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

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

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

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

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

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

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

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

MANUSCRIPT TYPES
Original Researches

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

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

1) Title Page (Page 1)

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

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

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

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

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

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

2) Summary (Page 2)

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

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

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

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

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

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

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

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

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

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

4) References

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

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

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

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

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

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

If more than one editor: editors.

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

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

5) Tables, Graphics, Figures, and Pictures

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

Special Parts

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

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

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

Address for Correspondence

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

Tirk Yogun Bakim Dernegi

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

Phone: +90 212 292 92 70

Fax: +90 212292 92 71

Web page: www.yogunbakimderg.com

E-mail: dergi@yogunbakim.org.tr
info@yogunbakim.org.tr
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Investigating the Impact of Airway Management
Training on the Moral Distress and Compassion
Fatigue of Nurses Working in Intensive Care Units

) Havayolu Yonetimi EGitiminin Yogun Bakim
Unitelerinde Galisan Hemsirelerin Ahlaki Sikinti ve
Sefkat Yorgunluguna Etkisinin Arastinimasi

ABSTRACT Objective: Nurses in the intensive care unit (ICU) experienced high prevalence of
compassion fatigue and moral distress that can reduce job satisfaction and impact the quality of
care due to specific conditions of patients, thus identifying the factors affecting the compassion
fatigue and moral distress is very important. This study aimed to investigate the impact of airway
management training on the quality of care delivery and moral distress and compassion fatigue
in nurses.

Materials and Methods: This study was conducted on 50 nurses working in the ICU. Data collection
tools included Moral Distress Scale and Multidimensional Fatigue Inventory, along with an airway
care checklist prepared according to nursing standards. Before the intervention, participants
completed the gquestionnaires and their function of airway care was investigated through the
checklist. Nurses were trained face to face. After training, assessors evaluated the nurses by
observing the quality of airway care through the standard checklist. Then, moral distress and
fatigue questionnaires were filled again, and results before and after training were analysed.
Results: The rate of moral distress and fatigue among nurses has significantly reduced before and
after training (p<0.001). In addition, the quality of airway management increased from 70% to
86% (p<0.001).

Conclusion: Airway management training can decrease the nurses’ moral distress and compassion
fatigue and improve the quality of airway care. The ability of nurses working in the ICU including
knowledge and practice increased leading to improved quality of care and reduced moral distress
and compassion fatigue. Therefore, periodic training workshops in airway management can be
very effective.

Keywords: Airway management, compassion fatigue, education in practice, intensive care units,
moral distress, respiratory care

0Z Amag: Yogun bakim Unitesinde (YBU) calisan hemsireler, is doyumunu azaltabilecek ve hastalarin
ozel durumlari nedeniyle bakim kalitesini etkileyebilecek sekilde, yaygin olarak sefkat yorgunlugu ve
ahlaki sikinti yasamaktadirlar. Bu nedenle sefkat yorgunlugunu ve ahlaki sikintiyr etkileyen faktorlerin
belirlenmesi cok 6nemlidir. Bu ¢alisma, hemsirelerde havayolu yonetimi egitiminin bakim kalitesi ile
ahlaki sikinti ve sefkat yorgunluguna etkisini arastirmayr amaclamaktadir.

Gerec ve Yontem: Bu calisma YBU'de calisan 50 hemsire (izerinde yapilmistir. Veri toplama araclari
olarak Ahlaki Sikinti Olcegi ve Cok Boyutlu Yorgunluk Envanteri ile birlikte hemsirelik standartlarina
gore hazirlanmis bir havayolu bakim kontrol listesi kullanildi. Midahaleden 6nce, katilimcilar anketleri
doldurdular ve hava yolu bakiminin islevleri kontrol listesi araciligiyla arastirildi. Hemsireler y(iz ylze
egitim aldilar. Egitimden sonra degerlendiriciler, standart kontrol listesi araciligiyla havayolu bakiminin
kalitesini gozlemleyerek hemsireleri degerlendirdiler. Daha sonra ahlaki sikinti ve yorgunluk anketleri
tekrar doldurularak sonuglar egitim éncesi ve sonrasi analiz edildi.

Bulgular: Hemsireler arasinda ahlaki sikinti ve yorgunluk orani egitim oncesi ve sonrasi énemli
Olctide azaldi (p<0,001). Ek olarak, havayolu yonetiminin kalitesi %70'den %86'ya yukseldi
(p<0,001).

Sonug: Havayolu yonetimi egitimi hemsirelerin ahlaki sikintisini ve sefkat yorgunlugunu azaltabilir ve
havayolu bakiminin kalitesini iyilestirebilir. YBU'de calisan hemsirelerin bilgi ve pratige dair yetenegi,
bakim kalitesinin artmasina ve ahlaki sikinti ve sefkat yorgunlugunun azalmasina yol acti. Bu nedenle
havayolu yénetimi konusunda periyodik egitim calistaylari ¢ok etkili olabilir.

Anahtar Kelimeler: Havayolu yonetimi, sefkat yorgunlugu, uygulamali egitim, yogun bakim
Uniteleri, ahlaki sikinti, solunum bakimi
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1. Introduction

Nurses play an important role in managing intensive
care units (ICUs) (1) and taking care of patient’s receiving
ventilation is regarded as one of their responsibilities. In
addition, artificial airway is an invasive procedure. Airway
management will increases patient’'s chance of survival
although it can be distressful and difficult for caregivers
(2). The failure for performing necessary cares by artificial
airways among the patients may lead to a lot of damages
(3,4). However, considering the accurate care and its
standards result in reducing hospitalization time, costs, risks,
complications, and distress along with improving the quality
of patient and his family’s lives is very important (5,6).

Many studies reported that nurses working in ICUs face
numerous psychological and physical distresses, which can
influence the quality of their care (7). ICU staff can suffer
moral distress and compassion fatigue due to high mortality
rate, painful conditions of patients, and technology and
advanced tools (8-10). It has been estimated that 80% of
ICU nurses are experiencing moral distress (11). Shorideh
indicated a high level of moral distress in ICU nurses (12)
which can lead to adverse consequences such as loss of
belonging, lack of confidence, hopeless, anger, as well as the
feeling of inability to take care of patients (13,14).

In general, moral distress in nurses occurs when a
specific moral action is needed or in a specific situation,
where he should choose a treatment guideline based on his
personal moral bias. In addition, internal or external limits
which interference the performance of caring programs
cause moral distress (15). Moral distress prevalence is very
high in ICU because of crisis situations they face which lead
to decision making and therapeutic actions (10). For example
one of the most cause of nurses experienced distress as a
consequence of inadequate care provided by other nurses
and physicians the other cause was pain management and
its relation to extubation (16).

In another study, 81% of ICU nurses described
themselves powerless and ineffective. In addition, they may
fail to make decisions for their patients because of moral
conflicts (10). Since moral distress is often associated with
compassion fatigue, it will cause emotional exhaustion, job
exhaustion, position loss, or even profession leaving if the
nurses fail to overcome this feeling (17,18).

According to the culture and specific value in Iran,
organizational constraints, unnecessary measures, wrong
treatment, medical and medicinal errors, as well as

responsibility, competence and incorrect resources can cause
moral distress in ICU (12). Since nurses are the greatest
group in health care team, their training is considered as a
priority. Enough knowledge and skill in nursing field result
in developing the quality of patient care and feeling self-
satisfying (19,20). As a result, the present study aimed to
evaluate the impact of training the airway management on
the rate of moral distress and compassion fatigue of nurses
in ICUs in a medical and educational center.

2. Materials and Methods

2.1. Design

This study was approved by the Research Council
and the Ethics Committee of our University of Medical
Sciences (ethics committee reference number: IR.ARAKMU.
REC.1395.417) and received a license from the National
Center for Clinical Trials Control at IRCT2017062513110N3.
Then, the data were collected after the permission of the
hospital authorities, the satisfaction of the nurses, and an
explanation of the nature and objectives of the research.
The questionnaires were completed anonymously and the
subjects were allowed to leave during the study. This semi-
experimental study was conducted from February to July
2018.

2.2. Subjects and Recruitment

In this study, due to the limited statistical population, the
sampling method was census. All nurses working in ICUs
of an educational hospital in Arak city, Iran, were invited
to participate in the study. Finally, the number of samples
was b0 nurses who met the inclusion criteria and agreed to
participate in the study. The inclusion criteria were having
Bachelor of Science in Nursing or higher degree, working in
ICU at least for a year, and inclining to participate in the study.

2.3. Training Course

The intervention type was face-to-face training about
standard care of artificial airway, which took a 30-60-minute
session. The training covered a description of standard
controlling and suctioning the airway, oropharynx,
tracheostomy, and tracheal tube, along with an educating
pamphlet of verbal summary about the subject. The
questionnaires and related checklist were completed before
and after the intervention.
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2.4. Data Collection

The data were collected by using demographic
data questionnaire, Corley Moral Distress scale, and
Multidimensional Fatigue inventory.

2.4.1. Corley Moral Distress Scale

Moral distress questionnaire was used to measure
the frequency and intensity of moral distress among the
subjects in 24 questions based on the five-point Likert scale.
Moral distress in this questionnaire describes the times
facing distressful factors which is scored 0 for “l've never
confronted” to 4 for “I've been much confronted”. Further,
the intensity of moral distress defines the rate of tension
one felt while meeting distressful situations and varies from
“does not make me distressed” (score 0) to “makes me
distressed a lot” (score 4). The scores of each dimension
starts from zero to 96 and higher score indicates more
frequency or intensity of moral distress. This questionnaire
has been used in several studies in Iran in 2012 by Joolaee
by considering the specific conditions of the system of
providing services in Iran. Its validity was determined by
the content method and its reliability was confirmed by the
internal consistency method («=0.86) (21).

In the current study, the internal consistency of the
questionnaire was completed by 10 samples was measured
using SPSS software as well as the Cronbach’s alpha
coefficient, and the reliability coefficient was obtained to be
0.853

2.4.2. Multidimensional Fatigue Inventory

Fatigue inventory included 20 questions and examined
5 different dimensions including general fatigue, physical
exhaustion, mental fatigue, decreased activity and
motivation. Based on the Likert scale, it was ranged from
“Yes, it is completely correct” (score 1) to “No, it is totally
wrong” (score b). Altogether, scores between 21 and 47 are
mild, 74-48 moderate and 100-75 severe fatigue. Validity and
reliability of this questionnaire were investigated by various
studies such as Najafi (22,23).

2.4.3. Operation Checklist

The checklist of nurses’ performance in quality of airway
care was obtained from reliable resources, American Nurses
Association guidelines and nursing techniques and has been
approved by nursing professors of the university. Intra-class
correlations method was used to determine the reliability.
To this aim, two observers evaluated the performance of 10
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nurses according to the checklist simultaneously. Then, the
correlation coefficient was calculated 95.8%. The checklist
consists of 41 items about the standards of artificial airway
care based on a three-point Likert scale including systematic
actions score (1), non-systematic actions (0.5), and non-
taken actions (0). The range of the scores was between 0-41
and higher scores represented higher operation based on
percentage. The checklist completed by direct observation of
nurses’ operation in 3 working shifts. The individual operating
score was gained through observation in three times.

2.5. Statistical Analysis

According to the objectives of the study, descriptive
statistics (frequency, frequency percentage, mean and
standard deviation) and analytical statistics (paired sample
t-test, Kolmogorov-Smirnov test, Pearson correlation test)
were used to analyze the collected data based on the
significance level of 5% and confidence level of 80% by
using SPSS software version 20.

3. Results

In this study, 50 nurses working in ICUs with average age
of 33.14+5/54 were investigated. Among the subjects, 48
(96%) were women and 2 men. In addition, 17 people (34 %)
had one-year experience in ICUs (Table 1).

Table 1. Frequency distribution of research units based on
demographic characteristics

Variable n=50 no (%)
Female 48 (96)
Gender
Male 2(4)
. Single 11(22)
Marriage
Married | 39(78)
BS 46 (92)
Degree
MS 4(8)
1-5 14 (28)
6-10 15 (30)

Experience of nursing (years) 11-15 15 (30)

15-20 5(10)

21-25 1(2)
1-3 25 (50)
_ o 4-6 11(32)
Experience of working in ICU (years)
79 6(12)
10-12 3(6)

ICU: Intensive care unit, BS: Bachelor of Science in Nursing, MS: Master's Degree
in Nursing
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As examining the nurses’ quality of airway care before
and after the intervention program, 70% of the subjects
were able to provide an appropriate care before the training
while it increased to 86% after the training.

After intervention intensity and frequency of moral
distress, fatigue decreased, as well as the quality of airway
care increased after the training. Further, the result of paired
sample t-test indicated a significant difference between the
scores before and after training (p<0.05).

The result of Kolmogorov-Smirnov test indicated the
normal distribution of the data. Pearson correlation test
was used for examining the correlation coefficient between
intensity and frequency of moral distress and fatigue. As
shown in Table 2, a direct correlation was observed between
the rate of fatigue and frequency of moral distress (r= 0.661,
p<0.050), the intensity of moral distress and rate of fatigue
(r=0.666, p<0.05), the quality of airway care and intensity of
moral distress (r=-0.343, p<0.05), and the quality of airway
care and frequency of moral distress (r=-0.323, p<0.001),
as well as the quality of airway care and rate of fatigue (r=-
0.381, p<0.05) (Table 2).

4. Discussion

The present study aimed to investigate the relationship
between the airway care quality and the moral distress
and compassion fatigue in nurses working in ICU. The
result indicated that training the airway management and
enhancing the quality of care in intensive care patients could
reduce the moral distress and compassion fatigue among
the practitioners working in these units. The results in
line with McAndrew's study, which investigated the moral

distress in the nurses who were helpless in carrying out
some nursing care (24). In another study, it was claimed that
training and empowering nurses, working in the ICUs has
a direct relationship with reducing their moral distress (25).
In addition, the moral distress decreases when professional
competence increases (26). Further, Saechao revealed that
training the nurses, along with participating in webinar can
reduce their moral distress and fatigue (27).

In addition to enhancing self-efficacy, airway management
training will improve safety in taking care of patients (28,29).
In a qualitative study, the concern about the extent and quality
of care of patients, as well as lack of proper communication
between personnel and lack of autonomy in the care of
patients was cited as the factors causing moral distress in
the ICU (30). By considering the result of this study, more
ability to manage the airway reduces the moral distress.

Further, the results of the present study indicated
significant relationship between moral distress and fatigue,
which is consistent with the Mohammadi at al.'s (31) study.
Furthermore, some studies indicated that nurses’ fatigue can
be reduced by their training (32,33).

In addition, a significant relationship was observed
between the clinical experience and the quality of airway
care in the present study, which is in line with Whyte et
al.'s (34) study, which indicated that experienced nurses
have better knowledge in the care of patients. Further, Cason
et al. (35) reported that work experience in the ICU could
be effective in the optimal performance of the personnel,
which is consistent with the results of the present study
this means that further training of nurses will increase
their mastery of airway management. However, compared

Table 2. Results of correlation coefficients among the variables

Quality of airway care ;;-:S_:::cy of moral :jr:::rness:;y of moral Fatigue

p r p r ) r ) r
Quality of airway care - - <0.001 -0.323 <0.001 -0.343 <0.001 -0.381
Frequency of moral distress <0.001 -0.323 - - - - <0.001 0.661
Intensity of moral distress <0.001 -0.343 - - - - <0.001 0.666
Fatigue <0.001 -0.381 <0.001 0.661 <0.001 0.666 - -
Degree <0.009 0.261 0.346 -0.095 0.932 -0.009 0.250 -0.116
Experience of nursing 0.014 0.246 0.036 -0.210 0.006 -0.275 0.170 -0.138
Experience of working in ICU 0.004 0.282 0.024 -0.226 <0.001 -0.364 0.003 -0.290
Age 0.009 0.260 0.058 -0.190 0.003 -0.296 0.151 -0.145
ICU: Intensive care unit
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to the study conducted by physicians, it was revealed that
physicians with more experience offer less care quality (36).
This contradicting result may be related to the differences
in disciplines.

The present study found that more training and
knowledge of nurses in intensive care leads to less moral
distress and fatigue, which is congruent with the result of
another study which proved that the clinical experience
tends to improve nurses’ performance in acute situations
(37). A study shows that experienced nurses in pediatric
oncology unit have better coping responses than rookie
nurses (38). So consider to the result of present study it may
be possible to offset the nurses’ inexperience by increasing
their education.

5. Conclusion

Based on the results, training the management of airway
to nurses working in ICUs can reduce moral distress and
fatigue and improve the quality of their care.
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Yogun Bakim Unitesinde Eldiven Kullanimi
Glove Usage in the Intensive Care Unit

0z Amag: Eldiven kullanimi, saglik calisanlarinin kendilerini korumalarinin yani sira ellerine bulasan
biyolojik vicut sivilarini hastaya veya hastadan diger hastaya bulastirma riskini azaltmak icin
Onerilmektedir. Eldivenlerin gereksiz ve yanlis kullanimi capraz bulas riskini arttirabilir. Bu ¢alismada
daha 6nce eldiven giyme gdzlemi yapiimayan bir yogun bakim Unitesinde, eldivenlerin dogru ve
gerekli kullaniminin degerlendiriimesi amaclandi.

Gereg ve Yontem: Bu calisma prospektif, kesitsel, gdzlemsel bir calismadir. Calisma, bir Universite
hastanesinin 3. duizey genel yogun bakim tnitesinde yapildi. Yogun bakim tnitesinde ¢alisan hekim,
hemsire, hasta bakicilarin eldiven kullanim eylemleri gézlem yontemi ile belirlendi. Dogru eldiven
kullaniminda “5 gerekli durum” gozlendi. Gerekli olmayan durumlarda eldiven giyilmesi “gereksiz
eldiven kullanimi” olarak degerlendirildi. Gézlemler, yogun bakim Unitesi sorumlu hemsiresi,
enfeksiyon kontrol hemsiresi tarafindan yapildi.

Bulgular: Eldiven kullaniminda toplam 395 gozlem yapildi. Dogru eldiven kullanimi orani %67,8,
yanlis eldiven kullanim orani %32,2 idi. Kan ve/veya vicut sivilari ile temas olasiligi durumunda
%86,1 (n=101) olarak en yuksek oranda eldiven dogru kullanildi. Ayni hastada kirli islemler/farkli
bolgeler arasinda eldiven degisimi hig (n=68) yapilmadi. Gereksiz eldiven kullanimiise, %85,1 (n=74)
oraninda gozlemlendi. Eldiven kullaniminin mesleklere gore dagilimi istatistiksel olarak anlamli iken
(ki-kare: 44,15, p<0,001), cinsiyete gore anlamli degildi (ki-kare: 2,13, p<0,144 ).

Sonug: Eldiven kullaniminin sistematik olarak gézlemlenmesi, dogru ve gerekli eldiven kullaniminin
degerlendiriimesini saglamistir. Saglik calisanlarinin, eldiven kullanma konusundaki davranis
nedenlerini belirleyen, dogru eldiven kullanimini iyilestiren, gereksiz eldiven kullanimini énleyen
calismalar yapilmalidir.

Anahtar Kelimeler: Eldiven kullanma, dogru eldiven kullanma, gerekli eldiven kullanma, yogun
bakim Unitesi

ABSTRACT Objective: Glove usage is recommended for healthcare professionals to protect
themselves and reduce the risk of transmission of biological body fluids that get in contact with
their hands from one patient to another. Unnecessary and incorrect usage of gloves increases the
risk of cross contamination. This study aimed to evaluate the correct and necessary glove usage in
the intensive care unit (ICU) where wearing gloves is not observed.

Materials and Methods: This is a prospective, cross-sectional and observational study. The study
was made in a third level general ICU of a university hospital. Glove usage practice of physicians,
nurses and caregivers working in the ICU were determined by observation method. The “5
necessary moments” was observed in the appropriate glove usage. Wearing of gloves when
unnecessary was evaluated as “unnecessary glove usage”. Observations were made by the ICU
nurse and the infection control nurse.

Results: A total of 395 observations were made on glove usage. The rate of appropriate glove
usage is 67.8%, and misused gloves are 32.2%. The highest rate of correct glove usage was
86.1% (n=101), which was observed in the event of blood and/or body fluid contact. In the same
patient, dirty procedures/changing gloves between different regions (n=68) were not performed.
Unnecessary glove usage was observed at a rate of 85.1% (n=74). The distribution of glove
usage by profession was statistically significant (chi-square: 44.15, p<0.001); however, it was not
significant according to gender (chi-square: 2.13, p<0.144).

Conclusion: Systematic observation of glove usage provided an appropriate evaluation, thus
studies about necessary glove usage should be carried out to determine the reasons for healthcare
professionals’ behaviour in using gloves to improve correct glove usage and prevent its unnecessary
usage.

Keywords: Glove usage, correct glove usage, necessary glove usage, intensive care unit
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Giris

Saglik calisanlarinin kendilerini korumalari, ellerine
bulasan biyolojik viicut sivilarini hastaya veya hastadan diger
hastaya bulastirma risklerini azaltmak icin eldiven kullanmalari
onerilmektedir (1,2). Eldivenlerin rutin kullanimi, ilk olarak
edinilmis bagisiklik yetmezligi sendromu (acquired immune
deficiency syndrome - AIDS) salginina yanit olarak énerilmis
ve Hastalik Kontrol Onleme Merkezi tarafindan 1980'lerin
sonlarinda “evrensel onlemler” seklinde adlandirilarak
kullanima girmistir (2-4). Rutin eldiven kullanimi daha sonralari
temasla iliskili olarak artan kontaminasyon risklerini de
bertaraf edebilmek Uzere yayginlastirimis ve vlcut sivilarina
temas gerektiren ilgili tim uygulamalarda standart dnlemler
arasinda eldiven kullanimina da yer verilmistir (2,4).

Kan, idrar, mukus, sekresyon gibi vicut sivilari, vicut
cikartilari ve gozle gorilir sekilde vicut sivilari ile kirlenen
maddelere dokunma sirasinda eldiven kullaniimalidir. Kan
ve benzeri; viicut sivilarina veya kontamine olmus ylzeylere
maruz kalma potansiyeli yok ise eldiven kullaniimamalidir
(5,6).

Eldiven kullanimi, saglik calisanini korumak, hastadan
hastaya bulasi onlemek adina oldukga etkili bir dnlem
olmakla birlikte el kontaminasyonuna karsi tam koruma
saglamamaktadir. Mikroorganizmalar eldivenlerin kiglk
kusurlarindan kaynakl veya eldivenlerin c¢ikarilmasi
sirasinda ellerin kirlenmesi ile saglk calisanlarinin ellerine
bulasabilmektedir. Eldivenin c¢ikariimasindan sonra yapilan
el hijyeni, el dekontaminasyonunu saglayan temel unsurdur
(5-9). Diinya Saglik Orgiitii (DSO) verilerine gére, hastalari
kolonize eden mikroorganizmalarin %30'u, hasta temasi
sirasinda eldiven giyen saglik calisanlarindan bulasir (5,6).
Eldivenlerin zamaninda ¢ikarilmamasi veya degistiriimemesi,
islemler arasinda ve rutin hasta bakimi sirasinda eldiven
cikarma oranlarinin diistk olmasi, bir hastadan diger hastaya
gegcis sirasinda veya ayni hasta Uzerinde farkli bolgeler
arasinda degistirilmemesi gibi yanlis kullanimlar tehlikelidir.
Eldiven kullanimina iliskin kilavuzlar, bir hastadan diger
hastaya gecis sirasinda eldiven degistirmenin ve eldiven
cikarilmasinin ardindan el hijyeninin saglanmasinin énemini
vurgulamaktadir (5,8,10).

Loveday ve ark'nin (8) galismasinda eldivenlerin yanlis
kullaniminin gapraz bulasa neden oldugu bulunmustur.
Wilson ve ark'nin (10) calismasinda eldivenlerin yanlis
kullanildigr gésterilmistir. Fuller ve ark'nin (11) galismasinda,
eldivenlerin yanlis ve gerekli olmayan islemlerde kullanildig

g6zlemlenmistir. Yogun bakim dnitelerinde hastalarin
durumundan dolay! enfeksiyon kapma riski ylksek oldugu
icin mikroorganizmalarin elle bulasmasi 6nemlidir (9).
Daha 6nce eldiven giyme goézlemi yapilmayan bir yogun
bakim Unitesinde, eldivenlerin dogru ve gerekli kullanimini
degerlendirmesi amaclandi.

Gereg ve Yontem

Bu calisma, prospektif, kesitsel, gozlemsel tipte bir
calismadir. Calisma, bir Universite hastanesi anesteziyoloji
anabilim dali 3. dlzey, 12 yatakh yogun bakim Unitesinde
yapildi. Yogun bakim Unitesi, uygun eldiven giyme onerilerine
uyulmasini gerektirdigi icin secildi. Calisan hekim, hemsire,
hasta bakicilarin, eldiven dogru ve gereksiz kullanimi gozlem
yontemi ile belirlendi. DSO'niin tavsiye ettigi eldiven
kullanim durumlarina gore; veri toplama aracinda toplam
7 parametreden olusan “dogru eldiven kullanim” formu
kullanildi. Veri toplama formunda, eldiven kullanim durumlari
olarak 5 eylem belirlendi. Bu eylemler;

e Kan ve/veya vUcut sivilari ile temas olasilig,

e BUtUnligl bozulmus deri veya mukoza ile temas
durumu,

e Kontamine olmus esya ve cevre ylzeyleriyle temas
durumu,

e Temas izolasyonu uygulanan hasta ve cevresine
dokunmadan dnce,

e Ayni hastada farkl islemler/farkli bolgeler arasinda
eldiven degisimidir.

Bu eylemler disinda eldiven kullanilmasi “gereksiz eldiven
kullanimi” olarak kayit edildi. Gereksiz eldiven kullaniminda
cihazlarin (hasta takip monitorleri, ventilator, infizyon
pumplari) alarmlarinin susturulmasi, hasta ile ilgili kayitlarin
tutulmasi, telefon kullanilmasi, ilaclarin yerlestirilmesi gibi
islemler sayildi. Bu parametrelerin uygulanma durumu
gozlemlenerek, dogru/yanlis eldiven kullanimi ve gerekli/
gereksiz eldiven kullanimi belirlendi. Saglik personelinin
elinde kesik, cizik ve catlaklar olmasi durumunda eldiven
giyme gozlemi, hicbir saglik calisaninin elinde kesik, cizik ve
catlak oldugu belirlenemedigi icin bu parametre gbzlemden
cikarildr.

Gozlemler, arastirmaya dahil edilen saglik calisaninin
haberi olmadan yapildi. Bu nedenle galismaya katilanlardan
onam alinmadi. Ocak-Subat 2020 déneminde, toplam 48
saglik calisaninin (8 hekim, 28 hemsire, 12 hasta bakici)
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eldiven giyme eylemleri gozlemlendi. Goézlemlerimiz,
Ulkemizde COVID-19 olgusu gorildiginde sonlandirild.
Veriler, yogun bakim sorumlu hemsiresi ve enfeksiyon kontrol
hemesiresi tarafindan, hafta ici 08.00-16.00 saatleri arasinda,
gozlemcilerin rastgele saatlerde yogun bakim Unitesinde
bulunduklari zamanlarda toplandi. Goézlemciler, saglik
calisanlarinin gézlem formundaki “eldiven giyme eylemlerini”
gozlemledi. Verilerde, saglik ¢alisaninin meslek ve cinsiyet
bilgileri kayit edildi. Saglk calisaninin eldiven kullanimi ile ilgili
eylemleri veri olarak topland.

Arastirma icin Istanbul Universitesi-Cerrahpasa,
Cerrahpasa Tip Fakdltesi Klinik Arastirmalar Etik Kurulu'ndan
izin alindi (karar no: A-07, tarih: 07.04.2020). Calisma yapilan
yogun bakim Unitesi yoneticilerinden onam alindi.

istatistiksel Analiz

Calismada, eldiven kullanma eylemleri siklik, ytzdelik
verileri ile degiskenler arasinda iliski aramak icin ki-kare testi
kullanildr.

Calismaya dahil etme olcltleri: Yogun bakim Unitesinde
08-16 vardiyasinda calisan tim hekim, hemsire, hasta
bakicilar arastirmaya dahil edildi.

Calismadan dislanma dlgttleri: Yogun bakim Unitesinde
calisan diger meslek calisanlari, gece vardiyasinda calisan
asistan doktorlar arastirma disinda tutuldu.

Bulgular

Tamimlayici Bulgular

Saglik calisanlarinin endikasyonlara gére dogru-yanlis
eldiven kullanimina iliskin bulgular Tablo 1'de gosterildi.
Elde edilen verilere gore; kan ve/veya vlcut sivilari ile temas
olasiliginda dogru eldiven kullanim orani %86,1'dir (n=87).
Ayni hastada kirli islemler/farkli bolgeler arasinda eldiven
degisimi gerekliligi gézleminde (n=68) katilimcilarin hig
degisim yapmadigi gdzlemlendi (Tablo 1).

Gereksiz eldiven kullanimina iliskin bulgular Tablo 2'de
gosterildi. Katilimcilarin gereksiz eldiven kullanim orani ise
%85, 1'dir (n=74) (Tablo 2).

Katilimcilarin dogru-yanlis eldiven kullanimina iliskin
bulgular cinsiyete gore degerlendirildiginde kadinlarda dogru
eldiven kullanim orani %71,9 (n=167), erkeklerde %64,9
(n=228) olarak tespit edildi. Meslek gruplarina gore yapilan
degerlendirmede ise dogru eldiven kullanim oraninin en
ylUksek oldugu meslek grubunun hasta bakicilar %77,9
(n=95), dogru eldiven kullaniminin en disutk oldugu meslek
grubunun hekimler oldugu tespit edildi %41,9 (n=105).
Katilimcilarin cinsiyet ve meslek grubuna gore eldiven
kullanim oranlari Tablo 3'te gosterildi. Dogru eldiven kullanimi
acisindan cinsiyet ve meslekler arasinda iliski arayici analiz
sonucunda cinsiyetler arasinda istatistiksel olarak anlamli fark
tespit edilmedi, meslek gruplari arasinda istatistiksel olarak
anlamli fark oldugu tespit edildi (p<0,001) (Tablo 3).

Eldiven kullanim endikasyonlarinda mesleklere gore
dogru eldiven kullaniminin yer aldigi Tablo 4 incelendiginde;
kan ve/veya vlcut sivilarl ile temas olasilgl, butinligu
bozulmus deri veya mukoza ile temas durumunda, temas
izolasyonu uygulanan hasta ve cevresine dokunmadan
once endikasyonlarina gére meslek gruplarina gore eldiven
kullaniminin istatistiksel olarak ileri diizeyde anlamli bulundu
(p<0,0001). Kontamine olmus esya ve cgevre ylzeyleriyle
temas durumunda meslek gruplarina gore eldiven kullanimi
istatistiksel olarak anlamli bulundu (p>0,05). Ayni hastada
kirli islemler/farkli bolgeler arasinda eldiven degisiminin
saglanmasi uygulamasinda bir sabit oldugu icin istatistiksel
olarak hesaplanmadi (Tablo 4).

Gereksiz eldiven kullaniminin cinsiyet ve meslek
gruplarina goére Tablo 5 incelendiginde, cinsiyete ve meslek
gruplarina gore istatistiksel olarak anlaml olmadigi bulundu
(p>0,05) (Tablo 5).

Tablo 1. Eldiven kullaniminin durumlara gore dagilimi (n=395)

Dogru Yanlis Toplam
Durumlar

n % n % n %
Kan ve/veya viicut sivilari ile temas olasiligi durumunda 87 86,1 14 13,9 |101 100
BUtinligi bozulmus deri veya mukoza ile temas durumu 58 84,1 11 159 |69 100
Kontamine olmus esya ve cevre yiizeyleriyle temas durumu 59 83,1 12 16,9 |71 100
Temas izolasyonu uygulanan hasta ve ¢evresine dokunmadan 6nce 64 74,4 22 25,6 | 88 100
Ayni hastada kirli islemler/farkli bélgeler arasinda eldiven degisiminin saglanmasi | 0 0 68 100 | 68 100
Toplam 268 67,8 127 32,2 | 395 100
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Tartisma

Bu calisma, eldiven giyme durumunu tespit eden sinirli
sayida calismadan biridir. Gozlemlerimiz eldivenlerin dogru
ve yanhs kullaniminin yani sira gereksiz kullanim oranini da
ortaya koymustur. Calismamizda dogru eldiven kullanim
orani %67,8 olarak tespit edilmistir. Loveday ve ark. (8)
tarafindan yogun bakim Unitesinde yaptiklari calismada,
dogru eldiven kullanim orani %35,4 oldugu, Wilson ve
ark.'nin (10) calismasinda %45,7 oraninda eldivenin dogru
kullanildigi, Chau ve ark.'nin (4) calismasinda eldiven kullanim
genel uyumu %72,4, Flores ve Pevalin'in (2) calismasinda ise
eldiven kullanim genel uyumu %92 oranindadir. Sonugclardaki
bu farkliliklar, calismalarin ayn Ulkelerde ve birbirinden farkli
birimlerde yapilmasindan, saglik ¢alisanlarinin eldiven giyme
bilgi dizeylerinin birbirinden ayr olmasindan kaynaklanmis
olabilir. Calismamizda eldivenin dogru kullanimi, istenen
dlzeyin altinda degerlendirilir. Bu sonucun nedenleri, eldiven
kullanimi ile ilgili calisan egitimlerinin dlizenli yapilmamasi,
saglik calisanlarinin yanlis eldiven kullaniminin, capraz bulasa
neden olacagini bilmemeleri veya inanmamalarindan o6tUrd
olabilir.

Eldivenlerin, saglk calisanlarinin kan ve diger vicut
sivilarlyla temas etme riskini azaltmak, saglik calisanindan
hastaya veya hastadan diger hastaya bulasma riskini

Tablo 2. Gereksiz eldiven kullanimi (n=74)

Dogru Yanlis Toplam

Gereksiz eldiven

. n % n % n %
giyme

11 14,9 63 85,1 74 | 100

azaltmak icin kullaniimasi onerilir. DSO; evrensel énlemler
kapsaminda tibbi eldivenlerin, saglk calisanlarinin elinde
kan ve diger vicut sivilariyla kirlenme riskini azaltmak igin
kullaniimasini dnerir (5). AIDS salginina yanit olarak eldiven
kullanimini, Hastalik Kontrol Onleme Merkezi 1980'lerin
sonlarinda nerir (3). Calismmamizda kan ve/veya vicut sivilar
ile temas olasiliginda dogru eldiven kullanim orani %86, 1
olarak tespit edildi. Loveday ve ark. (8) tarafindan yapilan
calismada, kan ve/veya vicut sivilari ile ylksek riskte bir
bulas olasiligi durumunda calisanlarin eldiven kullanimi uygun
iken, orta riskte bulas olasiligi durumunda eldiven kullanim
oraninin %16, disUk riskte bulas olasiligi riskinde ise eldiven
kullanim oraninin % 1'e kadar distigu, ayni zamanda eldiven
kullaniminin, tiksinti ve korku duygusundan 6tirt oldugu
bu nedenle kullanildigi belirtiimistir. Wilson ve ark. (10)
tarafindan yapilan calismada %20,1 kan ve vicut sivilariyla
bulas durumu olusmus ve %44,1 oraninda eldiven uygun
kullanildigr belirtiimistir. Chau ve ark.'nin (4) calismasinda
gozlenen eldiven kullanim durumlarinin %71,4'Gnde kan,
vlcut sivilar, bosaltim, saglam olmayan deri veya mukoza
zarlarina maruz birakan prosedurler sirasinda katilimcilar
eldiven giymislerdir. Calisma sonuclarina gore, saghk
calisanlari kendilerine kan ve vicut sivilari ile bulas riski
ylksek oldugunda, bu bulastan dogan kendilerinin hastalik
kapma korkusundan, bulastan dogan tiksinti hissinden dolayi
eldiven giydikleri sdylenebilir.

Evrensel onlemler, capraz kontaminasyonu Onlemek
icin ayni hastada kirli islemler/farkli bolgeler arasinda
eldiven degisiminin saglanmasini onerir (1,4,12). Eldivenler
ayni hastadaki kirli islemler/farkli bdlgeler arasinda

Tablo 3. Eldiven kullaniminin cinsiyet ve mesleklere gore dagilimi (n=395)
L Dogru Yanlis Toplam

Cinsiyet

n % n % n %
Kadin 120 71,9 47 28,1 167 100
Erkek 148 64,9 80 351 228 100
Toplam 268 67,8 127 32,2 395 100
Ki-kare: 2,13, p<0,144 istatistiksel olarak anlamli degil
Meslek Dogru Yanlig Toplam

n % n % n %
Hemsire 150 76,9 45 231 195 100
Hekim 44 419 61 58,1 105 100
Hasta bakicl 74 77,9 21 22,1 95 100
Toplam 268 67,8 127 32,2 395 100
Ki-kare: 44,15, p<0,001 istatistiksel olarak anlamli
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Tablo 4. Eldiven kullanim durumlarinin mesleklere gore dagilimi (n=395)

Kan ve/veya viicut sivilari ile temas olasiligi endikasyonu

Dogru Yanlig Toplam
Meslek n % n % n %
Hemsire 51 98,1 1 1,9 52 100
Hekim 15 53,6 13 46,4 28 100
Hasta bakici 21 100 0 0 21 100
Toplam 87 86,1 14 13,9 101 100
Ki-kare: 34,45, p<0,0001 istatistiksel olarak anlamli
Biitiinligi bozulmus deri veya mukoza ile temas durumu endikasyonu

Dogru Yanlis Toplam
Meslek n % n % n %
Hemsire 31 96,9 1 31 32 100
Hekim 9 47,4 10 52,6 19 100
Hasta bakici 18 100 0 0 18 100
Toplam 58 84,1 11 15,9 69 100
Ki-kare: 26,42, p<0,0001 istatistiksel olarak anlamli
Kontamine olmus esya ve cevre yiizeyleriyle temas durumu endikasyonu
Meslek Dogru Yanlis Toplam

n % n % n %
Hemsire 29 90,6 3 9,4 32 100
Hekim 12 63,2 7 36,8 19 100
Hasta bakici 18 90,0 2 10,0 20 100
Toplam 59 83,1 12 16,9 71 100
Ki-kare: 7,34, p<0,025 istatistiksel olarak anlamli
Eldiven kullanim durumlarinin mesleklere gore eldiven kullanimi (n=395)
Temas izolasyonu uygulanan hasta ve ¢evresine dokunmadan dnce

Dogru Yanlis Toplam
Meslek n % n % n %
Hemsire 39 79,6 10 20,4 49 100
Hekim 8 40,0 12 60,0 20 100
Hasta bakici 17 100 0 0 17 100
Toplam 64 74,4 22 25,5 86 100
Ki-kare: 18,97, p<0,0001 istatistiksel olarak anlamli
Ayni hastada kirli islemler/farkli b6lgeler arasinda eldiven degisiminin saglanmasi
Meslek Dogru Yanlis Toplam

n % n % n %
Hemgsire 0 0 30 100 30 100
Hekim 0 0 19 100 19 100
Hasta bakici 0 0 19 100 19 100
Toplam 0 0 68 100 68 100
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Tablo 5. Gereksiz eldiven kullaniminin cinsiyet ve mesleklere gére eldiven kullanimi (n=74)
L Dogru Yanlis Toplam

Cinsiyet

n % n % n %
Kadin 3 10 27 90,0 30 100
Erkek 8 18,2 36 81,8 44 100
Toplam 11 14,9 63 85,1 74 100
p=0,508 istatistiksel olarak anlamli degil
Meslek Dogru Yanlig Toplam

n % n % n %
Hemsire 4 11,4 31 88,6 35 100
Hekim 2 10,0 18 90,0 20 100
Hasta bakicl 5 26,3 14 73,7 19 100
Toplam 11 14,9 63 85,1 74 100
Ki-kare: 2,66, p=0,263 istatistiksel olarak anlamli degil

degistirilmemesi ¢apraz bulasma riskini artirir. Yogun bakim
Unitelerinde hastane enfeksiyonlarinin ylksek oldugu ve
capraz bulas ile bu oranin arttigi bilinmektedir. Calismamizda,
ayni hastada kirli islemler/farkli bolgeler arasinda eldiven
degisimi hi¢c yapilmamistir. Kim ve ark.'"nin (13) (2003)
Amerika’'daki yogun bakim Unitelerinde yUrittigu gozlemsel
calismada, saglik calisanlarinin sadece %7,9'u, ayni hastanin
birden fazla vicut boélgesine/salgilarina temas durumunda
bir kez eldiven degisimi yapmislardir. Calismamizda ayni
hastadaki kirli islemler ve/veya farkli bolgeler arasinda
eldivenin hi¢c degistiriimemesi, saglik calisanlarinin, bu
durumun capraz bulasa neden olabilecegi konusundaki bilgi
eksikligi, bulasa neden olabilecegine inanmamalarindan
dolayi olabilir.

Calismamizda bulunan diger bir veri eldivenlerin gereksiz
kullanimidir. Calismamizda gereksiz eldiven kullanimi %85, 1
oraninda gozlemlendi. Flores ve Pevalin'in (2) calismasinda,
eldivenlerin gereksiz kullanim orani %42, Tel'in (14)
calismasinda hemsirelerin gereksiz eldiven kullanimi %89
olarak belirtilmistir. Gereksiz eldiven kullanim oraninin yiksek
olmasi, saglik calisanlarinin temiz islemler olarak tanimlanan
islemleri, kirli islemler olarak tanimlamalari bu durumdan
dolayi kendilerini bulastan korumak icin eldiven giydikleri
soylenehilir.

Calismamizda, dogru eldiven kullanim oraninin %77,9
ile en ylksek oldugu meslek grubunun hasta bakicilar,
%41,9 oraniyla en disik oldugu meslek grubunun
hekimler, hemsirelerin ise %76,9 oraninda dogru eldiven
kullandigl tespit edildi. Calismamizda kan ve vicut sivilar
ile bulas riski durumunda, hasta bakicilarin her islemde,
hekimlerin %53,6 oraninda, hemsirelerin ise %98,1

oraninda eldiven giydigi bulundu. Benzer sekilde Loveday
ve ark.'nin (8) yaptigl calismada da dogru eldiven kullanim
orani %80 oraniyla en ylksek oldugu meslek grubunun
hasta bakicilar, %23,8 oraniyla en disutk oldugu meslek
grubunun ise hekimler oldugu belirlenmistir. Hasta bakicilarin
gerceklestirdigi islemlerin %60'inda kan ve kan UrUnleri
ile temas etme risklerinin ytksek oldugu belirtilmistir. Bu
nedenle eldiven kullanimina 6zen gosterdikleri distndlebilir.
Buna karsin hekimler kendilerine bulas riskini disuk olarak
degerlendirdikleri veya hizli davranmak zorunda kaldiklari igin
eldiven kullanma oranlari distk kalmis olabilir.

Calismamizdaki sinirhilik, eldiven kullaniminin tek basina
ve sadece bir birimde gozlenmesidir.

Sonug

Eldiven kullaniminin sistematik olarak gozlemlenmesi,
dogru ve gerekli eldiven kullaniminin degerlendirilmesini
saglamistir. Saglk calisanlarinin, eldiven kullanim bilgi
durumu, eldiven giyme ve/veya giymeme ile ilgili davranis
nedenlerini belirleyen, dogru eldiven kullanimini iyilestiren,
gereksiz eldiven kullanimini énleyen galismalar yapilmalidir.
Enfeksiyon kontrol komiteleri, saglik calisanlarina eldivenlerin
gereksiz ve yanlis kullanimlariyla iliskili olusabilecek tehlikeler
hakkinda bilgilendirmeleri artirmalidir. Gereksiz eldiven
kullanimi, saglik hizmetlerinde maliyetleri artiran parametreler
arasinda degerlendirmeli, maliyeti azaltan tedbirler icinde yer
almalidir.

Calismalarda el hijyeni ile eldiven kullanimi birlikte
gbzlemlenmelidir. Capraz bulasi gosteren calismalar ile el
hijyeni ve eldiven kullaniminin énemi ortaya ¢ikarilmaldir.

Turk J Intensive Care 2022;20:116-23
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Tesekkiir: Calismamizi yurittigimuiz yogun bakim
Unitesi saglik calisanlarina tesekkdir ederiz.
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Kurulu'ndan izin alindi (karar no: A-07, tarih: 07.04.2020).

Hasta Onami: Gozlemler, arastirmaya dahil edilen saglik
calisaninin haberi olmadan yapildi. Bu nedenle calismaya
katilanlardan onam alinmadi. Calisma yapilan yogun bakim
Unitesi yoneticilerinden onam alindi.

Turk J Intensive Care 2022;20:116-23

Hakem Degerlendirmesi: Editorler kurulu disinda olan kisiler
tarafindan degerlendirilmistir.

Yazarhik Katkilar

Cerrahi ve Medikal Uygulama: N.A., S.Y., Konsept: N.A.,
S.Y,, Dizayn: N.A., Veri Toplama veya Isleme: NA., S.Y,, Analiz
veya Yorumlama: N.A., Literatlr Arama: N.A., Yazan: N.A.

Cikar Catismasi: Yazarlar tarafindan cikar catismasi
bildirilmemistir.

Finansal Destek: Yazarlar tarafindan finansal destek
almadiklar bildirilmistir.



Ates ve Yurdakul. Yogun Bakim Unitesinde Eldiven Kullanimi

123

Kaynaklar

1.

Centers for Disease Control (CDC).
Update: universal precautions for
prevention of transmission of human
immunodeficiency virus, hepatitis B
virus, and other bloodborne pathogens
in health-care settings. MMWR Morb
Mortal Wkly Rep 1988;37:377-82, 387-8.
Flores A, Pevalin DJ. Helathcare workers'
compliance with glove use and the
effecet of glove use on hand hygiene
compliance. British Journal of Infection
Control 2006;7:15-9.

Centers for Disease Control (CDC).
Recommendations for prevention of
HIV transmission in health-care settings.
MMWR Suppl 1987;36:15-18S.

Chau JR Thompson DR, Twinn S, Lee DT,
Pang SW. An evaluation of hospital hand
hygiene practice and glove use in Hong
Kong. J Clin Nurs 2011;20:1319-28.
WHO Guidelines on Hand Hygiene in
Health Care: First Global Patient Safety
Challenge Clean Care Is Safer Care.
Geneva: World Health Organization;
2009.

World Health Organization. Glove use
information leaflet. Erisim linki: https://
cdn.who.int/media/docs/default-source/
integrated-health-services-(ihs)/infection-
prevention-and-control/hand-hygiene/
tools/glove-use-information-leaflet.
pdf?sfvrsn=13670aa_10. Erisim tarihi:
10.10.2019.

Pittet D, Allegranzi B, Sax H, Dharan
S, Pessoa-Silva CL, Donaldson L, et
al. Evidence-based model for hand
transmission during patient care and the
role of improved practices. Lancet Infect
Dis 2006;6:641-52.

Loveday HP Lynam S, Singleton J, Wilson
J. Clinical glove use: healthcare workers'
actions and perceptions. J Hosp Infect
2014,86:110-6.

Zimakoff J, Stormark M, Larsen SO. Use
of gloves and handwashing behaviour
among health care workers in intensive
care units. A multicentre investigation in
four hospitals in Denmark and Norway. J
Hosp Infect 1993;24:63-7.

Wilson J, Prieto J, Singleton J, O'Connor
V. Lynam S, Loveday H. The misuse and
overuse of non-sterile gloves: application

of an audit tool to define the problem. J
Infect Prev 2015;16:24-31.

Fuller C, Savage J, Besser S, Hayward
A, Cookson B, Cooper B, et al. The dirty
hand in the latex glove": a study of hand
hygiene compliance when gloves are
worn. Infect Control Hosp Epidemiol
2011;32:1194-9.

Broussard IM, Kahwaji Cl. Universal
Precautions. StatPearls Publishing,
Treasure Island (FL). Last Update:
December 17, 2020.

Kim PW, Roghmann MC, Perencevich
EN, Harris AD. Rates of hand disinfection
associated with glove use, patient
isolation, and changes between
exposure to various body sites. Am J
Infect Control 2003;31:97-103.

Tel H. Bir Universite hastanesinde
hemsirelerin eldiven kullanma ve el
yilkama uygulamalarinin incelenmesi.
Atatirk  Universitesi Hemsirelik
Yuksekokulu Dergisi 2009;12:49-58.

Turk J Intensive Care 2022;20:116-23



Turk J Intensive Care 2022;20:124-31
DOI: 10.4274/tybd.galenos.2021.76598

ORIGINAL RESEARCH / 0ZGUN ARASTIRMA

@ Biigra Tezcan,

©® Miicteba Can,

® Cilem Bayndir Dicle,
© ibrahim Mungan,

® Derya Ademoglu

Received/Gelis Tarihi :05.04.2021
Accepted/Kabul Tarihi : 15.06.2021

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

Busra Tezcan, Mugteba Can, Cilem Bayindir Dicle
Ankara City Hospital, Clinic of Intensive Care, Ankara,
Turkey

Ibrahim Mungan
Kahramanmaras State Hospital, Clinic of Intensive
Care, Kahramanmaras, Turkey

Derya Ademoglu

University of Health Sciences Turkey, Basaksehir Cam
and Sakura City Hospital, Clinic of Intensive Care,
Istanbul, Turkey

Biisra Tezcan MD (=),

Ankara City Hospital, Clinic of Intensive Care, Ankara,
Turkey

E-mail . busraytezcan@yahoo.com

Phone  :+90312 552 60 00

ORCID ID : orcid.org/0000-0001-8914-0234

124

Predictors of in-hospital Mortality After Rapid
Response System Activation in a Newly Established
Tertiary Hospital

Yeni Kurulan Ugiincii Basamak Bir Hastanede Hizll
Miidahale Sistem Aktivasyonu Sonrasi Hastane Igi
Mortalite Prediktorleri

ABSTRACT Objective: Rapid response systems (RRSs), which aim to prevent cardiac arrests
and unexpected deaths, have been implemented across hospitals worldwide. Most studies on
RRS shave evaluated the effects of its implementation on in-hospital mortality. In this study, we
evaluated the predictive factors of in-hospital mortality for patients who were subjects of RRS
activation in a newly established major hospital in Turkey.

Materials and Methods: Data on RRS activations were reviewed from paper charts and electronic
medical records between March 2019 and February 2020. The demographic characteristics of
patients, time of and reasons for RRS activation, initial cardiac rhythm, heart rate, mean arterial
pressure, pulse oximetry-measured blood oxygen saturation (SpO,), time of arrival of the rapid
response team, red cell distribution width, platelet distribution width obtained from the first blood
gas analysis and haemogram test results as well as glucose, sodium, potassium, pH, lactate,
neutrophils and lymphocyte levelswere recorded. Univariate and multivariate logistic regression
analyses were conducted to determine the independent predictors of in-hospital mortality.
Results: A total of 531 patients were included in the analysis. Of these, 189 (35.6%) died during
hospital admission. Compared with survivors, non-survivors were older (median age, 64 vs. 52
years) and more likely to be male (65.6% vs. 34.4%); be admitted for cardiovascular, pulmonary
and oncologic diseases and trigger RRS at nightand weekends than during the day. Activation of
RRS by respiratory and haemodynamic triggers as well as during nighttime and weekend hours
oncologic reasons for hospital admission, low SpO, levels, high neutrophil-to-lymphocyte ratio
(NLR), potassium levels and lactate levels were predictive of in-hospital mortality.

Conclusion: This study found some weaknesses in the current RRS of the hospital. Hospital staffs
working overnight and on weekends should be trained and empowered. SpO,, potassium and
lactate levels as well as NLR are predictors of in-hospital mortality and can guide triage decision
making, which is usually a challenging and stressful task.

Keywords: Rapid response team, code blue, medical emergency team, predictor, mortality

0z Amac: Amaci kardiyak arrest ve beklenmeyen olimleri engellemek olan hizli midahale
sistemleri (RRS) diinya hastanelerinde genellikle kullaniimaktadir. iigili calismalarin cogunda RRS
kullaniminin hastane mortalitesine etkileri arastirimisti. Bu calismada Turkiye'deki yeni kurulan
major bir hastanede, RRS aktivasyonu yapilan hastalardaki hastane ici mortalite icin prediktif
faktorleri degerlendirdik.

Gere¢ ve Yontem: Mart 2019 ve Subat 2020 arasindaki RRS aktivasyonlari, basili ve medikal
elektronik kayitlardan incelendi. Hastalarin demografik 6zellikleri, RRS aktivasyon zamani,
aktivasyon nedeni, ilk kardiyak ritim, kalp hizi, ortalama arteriyel basing, pulse oksimetre ile dlcilen
kan oksijen satlrasyonu, hizli midahale ekibinin varis suresi, ilk kan gazi ve hemogram analizindeki
glukoz, sodyum, potasyum, pH, laktat, notrofil, lenfosit, kirmizi hiicre dagiim genisligi, platelet
dagilim genisligi kaydedildi. Bagimsiz hastane ici mortalite prediktorlerini belirlemek icin univariate
ve multivariate lojistik regresyon analizleri yapildi.
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Bulgular: Toplamda 531 hasta analize dahil edildi. Bunlardan 189'u (%35,6) hastane yatisi sirasinda 6ldi. Olenler yasayanlarla kiyaslandiginda daha yasli
(medyan yas 64 ve 52 yil), daha ¢ok erkek (%65,6 ve 34,4) ve daha fazla kardiyovaskduler, solunumsal ve onkolojik nedenlerle yatisi yapilmis hastalardi.
Ayrica gindUz saatleriyle karsilastirildiginda RRS'nin daha ¢ok gece saatleri ve hafta sonunda aktive edildigi hastalardan olusmaktaydi. RRS'nin solunumsal
ve hemodinamik nedenlerle, gece ve hafta sonu, onkolojik nedenlerle yatisi yapilan hastalarda aktivasyonu, distk SpO, dlzeyleri, ylksek nétrofil-lenfosit

orani (NLR), potasyum ve laktat dlizeyleri hastane ici mortalite prediktorleriydi.

Sonug: Bulgularimiz hastanemiz RRS sisteminde bazi zayifliklar oldugunu gostermistir. Hafta sonu ve gece personeli egitiimeli ve glclendirilmelidir. Ayrica
SpO,, potasyum, laktat ve NLR diizeyleri hastane ici mortalite prediktérleri olarak genellikle zor ve stresli olan triyaj kararlarini yonlendirebilir.
Anahtar Kelimeler: Hizli midahale ekibi, mavi kod, tibbi acil ekibi, prediktér, mortalite

Introduction

Rapid response systems (RRS) have been widely
implemented across world hospitals since the introduction
of this concept in the 1990s (1,2). These systems include
an afferent arm which is based on identifying non-intensive
care unit (ICU) patients with clinical deterioration, especially
those who are at an earlier stage (3). Rapid response teams
(RRT) constitute the efferent arm of the RRS and mainly
triage patients to intensive care units. These systems aim to
prevent cardiac arrests and unexpected deaths (4).

Most of the studies about RRS aim to evaluate the utility
of these systems and have focused on the comparison of
patient outcomes before and after the implementation (5-
7). Predictors of in-hospital mortality for patients who are
subjects of a RRS activation are less studied. In this study
we aimed to determine the predictors of in-hospital mortality
for these patients and thereby improve the organization of
the RRS.

Materials and Methods

This was a retrospective study conducted in a tertiary
education and research hospital. The study protocol was
reviewed and approved by the Ankara City Hospital Ethics
Committee (IRB number: 72300690-799, date: 29.07.2019).
Personal informed consent was not required.

RRT Description

Ankara City Hospital is a new tertiary education and
research hospital with 3,810 beds in the capital of Turkey.
It has been designed as a conglomerate of seven blocks;
a main connecting block and six blocks serving as branch
hospitals connected with the central block. The hospital has
been functioning since February 2019 and a new RRS which
is active at wards and other hospital areas except emergency
and intensive care departments has been established since
its opening. Each branch hospital has its own RRT. The team
consists of a resident physician and two nurses from 8 am

to 5 pm on week days, whereas it consists of a physician
assistant and a nurseat nighttime and on weekends.
Activation of the team can occur by any hospital staff
member via a pager system. The criteria for RRT activation
include the following: acute and persistent declining oxygen
saturation (SpO,) <90%, acute and persistent changes in
heart rate <40 or >120 bpm, mean arterial pressure (MAP)
<65 mmHg and respiratory rate <8 and >28/min, acute
mental status changes, unexplained agitation more than 10
minutes and staff concern for any other reason.

Patients

The records of RRT activations in two branch hospitals
were reviewed from paper charts and electronic medical
records between March 2019 and February 2020 (12
months). These two branch hospitals include 1,029 beds
and care for adult patients with cardiovascular, pulmonary;,
oncologic, haematologic, gastroenterelogic, renal and
urologic problems. Calls with missing or incomplete data
were excluded.

Patient Variables

Demographic characteristics of patients, time of RRT
activation, reasons for activation, initial cardiac rhythm,
heart rate, MAR pulse oximetry measured blood SpO,,
arrival time of the RRT, parameters obtained from first blood
gas (glucose, Na, K, pH, lactate) analysis and hemogram
test (neutrophil, lymphocyte, red cell distribution width,
platelet distribution width) were recorded. Blood samples
were collected immediately after the first intervention as a
routine procedure of our hospital. The study outcome was
in-hospital mortality.

Statistical Analysis

All statistical analysis was performed using SPSS
Statistics 18 (IBM corp., Inc., Chicago, IL, USA). Differences
between patients who survived to discharge and those
who did not were evaluated using chi-square or Fisher's
Exact tests for categorical variables and Student's t-test or
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Mann-Whitney U test for continuous variables. Continuous
variables were presented as mean = standard deviation or
median (minimum-maximum) and categorical data were
summarized as percentages. Univariate logistic regression
analyses were performed to examine the association
between each predictor and in-hospital mortality separately.
We also conducted a backward stepwise multivariate
logistic regression to determine the independent predictors
of mortality. A criterion of p<0.05 for entry was imposed
in this procedure. We have introduced in the multivariate
logistic regression analysis variables that are plausibly
important based on theory even if the p-value was <0.05 in
the univariate analysis (8). Model fit was assessed with the
Hosmer-Lemeshow goodness-of-fit test. Odds ratios (ORs)
for continuous variables were described using standardized
ORs, which were associated with a one standard deviation
change in the variable.

Results

Between March 1, 2019 and February 1, 2020, the
RRT was activated 543 times resulting in an average of
45 activations per month. The most common reason for
activation of the RRT was haemodynamic deterioration,
followed by mental status changes. Respiratory deterioration
was present in 17.3% of the activations. Twelve calls were
excluded because of missing data. A final total of 531
patients who were the subjects of RRT activations were
included in the analysis. Of these, 189 (35.6%) died during
hospital admission. Patient and RRT event characteristics
in patients who survived versus those who did not are
shown in Table 1. Nonsurvivors were older (median age 64
years vs. 52 years), were more likely to be male (65.6% vs.
34.4%), were more likely to be admitted for cardiovascular,
pulmonary and oncologic diseases and were more likely to
trigger RRS activation during nighttime and weekend hours
(NWH) than daytime hours (DH). Other reasons for hospital
admission included a heterogeneous group of patients who
were admitted for benign urologic and gastroenterologic
reasons, the family members of patients and hospital staff.
Vital signs were more likely to be abnormal in nonsurvivors
with higher rates of bradycardia (heart rate <40 bpm;
62.4% vs. 19.3%), hypotension (MAP <65 mmHg; 78.8%
vs. 46.5%), and hypoxia (SpO, <90%; 83.6% vs. 33.6%).
Survivors had lower rates of comorbidities (42.1% vs.
66.7%). Arrival time of the RRS was not different between
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survivors and nonsurvivors. The levels of potassium, lactate
and neutrophil-to-lymphocyte ratio (NLR), red cell distribution
width (RDW) and platelet distribution width (PDW) were
significantly lower in survivors, while lymphocyte count was
significantly higher in this group.

Predictors of in-hospital Mortality

Univariate logistic regression analysis demonstrated that
activation of RRS by respiratory and haemodynamic triggers
and during NWH, male sex, older age, cardiovascular,
pulmonary and oncologic diseases as the main reason for
hospital admission, respiratoryand multiple comorbidities,
heart rate, bradycardia (<40 bpm) MAP hypotension (MAP
<65 mmHg), SpO,, hypoxia (SpO, <90%), asystole and
pulseless electrical activity (PEA) as initial rhythm, higher
potassium, lactate, NLR, RDW levels andlower lymphocyte
countwere significantly associated with mortality (Table 2).

Activation time and triggers of RRS, sex, age, reasons
for hospital admission (cardiovascular, pulmonary and
oncologic diseases), comorbidities (respiratory and multiple
comorbidities), heart rate, MAR SpO,, initial rhythms,
potassium, lactate, NLR, RDW levels, lymphocyte count
were included in the multivariate analysis. The final step of
multivariate analysis retained activation time and triggers of
RRS, reasons for hospital admission, SpO,, comorbidities,
PEA as initial rhthyhm and potassium, lactate, NLR levels.
Activation of RRS by respiratory and haemodynamic triggers
and during NWH, oncologic diseases for hospital admission,
low SpQO, levels, high NLR, potassium and lactate levels
remained significant as predictors of mortality (Table 2).

Discussion

In this study we retrospectively evaluated the predictors
of in-hospital mortality in patients who were the subjects of
a RRS activation by using the paper and electronic records
of patients. Our study demonstrates that independent
predictors of in-hospital mortality were: 1) activation of RRS
during NWH (factor associated with RRS); 2) respiratory
and haemodynamic deterioration as RRS trigger, oncologic
reasons for hospital admission, low SpO, values(factors
associated with clinical variables of the patients); and 3)
NLR, potassium and lactate levels (factors associated with
the first blood test of the patient).

RRTs are specialised teams that aims to immediately
respond non-ICU patients experiencing clinical deterioration.
They are the efferent arms of RRS, whereas the afferent
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Table 1. Comparison between survivors and non-survivors

Demographics, clinical presentation and labaratory findings of patients

Total Survivors Non-survivors

(n=531) (n=342) (n=189) P
Activation time of RRS
Daytime hours 268 (50.5) 224 (65.5) 44 (23.2) <0.001
Nighttime and weekend hours 263 (49.5) 118 (34.5) 145 (76.8)
Trigger for RRS activation
Mental status changes 142 (26.7%) 137 (40.1) 5(2.6) <0.001
Unexplained agitation 34 (6.4%) 34(9.9) 0(0.0) <0.001
Staff concern 109 (20.5%) 105 (30.7) 4(2.1) <0.001
Respiratory deterioration 92 (17.3%) 34(9.9) 58(30.7) <0.001
Haemodynamic deterioration 154 (29.0%) 32(9.4) 122 (64.6) <0.001
Sex
Male 304 (57.3) 180 (52.6) 124 (65.6) 0.004
Female 227 (42.7) 162 (47.4) 65 (34.4)
Age (years) 56.7+17.7 (60;18-91) 52.3+18.4 (53;18-91) 64.7+13.0 (66;21-91) <0.001
Reason for hospital admission
Cardiovascular 123 (23.2) 70 (20.5) 53(28.0) 0.048
Pulmonary 51(9.6) 25(7.3) 26 (13.8) 0.016
Oncologic 162 (30.5) 75(21.9) 87 (46.0) <0.001
Hematologic 14 (2.6) 12 (3.5) 2(1.1) 0.092
Renal 42 (7.9) 35(10.2) 7(3.7) 0.008
Other 139 (26.2) 125 (36.5) 14 (7.4) <0.001
Pulse (bpm) 58+47 (71;0-218) 7141 (78:0-218) 34+48 (0:0-162) <0.001
>120 40 (7.5) 26 (7.6) 14 (7.4) 0.935
<40 345 (65.0) 66 (19.3) 118 (62.4) <0.001
MAP (mmHg) 42+43 (47;0-147) 52+44 (69;0-147) 24+36 (0;0-133)
<65 223 (42.0) 159 (46.5) 149 (78.8) <0.001
265 308 (58.0) 183 (53.5) 40(21.2) <0.001
SpO, (%) 56+45 (88;0-100) 7041 (95;0-100) 29+40 (0;0-100)
>90 258 (48.6) 227 (66.4) 31(16.4) <0.001
<90 273 (51.4) 115 (33.6) 158 (83.6) <0.001
Comorbities
None 261 (49.2) 198 (57.9) 63 (33.3) <0.001
Respiratory 21(4) 8(2.3) 13(6.9) 0.010
Cardiac 64 (12.1) 38(11.1) 26 (13.8) 0.371
Neurologic 11(2.1) 8(2.3) 3(1.6) 0.561
Malignancy 16 (3.0) 8(2.3) 8(4.2) 0.222
Diabetes mellitus 20(3.8) 15 (4.4) 5(2.6) 0.314
Renal 15 (2.8) 11(3.2) 4(2.1) 0.465
Multiple 123(23.2) 56 (16.4) 67 (35.4) <0.001
Time to arrival of RRT (min) 1.3+0.8 (1;0.2-8) 1.240.8 (1;0.2-8) 1.5+0.8 (1;0.2-6) 0.304
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Initial rhythm

NSR 253 (47.7) 207 (60.5) 46 (24.3) <0.001
Asystole 146 (27.5) 49 (14.3) 97 (51.3) <0.001
Bradicardia 31(5.8) 15 (4.4) 16 (8.5) 0.055
PEA 80 (15.1) 20(5.8) 60 (31.7) 0.032
VT/VF 5(0.9) 3(0.9) 2(1.1) 0.837
Unknown 16 (3.0) 8(2.3) 8(4.2) 0.222
Blood gas parameters

Glucose 11078 (94;29-390) 105+69 (94;29-390) 121+93 (96;29-390) 0.410
Na 13448 (135;102-163) 1348 (137;102-155) 134+8 (133;102-163) 0.561
K 4.1+1.1 (4.0;2.6-9.0) 3.741.0 (3.9;2.6-8.7) 4.7+1.1 (5.0;2.6-9.0) <0.001
pH 7.09£0.19 (7.0;6.8-7.6) 7.0940.19 (7.0;6.8-7.55) | 7.09+0.19 (7.0;6.78-7.55) 0.866
Lactate 5.743.12 (7.0;0.8-21) 5.1£2.3 (6.0;0.8-14) 6.74.0 (6.4;0.8-21) <0.001
Hemogram parameters

Neutrophil 6.317.4 (3.5;1.0-82.2) 5.716.1 (3.6;1-82.2) 7.749.2 (3.0;1-66.6) 0.410
Lymphocyte 1.5+1.9 (1.0;0.1-24.8) 1.7+2.1 (1.3;0.1-24.8) 1.2+1.5(1.0;0.1-12.3) <0.001
NLR 11.9422.9 (3.7;0.8-225.0) 8.5+16.3 (3.2;0.2-130) 18.1£30.6 (6.2;0.6-225) <0.001
RDW 15.8+2.6 (15.3;5.4-26.0) 15.442.5 (14.6;5.4-23.8) | 16.5+2.6 (16.4;5.4-26.0) <0.001
PDW 55.9+12.7 (57.0;18.0-84.0) Zig)ﬂ 21(56.418.0- 57.6£13.5(57.6;18.9-84.0) | 0.004
Values are shown as number (percentage) or mean + standard deviation (median; minimum-maximum). Significant values marked in bold. RRS: Rapid response system, MAP:
mean arterial pressure, SpO,: pulse oximetry derived oxygen saturation, RRT: rapid response team, NSR: normal sinus rhythm, PEA: pulseless electrical activity, VT: ventricular
tachycardia, VF: ventricular fibrillation, NLR: neutrophil-to-lymphocyte ratio, RDW: red cell distribution width, PDW: platelet distribution width

arm is based upon hospital staff who determines the patient
with acute physiological derangement and triggers the RRS
activation. The composition of RRTs is tailored to some
factors like aim of the team and resources of the hospital
(4). The amount and level of experience of staff who are
available in both arms of the RRS at NWH may differ from
those available at DH (9). These working periods include
fewer and less-experienced physicians coupled with reduced
patient/nursing ratios on both the wards as well as the RRT.
As a result; delays in RRT activations and mismanagement
of deteriorating patient may occur more frequently at NVWH.
In our study RRT activation during NWH was an independent
predictor of mortality. Our findings are consistent with a
national registry study in the United States and a smaller
study in Canada that reported increased mortality with
overnight RRT activations (9,10). Our study differs from
these reports by comparing DH and NWH. Nighttime and
weekend hours resemble each other in some key aspects
including fewer andless-experienced staff members. The
problem in our hospital may arise from the limited staff
resource of this newly established hospital and use of paper
based observation charts in wards. The afferent and efferent
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arms of RRS can be improved by strengthening the staff in
size and competence at NWH and moving from paper based
observation charts to electronic medical records (11).

Other predictors of mortality were respiratory and
haemodynamic deterioration as RRS trigger, oncologic
reasons for hospital admission, low pulse oximetry values,
high potassium and lactate levels after RRS activation. This
finding is not surprising considering that most of these
factors, including respiratory and haemodynamic triggers,
low pulse oximetry values and high lactate levels are
associated with impairment of tissue oxygenation. Shappell
et al. (12) also reported that patients who died more likely
to have a respiratory or cardiovascular triggers for RRS
activation in their study. Hyperkalemia decreases the resting
membrane potential of the myocardium, thereby myocardial
cell conduction velocity decreases and rate of repolarization
increases (13). McMahon et al. (14) demonstrated that
potassium level is robustly associated with mortality risk
even at moderate increases above normal. This is the most
possible explanation for potassium-mortality association.

Cancer and its treatment usually lead to diminished
physiological reserve (15). Almost one third of our study
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Table 2. Univariate and multivariate analysis of risk factors For mortality after RRS activation

Univariate analysis of mortality

Multivariate logistic regression
analysis of mortality

OR (95% Cl) p OR (95% Cl) p
Activation time of RRS
- ﬁ.ag:t?;:?ﬁ weekend hours 6.25(4.17-9.37) <0.001 2.91(1.52-5.88) 0.002
Trigger for RRS
- Respiratory deterioration 4.01(2.5-6.4) <0.001 31.12(11.88-81.51) <0.001
- Haemodynamic deterioration 17.64 (11.0-28.2) <0.001 43.02 (17.65-104.83) <0.001
Sex
-Male i
-Female 0.58 (0.40-0.84) 0.004
Age (years) 1.04 (1.03-1.06) <0.001 -
Reason for hospital admission
- Cardiovascular 1.51(1.003-2.28) 0.040 2.08 (0.79-5.52) 0.140
- Respiratory 2.02 (1.13-3.61) 0.016 2.67 (0.84-8.54) 0.098
- Oncologic 3.03 (2.06-4.45) <0.001 6.29 (2.34-16.9) <0.001
Pulse (bpm) 0.98 (0.98-0.99) <0.001
<40 0.14 (0.09-0.21) <0.001
MAP (mmHg)
<65 0.98 (0.98-0.98) <0.001
265 0.23 (0.15-0.35) <0.001
SpO, (%)
>90 0.98 (0.96-0.98) <0.001
0.99 (0.98-0.10) 0.002
<90 10.00 (6.44-15.70) <0.001
Comorbities
Respiratory 3.08 (1.25-7.58) 0.01 4.49 (0.92-21.85) 0.063
Multiple 2.8(1.85-4.2) <0.001 1.96 (0.97-4.02) 0.060
Initial rhythm
- Asystole 6.3 (4.1-9.5) <0.001
0.46 (0.18-1.17) 0.102
-PEA 0.6 (0.3-1.0) <0.001
Blood gas parameters
-K 2.46 (2.01-3.02) <0.001 1.95 (1.42-2.67) <0.001
- Lactate 1.19 (1.11-1.27) <0.001 1.33(1.18-1.50) <0.001
Hemogram parameters
- Lymphocyte 0.83(0.71-0.97) 0.020
-NLR 1.02 (1.01-1.03) <0.001
1.02 (1.00-1.03) 0.440
-RDW 1.17 (1.09-1.26) <0.001
-PDW 1.01(1.01-1.03) 0.02

Values are shown as number (percentage) or mean + standard deviation (median; minimum-maximum). Significant values marked in bold. RRS: Rapid response system, OR:
odds ratio, Cl: confidence interval, MAP: mean arterial pressure, SpO,: pulse oximetry derived oxygen saturation, RRT: rapid response team, PEA: pulseless electrical activity,
NLR: neutrophil-to-lymphocyte ratio, RDW: red cell distribution width, PDW: platelet distribution width
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population was cancer patients and 53.7% of these patients
did not survive after RRS activation. This result is in line
with previous two studies suggesting that cancer patients
have worse outcomes following in-hospital cardiac arrest
and hematologic oncology patients for whom the RRS was
activated have high rates of subsequent ICU admission and
mortality.

Interestingly, our results indicate that a MAP did not
predict mortality whereas pulse oximetry did. Although MAP
is commonly used as a surrogate of organ perfusion (16);
it provides a reasonable estimate of the adequacy of organ
perfusion as long as venous pressure and vascular resistance
remains constant (17,18). Therefore a target of keeping MAP
>65 mmHg should be individualized based on comorbidities
(16). Besides this; it is known that peripheral circulation is
the first to reflect a disturbance of the microcirculation and
pulse oximeters generally have been shown to be accurate
incritically ill patients (19,20). Ebmeier et al. (21) reported
that there was no overall statistically significant bias in paired
Sp0,/Sa0, measurements in critically ill patients. Therefore
we think that macrohemodynamic parameters like MAP and
heart rate (as a determinant of cardiac output) may be less
predictive of mortality than SpO, which provides a measure
of microvascular oxygenation, especially if they are evaluated
with cut off points.

To our knowledge, this is the first study to demonstrate
the predictive value of NLR in patients receiving RRS
activation. NLR is a helpful biomarker associated with
the severity and prognosis of many conditions including
cardiovascular diseases, certain types of cancers and sepsis
(22). It is inexpensive, easily accessible and can be used
for assessing the systemic inflammatory state as well as
physiological stress (23).

It is obvious that ICU resources are scarce and costly.
Therefore triage decisions during RRT activations should also
give priority for patients with greater benefit (24). Patients
who are less likely to survive or likely to have morbidity if not
admitted to the ICU should be preffered (25). Furthermore
some patients can benefit from “comfort care only” orders
which should be discussed with patients and/or families.
Our results provide more evidence for appropriate and quick
triage decisions since most of the factors we found to
predict mortality can be simply assessed at bedside using
patients’ charts and blood gas analysis. On the other hand;
NLR is calculated from a complete blood count test and can
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be obtained in a short period of time. We think that it can
be used for appropriateness of triage decisions as well as
avoiding futile interventions at the end of life.

There are several limitations of this study. First, this was
a retrospective observational study and has the limitations
inherent in this study design. Second the sample size
was relatively small compared to other published studies
(12,26,27). On the other hand, we analyzed some predictive
factors of mortality in the first hour after RRS activation,
which may be the most important but not the only ones.
Other factors that affect prognosis, but may appear in the
following hours and days, were not analyzed.

Conclusion

In conclusion, we found that the most important mortality
risk factors in patients for whom the RRS was activated
were presence of respiratory or haemodynamic triggers,
activation of RRS during NWH, oncologic reasons for hospital
admission, low SpO, values, high NLR, potassium and lactate
levels. Since our findings demonstrate some weakness
in the current RRS of our hospital; overnight staff, both in
RRT and hospital wards, should be trained and empowered.
Besides this; SpO,, potassium and lactate levels can guide
triage decisions which is usually a challenging and stressful
duty. We also found NLR as a predictive of mortality that may
help to reevaluate the appropriateness of these decisions.
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Sepsis and Fibroblast Growth Factor 21: A New Acute
Phase Reactant?

Sepsis ve Fibroblast Biyiime Faktorii 21: Yeni Bir Akut
Faz Reaktani mi?

ABSTRACT Objective: This study aimed to compare the levels of fibroblast growth factor 21 (FGF
21) in patients with acute metabolic decompensation, sepsis and non-infectious inflammatory
status using infection parameters and scoring systems.

Materials and Methods: This cross-sectional study included 46 patients with sepsis and 29 patients
with non-infectious inflammatory conditions in the case group. A total of 39 healthy volunteers
were included in the control group. C-reactive protein, procalcitonin (PCT), sedimentation and FGF
21 levels were measured in all patients. Acute physiology and chronic health evaluation Il and
sequential organ failure assessment scores were also calculated.

Results: FGF 21 levels in the patients in the case group were significantly higher than those in the
patients in the control group (p<0.001). A weak positive correlation was found between the FGF
21 and PCT levels (r=0.292, p=0.011). It was estimated that FGF 21 levels of 492.4 pg/mL and
higher could predict the diagnosis of sepsis and non-infectious inflammatory status with 82.4%
sensitivity and 80% specificity.

Conclusion: FGF 21 can be considered an acute phase reactant in cases of infection, rising like PCT
but not increasing in every acute condition.

Keywords: Fibroblast growth factor 21, sepsis, mortality

0Z Amac: Bu calismada akut metabolik dekompanzasyon olan sepsisli ve non-enfeksiyéz
enflamatuvar durumlu hastalarin fibroblast blyime faktori 21 (FGF 21) dizeylerini, enfeksiyon
parametreleri ve skorlama sistemleri ile karsilastirmak amaclandi.

Gereg ve Yontem: Kesitsel olarak dizayn edilen calismada olgu grubuna 46 sepsis tanisi olan
hasta ile 29 non-enfeksiy6z enflamatuvar durum tanisi olan hasta ve kontrol grubuna da 39 saglikli
gonullG dahil edildi. Tim hastalarin C-reaktif protein, prokalsitonin (PCT), sedimentasyon ve FGF 21
dizey olcimleri yapildi. Akut fizyoloji ve kronik saglik degerlendirmesi-Il, sequential organ failure
assessment skorlamalari hesaplandi.

Bulgular: Sepsis ve non-enfeksiy6z enflamatuvar durum gruplarindaki FGF 21 dUzeyleri, kontrol
grubuna gore anlamli olarak daha yiksek bulundu (p<0,001). FGF 21 dlzeyi ile sadece PCT dizeyi
arasinda zayif pozitif bir korelasyon oldugu goéruldi (r=0,292 p=0,011). FGF 21 dlglmlerinin 492,4
pg/mL ve Uzerinde olmasinin %82,4 sensitivite ve %80 spesifisite ile sepsis ve non-enfeksiydz
enflamatuvar durum tanilarini dngoérebildigi gosterildi.

Sonug: Sonug olarak, FGF 21, enfeksiyoz tablolarda PCT gibi ylkselmesi, ancak her akut tabloda
artmamasi nedeni ile akut faz reaktani olarak kabul ediimesinden dolayi stipheli bir parametre olarak
degerlendirilebilir.

Anahtar Kelimeler: Fibroblast blyime faktori 21, sepsis, mortalite
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Introduction

Sepsis is a systemic inflammatory response to infection,
with high clinical mortality and increased incidence and
clinical severity over the years (1). Sepsis is the most
important cause of mortality in intensive care units (ICUs)
and the mortality rate can reach up to 50% (2,3). The most
effective method for reducing mortality is to initiate rapid
treatment. Due to the diversity of clinical findings and
different clinical courses in sepsis, delays are frequently
encountered in diagnosis, and there is an increasing need
for markers that provide early intervention and predict rapid
clinical instability and also predict mortality (4,5). Therefore,
new sensitive and specific markers are needed in this regard.
In addition, the exact role of biomarkers in the treatment of
septic patients has not been identified and this issue needs
clarification (2,5,6).

For the follow-up of sepsis and infection in the clinic,
indicators such as sedimentation, C-reactive protein (CRP),
and procalcitonin (PCT) are used (7-9). In addition to these
indicators, for intensive care patients, scoring systems have
been developed for determining the severity of the disease,
managing the treatment, grouping patients for clinical studies,
and comparing the effectiveness of ICUs within themselves
or between each other. These systems include the Acute
Physiology and Chronic Health Evaluation-ll (APACHE-II),
Sequential Organ Failure Assessment (SOFA), Simplified
Acute Physiology score I, Mortality Probability Model I,
Therapeutic Intervention Scoring System 28, Logistic Organ
Dysfunction System, and Multiple Organ Dysfunction score,
among others (10,11). APACHE-II and SOFA are the most
frequently used of these scoring systems (12,13).

Fibroblast growth factors (FGFs) are a large family of
polypeptide growth factors that act as homeostatic factors
in tissue repair and angiogenesis in the adult organism and
maintain cell proliferation, migration, and differentiation
during embryonic development (14,15). Recently, it has been
demonstrated that some members of the FGF family have
important roles in determining and regulating the functions
of some hormonal tissues and organs as well as modulating
various metabolic processes. One of the most studied
members of this family is FGF 21. There are many findings
in the literature showing that FGF 21 is increased in chronic
metabolic conditions such as polycystic ovarian syndrome,
non-alcoholic steatohepatitis (NASH), diabetes mellitus (DM),
and chronic kidney failure (16-20). Studies showing that
FGF 21 is also increased in cases such as acute metabolic

conditions such as sepsis and non-infectious inflammatory
status have been published recently. However, these studies
are generally based on animal experiments and there are
limited numbers of human studies among them (21-23).

Our aim in this study was to compare the FGF 21 levels of
patients with acute metabolic decompensation, sepsis, and
non-infectious inflammatory status with infection parameters
and scoring systems and to determine a threshold value so
that high levels of FGF can be used in the diagnosis of these
diseases and to determine severity.

Materials and Methods

Ethics committee approval for the study was obtained
from the Clinical Research Ethics Committee of University
of Health Sciences Turkey, Kecidren Training and Research
Hospital (decision no: 2012-KAEK-15/1061, date: 27.01.2016).
Informed consents were taken from all participants. Seventy-
five patients those aged 18 and over (n=75) hospitalized in
the ICU of University of Health Sciences Turkey, Kegiéren
Training and Research Hospital for a period of six months
(January 2017-June 2017) who diagnosed with sepsis and/or
non-infectious inflammatory conditions were included in this
study which was designed as a prospective observational
study. Sepsis was defined according to the current criteria
(For clinical operationalization, organ dysfunction can be
represented by a 2 points or more increase in the SOFA
score, which is associated with an in-hospital mortality
greater than 10%) (1). Patients who had no suspected or
documented infection but had two or more of the criteria of
fever (>38 °C), hypothermia (<36 °C), leukocytosis (>12,000
mm?), leukopenia (<4000 mm3), tachycardia (>90 beats/
minute), or tachypnea (>20 breaths/minute) were assigned
to group 2 (24). The exclusion criteria for group 1 and group
2 were pregnancy, puerperium, refusal of the study by the
patient or his/her conservator, and those with suspicion
in the diagnosis of sepsis or non-infectious inflammatory
conditions. Thirty-nine volunteers who had no acute signs
or symptoms of infection and had applied to our hospital
for any reason, without chronic metabolic diagnoses
such as DM, hypertension, coronary artery disease, or
cerebrovascular disease and without hematological or solid
organ malignancies or any known inflammatory diseases
(ulcerative colitis, etc.), and not diagnosed with any disease
were assigned to the control group (group 3) (n=39).

Turk J Intensive Care 2022;20:132-7



134

Deveci et al. FGF 21 and Sepsis Relationship

Demographic and biochemical (liver and kidney functions,
complete blood count, CRR PCT) data of group 1 and group
2 patients within 24 hours of admission to the hospital
were obtained from their records. The calculation SOFA and
APACHE-II scores of all patients were recorded and serums
obtained from fasting blood samples in the morning were
stored at -80 °C for all participants to measure FGF 21 levels
within first 24 hours. After the patient groups were formed,
FGF 21 levels were measured from stored blood samples by
sandwich assay ELISA [BioVendor Research and Diagnostic
Products (antibody-coated 96-well plate human FGF 21)].
Samples were diluted one-to-one with 75 mL of saline.
Testing proceeded with biotin and streptavidin. Absorbance
measurements at 450 nm were performed on an ELx800
microplate reading device (BioTek Instruments, Inc.). For
the measurement of FGF 21 levels according to the FGF 21
ELISA kit's instructions, serum samples were diluted 1:2 by
buffer dilution before analysis. The standard curve range for
the analysis is 30-1,920 pg/mL. Sensitivity was 7 pg/mL, and
intraassay and interassay ranges were 3-4.1% and 3.6-3.9%,
respectively.

Statistical Analysis

SPSS 15.0 (SPSS Inc.) was used for the analysis. The
distribution of the data was assessed using a one-sample
Kolmogorov-Smirnov test. Normally distributed continuous
variables were expressed as mean and standard deviation,
skewed-distributed continuous variables were expressed as
median (minimum-maximum), and categorical variables were
expressed as number and percentage. Categorical variables
were compared with the chi-square test. Non-normally
distributed data were compared with the Mann-Whitney
U test. Correlation analyses between continuous variables
that did not fit the normal distribution were analyzed with
the Spearman test. The power of FGF 21 measurements
to predict sepsis and non-infectious inflammatory conditions
diagnosis was evaluated by receiver operating characteristics
(ROC) analysis. The results were evaluated in a confidence
interval of 95% and at a significance level of p<0.05.

Results

There were 34 females in the patient group (19 in group 1,
15in group 2) and 19 females in the control group in our study.
Group 1, group 2, and group 3 had similar characteristics in
terms of gender and age distribution (Table 1).

FGF 21 levels in group 1 and group 2 were significantly
higher than in group 3 (p<0.001) (Figure 1). There was no
significant difference between group 1 and group 2 in terms
of FGF 21 level, CRP level, PCT level, APACHE-II score,
APACHE-II mortality, or SOFA score (Table 2).

As a result of the correlation analysis between FGF 21
levels and APACHE-II, SOFA, PCT, and CRP values, there
was a positive correlation only between FGF 21 levels and
PCT levels (r=0.292, p=0.011, r2=0.085). According to the
ROC analysis, FGF 21 level was found to significantly predict
sepsis and non-infectious inflammatory conditions (area
under the curve: 0.884, 95% confidence interval: 0.824-
0.944, p<0.001). FGF 21 measurements of 492.4 pg/mL and
above could predict sepsis and non-infectious inflammatory
conditions with 82.4% sensitivity and 80% specificity
(Figure 2).

Discussion

According to the results of our study, FGF 21 level has
been shown to significantly predict sepsis and non-infectious
inflammatory conditions. FGF 21 measurements of 492.4
pg/mL and above could predict sepsis and non-infectious
inflammatory conditions with 82.4% sensitivity and 80%
specificity. In addition, a weak correlation was found between
FGF 21 level and inflammatory markers and PCT level.

In addition to inflammatory markers, a number of scoring
systems have been frequently used in ICUs in recent years
in the follow-up of sepsis and non-infectious inflammatory
status due to rapid clinical instability. However, there is still
a need for new parameters to help make decisions faster.
For this purpose, studies investigating a large number of
parameters are common in the literature (3,5,6,9). One of

Table 1. Basic demographic data and FGF 21 levels of sepsis, non-infectious inflammatory status, and control groups

Group 1 Group 2 Group 3

(sepsis) (n=46) (non-infectious inflammatory status) (n=29) | (control) (n=39) p-value
Age (years) 76 (47-92) 72 (18-87) 67 (53-82) 0.001
Gender (%) 19 (41.3%) females | 15 (51.7%) females 19 (48.7%) females 0.639
FGF 21 (pg/mL) 1970 (66-2402) 1696 (222-2255) 330 (65-1028) 0.001
FGF 21: Fibroblast growth factor 21
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these parameters is FGF 21. One reason why FGF 21 is
investigated is that it has an important role in determining
and regulating the functions of some hormonal tissues and
organs, as well as controlling processes such as various
glucose, fat, and ketone metabolisms (15). On the other
hand, unlike other members of the FGF family, FGF 21 has
no heparin binding sites, so it shows its effects systemically
in a hormone-like manner and thus can be easily detected
in the blood (21).

A study published by Gariani et al. (21) in 2013 is
methodologically similar to our study but was conducted
with fewer participants. They compared sepsis and systemic
inflammatory response syndrome (SIRS) groups with healthy
controls. According to the sepsis classification updated in
2016, the definition of SIRS is no longer used (1). However,
group 2 in our study, comprising patients with non-infectious
inflammatory status, can be considered as acceptably similar
to the SIRS group in the study of Gariani et al. (21) As a
result of their study, similar to our study, FGF 21 levels were
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Figure 1. Distribution of FGF 21 (pg/mL) levels by groups
FGF 21: Fibroblast growth factor 21

found higher in patients with sepsis and SIRS compared to
healthy controls. Unlike our results, FGF 21 levels were found
higher in the sepsis group than the SIRS group and FGF 21
level was found to be positively correlated with APACHE-I
score, while no correlation was found with PCT level (21).
We found a significant difference in FGF 21 levels between
the case and control groups, but there was no difference
between groups in terms of gender and age. Unlike the study
of Gariani et al. (21), the fact that the level of FGF 21 was
significantly higher in group 2 in our study may be due to
our study having a larger number of participants. In a study
published in 2018, the level of FGF 21 was shown to have
sensitivity of 81.3% and specificity of 89.8% to predict 28-
day mortality (23). The recently published study of Li et al. (4)
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Figure 2. ROC curve of FGF 21 for prediction of patients” mortality
FGF 21: Fibroblast growth factor 21, ROC: receiver operating characteristics

Table 2. Inflammatory markers, APACHE-II scores, APACHE-II mortality, and SOFA scores in sepsis and non-infectious inflammatory
status groups

Group 1 Group 2

(sepsis) (non-infectious inflammatory status) p-value
CRP (mg/dL) 14.65 (1.26-32) 15.54 (1.13-35) 0.654
PCT (ng/mL) 4.56 (0.10-100) 4,47 (0.14-100) 0.794
APACHE Il score 28 (9-51) 24 (11-39) 0.107
APACHE Il mortality 63.9 (9.9-98.1) 53.3(12.9-89.8) 0.113
SOFA 9(2-18) 6 (1-15) 0.140
APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, CRP: C-reactive protein, PCT: procalcitonin, SOFA: Sequential Organ Failure Assessment
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supports our study results; in their work, SOFA score and
serum FGF 21 concentration were shown to be important
markers of 28-day mortality in patients with sepsis.

We found a positive correlation between FGF 21 level
and PCT level (r=0.292, p=0.011). PCT is a more specific
marker in cases of infection than CRP and sedimentation
levels (5,25). Due to the presence of infection in most of
our patient population, there was a relationship between
PCT and FGF 21, while no relationship could be detected
between CRP and sedimentation. With a larger number of
participants, we think that a relationship between CRP and
sedimentation levels could be found, which are less specific
in infection than PCT and FGF 21 levels.

Wang and Chen (26) suggested that PCT, compared to
CRP showed a more significant correlation with APACHE-II
and SOFA scores, and that PCT was a better indicator in the
evaluation of prognosis and severity in patients with sepsis.
Based on this assumption, we compared APACHE-II and
SOFA scores and the levels of markers in our study. We could
not find a relationship between those scores and FGF 21
levels. Gariani et al. (21) showed a poor correlation between
FGF 21 level and APACHE-II score. In a study published
in 2018, there was a positive correlation between FGF
21 level and APACHE-II and SOFA scores. The APACHE-II
scoring system gives more meaningful results in patients
with postoperative and/or cranial pathology (23). When we
compare the APACHE-II and SOFA scores with the FGF 21
levels, we see that the patient population in our study was
hospitalized for internal medicine reasons, which may be
why we did not find a correlation.

In animal studies, it has been suggested that FGF 21
injections can be considered as a possible pharmacological
treatment in diseases such as DM, obesity, and NASH
(27,28). FGF 21 was shown to be an acute phase protein
that protects against the toxic effects of lipopolysaccharides
and sepsis in a study on rats (22). Recently, FGF 21 was also
found to provide anti-inflammatory effects by inhibiting some
signals in macrophages (29). As a result of our research, FGF
21 elevation may be an anti-inflammatory response to sepsis
and SIRS in humans. We believe that our study has prepared

Turk J Intensive Care 2022;20:132-7

a basis for pharmacological treatment based on FGF 21 that
can be applied in humans in the future.

Our study has some limitations. First of all, the relatively
limited sample prevents generalizing our study results.
Second, low levels of free triiodothyronine (fT3) and free
thyroxine (fT4) (euthyroid patient syndrome) are associated
with disease severity and mortality in ICU patients, but
we did not use thyroid function evaluations of the patient
population in our study for analysis and we consider this a
limitation (4,13). As other limiting factors, we did not evaluate
the levels of tumor necrosis factor alpha, interleukin-6, or
other inflammatory markers, and we did not use scoring
systems other than the SOFA and APACHE-II scores. In
addition, due to the small sample size, confounding factors
known to increase FGF 21 levels such as DM or NASH could
not be excluded.

Conclusion

In conclusion, FGF 21 can be considered as a suspicious
acute phase reactant in cases of infection, as it is ascending
similarly to PCT, but is not increased in every acute condition.
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The Impact of Care Bundle Approach in Preventing
Central Line-associated Bloodstream Infections in
Surgical Intensive Care Units

Cerrahi Yogun Bakimlarda Santral Kateter lliskili Kan
Dolasimi Enfeksiyonunu Onlemede Bakim Paketi
Yaklasiminin Etkisi

ABSTRACT Objective: Healthcare-associated infections (HAI), which pose a significant risk to
patient safety, are one of the most frequent complications that inpatients encounter. The growing
concern about HAI urged the development of evidence-based guidelines for prevention. This
study aimed to determine the impact of care bundle approach in preventing central line-associated
bloodstream infections (CLABSI) in surgical intensive care units.

Materials and Methods: This semiexperimental controlled study included 163 subjects (83 patients
and 80 controls) who were admitted to surgical intensive care units between September 2017 and
October 2018, had a central venous catheter (CVC), and met the inclusion criteria. For CVC care,
care bundle recommended by the US Centers for Disease Control and Prevention was applied to
the study group.

Results: In 23.3% of patients, signs and symptoms of hospital infections were observed. Moreover,
25.2% of catheter tip cultures were positive, and the most frequently isolated microorganism was
Staphylococcus epidermidis (58.5%). Patients were evaluated according to the diagnostic criteria
for CLABSI. Further, CLABSI was not observed in the intervention group but was diagnosed in 10%
(n=8) of the patients in the control group.

Conclusion: Care bundle approach is effective in preventing CLABSI.

Keywords: Central venous catheters, intensive care units, infections, patient care bundle

6z Amac: Hasta glvenligi icin 6nemli bir tehdit olan saglik hizmeti iliskili enfeksiyon oranlari
hastaneye yatan hastalarin en sik karsi karsiya kaldigi komplikasyonlardan biridir. Saglik hizmetlerinde
saglik hizmeti iliskili enfeksiyonlar icin artan kaygi, kanita dayali rehberlerin gelistiriimesinde uyarici
etken olmustur. Bu calisma cerrahi yogun bakim Unitelerinde santral venoz kateter (SVK) iliskili kan
dolasimi enfeksiyonlarinin 6nlenmesinde bakim paketi yaklasiminin etkisini belirlemek amaciyla
gerceklestirildi.

Gerec ve Yontem: Yari deneysel kontrol gruplu bir calisma olarak planlanan arastirma, Eylil 2017 ve
Ekim 2018 tarihleri arasinda cerrahi yogun bakim Unitelerinde yatan, SVK'si bulunan ve érneklem
Ozelliklerini karsilayan 163 hasta (83 deney, 80 kontrol) ile gerceklestirildi. Deney grubuna SVK
bakiminda Hastalik Kontrol ve Onleme Merkezi tarafindan énerilen bakim paketi uyguland.
Bulgular: Hastalarin %23,3'linde hastane enfeksiyonu belirti ve bulgulari gézlendigi, kateter ucu
kdlturlerinin %25,2'sinde Ureme oldugu, en fazla tGreyen mikroorganizmanin Staphylococcus
epidermidis (%58,5) oldugu, %4,9'unda SVK iliskili kan dolasimi enfeksiyonu gelistigi, enfeksiyon
gelisen hastalarin tamaminin bakim paketi uygulanmayan hastalar oldugu belirlendi.

Sonug: Bakim paketi yaklasiminin SVK iliskili kan dolasimi enfeksiyonunu énlemede etkili oldugu
bulundu.

Anahtar Kelimeler: Santral venoz kateter, yogun bakim Unitesi, enfeksiyon, hasta bakim paketi
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Introduction

According to the old definition, “Healthcare-Associated
Infections (HAI)" is defined as nosocomial infections,
infections that do not have an infection at the time of
application to the health institution or are not in the incubation
period, and that occur on the third day of admission to the
hospital and after. HAI, which possess a great threat for
patient safety, is one of the most frequent complications that
inpatients encounter. There are many invasive instruments
used to treat patients and help them recover in modern
healthcare. Central venous catheterization is a method
used for many reasons such as drug and fluid therapy,
invasive hemodynamic monitoring, parenteral nutrition,
administration of blood and blood products, continuous renal
replacement therapy, plasmapheresis or failure to provide
peripheral vascular access. Central venous catheters (CVC)
is the most important risk factor for the development of
catheter-related bloodstream infections. Approximately 90%
of central line-associated bloodstream infections (CLABSI)
are due to CVCs. (1-3).

The US Centers for Disease Control and Prevention
(CDC) reported that there are 80,000 CLABSIs diagnosed
in intensive care units (ICUs) (4). Ista et al. (5) recent meta-
analysis involving 2,216 adult ICUs, the median incidence
of CLABSI decreased significantly from 5.7 to 2.0 per 1,000
ClL-days after the bundle implementation. According to
the National Nosocomial Infections Surveillance Network
report by the Turkish Ministry of Health in 2013, the rate of
CLABSIs vary between 1.9 to 7.1 per 1,000 catheter days
depending on the type of ICU (6).

The increasing concern over HAI has been a triggering
factor for developing evidence-based guidelines for
prevention. The quality, equality, and efficiency of patient
care is expected to increase as healthcare professionals
follow these guidelines (7). Care bundle approach is a set
of scientifically proven practices that when performed step-
by-step, collectively, and completely rather than individually
have been shown to improve patient outcomes (2).

The first application of care bundle approach is the
prevention of CLABSI. Studies aimed to prevent catheter
infections that implemented care bundle approach focused
on training healthcare professionals, using maximum barrier
measures when inserting catheters and removing the
catheter as soon as possible. Also, easy and rapid access
to equipment used during these practices, daily evaluation
of catheter requirement and catheter use and maintenance

care according to guidelines were ensured. CLABSI is a
health problem that results from CVC application, individual
characteristics of patients and many elements of healthcare
process causing undesirables consequences. Health
institutions should aim to create institutional evidence-based
protocols for CVC application and care that rely on efficient
and feasible recommendations from recent guidelines,
support individual education with detailed theoretical
approach and reflect them onto daily practices (8).

This study aims to determine the impact of care bundle
approach in preventing CLABSI in patients admitted to
surgical ICUs of a university hospital.

Materials and Methods

Study Design

This study was designed as a semi-experimental
controlled study.

Time and Place of the Study

This studys’ data were collected from January to October
2018 in neurosurgery ICU, cardiovascular surgery ICU,
general surgery ICU and anesthesiology and reanimation
ICUs of a 600-bed university hospital in Istanbul, Turkey.

Ethics Approval

Permission from the Haydarpasa Numune Training and
Research Hospital Ethics Committee (decision no: HNEAH-
KAEK 2017/KK/143, date: 25.12.2017) and the institution
were obtained prior to the start of the study. Patients and/or
their first-degree relatives were informed about the study and
written informed consents were obtained. The study was
performed in accordance with the Declaration of Helsinki.

Universe and Sample Selection

The universe of the study was made of 2,700 patients
who were admitted to surgical ICUs between 2016 and
2017. The sample of the study consisted of 163 subjects,
83 patients and 80 controls, who were selected among
subjects older than 18 years, admitted to surgical ICUs 2018,
had a CVC using power analysis version 3.1.7 with 95%
confidence interval, 5% margin of error, 0.5 effect size and
80% power (9). Patients who had an active infection when
admitted to ICU and patients without a CVC were excluded.
The question whether care bundle for CLABSIs is effective
in preventing CLABSIs was investigated.

Turk J Intensive Care 2022;20:138-47
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Data Collecting Tools

In this study, three forms that were developed by the
researcher and revised according to the opinions of 10
specialists, Patient Information Form, Central Venous
Catheter Care and Follow-up Form and Nosocomial Infection
Surveillance Information Form, were used for data collection.

Patient Information Form: This form included questions
about the patient’s age, sex, diagnosis, chronic diseases, risk
factors, duration of hospital stay, and duration of ICU stay.

Central Venous Catheter Care and Follow-up Form: It
consisted of information about the type of catheter inserted,
date of insertion, date of dressing changes, materials used
and reason for dressing changes, duration of catheter, and
catheter observation.

Nosocomial Infection Surveillance Information Form: This
form included signs and symptoms of infections, cultures
obtained from the patient and their results, presence of any
other infection, and antibiotics used and their duration.

Acute Physiology and Chronic Health Evaluation-ll
(APACHE-II): This scoring system, which is a disease severity
scoring tool used in ICUs, was used for acute physiology
and chronic health evaluation. It consists of three parts:
Chronic health evaluation, age, and physiology. The score of
these three parts along with the surgical intervention status
predicts hospital mortality.

Conducting the Study

All patients included in the study were listed from weekly
lists of surgery plans. The minimum number of patients was
estimated to be 163 in power analysis but 85 subjects in
each group (total 170) were included, predicting there may
be data losses. During data collection, 7 subjects had to be
excluded due to death or transfer to another hospital and
therefore the study was completed with 83 patients and 80
control subjects. Included in the care bundle;

1. Hand hygiene,

2. Maximum barrier precautions,

3. Skin antisepsis with chlorhexidine,

4. Selection of the most appropriate catheter insertion
site, avoidance of the femoral vein,

5. Daily assessment of CVC requirement and removal
of unnecessary lines components were fully applied to
the intervention group. Checklist for preventing CLABSI
as recommended by CDC defined under these 5 main
components was also used (Figure 1).
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All subjects in the intervention and control groups were
followed for HAI. Subjects included in the study were
closely monitored by Infection Control Committee (ICC)
and the researcher nurse. Subjects in the intervention
and control groups were daily monitored for white blood
cell, tachycardia, and fever after 24 hours in the ICU. CVC
observation data of subjects in both groups was evaluated
daily with the data collecting form developed by the
researcher. The control group received routine CVC care
using sterile gauze, povidone iodine and elastic fixation
tape. When the central line was removed, the catheter tip
was sent to culture. Equipment present in the hospital and
routine tests were used in both groups (Figure 2).

Statistical Analysis

SPSS version 21.0 (IBM SPSS Inc, Armonk, NY) software
was used for statistical analyses of data obtained in the
study. Sociodemographic characteristics, chronic diseases,
cancer and smoking status of subjects were defined using
descriptive statistics (number, percentage), mean and
standard deviation. Mann-Whitney U test and Pearson
chi-squared tests were used to determine the differences
between the intervention and control groups. Results
were assessed in 95% confidence interval and p<0.05
significance.

Results

Mean age of patients in the intervention group was
57.96+17.17 years. Out of these patients, 54.6% were male,
91.6% did not smoke, 68.7% had a history of chronic illness
and 34.9% had a history of cancer. Mean duration of stay
in the ICU was 6.38+10.24 days and mean APACHE score
was 10.34+8.28. On the other hand, mean age of subjects
in the control group was 64.06+14.92 years. Out of these
subjects, 58.8% were male, 91.3% did not smoke, 63.8%
had a history of chronic illness and 33.8% had a history of
cancer. Mean duration of stay in the ICU was 11.91+18.60
days and mean APACHE score was 13.87+7.85.

Age >65 years, smoking and cancer history were
considered as intensive care risk factors. Among the
intervention group, 61.4% of subjects had a risk factor, while
72.5% of subjects in the control group had an intensive care
risk factor.

There was a significant difference between the
intervention and control groups in terms of mean age,
duration of ICU stay and APACHE-II score (p<0.05), while
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Promptly remove

unnecessary

central lines:

Perform daily

audits to assess whether each

central line 1s still needed

Follow proper insertion practices:

o Perform hand hygiene before msertion

o Adhere to aseptic technique

o Use maximal sterile barrier precautions (i.e., mask, cap, gown, sterile
gloves, and sterile fullbody drape)

o Perform skin antisepsis with >0.5% chlorhexidine with alcohol
o Choose the best site to minimize infections andmechanical complications

0 Avoid femoral site in adult patients

o Cover the site with sterile gauze or sterile. transparent, semipermeable
dressings

Handle and maintain central lines appropriately:

o Comply with hand hygiene requirements

o Serub the access port or hub immediately prior to each use with an appropriate antiseptic (e.g., chlorhexidine,
povidone

1odine, an 10dophor, or 70% alcohol)
o Access catheters only with sterile devices

o Replace dressings that are wet, soiled, or dislodged

o Perform dressing changes under aseptic technique using clean or sterile gloves

Figure 1. Contents of care bundle

Patients evaluated
for participation
1= 170)

Not included (2=7);
-Death (»=3)
-Transfer to another
hospital (n=2

Control Group
(n=80)

Routine CVC;
Using sterile
gauze, povidone
iodine and elastic

Care bundle for
preventing
CLABSI

fixation tape.

Daily CVC
control

Daily CVC
control

Catheter tip
culture

Catheter tip

culture

Figure 2. Patients’ randomization flowchart
CVC: Central venous catheter, CLABSI: central line-associated bloodstream infections

the duration of hospital stay did not show a statistically
significant difference between two groups (p=0.105)
(Table 1).

The central line was inserted through the right jugular
vein (RJV) in 77.1% and the left subclavian vein in 19.3% of
patients in the intervention group. For the control group, RJV
was preferred in 75% and left subclavian vein was preferred
in 15% (Table 2).

All subjects included in the study was closely monitored
for signs and symptoms of HAIs by the ICC and the
researcher. Nine patients in the intervention group (10.8%)
exhibited signs and symptoms of infection. Among those,
all nine had fever (>38.5 °C), 44.4% had leukocytosis and
55.6% had tachycardia (>120 bpm). The remaining 89.2%
had no signs or symptoms of infection. In the control group,
36.2% exhibited signs and symptoms of infection, which
were leukocytosis, fever, and tachycardia (93.1%, 96.6%
and 44.8%, respectively). The remaining 51 control subjects
(63.8%) did not develop any related signs of symptoms. The
difference in signs and symptoms of infection between the
intervention and control groups was statistically significant
(p<0.05) (Table 3).

Turk J Intensive Care 2022;20:138-47
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Table 1. Comparison of descriptive and medical characteristics of patients who received and did not receive care bundle

Intervention group Control group
n=83 n=80
n (%) n (%) x2 p-value
Female 36 (43.4%) 33(41.3%)
Gender 0.075 0.874
Male 47 (54.6%) 47 (58.8%)
) Yes 7 (8.4%) 7 (8.8%)
History of smoke 0.05 0.943
No 76 (91.6%) 73(91.3%)
) o Yes 57 (68.7%) 51 (63.8%)
History of chronic illness 0.442 0.506
No 26 (31.3%) 29 (36.3%)
) Yes 29 (34.9%) 27 (33.8%)
History of cancer 0.026 0.873
No 54 (65.1%) 53 (66.3%)
_ Yes 51 (61.4%) 58 (72.5%)
Risk fFactors 2.247 0.134
No 32 (38.6%) 22 (22.5%)
Mean £ SD Mean £ SD Z,.w p-value
Age 57.96+£17.17 64.06+£14.92 -2.333 0.020
Stay in the hospital 13.03£10.53 18.9+20.85 -1.619 0.105
Stay in the ICU 6.38+£10.24 11.91£18.60 -2.450 0.014
APACHE-II score 10.34+8.28 13.87+7.85 -3.906 0.000

x2 Chi-square test, SD: standard deviation, ICU: intensive care unit, APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, Z,,,, : Mann-Whitney U test; p<0.05

Table 2. Distribution of CVCsites Table 3. Comparison of infection signs in patients who received
Intervention | Control and did not receive care bundle
group group Symptom of infection* n (%) x2 p-value
n (%) n (%) Intervention group
Right jugular vein 64 (77.1%) 60 (75%) Signs (yes) 9(10.8%)
Right subclavian vein 16 (19.3%) 12 (15%) Leukocytosis 4 (44.4%)
Left subclavian vein 2 (2.4%) 1(1.3%) Fever 9 (100%)
Right femoral vein 1(1.2%) 3(3.8%) Tachycardia 5 (55.6%)
Left jugular vein - 3(3.8%) Signs (no) 74 (89.2%)
Left femoral vein - 1(1.3%) Control group 14708 1 0.000
CVC: Central venous catheter Signs (yes) 29 (36.2%)
The catheter tip cultures obtained from subjects included Leukocytosis 27 (93.1%)
in the study were positive in 8.4% of the intervention group Fever 28 (96.6)
and in 40.5% of the control group. The most frequently Tachycardia 13 (44.8%)
isolated microorganism was Staphylococcus epidermidis (4 Signs (no) 51 (63.8%)

vs. 20) and the difference was statistically significant.

All central lines of patients included in the study were
observed for redness, swelling and discharge by the
researcher and the findings were recorded to the Central
Venous Catheter Care and Follow-up Form developed by the
researcher. Signs of local inflammation in the catheter entry
site were observed in 7.2% of patients in the intervention
group. All 6 patients had redness, 16.6% had swelling and
none had discharge. On the other hand, 41.3% of patients

Turk J Intensive Care 2022;20:138-47

*More than one symptoms, x2: chi-square test; p<0.05

in the control group exhibited signs of local inflammation in
the catheter entry site. All of those had redness, 21.2% had
discharge and 6.0% had swelling. The difference between
the intervention and control groups in terms of redness
and discharge in the catheter entry site was statistically
significant (p<0.05) (Table 4).
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Table 4. Comparison of CVC observations of patients who
received and did not receive care bundle

Intervention | Control

group group

n (%) n (%) x2 p-value
symptom of | ¢ 7 50y 33(41.3%) | 25.904 | 0.000
infection*
Redness 6 (100%) 33(100%) | 25.904 | 0.000
Discharge 0 (0%) 7(21.2%) | 7588 0.000
Swelling 1(16.6) 2 (6%) 0378 | 0.530
*More than one symptoms, CVC: Central venous catheter, x2 chi-square test;
p<0.05

All subjects included in the study were evaluated
according to the diagnostic criteria of CLABSI. No patients
in the intervention group had CLABSI while 10% of the
patients in the control group were diagnosed with CLABSI.

Discussion

HAls are observed more often in ICUs due to patient-
healthcare worker relationship, common use of mechanic
ventilators and invasive equipment, common use of broad-
spectrum antibiotics and more frequent colonization of
resistant microorganisms. The incidence of HAI in the world
varies between 7% and 10%. An estimated 1.4 million
people worldwide are thought to have nosocomial infections
every day. It is reported that nosocomial infections develop
in 5% to 10% of hospitalized patients in a year in the USA,
while this rate is between 6-9% in Europe, and this rate
varies between 1-3% and 16% in Turkey. Although 5-10%
of hospitalized patients are primarily treated in the ICU, 20-
25% of all HAls are seen in ICUs. Patients hospitalized in
the ICU are at higher risk of developing infection compared
to patients treated in other units, due to the severity of their
condition and exposure to highly invasive procedures. It is
stated that 53.6% of HAIs seen in ICUs result in death, and
considering this rate, the prevention and control of HCAls is
of great importance (10-12).

Although the care bundle is a new concept, its
strongest feature is that it includes evidence-based care
interventions. The fact that science is behind it and the
method of intervention requires continuity gives it national
and international standards. It is generally recommended
that the number of maintenance-related items (maintenance
intervention) in the bundle be between 3 and b. It is stated
that each intervention should be the most accepted (the

most effective care for the patient) intervention in its
field. The care bundle is often confused with checklists.
A checklist is a mix of useful practices or processes
(important and useful, but not evidence-based changes),
while a bundle is a mix of imperative processes (proven by
randomized controlled experiments) (13). It can also be used
with the 5 basic component checklists included in the care
bundle. Organizations such as the Institute for Healthcare
Improvement and The Joint Commission have created
lists of CLABSI prevention interventions. In the study, the
CDC checklist, which includes the subtitles of the main
components in the care bundle and has been proven by
studies in the literature, was used.

The use of care bundle for placement and maintenance
of CVCs is an important strategy for CLABSI prevention.
Care bundle consist of structured evidence-based practices
that aim to improve the care process and patient outcomes
when followed collectively and reliably. Care bundle have
proven effective in reducing CLABSIs in ICU patients (14).

As the longer duration of hospital and ICU stay increases
the need for a CVC, it also increases the risk of CLABSI
(15-17). On the other hand, Bohart et al. (18) reported no
significant association between the duration of ICU stay
and CLABSI risk. In the current study, we found that the
risk of CLABSI was higher in patients with longer ICU
stay. However, the mean duration of hospital stay had no
statistically significant difference.

The studies about the association of age and HAIs have
reported conflicting results. While some authors state then
age is associated with infection (19,20), there is other report
that found no association between age and risk of HAI (21).
In our study, the mean age of the intervention and control
groups were significantly different.

APACHE-II, which predicts disease severity by
incorporating changes in physiological measurements, is
the most common scoring system used in ICUs. It consists
of three parts: chronic health evaluation, age and acute
physiology score. The total score of these three parts along
with whether the patient is planned to undergo a surgical
intervention predicts hospital mortality. In our study, the
difference between the mean APACHE-II scores was
statistically significant, which was consistent with Pawar et
al. (22) but contradictory to Hsin et al. (23).

The preferred anatomical site of CVC insertion is
determined by the applying physician. The care bundle states
that when selecting the site of CVC use of femoral vein

Turk J Intensive Care 2022;20:138-47
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should be avoided when possible and emergency femoral
vein interventions should be switched to a more appropriate
site when the patient is hemodynamically stable (2). It was
thought that the location of the catheter also affected the
development of infection, and the infection rate would be
higher due to the risk of urinary and fecal contamination,
especially in the femoral vein, but it was reported that there
was no difference in infection between the femoral vein
and the subclavian vein in studies (24). In our study, most of
the central lines of patients in the intervention group were
inserted through the RJV. Femoral vein was used in only one
patient in the intervention group and the site of CVC was
changed as soon as possible in this patient. RJV was also
the most preferred entry site in the control group. RJV was
a commonly preferred route in the study hospital due to its
easy access and availability of rapid intervention in the risk of
complications. Aygun et al. (25) also did not find a significant
relationship between the location of the catheter and the
risk of infection.

Preperation the area where the catheter will be inserted
is another matter to be considered. Chlorhexidine, povidine
iodine and 70% alcohol are antiseptic products used. In
recent years, due to the strong binding of chlorhexidine to
skin proteins and its antimicrobial effect on the skin for 48
hours, it is recommended to perform skin antisepsis with
2% chlorhexidine gluconate among the components of the
care bundle. In this study, 10% povidine iodine was used
in the control group. Although transparent polyurethane or
chlorhexidine-impregnated closure covers are among the
preferred methods for the prevention of CLABSI in ICU,
it is also known that the use of these products does not
reduce the infection rate (26,27). Hatler et al. (28) compared
transparent polyurethane and chlorhexidine-impregnated
closure dressings, and no significant difference was reported
in terms of the risk of infection development. In this study,
all the catheters were inserted with aseptic technique,
they were maintained with the same care and the entry
points were checked. The dressings applied to the control
group with sterile gauze were changed daily. Transparent
dressings impregnated with chlorhexidine were used in
the experimental group, and catheter care was performed
weekly as long as the integrity of the dressing was not
impaired.

Certain studies, however, report that there is no
significant difference between the intervention and control
groups in terms of signs of local inflammation (29-31). In

Turk J Intensive Care 2022;20:138-47

our study, signs and symptoms of local inflammation were
significantly lower in the intervention group (p<0.05). Among
the control group, patients with signs and symptoms of local
inflammation were found to have a higher risk of developing
CLABSI. Our significant findings indicate that all stages of
care bundle should be performed step-by-step.

In the current study various microorganisms causing
CLABSI were isolated. Of these microorganisms, 50%
were Gram-positive while the other 50% were Gram-
negative. Gram-positive (Coagulase-negative staphylococci,
Staphylococcus aureus) are the most frequently detected
microbiological agents in CLABSI's. It is known that
staphylococci are protected from antibiotics by wrapping
the catheter thanks to their biofilm feature made of
exopolysaccharides. Gram-negative agents and fungi
are also common infectious agents (25). Lin et al. (19)
showed that the most commonly isolated pathogens were
Gram-negative bacteria with 38%, Gram-positive bacteria
with 34.7%, Candida spp. with 24.0%, and anerobic
bacteria with 4.7%. Inan et al. (32) reported that 47.6%
of microorganisms causing CLABSIs were Gram-negative
bacteria, 44.8% Gram-positive, 6.1% Candida spp. and
1.5% other pathogens. Yoshida et al. (33) reported that
Gram-negative bacteria were the most common pathogens
with 61.8%, among which Pseudomonas aeruginosa was
seen at a rate of 28.2%. Jaggi et al. (34) reported that 25%
Klebsiellaand 16% Pseudomonas aeruginosa 15% Candida
are the pathogens causing CLABSI in their study. In our
study, the most common microorganism causing CLABSI
was Staphylococcus epidermidis with 37.5%.

Conclusion

Care bundle approach is found to be effective in
preventing CLABSI. Interdisciplinary interactions should not
be disregarded when implementing care bundle approach.
It is important that nurses should take an active role in
universalizing the care bundle and making sure each step
is performed. Care bundle approach should be integrated
into nursing care and nurses should be effective in its
implementation. Applying the care bundle for preventing
CLABSIs for all patients with a central line will increase
the quality of care, patient satisfaction, improve nurses’ job
satisfaction and have a positive impact on economy.
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Pandemi Siirecinde Non-COVID-19 Yogun Bakim
Unitesinde Mortalite

Mortality in Non-COVID-19 Intensive Care Unit During
the Pandemic

6z Amagc: Koronaviris hastaligi-2019 (COVID-19) pandemisi tiim saglik hizmetlerini olumsuz
etkilemektedir. Bu calismada pandemi déneminde merkezimizde, yogun bakim Unitelerinin dnemli
kalite gOstergesi olan yogun bakim mortalite oraninin nasil etkilendigini arastirdik.

Gereg ve Yontem: Bu retrospektif tek merkezli calismada, dahili cerrahi non-COVID-19 hastalarin
kabul edildigi 20 yatakli yogun bakim Unitesinde mortalite oranlari, pandemi éncesi ve sonrasi 6 aylik
zaman periyotlarinda karsilastirildi.

Bulgular: Pandemi déneminde yogun bakim Unitemizde takip edilen hastalarda mortalite orani
artmisti. Mortalite ile yogun bakim Unitesine kabul endikasyonu (cerrahi nedenle kabul sonrasi,
medikal nedenle kabul sonrasi, travma sonrasi) ve yogun bakim Unitesine kabul yeri (acil servis,
farkli hastane) arasinda anlamli bir iliski oldugu gértlmustir (p<0,05).

Sonug: Rutin saglik hizmetlerindeki aksamalar, pandemi déneminde COVID-19 enfeksiyonu
tasimayan hastalarda dnemli saglik sorunlarini beraberinde getirecektir.

Anahtar Kelimeler: COVID-19 pandemisi, mortalite, yogun bakim (initesi

ABSTRACT Objective: The coronavirus disease-2019 (COVID-19) pandemic has had a negative
impact on all healthcare services. We investigated how the intensive care mortality rate, an
important quality indicator of intensive care units, was affected during the pandemic at our center.
Materials and Methods: In a retrospective single-center internal surgery setting with a 20-bed
intensive care unit, patients without COVID-19 were admitted. The mortality rates over a 6-month
time period pre- and postpandemic were compared.

Results: During the pandemic, the mortality rate at our intensive care unit has increased. We
also observed that there was a significant relationship between mortality and the indication for
admission to the intensive care unit (postsurgical admission, postadmission for medical reasons,
and post-traumatic) and the place of admission to the intensive care unit (emergency department,
different hospital) (p<0.05).

Conclusion: During the pandemic period, disruptions in routine health services can cause significant
health problems in patients who do not have COVID-19 infection.

Keywords: COVID-19 pandemic, mortality, intensive care unit
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Giris

3 Haziran 2021 tarihine kadar, koronavirts hastalig-2019
(COVID-19) salgini nedeniyle diinya capinda, 170.812.850
dogrulanmis olgu ve 3.557.586 6lim, meydana geldi (1).
Asya, Avrupa ve Kuzey Amerika'daki merkezlerden 10.150
COVID-19 (+) hastayi iceren 24 gdzlemsel calisma sonucuna
gore yogun bakim Unitesinde tedavi edilen hastalarin mortalite
orani %41,6 olarak belirlendi (2). COVID-19 pandemisi
oOzellikle baslangic asamasinda ytksek oranda yogun bakim
hizmeti ihtiyaci, tibbi Urlnlerde arz talep dengesizligi ve
virlsdn olimcul etkileri nedeniyle tim hayati ve saghk
hizmetlerini sekteye ugratti (3,4). Dlnya genelinde yogun
bakim yataklarinin ve ekipmaninin optimal kullanilabilmesi
amaciyla triyaj prosedurlerindeki etik belirsizlikler tim saglk
sistemini zorladi. Yogun bakim yataklarinin blyik bolimu
COVID-19 enfekte hastalar icin organize edilmeye calisildi.
Bircok dlke yeni yogun bakim Uniteleri olusturarak artan talebi
karsilamaya calisti. COVID-19 pandemisi ile miicadele devam
ederken, COVID-19 enfeksiyonu tasimayan hastalarin takip
edildigi yogun bakim Uniteleri, zaten kisitli olan imkanlarin
daha da azalmasina ragmen hizmet vermeye devam etti.

Kisa slrede artan ylksek ve komplike hasta hacmi,
hastane kaynaklarini normal kosullarda bile zorlarken,
pandemi doneminde slrec yonetimi bas edilemez hale geldi.

Arz ve talep arasindaki uyumsuzluktan kaynaklanan
sorunlarin, gcesitli calismalarda dzellikle acil servislerde artmis
mortalite ile iliskili oldugu gosterilmistir (5,6). Calismamizda
pandemi déneminde dahili-cerrahi hastalarin takip edildigi
yogun bakim (initemizde COVID-19 ile enfekte ya da tasyic
olmadigi bilinen hastalarin mortalite oranlarini ve etkileyen
faktorleri, pandemi dncesi ddnem ile karsilastirmayi planladik.

Gerec ve Yontem

Calisma, Ondokuz Mayis Universitesi Klinik Arastirmalar
Etik Kurul onay! (karar no: 2020/616, tarih: 21.10.2020)
alindiktan sonra retrospektif olarak planlandi. Dahili ve cerrahi
yogun bakim hastalarinin kabul edildigi 20 yatak kapasiteli
yogun bakim Unitesinde bir yil stre ile (COVID-19 6ncesi ve
sonras| 6 aylik zaman dilimlerinde) takip edilen ve eksitus
kabul edilmis hastalar calismaya dahil edildi. On sekiz yas
alti, terminal ddnem malignitesi bulunan hastalar calisma disi
birakilmistir.

Hastalarin demografik verileri (yas, cinsiyet, vicut kitle
indeksi, kronik hastaliklari), yogun bakimlarda hastalarin akut
saglik sorunlari ve kronik saghk durumlari Gzerinden mortalite

ongorme skoru (APACHE-II), hastalarin yogun bakim kabulleri
sirasindaki ve gunlik organ yetmezligi degerlendirme skoru
(SOFA) skorlari, yogun bakim yatis endikasyonu [cerrahi
(acil, elektif), medikal (septik sok, post-resiistasyon, klinik
kotllesme)], yogun bakim oncesi takip eden servis, yogun
bakim slrecinde hastalara hizmet veren personel sayilari,
personel mesai sUreleri, yogun bakimda kalis sureleri,
mortalite nedeni, mortalite zamani COVID-19 &ncesi ve
sonrasi donem olarak karsilastirildi.

istatistiksel Analiz

Veriler IBM SPSS Statistics 21.0 software programi
yardimiyla incelendi. Grup ici karsilastirmalar icin Friedman
ve Wilcoxon testleri, gruplar arasi karsilastirmalarda ise
sayisal parametreler icin Mann-Whitney U testi, kategorik
parametreler icin ise ki-kare testi kullanildi. Yogun bakim
mortalite sonuglar risk faktorlerini belirlemek icin lojistik
regresyon modelleri kullanilarak p<0,05 anlamli kabul edildi.

Bulgular

Yogun bakim tnitemizde COVID-19 pandemi ve dncesi
donemdeki mortalite oranlarini degerlendirdigimiz bir yillik
sure icinde toplam 1.730 hasta yogun bakim Unitemize
kabul edilmis ve eks olan 208 hastanin, 196'si calismaya
dahil edilmistir. Calismaya dahil edilen hastalarin 129'u
(%65,8) pandemi déneminde, 67'si (%34,2) pandemi
oncesi donemde kaybedilmistir. Pandemi oncesi yogun
bakim mortalite oranimiz %5,3 iken pandemi sonrasi
mortalite oranimiz %12,9'a yikselmistir (Sekil 1; p<0,01).
Hastalarin demografik verileri, ek sistemik hastaliklar ve
klinik ozellikleri Tablo 1'de 6zetlenmistir. Pandemi dncesi
yogun bakim Unitemize %92,4 oraninda cerrahi sonrasi hasta

Yogun Bakimda Mortalite

—o—Pandemi Oncesi Mortalite ~—Pandemi Déneminde Mortalite

0,17
0,14
0,1
(%) 0,12
0,06
0,07
0,05 0,06

(%) 0,04 0,03 0,04

1 2 3 4 5 6

ekil 1. Pandemi oncesi ve sonrasi 6 aylik 6lim oranlari (%) (p<0,01
S y (%) (p<0,01)
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Tablo 1. Hastalarin demograFik verileri, ek sistemik hastaliklari, klinik 6zellikleri

COViD-19 pandemi COViD-19 pandemi

oncesi mortalite doéneminde mortalite p-dederi

n=67 n=129
Yas, yil ortalama + SS 62,5+19,3 65,1+16,4 0,213
Cinsiyet (K/E) % 55,2/44,8 32,6/67,4 0,036
Sistemik hastalik
Diabetes mellitus % 22,4 20,9 0,672
Hipertansiyon % 50,7 54,3 0,355
Malignensi % 13,4 17,8 0,938
KOAH % 6 12,4 0,165
Koroner arter hastaligi % 14,9 20,2 0,248
Siroz % 3 39 0,733
Kronik bobrek yetmezligi % 6 15,5 0,563
Serebro vaskiiler hastalik % 6 93 0,521
Kalp yetmezligi % 4,5 12,4 0,307
APACHE-II skoru ortalama + SS 27,971 32,5+7,4 0,013
SOFA skoru £ SS 13,07£3,6 15,9+4,4 0,001
Renal replasman tedavisi % 19,4 42,6 0,001
Hasta tiirleri
Cerrahi % 55,2 25,6 0,001
Medikal % 343 68,2 0,023
Travma % 10,4 6,2 0,01
YBU 6ncesi kabul yeri
Acil servis % 25,4 271 0,001
Ameliyathane % 47,8 26,4 0,068
Hastane servis odasi % 20,9 45,7 0,206
Farkli hastane % 6 0,8 0,015
SS: Standart sapma, KOAH: kronik obstrijk__tif akciger hastaligi, APACH!E: akut saglik sorunlari ve kronik saglik durumlari izerinden mortalite 6ngérme skoru, SOFA: giinlik
organ yetmezligi degerlendirme skoru, YBU: yogun bakim tinitesi, COVID-19: koronaviris hastaligi-2019

kabul edilirken, pandemi déneminde cerrahi sonrasi hasta
kabull orani %82,6'ya gerilemistir. Pandemi déneminde
acil cerrahi sonrasi yogun bakim kabull, pandemi 6ncesi
doneme gore artmistir (%32,6/%19,8). Pandemi doneminde
eksitus kabul edilen hastalarda, cerrahi sonrasi kabul orani
azalmis, ancak acil cerrahi sonrasi kabul edilen hasta sayisi
ve hastalarda mortalite orani istatistiksel olarak artmistir
[pandemi &ncesi, sonrasi acil cerrahi mortalite iliskisi
(%21,6/30,3) p<0,01]. Pandemi 6ncesi medikal nedenler ile
yogun bakima kabul orani %7,6 iken pandemi doneminde
oran %17,4'e yukselmistir. Medikal nedenle yogun bakima
kabul edilen hastalarda mortalite orani istatistiksel olarak
artmistir. Medikal nedenli yogun bakim kabull ve mortalite
iliskisi sirasiyla pandemi dncesi/sonrasi; sepsis: %43,5/19,3
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p=0,01, post resUsitasyon bakim: %17,4/21,6 p=0,023, klinik
kotllesme: %39,1/59,1 p=0,786 olarak tespit edilmistir.
Pandemi 6ncesi eksitus kabul edilen hastalarin yogun bakim
kalis sUresi ortalama [+ standart sapma (SS)]: 7,6 (+11,02)
gun; pandemi déneminde ise ortalama (£SS): 9.5 (14,1) gun
oldugu goralmdistdr. Her iki zaman diliminde eksitus kabul
edilen hastalarin yogun bakim sdreleri benzerdir (p=0,532).
Calisma suresi icinde gelisen mortalite nedenleri ve gruplar
arasindaki iliski Tablo 2'de 6zetlenmistir.

Yogun bakim Unitemizde 13 doktor, 14 yardimci saglik
personeli, 33 hemsire tam zamanli gérev yapmaktadir.
Pandemi doneminde yogun bakim Unitemizde 12 hemsire,
3 yardimci saglik personeli, 3 doktor COVID-19 virlsu ile
enfekte olmus; yogun calisma temposu icindeki hemsire
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Tablo 2. Gruplar arasi 6liim nedenleri

coviD-19 | coviD-19

pandemi pandemi

oncesi doneminde | p-degeri

mortalite mortalite

n=67 n=129
Septik sok % 373 35,7 0,562
Solunum yetmezligi % 16,4 20,9 0,768
Multipl travma % 10,4 5,4 0,673
Kalp yetmezligi % 35,8 38 0,226
COViD-19: koronaviriis hastaligi-2019

arkadaslarimiz stregten Onemli sekilde etkilenmistir.
Hemesirelerimizin yaklasik 1/3'U en az 10 gunlUk periyodlarda
tedavi ve izolasyon amaciyla gorevlerinde calisamamistir.
Personel acigi diger servislerde calisan yogun bakim deneyimi
az olan hemsire arkadaslarimizla tamamlanmistir. Pandemi
oncesi 6 aylik zaman slrecinde yogun bakim Unitemize yeni
baslayan hemsire sayisi aylik ortalama (£SS): 1,16+0,98;
pandemi déneminde 3,0+0,89 oldugu ve mortalite orani ile
yogun bakim Unitesine yeni gorevilendirilen hemsire sayisi
arasinda istatistiksel olarak anlamli iliski oldugu (p=0,026)
goruldl. Pandemi dncesi ortalama 4,38 hastaya bir hemsire,
pandemi doneminde ise 4,21 hastaya bir hemsire ile hizmet
verilmeye calisildigi ve iki ddnemde hastalara hizmet veren
hemsire sayilarinin benzer oldugu tespit edilmistir.

Tartisma

Pandemi déneminde tek merkez 20 yatakli dahili-cerrahi
yogun bakim hastalarinin takip edildigi COVID-19 ile enfekte
ya da tasiyici olmadigi bilinen hastalarin mortalite oranlarini
degerlendirdigimiz calismamizda, pandemi déneminde,
Oncesi doneme oranla mortalite oranimizin istatistiksel olarak
arttigini tespit ettik.

2020 yilinda Cakir ve ark.'nin (7) 757 hastayi dahil ettikleri
calismada yogun bakim mortalite orani %34,7, Ulkemizdeki
eriskin hastalarda yapilan diger yogun bakim calismalarinda
ise mortalitenin %20,5-60,4 arasinda degistigi bulunmustur.
Polonya'da yapilan calismada yogun bakim mortalite orani
%41-44, diger Avrupa Ulkelerinde %6,7-17,8, Amerika
Birlesik Devletleri'nde % 11,3, Avustralya ve Yeni Zelanda'da
%7 oldugu belirtilmistir (8-12). Calisma slrecinde yogun
bakim Unitemizde toplam mortalite orani %11,3 olarak
bulunmustur. Mortalite oranimiz literatlr ile uyumlu ancak
Ulkemizde yogun bakim mortalite calismalarina gére disuktar.
Bu durum anestezi sonrasi bakim bolumu (PACU) olarak da

hizmet veren yogun bakim Unitemize yatis endikasyonlari
ile baglantili olabilir. Calismaya kabul edilen pre-COVID
donem eksitus kabul edilmis hastalarin APACHE-II skoru
ortalama 22,9, pandemi déneminde ise 32,5; SOFA skorlari
ise siraslyla ortalama 9, 15,9 oldugu ve yogun bakima kabul
sirasinda pandemi doéneminde daha yiksek APACHE-II
ve SOFA skorlari, mortalite acgisindan genel durumu daha
kotl hastalarin yogun bakim Unitemize kabul edildiklerini
gostermistir.

Tum dlnyada elektif cerrahiler pandemi &énlemleri
kapsaminda ertelenmistir. Birlesik Krallik'ta pandemi éncesi
elektif cerrahi bekleyen hasta sayisi 4 milyon iken, pandemi
doneminde sayl 10 milyon insani gecmis, Amerika Birlesik
Devletleri'nde yayinlanan bir rapora gore 2022 ortasina kadar
sadece eklem ve omurga ameliyati bekleyen hasta sayisi 1
milyondan fazla olacagi éngorilmustir (13). Ulkemizde de
pandemi déneminde elektif cerrahiler ertelenmistir. Bu durum
PACU olarak da hizmet veren yogun bakim {nitemizde hasta
profilinin degisimine neden olmus, pandemi doneminde
artmis mortalite ve azalmis elektif cerrahiler arasinda anlaml
iliski oldugu goértlmustar.

Yapilan calismalar pandemi doneminde acil servis
basvurularinda azalma oldugunu gostermektedir (14-17).
Sokaga cikma kisitlamalari, COVID-19'a maruz kalma
korkusu, hastalarin uygun saglik hizmetine erisememesi ya
da gec erismesine neden olabilir. COVID-19 salgini sirasinda
miyokard enfarktlsld ve inme nedeniyle dahi hastaneye
basvurularda dUsusler oldugu bildirilmistir (18,19). Kronik
kompanse hastaliklarin pandemi dénemi iliskili gec acil
servis basvurusu sonucu dekompanse hale gelmesi pandemi
déneminde mortalite oranlarini artirmasi beklenmektedir
(20,21). Merkezimizde pandemi donemindeki acil servisten
yogun bakim Unitesine kabul edilen hasta sayisinin arttig
ve bunun artan mortalite ile iliskili oldugu gortlmustuar.
Subgrup analizlerinde acil servisten kabul edilen yogun
bakimda eksitus kabul edilmis hastalarin demografik verileri,
ek sistemik hastaliklari, APACHE-II skorlari her iki donemde
benzer ancak pandemi déneminde SOFA skorlarinin anlamli
sekilde yUksek oldugu gorilmustdr (p=0,018).

Sen-Crowe ve ark. (22) yaptigl calismada pandemi
doneminde sokaga cikma kisitlamalar nedeniyle 6zellikle
trafik kazalarinda azalma oldugu ve sonugta travma sonrasi
olumlerin azaldigr bildirilmistir. Calismamizda da pandemi
déneminde travma sonrasl yogun bakima kabul edilen
azalmis hasta sayisi ile travma sonrasi mortalite oranin
istatistiksel olarak iliskili bulunmustur.
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Artan mortalite ile iliskili bir baska énemli bulgumuzda
pandemi déneminde, COVID-19 bulasi nedeniyle meydana
gelen personel aciginin daha az deneyimli personel gegici
gorevilendirmeleriyle tamamlanmaya calisilmasidir. Yapilan
calismalar 0Ozellikle yogun bakim dnitelerinde artmis
hemsire deneyiminin azalmis mortalite ile ilgili oldugunu
gostermektedir. Ayni zamanda gecici gorevlendirmelerle
fiziksel ortam adaptasyon sorunlari da ¢alisma performansini
olumsuz etkileyebilmektedir (23-25).

Sonug

Pandemi ve pandemi iliskili zorluklar ile micadele devam
etmektedir. Tim dinya salgini kontrol altina alarak COVID-19
enfeksiyonunu ve iliskili mortaliteyi 6nlemeye odaklanmistir.
Ancak rutin saglik hizmetlerindeki aksamalar onemli
sorunlari beraberinde getirecektir. Bunlardan bir tanesi de
beklenmeyen 6lim oranlarindaki artis miktaridi. COVID-19
enfeksiyonu tasimayan yogun bakim hastalarinda mortalite
oranini degerlendirdigimiz calismamizda, hasta profilindeki
degisim, yogun bakim {nitesi COVID-19 enfeksiyonu

Turk J Intensive Care 2022;20:148-53

nedeniyle olusan personel aciginin daha az deneyimli saglhk
calisanlari ile kapatilmaya calisiimasi ile mortalite oraninin
iliskili oldugu ve pandemi déneminde yogun bakim mortalite
oranimizin arttigr bulunmustur.
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Dysphagia in the Intensive Care Units in Turkey: A
Cross-sectional Survey Study

Tiirkiye’de Yogun Bakim Unitelerinde Disfaji: Kesitsel
Bir Anket Calismasi

ABSTRACT Objective: This study aimed to investigate the current dysphagia practices and their
defined awareness in the intensive care units (ICUs) in Turkey.

Materials and Methods: The study was part of an international, multi-center survey, called Dysphagia
in Intensive Care Evaluation. The survey included questions related to the descriptive information
and questions under three subgroups, including current practice, awareness, and perceived best
practice, and was sent to ICU department managers via Google forms for them to answer on
behalf of their ICU.

Results: A total of 39 responses were received, which revealed no standard protocol in all ICUs that
indicates which patients should be screened for dysphagia. Cough reflex testing and water swallow
tests were the most common methods to confirm dysphagia. Oral hygiene, postural adjustments,
modifications, and delay feeding and retry the next day were reported as the most common
preventions for aspiration, and repetitive swallowing exercises/maneuvers, muscle strengthening
exercises, and respiratory exercises were most common for dysphagia treatment. The awareness-
related survey items revealed a mean score of >5 on a 7-level Likert scale.

Conclusion: Dysphagia practice in the ICUs in Turkey needs improvement, with established
standardized management protocol.

Keywords: Intensive care, deglutition, dysphagia, deglutition disorders

6z Amac: Bu calisma, Ttirkiye'deki yogun bakim tinitelerinde (YBU) mevcut disfaji uygulamalarini
arastirmis ve disfajiye iliskin farkindaligi tanimlamistir.

Gere¢c ve Yontem: Calisma, Yogun Bakim Degerlendirmesinde Disfaji (YBDD) adi verilen
uluslararasi, cok merkezli bir anket ¢alismasinin bir parcasidir. Anket, aciklayici bilgilerle ilgili sorulari
ve mevcut uygulama, farkindalik ve algilanan en iyi uygulamayi igeren (g alt grup altindaki sorulari
icermektedir. Anket, yogun bakim departmani yéneticilerine YBU'ler adina yanitlamalari icin Google
formlari araciligiyla génderildi.

Bulgular: Toplam 39 yanit alindi. YBU'lerin hicbirinde, hangi hastalarin disfaji icin taranmasi gerektigini
belirten standart bir protokol yoktu. Okstiriik refleksi testi ve su yutma testi, disfajiyi dogrulamak icin
kullanilan en yaygin yontemlerdendi. Agiz hijyeni, postUr ayarlamalari, modifikasyonlar ve beslemeyi
geciktirme ve ertesi glin yeniden deneme aspirasyon icin en yaygin kullanilan énlemler olarak rapor
edildi ve tekrarlayan yutma egzersizleri/manevralari, kas glclendirme egzersizleri ve solunum
egzersizleri disfajiyi tedavi etmek icin en yaygin kullanilan mddahalelerdi. Farkindalikla ilgili anket
maddelerinden alinan ortalama puan 7 seviyeli Likert dlceginde 5'in Gzerindeydi.

Sonug: Turkiye'de YBU'lerde disfaji uygulamasinin iyilestirilmesi ve standart bir yonetim protokoli
olusturulmasi gerekmektedir.

Anahtar Kelimeler: Yogun bakim, yutma, yutma gucligu, yutma bozukluklari
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Introduction

Dysphagia is a condition that includes the ability to
eat and drink, and affects body functions (1). It ranges
from conditions that mostly affect oral area including food
retention in the mouth to difficulty in food delivery to life-
threatening situations such as penetration and aspiration (2).
Assessments related to dysphagia include biomechanical
parameters, integrity and movements of anatomical
structures, bolus transport, penetration and aspiration of
foods into airway (3,4). In dysphagia treatment, medical,
surgical, rehabilitatitive and behavioral approaches are
used to to teach compensation mechanisms and improve
swallowing physiology (4,5).

Dysphagia occurs with symptoms including coughing
during swallowing, wheezing, sputum, weight loss, and
recurrent pneumonia (1). It may also affect both patient’s and
caregiver’s quality of life. Therefore, identifying and defining
swallowing disorders in the early period enables the patient
to be included in the swallowing rehabilitation program in
the early period and to shorten the recovery period (6-8).
The early identification increases the quality of life of both
patients and their families, and contributes to the reduction
of health-care expenses (9). Thus, it is very important to
increase the awareness of clinicians about dysphagia and to
identify the presence of dysphagia in the early period.

Dysphagia can be seen between 3 to 62% in critically
ill patients on the intensice care units (ICUs) (10). The
potential causes were reported as direct trauma caused by
endotracheal and tracheostomy tubes, decreased muscular
strength and laryngeal sensory function, gastroesophageal
reflux, and incoordination of breathing and swallowing (11).
Its clinical consequences including dysphagia complications
(i.e., pneumonia, reintubation), longer hospitalization,
increased healtcare costs, increased mortality are also crucial
(12,13). Therefore, early identification of dysphagia in ICU
patients become more important, and swallowing function
should be evaluated in a timely manner in ICUs. At this
point, clinicians in ICUs must have sufficient knowledge and
awareness regarding dysphagia, and standardized screening
protocols should be established. Despite this need, there
is no standardized guidelines for ICU patients related to
the management of dysphagia. To establish standardized
guidelines, studies investigating national and international
practices are necessary to define the needs and best
practices. Therefore, this study was aimed to determine the
current dysphagia practices, and define awareness regarding
dysphagia in ICUs in Turkey.

Materials and Methods

The study was conducted at a university hospital. The
Ethics Commission of the Hacettepe University approved
the study protocol (approval number: 35853172/431-318,
date: 16.01.2018).

This study was conducted as a part of an international,
multi-center survey study which is called Dysphagia in
Intensive Care Evaluation (DICE). As Turkey local study
coordinators, we received the developed survey based on
available literature for forward backward translation process.
The forward-backward translation process was followed
to translate the survey English into Turkish language. The
forward translation was performed by two bilingual Turkish
physical therapists. Two Turkish translations were analyzed,
and turned into a single survey with a consensus. The Turkish
version was then translated into English by a native English-
speaking language expert who also speaks Turkish for
backward translation. The backward version was compared
to the original survey in a meeting, and the Turkish version
was completed. The backward translation was presented to
the main study coordinators for their confirmation.

The survey was sent to ICU department managers
via Google forms. Participants were asked to answer the
survey on behalf of their ICU. An informed consent was
obtained from the participants by clicking the start button of
the Google forms. If there are non-responders, a follow-up
inquiry was sent two weeks interval.

The survey had questions related to descriptive
information, and questions under three subgroups including
current practice, awareness, and perceived best practice.
The descriptive information related to the hospital and ICU
was questioned. In the current practice section, screening
procedures, evaluation methods, methods used to prevent
aspiration/aspiration pneumonia, interventions to treat
dysphagia were questioned. In awareness section, the
participants were asked the relationships between and ICU,
duration of intubation, ICU length of stay, hospital length
of stay, physical functioning, nursing home, risk of ICU-
readmission. In the perceived best practice, the need for
standard protocol for screening, screening before discharge
and screening for post-extubation dysphagia.

Statistical Analysis

The statistical analysis was conducted by using the IBM-
SPSS for Windows version 20. Descriptive statistics were
calculated as a number/percent for qualitative data, and
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mean, standard deviation, minimum and maximum values
for quantitative data.

Results

The Turkish translation of the survey did not have any
linguistic problem, and the final version was presented to
the DICE study coordinators, and every item was identical
to the original version.

A total of 39 responses was received. Most responding
centers were university hospitals (n=32, 82.1%). The
descriptive information related to the hospital and ICU is
presented in Table 1.

Current Practice

Most ICUs (n=15, 38.5%) did not screen patients for
dysphagia after extubation who were intubated for >48
hours, and only 7 ICUs (17.9%) screened them more than
>75% of the time. Almost half of ICUs (n=14, 35.9%) did not
screen tracheotomized patients for dysphagia routinely, and
the other half (35.9%) screened them more than >50% of
the time. None of the ICUs reported a standard protocol that
indicates which patients should be screened for dysphagia.
The most frequently screened patients for dysphagia after
extubation were patients demonstrating signs of dysphagia
(n=21, 53.8%), patients with known pre-existing neurological
disorders (n=13, 33.3%), patients with tracheostomy (n=11,
28.2%) and patients with recurrent pneumonia in the ICU
(n=10, 25.6%).

The most common methods used to confirm the
presence of dysphagia were cough reflex testing (n=17,
43.6%) and water swallow test (n=16, 41.0%) for >560%
of assessments. Details regarding dysphagia evaluation are
shown in Table 2.

The most common preventions for aspiration or aspiration
pneumonia were oral hygiene, postural adjustments, using
occupational-therapy tools, dietary texture modifications,
and delay feeding and retry the next day. The most common
interventions to treat dysphagia were repetitive swallowing
exercises/maneuvers, muscle strengthening exercises
without swallowing (e.g. shaker exercise), and respiratory
exercises (e.g. expiratory muscle strength training). Details
regarding dysphagia treatment are presented in Table 2.

Awareness

Three (7.7%) ICUs reported that dysphagia occurs in
>50% of patients intubated for >48 hours, 18 (46.2%) ICUs
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reported that dysphagia occurs in >50% of patients intubated
for >7 days, and 14 (35.9%) reported that dysphagia occurs
in >50% of patients who received a tracheostomy. Table 3
indicates the details regarding dysphagia awareness.

Perceived Best Practice

The mean score for the need for standard protocol or
algorithm for screening for post-extubation oropharyngeal
dysphagia, the need for routine screening of all patients
admitted >48 hours in the ICU for oropharyngeal dysphagia

Table 1. The descriptive information related to the hospital and
ICUs in Turkey

Hospital n %
University hospital 32 82.1
Educational hospital 4 10.2
Governmental hospital 3 7.7
Professions in ICU to discuss the survey

Intensivist 35 89.7
Physical therapist 10 25.6
Nurse 10 25.6
Otolaryngologist 5 12.8
Physiatrist/rehabilitation physician 4 10.3
Speech language pathologist 4 10.3
Dietitian 3 7.7
Neurologist 3 7.7
Internal medicine specialist 1 2.6
Anesthetist 1 2.6
Number of beds in the hospital

<200 5 12.8
200-499 10 25.6
500-799 7 17.9
>800 17 43.6
Number of bed capacity in their ICU

<5 1 2.6
5-9 6 15.4
10-14 13 333
15-19 8 20.5
20-49 7 17.9
=50 4 103
Patient categories treated in their ICU

Mixed 30 76.9
Medical only 8 20.5
Trauma only 1 2.6
ICU: Intensive care unit
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before discharge, and the need for routine screening of
all patients requiring >48 hours of intubation for post-
extubation oropharyngeal dysphagia were 5+3.46 (minimum
=1, maximum =7).

Discussion

ICU related dysphagia is an important issue due its
clinical consequences. Therefore, dysphagia awareness in
ICUs should be increased, and standardized management
guidelines should be developed. Due to this need, recently
several studies were conducted to define ICU related

Table 2. Dysphagia management in ICUs

Timing of dysphagia screening after extubation n %
Never 15 38.5
Same day of extubation 7 17.9
24-48 hours after extubation 14 | 359
3-7 days after extubation 2 5.1
1-2 weeks after extubation 1 2.6

Professions to assess dysphagia in ICU

Intensivist 31 79.5
Nurse 25 | 64.1
Physical therapist 7 17.9
Otolaryngologist 6 15.4
Speech language pathologist 4 10.3
Physiatrist/rehabilitation physician 4 10.3
Neurologist 3 77
Internal medicine specialist 1 2.6
Professions to treat dysphagia in ICU

Nurse 14 48.7
Physical therapist 11 28.2
Intensivist 9 231
Speech language pathologist 3 7.7.
Otolaryngologist 2 5.1
Timing of PEG tube insertion

When dysphagia is present <7 days 2 5.1
When dysphagia is present 8-14 days 3 7.7
When dysphagia is present 14-21 days 5 12.8
When dysphagia is present >21 days 8 20.5

Not performed routinely, only on an individual basis | 20 | 51.3

Never insert PEG for post-ext./tracheostomy

dysphagia ! 26

ICU: Intensive care unit, PEG: percutaneous endoscopic gastrostomy, post ext.:

post-extubation

dysphagia from different perspectives, and the necessity of
studies regarding current practices has been demonstrated
(14-17). There is no evidence related to dysphagia awareness
and practices in Turkish ICUs. Thus, we conducted this
study which is a part of international cross-sectional study
to determine the current dysphagia practices, and define
awareness regarding dysphagia in ICUs in Turkey.

In current practice of ICUs, screening, evaluation
methods, and interventions were questioned. The most
striking result was that none of the ICUs had a standard
protocol that indicates which patients should be screened
for dysphagia. In addition, most ICUs did not screen patients
for dysphagia after extubation who were intubated for >48
hours, or almost half of them did not screen tracheotomized
patients for dysphagia routinely. In support of these results,
the most frequently screened patients were patients
demonstrating signs of dysphagia. However, screening
should be done in the population at risk, and it was known
that baseline neurologic disease, duration of invasive
mechanical ventilation, extubation, having a tracheostomy
tube were reported as risk factors for dysphagia in ICU
settings (11,18,19). But, the current study results show that
there is a gap in terms of dysphagia screening procedures
in ICUs in Turkey which is bigger than other countries
conducted similar studies (15-17). Therefore, a standard
dysphagia screening protocol needs to be developed for who
will be evaluated, when and how in Turkish ICU services.

Cough reflex testing and water swallow test was the
most mentioned methods to confirm the presence of
dysphagia in ICUs in Turkey. Water swallow test was also
reported as a routinely used screening method in ICUs in
literature (15-17,20,21). Besides its frequent use, it should
be noted that the accuracy of this screening protocol is low
compared instrumental swallowing evaluation methods
(22). Oral hygiene, postural adjustments, using occupational-
therapy tools, dietary texture modifications, and delay feeding
and retry the next day were reported to be used to prevent
aspiration or aspiration pneumonia. In addition, swallowing
exercises/maneuvers, muscle strengthening exercises
without swallowing and respiratory exercises were the most
mentioned methods to treat dysphagia in ICU. According to
these results, it was understood that ICUs have attempts
to prevent aspiration and treat dysphagia, and the methods
used were generally similar to practices in other countries
(15-17,23).
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Table 3. Awareness regarding dysphagia in ICUs

Prevalence on dysphagia for patients intubated for >48 hours n %

0 1 2.6
<25% 16 41.0
25-50% 19 48.7
51-75% 2 5.1
>75% 1 2.6
Prevalence on dysphagia for patients intubated for >7 days

<25% 9 231
25-50% 12 30.8
51-75% 14 35.9
>75% 4 10.3
Prevalence on dysphagia for patients who received a tracheostomy

<25% 9 23.1
25-50% 16 41.0
51-75% 9 2341
>75% 5 12.8
Survey items related to awareness Mean (SD) | Min-max
Oropharyngeal dysphagia is prevalent in ICUs. 5.07(1.75) |17
Oropharyngeal dysphagia is associated with duration of intubation. 517(1.63) |17
Oropharyngeal dysphagia prolongs ICU length of stay. 6.17 (1.57) |17
Oropharyngeal dysphagia prolongs hospital length of stay. 5.58(2.16) | 1-7
Oropharyngeal dysphagia contributes to delay in return to independent physical functioning after critical illness. 6.05(1.53) |17
Oropharyngeal dysphagia increases the need for care at long-term facilities or nursing homes after criticalillness. | 6.02 (1.49) | 1-7
Patients with oropharyngeal dysphagia have an increased risk of ICU-readmission. 5.41(1.94) |17
ICU: Intensive care unit, SD: standard deviation, min-max: minimum-maximum

Intubation and having tracheostomy tube could be
considered as risk factors for dysphagia in ICU according
to our results. The frequency of dysphagia was found to
be increase as the intubation time increases. Dysphagia
following intubation for >48 hours mostly ranges between
25% to 50%, and the prevalence increases between 25%
to 75% in case of intubation for >7 days. Our study results
are compatible with the current literature that dysphagia is
common after endotracheal intubation (24), and prolonged
intubation causes highest dysphagia frequencies (10). In
addition, dysphagia is frequently seen in patients with
tracheostomy in ICU settings (25). Therefore, it could
be suggested that dysphagia should be considered in
patients with endotracheal intubation and tracheostomy
tube, and dysphagia screening should be performed to
define swallowing related problems in early period and
plan appropriate management programs. ESPEN guideline
on clinical nutrition in ICUs also recommends swallowing
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evaluation in these patients to prevent complications related
to oral feeding (26).

Dysphagia awareness among ICUs in Turkey was found
to be generally well above the average. Complementary
to dysphagia awareness in ICUs, and despite their clinical
practice, it was reported that there is a need for standard
protocol for dysphagia screening and routine screening of
all patients admitted >48 hours in the ICU before discharge,
and all patients requiring >48 hours of intubation. This is a
promising finding of this study, and thereby standardized
protocol for dysphagia management from screening to
treatment and rehabilitation should be established.

Conclusion

In conclusion, the current study demonstrates the current
status, awareness and perceived best practices regarding
dysphagia in ICUs in Turkey. The current dysphagia practice
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in ICUs needs to be improved, but hopefully the awareness
regarding dysphagia is quite high and participants are also
aware of the need to improve their practice. Therefore, ICUs
in Turkey need to be trained in terms of dysphagia, and a
standardized management protocol should be established.
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The Cardiogenic Shock with Antihypertensive Drugs
Intoxication in a Child

Antihipertansif llag Zehirlenmesi Olan Bir Gocuktaki
Kardiyojenik Sok

ABSTRACT Combination antihypertensive treatments are usually used in everyday life, which has
a life-threatening risk of using an overdose accidentally or suicidally. The effects of calcium channel
blockers on the cardiovascular system are negative chronotropic, myocardial depression, decreasing
atrioventricular signals, and vasodilatation. Beta blocker drugs are affected to beta receptors of
catecholamines with competitively inhibition. Hypotension and bradycardia are the most common
cardiac manifestations, and the others are arrhythmias, pulmonary edema, depression of the central
nervous system. A previously healthy 4-year-old boy used accidentally 240 mg verapamil/4 mg
trandolapril two pieces and 5 mg nebivolol one, at the time of admission his clinical condition was
in cardiogenic shock. We successfully treated him with insulin-euglycemia/glucagon treatment,
calcium, and lipid infusion therapy, plasmapheresis, and continuous venovenous hemodiafiltration
without any sequels. The intoxication of calcium channel blockers and beta blocker drugs are rare
but severe cases because of life-threatening.

Keywords: Antihypertensive treatments, calcium channel blocker, beta blocker, cardiogenic shock,
intoxication

0z Gunliik yasamda genellikle kombine antihipertansif ilaclar kullanilmaktadir ve kazara veya
intihar amagli olarak asin dozda kullaniimasi hayati tehlike tasiyabilir. Kalsiyum kanal blokerinin
kardiyovaskdler sistemler Uzerindeki etkileri negatif kronotropi, miyokardiyal depresyon,
atriyoventrikuler sinyallerde azalma ve vazodilatasyondur. Beta bloker ilaclar ise katekolaminlerin
beta reseptorlerine yarismali inhibisyonu ile etki ederler. Hipotansiyon ve bradikardi en sik gértlen
kardiyak belirtiler olup aritmiler, pulmoner édem ve merkezi sinir sisteminin depresyonu da gorulur.
Daha 6nce saglikli olan 4 yasindaki bir erkek cocuk, kazara iki adet 240 mg verapamil/4 mg trandolapril
ve bir adet 5 mg nebivolol kullanmisti. Basvuru aninda hastanin klinik durumu kardiyojenik sok
idi. Instlin-dglisemi/glukagon tedavisi, kalsiyum ve lipit infiizyon tedavisi, plazmaferez ve sirekli
venovendz hemodiyafiltrasyon tedavileri ile basarili bir sekilde herhangi bir sekel gelismeden hasta
tedavi edildi. Kalsiyum kanal blokeri ve beta bloker ilag intoksikasyonu nadir fakat hayati tehdit edici
olmasli nedeniyle ciddi olgulardir.

Anahtar Kelimeler: Antihipertansif tedavi, kalsiyum kanal blokeri, beta bloker, kardiyojenik sok,
zehirlenme
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Introduction

The combination antihypertensive treatments are usually
used in everyday life for being easy (1,2). However, these
drugs have a life-threatening risk for using an overdose.
Intoxication is rare and can be caused serious problems.
Severe hypotension, cardiac failure, multiple organ failure,
arrhythmias can be developed, and then the patient may be
die (3). In this case report, we presented a 4-year-old boy
who used combined antihypertensive drugs accidentally.
These two drugs contained combined verapamil/trandolapril
and nebivolol. When the patient was admitted to the
hospital, he had a severe cardiogenic shock. We successfully
treated him with insulin-euglycemia/glucagon treatment,
calcium (Ca), and lipid infusion therapy, plasmapheresis, and
continuous venovenous hemodiafiltration (CVVHDF) without
any sequels.

Case Report

A previously healthy 4-year-old boy was admitted to the
pediatric emergency department for suddenly developed
weakness and conscious. After questions about his medical
history, it has learned that he used accidentally 240 mg
verapamil/4 mg trandolapril two pieces and 5 mg nebivolol
one, they were antihypertensive drugs of his grandfather.

At the time of admission, his heart rate was 62/min,
respiratory rate 18/min, blood pressure 53/22 (39) mmHg.
Glasgow coma scale (GCS) was 12, he was conscious.
His body temperatures were 36.5 °C, oxygen saturation
100% in room air, capillary refill time was normal. The
physical examination revealed, there was no obvious
physical examination finding other than weakness. Arterial
blood gas examination, pH:7.20 pCO,: 57 mmHg HCO,: 18
mmol/L lactate: 4.8 mmol/L was consistent with metabolic
acidosis. Additional blood test results were as follows: his
complete blood count white blood cell was 32.210x10%/
mm?3, his haemoglobin was 10.4 g/dL, total platelet count
was 306x10%/mm?; serum urea/creatinine was 44/0.8 mg/
dL, serum sodium/potassium was 139/3.9 mEg/L, aspartate
transaminase/alanine aminotransferase was 19/26 U/L,
glucose was 160 mg/dL, international normalized ratio: 1,
prothrombin time: 12.8 seconds (sec), activated plasma
thromboplastin time: 25.7 sec, troponin-T: 6.6 pg/mL.

The patient was admitted to pediatric intensive care unit
(PICU) for close monitoring and treatment. Rapid intravenous
(IV) fluid boluses (20 cc/kg IV bolus three times) were given
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and inotropic agents were initiated for severe hypotension.
Gastric lavage and activated charcoal treatment were not
applied because of six hours before being admitted to the
hospital he used 27 mg/kg verapamil, 0.45 mg/kg trandolapril,
and 0.28 mg/kg nebivolol.

His GCS was below 8 and then intubated to protect his
airway and required mechanical ventilation. Although inotropic
drugs (noradrenaline 1 mcg/kg/min, adrenalin 1 mcg/kg/min
and dopamin 20 mcg/kg/min) and hydrocortisone 4 mg/kg/
day IV were given, his blood pressure was 47/12 (29) mmHg.
Therefore instlin/glucagon, lipid and Ca infusion treatment was
initiated. IV fluid was given 2,000 cc/m? and insulin infusion 0.5
U/kg/h, glucagon 1 mg/dosage twice times, lipid 0.25 mL/kg/
min and 10% Ca gluconate infusion 0.1 cc/kg/h were initiated.
In the 6™ hour of being transferred to PICU, his resistance
hypotension was continued, then developed oligo/anuria and
renal failure. Supporting to decrease blood drug levels, we
began high volume (1.5 times plasma volume) plasmapheresis
centrifugally with femoral venovenous hemodialysis catheter
and then CVVHDF extracorporeal treatment at the time of the
8™ hour of being transferred to PICU. Only hemodiafiltration
treatment was begun at the beginning, after that by following
closely his blood pressure ultrafiltration (UF) was done and
slowly increased. The aim volume of UF was determined to
1-2 cc/kg/h negative balance.

After these extracorporeal treatments, his blood pressure
increased hour by hour, consequently, his inotropic doses were
decreased gradually. The urine output of the patient increased
due to the improvement of renal perfusion, accordingly, we
stopped CVVHDF at the 30" hour of treatment. In the 32t
hour of admitted to PICU, his insulin/glucagon, lipid and Ca
infusion treatment was terminated, he extubated. In the 50®
hour of admitted to PICU, he transferred to the general ward
without any sequels. The patient informed consent form was
obtained from his parents.

Discussion

The intoxication of Ca channel blocker (CCB) and beta-
blocker (BB) drugs are rare but severe cases because of
life-threatening. The reason of drug intoxication deaths
was reported to CCB 40% and BB 65% in America
(4). The effects of CCB on cardiovascular systems are
negative chronotropic, myocardial depression, decreasing
atrioventricular signals, and vasodilatation. In addition to
that the effects of CCB drugs in pancreas are dysfunctional
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beta cell, and hyperinsulinemia and hyperglycemia. BB
drugs are effected to beta receptors of catecholamines with
competetively inhibition. Clinical findings in poisoning with
these drugs are dependent on the receptor selectivity, lipit
solubility, partial agonist effect and dose. Hypotension and
bradycardia are the most common cardiac manifestations,
and others are arrhythmias, pulmonary edema, depression
of the central nervous system (5).

The combination drug which contains 240 mg verapamil
hydrochloride and 4 mg trandolapril is generally using
for antihypertensive treatment in adults in Turkey. Also,
nebivolol 5 mg is a BB drug to protect from arrhythmias and
hypertension. The toxic dose of verapamil, trandolapril and
nebivolol has not been known yet in childhood. The case
of verapamil/trandolapril combination drug’s intoxication is
reported on a 3.5 year-old is an remarkable. Seven hours
after ingestion, the patient was detected hypotension and
bradycardia then implanted pacemaker, was reported (6).

Supportive care is important which contains airway,
breathing, and circulation firstly. CCB and BB poisonings have
the same principles of treatment mainly. Gastrointestinal
decontamination can be applied if suitable for ingestion
time. In the treatment of hypotension and cardiovascular
collapse fluid, inotropic, vasopressor and chronotropic agents
are used. If these treatments are insufficient, glucagon,
insulin-euglysemia, Ca and lipid infusion treatment should
be applied. Mortality is decreased when insulin-euglycemia
treatment is added in addition to adrenaline or glucagon (7).
In our case, although inotropic drugs were given, there was
no adequate response. Therefore insulin/glucagon, lipid and
Ca infusion treatment was initiated. In cardiogenic shock,
insulin 0.5-1 U/kg loading dose followed by 0.5-2 U/kg/hour
infusion therapy is recommended (7).

Lipid infusion is recommended as salvage therapy,
especially in severe poisoning with lipophilic anesthetic
drugs. It was reported that a 13-year-old girl was responded
to lipid treatment after suicidal use of drugs containing
carvedilol and verapamil (8). The lipid infusion dose is either
1.5 mL/kg bolus or 0.25-0.5 mL/kg/min of 20% lipid emulsion
infusion. We were initiated lipid 0.25 mL/kg/min and 10%
Ca gluconate infusion 0.1 cc/kg/h. After all these treatments
were initiated, he has been observed close monitored for
vital signs and the changing of biochemical parameters.
Three hours later his blood pressure was begun to increase.
Associated with increased renal perfusion his diuresis was
begun and accordingly, his edema was decreased.

In CCB and BB overdose, extracorporeal treatment
strategy has limited usefulness because of drugs’ lipid-
soluble (4,9). These drugs verapamil (90%), trandolapril (80%)
and nebivolol (98%) which our patient ingested accidentally
bound to plasma proteins highly (2,4). In plasmapheresis
treatments are 100-150% of plasma volume (1-1.5 times
plasma volume) rate of change. When plasmapheresis
is applied at this rate, 50-70% of pathological proteins are
removed in a single session. In severe cases like intoxication
with 2-3 plasma exchange rates can be treated (10). In our
case, we thought that the plasmapheresis could have an
active role, because of drugs that cause intoxication are highly
protein bound. In addition, our patient is 4 years old and could
not give a history because of unconsciousness. His family
was socioculturally poor, so no clear communication could
be established. Therefore, it could not be clarified whether he
also took other drugs. Although the efficacy is known to be
low, it can be applied in selected cases. In our local tertiary
hospital limited opportunities and having no extracorporeal
membrane oxygenation support, for decreasing blood drug
levels, we began plasmapheresis and CVVHDF treatment at
the time of the 8™ hour of being transferred to PICU. Thanks
to all the treatments we were able to provide, our patient was
transferred to the service without sequelae.

The intoxication of CCB and BB drugs are rare but severe
cases because of life-threatening. Especially in children these
drugs are ingested accidentally. In clinically, hypotension and
bradycardia are the most common cardiac manifestations.
Developing subsequently sustained hypotension and cardiac
failure are related to mortality. If treatments are not started
early and managed well, it causes to hypotension-induced
multiple organ failure syndrome and the patient may be die.
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Effectiveness of Early Combined Rehabilitation

in COVID-19 Related ARDS Patients After the
Successfull Application of Extracorporeal Membrane
Oxygenation: Two Case Reports

COVID-19 ile lliskili ARDS Hastalarinda Ekstrakorporeal
Membran Oksijenasyonun Basariyla Uygulamasi
Sonrasi Erken Kombine Rehabilitasyonun Etkinligi: Iki
Olgu Raporu

ABSTRACT Many cardiac, pulmonary, and psychiatric complications occur due to long-term
bed rest, infection, and critical illness neuropathy/myopathy in extra-corporeal membrane
oxygenation (ECMO) applied coronavirus disease-2019 (COVID-19) inpatients in intensive care
units. Physiotherapy plays an important role in restoring physical functions in the subacute phase
following ECMO decannulation. After being discharged, and with combined rehabilitation, these
patients experience a faster recovery and their quality of life increases. In this article, the effects
of the combined physiotherapy program, which was applied to two patients with COVID-19 who
received ECMO treatment and were discharged from the intensive care unit, is discussed. Early
application of the combined rehabilitation program after discharge resulted in a positive outcome.
Keywords: COVID-19, early rehabilitation, extra-corporeal membrane oxygenation

0OZ Yogun bakim {initelerinde yatan ve ekstra-korporeal membran oksijenasyonu (ECMO) uygulanan
koronaviriis hastaligi-2019 (COVID-19) hastalarinda uzun sireli yatak istirahati, enfeksiyon ve kritik
hastalik noropatisi/miyopatisi nedeniyle birgok kardiyak, pulmoner ve psikiyatrik komplikasyon ortaya
cikmaktadir. Fizyoterapi, ECMO dekanllasyonunu takiben subakut fazda fiziksel fonksiyonlarin eski
haline getirilmesinde énemli bir rol oynamaktadir. Taburcu olduktan sonra, bu hastalar kombine
rehabilitasyon ile daha hizli iyilesmekte ve yasam kaliteleri artmaktadir. Bu yazida, ECMO tedavisi
gdren ve yogun bakim (nitesinden taburcu olan COVID-19'lu iki hastaya uygulanan kombine
fizyoterapi programinin etkileri tartisiimaktadir. Kombine rehabilitasyon programinin taburcu olduktan
sonra erken uygulanmasi olumlu sonuglanmistir.

Anahtar Kelimeler: COVID-19, erken rehabilitasyon, ekstrakorporeal membran oksijenasyonu
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Introduction

ECMO is an invasive supportive therapy used to treat
cardiac, respiratory, or combined cardiorespiratory failure
when conventional treatment options fail. Veno-venous
extra-corporeal membrane oxygenation (VV-ECMO) was
used effectively to treat severe respiratory failure during the
influenza A (H1N1) epidemic in 2009 (1,2). The Extracorporeal
Life Support Organisation recommends the use of VV-ECMO
in the treatment of selected coronavirus disease-2019 (COVID-
19) cases resistant to standard medical and mechanical
ventilation strategies (3). Many cardiac, pulmonary, and
psychiatric complications occur due to long-term bed rest,
infection, and critical illness neuropathy/myopathy in COVID-
19 patients who cease to use ECMO in the intensive care
unit (ICU). Dyspnea, tachycardia, peripheral and respiratory
muscle strength losses, loss of functional performance and
decreased health-related quality of life are the most common
ones (4). Physiotherapy plays an important role in restoring
physical function in the subacute phase following ECMO
decannulation (5,6). In the rehabilitation of post-COVID
patients, respiratory muscle strength training (7,8), lower/
upper extremity muscle strength training (resistive), balance
and gait training, thoracic mobilization (9) and thoracic muscle
stretching (8-10), neuromuscular electrical stimulation
(NMES) (8,10) is applied. The intensity, volume, progression
and type of exercise should be personalized based on the
physical condition and tolerance during the application of
the exercise program. We could not find any publication
in literature that shared the effects of early post-discharge
combined physiotherapy in patients treated with ECMO due
to COVID-19. In this study, the effect of the application of
the combined physiotherapy program to two patients who
received ECMO treatment in the ICU due to COVID-19 and
who were discharged, is discussed.

Before and after the treatment, vital signs (heart rate,
blood pressure, oxygen saturation and respiratory frequency),
dyspnea according to modified Medical Research Council
(MRC) were evaluated. Peripheral muscle strength was
evaluated with the MRC scale. The scale is rated through a
score between 0-60 points. MRC score less than 48 points
suggests intensive care-related weakness (11). Respiratory
muscle strength was measured using a portable electronic
mouth pressure monitor (Micro RPM, Micro Medical Ltd,
Kent, UK). Inspiratory muscle strength was measured at
residual volume after a maximal expiration (7). The Barthel
index was used for functional level. This index is rated
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between 0 and 100 points. It is classified as mild, moderate,
advanced, fully dependent and independent. As the scores
decrease, the level of dependency increases (12). Quality
of life was assessed with the Short Form-36 quality of life
questionnaire which is involved physical functioning, social
functioning, physical role limitations, mental role limitations,
mental health, energy/vitality, bodily pain, general health
perceptions and it consists of 36 items that measure eight
sub-dimensions. Subscales rate health between 0-100,
and the higher the score, the better the quality of life
(13). The Modified Borg scale was used to rate dyspnea
in rehabilitation (9). Informed consent of the patients was
obtained for the case reports.

Case Reports

Case 1

A 32-year-old, 35-week pregnant patient was taken to
the emergency C/S on the 1t day of diagnosis, after she
was tested positive for severe acute respiratory syndrome-
coronavirus-2 polymerase chain reaction (PCR) and her Non
stress test deteriorated. On the 4" day of her hospitalization,
due to depeening of the desaturation of the patient, she
was taken to the ICU where pulse methylprednisolone (250
mg/day) and tocilizumab in the dose of 800 mg treatments
were administered for 3 days, and she received stem cell
therapies 2 times with an interval of 3 days. On the 10"
day of her hospitalization, the patient was intubated due to
clinical progression and was referred to the 3™ step ICU of the
university hospital. The curarized patient was followed in A/C
mode and in the prone position for 16 hours a day for 3 days
with an application of lung protective mechanical ventilation
strategies. When the target oxygenation could not be
achieved on the 4" day, she was taken to VV-ECMO support.
Empirical broad-spectrum antibiotics, fluid resuscitation,
noradrenaline and terlipressin were administered, considering
the local flora in the patient who went into septic shock in
the follow-up. The patient was extubated on the 10" day
of mechanical ventilation and followed up with a high-flow
nasal cannula. On the 14" day of the follow-up, the patient
was ECMO decannulated. The patient, who was followed
up with a reservoir mask, was transferred to the service on
the 18" day of the follow-up. She was discharged home after
a total of 32 days of hospitalization. After being discharged
home, the rehabilitation program was started. No nutritional
monitoring was performed at home after discharge. And also
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after discaherge nutritional recommendations were made
according to ESPEN recommendations (14). The detailed
results of the pre-rehabilitation evaluations are shown in
Table 1 and Table 2.

In the evaluations, the patient was able to stand up with a
support of two people, but could not stand without support.
At the end of the 10 m assisted walking, the heart rate was
175 beats/min, and shortness of breath occurred with a
severity of 9 according to the modified Borg scale. At the
end of the evaluation, it was concluded that the patient had
inspiratory muscle weakness, cardiac responses, dyspnea,
and decreased peripheral musclestrength which prevented
exercise. A combined physiotherapy program was applied
to the patient for one hour a day for 8 weeks at home.
Combined physiotherapy program includes;

1) Respiratory muscle training: Two times a day, 7 days of
the week, 15 minutes with Treshold IMT Inspiratory muscle
training was performed at 40% of maximum inspiratory
pressure (Pimax), combined with pursed lip breathing and
thoracic expansion exercises.

2) Resistive muscle strength training: Training was given
at 30-80% of a maximum repetition using free weights
and dumbbells. Upper extremity was exercised bilaterally

and lower extremity unilaterally. Upper extremity (biceps,
triceps, deltoid and rhomboids), lower extremity (hip flexion,
hip abduction, knee extension, ankle dorsiflexion) were
exercised. Each exercise was coordinated with 10 repetitions
and breaths. Rest periods between exercises were kept long.

3) Walking: Five-15 minutes with Borg scale 3-5 intensity,
in the following days 0.5 kg weights were attached to each
ankles.

4) Balance training: It included standing with eyes open/
closed, standing on one leg, trunk rotation.

Exercises were performed with heart rate and oxygen
saturation monitoring (10), performed with a scale of 3-5
according to the modified Borg scale. Our patient was a
mother who had recently given birth. She could not breast
feed due to medications. She wanted to take care of her baby
as soon as possible. For that, it was important to develop
balance, walkingand arm strength in a short time. It was
aimed to increase the patient’s participation in daily activities,
so she was encouraged to take some responsibilities in the
kitchen. She was allowed to undertake baby caring activities
(changing diapers, sleeping, feeding with a bottle) that she
could do while sitting, and she was given the opportunity
to develop the relationship with her baby. At the end of

Table 1. The detailed results of the 8 and 4 weeks of pre and post-rehabilitation evaluations of case 1 and 2 respectively

Case 1 (8 weeks) Case 2 (4 weeks)

Pre-rehabilitation Post-rehabilitation | Pre-rehabilitation Post-rehabilitation
Heart rate 156 beats/min 90 beats/min 85 beats/min 78 beats/min
Blood pressure 1117/84 115/75 120/80 118/80
Sao, 94 99 90 96
Respiratory rate 21 breaths/min 16 breaths/min 28 breaths/min 19 breaths/min
mMRC 3 0 5 1
MRC (0-60) 42 58 53 60
Pimax 62 cmH,0 125 cmH,0 68 cmH,0 132 ¢cmH,0
Pimax % 71.80 144.75 64 124.23
Barthel index 50 100 35 90
SF-36 physical functioning 80 80
SF-36 physical role limitations 50 25
SF-36 emotional role limitations 66.66 100
SF-36 energy/vitality 25 75 10 85
SF-36 mental health 48 72 16 72
SF-36 social functioning 0 100 0 75
SF-36 bodily pain 0 80 0 90
SF-36 general health perceptions 0 55 20 65
mMRC: Modified Medical Research Council, MRC: Medical Research Council, Pimax: maximal inspiratory pressure, SaO,: oxygen saturation, SF-36: Short Form-36
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Table 2. The results of the pre and post-rehabilitation MRC
scores
Case 1 Case 2
1t week 8hweek | 1*tweek | 4*week
right/left | right/left | right/left | right/left
Shoulder
abduction 33 54 5/4 55
Elbow flexion |4/4 5/5 5/5 5/5
Wrist
extension 43 55 514 55
Hip Flexion 4/3 5/4 4/4 5/5
Knee
extension 4/4 55 514 55
Ankle
dorsiflexion 33 55 4/4 55
MRC: Medical Research Council

the combined rehabilitation program, the rate of exertional
dyspnea decreased. Resting heart rate decreased, reaching
the limits of normal heart rate (85 beats/min). The patient’s
respiratory muscle strength and peripheral muscle strength
increased. By the end, her functional level improved and
her quality of life increased. The bilateral diffuse pulmonary
infiltration of the patient during her hospitalization in the
ICU and her images with marked regression after combined
physiotherapy program are shown in Figure 1A and 1B
respectively. The detailed results of the post-rehabilitation
evaluation are shown in Table 1 and Table 2.

Case 2

A 63-year-old male patient applied to a health
institution due to increased dyspnea while receiving oral
methylprednisolone and long-term oxygen therapy at home
due to a previous COVID-19 infection. The blood test's
results were as; white blood cell: 22.51x10%uL, ferritin:
98.1 pg/L, C-reactive protein: 324.9 mg/L and procalcitonin:
0.52 pg/L and the patient needed High Flow. Thorax
tomography showed interlobular septal thickenings, traction
bronchiectasis, diffuse ground glass opasities and crazy
paving appearance. Trimethoprim and sulfamethoxazole
treatment was started empirically for potential Pneumocystis
carinii pneumonia. He was intubated on the fourth day with
progressive desaturation, and was taken to VV-ECMO due to
her hypoxemic course. Subsequently, bronchoalveolar lavage
was performed and PCP-PCR was positive. On the fourth
day of ECMO application, oxygen demand and bilateral
infiltrations on chest X-ray decreased, and she was followed

Turk J Intensive Care 2022;20:165-71

by awake ECMO protocol. On the 7" day of ECMO, when the
partial oxygen pressure did not decrease and hypercapnia did
not develop in the 24-hour follow-up, he was decannulated
with the support of sweep gas flow: 1 L/min and FiO,: 21%.
He was discharged with a nasal cannula on the 10" day of
follow-up and a combined rehabilitation program was started
at home on the second day. No nutritional monitoring was
performed at home after discharge. And also after discaherge

nutritional recommendations were made according to

Figure 1. A. Image of case 1 during her hospitalization in the intensive
care unit. B. Image of case 1 after combined physiotherapy program
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ESPEN recommendations (14). The detailed results of the
pre-rehabilitation evaluation are shown in Table 1 and Table 2.

In the pre-rehabilitation evaluation, the patient did not
have cough and sputum complaints. The patient was able
to stand up with a support of two people, but could not
stand alone. Resting dyspnea was 5 on the Modified Borg
scale. Decreased peripheral muscle strength and shortness
of breath prevented exertion. After considering the results
of the evaluation, a combined rehabilitation program was
planned for the patient. In addition, NMES for rapid recovery
of muscle strength and autogenic relaxation training for
dyspnea control were added to the program. This program
was applied to the patient for one hour a day for 4 weeks at
home. Combined physiotherapy program;

1) Respiratory muscle training: Two times a day, 7 days
of the week, 15 minutes with Treshold IMT Inspiratory
muscle training was performed at 40% of Pimax, combined
with pursed lip breathing and thoracic expansion exercises.
Thoracal mobilization: This included stretching and autogenic
relaxation of the m. latissimus dorsi, m. pectoralis major/
minor, m.serratus anterior and m. trapezius muscles.

2) Resistive muscle strength training: Training was given
at 30-80% of a maximum repetition using free weights and
dumb-bells. The upper extremity was operated bilaterally and
the lower extremity unilaterally. Upper extremity (m. biceps,
m. triceps, m. deltoid and m. rhomboids), lower extremity
(hip flexion, hip abduction, knee extension, ankle dorsi
flexion) were exercised. Each exercise was coordinated with
10 repetitions and breaths. Rest periods between exercises
were kept long.

3) Walking: In the second week, out-of-bed movements
were started, 5-15 minutes, Borg scale 3-5 intensity, in
the following days 0.5 kg weights were attached to each
ankles. The last 3 sessions of stair climbing exercise were
performed.

4) Balance training: It included standing with eyes open/
closed, standing on one leg, trunk rotation.

5) NMES: NMES was applied to the m. tibialis anterior,
and m. quadriceps femoris muscles at 50 Hz, 350-400 ms
for 20 minutes.

Exercises were performed with heart rate and oxygen
saturation monitoring (10). They were performed according
to the modified Borg scale with a severity of 3-b. The patient
was the coach of a football team and he wanted to go training
as soon as possible. Dependence on oxygen concentrator
and low effort-related functional performance decreased his

exercise motivation. We performed some exercises using
soccer balls like holding balls that thrown at different angles
or raising the ball in the air. At the end of the combined
treatment, peripheral muscle strength increased, respiratory
muscle strength developed, and accordingly, dyspnea that
developed with exertion decreased. The patient was able to
climb stairs and walk unassisted without the need for nasal
oxygen intake. Correlative to this, the patient’'s functional
level improved and his quality of life increased. The
bilateral diffuse pulmonary infiltration of the patient during
his hospitalization in the ICU and his images with marked
regression after combined physiotherapy program are shown
in Figure 2A and 2B respectively. The detailed results of the
post-rehabilitation evaluation are shown in Table 1 and Table
2. At the end of the 4" week, the patient was able to oversee
the training of the football team.

Discussion

Long-term mechanical ventilation, ECMO therapy and
high-dose corticosteroids affect patients’ recovery after
discharge. Patients’ pulmonary function may be singificantly
reduced due to alveolar damage in the early post-weaning
phase (5). Peripheral and respiratory muscle atrophies due
to prolonged bed rest reduce the quality of life in patients
(15,16). Nutritional support, especially protein intake, is very
important for muscle strength during acute illness. Nutritional
goals were determined for each patient during their intensive
care hospitalization, takinging to account the ESPEN guideline
recommendations (14). According to early enteral nutrition
and disease phases (acute phase-early period, acute phase
late period or late phase), nutritional and protein targets have
been tried to be achieved (14). There was no statistically
significant effect of interventional nutrition on muscle mass
or muscle strength and walking speed. However, according
to AWGS 2019, the combination of nutrition and exercise
therapy can improve muscle strength and function (17).
In the early period after extubation, patients have muscle
weakness and loss of motor function, and the combination
of exercise and nutrition in this period gives better results in
order to achieve recovery (18).

Therefore, it is important to start physiotherapy early
in the hospital and after discharge (5,19,20). There is little
evidence of early rehabilitation after ECMO decannulation for
COVID-19 patients.In a case series, a rehabilitation, including
extremity movements, sitting, in-bed cycling, respiratory
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Figure 2. A. Image of case 2 during his hospitalization in the intensive
care unit. B. Image of case 2 after combined physiotherapy program

muscle training and muscle strength training, was applied
after ECMO decannulation in patients who underwent lung
transplantation due to COVID-19-related pulmonary fibrosis
(6). It has been stated that rehabilitation plays a very important
role in the subacute phase by restoring physical function after
ECMO decannulation (5,6). The effects of multi-component
therapeutic exercises on dyspnea, functional performance
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and quality of life in COVID-19 patients after weaning and
discharge from ICU have been shown (9). Strengthening,
balance and respiratory muscle training should be included
in patient follow-up programs. Physiotherapists should
individualize their treatment programs and aim to monitor
side effects and symptoms (21). Rehabilitation programs
should be prepared with a holistic perspective to manage
post-COVID-19 symptoms. At the same time, rehabilitation
should be planned according to the patients’ comorbidities,
current functional and cognitive status (21). Although the
needs of the patients we mentioned in our study were similar,
their responses to exercise during treatment were different.
Case 1 completed the exercises with a higher heart rate
response, while the second case finished the exercises with
a higher dyspnea score and low oxygen saturation. For this
reason, the recovery time after each set was determined by
taking these personalized answers into consideration. Early
combined physiotherapy application improved the functional
capacities, respiratory muscle strength and peripheral muscle
strength of the patients in a short time, thus improving the
walking capacity and accordingly the life quality.

Our study shows the positive effects of early combined
physiotherapy after decannulation in patients receiving
high-level invasive support such as mechanical ventilation
and ECMO due to COVID-19 infection. After ECMO
decannulation in COVID-19 patients, the early combined
rehabilitation program enabled patients to recover in a short
time and to participate in daily activities.
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