV-2 and subsequently occurring thrombosis
tendency and cytokine storm have a higher impact on
development of AKI and intensive care monitoring process.

Materials and Methods

Following obtaining the approval for the research
from the Istanbul Prof. Dr. Cemil Tascioglu City Hospital
Ethics Committee (decision no: 199, date: 16.06.2020),
350 patients diagnosed with confirmed COVID-19 who
developed severe pneumonia and admitted to the tertiary
stage ICU of University of Health Sciences Turkey, Istanbul
Prof. Dr. Cemil Tascioglu City Hospital between the dates
18.03.2020-01.06.2020 were retrospectively examined.
All the adult patients diagnosed with confirmed COVID-19
who had severe pneumonia and aged over 18 years were
included in the study. The diagnosis of COVID-19 was made
with clinical findings and ground glass opacities in thorax
computed tomography. In addition, polimerase chain reaction
(PCR) of SARS-CoV-2 was performed from all patients.
The patients without diagnosis of COVID-19 were excluded
from the study. The patients who met the inclusion criteria
were included in the study.

The definition of severe respiratory tract infection
(pneumonia): The presence of the followings in the patient
with fever and signs of respiratory tract infection;
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e Breathing rate >30/min and/or,

e Severe respiratory distress (dyspnea, use of extra
respiratory muscles) and/or,

¢ Oxygen saturation in room air <90% (PaO,/Fi0,<300
in the patient receiving oxygen support) (12).

The Definition AKI (13)

e Anincrease of 0.3 mg/dL or higher in serum creatinine
level or,

e A 1.5 fold or higher elevation in the serum creatinine
level compared with basal values known or estimated
to occur in the last 7 days or,

e Urine output below 0.5 mL/kg/hour in the last 6 hours,
The patients were divided into 3 subgroups as the patients
with developed AKI at baseline (group 1), those without AKI
(group 2) and those with AKI on the ground of chronic kidney
disease (CKD) (group 3). At the time of initial admission to
the ICU; demographic data, comorbid diseases, time from
disease onset to ICU admission, admission and discharge
Sequential Organ Failure Assessment (SOFA) scores,
diuresis amount in the first 6 and 24 hours of the patients
as well as lactate, D-dimer, CRF ferritin, fibrinogen, LDH,
neutrophil/lymphocyte ratio (NLR) and PLR values of the
patients who developed AKI in the ICU at the day of AKI
development and during ICU monitoring were recorded
from the patient files. The stage of AKI was assessed in the
patients (Table 1) and the facts whether AKI stage increased
in the intensive care monitoring process, whether increased
AKI stage was associated with laboratory values (ferritin,
fibrinogen, D-dimer, NLR, PLR) if it increased and how it
was treated (by continuous renal replacement therapy)
and whether concurrent multiorgan failure developed, and
mortality analysis were recorded from the patient files
compared. Differential diagnosis analysis was carried out
for total mortality, mortality associated with AKI and non-AKI
mortality causes. Invasive (IMV) and non-invasive mechanical
ventilation treatments received by the patients, length of
stay in the ICU and mechanical ventilation, discharge status
(mortality or discharge to the ward) were recorded from the
patient files and compared. In addition, the fact whether
there was a difference between the patients who had CKD

at entrance to the ICU and developed additional AKl in terms
of acute phase reactants, oxidative stress and mortality.

Statistical Analysis

The statistical analysis was performed using SPSS 23.0 for
Windows. The normality analysis of the continuous variables
was carried out by Kolmogorov-Smirnov test accompanying
skewness and kurtosis normality tests from the descriptive
statistics. All the tests were conducted nonparametrically
since the data were not normally distributed in at least
one group regarding all study data. The descriptive
statistics were expressed as numbers and percentages
for categorical variables and given as median (minimum-
maximum) for quantitative variables. The difference analysis
of the quantitative variables was performed using Mann-
Whitney U test in the independent two groups. The rates
were compared with chi-square analysis in the independent
groups. The statistical alpha significance level was accepted
as p<0.05.

Results

The study included 256 patients constituted by 142
(55.5%) male and 114 (44.5%) female patients. The female
patients had a similar mean age with male patients (p=0.135).
AKI group (group 1), non-AKI group (group 2) and the group
that developed AKI on the ground of CKD (group 3) included
169, 62 and 25 patients, respectively.

AKI developed in totally 72 patients after entrance to
the ICU. AKI emerged due to use of nephrotoxic drugs in
5 of those patients. Aminoglycozide (AG) and colistin were
administered alone in 2 and 1 patients, respectively, whereas
AG and colistin were administered in combination in 2
patients.

Group 3 had a higher mean age than group 2 and group 1
(p<0.001) and (p=0.022), respectively. Mean age of group 1
was higher than group 2 (p=0.018).

The frequencies of coronary artery disease (CAD),
hypertension (HT) and chronic obstructive pulmonary

Table 1. The stages of acute kidney injury (13)

Stage Serum creatinine level Urine amount

1 Anincrease of 1.5-1.9 fold basal value or >0.3 mg/dL <0.5 mL/kg/hour for 6 hours

2 An increase of 2-2.9 fold basal value <0.5 mL/kg/hour for 12 hours

3 Anincrease of 3-fold basal value or >0.4 mg/dL or >0.4 mg/dL or | <0.3 mL/kg/hour for longer than 24 hours or anuria for 12
initiation of renal replacement therapy hours and longer
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Table 2. Demographic variables of the groups
Group p
Group 1 ‘ Group 2 ‘ Group 3 Group 2 vs. Group 2 vs. Group 3 vs.
n (%) / mean + SD Group 3 Group 1 Group 1
Female 75 (44.4%) 30 (48.4%) 9 (36%)
Sex 0.293 0.588 0.43
Male 94 (55.6%) 32 (51.6%) 16 (64%)

Age (year) 66.5£15.9 66.5£15.9 74.5+11.4 <0.001 0.018 0.02
Co-morbidities

DM 42 (47.7%) 15 (44.1%) 11(73.3%) 0.059 0.72 0.067
COPD 27 (38%) 9(31%) 8(72.7%) 0.017 0.509 0.03

HT 54 (59.3%) 22 (59.5%) 17 (89.5%) 0.021 0.99 0.013
CAD 29 (39.2%) 6(23.1%) 10 (71.4%) 0.003 0.138 0.026
Arrhythmia 8 (14%) 3(12%) 2 (25%) 0.372 0.803 0.421
AF 4(7.4%) 1(4.3%) 2 (25%) 0.089 0.618 0.116
CVvD 10 (17.9%) 6 (24%) 2(22.2%) 0.914 0.521 0.754
Alzheimer 11(18.3%) 3(12%) 1(14.3%) 0.872 0.473 0.792
Malignity 18 (56.3%) 11 (45.8%) 4 (40%) 0.755 0.44 0.369
Lung cancer 10 (15.9%) 5(17.9%) 1(14.3%) 0.823 0.814 0.913
CKD 25 (100%) <0.001 <0.001
*Chi-square test, **Mann-Whitney U test, DM: diabetes mellitus, COPD: chronic obstructive pulmonary disease, CAD: coronary artery disease, AF: atrial fibrillation, CVD:
cerebrovasculary disease, CKD: chronic kidney disease, SD: standard deviation

disease (COPD) were higher in group 3 compared with group
1(0.026, 0.013 and 0.030, respectively) and group 2 (0.003,
0.021 and 0.017, respectively) (Table 2).

Among AKI patients; the prevalence of AKI patients at
entrance to the ICU was higher in group 3 whereas a higher
rate of AKI developed in group 1 during ICU monitoring
(p=0.014). No significant difference was present between
the groups in terms of AKI stage.

The rate of exitus was significantly higher in group 3 and
group 1 than group 2 (p=0.019, p=0.012, respectively). The
patients of group 3 and group 2 needed ICU admission more
lately than group 1 (p=0.011) and (p=0.022), respectively.
SOFA values of group 2 at entrance to the ICU were
significantly lower than group 3 (p=0.022). No significant
difference was present between the groups in terms
of entrance and discharge SOFA scores. Lactate values
assessed before and on the first day of ICU admission
were higher in group 1 than group 2 (p=0.019, p=0.005,
respectively). No significant difference was found between
the groups in terms of lactate values (Table 3).

PCR positivity was 50% in all patients. PCR positivity
was higher in group 2 than group 1 (p=0.014).

Compared with group 2, group 3 and group 1 patients
had a significantly higher frequency of oliguria within the first
6 hours of ICU admission (p<0.001, p<0.001, respectively).
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Compared with group 2, group 3 and group 1 patients
had a significantly higher frequency of oliguria within the first
24 hours of ICU admission (p<0.001, p<0.001, respectively).

Pre-ICU D-dimer levels of group 2 were significantly
lower than group 3 (p=0.035). Group 2 showed significantly
lower D-dimer levels on the last ICU day compared with
group 3 and group 1 (p=0.025, p=0.002, respectively). No
significant difference was present between the groups in
terms of D-dimer levels on the other time points (Table 4).

LLDH values of group 1 patients at entrance to the ICU
were significantly higher than group 2 and group 3 patients
(p=0.042, p=0.042). LDH values of group 1 patients on the
last ICU day were higher than group 2 (p=0.001), (Table 4).
No significant difference was present between the groups in
terms of ferritin and CRP values.

NLR values of group 3 on the 6™ ICU day were higher
than group 2 (p=0.017) whereas no difference was found
between the groups in terms of NLR values on the other
time points (Table 4).

PLR values of group 1 on the last ICU day were lower
than group 2 (p=0.017) whereas no difference was found
between the groups in terms of PLR values on the other
time points (Table 4).
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Table 3. Lactate, SOFA, mortality of the groups
Group p
Group 1 ‘ Group 2 ‘ Goup 3 Group 2 vs. Group 2 vs. Group 3 vs.
n (%) / mean + SD Group 3 Group 1 Group 1

Lactate
Onset 2.612.01 1.81+0.72 24.1£65.25 0.561 0.019 0.439
1% day 7.52+42.12 1.98+1.09 10.24+27.66 0.139 0.005 0.94
2™ day 3.5+9.54 1.77+0.34 40.81+85.45 0.151 0.497 0.254
Last day 6.62+17.6 5.97+18.34 17.79+53.16 0.746 0.073 0.246
SOFA
First day 5.143 4.612.9 6.112.5 0.022 0.28 0.092
Last day 10 11 0.317 0.317 0.317
Mortality n (%)
Exitus 126 (74.6%) 35(57.4%) 21 (84%)

0.019 0.012 0.304
Alive 43 (25.4%) 26 (42.6%) 4 (16%)
SOFA: Sequential Organ Failure Assesment, SD: standard deviation

The administration of high-flow oxygen therapy was
significantly higher in group 2 than group 3 patients (p=0.022)
whereas no significant difference was determined between
the patients in terms of administration of non-invasive
ventilation (NIV) and IMV (Table 5).

A higher rate of patients from group 2 were discharged
to the ward compared with group 1 (p=0.013) and group 3
(p=0.040) (35%, 19% and 12.5%, respectively) (Table 5).

Discussion

ARDS and mechanical ventilation are important risk
factors with respect to development of AKl in the critically ill
patients (14). Impaired gas exchange and hypoxia in ARDS
causes development of AKI. Beside this, administration
of nephrotoxic drugs and volume overload during ICU
monitoring may facilitate the development AKI by both
worsening ARDS and by also decreasing renal blood flow
via increasing intra-abdominal pressure while mechanical
ventilation may promote occurrence of AKI by altering renal
blood flow (5,15). In addition, age, presence of CKD, diabetes
mellitus (DM), HT, leukocytosis and lymphopenia have been
accepted as risk factors with respect to development of
AKI in COVID-19 patients (16). At the same time, severity of
pneumonia is an independent risk factor (17). More elderly
patients and higher comorbidity of HT, COPD and CAD in
group 3 compared with other two groups in our study were
consistent with these evidence, however, comorbidity rate

of the patients who developed AKI without CKD on the
ground was not higher than non-AKI patients. Although HT,
DM and COPD are higher in group 3, the mortality rate is not
different from group 1, suggesting that AKI alone significantly
increases mortality in COVID-19 patients.

While SOFA score can be more effective than other
predictors regarding prediction of mortality in AKI patients
admitted in the ICU (18), it is effective as much as Acute
Physiology and Chronic Health Evaluation-ll and Simplified
Acute Physiology score Il also in the CKD patients (19). In
our patients, SOFA values of AKI group was not significant
compared with non-AKI patients, whereas only AKI patients
on the ground of CKD had significantly higher SOFA values.
However, higher mortality rates of both group 3 and group
1 compared with group 2 may suggest that SOFA indicates
mortality in the AKI patients on the ground of CKD.

Even though, lactate value is not a direct indicator of
tissue perfusion, any reason creating hypoxia increases
lactate level and is associated with poor prognosis. It
has been shown that postoperatively assessed serum
lactate level particularly >4 mmol/L is a reliable indicator
regarding development of AKI in low-risk cardiovascular
surgery patients (20). Likewise, baseline lactate levels are
a predictive indicator regarding development of AKI and
mortality in the patients who admitted to the emergency
department because of sepsis (21). In our patients, lactate
values of group 1 at entrance to the emergency department
and on first ICU day were higher than group 2. Mean lactate
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Table 4. LDH, D-dimer, NLR, PLR variables of the groups
Group p
Group 1 ‘ Group 2 Group 3 Group 2vs. | Group2vs. | Group 3 vs.
n (%)/mean + SD Group 3 Group 1 Group 1
LDH
Admission 735.3+1466.7 518£329.6 500£234.4 0.733 0.721 0.581
1% day 1620.948000.9 625.8+463 560.9+373 0.475 0.042 0.042
2" day 769.8+1232.9 617.94660.7 754.1£1037.8 0.914 0.308 0.54
3.5% days 985.1£2042.9 487.4+206.2 541.64321.6 0.944 0.695 0.855
79-10% days 601.24585.4 451.9+209.7 436.9£166.9 0.949 0.503 0.682
11%-20t days 1199.9+3823.2 544.4+471.5 587.14447.4 0.962 0.859 0.667
21:30" days 605.1£940.8 364.24113 401 0.343 0.741 0.646
AKI 2 2391.1+12351.4 235 759.6+381 0.114 0.13 0.981
Last day 2651.5£5401.7 2397.14124949 | 1017.7£1020.7 0.075 0.001 0.4
D-dimer
Admission 4490.3£12106.5 2902.5¢5765.9 | 5322.9+4118.9 0.035 0.428 0.079
1% day 13131.5:41409.8 8836+23364.1 5515.644221.3 0.313 0.103 0.717
2 day 11148.7+30220.6 17239.7437586.2 | 4564.9+4323.2 0.858 0913 0.993
3.5 day 6224.2413429.7 6766.1£11560.1 | 3496.5£3604.9 0.362 0.13 0.852
7%-10% day 6393.5£13260.4 4240.8+5309 2616£1689.9 0.652 0.997 0.596
1120t day 4095.1£4849.6 3397.143697.3 | 3143.5£3040.4 0.739 0.773 0.681
2130% day 5085.3£9380.7 1538.5¢607.8 2550 0.121 0.521 0.529
AKI 2 8135.5:13716.8 - 5436.8£5017.8 - - 0.669
Last day 9887.4£17983.3 5387.1£12970.7 | 6714.5:7216.7 0.025 0.002 0.826
NLR
Ezpzri;”:gt 10.46£10.84 25.9574.36 269.39743.49 0.071 0.095 0.003
Admission 25.384101.5 46.16£175.37 123.75£507.7 0.579 0.283 0.153
1% day 73.12£431.92 19.51419.08 333.73£1006.44 0.198 0.991 0.134
2 day 134.65£856.93 31.26471.22 240.31£548.25 0.1 0.616 0.092
3.5t day 26.73£92.55 56.43+154.88 156.8£420.07 0.163 0.38 0.146
697 day 36.86+103.15 56.2£236.23 253.574614.11 0.017 0.089 0.092
79-10% day 56.784265.64 53.914159.92 544+1066.68 0.151 0.139 0211
11%-20t day 90.08+362.11 96.13£221.4 8.23 0.617 0.351 0813
2130 day 77.2£331.29 46.15425.24 170.74+458.84 0.157 0.088 0.307
AKI 2 54.924291.21 31.01474.2 232.264834.16 0.218 0.823 0.086
PLR
sgnpzrrgt;”gt 258.5202.8 322+244.4 276.14245.2 0.353 0.085 0.894
Admission 318.6+276.3 375.24254.5 352.5+353.8 0.247 0.086 0.951
3¢ day 7639.1487238.4 357.7+238 446.7£285.5 0.21 0.742 0.146
5% day 6395.1£63436.5 381£245.6 441.4+363.9 0.874 0.812 0.709
7 day 356.5£292.2 312.1£216.8 391.44237.3 0.34 0.657 0.448
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Table 4. Continued

Group p
Group 1 ‘ Group 3 Group 2 vs. | Group 2 vs. | Group 3 vs.
n (%)/mean + SD Group 3 Group 1 Group 1
10t day 301.5£246.1 | 269.2+204.8 464.7+278.9 0.059 0.58 0.099
20 day 273.3+218.3 | 198.5+86.9 249.3162.6 0.296 0.511 0.746
30 day 256.9+201.5 | 199.5£120.1 182 0.617 0.484 0.651
AKI 2 368+353.7 64 340.6+£328.6 0.206 0.184 0.926
Last day 224.9+234.8 | 287.3+220.3 289.5+289.1 0.745 0.017 0.171

AKI 2: The day when AKI devolops in the ICU. NLR: neurophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, SD: standard deviation, AKI: acute kidney injury, LDH: lactate
dehydrogenase, ICU: intensive care unit

Table 5. NIV, HFNO, IMV, duration of ICU, duration of mechanical ventilation, discharge variables of the groups

Group p
Group 1 Group 2 Group 3 Group2vs. | Group2vs. | Group 3vs.
n (%)/mean  SD Group 3 Group 1 Group 1
Yes 31(21.2%) 12 (26.7%) 3(15.8%)
NIV 0.38 0.455 0.581
No 115 (78.8%) 33(73.3%) 16 (84.2%)
Yes 29 (19.9%) 15 (31.9%) 1(5.3%)
HFNO 0.022 0.087 0.121
No 117 (80.1%) 32 (68.1%) 18 (94.7%)
Yes 150 (90.4%) 48 (85.7%) 21 (87.5%)
IMV 0.832 0.333 0.662
No 16 (9.6%) 8 (14.3%) 3(12.5%)
Duration of ICU (days) 15.1£17.6 12.7+14 8.7+8 0.505 0.167 0.048
Duration of mechanical 1224156 10£11.6 7.118 0.563 0.236 0.068
ventilation (days)
) Yes 31 (19%) 20 (35.1%) 3(12.5%)
Discharge 0.04 0.013 0.44
No 132 (81%) 37 (64.9%) 21(87.5%)

*Chi-square test, **Mann-Whitney U test, NIV: non-invasive ventilation, IMV: invasive mechanical ventilation, HFNO: high flow nasal oxygenation, ICU: intensive care unit, SD:

standard deviation

value was 7.5 mmol/L on first ICU day in these patients who
developed AKI during ICU monitoring process.

The absence of a difference between NLR and PLR
values of the patients suggests that NLR and PLR are not
differential parameters with respect to development of
AKI. NLR value of group 3 on the 6" ICU day was higher
than group 2, however, AKI developed in group 3 patients at
entrance to ICU.

High values of D-dimer, LDH, NLR, PLR, ferritin and CRP
have been associated with more severe disease progression,
increased intensive care admission and mortality in COVID-
19 patients (22-24). NLR and PLR progressed with higher
values in the severe disease group that needed intubation
and intensive care compared with those who had not severe

disease (25). Therefore they may be differential hematological
parameters in predicting development of pneumonia (26).
Similarly, it has been demonstrated that NLR and
systemic immune inflammation index (platelet count x
neutrophil count/lymphocyte count) progressed with higher
values in COVID-19 patients with comorbidity of CKD and
that they are effective in determination of the patients with
high mortality (27). However, in our study patients, non-
detection of a significant change in D-dimer, LDH, NLR,
PLR, ferritin and CRP values in group 1 that developed a
higher rate of AKI during ICU monitoring may be interpreted
such that these monitoring parameters are not related with
AKI. Even though D-dimer is a parameter that may increase
in numerous medical circumstances, it is a monitoring

Turk J Intensive Care 2022;20(Suppl 1):71-80
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parameter that can provide information about thrombotic
complications, cytokine storm and disease severity in COVID-
19 patients (28-30). In a prospective study (n=41), higher
LDH, D-dimer and CRP values were detected in the patients
who developed AKI during hospital stay and more severe
pulmonary involvement and intensive care admission were
determined in these patients (31). In our study, no difference
was found between D-dimer assessments between patient
groups at entrance and monitoring. However, D-dimer levels
were higher in group 3 and group 1 than group 2 on the last
ICU day as correlated with disease severity.

Even though, higher LDH values at entrance to ICU in
group 1 patients compared with group 2 and group 3 patients,
and higher LDH values on the last ICU day in group 1 patients
than group 2 points out the relationship between high LDH
level and severity of COVID-19 as previously shown (32-34),
the absence of a difference between patient groups during
monitoring suggests that it has no diagnostic value regarding
development of AKI.

Comorbid diseases such as DM, HT, CKD, atherosclerotic
heart disease and COPD are risk factors for AKI (13,35).
Similarly, HT, DM, obesity, dyslipidemia, cigarette smoking
and advanced age are encountered as the most commonly
known causes of AKI (36,37). In our study, no difference
was observed between AKI patients and non-AKI group in
terms of comorbidities whereas comorbid circumstances
were frequently in group 3 patients. The length of ICU stay
was shorter and mortality rate was high. No difference was
identified between the groups regarding use of IMV and
NIV. The longer duration of high-flow oxygen therapy and
longer ICU stay in group 2 suggest that these patients may

Turk J Intensive Care 2022;20(Suppl 1):71-80

be treated with high-flow oxygen therapy for a longer time
after being extubated and discharged to the ward.

Conclusion

AKI development courses with high mortality in COVID-
19 patients. The nephrotoxicity of the medications should be
avoided to prevent development of AKl as well as all critically
patients in the ICU. Hypovolemia, hypoxia and hypotension
should be managed meticulously. No diagnostic relationship
was found between AKI development and intensive care
severity parameters.
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Bir Universite Hastanesinde Farkli Boliimlerde
Legionella ve Diger Patojen Mikroorganizmalarin
Arastiriimasi: Prospektif Galisma

Investigation of Legionella and Other Pathogenic
Microorganisms in Different Departments of a
University Hospital: A Prospective Study

0z Amac: Bu calismada, 25 Temmuz 2019-1 Kasim 2019 tarihleri arasinda Gciinct basamak saglik
hizmeti sunan bir hastanenin farkli birimlerinden alinan sirinti érneklerinde Legionella spp. ve
diger patojen mikroorganizmalarin arastirilmasi amaglanmistir.

Gereg ve Yontem: Hastanenin laboratuvar, ameliyathane ve farkli yogun bakim tnitelerinde bulunan
mekanik ventilator, klima filtrelerinin su cikis noktalari ve lavabo musluklarindan 92 strintl érnegi
alindi. Tim 6rnekler santrifijlenerek dogrudan Legionella icin secici bir besiyeri olan buffered
charcoal-yeast extract agara ve diger konvansiyonel besiyerlerine inokule edildi. Kiltur ve serolojik
testler ile Legionella pozitif olan 6 6rnek rastgele secilerek tir dizeyinde tanimlama igin 16S rRNA
dizi analizi yapildi.

Bulgular: Kultlrlerin 24'Ginde (%26,08) Legionella spp. kolonisi ile uyumlu treme gozlendi. Serogrubu
belirlenen 6 drnekten sadece Ggl molekiler tanimlama ile dogrulandi. Bunlarin ikisi Legionella
pneumophila subsp. pneumophila digeri Legionella anisa olarak tanimlandi. Mekanik ventilatorlerin
filtrelerinden Penicillium spp., Aspergillus flavus, Acinetobacter baumannii, Morganella morganii,
Moraxella spp., Pseudomonas aeruginosa ve bir musluk érneginden Escherichia coli izole edildi.
Sonug: Yiksek riskli hastalarin Legionella spp. ile potansiyel maruziyeti, érneklem sikliginin
artirlmasi ve etkili kontrol Gnlemleri ile ortadan kaldiriimalidir.

Anahtar Kelimeler: Legionella spp., patojen, identifikasyon, 16S rRNA

ABSTRACT Objective: In this study, it was aimed to investigate Legionella spp. and other
pathogenic microorganisms in swab samples taken from different units of a tertiary healthcare
hospital between July 25, 2019 and November 1, 2019.

Materials and Methods: Ninety-two swab samples were taken from the mechanical ventilator, air
conditioner filters, water outlets, and sink faucets in the laboratory, operating room and different
intensive care units of the hospital. All samples were centrifuged and inoculated directly onto
buffered coal yeast extract agar, a medium selective for Legionella and other conventional media.
16S rRNA sequence analysis was performed for identification at the species level by randomly
selecting 6 samples that were positive for Legionella by culture and serological tests.

Results: Growth compatible with Legionella spp. colonies was observed in 24 (26.08%) cultures.
Only three of the 6 serogrouped samples were confirmed by molecular identification. Two of these
were identified as Legionella pneumophila subsp. pneumophila and the other as Legionella anisa.
Penicillium spp., Aspergillus flavus, Acinetobacter baumannii, Morganella morganii, Moraxella
spp., and Pseudomonas aeruginosa were isolated from the filters of mechanical ventilators and
Escherichia coli from a tap sample.

Conclusion: Potential Legionella spp. exposure in high-risk patients should be eliminated with
increased sampling frequency and effective control measures.

Keywords: Legionella spp., pathogen, identification, 16S rRNA
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Giris

Legionella cinsi bakteriler, kapsUlslz, sporsuz ve aerobik
Ureme Ozelliginde olan Gram-negatif kokobasillerdir. Bu
cins icerisinde, 50 tUr ve bu tirlere ait 70 farkl serogrup
bulunmaktadir (1). Birgcok Legionella tirinlin insan
hastaliklariyla iliskili oldugu bulunmustur. Bu enfeksiyonlardan
Lejyoner hastaligl, hem hastane kaynakli hem de toplum
kokenli bir halk saglgl sorunudur. Ozellikle toplum kokenli
hastaligl olanlar icin olgu 6lim oranlari %20 civarindayken,
saglik hizmeti ile iliskili Lejyoner hastaligi olanlar i¢in olgu
Oluim oranlarl %38-53'e kadar ylkselmektedir (2).

Lejyoner hastaligina, Legionella pneumophila (L.
pneumophila) tarindn alt serogruplarinin neden oldugu
belirlenmistir (1,3). Legionella tirleri, akuatik 6zellikleri
ile goller, nehirler, termal sular gibi sicak ve soguk su
kaynaklari bulunan dogal alanlarda yasayabilen saprofit
mikroorganizmalardir. Habitatlari cogunlukla su olup, bu
alanlarda yasayan amip ve mavi-yesil alglerde hcre ici
paraziti olarak cogalirlar. Bu bakteriler hastanelerde su ve
sogutma sistemlerine, 6zellikle de musluk, dus basliklari,
ameliyathane ve yogun bakimlarda mekanik ventilator ve
sogutma sistemleri gibi Gremeye elverisli alanlara yerleserek
biyofilm tabakalari icerisinde cogalabilmektedir (4,5). Patojen
Legionella turleri, icerisinde bulunduklari su ortamlarindan,
klimalar, musluk ve dus basliklari, cesitli tibbi malzemelerden
aerosol yol ile insanlara bulasarak hastane kaynakli solunum
yolu hastaliklarina yol acabilmektedirler (3). Hastanelerde su
kaynaklarinin %12-75'inin Legionella ile kontamine oldugu
belirlenmistir (6).

Legionella spp. enfeksiyonlari ile mlcadelede ve 6zellikle
yaz aylarinda, hastane ortaminda yer alan ve bu bakteri ile
kontamine olabilen su depolari, musluklar, dus basliklari,
mekanik ventilatorlerin filtre Uniteleri hem mekanik olarak
hem de cesitli dezenfektanlarla (iodoforlar, amonyum
bilesikleri, glutaraldehit, formalin) periyodik araliklarla
temizlenmelidir (7).

Bu calisma ile tGglincl basamak bir saglik hizmeti sunan
bir hastanenin farkli birimlerinden alinan sirntd érneklerinde
Legionella tirleri ile diger patojen mikroorganizmalarin
izolasyonu ve identifikasyonu amaclanmistir.

Gerec ve Yontem

Cahsmada 25 Temmuz 2019-1 Kasim 2019 tarihleri
arasinda, UclncU basamak ayaktan ve vyatakli teshis,
tedavi ve rehabilitasyon hizmeti sunan bir hastanenin,

Turk J Intensive Care 2022;20(Suppl 1):81-90

ameliyathane, anesteziyoloji ve reanimasyon yogun bakim
(ARYU) ve égretim yeleri odalari (OUO), beyin cerrahi yogun
bakim, dahiliye yogun bakim Unitesi, gogls hastaliklari ve
noroloji yogun bakim Uniteleri ve mikrobiyoloji laboratuvari
birimlerinin el yikama musluklarn ve mekanik ventilatorlerin
filtre su cikis noktalari ile merkezi laboratuvarlara ait kullanim
musluklarindan toplam 92 érnek alinmistir.

Etik Kurul Onayi ve Kurum izni

Calisma, Kahramanmaras Sitct Imam Universitesi
Tip Fakdltesi Klinik Arastirmalar Etik Kurulu tarafindan
17.07.2019 tarihli oturumda, karar no: 11 ile onaylanmis ve
hastane bashekimliginden calisma izni alinmistir.

Orneklerin Alinmasi

Ameliyathane ve yogun bakimlarda bulunan mekanik
ventilator, klima filtrelerinin varsa su ¢ikis noktalariyla, lavabo
musluklarindan 100 mL'lik steril numune siselerine 100 mL
su ornegi alinmistir. Toplanan érnekler 6nceden steril hale
getirilmis burgu kapakli cam tiplere konulmustur. Klima
filtrelerinden alinan strlntl ornekleri ise, steril eklvyon
cubuk distile su ile islatildiktan sonra klimanin hava cikis
filtresine cepecevre surllerek alinmis ve steril burgu kapakili
cam tuplere konulmustur. TUm &érnekler tibbi mikrobiyoloji
laboratuvarina yarim saat icinde gonderilmistir. Hastane
suyu soguk su igin, Ust limiti 17 °C iken, sicak su yaz
aylarinda 40-42 °C, kis aylarinda >45 °C ve pH 7,8 civarinda
degerlendirilmistir.

Legionella Cinsi Bakterilerin izolasyon ve

identifikasyonu

Toplanan su érnekleri santrifljlendikten sonra Legionella
cinsi bakterilerin izolasyonu icin 0,1 mL 6zel besiyeri olan
buffered charcoal yeast extract (BCYE) (OXOID CM 655,
Ingiltere) besiyerine ekim yapilmisti. BCYE agar, tamponlu
kémur maya ekstrakti ve L-sistein iceren segici bir besiyeridir.
Besiyerleri ilk izolasyonda %5 oraninda CO, iceren nemli
etlv ortaminda ve 37 °C'de 5 glin slre ile inklibasyona
birakilmistir. BCYE agardaki kultUrlerin ilk 24-72 saatte
gUnlik incelemeleri yapilarak Greme durumu kaydedilmistir.
Kulttrde ylzeyleri diizgun, hafif bombeli, gri-beyaz veya mavi
buzlu-cam gorindmu veren koloniler “muhtemel Legionella
kolonileri” olarak degerlendirilerek Gram boyamasi ile
mikroskopik morfolojisi incelenmistir. Gram-negatif ince
basil seklinde olan bakterilere ait kolonilerin BCYE agara
pasajlari yapilarak Ureyen kolonilere katalaz ve oksidaz testleri
uygulanmistir. Gram-negatif, katalaz pozitif ve oksidaz negatif
olan Legionella spp. kolonileri, Legionella lateks aglitinasyon
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testi (Oxoid, DR080O, Ingiltere) ile tiplendiriimistir (8,9). Teste
gore; L. pneumophila serogrup 1, L. pneumophila serogrup
2-14 ve tiplendirilemeyen diger serogruplar Legionella spp.
olarak degerlendirilmistir.

Legionella cinsi bakteriler disinda diger
mikroorganizmalarin izolasyon ve identifikasyonu icin; her
bir 6érnek patojen bakteri izolasyonu amaci ile %5 koyun
kanl agar (BD, ABD) ve eosin methylene blue agara (BD,
ABD) ekimleri yapiimistir. Besiyerleri 37 °C'de 48 saat slire
ile aerobik sartlarda inkibe edilmistir. Maya ve kaf tlrl
mantarlarin Gremesi icin Sabouraud %4 glukoz iceren agar
(Merck millipore, Almanya) kullaniimistir. Kiltlr ortaminda
Ureyen bakterilere ait koloniler; Gram boyama, biyokimyasal
testler ve BD Phoenix 100 (BD, ABD) identifikasyon sistemleri
ile tanimlanmistir.

16S rRNA Polimeraz Zincirleme Reaksiyonu (PZR)
Amplifikasyonu

Legionella spp. izole edilmis kiltlrlerden 6 tanesi
secilerek tlr dlzeyinde tanimlama icin molekller analiz
yapilmistir.

DNA ekstraksiyonu daha once tarif edildigi gibi single
cell lysing buffer (SCLB) yontemi kullanilarak yapilmistir
(10). 1 mL tris-EDTA buffer (pH 7,4) ve 10 pyL 5 mg/mL
proteinaz K kullanilarak stok SCLB sollisyonu hazirlanmistir.
Kati besiyerinden igne 6ze ile alinan bakteri 40 yL SCLB
sollisyonunda homojenize edildikten sonra isi dongl
cihazinda 80 °C ve 55 °C'de 10'ar dakika bekletilmistir. Daha
sonra 5000 rpom’de 5 dakika santrifiij edilerek ve slipernatant
calismada DNA olarak kullaniimistir. DNA &rnekleri ¢alisma
glintine kadar -20 °C’de saklanmistir.

Toplam hacim 20 plL olacak sekilde; 0,15 uL Tag DNA
polimeraz (Solis HOT FIREPol 5 U/uL, Estonya); 0,2 uL dNTP
(20 mM); 1,2 uL MgClI2 (25 mM); 10,65 pL deiyonize distile
su 0,4 pL primer (10 mM), 2 pL 10x buffer 1 ve 5 pL template
DNA'dan olusan karisim hazirlanmistir. Amplifikasyon programi
95 °C'de 3 dakikadan sonra 40 siklus 95 °C'de 30 saniye,
56 °C'de 30 saniye, 72 °C'de 1 dakika; ardindan 72 °C'de 7
dakika olarak uygulanmistir. PZR Urlinleri %2 agaroz (Vivantis,
Malezya) iceren jel elektroforezinde degerlendirilmistir. Hem
amplifikasyon hem de nUlkleotid dizi analizinde evrensel
primerler olan 27F (AGAGTTTGATCMTGGCTCAG) ve
1492R (GGTTACCTTGTTACGACTT) primerleri kullaniimistir
(11). Amplifiye edilmis Grtnler (yaklasik 1,4 kb), %2 agaroz
(Vivantis, Malezya) jel elektroforezi ile ¢dzilmuUs ve bir
ultraviyole (UV) transilliminatér (UVP EC3 Chemi HR 410
Bioimaging System, Cambridge, UK) altinda gorintilenmistir.

16S rRNA Dizi Analizi

PZR Urlnleri, cleanup kit (CleanSEQ, Beckman Coulter,
ABD) kullanilarak saflastirilmis ve Uretici talimatlari izlenerek
big dye direct cycle sequencing kit kullanilarak, Sanger
yontemi (Applied Biosystems 3130 Genetic Analyzer, Fisher
Scientific, Waltham, MA, USA) ile nikleotid dizi analizi
yapilmistir. Sanger yontemi ile belirlenen nikleotid dizileri
BLAST (https://blast.ncbi.nim.nih.gov/) programi yardimiyla
analiz edilmistir.

Filogenetik Kiime Analizi

NUkleoitid dizileri BLAST sonuclarinda >%98 sorgu
kapsami Uzerinde >%99 dizi benzerligi ve ilk en ylksek isabet
ile ikinci en ylksek isabet arasinda 2%0,8 dizi farkliligina gére
tanimlama yapilmistir (12). Dizi analizi Sequencher 4.5.6
programi (AnnArbor, ABD, https://www.genecodes.com/)
kullanilarak yapilmistir.

Bulgular

Hastanenin yogun bakim Unitelerinde bulunan mekanik
ventilatorlerin filtre su cikis noktalarindan 31 ve lavabo
musluklarindan 61 olmak Uzere toplam 92 surlintl ornegi
alinmistir. Kultlrlerin 24’Unde (%26,08) Legionella spp.
koloni morfolojisi ile uyumlu Greme gdzlenmistir. Legionella
tUrlerinin tamamina yakini (23/24) musluklardan izole
edilirken sadece bir 6rnek (1/31) mekanik ventilator filtre
su c¢ikis noktasindan izole edilmistir. Kiltlrden izole edilen
diger bakteri ve kUf mantarlari Tablo 1'de gdsterilmistir.
BCYE agarda Ureme saptanan Legionella spp. kolonileri
icin lateks aglUtinasyon testi yapilmistir (Sekil 1). Buna gore
ameliyathane musluklarindan alinan 24 6rnegin 19'unda
(%79,1) L. pneumophilia tespit edilmistir. Bunlarin 6'si
(%31,5) serogrup 1; 4’0 (%21) serogrup 2-14 ve 9'u
(%47,3) diger serogrup olarak tanimlanmistir. ARYU
mekanik ventilatorlerinden alinan 8 ornekten 1'inde (%12,5)
ve OUO'nun lavabo musluklarindan alinan 14 drnekten
1'inde (%7,1) diger serogrup ve mikrobiyoloji laboratuvari
musluklarindan alinan 23 drnekten 2'sinde (%8,6) serogrup
2-14 ve 1 (%4,3) tanesinde serogrup 1 saptanmistir (Sekil 1).

16S rRNA Filogenetik Analizi

NUkleotid dizileri belirlenen alti 6rnegin Ucl (4,5,7) BLAST
veri tabaninda Legionella spp. olarak tanimlanmistir (https://
blast.ncbi.nlm.nih.gov/). iki érnek Acidovorax temperans, bir
ornek Boseaeneae, bir drnek ise Sphingobium yanoikuyae
olarak saptanmustir (Sekil 2). Calismada izole edilen 4, 5 ve 7
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Tablo 1. Kliniklere gore izole edilen mikroorganizmalarin ve Legionella serogruplarinin dagilimi

Legionella
. Toplam | ;e edilen pneumophilia | Legionellaserogruplari
Ornek no Kaynak ornek mikroorganizma ol S Did
sayisi zolasyon Serogrup 1 erogrup iger
sayisi 2-14 serogrup
1 Ameliyathane mekanik 15
ventilator filtresi
11,8,9,10,11,12,13 Penicillium spp. - - -
13 Penicillium spp. - - -
14 Aspergillus flavus - - -
1° Penicillium spp. - - -
17 Enterobacter cloacae, | i i
Moraxellaspp.
1 2,6,14 - - - -
) Ameliyathane lavabo 24 i ) i
musluklari
2123,9,18 - 5 + - -
2¢ Bacillus spp. - - -
2° - 1 + -
26 - 1 - +
27 1 - +
28 Bacillus spp. 1 - +
2 - 1 + - -
210 Bacillus spp. 1 - +
211,14,16,21,22,24 - 3 - +
21213 - 2 - +
215,19,20 - 3 + -
ARYU mekanik ventilatér
3 ) . 8 -
filtresi
368 A. baumannii - - -
A. baumannii +
3?2 K. oxytoca + - - -
C.tropicalis
334 A. baumannii + ) i )
M. morgani
3 P. aeruginosa 1 - +
4 DYBU mekanik 3 ) ) )
ventilator filtresi
41, 2 - - - -
43 A. baumannii - - -
Goglis/noroloji YBU
5 mekanik ventilator 2 - - - -
filtresi
51 - - - -
52 A. baumannii - - -
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Tablo 1. Devami
Legionella
. Toplam | ;. e edilen pneumophilia | Legionellaserogruplari
Ornek no Kaynak ornek mikroorganizma ol S Did
sayisi zolasyon Serogrup 1 erogrup iger
sayisi 2-14 serogrup

6 BCYBU mekanik 3 ) i ) i )
ventilator filtresi

623 A. baumannii - - - -

7 Mikrobiyoloji 23 i i i i i
laboratuvari musluklari

71,4, 5 - - - - -

7? - 1 - + -

7323 - 2 + -

7° E. coli - - - -

717,19,20,21,22 - - - - -

8 AR 6gretim Gyeleri 14 i i i i i
odalari lavabo musluklari

81,2, 3,514 - - - - -

8 - 1 - - +

YBU: Yogun bakim iinitesi, ARYU: anesteziyoloji ve reanimasyon yogun bakim initesi, DYBU: dahiliye yogun bakim Ginitesi, BCYBU: beyin ve sinir cerrahisi yogun bakim {initesi

Saf‘osrqp

21y

Serqgrap

Konde|(+) -

L@

Sekil 1. Legionella spp.'nin BCYE agarda koloni gorinimu (solda), mikroskop inceleme ile Gram-negatif ince basillerin gérinimu (sagda) ve lateks

aglltinasyon ydntemiyle serogrup tanisi (asagidaki goriinti)

BCYE: Buffered charcoal yeast extract

no.lu érnekler ve 16 referans niikleotid dizisi gen bankasindan
(https://www.ncbi.nlm.nih.gov/refseq/)
Sequencher programinda hizalanmistir.
MEGA v10 programinda (https://www.megasoftware.net/)

indirilerek
Dendrogram

maximum likelihood yéntemi ile olusturulmustur. Programin
default parametreleri olan bootstrap filojeni testi, 1000
bootstrap tekrar sayisi, Tamura-Nei modeli kullaniimistir
(13). Iki izolatin (4 ve 5) daha 6nce iyi karakterize edilmis
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1500 bp
1000 bp
900 bp

500 bp

Sekil 2. 16S rRNA PZR amplifikasyon Urlnleri

PZR Urinleri %2 agaroz jelde yiritildd. M: Marker (Vivantis 100bp DNA ladder, Malezya), 1 ve 2: Acidovorax temperans, 3: Sphingobium yanoikuyae 4-5:
Legionella pneumophilia subsp. pneumophilia, 6: Boseaeneae, 7: Legionella anisa, 8: Pozitif kontrol (Pseudomonas aeruginosa ATCC 27853)

PZR: Polimeraz zincirleme reaksiyonu

L. pneumophila Philadelphia 1 ve JCM7571 susu ile ayni
nikleotid dizilerine sahip oldugu ve bir izolatin (7) L. anisa
olarak ayri bir dal olusturdugu gézlenmistir (Sekil 3).

Gen Bankasi Niikleotid Erisim Numaralan

iki L. pneumophila ve 1 L. anisa izolatinin nikleotid
dizisi GenBank veri tabaninda KSU-Lpfo, KSU-Lpyo ve KSU-
Lafo adi ve OL423538-01423540 erisim numaralari altinda
saklanmistir (Tablo 2).

Tartisma

L. pneumophila ve daha az yaygin olarak diger Legionella
tdrlerinin neden oldugu enfeksiyon cevresel bir kaynaktan
yayilarak salgin yapma potansiyeline sahiptir (14). Ozellikle
mekanik ventilatére baglh hastalarda L. pneumophila,
pnomoni ve diger solunum yolu enfeksiyonlarina neden olan

patojenlerden biridir (3). Ayrica hastanede kalis suresi 1 ile
84 gin arasinda degismekle birlikte ortalama 10,3 glne
kadar uzayabilmektedir (14). Cogu zaman gozden kagan
enfeksiyon etkeninin hem salgina yol agma potansiyeli hem
de hastaneye yatis maliyeti goz ontnde bulundurularak
arastiriimasi gerektigi goértlmektedir. Enfeksiyon ve gevresel
kaynak arastirmasinin yapildigr bir calismada, mekanik
ventilatore bagli hastalardan brons lavaj sivisi ve hastane
muslugu ornekleri alinmistir. Kiltir ve PZR analizlerinde
hasta 6rneklerinin sirasiyla 24 (%8,6) ve 5'inde (%1,8), su
kaynaklarinin ise 23 (%19,8) ve 8'inde (%6,9) L. pneumophila
saptanmistir. Ayni galismada tim pozitif klinik érneklerin ve
14 (%60,8) cevresel ornegin L. pneumophila serogrup 1'e ait
oldugu gosterilmistir (15). Ayrica sigara kullanimi, yas, yogun
bakimda kalis stresi ve mekanik ventilator kullanim slresi ile
enfeksiyon arasinda yakin iliski bulunmustur (15). Avrupa'da
bildirilen L. pneumophila'ya bagli enfeksiyonlarin %70'inin L.

Tablo 2. Legionella spp. izolatlarinin tiir diizeyinde tanimi ve GenBank erisim numaralari
Ornek no Ornek yeri Tur diizeyinde izolat ismi GenBank erisim URL adresi
tanimlama numarasi
DYBU mekanik ventilatér | Legionella https://www.ncbi.nlm.nih.gov/
4 -
489 filtresi pneumophilia KSU-Lpfo 0OL423538 nuccore/OL423538
Gogis/noroloji YBU . ) ) .
5(2°) mekanik ventilator Legionella - KSU-Lpyo 0L423539 https://www.ncbi.nim.nih.gov/
) . pneumophilia nuccore/OL423539
filtresi
Mikrobiyoloji , , https://www.ncbi.nlm.nih.gov/
2 -
7(7) laboratuvari muslugu Legionella anisa | KSU-Lafo 0L423540 nuccore/OL423540
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21

47

o

y -R 036988.1 Legionella anisa strain WA-316-C3 16S ribosomal RNA partial sequence
-R 119017.1 Legionella anisa strain ATCC 35292 168S ribosomal RNA partial sequence
16 'Omek 7 Leg

-R 044964.1 Legionella parisiensis strain -CTC 11983 16S ribosomal RNA partial sequence
-R 117981.1 Legionella steelei strain IMVS-3376 16S ribesomal RNA partial sequence
NR 125584.1 Fluoribacter bozemanae strain MDC 1577 16S ribosomal RNA partial sequence

L] -R 026522.1 Legionella tucsonensis strain 087-AZ-H 16S ribosomal RNA partial sequence
-R 044958.1 Legionella gratiana strain -CTC 12388 16S ribosomal RNA partial sequence

— -R 118714.1 Legionella longbeachae strain Long Beach-4 16S ribosomal RNA partial sequence
-R 042906.1 Legionella longbeachae strain ATCC 33462 16S ribosomal RNA partial sequence

o4 -R 119021.1 Legionella sainthelensi strain ATCC 35248 16S ribosomal RNA partial sequence

82 NR 117698.1 Legionella santicrucis strain SC-63-C7 16S ribosomal RNA partial sequence
53

-R 0449671 Legionella sainthelensi strain -CTC 11988 16S ribosomal RNA partial sequence

93 I: <R 119026.1 Legionella cincinnatiensis strain ATCC 43753 16S ribosomal RNA partial sequence
a7 -R 044955.1 Legionella cincinnatiensis strain -CTC 12438 16S ribosomal RNA partial sequence

-R 026335.1 Legionella drancourtii LLAP12 16S ribosomal RNA partial sequence

— -R 152697.1 Legionella saoudiensis strain LS-1 16S ribosomal RNA partial sequence

— -R 036804.1 Legionella rowbothamii strain LLAPE 16S ribosomal RNA gene partial sequence

= -R 026334.1 Legionella lytica strain L2 16S ribosomal RNA partial sequence
TI— <R 118983.1 Legionella lytica strain PCM 2298 16S ribosomal RNA partial sequence

-R 036805.1 Legionella fallonii strain LLAP10 16S ribosomal RNA gene partial sequence
——— -R 044971.1 Legionella worsleiensis strain -CTC 12377 16S ribosomal RNA partial sequence

82

-R 044962.1 Legionella moravica strain -CTC 12239 168 ribosomal RNA partial sequence

e _,7 -R 044965.1 Legionella quateirensis strain 1335 16S ribosomal RNA partial sequence
42 <R 118320.1 Legionella shakespearei strain -CTC 12829 16S ribosomal RNA partial sequence

NR 024969.1 Legionella waltersii strain 2074-AUS-E 16S ribosomal RNA partial sequence

95 l NR 041742.1 Legionelia pneumophila subsp. pascullei strain USW 16S ribosomal RNA partial sequence

-R 104921.1 Legionella pneumophila subsp. fraseri strain Los Angelos-1 16S ribosomal RNA partial sequence
-R 074231.1 Legionella pneumophila strain Philadelphia 1 16S ribosomal RNA partial sequence
-R 113235.1 Legionella pneumophila strain JCM 7571 16S ribosomal RNA partial sequence
Omek 5 Leg
Omek 4 Leg

-R 118712 1 Lenionella nneumanhila strain Philadelohia 1 16S ribosomal RNA partial seauence

Sekil 3. 16S rRNA dizilerine gdre yakindan iliskili Legionella tlrlerinin maksimum olabilirlik yontemine gore olusturulmus dendogrami

*5 ve 4 (2°, 8* no'lu kaynaklar) drnekler yakin iliskili

**7 no'lu 6rnegin (72 no'lu kaynak) farkli bir tir oldugu gorilmektedir
pneumophila serogrup 1, %20-30'nun serogrup 2-16 ve %5-
10'un Legionella spp. oldugu bildiriimistir (16). Benzer sekilde
2011-2013 yillari arasinda ABD'de yapilan strveyansa gore
L. pneumophilia serogrup 1, Lejyoner hastaliginin yaklasik
%80'inden sorumlu tutulmustur (17). Singapur'da yapilan
bir calismada bakimevi depolama tanklarinda %21,1; spa
havuzlarinda %24,1; sis fanlarinda % 14,2 ve hizli isiticilarda
%3,3 oraninda Legionella tespit edilmistir. Calismaya gore
spa havuzlarinda en fazla serogrup 1 (%13,8), sis fanlarinda

da diger serogruplar saptanmistir (18). Alanya'da 135
otelin su sistemlerinin arastirildigi calismada 52 otelde
Legionella varlig tespit edilmistir. L. pneumophilia serogrup
6 (%b55,6) ve serogrup 1 (%22,2) en cok izole edilen
serogruplar olmustur (19). Kahramanmaras'ta ise cesme
musluklarindan alinan 130 musluk strlintd 6rneginin Gglinde
L. pneumophila serogrup 2-14, birinde serogrup 1 ve ikisinde
serotiplendirilemeyen Legionella spp. izole edilmistir (3).
Japonya'da bina su sistemleri ile ilgili arastirmada kultur ve/
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veya PZR ile 17 binanin %42'si ve 26 su érneginin %20'sinin
Legionella ile kontamine oldugu goértlmadstar. Kalttr
yontemi ile dort ornekte ve PZR ile 23 drnekte pozitiflik
saptanmistir. Ayni calismada; klltirde L. pneumophila ve
L. anisa tUrleri izole edilirken, PZR ile L. micdadei gibi diger
tlrler de tanimlanmistir. En ¢ok izole edilen L. pneumophila
subgruplariise 1 ve 4 olmustur (20). Legionella tirleri icinde
L. anisa pontiak atesine neden olan etkenlerden biri olarak
kabul edilmektedir (20). Calismamizda 92 sirtntd kGltdrindn
24'nde (%26,08) Legionella spp. izole edilmistir. Izolatlarin
tamamina yakini (23/24) musluklardan elde edilirken, sadece
bir 6rnek (1/31) yogun bakim tnitesi mekanik ventilator filtre su
clkis noktasindan izole edilmistir. Ayrica kiltidrden izole edilen
6 ornek rastgele secilerek molekdiler tanimlama yontemi
kullanilmistir. Alti érnekten 2'si L. pneumophilia subsp.
pneumophilia, 1 dérnek L. anisa olarak tanimlanmistir. Diger
3 drnekte ise Legionella disi akuatik bakteriler saptanmistir.
Mekanik ventilatdre bagh gelisen pnémonilerde Klebsiella
pneumoniae, Pseudomonas aeruginosa (P aeruginosa),
Acinetobacter, Escherichia coli (E. coli) ve Staphylococcus
aureus yaygin olarak saptanirken, nadiren Mycoplasma
pneumoniae ve L. pneumophila gibi bakteriler de izole
edilmektedir (21). Calismamizda hem Legionella hem de
diger patojen mikroorganizmalarin izolasyon sayisini artirmak
icin filtrasyon yapiimadan, santriflj ile ¢okintl kismindan
direkt kulttr islemi uygulanmistir. Mekanik ventilatorlerin
filtrelerinden Penicillium, Aspergillus tipi kif mantarlari ve
Acinetobacter baumannii, Morganella morganii, Moraxella
spp. ve P aeruginosa gibi mikroorganizmalar izole edilmis, bir
musluk érneginde ise E. coli saptanmistir. Legionella, kendisi
gibi akuatik bir bakteri olan P aeruginosa ile ayni 6rnekten
izole edilirken, diger bakterilerin izole edildigi sularda tespit
edilememistir. Bu durum diger mikroorganizmalarin Gremesi
durumunda Legionella ekosisteminin bozulmasi seklinde
yorumlanabilir. Kusnetsow ve ark.'nin (18) su orneklerinin
mikrobiyal ve fizikokimyasal kalitesi ile Legionella varligini
arastirdiklari calismada, heterotropik bakterilerle herhangi
bir iliski bulunmamistir. Yine sicak su sistemlerinin
fizikokimyasal ve mikrobiyolojik analizlerinin yapildigi baska
bir calismada, yeterli klorlama ve dlsUk demir igeriginin
Legionella eradikasyonunda etkili oldugu belirtilmistir (20).
Leoni ve ark.'na (22) gore, Legionella disik manganez icerikli
suda cogalmaktadir. Italya'da yapilan bir arastirmaya gore
de, su boru sistemlerinin sicakhiginin dismesi ve suda bakir
bulunmasi sonucunda Legionella Grememistir (23). Ayrica
L. pneumophilia serogrup 1, sert sularda ¢inko, kalsiyum
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ve magnezyum nedeniyle diger serogruplara gore daha az,
manganez orani ylksek sularda ise Leoni ve ark.'nin (22)
calismasinin aksine daha fazla izole edilmistir (23). Sudaki
ylUksek klor ve distk su sertligi seviyesi Legionella spp.
kolonizasyon igin uygun bir ortam saglamaktadir. Amerikan
Hastalik ve Onleme Merkezleri'ne gore, Legionella icin
uygun bir yasam alani olan kalsiyum ve magnezyum gibi
minerallerin neden oldugu kirec ve asiri klorun neden oldugu
korozyonu onlemek icin isitici sistem, tank ve su dagitim
borularinin bakimi yapiimaldir (24). 2007 yilinda Sivas'ta 8
hamamdan 64 su 6rneginin alindigi galismada Legionella spp.
izole edilememistir. Bunun nedeni, soguk su sicakliginin <20
°C veya sicak su sicakliginin >48 °C olmasi ve suyun sert
olmasi seklinde aciklanmistir (25). Legionella spp. 32-45 °C
optimum sicaklik araliginda tremektedir (5).

Hastanemizde tUm sicak su kullanim alanlari igin
hastane aritma sisteminde demineralize edilmis yumusak
su; sterilizasyon, mutfak, diyaliz (nitesi ve camasirhane
gibi Unitelere yumusak soguk su verilmektedir. Soguk su
sicakligl Ust sinin her zaman 17 °C'de sabit tutulurken,
kis aylarinda sicak su 45 °C'nin Uzerine c¢ikmaktadir.
Ancak yaz mevsiminde sicak su sicakligi Ust siniri 40-42
°C araliginda sabit tutulmaktadir. Calismanin yapildigi yaz
mevsiminde, hastanede sicak su boru hattinda yumusatiimis
su kullanilmasi ve pH degerinin 7,8 olmasinin Legionella
kolonizasyonu icin uygun bir ortam sagladigi distntlmektedir.
Legionella enfeksiyonu tanisinda kdltdr altin standart kabul
edilse de, 6zgulligl %100, duyarliigr %10 ile %80 arasinda
degismektedir. Ozellikle mikroorganizmanin hassas yapisi ve
3-5 glinltk uzun bir inklbasyon stresi nedeniyle duyarlilik
%50-60'lara kadar dlismektedir (26). Serotiplendirmede,
heniz tUm tlrleri ve serogruplari tespit edebilen ticari bir
kit bulunmamaktadir. idrar antijen testleri sadece serogrup
1'i, direkt floresan antikor testleri ise serogrup 1 ve 6'yi
tespit edebilmektedir (26). Kdltirde Uremeyen tlarler
genellikle yalanci negatiflige neden olmaktadir. Bunun
yaninda PZR yontemi ile test analizi 1 saatten daha kisa
sUrmektedir. Ayrica duyarllik ve 6zgullik sirasiyla % 80-100
ve >%90 olarak belirtilmistir (27). Genellikle hizli klinik tani
amaclyla alt solunum yolu érneklerinden direkt PZR analizi
yapilabiliyorsa idrar antijen testi ile birlikte tanimlama, PZR
yapllamiyorsa kdltlr ve idrar antijen test kombinasyonu
ile tanimlama onerilmektedir (27). Isfahan’da yapilan bir
slrveyans calismasinda 11 hastanenin 44 su kaynaginda
Legionella varhg kiltdr ve nested PZR (nPZR) yontemleri ile
arastinilmistir. Kaltlr yontemiyle su érneklerinin %50'sinde



Orak ve ark. Universite Hastanesi ve Legionella [zolasyonu

89

Legionella izole edilirken, nPZR ile her hastanenin en az
bir érneginde pozitiflik saptanmistir. Calismada, nPZR ile
LEG 448-JRP primer seti kullanilarak ¢rneklerin %66'sinda
(29/44) Legionella turleri tespit edilmistir (5). ABD'de
solunum oOrneklerinde Legionella tespiti igcin 16S rRNA
geninde 386-bp'lik bir Grlint amplifiye eden bir PZR yontemi
gelistirilmis ve sonuclar kultdr ile karsilastinimistir. Kiltdrde
Legionella tUreyen 6rneklerin tamami PZR testi ile pozitif
bulunurken, kiltirde Uremeyen 12 drnek PZR ile pozitif
bulunmustur. PZR pozitif tic 6rnek non-L. pneumophilia olarak
tanimlanmistir. Calismada, salin sollsyonunun Legionella
kultdranG olumsuz etkiledigi belirtiimistir. Molekuler
yontemler hizli tani yontemleri olmasina ragmen canli ve 610
mikroorganizmalar ayirt edilememektedir. Ayrica biyofilm
varliginin, konsantrasyon miktarina bagl olarak reaktifler
Uzerinde sitotoksik etki yarattigi bildirilmistir (28). Hastane
kaynakli Legionella enfeksiyonunu o6nlemek ve kontrol
altina almak icin bir an dnce epidemiyolojik arastirmalarin
baslatilmasi ve slUphelenilen su kaynaginin Legionella varlig
acgisindan incelenmesi blylk 6nem tasimaktadir (27). Bir
eradikasyon yontemi olan “Asiri-isit ve temizle” yontemi
yaygin olarak kullaniimaktadir. Boyler sicakligi 70 °C'ye
ylkseltilerek tim su borulari, musluklar ve dus baslklari
en az 3 dakika sicak su ile yikanmalidir (29). Hastanemizde
de belirli araliklarla bu yontem uygulanmaktadir. Ayrica
soguk su kulelerinde biyosidal uygulama etkili bulunmustur
(30). Ancak sebeke suyu sistemlerindeki klor icerigi L.
pneumophila eradikasyonu icin yeterli degildir. Amip kistleri
Gzerinde varhgini sUrdlren Legionella bakterilerinin yok
edilmesi icin gereken klor miktarinin >50 mg/L oldugu
bildirilmistir (7). Suda amonyak ve serbest klor karistirilarak
icme suyu dezenfeksiyonu serbest klordan daha basaril
bulunmustur. Bunun yaninda ozon ve klor, ozon ve kloramin,
UV ve klor ile UV ve kloramin ile dezenfeksiyon yontemleri
de onerilmektedir (7). UV (dalga boyu 253,7 nm) ile isinlama
yonteminin Legionella’yr gUvenilir sekilde oldirdigu

gosterilmistir. Ancak Legionella ile dogal konakgisi amibin
inaktivasyonu arasinda buytk farkhliklar gozlenmis, ikincisi
100 kat daha direncli bulunmustur (31). Soguk su sicakhigini
20 °C'nin altinda tutmak ve minimum su saglamak icin
kazanlarin 60 °C’'de ve dagitim borularinin tercihen 55 °C'de
tutulmasi onerilen yontemler arasindadir (32). Ayrica su
tanklari ve su borularinin tortu, birikinti, kire¢ vs. acisindan
dlzenli olarak temizligi ve hasarli su sistemlerinin onarimi
saglanmalidir.

Sonug

Sonug olarak hastane kaynakli Legionella enfeksiyonlarinin
onlne gegmek icin dizenli epidemiyolojik calisma ve
su sistemlerinde etkin dekontaminasyon uygulamasi
yapiimalidir.
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The Evaluation of COVID-19 Patients Treated with
HFNC in Intensive Care Unit

Yogun Bakimda HFNO ile Tedavi Edilen COVID-19
Hastalarinin Degerlendirilmesi

ABSTRACT Objective: Since the coronavirus disease-2019 (COVID-19) pandemic caused
respiratory failure in many patients, oxygen delivery methods had to be diversified, and their
numbers increased. High flow nasal cannula (HFNC), which has been shown beneficial in acute
respiratory failure previously, also came to the fore. We investigated the efficacy of HFNC on
patients hospitalized in intensive care units due to COVID-19.

Materials and Methods: \We retrospectively screened the patients followed up in the intensive care
unit due to COVID-19. Patients treated with HFNC performed the study group. We analyzed the
relationships among demographics, laboratory results, treatment modalities, complications, and
outcomes.

Results: Among the 330 patients including mean ventilation duration with HFNC was 7.84 days.
One hundred seventy (51.5%) patients were intubated during HFNC treatment. Only 5 of them
were extubated. Intubated patients had higher mean HFNC duration [9.74 days - minimum (min):
2, maximum (max): 49] compared to non-intubated patients (6.05 days - min: 1, max: 30). There
was a significant relationship between mortality and age [Odds ratio (OR): 1.04], Acute Physiology
and Chronic Health Evaluation-Il score (OR: 1.35), having cancer (OR: 3.89), receiving non-invasive
ventilation (OR: 5.94), and presence of secondary bacterial infection (OR: 44.6).

Conclusion: HFNC, whose benefit in acute respiratory failure has been proven, is also widely
and successfully used in COVID-19 patients. Comprehensive randomized studies are required to
demonstrate the effect of HFNC use on intubation requirement and mortality.

Keywords: Ventilation, mortality, COVID-19, respiratory failure, pneumonia, oxygen therapy

0Z Amag: Koronavirlis hastaligi-2019 (COVID-19) pandemisi nedeniyle solunum yetmezligi gelisen
hastalarda oksijen destegi icin farkli cihazlar ve yontemler kullaniimistir. Bu yontemlerden birisi
de daha 6nce akut solunum yetmezliginde faydali oldugu gésterilen yiksek akimli nazal kandldur
(HFNO). Bu calismada, COVID-19 nedeniyle yogun bakim Unitelerinde yatan hastalarda HFNO'nun
etkinliginin arastinimasi amaglanmistir.

Gerec ve Yontem: COVID-19 nedeniyle yogun bakimda takip edilen hastalar geriye déniik olarak
tarandilar. Yogun bakim yatisi sirasinda HFNO ile tedavi edilen hastalar calisma grubunu olusturdu.
Demografik veriler, laboratuvar sonuclari, tedavi modaliteleri, komplikasyonlar ve klinik sonuglar
arasindaki iliski incelendi.

Bulgular: Dahil edilen 330 hasta arasinda HFNO ile ortalama ventilasyon siresi 7,84 glindi. Yiz
yetmis (%51,5) hasta HFNO tedavisi sirasinda entiibe edilmisti. Bunlardan sadece 5'i ekstlbe
olabilmisti. Entlibe edilen hastalarin ortalama HFNO alma slresi [9,74 gln - minimum (min): 2,
maksimum (maks): 49] entlibe olmayan hastalara (6,05 giin - min: 1, maks: 30) gére daha yuksekti.
Mortalite ile yas [olasilik orani (OR): 1,04], Akut Fizyoloji ve Kronik Saglik Degerlendirmesi-Il skoru
(OR: 1,35), kanser 6ykust (OR: 3,89), non-invaziv ventilasyon uygulanmasi (OR: 5,94) ve sekonder
bakteriyel enfeksiyon varligi (OR: 44,6) arasinda anlamli bir iliski vardi.

Sonug: Akut solunum yetmezliginde faydasi kanitlanmis olan HFNO'nun, COVID-19 hastalarinda da
yaygin ve basarili bir sekilde kullanildigi gértilmastir. HFNC kullaniminin entlibasyon gereksinimi ve
mortalite Uzerindeki etkisini gdstermek icin kapsamli randomize calismalara ihtiyac vardir.
Anahtar Kelimeler: Ventilasyon, mortalite, COVID-2019, solunum yetmezligi, pnémoni, oksijen
tedavisi
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Introduction

High flow nasal cannula oxygen therapy (HFNC) is a
relatively new oxygen delivery system for adults. It allows
the delivery of oxygen at the desired level reliably. It also
provides heated and humidified gas, enhancing patients’
comfort, decreasing breathing work, and preventing airway
epithelium injury. Nasal usage and its soft and flexible prongs
allow a more tolerable procedure for patients. An easy-adjust
and straightforward interface makes it -user-friendly- for
doctors.

The positive impact of HFNC in acute respiratory failure
patients was shown previously in various studies (1-3).
Severe acute respiratory syndrome coronavirus-2 pandemic
[coronavirus disease-2019 (COVID-19)], as a disease causing
acute respiratory failure, resulted in increased need for
intensive care units (ICU) and depletion of medical supplies
such as mechanic ventilators, ventilation sets, and oxygen
masks. Although early intubation was preferred at first, this
approach was abandoned, and higher intubation thresholds
were used (4). So HFNC became a vital tool for oxygen
delivery. Despite previous studies reporting usage rates up
to 65 percent, the benefits of HFNC in preventing intubation
were not shown (5-7). Nevertheless, higher intubation
thresholds and high usage rates of HFNC in the literature
suggest it may decrease the intubation rates in case of
appropriate use.

In this study, we aimed to investigate the clinical features,
and outcomes of COVID-19 patients treated with HFNC in
ICUs. The primary outcome of the study is the determine the
clinical, laboratory, and radiological findings and outcomes
of COVID-19 patients treated with HFNC. The secondary
outcome was to identify factors associated with death.

Materials and Methods

We included the adult patients followed in the COVID-
19 ICUs of the tertiary health center between 01.08.2020
and 01.01.2021. We gathered the medical information of
the patients retrospectively by evaluating their records. We
collected the basal demographic data, comorbidities, previous
history of long-term oxygen therapy, and continuous positive
airway pressure, Acute Physiology and Chronic Health
Evaluation-Il (APACHE-II) scores, length of hospitalization,
polymerase chain reaction test results, computerized thorax
tomography findings, and laboratory results. Complications
including secondary bacterial pneumonia, pneumothorax,
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pulmonary thromboembolism (PTE) were recorded.
Concomitant non-invasive ventilation (NIV) use, intubation,
and extubation information data were collected. We obtained
the data from the computerized database of the hospital.

HFNC was performed with Fisher & Paykel HealthCare,
Airvo™ 2, and Inspired O2FLO™. GE Healthcare Carescape
R860 mechanic ventilator was used for non-invasive and
invasive mechanical ventilation.

The study protocol was approved by the Institutional
Ethical Committee of Ankara City Hospital (decision no:
E1/1463/2021, date: 20.01.2021).

Statistical Analysis

SPSS software version 23.0 was used for statistical
analysis. Descriptive analyses were presented using mean
+ standard deviation for normally distributed variables and
median and minimum (min)-maximum (max) values for skew
distributed variables. Categorical variables were expressed
as numbers and percentages (%). For comparison between
groups, Mann-Whitney U test and t-test were used for
continuous variables, and the chi-square test was used for
categorical variables. Logistic regression analysis will be used
to evaluate the relationship between independent variables.

Selection of Patients

We retrospectively reviewed 987 patients followed in the
ICU between 01.08.2020 and 01.01.2021. We excluded 115
patients because they stayed in ICU lower than 48 hours.
Two hundred sixty six patients received nasal or mask
oxygen. One hundred twenty seven patients were admitted
as intubated and 5 patients with tracheostomy to the ICU.
One hundred forty four patients were intubated in ICU while
they were receiving nasal or mask oxygen. The remaining
330 patients treated with HFNC constituted the study group
(Figure 1).

Results

We included 330 patients with a mean age of 66,7 (min
27 - max: 95). Two hundred twenty seven (68.8%) patients
were male 103 (31.2%) were female. The mean APACHE-II
score was 11.6 (min: 3, max: 28). The most common
comorbidities were hypertension (HT) and diabetes mellitus
(DM), and coronary artery diseases (CAD) (55.2%, 34.8%,
and 20.9%) respectively). Median PaO,/FiO, was 101.6 (40-
223). Baseline characteristics of patients are depicted in
Table 1.
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Table 1. Baseline characteristics

HFNC (106) HFNC + NIV (224) Total (330)
Age Median, min-max 68.0 (31-88) 66.6 (27-95) 66.7 (27-95)
Sex Female/male (F/M) 39/67 64/160 103/227
Comorbidities (n, perc)
Hypertension 55(51.9%) 127 (56.7%) 182 (55.2%)
Diabetes mellitus 37 (34.9%) 78 (34.8%) 115 (34.8%)
CAD 27 (25.5%) 42 (18.8%) 69 (20.9%)
COPD 12 (11.3%) 17 (7.6%) 29 (8.8%)
Cancer 10 (9.4%) 18 (8.0%) 28 (8.5%)
Heart failure 7 (6.6%) 20 (8.9%) 27 (8.2%)
Asthma 7 (6.6%) 13 (5.8%) 20 (6.1%)
CKD 7 (6.6%) 10 (4.5%) 17 (5.2%)
CVD 2(1.9%) 11 (4.9%) 13 (3.9%)
Demans 6 (5.7%) 4(1.8%) 10 (3%)
Pa0,/FiO, median, min-max* 116 (44-223) 92.5(40-217) 101.7 (40-223)
HFNC: High flow nasal cannula, NIV: non-invasive ventilation, min: minimum, max: maximum, CAD: coronary artery disease, COPD: chronic obstructive pulmonary disease,
CKD: chronic kidney disease, CVD: cerebrovascular disease, n: number, perc: percentage, *Pa0,/FiO, was calculated at the beginning of HFNC

The primary laboratory abnormalities were lactate
dehydrogenase (LDH), interleukin-6 (IL-6), and C-reactive
protein (CRP) levels were increased in 330 (100%), 324
(97.3%), and 319 (97.3%) individuals, respectively. Two
hundred eighty four (86.1%) had lymphopenia. Laboratory
results are summarized in Table 2.

Computed thorax tomography revealed multilobar
ground-glass infiltration consistent with COVID-19 in 327
(99.1%) patients. Two patients had simultaneous PTE at
first admission. During follow-up, 3 more patients developed
PTE, and 6 patients developed pneumothorax. There may be

more concomitant PTE underdiagnosed due to non-contrast
computed tomographies.

All patients received favipiravir, 18 patients received
remdesivir, and 2 patients received ritonavir-lopinavir
as antiviral treatment. We observed that most patients
received immunosuppressant therapy due to severe disease.
Treatment modalities are presented in Table 3.

The mean ventilation duration with HFNC was 7.84 days.
Two hundred twenty-four of 330 (67.9%) patients were
applied non-invasive mechanic ventilation concomitantly.
Intubation was performed in 170 (51.5%) patients during

Table 2. Laboratory results

Lab (med, min-max)

HFNC (106)

HENC + NIV (224)

Total (330)

WBC (x10°/L) 9.13 (2.83-108.7) 9.19(0.12-22.94) 9.17 (0.12-108.7)
Neutrophile (x10°/L) 7.64 (0.82-17.09) 8.03 (0.04-21.27) 7.90 (0.04-21.27)
Lymphocyte (x10°/L) 0.57 (0.05-82.74) 0.54 (0.02-36.0) 0.55
Sedimentation* (mm/h) 47.5 (5.0-140.0) 38(3-123) 42 (3-140)

CRP (g/L) 0.13 (0.001-0.360) 0.136 (0.001-0.54) 0.134 (0.001-0.540)
Procalcitonin (mcg/L) 0.19 (0.03-78.83) 0.23 (0.02-35.04) (0.02-78.8)

IL-6 (pg/mL) 51.4 (2.0-2020) 44.15 (1.30-1703.0) 44.95 (1.3-2020)
LDH (u/L) 516 (159-2058) 552 (179-1396) (159-2058)

Ferritin (mcg/L) 624 (22-33743) 702 (23-10795) 676 (22-33743)

*199 patients had sedimentation results. CRP: C-reactive protein, min: minimum, max: maximum, WBC: white blood cell, IL-6: interleukin-6, LDH: lactate dehydrogenase, HFNC:
high flow nasal cannula, NIV: non-invasive ventilation, min: minimum, max: maximum, med: median
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Table 3. Treatment modalities

Drugs HFNC (106) HFNC + NIV (224) Total (330)
Antivirals

Favipiravir 106 (100%) 220 (100%) 330 (100%)
Remdesivir 2 (1.9%) 16 (7.1%) 18 (5.5%)
Ritonavir-lopinavir 1(0.9%) 1(0.4%) 2(0.2%)
Immun-modulators

Tocilizumab 23 (21.7%) 28 (12.5%) 51 (15.5%)
Anakinra 7 (6.6%) 23 (10.3%) 30(9.1%)
Steroid 95 (89.6%) 221(98.7%) 316 (95.8%)
Pulse 42 (39.6%) 120 (53.6%) 162 (49.1%)
Maintenance* 98 (92.5%) 220 (98.2%) 318 (96.4%)
Others

Hydroxychlorogquine 47 (44.3%) 81(36.2%) 126 (38.2%)
Colchicine 14 (13.2%) 124 (55.4%) 114 (34.5%)
Convalescent plasma 19 (17.9%) 37 (16.5%) 56 (17%)
Cytokine Filter 1(0.9%) 27 (12.1%) 28(8.5%)
Immune-globulin 1(0.9%) 3(1.3%) 4(1.2%)

*58% of the patients received maintenance steroid treatment as methylprednisolone and 42% as dexamethasone. Pulse steroid has been administered in different dosages
(250 mg, 500 mg, 1 gr). HFNC: High flow nasal cannula, NIV: non-invasive ventilation

HFNC treatment. Only 5 of them were extubated. Intubated
patients had higher mean HFNC duration (9.74 days - min:
2, max: 49) compared to non-intubated patients (6.05 days -
min: 1, max: 30) (Figure 2).

The mean length of stay in ICU was 13.9 days for all
study group. Patients who received NIV stayed in ICU (14.4
days) longer than those who did not receive NIV (12.7 days)
(p=0.019). Similarly, the non-NIV group has a lower intubation
rate (36.8%) than the NIV received group (58.5%).

There was documented secondary bacterial pneumonia
in 71 (41.7%) intubated patients. The most seen agents are
Acinetobacter spp. (40), Clostridium striatum, Staphylococcus
aureus (8), and Klebsiella spp. (8). We couldn’t obtain a
respiratory specimen from non-intubated individuals.

Of the 155 patients who transferred to the COVID
general ward, 7 were transferred to another ICU for further
follow-up, and 5 were discharged home. During ICU stay,
163 patients (49.4%) died. Examination of the relationship
between comorbidities and mortality revealed that there was
a statistically significant relationship between the presence
of heart failure (p=0.007), HT (p=0.04), cerebrovascular
disease (p=0.04), and cancer (p=0.01) and mortality. The only
treatment modality with a statistically significant relationship
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Table 4. APACHE-II scores
HFNC (106) HFNC+ NIV (224) Total (330)

APACHE-II (med, min-max) 10.0 (3-28) 11.0 (3-26) 11.0 (3-28)
Point Expect.ed n Obser\{ed n Observ.ed n Observ.ed

mortality mortality mortality mortality
0-4 point (n, perc) 4% 8 (7.5%) 0% 5(2.2%) 20% 13 (3.9%) 7.7%
5-9 point (n, perc) 8% 35(33.0%) 2.9% 66 (29.5%) 16.7% 101 (30.6%) 11.9%
10-14 point (n, perc) 15% 38(35.8%) 44.7% 95 (42.4%) 66.3% 133 (40.3%) 79.2%
15-19 point (n, perc) 24% 16 (15.1%) 68.8% 40 (17.9%) 90% 56 (17.0%) 83.9%
20-24 point (n, perc) 40% 9 (8.5%) 88.9% 18 (8.0%) 83.3% 27 (8.2%) 85.2%
APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, HFNC: High flow nasal cannula, NIV: non-invasive ventilation, med: median, n: number, min: minimum, max:
maximum, perc: percentage

with mortality was cytokine filter (p=0.001). Among
laboratory results, increased CRP (p=0.004) and procalcitonin
(p=0.001) levels were associated with mortality. The range
of observed mortality was higher than expected mortality
in whole group (7.7%-85.2%, 4%-40%, respectively). While
mortality observed in patients with an APACHE-II score
below 10 was lower than expected in the HFNC group and
slightly higher than expected in the HFNC + NIV group, the

mortality rates in patients with an APACHE-II score of 10
and above were much higher than expected in both groups
(Table 4). We made logistic regression analysis to determine
independent factors associated with mortality. We found
that mortality was increasing with age (OR: 1.04), APACHE-II
score (OR: 1.35), having cancer (OR: 3.89), receiving NIV
(OR: 5.94), and presence of secondary bacterial infection
(OR: 44.6).
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Figure 2. Comparison of HFNC durations between intubated and non-intubated patients
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Discussion

In this retrospectively designed study, we investigated
clinical, laboratory, and radiological characteristics of COVID-
19 patients treated with HFNC hospitalized in the ICU
for the primary outcome, and we found that most of the
patients were elderly (med: 66.7) and the most common
comorbidities were HT, DM, and CAD. LDH, IL-6, and CRP
were increased in almost all patients, and the most common
radiologic finding was multilobar ground-glass infiltration.
While the mean ICU stay of the patients was 13.9 days,
HFNC was applied for a mean of 7.8 days; approximately
two-thirds of patients received NIV concomitantly and half
of them were intubated. During ICU stay, 163 patients
(49.4%) died, and logistics regression showed that advanced
age, higher APACHE-II score, cancer, receiving NIV, and
secondary bacterial infection were significantly associated
with mortality as the secondary outcome.

Most of our patients were elderly and had comorbidities
consistent with the literature. In a study on the use of HNFC
in severe COVID-19 patients, the median age of the patients
was 61, and the most common diseases were HT, DM and
CAD (8) A meta-analysis investigating ICU admissions of
COVID-19 patients also showed that 85% of patients were
>70 age years old (9). HT, DM, and CAD were listed as most
common comorbidities in several studies (10,11). These
findings seem to reflect intensive care patients’ general
characteristics rather than the use of HFNC. Considering that
our patients were also treated with HFNC in the ICU, it is not
surprising that the findings were similar.

Though its use is viewed with suspicion as it may cause
increased aerosol production initially, NIV has been used in
many centers during the COVID-19 period. We also used
NIV in many patients with acute respiratory failure due to
COVID-19. We found that NIV plus HFNC group had shorter
HFENC duration and longer hospitalization time than those
receiving HFNC alone. Duan et al. (12) compared HFNC and
NIV as first-line therapy. They chose one of these and used
the latter as rescue treatment. They stated no difference
between groups regarding total HFNC + NIV duration,
intubation rate, and mortality (12). In another study, Wang
et al. (13) investigated the sufficiency of HFNC in critically il
COVID-19 patients and used NIV as a rescue therapy as well.
They reported HFENC failure at 41% and intubation rate at
29% (13). A multicenter study examining the mortality rate
of patients who underwent intubation after NIV failure also
reported a mortality rate of 43% (14). HFNC and NIV have
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been applied together or consecutively in various countries.
However, this was determined not by evidence or guidelines
but by countries’ availability to access devices.

We found that 48.5% of patients survived the disease
without intubation. Only 2.9% of intubated patients could
be extubated, and 49.4% of the patients died in total. In
the study mentioned above, Celejewska-Wojcik et al. (8)
investigated mortality and intubation rate of COVID patients
in ICU receiving HFNC prospectively. They reported that
44% of patients required intubation during follow-up and the
overall mortality was 30.2% (8). The intubation rate is similar
to our study, but the mortality rate is lower than ours. It may
be because our patients are more severe. Although we
know that these results cannot conclude that HFNC avoids
or delays intubation, we can say that it is used effectively in
a severe patient group in this period. In addition, considering
the positive results of the HFNC in non-COVID patients in
terms of intubation in literature, we can deduce that it will
be beneficial in this group as well (1,15,16).

There is a long list of risk factors associated with high
mortality, including older age (>65 years), having obesity, HT,
diabetes, chronic heart failure, chronic renal disease, chronic
liver disease cancer, high D-dimer, high troponin, lymphopenia,
neutrophilia, immunosuppression, acute respiratory distress
syndrome, male sex obtained from multiple studies (5,17,18).
In terms of risk factors associated with mortality, the results
of our study are compatible with the literature. We found that
concurrent heart failure, cerebrovascular disease, HT, cancer,
increased CRP increased procalcitonin level, and secondary
bacterial pneumonia are associated with mortality have been
corrected via logistic regression analysis revealed higher age
(OR: 1.04), APACHE-II score (OR: 1.35), cancer (OR: 3.89),
receiving NIV (OR: 5.94), and secondary bacterial infection
(OR: 44.6) independently increased the mortality. Although
the APACHE-II score, which has been used to predict
ICU mortality for many years (19), also reflects COVID-19
mortality in low scores; mortality was much higher than
expected in patients with a high APACHE-II score of 10
or higher. In two separate studies, it was emphasized that
the APACHE-II score underestimated mortality in patients
hospitalized in ICU due to COVID-19, supporting our findings
(20,21). This may be related to the more severe and fatal
course of COVID-19 in the elderly and the fact that the
majority of patients hospitalized in ICUs are elderly.

Secondary bacterial infections are a relatively less-
investigated topic in the literature. Grasselli et al. (22) had
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stated that Gram-negative bacteria and Staphylococcus
aureus were the most common microorganisms cause
ventilator-associated pneumonia and doubled the risk
of death. Similarly, Gram-negative bacteria (especially
Acinetobacter spp., Klebsiella) and S. aureus were the most
common isolated bacteria. Albeit it seems that there was a
greater risk for culture-positive patients in terms of mortality
(p<0.001, OR: 44.7), there may not be a direct relationship
since we could collect respiratory samples only in intubated
patients.

The high number of patients is one of the strengths of our
study. Including the NIV and intubation rates, comorbidities,
and treatment data improves the power of reflecting real life.
The most important limitation of the study is that it does
not include data comparing patients with and without HFNC.
However, it should be taken into account that the necessity
of providing maximum support to all possible patients during
the intensive care patient load is excessive may create an
ethical problem in this type of study.

Conclusion

Oxygen support and the delivery route were two of the
critical issues of the COVID-19 era. This study showed that

HFNC is an essential option for oxygen support as it was
used nearly in half of the patients without the need for
intubation. Although we couldn’t conclude that it decreases
the intubation and mortality rates, we believe that further
prospectively designed studies may help to determine its
contributions.
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The Predictive Value of Thoracic Computed
Tomography on the Mortality of Critically Ill COVID-19
Patients

Bilgisayarl Toraks Tomografisinin Kritik COVID-19
Hastalarinin Mortalitesi Uzerine Tahmin Deger

ABSTRACT Objective: Although thoracic computed tomography (T-CT) has high sensitivity in the
diagnosis of coronavirus disease-2019 (COVID-19), a specific involvement type or region for COVID-
19 has not yet been identified in images consistent with viral pneumonia. This study determined
the relationship between the degree of involvement in T-CT and mortality in patients with COVID-
19.

Miaterials and Methods: One hundred and fifteen COVID-19 patients admitted to our intensive care
unit were included in this study. Obtained T-CTs were evaluated according to the T-CT severity
scoring system. Patients were divided into two groups as the mortality and the survival group. The
two groups were compared in terms of age and gender, the presence and localization of abnormal
T-CT findings and total CT score.

Results: The total CT score was significantly higher in the mortality group than in the survival
group (10.88+5.67 vs 8.53+4.89, p=0.048). Bilateral involvement in the T-CT scan was found to be
significantly higher in the mortality group.

Conclusion: Total CT scoring has predictive value in determining the survival of patients with a
critical COVID-19. Bilateral involvement in the T-CT scans performed in the early period of disease
and a total CT score of 210 may be indicative of mortality in COVID-19 patients.

Keywords: COVID-19, thoracic computed tomography, mortality, intensive care

6z Amac: Toraks bilgisayarli tomografisi (T-BT) koronaviris hastaligi-2019 (COVID-19) tanisinda
yiksek duyarliliga sahip olmasina ragmen viral pnémoni ile uyumlu gortntilerde COVID-19 icin
spesifik bir tutulum tipi veya bolgesi hentz belirlenmemistir. Bu calismada, COVID-19 hastalarinda
T-BT'de tutulum derecesi ile mortalite arasindaki iliskinin belirlenmesi amaclandi.

Gereg ve Yontem: Bu calismaya yogun bakim Unitesine yatirilan 115 COVID-19 hastasi dahil edildi.
Elde edilen T-BT'ler, T-BT siddet skorlama sistemine gore degerlendirildi. Hastalar mortalite ve
sagkalim grubu olarak iki gruba ayrildilar. Iki grup yas ve cinsiyet, anormal T-BT bulgularinin varligi ve
lokalizasyonu ve toplam BT skoru agisindan karsilastirildi.

Bulgular: Toplam BT skoru, mortalite grubunda sag kalim grubuna gdre anlamli derecede daha
ylksekti (10,88+5,67'ye karsi 8,53+4,89, p=0,048). T-BT taramasinda bilateral tutulum mortalite
grubunda anlamli olarak daha yUksek bulundu.

Sonug: Toplam BT skorunun kritik COVID-19 hastalarinda sag kalimi belirlemede prediktif degeri
vardir. Hastaligin erken déneminde yapilan T-BT taramalarinda bilateral tutulum ve toplam BT
skorunun 210 olmasi COVID-19 hastalarinda mortalite gdstergesi olabilir.

Anahtar Kelimeler: COVID-19, bilgisayarli toraks tomografisi, mortalite, yogun bakim
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Introduction

The severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2), also known as coronavirus disease-2019
(COVID-19), originated in December 2019 in Wuhan,
China. It has ever since rapidly spread worldwide, causing
morbidity and mortality in its way. In March 2020, the World
Health Organization designated the COVID-19 outbreak as
a pandemic. SARS-CoV-2 primarily targets the respiratory
system leading to clinical presentation of patients presenting
clinical symptoms ranging from being asymptomatic to
severe disease, leading to multi-organ dysfunction and
death. In a recent study, patients developing severe disease
symptoms often required invasive mechanical ventilation
which lead to mortality of 40.8% (1). It is therefore imperative
for everyone to diagnose the disease early on which helps
in determining the level of care or interventions that could
possibly lead to better survival rates. The lung is known to
be the first organ affected by the virus in the COVID-19. In
the guidelines and recommendations all over the world,
if there is clinical and radiological suspicion in diagnosis,
individuals with negative polymerase chain reaction (PCR)
test have been accepted as COVID-19 cases according to
lung computed tomography (CT) findings. In case that direct
chest radiography is insufficient for diagnosis or exclusion of
COVID-19, non-contrast thoracic CT (T-CT) is frequently used
as an imaging method (2). However, in CT scans consistent
with viral pneumonia, a specific involvement type or region
for COVID-19 has not yet been identified. Despite high
sensitivity in the diagnosis of COVID-19 in the screening
population, the T-CT images of COVID-19 pneumonia are
thought to be non-specific (3). We hypothesized that the
type, localization, and intensity of involvement in the lung
T-CT of the patients with confirmed COVID-19 has predictive
value in determining the survival of critically ill patients in
the intensive care unit (ICU). The study aimed to determine
the predictive value of the total CT scoring on mortality of
patients with a critical COVID-19.

Materials and Methods

Study Design and Population

This study was planned based on retrospective data
analysis. The study was approved by the Ethical Review
Board of the Kartal Dr. Latfi Kirdar City Hospital (decision
no: 2020/514/180/1, date: 26.06.2020). The records of the
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critically ill patients, who were admitted to the ICU with
a diagnosis of COVID-19 between March 22 and May 22,
2020, were evaluated in the hospital's electronic patient
record system. The data of the first 115 patients, whose
COVID-19 diagnosis was confirmed with a positive PCR test
and for whom T-CT was performed, was taken into analysis.
T-CT imaging and PCR swab sampling of all patients were
performed during their initial admission to the hospital’s
emergency department. Patients with lung malignancies,
history of lung surgery, tuberculosis, sarcoidosis and
similar lung diseases were excluded from the study. Data
on age, gender, the Acute Physiology and Chronic Health
Evaluation-Il (APACHE-II) score, degree of hypoxemia
[PaO,/FiO, (P/F) ratiol, predicted mortality rates, length of
intubation, length of ICU stay, length of hospital stay and the
presence of mortality in the ICU were recorded. Each type of
involvement on CT was scored according to the involvement
rate for each lung lobe. The total score was calculated
separately for each patient. Radiological evaluation was
conducted independently by two expert radiologists, each
being unaware of the other findings.

Radiological Analysis

All CT examinations to screen for SARS-CoV-2 pneumonia
were performed with three scanners (Philips ingenuity with
128 sections and Toshiba Alexion with 16 sections) without
the use of contrast agents. The main scanning protocol was
as follows: Tubevoltage, 120 kVp; tube current modulation,
120 mA-380 mA,; detector configuration, 64x0.625 mm or
16x0.625 mm; rotation time, 0.5-0.7 s; slice thickness, 5
mm; and pitch, 0.984. All images were examined in both
lungs [width, 1200 Hounsfield units (HU); level, -700 HU]
and mediastinal (width, 350 HU; level, 40 HU) settings. The
two radiologists with 10-20 years of experience, without
clinical informations, examined the chest images CT
independently and scored CT findings. If there was diffent
result, they decided by consensus. Images from CT were
examined for the presence and distribution of the following
abnormalities described for COVID-19, according to a
standardized protocol: (a) baseline ground-glass opacities
(GGO), (b) nodules (c) linear compaction (d) crazy paving;
(e) consolidations; (f) architectural distortions or traction
bronchiectasis; (g) pleural effusion; (h) lymphadenopathy; (i)
air bronchogram; (j) tree-in-bud sign; (k) white lung (4). The
general anatomic distribution (subsegmental, segmental,
lobar) zonal predominance (upper, middle, lower lung;
central, middle, or peripheral location), and extent (focal,
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multifocal and diffuse) of lesions were also recorded. The
predominant patterns of abnormalities on the high-resolution
CT were divided into consolidation, GGOs network structure,
and mixed patterns. A mixedpattern can be described as the
presence of crazypaving and airbronchogram. Each of the five
lungs lobes were interpreted for the degree of involvement.

The total score CT (4) is determined by scoring the
percentage of each of the five lobes affected:

0: None

1: <5% involvement

2: 5-25% involvement (Figure 1)

3: 26-49% involvement

4: 50-75% involvement (Figure 2)

5: >75% participation (Figure 3)

The total score CT is the sum of the individual lobar scores
and can range from 0 to 25 (maximum). For comparison,
patients were divided into two groups: the mortality group
and the survival group. The two groups were compared in
terms of age and sex distribution, duration of intubation,
ICU stay and hospitalisation, presence and distribution of
abnormal CT findings, and total score CT.

Statistical Analysis

The SPSS 26.0 program was used for statistical analysis.
The values of mean, standard deviation, median lowest,
highest, frequency, and ratio were used in the descriptive
statistics of the study data. The distribution of variables was
analyzed with the Kolmogorov-Smirnov test. The Mann-
Whitney U test was used to assess quantitative independent
data while the qualitative-quantitative independent data
was analyzed with the chi-square and Fisher's Exact tests.

|
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Figure 1. The percentage of lung involvement is approximately 25% by
visual assessment

BE—

Statistical significance was set at a p-value <0.05. The
relation of T-CT involvement types and total CT score with
mortality was evaluated using Spearman’s rank correlation.

Results

Baseline Characteristics

Gender distribution was as follows: 30.4% (n=35) female
and 69.6% (n=80) male with the mean age of 66.20+13.84
years (range; 21 to 94 years). The mean age was comparable
in both male (65.36+12.57 years) and female (68.11+16.43
years) groups. Some of the patients had severe respiratory
failure at presentation and were directly admitted to the
ICU. On the other hand, most of the patients were receiving

P)

Figure 2. The percentage of lung involvement is approximately 50-75%
by visual assessment

Figure 3. The percentage of lung involvement is approximately >75%
involvement by visual assessment
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treatment at pandemic clinics, they had to be admitted to
the ICU since their condition worsened within 3 to 7 days.
In the majority of the patients (101 patients, 87.8%), bilateral
involvement was detected. Ninety eight (85.2%) of the
115 patients had multilobar involvement, 92 (80.0%) had
peripheral subpleural distribution, and 89 (77.4%) had GGO.
While the rate of consolidation was 59.1% (68 patients), the
rate of pleural effusion and crazy paving pattern was low
[33.9% (39 patients) and 22.6% (26 patients), respectively].
Eighty five (73.9%) of the 115 patients died. The percentage
of male patients was higher in the mortality group compared
to the survival group (p<0.05) (Table 1). When we compared
the data of patients who died with the data of those who
survived, the mean age was similar (p>0.05) between the
patient groups. Lengh of intubation was significantly shorter
and lengh of hospital stay was significantly longer in the
survival group compared to the mortality group. APACHE-II
scores, predicted mortality rates, and P/F rates were similar
between the two groups (Table 2). Additionally, the patients
with pleural effusion had a longer intubation time (8.49+7.50
vs 5.33+6.23 day, p=0.009).

Comparison of Imaging Findings Between Mortality
and Survival Groups

In the comparison of T-CT findings between the two
groups, bilateral involvement was found to be significantly
higher in the mortality group (p<0.05), while there was no
statistically significant difference between the groups in terms
of the rates of multilobar involvement, peripheral subpleural
distribution, GGO, crazy paving pattern, consolidation and
pleural effusion (p>0.05) (Table 1). However, the total CT
score was significantly higher in the mortality group than
in the survival group (10.88+5.67 vs 8.53+4.89, p=0.048).
Analyzing the age distribution according to the involvement
types detected in T-CTs, the mean age of the patients with
crazy paving pattern and pleural effusion was found to be
significantly higher than that of the patients without such
involvement (p=0.015 and p=0.000, respectively) (Table 3).
Because some of the CT findings were more common in the
given age groups, the mortality, and the survival groups were
into 3 age groups (<60, 51-70, and 271 years). The data were
re-compared statistically according to these age groups. While
the rate of bilateral involvement was found to be significantly
higher in the 51-70 age group of the mortality group (p<0.05),
there was no statistically significant difference between the
groups in term of the other comparison parameters (p>0.05)
(Table 4).
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When we compared the rate of mortality in terms
of the total CT score, we found that the higher the T-CT
score was, the greater the mortality rate became. There
was a statistically significant positive correlation between
the total CT score and mortality (p<0.05). The risk of
death significantly increased with the increase of CT score
value using an estimated cut-off of >5.5. The value of the
area under the curve for the total score was 0.617 (95%
confidence interval: 0.502-0.733) (Figure 4).

Discussion

The main findings of this study are that the total CT
scoring has predictive value in determining the survival of

ROC Curve
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'ob 02 04 06 08 10
1 - Specificity

Diagonal segments are produced by ties.

Area Under the Curve
Test Result Variable(s): Total score
Asymptotic 95% Confidence
Interval
Area Std. Error®  Asymptotic Sig.?

Lower Bound Upper Bound

,617 ,059 ,057 ,502 ,733

The test result variable(s): Total score has at least one tie between the positive
actual state group and the negative actual state group. Statistics may be biased.
a. Under the nonparametric assumption

b. Null hypothesis: true area = 0.5

Figure 4. Correlation of total CT score and mortality
CT: Computed tomography, ROC: receiver operating characteristic
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Table 1. Comparison of the two groups for gender and T-CT findings

Survival Mortality
n (%) n (%) P
Gend F 14 (46.7%) 21(24.7%) 0.025x2
ender .025x%
M 16 (53.3%) 64 (75.3%)
) . () 8 (26.7%) 6(7.1%)
Bilateral involvement 0.005x?
(+) 22 (73.3%) 79 (92.9%)
. ) ) 7 (23.3%) 0(11.8%)
Multilobar involvement 0.125x?
+) 23 (76.7%) 75 (88.2%)
. o ) 8(26.7%) 5(17.6%)
Peripheral subpleural distribution 0.288x?
+) 22 (73.3%) 0 (82.4%)
. ¢) 10 (33.3%) 16 (18.8%)
Ground glass opacity 0.102x?
+) 20 (66.7%) 69 (81.2%)
) ) 25 (83.3%) 64 (75.3%)
Crazy paving pattern 0.365x?
(+) 5(16.7%) 21 (24.7%)
o ) 15 (50.0%) 32 (37.6%)
Consalidation 0.237x?
(+) 15 (50.0%) 53 (62.4%)
. 8} 20 (66.7%) 56 (65.9%)
Pleural effusion 0.938x?
+) 10 (33.3%) 29 (34.1%)

F: Female, M: male, (+): present, (-): absent, T-CT: thoracic computed tomography, x2chi-square test

mortality rates and PaO,/FiO, ratio

Table 2. Comparison of the two groups for age, total T-CT score, lengh of intubation, ICU stay, hospital stay, APACHE-II scores, predicted

Survival Mortality

Mean +SD Mean +SD P
Total T-CT score 8.5314.89 10.88+5.67 0.048™
Age (year) 62.50+18.46 67.51£11.65 0.379™
Lengh of intubation (day) 6.13+8.69 7.87+6.51 0.005™
Lengh of ICU stay (day) 11.1047.75 8.49+6.31 0.101™
Lengh of hospital stay (day) 17.4317.06 10.29+7.03 0.000™
APACHE-II score 25.43+6.25 28.69+9.42 0.233m
Predicted mortality rates (%) 53.26+19.68 59.36+21.53 0.175¢
P/F ratio 149.54168.10 130.17+64.88 0.167¢

computed tomography, ICU: intensive care unit

P/F ratio: PaO,/FiO, ratio, "Mann-Whitney U test, “unparied t-test, APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, SD: standard deviation, T-CT: thoracic

patients with a critical COVID-19 and a total CT score of
>10 may be indicative of mortality in patients with COVID-
19. Besides the T-CT score, bilateral involvement detected
on a single scan may be considered as an indicator for the
prediction of the risk for mortality. T-CT can be a diagnostic
method for patients with suspected COVID-19 especially
when PCR test is negative or PCR tests are not available. At
the end of sequential PCR test and low-dose CT scan in 610
patients who presented to the emergency department with

the suspicion of COVID-19, the sensitivity and specificity
of CT for COVID-19 were found to be 86% (150/174) and
99% (408/411), respectively (5). Studies conducted with a
low number of patients that were published at the onset of
the pandemic reported that COVID-19 pneumonia produces
a T-CT pattern resembling organizing pneumonia, peripheral
GGOs, and nodular or mass-like GGOs that are mostly
bilateral and multilobar. These publications drew attention
to the fact that GGOs are especially located in peripheral,
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Table 3. Distribution of gender, T-CT findings and mortality by age
Age (year)
Range Median Mean £ SD P
F 24.0-89.0 72.00 68.11+£16.43
Gender 0.181m
M 21.0-92.0 65.50 65.36+£12.57
. . ¢ 24.0-89.0 66.00 61.64+18.93
Bilateral involvement 0.538™
(+) 21.0-92.0 67.00 66.23+12.98
. . () 24.0-89.0 73.00 66.00+19.25
Multilobar involvement 0.463™
(+) 21.0-92.0 66.00 66.23+£12.81
. o () 27.0-86.0 64.00 63.09+13.84
Peripheral subpleural distribution 0.108™
(+) 21.0-92.0 68.50 66.98+13.81
. ) 27.0-92.0 70.50 66.27+12.72
Ground glass opacity 0.332™
(+) 21.0-89.0 66.00 65.60+£14.17
. ) 21.0-92.0 66.00 64.36+14.31
Crazy paving pattern 0.015m
(+) 55.0-88.0 72.00 72.50+10.01
o () 24.0-92.0 69.00 67.04£14.99
Consolidation 0.353™
(+) 21.0-89.0 65.50 65.62+13.07
. ) 21.0-87.0 65.0 62.58+14.07
Pleural effusion 0.000™
(+) 56.0-92.0 73.00 73.26+10.33
. ) 21.0-92.0 66.00 62.50+18.46
Mortality 0.379™
(+) 39.0-89.0 67.00 67.51+£11.65
F: Female, M: male, (+): present, (-): absent, "Mann-Whitney U test, T-CT: thoracic computed tomography, SD: standard deviation
Table 4. Distribution of T-CT findings and mortality by different age groups
<50 years 51-70 years 271 years
Mortality (n) Mortality (n) Mortality (n)
O & | O & | O |[® |p
. _ 8 2 2 3 2 3 2
Bilateral involvement 1.0007 0.044F 0.123F
) i 6 8 44 9 29
. . () 2 2 2 2 3 6
Multilobar involvement 1.0007 0.1647 0.692F
(+) 5 6 9 44 9 25
. o () 3 1 3 10 2 4
Peripheral subpleural distribution 0.282F 0.7007 1.0007
(+) 4 7 8 36 10 27
. 0 1| 4 10 6 !
Ground glass opacity 1.0007 0.435F 6 ” 0.136°
(+) 6 7 7 36
_ 8] 7 8 8 36 9 20
Crazy paving pattern - 1.0007 0.7197
@ | - 2 1 3 1
- 0 4 3 4 16 7 14
Consolidation 0.619° 0.728F 0.509F
+) 3 5 6 31 5 17
. () 1 1 7 32 9 16
Pleural effusion - 1.0007 1.0007
(+) - - 3 15 6 12
(+): Present, (-): absent, FFisher’s Exact test, T-CT: thoracic computed tomography
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posterior or lower lung zones (6-8). However, these T-CT
findings are not specific for COVID-19 pneumonia and may
vary during the disease (8-11). Later on, in comprehensive
meta-analyses conducted the frequency of association of
vascular enlargement, interlobular septal thickening, and
GGO findings with COVID-19 in the presence of bilateral and
multilobar involvement was emphasized (11,12). In fact, T-CT
involvement may not be observed in the first days when the
symptoms first appear. Wang et al. (9) discovered as a result
of the evaluation of repeated T-CT scans in patients with
COVID-19 that the T-CT score progressed rapidly from the
onset of the disease and peaked up on days 6-11. In their
retrospective study conducted on 51 patients with COVID-
19, Song et al. (10) reported that the findings of consolidation
were more prominent in T-CTs taken on day 4 of symptom
onset or later compared to T-CTs obtained within the first
4 days. Therefore, Song et al. (10) concluded that the signs
of consolidation signify the disease progression and can
be used as a guiding tool for proper treatment protocols or
interventions.

The T-CT scans of the patients evaluated in our study
were obtained at admission, and the rates of consolidation
in the evaluated T-CTs were lower than the other types
of involvement, which is consistent with the definition
for the early stage of the disease. It was reported in a
comprehensive review published in 2021 that although GGOs
and vasodilation are common CT changes, severe disease
is mostly associated with CT findings such as interlobular
septal thickening, traction bronchiectasis, reticulation, pleural
effusion, consolidation, and lymphadenopathy (11). Also,
these differences are closely associated with involvement
at different stages of the disease (13). However, as T-CTs
were not repeated during the ICU stay of our patients, it
was not possible to follow up how this rate changed in
later stages of the disease. Nevertheless, according to
our results, the rate of bilateral involvement was higher in
the early T-CTs of the patients that died. Wang et al. (9)
findings stating that patients with unilateral involvement
were discharged within one month of treatment support
our results. We believe that since repeating T-CT scanning
especially for patients with COVID-19 treated at ICUs would
be impractical and financially troublesome, the T-CT scoring
obtained at admission to the ICU as in our study is valuable.
The total CT scoring system was previously used to define
and grade idiopathic pulmonary fibrosis, and it has also
been used in T-CT examinations of patients with COVID-

19 as well as to define the pulmonary complications of
the SARS-CoV virus in the SARS pandemic (4,14). In their
retrospective study investigating the determinants of fatality
in COVID-19 patients, Li et al. (15) reported that in T-CT
scans obtained within the first week of symptom onset, the
total severity score and the number of lung lobes affected
were significantly higher in patients who died. In addition,
the involvement of more than 5 lobes was reported to be
associated with serious disease in a comprehensive review
published later (11). Li et al. (15) revealed that a total severity
score of 215 on T-CTs taken within the first week from the
onset of the symptoms is a determinant for mortality. Also,
in another study, a CT score of 218 was associated with
mortality (16). Our findings are consistent with Li et al. (15)
study. In this study, we also found that the rate of bilateral
involvement was significantly higher in the patients who
died. On the other hand, our results revealed that GGO,
crazy paving pattern, consolidation, and pleural effusion,
and age distribution did not differ significantly between the
mortality and survival groups, contrary to Li et al. (15) where
these rates and the average age were significantly higher in
the mortality group. However, different from our study, all
patients requiring intensive care follow-up in Li et al. (15)
were in critical condition and CTs consisted of CTs taken
within the first week of follow-up. The CT images were not
obtained at different time points, but during admission to the
hospital. In our study, it was determined that the intubation
time was significantly longer and the hospital stay was
significantly shorter in the mortality group than in the survival
group. Similarly, as it is expected, the duration of intubation
was also longer in patients with bilateral involvement
compared to the others. When CT scanning is performed
on every patient or every critically ill patient, who requires
follow-up in the ICU, it can give clues about the course of
the disease and prevent delayed intubation. In our study, we
concluded that patients who deteriorate rapidly and have
invasive mechanical ventilation requirements in the early
period can be determined by T-CT scoring at the admission
phase and aggressive treatment can be started when as
soon as necessary. We found the total CT score cut-off value
for the prediction of mortality to be 5.5. As different studies
reported various cut-off values, it seems to be impossible
to mention an agreed value (15,16). This may be a result
of the differences in T-CT scoring. What is important is that
every institution reveals its T-CT scoring and cut-off value. In
this way, it may be possible to predict the mortality risk in
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patients with T-CT scores above a given value and to organize
close monitoring and even ICU follow-up in the early period.
Our findings reveal that although there is no universally
accepted cut-off value, total CT score is a useful criterion
in determining the prognosis of COVID-19 patients with
pulmonary involvement. There are several limitations of this
study. The first is that it is a retrospective study. The second
limitation is the ignorance of the co-morbidity situations of
the groups. Because the number of young patients with low
co-morbidity was low, they were not suitable for statistical
evaluation. Therefore, patients with younger age and low co-
morbidity could be compared with the other patients. The
third limitation is that the relationship between T-CT score
and ICU admission was not investigated. The strength of
the study, on the other hand, is that it includes 115 well-
documented patients whose findings were evaluated by two
experienced radiologists.

Conclusion

Bilateral involvement in T-CT scans performed in the
early period and a total CT score of 210 may be indicative of
mortality in COVID-19 patients. We believe that in patients
with COVID-19 pneumonia, performing T-CT imaging at first

Turk J Intensive Care 2022;20(Suppl 1):99-107

admission to the hospital and calculating the T-CT score may
help to predict the progression of the cases and decrease
mortality by interning these patients in ICU in the early
period of disease and providing them close monitoring and
early aggressive therapy. We concluded that thoracic CT is a
valuable tool for diagnosis and risk stratification of COVID-19
patients both in the emergency department and ICU.
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Relationship Between Intubation and Mortality in
COVID-19 Patients with Moderate ARDS, Secondary
Bacterial Infection Status

Moderate ARDS’li COVID-19 Hastalarinda Entiibasyon
ve Mortalite lliskisi, Sekonder Bakteriyel Enfeksiyon
Durumu

ABSTRACT Objective: In many studies on patients with acute respiratory distress syndrome
(ARDS) caused by severe acute respiratory syndrome coronavirus-2, the mortality rate was found
to be high in intubated patients. The aim of this study was to try to understand how intubation
affects mortality in patients with coronavirus disease (COVID) polymerase chain reaction-positive
ARDS and to understand the relationship between intubation and mortality in the patient group
whose PaO,/FiO, is 100-150 mmHg (moderate) and who have difficulty in intubation decision.
Materials and Methods: Patient information was obtained by retrospectively examining the
hospital computer database and patient files. Three hundred thirteen patients were included
in the study. The patients were divided into two groups as intubated and non-intubated
according to their intubation status after the first 24 h of their admission to the intensive care
unit (ICU) and their intubation status when PaO,/FiO, was 100-150 mmHg (moderate ARDS).
Results: In the group of patients who were intubated after the first 24 h, the number of
mechanical ventilator days was 9.15+8.58 (p<0.001), the length of stay (LOS) in the ICU was
14.15+10.33 (p<0.001), and the length of hospital stay was 18.33+12.13 (p<0.05), it was
longer and statistically significant compared to the non-intubated group. Additionally, 140
(80.92%) of these patients died (p<0.001). The number of mechanical ventilator days was
8.87+8.51 and the LOS days were 13.53+9.6 in the intubated group with moderate ARDS,
which was longer and statistically significant than the non-intubated group (p<0.001). Moreover,
in 80 (68.4%) of all intubated patients, 60 (37.5%) of the intubated patients with moderate
ARDS had secondary bacterial infection (p<0.001) and mortality rates were higher (p<0.001).
Conclusion: All intubated patients with coronavirus disease-2019, including those with moderate
ARDS, had a higher rate of secondary bacterial infection, as well as a higher mortality rate.
Keywords: Acute respiratory distress syndrome, coronavirus, intubation, secondary bacterial
infection

0z Amag: Siddetli akut solunum sendromu koronaviris hastaligi (COVID) viriisiiniin neden oldugu
akut solunum sikintisi sendromu (ARDS) hastalari tzerinde yapilan cok sayida calismada, entibe
hastalarda 6lim orani yiksek bulunmustur. Bu calismanin amaci, COVID polimeraz zincirleme
reaksiyonu pozitif ARDS olan hastalarda entlibasyonun mortaliteyi nasil etkiledigi ve PaO,/Fi0, nin
100-150 mmHg oldugu (moderate), entlibasyon kararinda zorlanilan hasta grubunda entlibasyon ile
mortalite arasindaki iliskiyi anlamaya calismaktir.

Gerec ve Ydntem: Hasta bilgileri hastane bilgisayar veri tabanindan ve hasta dosyalarindan
retrospektif olarak incelenerek elde edildi. Uc yiiz on iic hasta calismaya dahil edildi. Hastalar yogun
bakima yatislaninin ilk 24 saatinden sonraki entibasyon durumuna gére ve PaO,/Fi0,'nin 100-150
mmHg (moderate ARDS) oldugunda entiibasyon durumuna gore entlibe ve non-entiibe olacak
sekilde iki gruba ayrildi.

Bulgular: 1k 24 saatten sonra entlbe edilen hasta grubunda mekanik ventilatér giin sayisi 9,15+8,58
(p<0,001), yogun bakim gtin sayisi 14,15+10,33 (p<0,001) ve hastane gin sayisi 18,33+12,13
(p<0,05) idi ve non-entlibe gruba gdre daha uzun ve istatistiksel olarak anlamliydi. Ayrica bu
hastalarin 1401 (%80,92) kaybedildi (p<0,001). Moderate ARDS'li entlibe grupta mekanik ventilator
glin sayisi 8,87+8,51, yogun bakim gin sayisi ise13,53+9,6 idi ve entlbe olmayan gruptan daha
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uzun ve istatistiksel olarak anlamliydi (p<0,001). Ayrica tim entlbe hastalarin 80'inde (%68,4), moderate ARDS'li entlibe hastalarin ise 60'inda (%37,5)
sekonder bakteriyal enfeksiyon mevcuttu (p<0,001) ve mortalite oranlar da daha yUksekti (p<0,0071).
Sonug: Tim entlibe COVID-2019'lu hastalarda moderate ARDS'li olgular da dahil olmak Uzere sekonder bakteriyel enfeksiyon daha fazla ve mortalite oranlari

ise daha ylksek tespit edilmistir.

Anahtar Kelimeler: Akut solunum sikintisi sendromu, koronaviriis, entlibasyon, sekonder bakteriyel enfeksiyon

Introduction

In the coronavirus disease-2019 (COVID-19) pandemic,
physicians, particularly those performing aerosol-generating
procedures such as non-invasive ventilation (NIV), a high-
flow nasal oxygenation (HFNO), balloon mask ventilation,
and intubation, are at a significant risk of developing an
infection in the intensive care unit (ICU) (1,2). Endotracheal
intubation should be conducted by a clinician who specializes
in this field in this patient group, and early intubation should
be considered in a patient whose respiratory state worsens
(3). The physician’s decision to use invasive mechanical
ventilation is dependent on his or her clinical judgment,
which is impacted by criteria such as oxygen saturation,
dyspnea, respiratory rate, chest radiography, and others (4).
However, some physicians believe that intubation is linked to
a high death rate. A research from China found that intubated
COVID-19 patients had a 97% mortality rate, with a mean
ventilation period of 4 days (b). Data from an Italian intensive
care cohort of 1,591 patients, which was also performed
on COVID-19 patients, show that 88% of the patients were
intubated, and that those who finished intensive care therapy
had a 64 percent mortality rate (6). However, among 1,795
COVID-19 patients who were invasively ventilated, data from
a population of inhabitants of England, Wales, and Northern
Ireland revealed a 67 percent mortality rate (7). According to
a research conducted in New York City and its environs, only
3% of COVID-19 patients who were ventilated invasively
survived, while 25% perished (8). When should COVID-
19 patients be intubated? There is no clear answer to this
question. There is no clear consensus on whether early or
late intubation is preferable, or under what circumstances
intubation should be conducted. The goal of this study was
to examine the link between intubation and mortality in
patients with COVID-19 polymerase chain reaction (PCR)
positive acute respiratory distress syndrome (ARDS), as
well as the effect of intubation on mortality in patients with

COVID-19-related ARDS who had a PaO,/FiO, mmHg of 100-
150. We believe that knowing the link between intubation
timing and mortality might help clinicians make better
ventilation decisions in COVID-19 pneumonia.

Materials and Methods

Patients who were followed up owing to COVID-19 in
adult ICUs in a tertiary healthcare facility between October 1,
2020 and February 1, 2021 were included in this retrospective
analysis. The records of patients admitted to the ICU during
the dates mentioned were scanned retrospectively after the
study was approved by the Basaksehir Cam and Sakura City
Hospital Ethics Committee (decision no: 2021.04.58, date:
14.04.2021).

The study’s inclusion criteria were: 1) cases whose
COVID-19 diagnosis was confirmed by reverse transcription-
PCR, 2) patients diagnosed with ARDS according to Berlin
criteria, and 3) patients aged 18 and over. The study's
exclusion criteria were: 1) patients under the age of 18, 2)
people who do not have ARDS (n=5b), 3) pregnant women
(n=8), 4) patients with concurrent malignancy (n=35), 5)
patients with a history of organ transplantation and/or
immunosuppressive drug use (n=36), 7) patients who had
a surgical operation in the previous month (n=4), 8) COVID-
19 PCR test negative but radiologically diagnosed patients
(n=15), 9) patients admitted to the ICU as intubated, and
patients intubated within the first 24 hours of admission
(n=38).

During the COVID-19 pandemic, our hospital collected
data from four adult pandemic ICUs with a total of 16 beds.
Symptomatic patients with positive COVID-19 PCR testing
are followed in pandemic inpatient care at our hospital, which
is a tertiary education and research institution. Patients who
require acute care owing to respiratory distress, tachypnea,
hypoxia, altered awareness, or hypotension are transported
to pandemic ICUs, where their care is continued. Patients
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with COVID-19 PCR positive who require intensive care
from adjacent provinces and hospitals are also accepted.
The hospital’'s computer database and patient files were
used to gather information on the patients. Age, gender,
body mass index (BMI), and concomitant sickness status
of the patients’ sociodemographic data were recorded. On
the day of admission to the critical care unit, a complete
blood count, kidney (urea, creatinine), and liver function tests
(alanine aminotransferase, aspartate transaminase), as well
as coagulation indicators, were all conducted. C-reactive
protein (CRP), procalcitonin (PCT), and ferritin levels as acute
phase reactants, as well as glucose, d-dimer, and lactate
dehydrogenesis levels, have all been tracked since the
patient’s admission to the critical care unit. The Sequential
Organ Failure Assessment score (SOFA) and and the Acute
Physiology and Chronic Health Evaluation-Il (APACHE-II)
scores also were taken into account when patients are
admitted to the ICU. Mild, moderate, and severe ARDS
were assigned to patients diagnosed with ARDS using Berlin
criteria. In addition, the forms of oxygen support utilized in
critical care were investigated (conventional oxygen support,
HFNO), invasive mechanical ventilation, and non-invasive
mechanical ventilation. The mechanical ventilation time was
measured by keeping a note of when the patients were
linked to the ventilator and when they were disconnected.
The status of receiving tocilizumab, anakinra, glucocorticoids,
intravenous immunoglobulin, plasmapheresis, the
development of secondary bacterial infection, the number
of days in the ICU, the number of mechanical ventilator days,
and the number of hospital days were all recorded using
electronic medical records during the follow-up period. Fever,
high CRP, elevated PCT, culture results (blood culture, urine
culture, tracheal aspirate culture), radiological data, and an
infectious diseases consultation 48 hours after admission to
the critical care unit were used to determine the presence
of secondary bacterial infection. The patients’ survival status
was recorded during the follow-up period.

Statistical Analysis

The SPSS program was used to do statistical analysis
on the study data. To see if the continuous data fit the
normal distribution, one sample Kolmogorov-Smirnov test
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was employed. Quantitative variables in our study will be
expressed as mean and standard deviation or median
(minimum-maximum) based on their distribution. Numbers
and percentages were used to represent categorical
variables. For continuous data that fits a normal distribution,
the Student t-test will be performed, and for those that do
not, the Mann-Whitney U test will be employed. The chi-
square test was performed to compare categorical data
between two groups.

Results

Three hundred thirteen patients were included in the study.
According to their intubation status after the first 24 hours
of critical care admission, patients were separated into two
groups: intubated and non-intubated. There were 182 males
(58.1%) and 131 females (41.9%) among these patients.
The average age of the participants was 65.07+14.55. The
intubated group had a mean age of 68.79+11.67 (p<0.001),
a neutrophil level of 10.78+6.89 (p<0.05), a white blood cell
count of 14.60+10.38 (p<0.001), ferritin of 1363.5+1486.18
(p<0.05), and APACHE-II score of 18,437,41 (p<0.05), and
a BMI of 27.98+4.59 (p<0.001), all of which were higher
than the non-intubated group. In addition, the number of
mechanical ventilator days in the intubated group was
9.15+8.58 (p<0.001), the number of intensive care days
was 14.15+10.33 (p<0.001), the number of hospital days
was 18.33+£12.13 (p<0.05) and was longer than the non-
intubated group. In addition, 140 (80.92%) of the intubated
patients died (p<0.001) and the mortality rate was higher
than the non-intubated group. The demographics, clinical
characteristics, APACHE-II score, SOFA score, intensive care
day duration, mechanical ventilator day duration, hospital
day duration, BMI, laboratory data, presence of secondary
bacterial infection, neutrophil lymphocyte ratio (NLR), and
platelet lymphocyte ratio (PLR) values for these patients are
listed in Tables 1 and 2. Table 3 summarizes the therapies
these patients received as well as the complications they
encountered throughout their critical care follow-up. In
Table 4, APACHE-II score, SOFA score, intensive care day
duration, mechanical ventilator day duration, hospital day
duration, BMI, laboratory data, presence of secondary
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Table 1. Sociodemographic and clinical characteristics of the
study population
Mean + SD/n :ﬁg r;'r::‘::m-
Age 65.07+14.55 18-94
BMI (kg/m?) 27.06+4.98 18-45
Gender
Male 182 58.1%
Female 131 41.9%
BMI classification
Normal 115 36.7%
Overweight 147 46.9%
Obese 35 11.1%
Morbid obese 6 1.9%
Weak 10 3.2%
Comorbidities
Diabetes mellitus 88 28.1%
Hypertension 139 44.4%
COPD 25 7.9%
Cardiovascular disease 58 18.5%
Chronic renal failure 50 10.4%
Neurodegenerative disease | 45 13.4%
Liver failure 8 2.5%
Heart failure 7 2.2%
PaO,/FiO, admission
Mild ARDS 32 9.9%
Moderate ARDS 160 49.7%
Severe ARDS 121 37.6%
APACHE score 17.17£7.36 8-38
SOFA score at admission 6.32+2.95 3-22
LOS/day 11.811£9.16 1-73
Lenght of stay in hospital/day | 16.59+11.74 3-93
Mechanic ventilation days 5.8+7.69 0-52
Entubation 173 55.27%
Mortality 174 55.59%
BMI: Body mass index, COPD: chronic obstructive pulmonary disease, ARDS: acute
respiratory distress syndrom, APACHE: Acute Physiology and Chronic Health
Evaluation, SOFA: Sequential Organ Failure Assessment score, LOS: lenght of stay
in intensive care unit, SD: standard deviation

bacterial infection, NLR, and PLR data were summarized
for intubated and non-intubated patients with a PaO,/FiO,
of 100-150 after the 24" hour of admission to the ICU. This
analysis revealed that 48 (30%) of the patients who were not
intubated were male (p<0.05). The number of mechanical
ventilator days was 8.87+8.51 in the intubated group, while

the number of intensive care days was 13.53+9.6, which

was greater (p<0.001). In this group, 60 (37.5%) patients
had secondary bacterial infection, and 79 (49.4%) patients
died, with a mortality rate that was greater than in the non-
intubated group (p<0.001). A logistic regression analysis of
clinical and laboratory data was used to predict mortality, and
age, presence of secondary bacterial infection, number of
mechanical ventilation days, and number of intensive care
days were found to be significant for predicting mortality.
These data are summarized in Table 5.

Discussion

In this study, we found that patients with ARDS caused
by COVID-19 pneumonia who were intubated beyond
the first 24 hours of admission to the ICU had a greater
fatality rate. Furthermore, intubated patients with a PaO,/
FiO, of 100-150 mmHg also had a greater death rate. It's
crucial to determine if insufficient oxygenation is caused by
a low ventilation-perfusion ratio or by the presence of an
intrapulmonary right-left shunt in ARDS caused by COVID-
19 pneumonia. In the first situation, increasing the oxygen
flow is predicted to result in a significant improvement in
oxygenation, hence intubation is avoided in the first place. In
cases when insufficient oxygenation is caused by an increase
in the intrapulmonary right-left shunt, increasing oxygen
delivery has little effect. In this condition, lung-protective
ventilation is required, especially with prone placement and,
if necessary, extracorporeal membrane oxygenation (9). In
our study, 173 of the 313 patients were intubated, and 140
(80.92%) of these intubated patients died. Various studies
found that mortality rates for COVID-19-associated ARDS
patients who were intubated ranged from 25% to 97 percent
(5-8). In several trials, including ours, intubated patients had a
higher mortality rate. As a result, the answer to the question
of when patients with ARDS linked to COVID-19 should be
intubated is still unclear and difficult to determine. When
selecting whether or not to intubate, significant respiratory
effort and hypoxemia are important considerations. However,
measuring esophageal pressure, which can be challenging
in a clinical context and is frequently reserved for research,
is the most reliable approach to assess high respiratory
work. The palpation of phasically rising contractions of the
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Table 2. Comparison of the clinical and laboratory results between intubated and non-intubated groups

Total (n=313) Intubated (n=173) Non-intubated (n=140) p-value
Age 65.07+£14.55 68.79+11.67 60.88+16.29 0.00
Gender (male) 182 (58.1%) 92 (29.4%) 90 (28.8%) 0.05
Glucose (mg/dL) 198.55+103.04 190.09+105.60 208.10+99.58 0.069
BUN (mg/dL) 76.46+58.18 75.9+55.324 77.09+61.43 0.88
Creatinine (mg/dL) 1.68+03.16 1.44+1.34 1.94+4.38 0.66
AST (U/L) 65.45+212.05 83.16+287.45 45.48+44.17 0.59
ALT (U/L) 49.63+96.03 55.05+110.72 43.50+76.05 0.67
Fibrinogen (mg/dL) 610,71+£511,92 640.29+674.18 577.31+£210.32 0.872
INR 1.16+0.32 1.15+0.29 1.17+0.36 0.487
D-dimer (mgFEU/mL) 3.38+4.65 3.35+4.86 3.40+4.42 0.62
LDH (U/L) 499.84+383.34 513.83+397.16 484.86+367.82 0.415
Ferritin (ng/mL) 1140,20+£1281,75 1363,5+1486,18 887.76+945.34 0.001
WBC (10°/L) 14.28+15.00 14.60+10.38 11.42 £ 8.85 0.000
HB (g/dL) 12.79+£10.70 11.85+2.44 13.85£15.36 0.227
Platelet 248.70+119.70 238.55+125.52 260.15+£112.261 0.064
Lymphocyte (10°/L) 8.091£90.96 0.94+1.10 0.87+0.67 0.750
Neutrophil (10°/L) 10.37£7.95 10.78+6.89 9.89+8.49 0.031
CRP (mg/L) 130,99+97 135.37491.66 126.05+102.79 0.119
PCT (ng/mL) 4.75+24.55 5.57+31.7 3.82+12.29 0.887
Mechanic ventilation days 5.8+7.69 9.15+8.58 2.02+4.01 0.000
LOS/day 11.849.15 14.15£10.33 9.1816.74 0.000
Lenght of stay in hospital/day 16.59+11.74 18.33£12.13 14.61£11.0 0.001
SBIP 117 (37.4%) 80 (68.4%) 37 (31.6%) 0.000
SOFA 17.17+7.36 6.5+2.77 6.1£3.13 0.072
APACHE 6.32+2.95 18.43+£7.41 15.74£7.05 0.001
NLR 19.38+22.24 18.27+21.55 20.67+22.98 0.184
PLR 452.26+440.16 433.96+402.73 472.92+479.49 0.199
BMI (kg/m?) 27.06+4.98 27.98+4.59 26.25+5.19 0.001
Mortalite 174 (55.59%) 140 (80.92%) 34 (24.28%) 0.000
BUN: blood urea nitrogen, LDH: lactate dehydrogenase, AST: aspartate transaminase, ALT: alanine aminotransferase, WBC: white blood cell, HB: hemoglobin, PCT: procalcitonin,
CRP: C-reactive protein, COPD: chronic obstructive pulmonary disease, ARDS: acute respiratory distress syndrom, APACHE: acute physiology and chronic health evaluation,
SOFA: sequential organ failure assessment score, LOS: lenght of stay in intensive care unit, SBIP: secondary bacterial infection positivity, NLR: neutrophil lymphocyte ratio,
PLR: platelet lymphocyte ratio, BMI: body mass index

respiratory muscles, notably the sternocleidomastoid muscle,
is a simpler method for physicians (10). Because hypoxemia
does not always result in end-organ damage, it cannot be
used as a sole trigger for intubation (10,11). It's worth noting
that tissue oxygen supply is influenced by hemoglobin
content and cardiac output in addition to oxygen saturation.
Furthermore, the patient’s dyspnea is frequently caused
by limits in respiratory mechanics rather than oxygenation
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restrictions (10,11). As a result, deciding whether or not
to intubate a patient is a personal decision that should be
based on the sum of all of these factors (4,9,10). In COVID-
19, there is yet no randomized controlled trial on ventilation
therapy. As a result, accurate ventilation recommendations
are mostly based on physician expertise and studies in other
patient groups (12-14). Based on the oxygenation index

(PaQ,/Fi0,) at positive endexpiratory pressure 5 cmH,0,
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Table 3. Applied treatments and complications
Total (n=313) Intubated (n=173) Non-intubated (n=173) | p-value

Dexamethasone 87 (27.8%) 52 (16.6%) 35(11.2%) 0.129
Tocilizumab 15 (4.8%) 9(2.9%) 6 (1.9%) 0.77
Anakinra 42 (13.4%) 18 (5.8%) 24(7.7%) 0.210
Stem cell therapy 2 (0.6 %) 2(0.6%) 0 0.5
Methylprednisolone pulse therapy 124 (39.6 %) 70 (22.4%) 54 (17.3%) 0.327
IVIG 19 (6.1%) 12 (3.8%) 7(2.2%) 0.5
Septic shock 153 (48.9%) 113 (36.1%) 40 (12.8%) 0.000
Survivor 139 (44.4%) 28 (8.9%) 111 (35.5%) 0.000
Acute kidney failure 44 (14.1%) 29 (93%) 15 (4.8%) 0.092
Diabetic ketoacidosis 45 (14.4%) 18 (5.8%) 27 (8.7%) 0.079
Elevated Liver Enzymes 28 (8.9%) 15 (4.8%) 13 (4.2%) 1
Deep vein thrombosis 2 (0.06%) 0 2 (0.06%) 0.132
Pulmonary embolism 6 (1.9%) 3(1%) 3(1%) 1
IVIG: Intravenous immunoglobulin

COVID-19 associated ARDS were categorized into three
categories in one study; mild (200 mmHg < PaO,/FiO, <300
mmHg), mild to moderate (150 mmHg < PaO,/FiO, <200
mmHg) and moderate to severe (PaO,/FiO, <150 mmHg)
(15). In our study, we also examined the patient groups
whose oxygenation index, PaO,/Fi0,<100-1560 mmHg,
which compels clinicians to decide on intubation. We
compared patients with this index who preferred invasive
mechanical ventilation with groups of patients using NIV and/
or HFNO. Seventy nine (49.4%) of 94 (58.4%) patients died
in the intubation group with PaO,/FiO, of 100-150 mmHg.
In the non-intubated group with PaO,/FiO, 150-100 mmHg,
17 (12.14%) of 67 (41.6%) patients were intubated during
their stay in the ICU, and only 8 (5%) died. Intubating a
patient raises the risk of secondary bacterial infection and
lengthens the time spent in the critical care unit, both of
which can lead to an increase in mortality. Many COVID-
19 patients require intubation due to hypoxemia; these
individuals have dyspnea or distress. Shortness of breath
does not usually occur until the PaO, decreases to 60
mmHg (or much lower) (11). Patients with PaO, >40 mmHg
(equal to ~75 percent oxygen saturation) have a tough time
demonstrating end-organ damage (4). The product of arterial
oxygen content and cardiac output determines the amount
of oxygen given to the tissues. Initially, oxygen extraction
increases and oxygen intake remains normal in patients

with restricted oxygen delivery (16). When oxygen delivery
falls below a critical level, this extraction mechanism fails,
and metabolism shifts from aerobic to anaerobic pathways,
impairing important organ function. In critically ill individuals,
this critical threshold is not reached until oxygen delivery
is 25% of normal (17). The main problem after a patient is
put on a ventilator is avoiding complications (18). The best
way to minimize ventilator-related complications is to avoid
intubation unless necessary (19,20). In addition to increased
ventilator-associated pneumonia in intubated patients, the
use of sedation-muscle relaxants during long ICU stays
may have contributed to the high mortality rate by causing
an increase in secondary bacterial infections. According to
our findings, secondary bacterial infections develop more
frequently in intubated patients. A logistic regression analysis
of clinical and laboratory data was used to predict mortality,
and age, presence of secondary bacterial infection, number
of mechanical ventilation days, and number of intensive care
days were found to be significant for predicting mortality.
The retrospective nature of this study is one of its limitations.
Because the physician made the decision to intubate, the
time it took to intubate was vary. The second limiting factor
is that the causes of death have not been fully invastigated.
More research is needed to see if the onset of symptoms,
the time of hospitalization following the beginning of
symptoms, the timing of intubation, the intubation PaO,/
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Table 4. Comparison of laboratory data of intubated and non-intubated groups with PaO,/FO, =100-150 mmHg

Total (n=160) Intubated (n=93) Non-intubated (n=67) p-value
Age 65.14+14.41 68.47+13.7 60.53+14.19 0.000
Gender (mal co 25 5527% o za 0002
Glucose (mg/dL) 194.07+£115.51 192.40+115.18 196.38+116.78 0.89
BUN (mg/dL) 70.95+48.15 75.43+55.34 64.72+35.34 0.59
Creatinine (mg/dL) 1.38+£1.04 1.41+1.15 1.33+0.87 0.82
AST (U/L) 81.55+291.48 71.12%262.20 96.01+329.36 0.48
ALT (U/L) 47.69+87.22 43.72+75.34 53.21+£101.80 0.53
Fibrinogen (mg/dL) 639.73+686.20 590.16+£170.10 708.53+1042,00 0.95
INR 1.16£0.33 1.17£3.31 1.16+0.33 0.16
D-dimer (mgFEU/mL) 3.4145.18 3.77+5.81 2.91+4.13 0.77
LDH (U/L) 506.55+391.62 501.24+460.52 513.93+271.56 0.22
Ferritin(ng/mL) 1404,78+1840,25 1321,74+1558,88 1520,05+2178,88 0.77
WBC (10°/L) 12.26+13.40 12.79£16.51 11.54 £7.22 0.71
HB (g/dL) 12.72+£10.64 12.07+2.42 13.62+16.23 0.22
Platelet 259.32+123.98 248.47+125.56 274.37+121.07 0.24
Lymphocyte (10°/L) 0.85+0.708 0.8610.77 0.84+0.60 0.39
Neutrophil (10°/L) 8.86%5.25 8.9+5.3 8.7+5.22 0.92
CRP (mg/L) 125.84+92.37 117.22+84.15 137.78+102.16 0.286
PCT (ng/mL) 5.55+31.76 6.61+40.37 4.09+12.46 0.110
Mechanic ventilation days 5.51+7.76 8.87+8.51 0.86+2.42 0.000
LOS/day 11.8349.17 13.5349.6 9.47+7.9 0.000
Lenght of stay in hospital/day 16.81+£12.53 17.09+11.9 16.43+13.9 0.37
SBIP 83 (51.9%) 60 (37.5%) 23 (14.4%) 0.000
SOFA 6.08+2.50 6.4+2.79 5.58+1.99 0.11
APACHE 13.55+4.42 13.7+4.31 13.3+5.71 0.72
NLR 17.59+20.16 18.73+23.54 16.02+14.22 0.949
PLR 490.54+£526.39 473.97+461.18 513.55+£608.38 0.281
BMI (kg/m?) 27.25+5.33 28.31+4.9 26.49+5.52 0.012
Mortality 87 (54.4%) 79 (49.4%) 8 (5%) 0.000
BUN: Blood urea nitrogen, AST: aspartate transaminase, ALT: alanine aminotransferase, INR: international normalized ratio, LDH: lactate dehydrogenase, WBC: white blood
cell, HB: hemoglobin, PCT: procalcitonin, CRP: C-reactive protein, COPD: chronic obstructive pulmonary disease, ARDS: Acute respiratory distress syndrom, APACHE: Acute
Physiology and Chronic Health Evaluation, SOFA: Sequential Organ Failure Assessment score, LOS: lenght of stay in intensive care unit, SBIP: secondary bacterial infection
positivity, NLR: neutrophil lymphocyte ratio, PLR: platelet lymphocyte ratio, BMI: body mass index

FiO, ratio, and pharmacotherapies are all factors that could
affect the patient’s clinical path. Our study’s strength is that
we observed that patients with moderate ARDS can survive
using oxygenation modalities like high-flow nasal cannula/
NIV. Furthermore, there is no other study in the literature that
compares intubated and non-intubated patients with ARDS
who had a PaO,/FiO, of 1560 mmHg.
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Conclusion

Deciding whether or not to intubate individuals with
COVID-19-associated ARDS is challenging. In this patient
group, fear of contaminating health workers should not
be a factor in intubation. While substantial oxygenation
impairment caused by a large intrapulmonary shunt is a key
intubation criterion in classic ARDS, COVID-19 patients often
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Table 5. Logistic regression analysis of clinical and laboratory factors for predicting mortality (intubated and non-intubated groups with
Pa0,/FO, =100-150 mmHg)

Beta SE OR: Exp (B) Lower 95% Upper 95% Sig
Age -0.046 0.015 0.955 0.928 0.983 0.002
BMI 0.015 0.037 1.015 0.944 1.091 0.693
Gender (male) -0.321 0.408 0.726 0.326 1.615 0.432
NLR -0.001 0.017 0.999 0.967 1.032 0.94
PLR 0 0.001 1 0.999 1.001 0.545
PCT -0.004 0.008 0.996 0.981 1.012 0.649
CRP -0.001 0.002 0.999 0.994 1.003 0.545
APACHE 0.003 0.046 1.003 0.916 1.098 0.953
SOFA -0.025 0.087 0.975 0.823 1.155 0.77
SBIP -0.995 0.414 0.37 0.164 0.833 0.016
Mechanic ventilation days -0.139 0.04 0.871 0.804 0.942 0.001
LOS/day -0.014 0.039 0.986 0.914 1.065 0.726
Lenght of stay in hospital/day 0.079 0.028 1.082 1.023 1.144 0.005
BMI: Body mass index, NLR: neutrophil lymphocyte ratio, PLR: platelet lymphocyte ratio, PCT: procalcitonin, CRP: C-reactive protein, APACHE: Acute Physiology and Chronic
Health Evaluation, SOFA: Sequential Organ Failure Assessment score, SBIP: secondary bacterial infection positivity, LOS: lenght of stay in intensive care unit, OR: odds ratio,
SE: standard error, Sig: significant, Exp (B)-hazard ratio coefficient

respond well to HFNO and/or NIV treatments. Intubation
should always be possible due to probable pathophysiological
instability and the risk of rapid clinical deterioration, but it
should be remembered that invasive mechanical ventilation

has a high rate of complications and mortality.
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Potentially Inappropriate Treatments in Intensive Care
Units (INAPPT-ICU): Point Prevalence Study

Yogun Bakim Unitelerinde Potansiyel Yersiz Tedaviler
(INAPPT-ICU): Nokta Prevalans Calismasi

ABSTRACT Objective: Technological advances increased prolonged life expectancy of the terminal
patients, who had end-stage diseases. End-of-life care in intensive care units (ICU) has increased
with the rise in admissions of terminal patients to ICU. Our aims in this study were to determine
the prevalence of terminal patients, and to find the reasons for potentially inappropriate treatments
in ICUs.

Materials and Methods: It was nationwide, multicenter, point prevalence and observational study.
All adult patients, who stayed more than 48 h in the ICU, were enrolled. All patients were recorded
on an electronic case record form, consisting of data on patient demographics, treatments, family
participation and mini survey for physicians. The study was conducted on October 15, 2018 with
a follow-up for 30 days.

Results: Of 1127 patients 286 (25%) ICU patients were diagnosed as terminal patients by ICU
physicians depending on primary physician statement. Terminal patients relatives requests and
physicians legal concerns reduced end-of-life care quality. Terminal patients had significantly
increased usage of mechanical ventilation, inotropic drugs, and poor end-of-life care quality
(p<0.001). Fifty-four percent of the terminal patients didn’t have any end-of-life decisions at
discharge. Half of the terminal patient relatives requested the full code. Without legal concerns,
most of the physicians would apply do not resuscitate (86 %), withhold (77 %) and withdraw (53%)
to terminal patients at the end-of-life.

Conclusion: Terminal patients occupy an important place in the ICU. To increase the quality of
terminal patients’ end-of-life care in the ICU, advanced care planning and legal arrangements should
be conducted properly.

Keywords: Terminal care, inappropriate treatments, intensive care units, advanced care planning,
patient care planning

6z Amac: Teknolojik gelismeler, son dénem hastaliklari olan terminal hastalarin yasam surelerinin
uzamasina neden olmustur. Yogun bakim tinitelerinde (YBU) yasam sonu bakim, terminal hastalarin
YBU'ye kabullerindeki yiikselme ile artmistir. Bu calismadaki amacimiz, terminal hastalarin YBU'deki
prevalansini ve YBU'de potansiyel olarak yersiz tedavilerin nedenlerini incelemektir.

Gereg ve Yontem: Calismamiz Ulke ¢apinda, ¢cok merkezli, nokta prevalans ve gozlemsel olarak
yapildi. YBU'de 48 saatten fazla kalan tiim yetiskin hastalar calismaya alindi. Tiim hastalar, hasta
demografisi, tedaviler, aile katilimi ve hekimler icin mini anket ile ilgili verilerden olusan elektronik
bir olgu kayit formuna kaydedildi. Calisma, 15 Ekim 2018'de 30 gUinlik bir takip ile gergeklestirildi.
Bulgular: Kaydedilen tim 1127 hastanin 286'sina (%25) primer hekimi beyanina gére YBU
hekimleri tarafindan terminal hasta tanisi konuldu. Terminal hasta yakinlarinin talepleri ve hekimlerin
yasal kaygilarinin yasam sonu bakim kalitesini dtstrdigi gordldi. Terminal hastalarda mekanik
ventilasyon kullanimi, inotropik ilaglar ve distk yasam sonu bakim kalitesi 6nemli 6lclide fazlaydi
(p<0,001). Terminal hastalarin ylzde %54'0 taburcu olurken herhangi bir yasam sonu karari
verilmedi. Terminal hasta yakinlarinin yarisi tam kod istedi. Yasal kaygilar olmaksizin, doktorlarin
cogu terminal hastalara yasamlarinin sonunda canlandirma girisiminde bulunmama (%86), tedaviyi
durdurma (%77) ve tedaviyi geri cekme (%53) karari vereceklerini acikladilar.

Sonug: Terminal hastalar yogun bakimda énemli bir yer tutmaktadir. Terminal hastalarin YBU'deki
yasam sonu bakiminin kalitesinin artirilmasi icin énceden yasam sonu bakim planlamasi ve yasal
dlzenlemelerin dogru yapilmasi gerekmektedir.

Anahtar Kelimeler: Terminal bakim, yersiz tedaviler, yogun bakim Uniteleri, yasam sonu bakim
planlamasi, hasta bakim planlamasi
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Introduction

Intensive care units (ICU) are life-saving facilities
for critically ill patients, using advanced technology and
specialized personnel. Especially in high-income countries,
increased ICU resources and technological advances resulted
in an increase in prolonged life expectancy of the terminal
patients (TP), who had end-stage diseases. End-of-life care
in ICU has increased with the rise in admissions of TPs to
ICU (1). Approximately 20% of deaths occur in ICU (2,3).
Dying in ICU might be an advantage when end-of-life (EOL)
decisions are regarded or disadvantage when inappropriate
treatment is practiced.

The intensive care associations recommended the
term "potentially inappropriate” should be used, rather
than “futile” to describe treatments that have at least
some chance of accomplishing the effect sought by the
patient (4). Society of Critical Care Medicine (SCCM)
defines inappropriate ICU treatments as “when there is
no reasonable expectation that the patient will improve
sufficiently to survive outside the acute care setting, or
when there is no reasonable expectation that the patient’s
neurologic function will improve sufficiently to allow the
patient to perceive the benefits of treatment” (5). As well as
high costs of inappropriate treatments, they also delay other
patients’ care (6).

Itis aimed to prevent long-term hospitalizations in ICU to
meet the intensive care needs of more patients and to reduce
the expenditures on intensive care. For this purpose, advance
directives of TPs have become important issues (7). In the
United States, the proportion of advance directives increased
from 51% to 90% over the 5-year from 1988 to 1992 (8). To
the best of our knowledge, there was no point prevalence
study about the potentially inappropriate treatments of TPs in
ICUs. Our first objective was to determine the prevalence of
TP in ICU. Secondary objectives were to assess the reasons
of potentially inappropriate treatments and the quality of EOL
care in ICU.

Materials and Methods

Study Design

Inappropriate treatments in intensive care units was a
nationwide, multicenter, prospective, observational, point
prevalence study conducted on October 15, 2018. All adult
patients, whose ICU stay was more than 48 hours, were
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included in the study. Patients younger than 18 years old
and patients admitted for monitorization for less than 48
hours, were excluded. Informed consent was obtained from
the family. The study was approved by the Instutional Ethics
Committee of Istanbul University-Cerrahpasa, Cerrahpasa
Faculty of Medicine (decision no: 172227, date: 10.05.2018).
The study was registered to the Clinical Trials, NCT03520270.

Procedures

The announcement of our study and protocol was made
through a society website on August 8, 2018. Enrollments
to the study were allowed until October 1, 2018. For the
study, a password protected safe portal was created with
this society. This portal required society membership to
save the center information form and patient data. After
all enrollments, the electronic case report forms (e-CRF)
were sent to the physicians by portal link with the individual
number for their ICUs.

Data Records and Definitions

The center information form included name, e-mail, cell
phone of the participant, city, name and specialty of the
individual responsible of the ICU, number of hospital and ICU
beds, type and level of ICU, number of patients who were
admitted to the ICU in 2017 and crude mortality of ICU in
2017.

The e-CRF was for all the included patients to use
on the study date and follow up for 30 days. The form
included demographics of patients, including age, sex,
hospital admission date, ICU admission date, type, source
and diagnosis of admission, comorbidities, metastasis, the
Acute Physiology Chronic Health Evaluation-Il (APACHE-II)
score Sepsis-related Organ Failure Assessment (SOFA)
score, presence of sepsis diagnosis and Glasgow coma
score (GCS). Interventions include the use of mechanical
ventilation, vasoactive agents, antibiotics, blood or blood
product transfusions.

Care related features like defining the goals of care daily,
family meeting, family visits, and spiritual support. The
ICU physician’s diagnose depending on primary doctor’s
statement, whether the patient is terminal, was asked on
a five point Likert scale ranging from completely agree to
completely disagree. Also the opinion of the physicians
were asked if they would implement an EOL decision
for the patient, who did not have any advance directives,
if it would be possible legally. EOL decisions included
“Do Not Resuscitate” (DNR, not to initiate or perform
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cardiopulmonary resuscitation), “Withhold" (not to initiate
or escalate a life-sustaining treatment), “Withdraw" (cease
or remove a life-sustaining intervention).

After 30 days of initial data collection, discharge date and
status, and any EOL decision if implemented was recorded
to complete the study. The e-CRFs were sent with detailed
explanation of each question. The end date of the study was
November 14, 2018, and the portal was allowed to record
data until December 31, 2018.

Statistical Analysis

SPSS 15.0 for Windows program was used for statistical
analysis. Descriptive statistics of the patients are given as
number and percentage for categorical variables, mean (+
standard deviation) or median (IQR 25 to 75) for continuous
variables. The cohort was divided as terminal or non-terminal
according to the intensive care physician’s diagnose. TPs
were the patients, which physicians agreed or completely
agreed with the statement that the patient is terminal.
The proportion of TPs was calculated as the prevalence
on the study day. Normal distribution was analyzed using
Kolmogorov-Smirnov test. Comparisons of terminal and non-
TPs were made by Student t-test for independent groups for
data showing normal distribution, and by Mann-Whitney U
test for non-normally distributed data. Multiple comparisons
in normally distributed data were made by ANOVA with
Bonferoni post-hoc test. The ratios were compared with
the chi-square analysis. In all statistical analyses, the level of
significance was considered as two-sided p<0.05.

Results

After the announcement in society website, 102 ICU
were enrolled until the day of study on October 15, 2018.
Eighty-nine of these ICUs (87 %) completed the study within
30 days follow up until the end date of the study, November
14,2018 (Figure 1). Characteristics of the ICUs are presented
in Table 1. The total number of enrolled patients was 1127.
Of all patients, 25% (n=286) were indicated as TR Clinical
characteristics of patients are presented in Table 2. Most
of the admissions were due to medical reasons (73%), and
nearly half of these patients had respiratory failure. Number
of patients with comorbidities was significantly higher in
the TP group, with heart failure being the most prevalent
comorbidity. (p<0.001) TP had significantly higher admission
day APACHE-II, study day SOFA, and significantly lower
study day GCS scores than non-TP patients (p<0.001).

Oxygen treatment, invasive mechanical ventilation, central
venous catheter, norepinephrine and dopamine use were
significantly higher in TP (p<0.001). In addition, the number
of patients with sepsis was significantly higher in TP
(p=0.001), but there was no significant difference between
antibiotic use (Table 2).

At the end of the study 34% of the all patients died in the
ICU, 37% discharged and 28% were still in the ICU. Thirteen
percent of the patients had EOL decisions at discharge.

In quality measures of EOL; daily goals of care
determination were significantly low in TP (p<0.001).
Family meeting in 72 hours was performed in almost all the
patients, but only 5% of the ICUs had an open visit. Most of
the families (90%) were informed about the terminal state,
and half (49.65%) of the families’ decisions about EOL were
full code (Table 3).

The mini survey was about physicians EOL decisions,
if TP did not have any advance directives and it was legally
possible. Most of them (86%) would apply DNR, 77%
would apply withhold, and 53% would apply withdraw to
TP (Table 4).

Table 1. Characteristics of intensive care units
Characteristics of ICU Results

Mean number of hospital beds 721.52+423.87
Mean number of ICU beds 20.97+20.44
ICU level

1tlevel 1(1.12)

2" level 4 (4.49)

3 level 84 (94.38)

ICU type

Medical/surgical 75 (84)
Medical 11(12.36)
Surgical 2 (2.25)
Neurology 1(1.12)

ICU model

Closed 74 (83.15)
Open 5(5.62)

Mixed 10 (11.24)

ICU physician's specialty

Intensive care specialist 60 (67.42)
Anesthesiologist 29 (33.58)
Mean number of patients admitted in 2017 853.38+781.58
Mean 2017 crude mortality 24.81(15.37)
Data are presented as the mean + standard deviation or absolute number
(percentage). ICU: Intensive care unit
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Table 2. Demographic and clinical characteristics of patients

Variables '(I'::rznslg)a l :\rl]c;tsl‘:;;minal Total (n=1127) p-value
Age 70.36+16.12 62.59+18.56 64.56+18.28 <0.0001
Sex 0.521
Male 157 (54.9) 480 (57.1) 637 (55.65)

Hospital stay before ICU, median 0(0to4) 0(0to3) 0(0to3) 0.399
Admission type <0.0001
Medical 248 (86) 580 (69) 828 (73)

Emergency surgery 27 (9.4) 123 (14.6) 150 (13)

Elective surgery 7(2.4) 61(7.3) 68 (0.6)

Trauma 4(1.4) 77 (9.2) 81(0.7)

Admission reason 0.0014
Respiratory 112 (10.0) 291 (25.8) 403 (35.8)

Cardiovascular 29 (2.6) 80(7.1) 109 (9.7)

Gastrointestinal 19(1.7) 80(7.1) 99 (8.8)

Trauma 4(0.4) 77 (6.8) 81(7.2)

Urogenital 14.(1.6) 35(3.1) 49 (4.3)

Metabolic 2(0.2) 13(1.1) 15(1.3)

Neurological 88 (7.8) 232 (20.6) 320(28.4)

Other 18(1.6) 33(2.9) 51(4.5)

Comorbidity <0.0001
Yes 227 (79.4) 542 (64.4) 769 (68)

Comorbidity type

COPD 64 (22.4) 218 (25.9) 282 (25) 0.232
Chirosis 4(1.4) 11(1.3) 15(0.1) 1.00
DM non-insulin 45 (15.7) 87 (10.3) 132 (11) 0.014
DM insulin 24.(8.4) 90 (10.7) 114 (10) 0.263
Heart failure 83(29) 165 (19.6) 248 (22) 0.001
HIV 1(0.3) 2(0.2) 3(0.2) 1.00
Renal failure 33(11.5) 76 (9) 109 (0.9) 0.216
Immunosupresive treatment 13 (4.5) 41 (4.9) 54 (0.4) 0.882
Chemotheraphy 29(10.1) 41(4.9) 70(0.6) 0.001
Solid tumor active 56 (19.6) 64 (7.6) 120 (10) <0.0001
Hematologic cancer 5(1.7) 17 (2) 22 (1) 0.773
Metastasis 53 (18.5) 45 (5.4) 98 (8) <0.0001
APACHE-II - admission day 24.48+8.47 20.67+8.32 21.94+9.72 <0.0001
SOFA - study day 7.97+3.87 5.6213.41 6.21+3.67 <0.0001
Glasgow coma score 7.90+3.95 10.98+3.83 10.22+4.11 <0.0001
Initiatives

Oxygene treatment 53(18.5) 297 (35.3) 350 (31) <0.0001
Nasal high flow oxygene 3(1) 28(3.3) 31(2.7) 0.042
Noninvasive MV 22(7.7) 97 (11.5) 119 (10.5) 0.068
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Table 2. Continued

Variables -(r::znglgi l :\rl]c;tsl‘:;;minal Total (n=1127) p-value
Invazive MV 222 (77.6) 484 (57.6) 706 (62.6) <0.0001
Tracheotomy 82 (28.7) 220 (26.2) 302 (26.7) 0.407
Central venous catheter 192 (67.1) 461 (54.8) 653 (57.9) <0.0001
Other invazive monitorization 76 (26.6) 235(27.9) 311 (27.5) 0.654
Renal replacement treatment 40 (14) 88 (10.5) 128 (11.3) 0.105
ECMO 1(0.3) 3(0.4) 4(0.3) 1.00
Nasogastric tube 170 (59.4) 430 (51.1) 600 (53.2) 0.015
Percutaneous endoscopic gastrostomy 55(19.2) 111(13.2) 166 (14.7) 0.013
Total parenteral nutrition 36(12.6) 105 (12.5) 141 (12.5) 0.964
Vasoactive agents 163 (57) 243 (28) 406 (36)

Norepninephrine 114 (39.9) 188 (22.4) 302 (26) <0.0001
Dopamine 24 (8.4) 21(2.5) 45 (3) <0.0001
Dobutamine 13 (4.5) 14(1.7) 27 2) 0.006
Epinephrine 10 (3.5) 17 (2) 27(2) 0.159
Vasopressine 2(0.7) 2(0.2) 4(0.3) 0.268
Other 0 1(0.1) 1(0.1) 1.00
Sepsis 112 (39.2) 244 (29) 356 (31.5) 0.001
Antibiotic 70 (75.5) 172 (79.5) 242 (21.4) 0.152
Blood transfusion <24 h 45 (15.7) 143 (17) 188 (16.6) 0.619

Data are presented as the mean + standard deviation, median (interquartile range), or absolute number (percentage).
ICU: Intensive care unit, COPD: chronic obstructive pulmoner disease, DM: diabetes mellitus, HIV: human immunodeficiency virus, MV: mechanical ventilation, ECMO:
extracorporeal membrane oxygenation, APACHE-II: Acute Physiology Chronic Health Evaluation-Il, SOFA: Sepsis-related Organ Failure Assessment

Table 3. Quality measures of end-of-life care

Variables {::?8'2; l :\Z;Eﬁr)minal Total (n=1127) p-value
Daily goals of care 267 (93.4) 822 (97.7) 1,089 (96.6) 0.001
Family meeting in 72 h 281(98.3) 830 (98.7) 1,111 (98.5) 0.569
Family visit 0.227
Open visit 19 (6.6) 35(4.2) 54 (4.7)

1/day 250 (87.4) 736 (87.5) 986 (87.4)

A few times/week 16 (5.6) 65 (7.7%) 81(7.1)

1/ week 1(0.3) 5(0.6) 6(0.5)

Spiritual support for patient/family 106 (37.1) 384 (45.7) 490 (43.4) 0.011
Family knowledge about terminal period | 245 (90.4) 27 (31) 272 (24.1) 0.0001
Family decision about EOL care 363 (32.2) 0.0001
Not asked 96 (34.5) 57 (67.1) 153 (13.5)

Everything 142 (51.1) 27 (31.8) 169 (14.9)

Everything except CPR 29(10.4) 0 29 (2.5)

Withhold 6(2.2) 0 6(0.5)

Withdraw 5(1.8) 1(1.2) 6 (0.5)

Data are presented as the absolute number (percentage). EOL: End-of-life, CPR: cardiopulmoner resuscitation
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Table 4. Mini survey about clinician’s end-of-life decisions and patients’ discharge status
-{::;ns'g; l Not terminal (n=841) Total (n=1127) p-value
If you think patient is in EOL period, what would you do?
Withhold 373(33) 0.0001
Ido 214(77) 35(36.8) 249 (22)
Not sure 14 (5) 25(26.3) 39(3.4)
Ido not 50(18) 35(36.8) 85(7.5)
Withdraw 364 (32.2) 0.0001
Ido 146 (53.9) 24 (25.9) 170 (15)
Not sure 34(12.5) 21(22.6) 55(4.8)
Ido not 91 (33.5) 48 (51.6) 139(12.3)
DNR 372 (33) 0.0001
Ido 237 (86.2) 42 (43.3) 279 (24.7)
Not sure 15(5.5) 23(23.7) 38(3.3)
I do not 23(8.3) 32(33) 55(4.8)
ICU LOS 30 (13 to 54) 29 (10 to 45) 30 (11 to 49) 0.134
Status after 30 days 0.0001
Discharged 46 (16.1) 375 (44.6) 421 (37.3)
Death 172 (60.1) 212 (25.2) 384 (34)
Stillin ICU 68 (23.8) 254 (30.2) 322 (28.5)
EOL decision at discharge 934 0.0001
N/A 148 (53.8) 632 (95.9) 780 (83)
Withhold 17 (6.2) 2(0.3) 19(0.2)
Withdraw 2(0.7) 2(0.3) 4(0.4)
DNR 108 (39.3) 23(3.5) 131 (14)
Standardized mortality rates 1.49 0.98
Data are presented as the median (interquartile range) or absolute number (percentage). EOL: End-of-life, DNR: do not resuscitate, ICU: intensive care unit, LOS: length of stay

Status after 30 days; 60% of TP died in the ICU, 16%
discharged in the study period and 24% were still in the
ICU at the end of the study (p<0.001). TP discharge status
was significantly high in medical/surgical type ICU (84%,
p<0.005) and third level ICU (92%, p<0.001). More than half
of the TP did not have any EOL decisions, 40% had DNR,
6% had withhold, and 1% had withdraw order at discharge.

Discussion

In a large population of multicenter and point-prevalence
study, we showed 25% prevalence of TP in the ICUs. In the
literature there were surveys about TP prevalence in ICUs
in other countries, and our data were consistent with them
(4,9,10).

Turk J Intensive Care 2022;20(Suppl 1):117-25

Second important finding of the current study was about
the reason of potentially inappropriate treatments in ICU.
Physicians legal concerns were the most important reason
of avoiding EOL decisions of TPs, and accordingly as well
high potentially inappropriate treatment administrations in
ICU. Physicians were willing to implement EOL decisions
in TR who did not have any advance directives, if legally
possible. But their daily practices were far away from their
declaration. In our study EOL decision of TP who died in ICU
(4%), were lower than other studies (11-13). The rates of
EOL decisions in Northern and Southern European countries
were significantly different (47% vs. 18%) (7). EOL decisions
were ranged from 10% in South Asia to 67% in Oceania.
They determined that less frequent EOL decisions were
made in countries with low-gross national income, and more
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Enrollment to the study (n=102 ICU

Completed the study and analyzed

Figure 1. Flow chart
ICU: Intensive care unit

frequently in countries with high-gross national income
(14,15). In addition, it was shown that making EOL decision
increased 22% in 17 years in European ICUs. The reason for
these differences was thought to be due to the changes in
attitudes, laws, recommendations and guidelines in Europe
regarding EOL practices and the support of European public
support in making EOL decisions in the last decade (16).
Other reason of the potentially inappropriate treatments
in ICUs was the request of the TPs relatives. Half of the
TP relatives EOL decision was full code. Our findings were
similar with Palda et al. (9), who showed the most frequent
reasons for the potentially inappropriate treatments, were
the request of the relatives of the patients (91%) and legal
pressure (80%). Some studies showed the reason of the
inappropriate treatments in ICUs was poor communication
with the patients’ families. In our study, we did not find a
poor communication between physicians and families.
Other important result of our study was TP ICU length of
stay, which was 30 days, was not significantly different from
non-TR Aygencel and Turkoglu (17) study showed shorter
TP ICU length of stay than our study 5 years ago. In the
literature, there were studies on limiting the TP ICU length
of stay, and avoiding inappropriate treatments, which can be
used as a protocol in ICUs (5,18-20). Instead of aggressive
treatments, which include ICU admission in the last 30
days of life, SCCM suggests treatments to relieve pain and
suffering. Even if such analgesic treatments hasten death,
this double effect should not hinder the comfort care (21,22).
Our other result was regarding to the important scoring
systems. The most common scoring systems in ICU were
APACHE-II, SOFA and GCS. In our study, admission day

APACHE and study day SOFA scores were significantly high,
and study day GCS was significantly low in TR Likewise Xia
and Wang (23) study found high APACHE and SOFA scores
as significant risk factors for poor ICU prognosis. In addition,
Villa et al. (24) developed a scoring system including,
length of ICU stays, days of mechanical ventilation, days of
vasoactive drug use and sepsis, to find the probability of ICU
death.

Our other result showed poor EOL care in ICUs. More
than half of the TP died in ICU, and 24 % was still in ICU after
30 days follow up. These results showed that more than half
of the TP had aggressive care rather than comfort care in the
last 30 days of their lifes. The best EOL quality of advanced
cancer patients was related with avoiding hospitalization and
ICU, remaining calm, praying and meditating (25). Patients
and families are the gold standard sources for the evaluation
of EOL care. According to patients and families, the most
important things in the EOL care were; not admitting to ICU
in last 30 days of life, communication with clinicians, patient
focused decision making, comfort, dignity, personhood,
privacy and family support (26,27). Although SCCM suggests
family presence in the ICU, in our study most of the families
were allowed to visit their patients once a day (28).

Conclusion

In conclusion, there was a high prevalence of TP in ICUs.
In order to avoid inappropriate treatments, and to increase
the quality of EOL care in ICUs, advance directives should
be recorded in patients’ files and legal arrangements should
be done without delay.
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COViD-19 Akut Respiratuvar Distres Sendromu
Fenotiplerinde Mekanik Ventilasyon

Mechanical Ventilation in COVID-19 Acute Respiratory
Distress Syndrome Phenotypes

0z Amac: Koronaviriis hastaligi-2019 (COVID-19) iliskili akut solunum sikintist sendromu (ARDS)
hastalarinda kompliyans agisindan ARDS fenotipleri tanimlanmustir. Calismamizda COVID-19 iliskili
ARDS hastalarinda mekanik ventilasyon destegi ve sonuglari incelenmistir.

Gerec ve Yontem: Retrospektif olarak planlanan calisma, hesaplanan statik kompliyans degerine
gore (g fenotip alt grup belirlenen COVID-19 iliskili ARDS hastalarinda gerceklestirildi [tip high (H) =
Cstat <40 mL/cmH,0, tip light (L) = Cstat 250 mL/cmH,O ve tip intermediate (Int) =40< Cstat <50
mL/cm H,0]. Mekanik ventilasyon stratejisinin COVID-19 ARDS fenotiplerinde mekanik ventilasyon
sUresi, yogun bakim Unitesinde kalis slresi ve mortalite Uzerindeki etkileri incelendi.

Bulgular: Calisma hastalarinin COVID-19 ARDS fenotipi agisindan %72,3 tip H, %23,4 tip L ve %4,3
tip Int oldugu tespit edildi. Mekanik ventilasyon stratejisinin mekanik ventilasyon stresi (p=0,357),
yogun bakim Unitesinde kalis stresi (p=0,127) ve 6lim oranini (p=0,583) etkilemedigi gordldu.
Sonug: COVID-19 iligkili ARDS hastalarinda, kompliyans iliskili fenotipten bagimsiz koruyucu
ventilasyon stratejisinin uygun oldugunu ddstntyoruz.

Anahtar Kelimeler: COVID-19, akut solunum sikintisi sendromu, mekanik ventilasyon, fenotip

ABSTRACT Objective: Coronavirus disease-2019 (COVID-19)-related acute respiratory distress
syndrome (ARDS) phenotypes in lung compliance have been described in patients with COVID-
19-related ARDS. Our study examined mechanical ventilation support and its results in patients
with COVID-19-related ARDS.

Materials and Methods: The retrospectively planned study was performed in patients with COVID-
19-associated ARDS who were determined to have three phenotype subgroups based on the
calculated static compliance (Cstat) value [type high (H) = Cstat <40 mL/cmH,0, type light (L) =
Cstat 260 mL/cmH,0O and type intermediate (Int) =40< Cstat <560 mL/cm H,0l. The effects of
mechanical ventilation strategy on the duration of mechanical ventilation, length of stay in the
intensive care unit, and mortality in COVID-19 ARDS phenotypes were investigated.

Results: It was determined that the study patients were 72.3% type H, 23.4% type L, and 4.3%
type Int in terms of COVID-19 ARDS phenotype. It was observed that the mechanical ventilation
strategy did not affect the duration of mechanical ventilation (p=0.357), the length of stay in the
intensive care unit (p=0.127), and the mortality rate (p=0.583) in all three phenotypes.
Conclusion: We believe that a phenotype-independent protective ventilation strategy defined
according to compliance is appropriate in patients with COVID-19-associated ARDS.

Keywords: COVID-19, acute respiratory distress syndrome, mechanical ventilation, phenotype
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Giris

Yogun bakim Unitesinde koronavirls hastalig-2019
(COVID-19) iliskili solunum yetmezligi nedeniyle mekanik
ventilasyon desteginde takip edilen hastalarin, COVID-19
iliskili olmayan akut solunum yetmezlikli diger hastalara
benzer sekilde mekanik ventilasyon desteginin planlanmasi
gerektigi, Surviving Sepsis Campaign panelinde énerilmistir
(1). COVID-19 hastalarinin biyik bdlimi (%67-85) Berlin
kriterlerine (2) gére akut solunum sikintisi sendromu (ARDS)
nedeniyle yogun bakim Unitesine kabul edilmistir (3,4).
Ancak COVID-19 iliskili ARDS, siddetli hipoksemi gériilse de
genellikle normale yakin solunum sistemi kompliyansi olan
spesifik bir hastalik olarak karsimiza ¢ikmistir (5). Normal
kompliyans ve ciddi hipoksemi, normal ARDS hastalarinda
neredeyse hi¢c gorilmez. ARDS ve kompliyans acisindan
COVID-19 ARDS'li hastalar ciddi farklilik gdstermektedir (6).

Arastirmacilar, COVID-19 iliskili ARDS'nin enfeksiyonun
siddeti, konagin enfeksiyona yaniti, fizyolojik rezerv, varolan
ko-morbiditeler, hipoksemiye reaksiyon ve enfeksiyonun
sUresiyle iliskili olarak iki farkli akciger tutulumu ile karsimiza
cikabilecegini ortaya koydular. Tip light (L) distk elastans
(yani ylksek kompliyans), disik ventilasyon/perflizyon orani,
dustk akciger agirligr ve dusuik recruitment manevrasina
cevap verebilirlik ile karakterize edildi. Tip high (H) ise ylksek
elastans, ylksek sagdan sola sant, ylksek akciger agirhg
ve ylksek rekrutman manevrasina cevap verebilirlik ile
tanimlandi (7).

ARDS'li hastalar igin, mekanik ventilasyon stratejisi
ve sonuclarl henlz tam olarak bilinemezken, COVID-19
ARDS'li hastalarda tanimlanan bu iki farkli fenotipte mekanik
ventilasyon stratejisinin nasil olmasi gerektigi hakkinda da
hentz yeterli yayin bulunmamaktadir.

Calismamizda solunum yetmezligi nedeniyle mekanik
ventilasyon desteginde takip edilen COVID-19 iliskili ARDS
hastalarinda mekanik ventilasyon uygulamalari ve sonuclari
degerlendirilmistir.

Gerec ve Yontem

Calisma Protokolii

Retrospektif planlanan c¢alisma, Ondokuz Mayis
Universitesi Klinik Arastirma Etik Kurul onayi sonrasi (karar
no: 2021/270, tarih: 20.05.2021) Universite hastanesi 20
yatakll 3. dlzey yogun bakim Unitesinde 2021 Ocak ve
2021 Haziran tarihleri arasinda takip edilen hasta verilerinin
incelenmesi ile gerceklestirildi.

Hastalar

On sekiz yas Uzeri, Berlin kriterlerine gére ARDS kabul
edilen polimeraz zincir reaksiyonu sonucuna gére COVID-19
(+) hastalar calismaya dahil edildi, 18 yasindan kicUk hastalar,
bilinen kronik akciger hastaligi ya da gogus deformitesi
bulunan, travma sonrasi yada acil cerrahi sonrasi muhtemel
COVID-19 iliskili ARDS'den bagimsiz akciger veya solunum
sistemi kompliyansini etkileyebilecek yogun bakim dnitesine
kabul edilen hastalar, terminal kanser hastalari, strok ya
da intrakraniyal kanama sonrasi yogun bakim Unitesine
kabul edilen COVID-19 (+) hastalar, ARDS nedeniyle
ekstrakorporeal membran oksijenasyonu ihtiyaci bulunan
hastalar, yogun bakima kabul sonrasi ilk 24 saat icinde 6len
ve palyatif bakim hastalari calisma disi birakildi.

Hastalarin medikal tedavi destegdi, gelisen sekonder
enfeksiyon ve alinan orneklerde Ureyen mikroorganizma
kaltdr sonuclarina, serum C-reaktif protein (CRP), ferritin,
D-dimer, prokalsitonin sonuglari ve klinik takip verileri
degerlendirilerek dliizenlenmistir.

Klinigimizde mekanik ventilasyon destegi, ilk kabul
sonrasl SpO,, arter kan gazi degerleri ve koruyucu mekanik
ventilasyon stratejisine gore diizenlenmektedir. Buna goére
tidal volim (VT): 6-8 mL/kg, plato basinci <28 cmH,O,
ekspirasyon sonu pozitif basing (PEEP): SpO,, 6-8 mL VT
saglayan pressure support (PS) ve buna gore plato basinci <28
cmH, O olacak sekilde ayarlanmaya calisiimaktadir. Solunum
frekansi dakika ventilasyonu ve PaCO, degerine gore,
basing-senkronize aralikli zorunlu ventilasyon (P-SIMV) mod,
GE Carescape R860 mekanik ventilator ile saglanmaktadir.
Kontrol akciger direkt grafisi ve 30 dakika sonra alinan arter
kan gazi, SpO, degerine gore mekanik ventilatér destegi
revize edilerek takip ve tedavi streci diizenlenmistir.

Yogun bakim takip sirecinde SpO, en az %92 olacak
sekilde FiO, ve PEEP destegi saglandi. SpO, degerine gore
PEEP destegi, PS sonucu VT =6-8 mL/kg'yi saglayan ve plato
basinci <28 cmH,0 olacak sekilde dlzenlendi. Eger PEEP
destegi ile hedef SpO, saglanamazsa FiO,<%60'a kadar
oksijen destegi artirildi. PaCO, <5656 mmHg olacak sekilde
dakika ventilasyon duzenlendi. Ylksek PEEP gereksinimi
olan ve plato basinci <28 cmH,0 olacak sekilde VT 6-8 mL/
kg saglanamamasi durumunda oto-PEEP olusturmayacak
inspirasyon/ekspirasyon orani ayarlanarak solunum frekansi
arttirnldi ve hedef PaCO, degeri icin dakika ventilasyonu
dlzenlendi. PaO,/FiO,<150 mmHg olan hastalara 8-11 saatlik
aralarla prone pozisyonu ile mekanik ventilasyon destegine
devam edildi.

Turk J Intensive Care 2022;20(Suppl 1):126-34
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Veri Yonetimi

COVID-19 iliskili ARDS'li hastalar ilk yogun bakim kabul
sonrasl P-SIMV modda; Cstat = tidal volim/(plato basinci
- PEEP) formuli ile hesaplanan statik kompliyans, ARDS
fenotipi agisindan tip H (Cstat <40 mL/cmH,0), tip L (Cstat
>50 mL/cmH,0) ve tip intermediate (Int) (40< Cstat <60 mL/
cmH,0) olarak Gg gruba ayrildi (8).

Hastalarin ilk kabullindeki Akut Fizyoloji ve Kronik Saglik
Degerlendirmesi-Il (APACHE-II) skoru, gutnlik Sirali Organ
Yetmezligi Degerlendirmesi (SOFA) skoru, COVID-19
enfeksiyonu icin belirlenen hastalik siddeti ve gelisebilecek
komplikasyonlari dngérebilecegi dustnilen D-dimer, ferritin,
CRP beyaz kan hicresi (WBC), prokalsitonin degerleri,
mekanik ventilator parametreleri, oksijen satlrasyon ylzdesi,
kan gazi degerleri, COVID-19 nedeniyle aldig tedavi rejimi
ve suresi, inotrop ihtiyaci, mekanik ventilasyona baglh kaldigi
slre, yogun bakim siresi, taburculuk sekli (sifa, mortalite),
yogun bakim Unitesinde gelisen organ yetmezlikleri, gelisen
komplikasyonlar retrospektif olarak degerlendirildi.

Sonuglar

Mekanik ventilasyon desteginin farkli COVID-19 ARDS
fenotiplerinde, mekanik ventilasyon suresine etkisi birinci
sonug; mekanik ventilasyon desteginin yogun bakim stresi ve
mortalite Uzerine etkileri ise ikincil sonuglar olarak belirlendi.

istatistiksel Analiz

Veriler, IBM SPSS V21.0 (IBM, New York, ABD)
kullanilarak analiz edildi. Normal dagilima uygunluk tim
hastalar icin Kolmogorov-Smirnov testi, alt grup normallik
analizleri ise Shapiro-Wilk testi ile incelenmistir. Ug fenotipik
grup arasindaki, kategorik degiskenler ki-kare testi (Pearson
chi-square testi) ile, strekli degiskenler ise Kruskal-Wallis
H testi ile degerlendirildi. Mortalite icin bagimsiz risk
faktorlerinin incelenmesinde binary lojistik regresyon analizi
kullanildr.

Subgrup analizlerinde, mekanik ventilasyon desteginin,
mekanik ventilasyon ve yogun bakim siresine etkisi basit
dogrusal regresyon analizi ile, mortalite Uzerine etkisi ise
Mann-Whitney U testi ile degerlendirildi. TUm testler icin
p<0,05 degeri anlaml kabul edildi.

Bulgular

COVID-19 nedeniyle solunum yetmezligi gelisen ve
yogun bakim Unitesinde takip edilen 118 hastadan 47'si
calisma protokoliine uygun bulunarak calismaya dahil edildi
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(Sekil 1). Invaziv mekanik ventilatdr desteginde takip edilen
calisma hastalarinin COVID-19 ARDS fenotipi agisindan
%72,3 tip H, %23,4 tip L, %4,3 tip Int oldugu gorilda.
Hastalarin demografik verileri, sistemik hastaliklari, yogun
bakim kabuliindeki ARDS siddeti, COVID-19 enfeksiyonu ile
mortalite arasinda 6nceki calismalara gore (9) iliskilendirilen
laboratuvar degerleri, APACHE-II ve ortalama SOFA skorlari
Tablo 1'de 6zetlenmistir.

Hastalarin yogun bakim Unitesinde takipleri slrecinde
mekanik ventilatér parametrelerinin ortalama degerleri,
prone pozisyon ihtiyaci ve kullanilan medikal tedaviler Tablo
2'de 6zetlenmistir. Prone pozisyonu uygulanan hastalar
ile uygulanmayan hastalar arasinda mekanik ventilasyon
slresi (p=0,148), yogun bakim suresi (p=0,161) ve
mortalite (p=0,668) orani benzerdi. Grup ici analizlerinde de
prone pozisyonunun tip H ve tip L fenotiplerinde mekanik
ventilasyon sulresi (p=0,302 ve 0,788), yogun bakim sduresi
(p=0,493 ve 0,412) ve mortaliteyi (p=0,656 ve 0,125)
etkilemedigi gorldu.

Calismaya dahil edilen tim hastalarda en sik tercih edilen
mekanik ventilatér modunun P-SIMV modu oldugu (%55,3),
bu modu sirasiyla havayolu basinci tahliye ventilasyonu
(airway pressure release ventilation - APRV) (%23,4),
devamli pozitif hava yolu basinci (%17) ve hacim-SIMV
(%4,3) modlarinin takip ettigi goralda.

APRV modunda uygulanan vyiksek basing dizeyi,
calisma hastalarinda ortalama PEEP dizeyini artirdigi ve
ortalama PEEP (cmH,O) [ortalama + standart sapma (SS)]
dulzeyinin, 13,08+8,27 oldugu tespit edildi. APRV uygulanan
hastalar degerlendirme disi birakildiginda, hastalarin
ortalama PEEP (cmH,O) (ortalama + SS) degeri 8,72+2,27
olarak kaydedilmistir. APRV modunda uygulanan ylksek
basinc degeri tim hastalarin ortalama slrts basinci (driving
pressure) degerinin de dUsik hesaplanmasina neden
olabilecegi duisliniimustr. Hastalarin strus basinci (cmH,0)
(ortalama = SS) dizeyi 15,08+7,35 iken APRV uygulanan
hastalar degerlendirme disi birakildiginda strts basinci
degerinin (cmH,O) (ortalama + SS) 18,62+3,60 oldugu
gorulmasttr. APRV uygulanan hastalar degerlendirme disi
birakildiginda COVID-19 ARDS fenotipi agisindan uygulanan
mekanik ventilator parametreleri Tablo 3'te dzetlenmistir.

Calismaya dahil edilen 47 hastanin ortalama mekanik
ventilasyon sdresinin (saat) (ortalama + SS) 204,5+139,2,
yogun bakim slresinin (gin) (ortalama + SS) 9,6+6,6,
mortalite oraninin ise %70,2 oldugu gérildi. COVID-19
iliskili ARDS fenotipi agisindan ortalama mekanik ventilasyon
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Covid-19 ARDS Hastalan
(n=118)

Yag<18(n=2)
Travma (n = 11)

KOAH (n=21)
Eksik veri (n=8)

Hari¢ Tutulan Hasta (n=71)

Mortalite ilk 24 saat (n=12)

Ameliyat sonras: (n = 10)

Mekanik ventilasyon ihtiyaci olmayan (n=7)

|

1

TipH Tip Int TipL
(n=34) @=2) (@=11)
Cstat (ml/cm HyO) <40 40 < Cstat (ml/cm H70) < 50 Cstat (ml/cm H0) = 50

Sekil 1. Hasta secimini gésteren akis semasi

ARDS: Akut solunum sikintisi sendromu, COVID-19: koronaviriis hastalig-2019, KOAH: kronik obstriiktif akciger hastaligi, tip H: tip high, tip L: tip light, tip Int: tip intermediate

sUrelerinin (saat) (ortalama + SS) tip H (218,8+145), tip L
(161,4+117,6), tip Int (84+50) (p=0,255); yogun bakim
sUrelerinin (gun) (ortalama + SS) tip H (10,7+7,1), tip L
(7,6+4,8), tip Int (3,5+2,1) (p=0,157) ve mortalite (%)
oranlarinin tip H (70,6), tip L (63,6), tip Int (100) (p=0,583,
Sekil 2) benzer oldugu tespit edildi.

COVID-19 iliskili ARDS fenotiplerinde, mortalite ile strls
basinci dlzeyi arasinda istatistiksel iliski yoktu. Ancak,
mortalite oraninin, APRV uygulanan hastalar degerlendirme
disi birakildiginda (uygulanan yUksek basincin, sirls basinci
dlzeyini etkilemesi nedeniyle) slrls basinci dizeyi ile iliskili
oldugu goérdldi (p=0,023).

Subgrup analizine tip Int (n=2) grubu, hasta sayisinin
az olmasi nedeniyle dahil edilmedi. Tip H fenotipe sahip
hastalarda mekanik ventilasyon desteginde uygulanan
PEEP (p=0,128), slrls basinc (p=0,377), FiO, (p=0,233),
solunum frekansi (p=0,078) ile mekanik ventilasyon slresi
arasinda iliski yoktu. Tip L fenotipe sahip hastalarda da
mekanik ventilasyon desteginde uygulanan PEEP (p=0,407),
surls basinci (p=0,291), FiO, (p=0,246), solunum frekansi

Mortalite

- ARDS
1.0 FENOTIPI
] _OTPH
SOTIP it
TiPL

0,67

Survival

0,4

4 L L

0,0 e

T T T T T
00 500 10,00 15,00 20,00 25,00

Yogun Bakim Siiresi (giin)

Sekil 2. Yogun bakim Unitesinde hasta fenotipleri ve mortalite
ARDS: Akut solunum sikintisi sendromu
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Tablo 1. COViD-19 iliskili ARDS Fenotipleri ve hasta zellikleri

TipH TipL Tip Int

(n=34) (n=11) (n=2) P
Yas (yil) ortalama + SS 64,8+11,5 59,3+14,6 67+12,7 0,404
Cinsiyet (kadin) (%) 41,2 81,8 50 0,064
VKi (kg/m?) ortalama + SS 28,443,5 24,1139 26,15,0 0,042
Sistemik hastalik (%)
Diabetes mellitus 41,2 54.5 50 0,732
Koroner arter hastaligi 23,5 36.4 - 0,488
Hipertansiyon 55,9 61.6 50 0,882
Kronik bobrek yetmezligi 8,8 - - 0,542
APACHE-Il ortalama * SS 23,5+10.4 24,1+8,8 36,5+6,3 0,181
SOFA ortalama +SS 12,8+2.9 10,121 13,415,0 0,127
Cstat (ml/cmH,0) + SS 26,2+5.4 93,5+18,6 44,8444 0,000001
PaO,/FiO, ortalama + SS 134,3+66.1 122,8+48,5 98,6+13,6 0,838
ARDS siddeti (%) 0,938
Siddetli 45,5 353 50
Orta 45,5 50 50
Hafif 9,1 14,7 -
WBC (mcL) ortalama =SS 10,55,6 11,745,3 9,5¢2,6 0,760
CRP (mg/L) ortalama +SS 107,1+87,3 85,1+60,1 104,2+51,9 0,820
D-dimer (ng/mL) ortalama + SS 263512725 407814022 16091699 0,624
Ferritin (ng/mL) ortalama + SS 4519+1727 103441097 293742328 0,261
Prokalsitonin (ng/mL) ortalama + SS 4,07+13,6 0,55+0,59 0,41+0,03 0,630
COVID-19: Koronaviriis hastaligi-2019, ARDS: akut solunum sikintisi sendromu, SS: standart sapma, APACHE-II: Akut Fizyoloji ve Kronik Saglik Degerlendirmesi-Il, SOFA: Sirali
Organ Yetmezligi Degerlendirmesi, WBC: beyaz kan hiicresi, CRP: C-reaktif protein, tip H: tip high, tip L: tip light, tip Int: tip intermediate, PaO,/FiO,: parsiyel arterial oksijen
basinci/fraksiyonelinspire oksijen

(p=0,636) ile mekanik ventilasyon slresi arasinda iliski
olmadig! tespit edildi. Tip H ve tip L fenotiplerinde yogun
bakim siresi ile PEEP (p=0,135 ve 0,298), sirls basinci
(p=0,362 ve 0,264), FiO, (p=0,117 ve 0,197) ve solunum
frekansi (p=0,084 ve 0,454) arasinda iliski gosterilemedi.
Mekanik ventilasyon destegi tip H ve tip L fenotiplerinde
[(PEEP: p=0,684 ve 0,180), (sUrls basinci: p=0,133 ve
0,849), (FiO,: p=0,213 ve 0,487), (solunum frekansi: p=0,646
ve 0,394)] mortaliteyi etkilemedi. Calismamizda tim hastalar
icin mortaliteyi etkileyen faktorler Tablo 4'te d6zetlenmistir. Bu
faktorlerin grup ici analizlerinde ise mortaliteyi etkilemedigi
tespit edildi (p>0,05).

Tartisma

Calismamizda her Uc¢ fenotipte uygulanan mekanik
ventilasyon desteginin, mekanik ventilasyon slresi, yogun
bakim sUresi ve mortalite Uzerine etkisinin olmadigi gordlda.
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Tip H fenotipe sahip hastalarda istatistiksel olarak anlamli
olmasa da mekanik ventilasyon ve yogun bakim suresi, tip
L ve tip Int'den daha uzundu. Bazi yazarlar tanimlanan bu
farkh fenotipleri hastaligin seyri sirasinda olusan akciger
hasar ile aciklamakta ve tip H'nin aslinda tip L'nin ilerlemis
formu olabilecegini dne strmektedir (6). Tip H fenotipinde
gorilen uzun mekanik ventilasyon ve yogun bakim siresi,
hastaligin akciger lzerinde daha uzun sire etki gostermesi
nedeni ile aciklanabilecegini distUndlrmusttr. Gattinoni
ve ark. (10) da COVID-19 ARDS hastalarinda baslangicta
akciger kompliyansinin korunmasina ragmen hipoksi
goruldagin, hastaligin ilerleyen seyrinde ise hastalarin bir
kisminda akciger kompliyansinin azalabildigini bildirmislerdir.
Calismamizda tip H fenotipine sahip hastalarin daha fazla
oldugunu goérdik. Bu hastalarimizin ilerleyen dénemde yogun
bakim Gnitesine kabulleri sonucu COVID-19 pnémonisinin tip
L'den tip H formuna dénisme olasiligi nedeniyle meydana
gelmis olabilir.
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Tablo 2. ARDS fenotiplerinde mekanik ventilasyon yonetimi ve tibbi tedavi destegi

TipH TipL Tip Int

(n=34) (n=11) (n=2) P
Mekanik ventilatér modu (%) 0,141
CPAP 273 14,7 -
P-SIMV 18,2 67,6 50
V-SIMV 9,1 29 -
APRV 45,5 14,7 50
Mekanik ventilator parametreleri
PEEP (cmH,0) ortalama £ SS 11,5+7,3 16,949,8 17,5+10,2 0,344
PS (cmH,0) ortalama + SS 13,4157 9+7,9 9,5+£10,6 0,271
Pplat (cmH,0) ortalama * SS 28,0+3,4 28,0+5,1 30,0+4,3 0,522
DP (cmH,0) ortalama + SS 16,5£7,0 11,147,6 12,543,5 0,118
Frekans/dakika ortalama + SS 20,0+3,6 20,3+4,8 15,2+5,7 0,221
FiO, (%) 63,5+18,8 65,8+28,2 70,8+15,5 0,092
Tibbi tedavi (%)
Toculizimab 20,6 9,1 50 0,369
Anakinra 5,9 8,9 - 0,867
immiin plazma 2,9 - - 0,823
Prone pozisyon (%) 441 27,3 50 0,589

ARDS: akut solunum sikintisi sendromu, SS: standart sapma, CPAP: devamli pozitif hava yolu basinci, P-SIMV: basing-senkronize aralikli zorunlu ventilasyon, V-SIMV: hacim-
senkronize aralikli zorunlu ventilasyon, APRV: havayolu basinci tahliye ventilasyonu, PEEP: ekspirasyon sonu pozitif basing, PS: pressure support, Pplat: plato basinc, FiO,:

fraksiyonel inspire oksijen

Tablo 3. APRV modu harig ARDS fenotip gruplarinda mekanik ventilasyon yonetimi

TipH TipL Tip Int

(n=19) (n=9) (n=1) P
Mekanik ventilatér modu (%) 0,184
CPAP 17,2 50 -
P-SIMV 79,3 333 100
V-SIMV 34 11,7 -
Mekanik ventilatér parametreleri
PEEP (cmH,0) ortalama + SS 8,7+2,3 8,5+1,9 10 0,790
PS (cmHZO) ortalama +SS 15,5%£2,9 15,613,4 17 0,942
Pplat (cmH,0) ortalama * SS 27,7+3,6 25,6+6,1 25 0,562
DP (cmH,0) ortalama + SS 19433 17,114,4 15 0,346
Frekans/dakika ortalama + SS 19,6%3,6 20,8+5,1 16 0,435
FiO, (%) ortalama + SS 64,6120 69,1+27,6 60 0,985

APRV: havayolu basinci tahliye ventilasyonu, ARDS: akut solunum sikintisi sendromu, SS: standart sapma, CPAP: devamli pozitif hava yolu basinci, P-SIMV: basing-senkronize
aralikli zorunlu ventilasyon, V-SIMV: hacim-senkronize aralikli zorunlu ventilasyon, PEEP: ekspirasyon sonu pozitif basing, PS: pressure support, Pplat: plato basinci, FiO,:

fraksiyonel inspire oksijen, DP: siiriis basinci

2012 Berlin tanimina goére ARDS bilateral akciger

opasiteleri, kardiyojenik bir neden veya asiri sivi yiklenmesi
ile tam olarak agiklanmayan akut hipoksi (PaO,/FiO, orani
<300 mmHg) durumudur (2). Berlin tanimlamasinda ARDS

hastalarinda akciger kompliyansi herhangi bir siniflama igin
dikkate alinmamaktadir. Ashbaugh ve ark. (11) tarafindan
1967 tarihli orijinal ARDS taniminda, incelenen 12 hastanin
timdnde akciger kompliyansi 20 mL/cmH,O’dan azdi. Yaygin
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Tablo 4. Mortalite iligkili Faktorler

Olasilik orani 95% ClI P
APACHE-Il ortalama 2,978 1,053-858,659 0,048
SOFA ortalama 1,584 1,136-2,209 0,007
Prokalsitonin (ng/mL) ortalama 2,051 1,011-4,158 0,047

APACHE-II: Akut Fizyoloji ve Kronik Saglik Degerlendirmesi-Il, SOFA: Sirali Organ Yetmezligi Degerlendirmesi, Cl: giiven araligi

goris ARDS hastalarinda azalmis kompliyans beklentisi olsa
da bu netlik kazanamamistir. Calismamizda ortalama Cstat
(mL/cmH,0) (ortalama + SS)=42,8+30,2 bulunmus, COVID-
19 ARDS hastalarinda yapilan calismalar ile benzer oldugu
gordlmustir (12-14). Her Uc fenotipte de Cstat azalsa da,
azalan kompliyans ile PaO,/FiO, orani arasinda anlami iligki
gosterilememistir.

Kronik akciger hastaliklar, ARDS gibi bircok faktor akciger
kompliyansini etkileyebilir (15). YUksek vicut kitle indeksi
(VKI) bulunan, COVID-19 iliskili ARDS'li hastalarda yapilan
calismalar bu hastalarin gerekli tidal volim ve ventilasyonu
saglayabilmek icin daha ylksek basing destegi, daha
ylksek PEEP'ye ihtiyac duydugunu ve artan VKI ile akciger
kompliyansinin azaldigl gostermislerdir (16,17). Demografik
veriler ve Cstat karsilastirildiginda calismamizda da tip H
fenotipindeki hastalarin diger iki fenotipe gore daha ylksek
VKI'lerinin oldugu gorilmastdr.

COVID-19 ARDS'sinde akciger hasari dogrudan viral
hasar, trombotik, inflamatuar reaksiyonlar ve konak savunma
yaniti sonrasinda gelismektedir (18). Enflamasyon acisindan
hiperenflamatuvar ve hipoenflamatuvar ARDS fenotip
modelleri de tanimlanmistir (19). COVID-19 enflamatuvar
alt fenotipleri ile, ARDS kompliyans fenotipleri arasinda
iliski olup olmadigl heniz bilinmemektedir. Calismamizda
enflamasyon belirtecleri olan ve calismalarda da mortalite
ile iliskilendirilen (13,20-23) WBC, CRP ferritin ve D-dimer
dizeyleri ile COVID-19 kompliyans fenotipleri arasinda
anlamli iliski bulunmamistir. Hastalarin klinik takipleri,
enflamatuvar belirtecleri dogrultusunda dizenlenen interlokin
1 ve interlokin 6 blokor tedavilerinin de benzer olmasi, her
Uc fenotip gelisiminde immun reaksiyon ile iliski olmadigini
dUsUndurmastur.

Bilgisayarli tomografi bulgularina goére Uc¢ fenotip
tanimlanan [tip 1: Subplevral bdlgede fokal tutulum (tip L),
tip 2: Homojen olmayan sekilde dagiimis atelektazi ve peri-
bronsiyal opasiteler (tip Int), tip 3: Dlzensiz yaygin tutulum
(tip H)] COVID-19 iliskili ARDS hastalarinda, mekanik
ventilasyon stratejisinin tip 1 hastalarinda 6 mL/kg VT, orta
dlzey PEEP tip 2 hastalarinda ylksek PEER tip 3 hastalarinda
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ise 6 mL/kg tidal volim ve uygun PEEP stratejisi Onerilmistir
(24). Calismamizda da ilk kabul sonrasi P-SIMV mekanik
ventilasyon modunda tiim hastalarimizi koruyucu mekanik
ventilasyon stratejisine goére solunum destegi sagladik.
Sonraki arter kan gazi PaO,, PaCO,, pH, SpO, degerlerine
ve koruyucu mekanik ventilasyon stratejisine gore mekanik
ventilatér destegimizi revize ettik. COVID-19 ARDS Cstat
iliskili Gg alt fenotipte de kan gazi degerlerine gére mekanik
ventilator basinglari, frekans ve FiO, (%) ihtiyaci arasinda
anlamli fark olmadigini gérdtk. Her (g fenotipte de mekanik
ventilasyon stratejisi sonrasi PaO,/FiO, degerine gére prone
pozisyon ihtiyaci agisindan da anlamli fark yoktu. Tip H ARDS
fenotipli hastalarda istatistiksel olarak anlamli fark olmasa da
diger iki fenotipe gére APRV modunun daha sik kullanildigi
goruldi. APRV modunda uygulanan yltksek basing destegi,
PEEP ve driving pressure dlzeyini etkileyebileceginden
APRV uygulanmayan hastalarda da her (¢ fenotipte mekanik
ventilator parametreleri arasinda istatistiksel fark yoktu.

COVID-19 ARDS hastalarinda koruyucu mekanik
ventilasyon stratejisinin mortaliteyi azalttigi ve onceki
calismalara benzer slris basinci ile mortalite arasinda iliski
oldugu gdsterilmistir (8,25,26). Calismamizda her (g fenotip
icin mekanik ventilasyon stratejisi ile mortalite arasinda
herhangi bir iliski gdsteremesek de tim calisma hastalarinda
onceki calismalara benzer sekilde, ancak APRV modu
uygulanan hastalar degerlendirme disi birakildiginda sutris
basinci ile mortalite arasinda iliski oldugunu goérduk.

Calismanin onemli kisithliklari mevcuttur. Calisma az
saylida hasta ile retrospektif planlanmis ve Ug fenotipte hasta
sayllarinin benzer olmamasi ¢alismanin istatistiksel olarak
glclnU azaltmistir. Ayrica hastalarin yogun bakim Unitesine
ilk kabul edildikleri mekanik ventilator degerlerine gore
Cstat belirlenmis ve fenotip siniflamasi yapilmisti. COVID-
19 ARDS fenotiplendirmesinde tanimlanan ventilasyon
perflizyon oranlari ve akciger agirliklari (6) dikkate alinmadan
fenotip siniflari belirlenmeye calisiimistir. Elde edilen veriler
ile mekanik ventilatér parametrelerinin iliskisi geriye donuk
incelendiginden standardize edilemez.
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Sonug

Gorebildigimiz kadariyla calismamiz haricinde literattirde,
COVID-19 iliskili ARDS hastalarinda akciger kompliyansini
etkileyebilecek diger dislayarak yapilan
kompliyans ve mekanik ventilator stratejisini inceleyen
baska calisma yoktur. Bu nedenle verilerimizin, COVID-19
ARDS iliskili fenotiopler ve mekanik ventilasyon iliskisini
dogru yansitabilecegini disUnUyoruz. Calismamizda her

nedenleri

Uc fenotipte de mekanik ventilasyon stratejisinin mekanik
ventilasyon ihtiyaci, yogun bakim stresi ve mortalite Uzerine
anlamli etkisini gdésteremedik. Verilerimiz Surviving Sepsis
Campaign panelinde énerilen COVID-19 ARDS hastalarinda
mekanik ventilasyon stratejisini desteklemektedir.
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The Effect of Convalescent Plasma Infusion in the
Intensive Care Unit on Mortality of COVID-19 Patients:
A Retrospective Cohort Study

Yogun Bakim Unitesinde Konvelesan Plazma
Infiizyonunun COVID-19 Hastalarinin Mortalitesi
Uzerinde Etkisi: Retrospektif Bir Kohort Calismasi

ABSTRACT Objective: This study investigates the effect of convalescent plasma (CP) addition
to the standard treatment on mortality in critical coronavirus disease-2019 (COVID-19) patients.
Materials and Methods: This retrospective cohort study was conducted by evaluating the data of
255 critical COVID-19 patients in Marmara University Medical Faculty Hospital, Pandemic Intensive
Care Unit (ICU), between April and November 2020.

Results: The patients were divided into two groups, a control group that received standard
treatment (153; 60.0%) versus a second group that received CP in addition to standard treatment
(102; 40.0%). The ICU mortality rate was found to be lower (p<0.05) in patients receiving CP (38;
37.3%) compared to patients not receiving CP (79; 51.6%). The use of CP was found to reduce
the probability of ICU mortality in patients with Acute Physiology and Chronic Health Evaluation-l|
(APACHE-II) score <10 [odds ratio (OR): 0.251; confidence interval (Cl) 95%: 0.063-0.994, p=0.049)
and APACHE-II score 11-14 (OR: 0.237; Cl 95%: 0.066-0.844, p=0.026). CP transfusion, however,
did not reduce the mortality in patients with an APACHE-II score of 15 and above. Furthermore,
each day of delay in CP transfusion was found to increase the probability of mortality by 1.3 times
(OR: 1.369; Cl 95%: 1.155-1.622, p<0.001).

Conclusion: The addition of CP to standard treatment in COVID-19 patients followed in ICU reduces
mortality.

Keywords: Convalescent plasma, COVID-19, SARS-CoV-2, intensive care unit, mortality

6z Amagc: Bu calismada yogun bakim tinitesinde (YBU) kritik koronaviriis hastaligi-2019 (COVID-
19) hastalarinda standart tedaviye eklenen konvelesan plazma (CP) uygulamasinin mortaliteye olan
etkisi arastirildi.

Gereg ve Yontem: Retrospektif kohort seklinde planlanan bu calisma 1 Nisan 2020-1 Kasim 2020
tarihleri arasinda Marmara Universitesi Tip Fakiltesi Hastanesi, Pandemi YBU'de, 255 kritik COVID-
19 hastasinin verileri degerlendirilerek gerceklestirildi.

Bulgular: Hastalar standart tedavi alan hastalar (153; %60,0) ve CP alan hastalar (102; %40,0) olarak
2 gruba ayrildilar. YBU mortalite orani CP alan hastalarda (38; %37,3), almayanlara gére (79; %51,6)
daha dUstk bulundu (p<0,05). Akut Fizyoloji ve Kronik Saglik Degerlendirmesi-Il (APACHE-II) skoru
<10 olan [olasilik orani (OR): 0,251; given araligi (Cl) %95: 0,063-0,994, p=0,049)] ve APACHE-II
skoru 11-14 olan (OR): 0,237; %95: 0,066-0,844, p=0,026 hastalarda CP tedavisinin YBU mortalite
olasiligini diistrdiigu belirlendi. APACHE-II skoru 15 ve Uzerinde olan hastalarda CP transflizyonunun
mortaliteyi distrmedigi saptandi. Ayrica CP transflizyonundaki her bir glinliik gecikmenin mortalite
olasiligini 1,3 kat arttirdigi (OR: 1,369; Cl %95: 1,155-1,622, p<0,001) belirlendi.

Sonuc: YBU'de takip edilen COVID-19 hastalarinda standart tedaviye ek olarak CP kullanimi
mortaliteyi dUstrmektedir.

Anahtar Kelimeler: Konvelesan plazma, COVID-19, SARS-CoV-2, yogun bakim Unitesi, mortalite
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1. Introduction

Severe acute respiratory syndrome, coronavirus
disease-2019 (COVID-19) pandemic caused by coronavirus
2 [severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2)] infection, continues to affect global public health and
related healthcare services seriously. More than 376 million
confirmed cases and 5,666,064 deaths over 220 countries/
regions worldwide reported COVID-19 cases as of February
2022 (1). This number continues to increase rapidly and is
expected to threaten more people’s daily life, mental and
physical health (2).

COVID-19 infection symptoms range from asymptomatic
infection, mild to moderate self-limiting respiratory disease
to severe progressive pneumonia, multi-organ failure, and
death (3,4). Previous studies reported that intensive care
unit (ICU) follow-up is required in approximately 14% to
29% of patients who develop COVID-19 pneumonia (5,6).
Standard supportive care and various therapeutic strategies
ranging from oxygen supplementation and steroid therapy in
mild pneumonia to extracorporeal membrane oxygenation
(ECMO) in critically ill patients were investigated (4,7). One
of the treatment strategies available in this complex and
chaotic environment is the infusion of specific antibodies
found in recovering patients’ plasma to COVID-19 patients
(8-12). The use of convalescent plasma in the treatment of
other infectious diseases has proven effective; however, it
is still under investigation in the context of COVID-19 (13).

The use of CP in the treatment of SARS, Middle East
respiratory syndrome (MERS), and H1N1 (2009) patients
were reported satisfactory efficacy and safety in the past two
decades (13,14). CP transfusion can be a promising treatment
for COVID-19 due to the similarities between SARS, MERS,
and COVID-19 regarding virological and clinical features (15).
Preliminary data from COVID-19 patients reported positive
results of CP transfusion (16-18). The United States Food
and Drug Administration (FDA) has approved the emergency
use of CP for patients with severe or life-threatening COVID-
19 (19). CP has a significant potential in the fight against
COVID-19, although finding suitable donors, the timing of
treatment, and logistical difficulties restrict its use (18,20).
Studies investigating the results of CP transfusion in COVID-
19 patients have emphasized that its use is beneficial,
especially in the early period in hospitalized patients (8,11).
However, some have found that it is not effective (9,10,16).
Thereby the use of CP in patients followed up in ICU has
become controversial. The inability to report the efficacy
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of CP use can be attributed to the fact that some patients
receive it before being admitted to the ICU or patients are
admitted to the ICU after the viral replication period has
ended. Therefore, studies on the use of CP in COVID-19
patients in ICU are limited (12,17,18).

Complex results and timing of studies investigating the
relationship between CP transfusion and the mortality of
COVID-19 patients create uncertainty regarding CP's use in
treating patients diagnosed with COVID-19 in ICU. Thereby,
this study evaluates the effect of CP transfusion in critical
COVID-19 patients in the ICU using a standardized approach
in a large health center, donor selection, and CP preparation
to eliminate this uncertainty.

2. Materials and Methods

2.1. Data Extract Center

This retrospective cohort study was conducted by
evaluating the data of COVID-19 patients treated in Marmara
University Training and Research Hospital, Pandemic ICU
between April 1, 2020, and November 1, 2020.

2.2. Data Collection

The data of patients diagnosed with COVID-19 admitted
to the ICU during the study period were collected by
scanning the hospital electronic database and patient files.

ICU admission and CP administration, ICU and length
of hospital stay, clinical parameters observed during ICU
admission, and laboratory results of the patients were
screened based on the age, gender, comorbidities, onset of
symptoms, and time to hospital admission. The development
and stage of acute kidney injury (AKI) according to the AKI
criteria determined by Kidney Disease: Improving Global
Outcomes, ARDS development, and severity according
to the Berlin criteria, Acute Physiology and Chronic
Health Evaluation-Il (APACHE-II), Sequential Organ Failure
Assessment (SOFA) score values calculated in the ICU,
treatments (vasoactive drug, antibiotic) and interventions
[mechanical ventilation (MV), hemodialysis, plasmapheresis,
ECMO], developing secondary infections, duration of MV,
and mortality data were evaluated during the ICU follow-up.

2.3. Study Population

The treatment of patients diagnosed with COVID-19 and
admitted to the ICU during the study period was planned
according to the guidelines published and updated by the
Ministry of Health (21).
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Requirements for obtaining CP from a recovering patient
per guidelines published by the Ministry of Health are as
follows: The diagnosis of COVID-19 infection via laboratory
test results [polymerase chain reaction (PCR) test positivity
studied from nasopharynx swab sample, or serological
SARS-CoV-2 antibody positivityl. Clinically (cough, fever,
shortness of breath, weakness, etc.) being at least 14 days
after recovery, and at least two negative PCR tests studied
from nasopharynx swab samples (one of the tests should
have been performed within the last 48 hours of the other).
Immune plasma donation is accepted from persons with
neutralizing anti-SARS-CoV-2 titers 1:80 and above. It is
separately labeled and applied as 200 mL divided components
by apheresis procedure (22). In patients with expected rapid
clinical progression and in patients with poor prognostic
parameters, in the presence of tachypnea (respiratory
rate >30/min), if the computed tomography findings are
compatible with COVID-19 and there is a >560% increase in
lung infiltration within 24-48 hours, if Sa0,<90% or Pa0,<70
mmHg was measured despite nasal oxygen support for 5 L/
min. or more, if there was a need for vasopressor support, a
need for MV, or an increase of at least 2 points in the SOFA
score, CP was planned to be performed. Intubation was
planned if hypoxemia, dyspnea-tachypnea (>30 breaths/min)
continued despite oxygen therapy if accessory respiratory
muscles were used (especially sternocleidomastoid) if there
was a paradoxical breathing pattern if respiratory alkalosis
(PaCO, <35 mmHg, pH>7.45) was present.

All patients admitted to the ICU with the diagnosis of
COVID-19 during the study's planned period were planned
to constitute the study sample. Twenty-five thousand one
hundred and eighty patients applied to our hospital with the
preliminary diagnosis of COVID-19 during the study period.
One thousand nine hundred and forty patients diagnosed
with COVID-19 were hospitalized. Three hundred and fifty-
three patients diagnosed with COVID-19 were admitted to
the ICU. It was calculated that at least 116 patients were
required for our study with a 95% confidence interval (Cl),
80% power, and a planned sample structure of 1/1. A total
of 255 patients were included in the study, 102 patients who
were followed up in the ICU after the exclusion criteria were
applied and CP was transfused, and 153 patients received
standard treatment (Figure 1).

2.3.1. Acceptance Criteria

All patients over the age of 18 years who were followed
up in the ICU with the diagnosis of COVID-19 were planned
to be included in the study.

2.3.2. Exclusion Criteria

Patients whose COVID-19 diagnosis could not be
confirmed, ones with multiple ICU admissions, patients
referred to an external center, and patients with missing data
were excluded from the study.

2.4. Primary Conclusion

The primary objective of the study was to evaluate
the effect of CP transfusion added to standard treatment
in COVID-19 patients followed in ICU on mortality. The
secondary objectives of the study were to evaluate the
effect of timing of CP transfusion on mortality in criticaly ill
COVID-19 patients and to determine the association of CP
use with mortality in patient groups with different disease
severity scores.

2.5. Ethical Issues

Institutional permission and ethics committee approval
(protocol code: 09.2020.1159, date: 21.01.2021) were
obtained from Marmara University Faculty of Medicine
Clinical Research Ethics Committee before the research
started. The study conforms to the provisions of the 1995
Declaration of Helsinki (as revised in Brazil, 2013).

2.6. Statistical Analysis

The data collected in the study were evaluated with
SPSS 22.00 software. Shapiro-Wilk test was used to test the
normal distribution of data. Categorical variables were given
as frequency (n) and percentage (%), numerical variables
as mean = standard deviation or median and interquartile
ranges. Independent samples t-test was used to compare
numerical data and the Mann-Whitney U test was used
when assumptions of this test could not be met. The chi-
square test was used to compare categorical variables and
Fisher’'s Exact test was used when the conditions of the
chi-square test could not be met. In patients who underwent
CP transfusion, plasma administration day was divided into
4 quarters (4, 5-6, 7-8, 29) to determine the relationship
between the number of days from the onset of the disease
to the administration of convalescent plasma and mortality.
In addition, APACHE-II score was divided into 4 quarters (10,
11-14, 15-18, 219) to determine the relationship between
disease severity and mortality. Logistic regression analysis
was used to determine the relationship between the groups
and mortality. The significance level was considered as
p<0.05.
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Patients hospitalized for
COVID-19 (n=1940)

Patients followed in clinics (n=1587)

ICU (n=353)

Patients who admitted to the

Excluded (n=98)
+ Patients whose diagnosis of
COVID-19 is not confirmed (n=24)
+ Patients who have been admitted to

A 4

the intensive care unit many times
(n=23)

+ Patients referred to an external center
(n=3)

+ Missing data (n=48)

Patients who included the study (n=255)

v
Standard therapy (n=153)

Figure 1. Flow diagram of patients selection
COVID-19: Coronavirus disease-2019, ICU: intensive care unit

3. Results

The general characteristics of the patients are provided in
Table 1. The ICU patients were divided into two groups, one
that received standard treatment (153; 60.0%) and another
that received CP transfusion in addition to the standard
treatment (102; 40.0%). Male gender was found to be more
common in both groups; gender and age distribution between
the two groups were found to be similar. The time from onset
of symptoms to hospital admission and admission into ICU
were similar in both groups. The prevalence of comorbidities
was found to be similar between the two groups. The most
common comorbidity was hypertension (HT) in both groups.
HT frequency was more common in the group not receiving
CP (79; 51.6%) compared to those receiving CP (39; 38.2%)
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Convalescent plasma therapy (n=102)

(p<0.05). The vast majority of patients in both groups were
diagnosed with acute respiratory distress syndrome (ARDS),
which was seen in 95.1% (97) of CP receiving patients and
92.8% (142) of non-CP patients. The frequency of mild,
moderate, severe ARDS, and PaO,/FiO, ratio of the patients
were found to be alike between the groups.

APACHE-II and SOFA scores were found to be alike
between the two groups at ICU admission. Heart peak
rate and minute respiration rate were higher, while oxygen
saturation was lower in the group receiving CP (p<0.05).
Ferritin, lactate dehydrogenase, and alanine aminotransferase
were higher in patients receiving CR On the other hand,
D-dimer, troponin, brain natriuretic peptide, and creatinine
were higher in the group not receiving CP when the
patients’ first laboratory parameters after ICU admission
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Table 1. Demographic characteristics and admission symptoms of the patients

Plasma- Plasma+
Parameter :\5(3 /0()6 0) :,0(3 A:()40)

Median (IQR) Median (IQR) p-value
Age (years), mean + SD 64.27+15.21 61.59+14.22 0.158
Gender 0.168
Male 100 (65.4) 75(73.5)
Female 53(36.4) 27 (26.5)
Duration between symptom-hospital (day) 4(2-7) 4 (3-6) 0.147
Duration between hospital-ICU (day) 4(3-8) 4 (2-6) 0.141
Comorbidity 121 (79.1) 70 (68.6) 0.059
Hypertension 79 (51.6) 39(38.2) 0.036
Diabetes 59 (38.6) 31(30.4) 0.181
Cardiovascular disease 50(32.7) 33(32.4) 0.956
COPD 26 (17.0) 13(12.7) 0.356
Malignancy 19 (12.4) 8(7.8) 0.245
CRF 17 (11.1) 5(4.9) 0.084
Cerebrovascular disease 23(15.0) 9(8.8) 0.143
Other 4(2.6) 6 (5.9) 0.162*
Admission symptom
Fever 59 (38.6) 54 (52.9) 0.024
Shortness of breath 103 (66.7) 80 (78.4) 0.042
Cough 53 (34.6) 46 (45.1) 0.093
Myalgia-arthralgia 25(16.3) 23(22.5) 0.214
Diarrhea 15(9.8) 16 (15.7) 0.159
Nausea-vomiting 8(5.2) 10(9.8) 0.162
Headache 5(3.3) 9(8.8) 0.056
Other 9(5.9) 10(9.8) 0.243
ARDS 142 (92.8) 97 (95.1) 0.461
Mild ARDS 25(16.3) 12 (11.8) 0.310
Moderate ARDS 52 (34.0) 39(38.2) 0.488
Severe ARDS 65 (42.5) 46 (45.1) 0.680
PaO,/FiO, 110 (78-182) 120 (80-180) 0.752

IQR: Interquartile range, ICU: intensive care unit, COPD: chronic obstructive pulmonary disease, CRF: chronic renal failure, ARDS: acute respiratory distress syndrome, PaO,:

partial pressure of oxygen, FiO,;: fraction of inspired oxygen, *Fisher’s Exact test

were examined (p<0.05). Procalcitonin, C-reactive protein,
lymphocyte count, lymphocyte percentage, neutrophil/
lymphocyte ratio, fibrinogen, and aspartate aminotransferase
levels were found to be homogeneous between the two
groups (Table 2).

Fifty-two (51.0%) patients who received CP during ICU
follow-up and 108 (70.6%) patients who did not receive
CP were mechanically ventilated (p<0.05). There were

no differences between the two groups in terms of the
duration of MV. High flow nasal cannula, non-invasive MV,
and awake prone position frequency were higher in patients
receiving CP On the other hand, intubation prone position
frequency was lower in patients not receiving convalescent
plasma (p<0.05). Hemodialysis, cytokine filter, ECMOQO,
and stem cell applications were alike in both groups. The
drugs administered to the patients were similar in both
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Table 2. Clinical and laboratory characteristics of the patients

Parameter Plasma- Plasma+ p-value
153 (60) 102 (40)
APACHE-II 15(8-19) 15(10-18) 0.774
SOFA 6 (4-8) 5(3-7) 0.053
HR (per min) 97+24 10723 <0.001
Systolic tension (mmHg) 121 (105-140) 120 (108-139) 0.429
Diastolic tension (mmHg) 68 (60-75) 70 (60-76) 0.761
Respiratory rate (per min) 32(27-38) 36 (32-40) <0.001
SpO, (%) 92 (88-95) 88 (84-90) <0.001
Laboratory parameters
Lymphocyte count (103 pL) 0.7 (0.5-1.1) 0.6 (0.4-0.8) 0.055
Lymphocyte (%) 7.0(3.8-11.1) 6.4 (4.2-11.0) 0.579
Neutrophil/Lymphocyte ratio 12.0(7.0-22.5) 13.8(8.0-21.0) 0.333
Procalcitonin (ng/mL) 0.55(0.16-1.76) 0.31(0.14-1.30) 0.088
CRP (mg/L) 150 (89-224) 128 (96-195) 0.273
Ferritin (ng/mL) 527 (215-936) 647 (404-1137) 0.024
LDH (U/L) 478 (333-643) 573 (414-711) <0.001
D-dimer (ug/mL) 1.97 (1.05-3.70) 1.24 (0.69-2.10) <0.001
Fibrinogen (mg/dL) 591+187 574171 0.470
Troponin (pg/mL) 33 (14-80) 17 (9-35) <0.001
proBNP (pg/mL) 1284 (390-5605) 729 (178-1789) 0.002
Creatinine (mg/dL) 1.02 (0.71-1.72) 0.81(0.63-1.31) 0.017
AST (U/L) 51 (35-81) 56 (37-77) 0.826
ALT (U/L) 33 (18-50) 39 (21-63) 0.021

APACHE-I: Acute Physiology and Chronic Health Evaluation-Il, SOFA: Sequential Organ Failure Assessment, HR: heart rate, SpO,: Peripheral capillary oxygen saturation, CRP:
C-reactive protein, LDH: lactate dehydrogenase, proBNP: brain natriuretic peptide, AST: aspartate transaminase, ALT: alanine transaminase

groups, with no significant differences between them. The
most commonly administered drug was favipiravir in both
groups. Other commonly administered agents were steroids,
antibiotics, and tocilizumab (Table 3).

Forty-eight percent of the group receiving CP during ICU
follow-up and 49% of the group not receiving CP developed
AKI. The proportion of patients who developed AKI and its
stages were found to be similar between the two groups.
The incidence of secondary infection was 48.0% (49) in the
CP group and 59.5% (91) in the non-CP group (p>0.05). The
prevalence of pneumothorax, another complication, did not
differ significantly between the two groups. Pneumothorax
was detected in 4 (3.9%) patients and 13 (8.5%) patients who
did not receive CP (Table 3). Rash and redness were reported
in 2 (1.96%) patients who underwent CP transfusion. No
other adverse effects and no severe complications were
observed.
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Mortality differed significantly between groups (Table 3).
The 28-day mortality rate was lower in patients receiving CP
(35; 34.3%) compared to those not receiving CP (73; 47.7 %)
(p<0.05). Furthermore, the ICU mortality rate was found
to be lower (p<0.05) in patients receiving CP (38; 37.3%)
compared to those not receiving CP (79; 51.6%). Length of
ICU stay did not differ significantly between groups, although
the length of hospital stay was longer in patients receiving
CP [19 days; (14-17)] compared to patients not receiving CP
[16 days (10-24)]. CP treatment was found to reduce the
risk of ICU mortality in patients with APACHE-II score <10
[odds ratio (OR): 0.251; Cl 95%: 0.063-0.994, p=0.049] and
APACHE-II score 11-14 (OR: 0.237; Cl 95%: 0.066-0.844,
p=0.026) as a result of subgroup analyses conducted by
dividing the patients into quarters according to APACHE-II
score. CP transfusion did not significantly affect mortality
probability in patients with APACHE-II score of 15 and above
(Table 4).
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Table 3. Interventions and treatments administered to the patients, developing complications and mortality
Plasma- Plasma+
Parameter :‘5(30/:;; 0 :‘O(E/:)‘l 0 p-value
Median (IQR) Median (IQR)
Treatment
Favipiravir 149 (97.4) 102 (100.0) 0.128*
Steroid 123(80.4) 87(85.3) 0.314
Tocilizumab 59 (38.6) 38(37.3) 0.833
Cytokine hemoadsorption 23(15.0) 18(17.6) 0.578
Stem cell 6(3.9) 1(1.0) 0.159
Antibiotic 116 (75.8) 71 (69.6) 0.272
Vasopressor 104 (68.0) 51(50.0) 0.004
Ventilation
HFNC 31(20.3) 62 (60.8) <0.001
Awake prone positioning 34(22.2) 59 (57.8) <0.001
NIMV 5(3.3) 26 (25.5) <0.001
MV-intubation 108 (70.6) 52 (51.0) 0.002
Prone intubated 21(13.7) 30(29.4) 0.002
ECMO 6(3.9) 6(5.9) 0.469
Complication
Seconder infection 91 (59.5) 49 (48.0) 0.072
AKI 75 (49.0) 49 (48.0) 0.878
AKI 1 21(13.7) 19 (18.6) 0.292
AKI2 12(7.8) 12(11.8) 0.094
AKI3 42 (27.5) 18(17.6) 0.071
Hemodialysis 38(24.8) 19 (18.6) 0.244
Mortality
Mortality ICU 79 (51.6) 38(37.3) 0.024
28-day mortality 73 (47.7) 35(34.3) 0.034
Duration of MV 6 (4-13) 6 (4-11) 0.877
Length of stay in the ICU 8 (5-14) 10 (6-14) 0.116
Length of stay in the hospital 16 (10-24) 19 (14-27) 0.015
IQR: Interquartile range, HFNC: high flow nasal cannula, NIMV: non-invasive mechanical ventilation, MV: mechanic ventilation, ECMO: extracorporeal membrane oxygenation,
AKI: acute kidney injury, ICU: intensive care unit, *Fisher’s Exact test

A significant relationship was determined between
the time from onset of symptoms to plasma therapy and
ICU mortality from subgroup analysis of patients receiving
CP treatment. It was determined that CP transfusion
was performed later in patients with mortality [8 days (6-
9)] compared to patients without mortality [6 days (4-7)]
(p<0.001). Each day of delay in CP transfusion increases the
probability of mortality by 1.3 times according to the analysis
obtained (OR: 1.369; Cl 95%: 1.155-1.622, p<0.001). It was

determined that there was no difference in mortality in
the first four days between the patients who received CP
treatment (OR: 0.410; Cl 95%: 0.094-1.789). The probability
of mortality increased approximately 3.5-fold in patients
receiving treatment in 7-8 days (OR: 3.492; Cl 95%: 1.012-
12.051, p=0.048), and the increase in the probability of
mortality was 5.6-fold (OR: 5.657, Cl 95%: 1.792-17.854,
p=0.003) in patients receiving CP treatment in 9 or more
days as a result of the subgroup analyses conducted by
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Table 4. Relationship between APACHE-II score and transFusion timing with mortality in patients receiving convalescent plasma therapy
Parameter OR Cl %95 p-value
APACHE-II score

APACHE-II <10 0.251 0.063-0.994 0.049
APACHE-II11-14 0.237 0.066-0.844 0.026
APACHE-II 15-18 0.500 0.191-1.310 0.500
APACHE-II 219 2.857 0.712-11.462 0.139
CP therapy

CP therapy day 1.369 1.155-1.622 <0.001
CP subgroups

CP <4 day References

CP 5-6 day 0.410 0.094-1.789 0.236
CP 7-8 day 3.492 1.012-12.051 0.048
CP =9 day 5.65 1.79-17.85 0.003
OR: Odds ratio, CI: confidence interval, APACHE-II: Acute Physiology and Chronic Health Evaluation-II; CP: convalescent plasma

dividing the day data starting CP transfusion into quarters
(Table 4).

4. Discussion

It was found that CP treatment in COVID-19 patients
followed up in ICU reduced mortality in patients with low
APACHE-II score (<10) and had no effect on mortality in
critical patients with a high APACHE-II score (>15). Besides,
CP transfusion timing was associated with mortality. It
was found to increase in the patients who underwent CP
transfusion on the 7th day and after compared to the patients
who underwent CP transfusion within the first four days.

The mechanism of action of CP transfusion is well
defined. The specific antibodies present in CP bind to the
virus and neutralize its virulent activity. The use of virus-
neutralizing antibodies reduces viral load and prevents SARS-
CoV-2 from entering uninfected cells (23). Thus, CP can
suppress the peak viremia within seven days of infection,
followed by virus cleansing with the onset of patients’
immune response (24). This theoretical basis explains why CP
transfusion in the early period of COVID-19 is more effective
than late transfusion. Another critical issue in CP activity is
the amount of neutralizing antibodies it contains. The use of
CP with low antibody levels may cause a weaker response
than desired in humoral immunity. US-FDA recommends the
measurement of neutralizing antibody titers in CP A titer of
1:160 is recommended if the measurement is possible. An
antibody titer of 1:80 is also indicated to be acceptable if the
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measurement cannot be performed according to US-FDA.
In addition, it is recommended that appropriate donors are
selected to obtain effective CRand CP is collected in licensed
blood institutions under standard procedures and regulations
for plasma collection (25).

The results of previous studies investigating the
relationship between the use of CP and mortality in
COVID-19 patients are contradictory (8-12,16,26-28). Some
studies have reported a decrease in mortality similar to our
results (8,11,16,27), whereas others have reported that CP
transfusion is ineffective on mortality (9,10,12). The mortality
rate of CP transfused patients was found to decrease by
51% compared to standard treatment in a systematic
analysis of CP transfusion in COVID-19 (27). Mortality
after 7 and 30 days of CP transfusion was analyzed; it was
found that CP transfusion reduced mortality in a large study
evaluating the data of patients with severe or life-threatening
COVID-19 who received at least one unit of CP transfusion
at hospitalization (16). These results support CP efficacy
as a therapeutic tool in COVID-19. However, a Cochrane
analysis including 20 studies concluded that the effect of CP
transfusion on mortality is uncertain contrary to the above
results (28). CP transfusion was not found to be superior
to placebo in patients diagnosed with COVID-19 pneumonia
when the 30-day clinical results were examined in a
multicenter study excluding mild and moderate pneumonia
cases (10). CP transfusion was not associated with 28-day
mortality in another multicenter study involving patients with
severe COVID-19 pneumonia (9). These complex results may
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have been caused by the lack of standardization and control
procedures regarding the donor selection process, the level
of antibodies in CP units, the different timing of transfusion,
and the severity of the disease in patients. This may even
explain the different outcomes seen in similar patient groups.

The optimal timing of CP treatment is unknown (29). It is
known to have higher efficacy when transfused early in the
course of an infectious disease in the past (30). In agreement
with our results, previous results show that each one day
delay for CP transfusion increases the probability of mortality
in patients by 36%. In agreement with our results, previous
results show that each one day delay for CP transfusion
increases the probability of mortality in patients by 36%. A
meta-analysis study found that COVID-19 patients treated
with early CP transfusion were more likely to survive (31). It
was concluded in another study that CP reduced mortality
in patients who underwent transfusion within 72 hours (11).
Another recent study established that CP transfusion within
72 hours in the early stages of COVID-19 reduced the risk of
progression to severe respiratory disease by 48% in elderly
adult patients (8). A multicenter study conducted in the USA
determined that the mortality of patients who received CP
transfusion within the first 72 hours was lower than that of
patients who underwent later CP transfusion (32). These
results indicate that the therapeutic effect of CP transfusion
is associated with transfusion timing.

Another parameter affecting the results in patients
undergoing CP transfusion is disease severity. The fact that
CP transfusion was found to reduce mortality in patients
with low APACHE-II scores and not associated with mortality
in patients with high scores supports this hypothesis. The
results of our study are consistent with previous studies.
CP use was associated with clinical improvement in severe
cases in a similar study; however, it was not associated
with critical patients’ mortality (12). A meta-analysis study
concluded that mild COVID-19 cases benefited more from
CP transfusion when compared to critical cases (31). The
advanced pathological process accounts for the lack of CP
efficacy in critical cases with high APACHE-II scores (26).
The mortality estimation obtained with the APACHE-II
score is found to be lower when applied to COVID-19
patients compared to normal ICU patients (33). This can
be explained by the fact that Glasgow coma score, an
important component of the APACHE-II score, remains high
in COVID-19 infection. In COVID-19 patients, the nervous
system is typically less affected than the respiratory system

(33). Additionally, a study established that neutralizing
immunoglobulin G autoantibodies against interferon was
not detected in asymptomatic or mild COVID-19 cases
but was in 10.2% of critical COVID-19 cases, emphasizing
the possibility of potential harm related to CP (34). These
autoantibodies may cause a defective type | interferon
response, contributing to the severity of the disease. Transfer
from donor to critical COVID-19 patient with CP may lead to
the exacerbation of the case. The longer ICU stay in patients
undergoing CP can be explained by the lower mortality in
patients undergoing CR Low CP mortality may have caused
more living patients to stay in the ICU and the ICU stay to be
longer in patients who underwent CR

The study has some limitations such as the
implementation of standardized treatment protocols
according to the recommendations of the current guidelines
published by the Ministry of Health of all patients, the
evaluation of factors such as secondary infection that may
have an effect on the prognosis, AKI development, and the
absence of data loss in the patients included in the study
due to the completion of the entire treatment process in our
hospital in addition to the strengths of our study. First, it lacks
dynamic clinical and laboratory data due to its retrospective
design. Furthermore, this retrospective design can
inevitably result in some confounding factors (for example,
biased patient selection). The data were collected from
the electronic health record database. This prevented the
possible level of detail with manual medical record review.
All of our patients were treated in a single health center
from a single geographical region. Therefore, the factors
associated with the results may vary in other geographical
regions despite the diversity in our patient population. The
relationship between the quality of donor plasma and the
efficacy of CP treatment could not be evaluated due to
the lack of detailed data on neutralizing antibody titer in
CP units. The significant difference between the groups in
prone positioning, both awake and after intubation, may have
affected mortality. The possibility of obesity contributing to
death in COVID-19 patients was excluded from the study
due to a lack of data on body mass index.

5. Conclusion

The inclusion of CP to the standard treatment in COVID-
19 patients with similar demographic and clinical features
followed in ICU resulted in reduced mortality compared to
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only standard treatment. The use of CP is reliable, and the
rate of complications is low. CP efficacy is influenced by
the timing of transfusion and the severity of the case. This
study concludes that early CP transfusion reduces mortality
in critically ill COVID-19 patients.
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