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AMAG VE KAPSAM

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

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

Tark Yogun Bakim Dergisi, Emerging Sources Citation Index (ESCI),
ProQuest Health & Medical Complete, EBSCO Database, Gale, Index
Copernicus, CINAHL, Tiibitak/Ulakbim, Tiirk Tip Dizini, Tiirkiye Atif
Dizini, Hinari, GOALI, ARDI, OARE, AGORA, J-Gate, IdealOnline ve Tiirk
Medline’da indekslenmektedir.
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Dergide aglk erigim politikasi uygulanmaktadir. Acik erisim politikasi Budapest
Open Access Initiative (BOAI) http://www.budapestopenaccessinitiative.org/
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her ttirli yasal amag igin kullanilabilir olmasi“dir. Cogaltma ve dagitim tizerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki rolt; kendi ¢alismalarinin
biitiinligu tizerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi igin, yazarlara verilmelidir.

Abone islemleri

Turk Yogun Bakim Dergisi, Tirk Yogun Bakim Dernegi'ne iye olan ve tiim ilgili
ogretim elemanlarina dcretsiz olarak dagitiimaktadir. Derginin tim sayilarina
licretsiz olarak www.yogunbakim.org.tr adresinden tam metin ulagilabilir.
Dergiye abone olmak isteyen kigiler Tiirk Yogun Bakim Dernegi'ne bagvurmalidir.
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AIMS AND SCOPE

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

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

Turkish Journal of Intensive Care is indexed in Emerging Sources Citation
Index (ESCI), ProQuest Health & Medical Complete, EBSCO Database,
Gale, Index Copernicus, CINAHL, Tiibitak/Ulakbim Turkish Medical
Database, Turkiye Citation Index, Hinari, GOALI, ARDI, OARE, AGORA,
J-Gate, IdealOnline and Turk Medline.

Open Access Policy

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

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

Subscription

The Turkish Journal of Intensive Care is sent free of charge to the subscribers
and to relevant academic members. All published volumes in full text can be
reached free of charge through the web site www.yogunbakim.org.tr. Requests for
subscription should be addressed to Turkish Society of Intensive Care.
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Tiirk Yogun Bakim Dergisi, Tirk Yogun Bakim Dernegi‘nin
yayin organidir. Dergi dort ayda bir (Nisan, Agustos,
Aralik) yayinlanan bagimsiz, uluslararasi hakemli bir
dergidir.

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

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

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

Tirkce yazilarda Tirk Dil Kurumu'nun Tirkce Sozligi ve
Yazim Kilavuzu temel alinmalidir.

Yazilarin Gonderilmesi

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

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

Makale génderimi yapilirken sorumlu yazarin ORCID (Open
Researcher and Contributor ID) numarasi belirtiimelidir.
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-Tark Tip Dizini kurallarina
uygun olarak sisteme alinmakta ve arsivienmektedir.

Yayina kabul edilmeyen yazilar, sanatsal resimler harig
geriye yollanmaz.

Editor veya yardimcilari tarafindan, etik kurul onayr alinmasi
zorunlulugu olan klinik arastirmalarda onay belgesi (etik
onay numarasi 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 gegmeyen 6zet sunumlarinin
yayinlari, durumu belirtilmek kosulu ile kabul edilebilir. Tim
otérler 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 amagla, bilgilendirilmis onay, hastanin yayinlanacak
belirli bir taslagi grmesini gerektirir. Eger gerekli degilse
hastanin belirleyici detaylari yayinlanmayabilir. Tam bir
gizliligi yakalamak oldukga zordur ancak eger bir siiphe
varsa, bilgilendirilmis onay alinmalidir. Ornegin, hasta
fotograflarinda g6z bdlgesini maskelemek, yetersiz bir
gizlilik saglanmasidir.

Yazarlar, takip edilen standartlarin, insan deneylerinden
sorumlu komitenin (kurumsal ve ulusal) etik standartlarina
ve 2013'de gozden gegirilmig 1964 Helsinki Beyannamesine
uygun oldugunu belirtmelidirler. Deney hayvani ile olan
calismalarda, yazarlar takip edilen standartlarin hayvan
haklarina (laboratuvar hayvanlarinin bakim ve kullanimr 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 belirtilmelidir.

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 gondermelidirler.
Bu belgenin tiim yazarlar tarafindan imzalanarak dergiye
gbnderilmesi ile birlikte yazarlar, génderdikleri calismanin
baska bir dergide yayinlanmadigi ve/veya yayinlanmak tzere
incelemede olmadigi konusunda garanti vermis, bilimsel katki
ve sorumluluklarini beyan etmis sayilirlar.

Makale Degerlendirmesi

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

Tiim 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
etmig 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 siiphesi veya iddiasiyla karsilagilirsa, bu dergi
verilen yaziyr destek kuruluglarin veya diger yetkililerin
sorusturmasina sunma hakkini sakli tutar. Bu dergi sorunun
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diizgiin bigimde takip edilmesi sorumlulugunu kabul eder
ancak gercek sorusturmayi veya hatalar hakkinda karar
verme yetkisini istienmez.

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 hazirlanmigtir.

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): €1000097] (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 icin; STROBE (http://www.strobe-
statement.org/).

Meta-analizleri ve gozlemsel 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 CESITLERI

0Ozgiin Arastirmalar

Yazinin timindn 5000 kelimeden az olmasi gerekmektedir.
Ik sayfa hari¢ tim vyazilarin sag (st koselerinde sayfa
numaralari bulunmalidir. Yazida, konunun anlasiimasinda
gerekli olan sayida ve igerikte tablo ve sekil bulunmalidir.

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

1) Bashk Sayfasi (Sayfa 1)

Yazi bashginin, 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 sbzciikler ve kisa baslik da baslik
sayfasinda yer almalidir.

Yazarlarinisimleri, hangi kurumda galistiklari ve acik adresleri
belirtilmelidir. Yazismalarin yapilacagl yazarin adresi de
ayrica agclk olarak belirtilmelidir. Yazarlarla iletisimde
dncelikle e-posta adresi kullanilacagindan, yazismalarin
yapllacagi 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 ozetleri (her biri
icin en fazla 200 sozctik) ile anahtar sozctkler belirtiimelidir.

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

Ozet boliminde kaynaklar —gdsterilmemelidir.  Ozet
bolimiinde kisaltmalardan miimkiin oldugunca
kaginilmalidir. ~ Yapilacak ~ kisaltmalar  metindekilerden

bagimsiz olarak ele alinmalidir.

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

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

Girig boltimu, caligmanin mantigi ve konunun gegmisi
ile ilgili bilgiler icermelidir. Calismanin sonuglar girig
béltimiinde tartigiimamalidir.

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

Bulgular bélimi de calismanin tekrar edilebilmesine
yetecek ayrintilari igermelidir.

Tartisma bélimiinde, elde edilen bulgularin dogru ve
ayrintili bir yorumu verilmelidir. Bu bélimde kullanilacak
literatiirlin, yazarlarin bulgulari ile direkt iliskili olmasina
dikkat edilmelidir.

YAZARLARA BILGI

Tesekkir miimkiin olduunca kisa tutulmahdir. Her turli
cikar catismasi, finansal destek, bagis ve diger editoryal
(istatistik analiz, ingilizce/Tiirkge degerlendirme) ve/veya
teknik yardim var ise metnin sonunda sunulmalidir.

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

4) Kaynaklar
Kaynaklarin gergekliginden yazarlar sorumludur.

Kaynaklar metinde gegis sirasina gore numaralandiriimalidir.
Kullanilan kaynaklar metinde parantez icinde belirtilmelidir.

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

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

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 O, 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
onling] 1995 1(1):[24 screens]. Available from:s URL:http://
wwwy/cdc/gov/ncidoc/EID/eid.htm. Accessed December
25, 1999.
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f) Tez: Kaplan SI. Post-hospital home health care: the elderly
access and utilization (thesis). St. Louis (MO): Washington
Univ; 1995.

5) Tablolar, Grafikler, Sekiller, Resimler

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

Ozel Béliimler

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

2) Olgu Sunumlan: Nadir gériilen ve onemli klinik
deneyimler sunulmalidir. Giris, olgu ve tartisma bltimlerini
ierir.

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

Yazisma Adresi

Tim yazismalar dergi editorligtinin asagida bulunan posta
veya e-posta adresine yapilabilir.

Tirk Yogun Bakim Dernegi

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

Tel.: 490212292 92 70

Faks: +90 212 292 92 71

Web sayfasi: www.yogunbakimderg.com

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



TURKISH JOURNAL
OF INTENSIVE CARE

CiLT / VOLUME 20
SAYI/ISSUE 2
HAZIRAN / JUNE 2022

TYBD

Tirk Yogun Bakim Dernegi

Turkish Society of Intensive Care

TURK
YOGUN
BAKIM

DERGISI

INSTRUCTIONS TO AUTHORS

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

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

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

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

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

Submission of Manuscripts

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

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

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

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

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

The authors should guarantee that their manuscript has not
been published and/or is under consideration for publication
inany 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 Methods 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 authars.

The Review Process

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

All manuscripts are reviewed by editor, related associate
editor and at least two experts/referees. The authors of the
accepted manuscript for publication should be in consent
of that the editor and the associate editors can make
corrections without changing the main text of the paper.

Manuscripts format should be in accordance with Uniform
Requirements for Manuscripts Submitted to Biomedical
Journals: Writing and Editing for Biomedical Publication
(available at http://www.icmje.org/)

A-VI

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

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

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

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

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

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

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

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

MANUSCRIPT TYPES
Original Researches

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

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

1) Title Page (Page 1)

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

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

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

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

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
words 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 Methads, 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 I. 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.

c) 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.

A-VII

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 Sl. 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. Illustrations 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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Dilate Kardiyomiyopatinin Tedavi Edilebilir Nedeni,
Ragitizm; lki Yillik Deneyim

Treatable Cause of Dilated Cardiomyopathy, Rickets;
Two Years’ Experience

6z Amac: Dilate kardiyomiyopati (DK), bir ya da her iki ventrikllin dilatasyonu ve sistolik
disfonksiyonu sonucu ortaya ¢ikan bir durumdur. Rasitizm, DK'nin ¢ok nadir bir nedenidir. Bu
makalede, rasitizme bagli DK gelisen ve basarili sekilde tedavi edilen hasta serisi sunulacaktir.
Gereg ve Yéntem: Hastanemiz cocuk yogun bakim iinitesinde (YBU) DK'ye bagh kalp yetmezligi
tanilariyla takip edilmis olan hastalar geriye donlk olarak tarandi. Hipokalsemi ve D vitamini
disUkligu disinda kalp yetmezligine neden olacak baska bir hastaligl olan hastalar calismaya
alinmadi.

Bulgular: Rasitizm ile iliskili kalp yetmezligi gelisen alti hasta calismaya dahil edildi. Hastalarin yas
ortalamasi 6,4+3,2 aydi. TUm hastalarda blylUme gelisme geriligi mevcuttu. En sik solunum sikintisi
nedeniyle hastaneye getirilmis olmalarina ragmen, hepsinde ilk muayene sirasinda konjestif kalp

Nihal Akcay, Ulkem Kocoglu Barlas, Mey Talip yetmezligi bulgulari tespit edildi. D vitamini dlizeyleri tim hastalarda dlsik saptandi. Hastalarimizin

Petmezci, Hasan Serdar Kihti, Osman Yesilbas, Esra tedavi dncesi ejeksiyon fraksiyonu ortalamalart %35,16 (+10,66) iken tedavi sonrasi %55 (+9,83)
Sevketoglu ) olarak saptandi. Tedavi sonrasinda sol ventrikil fonksiyonunda belirgin iyilesme tespit edildi.
Saglik Bilimleri Universitesi, Istanbul Bakirkdy Dr. Sadi Sonug: YBU'ye kalp yetmezligi tanisi ile yatinlan hastalarda rasitizm akla gelmeli ve D vitamini

Konuk Egitim ve Arastirma Hastanesi, Cocuk Yogun
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Endokrinoloji Klinigi, Istanbul, Tiirkiye ABSTRACT Objective: Dilated cardiomyopathy (DC) results from dilatation of one or both ventricles

and is caused by systolic dysfunction. Rickets are a rare cause of DC. Here, we present a case
Bedir Akyol series of DC due to rickets, which was successfully treated.
Saglik Bilimleri Universitesi, Istanbul Bakirkdy Dr. Materials and Methods: Patients were followed-up at paediatric intensive care unit (ICU) with the
Sadi Konuk Egitim ve Arastirma Hastanesi, Cocuk diagnosis of DC-related heart failure, which was retrospectively evaluated. Patients with a disease
Kardiyoloji Kinigi, Istanbul, Ttrkiye other than hypocalcaemia and low vitamin D levels, which can cause heart failure, were excluded
from this study.
Results: Six patients who developed rickets-related heart failure were included in this study. The
mean age of the patients was 6.4+3.2 months. All patients had growth developmental delay.
Although most of the patients were admitted to the hospital due to respiratory distress, congestive
heart failure findings were detected at the first examination of all the patients. The vitamin D
levels of all patients were low. While the pre-treatment mean ejection fraction (EF) of the patients
was 35.16% (+10.66), the post-treatment mean EF was found to be 55% (+9.83). Significant
improvement in left ventricular function was observed post-treatment.
Conclusion: In patients admitted to the ICU due to the diagnosis of heart failure, rickets should be
considered and treated, considering that it can cause many other complications, including vitamin
D deficiency, cardiomyopathy and cardiac dysfunction.
Keywords: Vitamin D deficiency, cardiomyopathy, rickets

Uzm. Dr. Nihal Akcay (=),

Saglik Bilimleri Universitesi, Istanbul Bakirkdy Dr. Sadi
Konuk Egitim ve Arastirma Hastanesi, Cocuk Yogun
Bakim Kilinigi, Istanbul, Ttrkiye

E-posta : drnihalakcay@gmail.com

Tel. :+90 2124147329

ORCID ID : orcid.org/0000-0002-8273-2226

65


https://orcid.org/0000-0002-8273-2226
https://orcid.org/0000-0001-7445-5858
https://orcid.org/0000-0003-4664-7435
https://orcid.org/0000-0002-6409-3854
https://orcid.org/0000-0003-0120-8711
https://orcid.org/0000-0002-4290-0491
https://orcid.org/0000-0002-0266-7226
https://orcid.org/0000-0002-8330-2877

66

Akcay ve ark. Rasitik Kardiyomiyopati

Giris

Dilate kardiyomiyopati (DKMP), bir ya da her iki
ventrikllin dilatasyonu ve sistolik disfonksiyonu sonucu
ortaya cikan durumdur. Sistolik disfonksiyon, ejeksiyon
fraksiyonunun (EF)<%50'nin altinda olmasi olarak tanimlanir.
DKMP'nin en sik nedenleri idiyopatik (%35-40), ailesel (%20
-35) ve akut miyokardittir (% 12). Viral enfeksiyonlar, endokrin
bozukluklari, metabolik hastaliklar, kardiyotoksik ilaglar ve bazi
sistemik hastaliklar da DKMP’ye neden olabilir. Rasitizme
bagh hipokalsemi, DKMP'nin cok nadir bir nedenidir (1,2).
Kalsiyum, miyokard kasinin uyarilmasi ve kasilmasinda
onemli bir rol oynar. Bundan dolayi hipokalsemili hastalarda
miyokard kontraktilitesi disebilir (3). Hipokalsemi ile iliskili
geri donusuimlt DKMP ile ilgili cok sayida olgu raporlari
yayinlanmistir (4-7). Rasitik hipokalsemik kardiyomiyopati;
D vitamini eksikligi olan annelerden dogan ve emzirilen
bebekler arasinda artan bir toplum sagligi sorunudur. Ayrica
yasami tehdit eden ciddi bir komplikasyondur (8). Ulkemizde
yapilan calismalar hipokalseminin dnemli bir nedeni olan
rasitizmin ciddi bir saglik sorunu olmaya devam ettigini
ve DKMP’ye neden olabilecegini gostermektedir (9-11).
Bu calismada, siddetli rasitizme ikincil kardiyomiyopati ve
konjestif kalp yetmezligi olan hastalarin klinik ve laboratuvar
ozellikleri degerlendirildi.

Gerec ve Yontem

Calismamizda Kasim 2016-Aralik 2018 tarihleri arasinda 16
yatakl Gclncl dizey cocuk yogun bakim biriminde DKMP'ye
bagli kalp yetmezligi tanilariyla takip edilmis olan hastalar
geriye donuk olarak tarandi. Bu olgular icinden hipokalsemi ve
D vitamini dusukligu saptanan olgular calismaya dahil edildi.
DKMP tanisi klinik, radyolojik ve ekokardiyografik bulgularla
cocuk kardiyoloji uzmani tarafindan, rasitizm tanisi cocuk
endokrin uzmani tarafindan kesinlestirildi. Hipokalsemi ve D
vitamini disUkligi disinda kalp yetmezligine neden olacak
baska bir hastaligi olan hastalar galismaya alinmadi. Olgularin
yas, cinsiyet, sosyoekonomik ozellikleri, beslenme dykuleri,
D vitamini replasmani alip almadiklar, énceki enfeksiyon
oykuleri, aile anamnezi (ani kardes 6lim oykusu) ile birlikte
fizik muayene bulgulari (kraniyotabes, fontanel genislikleri ve
diger rasitizm bulgulari), pediatrik mortalite riski (PRISM) I
skorlari, organ yetmezlik indeksi (OFI) skorlari, diger tanilari
ve hastane yatis slreleri, radyolojik ve laboratuvar sonuglari
derlendi. Kardiyomiyopatiye neden olacak etiyolojiler
acisindan tetkik edilen hastalarin; elektrokardiyogram,
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ekokardiyografi (EKO), akciger grafisi, kan gazi analizi, sepsis
taramasi, bobrek ve karaciger fonksiyon testleri, kalsiyum,
iyonize kalsiyum, inorganik fosfat ve alkalin fosfataz dahil
serum elektrolitleri, parathormon ve D vitamini seviyesi,
serum kan aminoasitleri, idrar organik asitleri, metabolik
hastalik tarama testi, viral solunum paneli (influenza,
parainfluenza, rinovirls, koranavirls, respiratuar sinsityal
virts, adenovirls, bocavirls, enterovirls, parechovirus,
Mycoplasma pneumoniae), hepatit A, B ve C, Epstein-
Barr virlisU, sitomegalovirls, herpes simpleks virls ve
parvovirls icin gdnderilen sonuglari derlendi. Tim hastalara
supin pozisyonda Terason 3200 smart cihazi ile hasta basi
ekokardiyografik inceleme yapildi. Olclilen sol ventrikdl
fonksiyonu ve sol ventrikll sistolik sonu ve diyastol sonu
caplar kaydedildi. Tim olgular cocuk endokrinoloji ve gocuk
kardiyoloji hekimlerinin dnerileri dikkate alinarak cocuk yogun
bakim uzmani tarafindan takip ve tedavi edildi. Hastalarin
basvuru, taburculuk ve 1 ay sonra kontrole gelmek suretiyle
EKQ, D vitamini, kalsiyum, inorganik fosfat, alkalen fosfataz,
magnezyum ve parathormon dizeylerine bakildi. Calisma
Helsinki Deklarasyonu llkeleri'ne uygun olarak yapildi ve
Bakirkéy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi
Klinik Arastirmalar Etik Kurulu'ndan 2019/131 protokol kodu
ile onay alindi (karar no: 2019-06-11, tarih: 18.03.2019).
Calismaya katilan hastalarin ebeveynlerinden onam alindi.

istatistiksel Analiz

Surekli degiskenler ortalama + standart sapma olarak
ifade edilirken, kategorik degiskenler n (%) olarak ifade edildi.
Istatistiksel hesaplamalar icin Statistical Package for Social
Science (SPSS) for Windows siriim 24 kullanildi.

Bulgular

Rasitizm ile iliskili siddetli hipokalsemi sonucu kalp
yetmezligi gelisen alti hasta calismaya dahil edildi. Hastalarin
yas ortalamasi 6,4+3,2 aydi. Anne yasi ortalamasi 22,5+5,50
yil idi. Dogum sirasi dort hastada ikinci, iki hastada ilk
dogumdu. TUm hastalarda blylme gelisme geriligi mevcuttu.
Hastalarin ortalama yogun bakim vyatis slresi 26,8+18,86
glndu. Hastalarin PRISM Il skoru ortalamasi 12,8+6,61,
OFI skor ortalamasi 1,67+0,51 idi. D vitamini dizeyleri tim
hastalarda disUk, ortalama 7,28+3,00 saptandi. Hastalarin
bes tanesinde entlibasyon ve mekanik ventilasyon (%83,3)
ihtiyaci oldu. Olgularin yatis ve tedavi sonrasi laboratuvar
verileri Tablo 1'de sunulmustur.
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Tablo 1. Hastalarin demografik verileri, tedavi 6ncesi ve sonrasi laboratuvar sonuglari

Olgular

1 2 3 4 5 6 Ortalama | SS
Cinsiyet Kiz Erkek Kiz Erkek Erkek Erkek
Yas (ay) (%) 11,13 9,23 6,57 3,03 4,23 4,20 6,40 $3,20
Boy (cm) 65 (<3p) 62 (<3p) 62 (<3p) 58 (10-25p) | 60 (3-10p) 60 (3-10p) 61,16 +2,40
Kilo (gr) 7000 (3-10p) | 6060 (<3p) | 6200 (3-10p) | 5000 (3-10p) | 6000 (3-10p) | 5000 (<3p) | 5970 +820
Anne yasi (yil) 33 18 24 20 20 20 22,50 +5,50
PRISM I 16 18 23 7 10 13 12,83 16,62
OFI 1 2 2 2 2 1 1,67 10,52
YBU yatis (giin) 10 53 46 13 28 11 26,83 +18,86
Kalsiyum (mg/dL) TO 5,00 4,80 5,30 5,50 6,10 6,40 5,51 +0,62
Kalsiyum (mg/dL) TS 10,20 11,30 9,50 9,70 10,50 10,20 10,23 +0,63
iyonize Ca (mmol/L) TO 0,76 0,64 0,54 0,79 0,72 0,80 0,70 +0,10
iyonize Ca (mmol/L) TS 1,22 1,26 1,14 1,16 1,21 1,12 1,18 10,05
Fosfor (mg/dL) TO 2,7 4,2 1,1 38 4,9 2,5 4,86 +3,18
Fosfor (mg/dL) TS 7,58 5,19 535 4,65 4,60 3,80 5,19 +1,28
Magnezyum (mg/dL) TO 1,8 1,8 2,4 1,9 2,2 3,2 2,22 +0,52
Magnezyum (mg/dL) TS 2,06 1,62 2,16 2,65 1,64 1,61 1,93 10,36
Alkalen fosfataz (U/L) TO 579 892 1017 2185 1107 489 1044,83 | +608,92
Alkalen fosfataz (U/L) TS 515 926 275 697 288 727 571,33 +259,64
Parathormon (pg/mL) TO 1041 144 820 527 555 1141 704,66 +370,16
Parathormon (pg/mL) TS 134 29 65 42 46 39 59,16 +38,51
25-(OH)D, (ng/mL) T0 47 74 9,7 79 11 3 7,28 +3,00
25-(OH)D, (ng/mL) TS 31 35 30 38 36 37,5 34,58 $3,35
Anne 25-(OH)D, vitamini 7 12 7 7,2 9,2 7 8,23 +2,03
Pro BNP (ng/L) 4890 35000 35000 14465 16500 4737 18432 +13796
Entibasyon ihtiyaci - + + + + +
BNP: Beyin natriiiretik peptid, OFI: organ yetmezlik indeksi, PRISM III: pediatrik mortalite riski, TO: tedavi dncesi, TS: tedavi sonrasi, SS: standart sapma, YBU: yogun bakim
Uinitesi, 25-(OH)D,: 25-hidroksivitamin D, ; Ca: kalsiyum

TUm hastalar anne sutt aliyor olmalarina ragmen D
vitamini replasmani almiyorlardi. En sik solunum sikintisi
nedeniyle hastaneye getirilmis olmalarina ragmen, hepsinde
ilk muayene sirasinda konjestif kalp yetmezligi bulgular
tespit edildi. TUm hastalarda temel basvuru sikayeti solunum
sikintisiydi. Hastalarimizin tedavi 6ncesi EF ortalamalar
%35,16 (+10,66) iken tedavi sonrasi %55 (+9,83) olarak
saptandi. Tedavi sonrasinda sol ventrikll fonksiyonunda
belirgin iyilesme tespit edildi (Sekil TA). Tum hastalara
milrinon inflzyonu, iki hastamizda hipotansiyon, dolasim
bozuklugu ve sok tablosu oldugundan adrenalin inflizyonu
da tedaviye eklendi. Hastalarimizin basvuru sikayetleri,
o0zgecmis, fizik muayene, rasitizm bulgulari ve baslangic

tedavileri Tablo 2'de gosterilmistir. Hastalarin yatis ve
taburculuk kardiyotorasik indeksleri (KTI) degerlendirildiginde
belirgin olarak gerileme oldugu gordldu (Sekil 1B, Sekil 2).
Etiyoloji acisindan incelendiginde tim hastalarin viral serolojik
ve metabolik taramalari normaldi. Klinik iyilesmeden sonra
tim hastalar kardiyak fonksiyonlari iyileserek taburcu edildi.

Tartisma

DKMPR agirlikli olarak, sol ventrikil sistolik disfonksiyon
ile karakterizedir. Etkilenen bireyler kalp yetmezligi belirti ve
bulgularini gosterir. Cocuklarda emerken yorulma, beslenme
zorlugu, solunum sikintisi, kilo kaybi, tasikardi, gallo ritmi,
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Tablo 2. Hastalarin klinik 6zellikleri ve baslangig tedavileri
Olguno | Basvurusekli | Ozgecmis FM Rasitizm bulgusu | Tedavi
Anne sitiilk 6 ay Gelisim geriligi, tasipne, suprasternal, | Kaput quadratum, | Milrinon, aspirin,
Solunum . . . o .
almis. interkostal retraksiyon, ekspiryum genis on fontanel, | furosemid

1 sikintisi, : N N L I . S
e Ilk 2 ay D vitamini uzunlugu, 1/6 sistolik GFirim, el bileginin kalsiyum ve D vitamini
Oksurik, ates o . . . . .

takviyesi almis. tasikardi, hepatomegali genislemesi replasmani
Nobet Dort ay ann'e sutd, Subkostal ve interkostal retraksiyon, | Rasitik rozari Milrinon, aspirin, adrenalin
. sonrasinda inek A . . . . .
gegirme, e takipneik dispneik, bradikardik, kraniyotabes, furosemid
2 st kullanmis, ek e . I . S
solunum L 2/6 sistolik Gftrim, hepatomegali, el bileginin kalsiyum ve D vitamini
D vitamini kullanim . . . .
sikintisi o e KDZ>2 sn, hipotansiyon genislemesi replasmani
Oykisi yok.
e Subkostal ve interkostal retraksiyon, Kapl.thuad.ratum, Milrinon, aspirin, adrenalin
Solunum Anne siiti ve inek . L rasitik rozari, !
. yaygin krepitan ral, 2/6 sistolik . furosemid
3 sikintisi, siitd aliyor. Ek D A . genis 6n fontanel, . N
i {fGram, hepatomegali, KDZ>2 sn, I kalsiyum ve D vitamini
kusma vitamini 6ykisi yok. | . . . . .. . | elbileginin
hipotansiyon, alacali deri gorinima . . replasmani
genislemesi
Emmeme, Anne siiti aliyor. Ek Tasipneik, subkostal r.etrak5|yon, Genis 6n Fontanel, M|lr|non,. aspirin,
e T solda solunum sesleri azalmis, I furosemid
4 solunum D vitamini oykisi . e el bileginin . S
krepitan ral, 1/6 sistolik Gfirim, . . kalsiyum ve D vitamini
sikintisi, ates | yok. ) . . genislemesi
tasikardi, hepatomegali replasmani
Huzursuzluk, Anne siiti alvor. ek Milrinon, aspirin,
Oksdrk, L. y” . Bilateral, krepitan ral, 2/6 sistolik Kaput quadratum, | furosemid,

5 D vitamini oykisi e . . . o . N
solunum ok frim, tasikardi, hepatomegali genis on fontanel | kalsiyum ve D vitamini
sikintisi y replasmani
Beslenememe, - L. Milrinon, aspirin,
halsizlik, Anr)e su.tt.! ?l'y ?r'.?k Yaygin krepitan ral, 2/6 sistolik Gen.ls on f ontanel, furosemid,

6 D vitamini 6ykisa i . . . el bileginin . N
solunum frim, tasikardi, hepatomegali . . kalsiyum ve D vitamini

yok genislemesi
sikintisi replasmani
KDZ: Kapiller dolum zamani, FM: fizik muayene
80 80
70 70
60
60
50
40 50
30 40
20 30
10 20
0 10
M Basvuru EF% 0
M Taburculuk EF% 60 65 65 46 42 52 - 1 2 3 4 5 6
= Kontrol EF% 71 75 73 62 49 66 = BagvuruKTI% 62 60 66 67 68 62
m Taburculuk KTi% 54 53 50 50 52 50

Sekil 1A. Baslangic ve takipteki kardiyotorasik indeks ve ejeksiyon

fraksiyonlari. Bagvuru, taburculuk ve kontrol ejeksiyon fraksiyon degerleri

EF: Ejeksiyon fraksiyon

juguler venoz distansiyon, solukluk, soguk el ve ayaklar,
hepatomegali ve mitral kapak yetersizligine bagh Gflrim
gorulebilir (12). Rasitik hipokalsemik kardiyomiyopati; kalp
yetmezligi, aritmi, kardiyojenik sok ve 6lime neden olabilecegi

Turk J Intensive Care 2022;20:65-71

KTi: Kardiyotorasik indeks

Sekil 1B. Basvuru ve taburculuk kardiyotorasik indeks bulgulari

icin D vitamini eksikliginin en ciddi komplikasyonudur.
Rasitizmm ve DKMP siklikla bir arada bulunsa da, 6zellikle
hastalar butlnsel olarak arastiriimazsa ve semptomlar
subklinik ise godzden kagabilir (13). Bizim calismamizda
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Olgu no

Yatis PAAG

Taburculuk 6ncesi PAAG

Sekil 2. Hastalarin tedavi 6ncesi ve sonrasi akciger grafileri

PAAG: Akciger grafisi
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yogun bakima basvuran hastalarin timdnde basvuru sikayeti
solunum sikintisi olmasina ragmen tim hastalarda inotrop
tedavisi gerektiren kalp yetmezligi saptandi. Bu hastalarin
yogun bakim hastalik agirlik skoru olarak PRISM degerleri orta
derecede ylksek olup, OFI degerleri blylk cogunlugunda
iki organ yetmezligini gostermekteydi (akciger-kalp). Kalp
yetmezligi etiyolojisi tarandiginda hepsinde belirgin D
vitamini yetmezligi, laboratuvar ve klinik bulgulari saptanarak
tedavi edildi ve hepsinde kalp yetmezligi ve solunum
bulgulari dizeldi. Serimizde, tim hastalarimizin tedavi 6ncesi
ile karsilastirildiginda tedavi sonrasi EF'sinde anlamli artis,
KTI'de anlamli azalma saptandi. Brown ve ark.'nin (2) 4-10
aylikken tani alan rasitizm ile iliskili DKMP bulgulari olan
dort hastada inotropik ve antikonjestif tedavilerin yani sira
kalsiyum ve D vitamini destegi ile tim hastalar tedaviye yanit
verdigini bildirmislerdir. Benzer bir sekilde, 1999 ve 2012
yillari arasinda Yilmaz ve ark. (10) rasitizm iliskili hipokalsemi
nedeniyle DKMP ve konjestif kalp yetmezligi gelisen sekiz
hastada antikonjestif tedavilerin yani sira kalsiyum ve D
vitamini destegi ile konjestif kalp yetmezligi belirtileri ortadan
kalktigr ve kalp fonksiyonlarinda belirgin iyilesme saptandigini
gostermislerdir. Literatlrdeki galismalarda EF degerinde
artis acisindan degerlendiriimesine ragmen KTi acisindan
degerlendiriimemistir. KTl ile degerlendirme deneyimli
personel olmadiginda tedaviye cevabi degerlendirmede
kullanilabilir oldugunu distiinmekteyiz. Hipokalsemik DKMP
tedavisinde; uzun sUreli yogun bakim ve inotrop destedgi,
serum kalsiyumunu hizla normallestirmek icin intravendz
kalsiyum inflizyonlari ve oral alfakalsidol (veya kalsitriol),
dekonjestif tedavi, ventilasyon ve bazen ekstrakorporeal
membran oksijenasyonu (ECMO) tedavisi kullanilabilir (13).
Bizim hastalarimizda buttin bu tedaviler uygulanmis, mekanik
ventilasyon ihtiyaci olmus ama ECMO ihtiyaci olan hasta
olmamistir.

Birinci olgumuzun annesi disinda tim annelerin gebelik
takiplerine gitmedigi ve vitamin preparati kullanmadiklari
tespit edildi. Birinci olgumuzun sadece ilk 2 ay D vitamini
tedavisi aldigr 6grenildi diger hastalarimizin hicbiri ek D
vitamini kullanmamislardi. Ulkemizde 2005 yilindan itibaren
D vitamini yetersizliginin dnlenmesi ve kemik saghginin
korunmasi projesi dahilinde tim bebeklere 400 Unite/gin
dozunda D vitamini Ucretsiz verilimektedir (14). Yine 20711
yilinda gebelere D vitamini destek programinda D vitamininin
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kullanilamayacagi durumlar haricinde kalan buttin gebelere,
gebeligin 12. haftasindan itibaren ve dogum sonrasi
annelere 6 ay D vitamini destegdi (1200 Unite/gln) verilmesi
onerilmektedir (15). Bu nedenle gebelerin D vitamini ve
kullanimmin 6nemi konusunda ayrintili bilgilendirilmesi
gerekmektedir. Serimizde tim hastalarda ve annelerinde
D vitaminin dustkliglne eslik eden hipokalsemi oldugu
gorildi. Bebeklere D vitamini dogumdan hemen sonra
baslanmali ve erken bebeklik dénemindeki hipokalsemi
olgularinda D vitamini eksikligi distndlmelidir.

Sonug

Yogun bakima solunum yetmezligi ile birlikte hayati
tehdit eden kardiyomiyopati tanisi ile yatan hastalarda
rasitizm tanisi akilda tutulmali ve hastalar bu agidan mutlaka
degerlendirilmelidir. Zamaninda teshis ve tedavi ile rasitik
kardiyomiyopatide prognoz yuz guldurtcudur. Rasitizmi
onleme projelerine ragmen rasitik kardiyomiyopati olgularina
Ulkemizde hala rastlanmakta olup, bu durum risk faktorlerinin
ve takip stratejilerinin daha kapsamli bir sekilde ele alinmasi
gerektigini gostermektedir.
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Beslenme Tedavisi Alan Hastalarda Hipofosfatemiye
Neden Olan Faktorler

The Factors That Cause Hypophosphatemia in Patients
Receivig Clinical Nutrition Treatment

6z Amac: Beslenme tedavisi baslanan hastalarda dikkat edilmesi gereken en énemli konulardan
biri, ilk dort gln icinde gelisebilen yeniden beslenme sendromudur (YBS). Hipofosfatemi, YBS'nin
erken donemde gorilen en énemli belirtilerindendir ve serum fosfor dlzeyinin <2,5 mg/dL olmasi
olarak kabul edilmistir. Bu calismanin amaci, deneyimli bir klinik beslenme ekibinin (KBE) bir yillik
izlem sonuclarinin degerlendiriimesi, beslenme tedavisi alan farkli hasta gruplarinda hipofosfatemi
gortlme oraninin ve hipofosfatemiye neden olan faktorlerin incelenmesidir.

Gere¢ ve Yontem: Calisma Ocak 2018-Ocak 2019 tarihleri arasinda KBE tarafindan izlenen 18
yas Uzeri hastalarin verilerinin retrospektif olarak incelenmesi ile gerceklestiriimistir. Hastalarin
demografik 6zellikleri, beslenme 6ncesi klinik durumlari, beslenme 6zellikleri ile serum fosfat
duzeyleri incelenmistir. Belirlenen bu parametreler ile hipofosfatemi arasinda bir iliski olup olmadigi
arastinimistir.

Bulgular: Calismaya dahil edilen 622 hastanin % 11'inde hipofosfatemi gorilmustur. Hipofosfatemi
gorilen hastalarin 39'unun (%51,3) erkek, ortanca (minimum-maksimum) yasin 66 (21-95) oldugu
belirlenmistir. Ikili gruplarin karsilastinimasi ile elde edilen sonuglara bakildiginda yas (p=0,04),
beslenme sekli (p=0,01), ameliyat dykusu (p=0,03), parenteral beslenmede hedefe ulasma durumu
(p=0,04) ve ek hastalik varliginin (p=0,02) hipofosfatemi gelismesi ile istatistiksel olarak anlamli bir
iliskisinin oldugu tespit edilmistir. Cok degiskenli regresyon analizinde ileri yas (p=0,03, Exp=1,01)
ve ameliyat olma durumunun (p=0,009 , Exp=2) hipofosfatemi riskini artirdigi gordlmustur.

Sonug: lleri yas ve ameliyat olma durumunun hipofosfatemi gelisme riskini artirdigi ve bu hastalarda
beslenme tedavisinin planlanmasi ve takibi stirecinde daha dikkatli olunmasi gerektigi sonucuna
variimistir.

Anahtar Kelimeler: Hipofosfatemi, klinik beslenme ekibi, yeniden beslenme sendromu

ABSTRACT Objective: One of the most important issues to be considered in patients who are
started on nutritional therapy is refeeding syndrome (RS), which can occur within the first four
days. Hypophosphatemia (serum phosphorus level <2.5 mg/dL) is an early symptom of refeeding
syndrome. This study aimed to evaluate the rate of hypophosphatemia in different patient groups
receiving nutritional therapy. This has been undertaken to examine the one-year follow-up results

of an experienced clinical nutrition team (CNT) and the factors that cause hypophosphatemia.
Materials and Methods: In this retrospective study, patients over 18 years of age and followed
up by the CNT between January 2018-January 2019 were included. Patients’ characteristics,
nutritional characteristics, serum phosphate levels and the relationship between these parameters
and hypophosphatemia were evaluated.

Results: Out of 622 patients who were included in the study, 11% showed hypophosphatemia. It
was determined that 51.3% of the patients with hypophosphatemia were male (n=39), the median
age was 66 years (range 21-95). The development of hypophosphatemia was ascertained to have
a significant relationship with age (p=0.04), diet (p=0.01), surgery history (p=0.03), the status of
reaching the target in parenteral nutrition (p=0.04) and the presence of additional disease (p=0.02).
The multivariate regression analysis showed advanced age (p=0.03, Exp=1.01) and surgery status
(p=0.009, Exp=2) increased the risk of hypophosphatemia.

Conclusion: The advanced age and surgery, along with other already known factors, seem to
increase the risk of hypophosphatemia, and therefore, more attention should be given to the clinical
nutrition treatment in these patients.

Keywords: Hypophosphatemia, clinical nutrition team, refeeding syndrome

Sunulan: Calisma 12. KEPAN Kongresi'nde poster
olarak sunulmustur (CSN supplement kitapciginda
sayfa 69: PS-44 The Factors That Cause
Hypophosphatemia in Patients Receiving Clinical
Nutrition Treatment).
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Giris

Malnutrisyonu olan hastalarin beslenmesi oral yoldan
saglanamadiginda, beslenme tedavisinin enteral ya da
parenteral yol ile saglanmasi gerekmektedir. Beslenme
tedavisi baslanan hastalarda dikkat edilmesi gereken en
onemli konulardan biri, ilk dort guin icinde gelisebilen yeniden
beslenme sendromudur (YBS) (1). YBS ile ilgili ilk bilgiler
1950'lerde, yetersiz beslenen savas esirlerinin beslenmeye
baslamasindan sonra gelisen kardiyolojik ve noérolojik
bulgularin gézlemlenmesi ile ortaya ¢cikmistir (2-4). Fizyolojik
bir reaksiyon olmasina ragmen, YBS erken fark edilmedigi
ve uygun sekilde tedavi edilmediginde ylksek morbidite
ve mortalite oranlari nedeniyle oldukga énemli ve dikkat
edilmesi gereken bir konu olarak bilinmektedir (5,6).

Yetersiz beslenen hastalarda karbonhidrat aliminin
azalmasina bagl olarak insdilin salinimi azalmakta, enerji
Uretimi yag ve protein depolarindan saglanmaktadir. Hastanin
yeniden beslenmeye baslamasini takiben insilin salinimi ile
birlikte elektrolitler de (fosfat, potasyum, magnezyum) hiicre
icine gecmektedir (6,7). Ancak laboratuvar testlerinde serum
fosfat konsantrasyonlari normal dizeyde goériinse de hilcre
ici fosfat depolarinin tiketilmis olabilecegi unutulmamalidir.

Hipofosfatemi YBS'nin en dnemli erken uyari belirtisidir.
Yapilan calismalarda hipofosfatemi tanisi koyabilmek igin
farkli serum fosfat degerleri dikkate alinmistir. Hastalarda
klinik belirti vermeden, hafif dlizeyde hipofosfatemi bulgusu
gozlenebilir (8-11). Biyokimyasal bozuklugun siddetine gore
bulgular bulanti, kusma ve laterjiden, deliryum, solunum
yetmezligi, kalp yetmezligi ve ani 6lime kadar gidebilir (6).
YBS'nin evrensel olarak gecerli bir tanimi olmamasi nedeni
ile gérilme sikligi da net olarak bilinmemektedir (12,13).
Ancak hasta gruplarina gore farkl oranlarda gdzlenmektedir.
ic hastaliklar bolimiinde yatan hastalarda %8 (14), geriatrik
hastalarda %14 (15), ameliyat sonrasi donemde %44 (16),
onkoloji hastalarinda %25 (17) ve psikiyatri hastalarinda
(6zellikle anoreksiya nevroza durumunda) %28'e varan
oranlar bildirilmistir (18).

Yogun is yikU, beslenme tedavisi hakkindaki bilgi
eksikligi, biyokimyasal parametrelerdeki kritik dlzeyde
olmayan azalmalar ve klinik semptomlarin her zaman
gortlmemesi gibi sebeplere bagl olarak ¢ogu zaman
YBS, saglk hizmeti verenlerin goziinden kacgabilmektedir.
Deneyimli klinik beslenme ekipleri, beslenme tedavisini
planlarken hastanin uzun slren achk doneminin ardindan
yeniden beslendiginde, gelisebilecek komplikasyonlari
ongodrebilmekte, biyokimyasal bulgulardaki anormallikler

ile hastanin klinigini yorumlayabilmektedir. Beslenme
tedavisinin deneyimli bir ekip tarafindan planlanmasi ve
izlenmesinin, hipofosfatemiyi fark etme, dnleme ve gelistigi
durumlarda gerekli tedaviyi saglama becerileri ile beslenme
tedavisinin basarisini artirdigr vurgulanmakta ve beslenme
tedavisinin ekip tarafindan verilmesi dnerilmektedir (3,16,19).
Bununla birlikte beslenme ekiplerinin izlem sonuglarini ve
deneyimlerini ortaya koyan calismalarin da az sayida oldugu
gorulmektedir.

Bu calismanin amaci, deneyimli bir klinik beslenme
ekibinin (KBE) bir yillik izlem sonuclarinin degerlendirilmesi,
beslenme tedavisi alan farkli hasta gruplarinda hipofosfatemi
gdrtlme oraninin ve hipofosfatemiye neden olan faktorlerin
incelenmesidir.

Gerec ve Yontem

Arastirmanin Tasarimi

Arastirma kesitsel bir calismadir. Ocak 2018-Ocak 2019
tarihleri arasinda, Turkiye'de bir Universite hastanesinin KBE
tarafindan izlenen eriskin hastalarin verilerinin retrospektif
incelenmesi ile gerceklestirildi. Etik kurul onayl Hacettepe
Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu'ndan alindi (karar no: 2019/04-33, tarih: 05.02.2019).
Calismanin gerceklestirildigi Universite hastanesinde,
nitrisyon tedavisi, hekim, hemsire, diyetisyen ve eczacidan
olusan deneyimli bir KBE tarafindan vyuritilmektedir.
Bu ekip tarafindan beslenme tedavisi dizenlenmekte,
takip edilmekte, olusturulmus protokollere gore tedavi ve
bakim sUrdurdlmektedir. Protokoller, Amerikan Parenteral
ve Enteral Beslenme Dernegi (American Society for
Parenteral and Enteral Nutrition), Avrupa Klinik NUtrisyon
ve Metabolizmma Dernegi (European Society for Clinical
Nutrition and Metabolism-ESPEN) ve Ulusal Saglik ve
Bakim Mukemmelligi Enstitist (The National Institute for
Healthand Care Excellence-NICE) rehberlerine uygun sekilde
hazirlanmistir. YBS'nin 6nlenmesi ve yodnetilebilmesi icin
gelistirilen protokol geregi enteral ve parenteral nutrisyon
tedavisi alan tim hastalarin plazma elektrolitleri, glikoz
dzeyi, bobrek fonksiyonlari, trigliseritler, magnezyum, fosfor,
kolesterol, trombositler, karaciger fonksiyon testleri rutin
tedavinin bir parcasi olarak KBE tarafindan izlenmektedir.
Her hasta icin tedaviye baslamadan once kontrol edilen bu
degerler 6zellikle YBS riski olan hastalarda tedavi slresince
ilk 7 guin gunltk olarak, devamindaki haftada glinasir olacak
sekilde takip edilmistir (20,21). Protokole gbre hastanin

Turk J Intensive Care 2022;20:72-78



74

Akcay ve ark. Beslenme Tedavisinde Hipofosfatemi

hipofosfatemi (<2,5 mg/dL), hipopotasemi (<3,5 mEg/L) ve
hipomagnezemisi (1,8 mg/dL) varsa beslenme tedavisine
baslamadan 6nce primer hekimi tarafindan replasman
yapllmasi istenmektedir. Beslenme tedavisinin dlizenlenmesi
sirasinda hastanin oral, enteral ve parenteral yollardan
alabildigi enerjinin tamami g6z 6ntnde bulundurulmaktadir.
Tablo 1'de yer alan risk grubu hastalarda enerji 10 kcal/kg/
gln ile baslanarak yavas yavas hedeflenen doza cikilacak
sekilde artinlmaktadir. Parenteral beslenme sollsyonlari
hastane eczanesinde temiz oda kosullarinda, eczaci
denetiminde saglik teknisyenleri tarafindan dolum yapilarak
hazirlanmaktadir. Sollsyonlarin igerigini karbonhidrat %50-
60, yag %30-40 ve protein % 15-20 oraninda olacak sekilde
KBE diyetisyeni belirlemektedir. Klinik eczacinin énerisi ile
vitamin ve eser elementler, gerektiginde torbanin stabilitesini
koruyacak dozlarda fosfat 0,2-0,5 mmol/kg/giin, potasyum
1-2,2 mmol/kg/gtn, magnezyum 0,3-0,4 mmol/kg/gln
eklenmektedir (22). Hastanin fosfat ve diger elektrolitleri
normal sinirlara ulastiginda beslenme dozu kademeli olarak
artinlmaktadir.

Orneklem Bilyiikliigii

Calismada bir yillik stirede KBE ekibi tarafindan takip edilen
681 hastanin verileri geriye donuk incelendi, 622 (%91,3)
hasta calismaya dahil edilirken, beslenmeye baslanmadan
onceki fosfat degeri disUkligl veya boébrek fonksiyon
bozuklugu olan 59 hasta calisma disinda birakildi.

Verilerin Toplanmasi

Verilerin toplanmasinda bu calisma icin arastirmacilar
tarafindan literatlr taramasi sonucu gelistirilen “Veri
Toplama Formu” kullanildi (6,10-12,20,21,23,24). Form
iceriginin belirlenmesinde NICE 2006 ve ESPEN 2017 Klinik
NUtrisyonda Tanimlar ve Terminoloji Rehberi'nde YBS igin
belirtilen risk faktorleri (Tablo 1) de dikkate alindi (23). Form,
hastalarin demografik 6zelliklerini (yas, cinsiyet), tedavi 6ncesi
klinik ozelliklerini [beslenme oncesi prealbUmin degeri, aclik

glin sayisi, viicut kitle indeksi (VKI), Nutritional Risk Screening
2002 (NRS 2002) puani, son bir ay icinde ameliyat olma
durumu, ek hastalik varhgi], beslenme 6zelliklerini (enteral
veya parenteral beslenme sekli, beslenme hedefine ulasma
durumu) ve serum fosfor diizeyini icermekteydi.

Her bir hasta icin veriler, Nitrisyon Hemsire Izlem Formu,
hastalarin hastane sisteminde kayitll bulunan laboratuvar
sonuclari ve elektronik hasta dosyalarinda bulunan klinik
bilgilerden faydalanilarak Veri Toplama Formu'na kayit
edildi. Beslenme hedefine ulasma, hastanin ihtiyaci olarak
hesaplanan enerji miktarinin en az %80'ine ulasiimasi
olarak belirlendi (24,25). YBS belirteci olarak, beslenmeye
basladiktan sonraki ilk dort gtnlik slre icinde hipofosfatemi
gelismesi alindi (1). Hipofosfatemi, serum fosfor degerlerinde
arastirmanin yapildigr kurum laboratuvarinin kabul ettigi
normal serum fosfor degerinin <2,5 mg/dL olarak kabul
edildi. Formda yer alan degiskenler ile hipofosfatemi arasinda
bir iliski olup olmadigr arastirildi.

istatistiksel Analiz

Verilerin analizinde IBM SPSS Version 23.0 (Armonk,
NY: IBM Corp.) programi kullanildi. Tanimlayici istatistik
olarak sayisal degiskenlerde ortalama ve standart sapma
ya da ortanca ve en kilclk-en blylk degerler, kategorik
degiskenlerde ise sayi ve ylzde degerleri verildi. Parametrik
test varsayimlarindan normallik varsayimi Shapiro-Wilks
testi ve grafik gosterimleri ile incelendi. Grup karsilastirmasi
icin parametrik test varsayimlari saglanamadigi icin Mann-
Whitney U ve Pearson ki-kare testi kullanildi. Farklilik yaratan
grup/gruplari belirlemede Bonferroni diizeltmesi uygulandi.
Gruplar arasi karsilastirma sonuglarinda p<0,05 degeri
anlamli olarak kabul edildi.

Bulgular

Calismaya dahil edilen 622 hastanin 76'sinda (%11)
hipofosfatemi gorildid. Hipofosfatemi gdrilen hastalarin
39'u (%51,3) erkekti. Ortanca yas 66 (sinirlar 21-95), ortanca

Tablo 1. YBS icin risk Faktorleri (22)

En az birinin varligi YBS igin risk fakt6ri

En az ikisinin varligi YBS igin risk faktori

VKi <16 kg/m?

VKi <18,5 kg/m?

Son 3-6 aylik donemde istemsiz olarak %15'ten fazla kilo kaybi

Son 3-6 aylik dénemde istemsiz olarak %10'dan fazla kilo kaybi

On glinden fazla yetersiz beslenme veya hi¢ besin alamama

Bes glinden fazla yetersiz beslenme veya hi¢ besin alamama

Beslenmeye baslamadan 6nce potasyum, fosfat ve magnezyum
seviyelerinin diisik olmasi

Alkol bagimlilig, ins(lin, kemoterapi, antiasitler veya dilretik iceren
ilaclarin kullanimi

YBS: Yeniden beslenme sendromu, VKi: viicut kitle indeksi
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VKI 23 kg/m? (sinirlar 11,70 kg/m?42 kg/m?) olarak bulundu
(Tablo 2). Hipofosfatemi olup olmamasi ile prealblimin dizeyi,
aclik giin sayisi, VKI ve NRS 2002 degerleri arasinda bir iliski
bulunamadi. Ancak yas (p=0,04), ameliyat dykisi (p=0,03),
beslenme sekli (p=0,01), parenteral beslenmede hedefe
ulasma durumu (p=0,04) ve ek hastalik varliginin (p=0,02)
hipofosfatemi olup olmamasi ile istatistiksel olarak anlamli
bir iliskisinin oldugu tespit edildi. Bu iliskinin tam olarak hangi
gruptan kaynaklandigini tespit edebilmek icin cok degiskenli
regresyon analizi yapildi. Hipofosfatemi gorilen hastalar
beslenme sekline gore karsilastirildiginda, enteral beslenen
hastalarda (%52) parenteral beslenen hastalara gore (%47,4)
hipofosfateminin anlamli derecede fazla oldugu saptandi
(p=0,01). Beslenme sekline bakilmaksizin son bir ay icinde
ameliyat olan hastalarin %46,1'inde hipofosfatemi gelistigi
belirlendi (p=0,03). Hipofosfatemi gdzlenen hastalarin
enteral beslenmede %40'inin, parenteral beslenmede ise
yalnizca %22,2'sinin hedeflenen enerji miktarina ulasabildigi
tespit edildi. Planlanmis olan enerji miktarina ulasma ile
beslenme sekli arasinda anlaml bir fark bulundu (p=0,01).
Cok degiskenli regresyon analizinde ileri yas (p=0,03,
Exp=1,01) ve ameliyat olma durumunun (p=0,009, Exp=2)
hipofosfatemi riskini artirdigi goruldi. Tablo 1'de verilen YBS
risk faktorlerinden VKI, kilo kaybi, 10 giinden fazla yetersiz
beslenme ile hipofosfatemi arasinda istatistiksel olarak
anlamli bir iliski tespit edilemedi (p>0,05).

Tartisma

Calismamizda KBE tarafindan izlenen ve degerlendirmeye
alinan tim hastalarda hipofosfatemi gorilme orani %11
olarak bulunmustur. Martinez ve ark. (16) tarafindan yapilan
prospektif bir calismada ameliyat sonrasi, hipofosfatemi
prevelansinin %44 oldugu, erken dénemde fark edildigi icin
hipofosfateminin, hafif-orta dlizeyde iken tedavi edilebildigi
ve ekip izleminin gerekliligi belirtilmistir. Friedli ve ark.'nin
(26), hastanede yatan ve malnUtrisyonu olan hastalarda
beslenme tedavisinin etkisini inceleyen cok merkezli,
randomize kontrolli bir ¢alismasinda ise, YBS'nin fosfat,
potasyum, magnezyum duzeyleri ile birlikte klinik bulgular
ve hastanin oykisl de dikkate alinarak tanimlanmasina
ragmen, YBS gorilme orani % 14,6 olarak tespit edilmistir.
Bu calismada hipofosfatemi oraninin literatlire gore daha
dUsik bulunmasinda, hastalarin laboratuvar sonuclari ve
klinik durumunun hastanin primer hekimi ile birlikte bir ekip
tarafindan, protokole gére izlenmesi ve erken dénemde fark
edilerek tedavi edilmesinin etkili oldugu disundlebilir.

Bu calismada hipofosfatemi gozlenen hastalarin
%64,5'inin ek bir hastaliginin oldugu tespit edilmistir.
LiteratUrdeki yayinlarda YBS gelisiminde ek hastalik durumu
pek tartisiimamistir. Calismanin retrospektif tasarimi sebebiyle
ek hastaliklarin hangileri oldugu bilgisine biitiin hastalarda
ulasilamamistir fakat ulasilabilen hastalarda ek hastaliklar
kapsaminda hipertansiyon, diabetes mellitus, koroner arter
hastaligi, kronik obstriktif akciger hastalgi, kronik bobrek
yetersizligi, konjestif kalp yetersizligi tespit edilmistir.

Tablo 2. Hastalarin tanimlayic bilgileri, klinik ve beslenme 6zellikleri

Hipofosfatemi var | Hipofosfatemiyok i
n=76 n=546 p-degeri
Yas 66 (21-95) 63 (18-96) 0,04*
o Kadin 37 (48,7) 235 (43,0)
Cinsiyet 0,35
Erkek 39(51,3) 311(57)
Prealbimin (g/L) ortanca (min-maks) 12,6 (4,8-27) 14,4 (0,64-45,6) 0,87
Gegirilmis ameliyat, var n (%) 35 (46,1) 185 (33,9) 0,03*
Tedavi 6ncesi klinik Ac kalma glind ortanca (min-maks) 0(0-15) 0(0-13) 0,06
ozellikler VKi ortanca (min-maks) 23 (11,7-42) 23,1 (13-46) 0,70
NRS-2002 ortanca (min-maks) 5(3-6) 5(3-6) 0,64
Ek hastalik varligi, var n (%) 49 (64,5) 276 (50,5) 0,02*
Beslenme sekli ENn (%) 40 (52,6) 203 (37,5) 0,01*
Planlanan enerji EN hedefe ulasilmis n (%) 16 (40,0) 117 (56,5) 0,05
miktarina ulasabilme PN hedefe ulasilmis n (%) 8(22,2) 83(30,9) 0,04*

*p<0,05, VKi: viicut kitle indeksi, min: minimum, maks: maksimum, NRS: Nutritional Risk Screening, EN: enteral beslenme, PN: parenteral beslenme
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Bu calismada literatr ile uyumlu olarak hipofosfateminin
en cok goraldigl grup, enteral beslenme tedavisi alan
hastalar olarak belirlenmistir. Kanser hastalarinda yapilan bir
calismada benzer olarak enteral beslenen hasta grubunda
hipofosfateminin daha fazla oldugu bildirilmistir (17).
Retrospektif baska bir calismada da ayni sekilde enteral
beslenen hastalarda hipofosfateminin daha yiiksek oranda
oldugu bulunmustur (27). Bu durum oral ve enteral yolla alinan
glukozun insllin salinimini intravendz yolla alinan glukoza
gore daha fazla uyarmasi (inkretin etki) ile aciklanmistir
(27,28). Insdlin glikojen, yag ve protein sentezini uyarir. Bu
strecte fosfat ve magnezyum gibi mineraller de senteze
katilacagindan hiicre icine gegis artar ve serum fosfat diizeyi
diser (12).

Bu calismada hipofosfatemi gozlenip gdzlenmemesi ile
iliskili bir diger parametrenin hedeflenen enerji miktarina
ulasma durumu oldugu gortlmustir. Hipofosfatemi gozlenen
hastalarin enteral beslenmede %40'inda, parenteral
beslenmede %22,2'sinde hedeflere ulasilabildigi gorilmustar.
Enteral beslenmede hipofosfateminin fazla goérilmesine
ragmen hedeflenen enerji miktarina parenteral beslenmeye
gore daha yUksek oranda gorilmesi, parenteral beslenmenin
diger komplikasyonlarini ddstndirmektedir. Parenteral
beslenme sirasinda YBS disinda gelisebilen hiperglisemi,
hipernatremi gibi diger metabolik komplikasyonlarin yani
sira, flebit, tromboz, kateter enfeksiyonu, kateterin yerinden
cikmasi ya da tikanmasi gibi erisim yolu komplikasyonlari da
hedeflenen enerji miktarina ulasmayi engelleyebilmektedir.
Hastada YBS veya diger komplikasyonlari disidnddren
herhangi bir bulgu goértldiginde, parenteral beslenme
sollsyonunun icerigi tamamen KBE kontrolinde
oldugundan, yeniden dlzenlenebilmekte ve gerektiginde
KBE tarafindan kalori dozu azaltilmakta ya da beslenmeye
ara verilebilmektedir. Ayrica parenteral beslenme tedavisinde
periferik erisim yolundan hastanin belli oranlarda beslenme
ihtiyaci karsilanabilmekte, ylksek kalori ve protein ihtiyaci
olan hastalara santral vendz erisim yolu gerekmektedir.
Parenteral beslenme tedavisi alan her hastaya santral
vendz erisim yolu saglanamadigindan hedeflenen ener;ji
miktarina, enteral beslenme tedavisi alan hastalara gore
daha az oranda ulasilabildigi disdndlebilir. Enteral beslenen
hastalarin tamami KBE tarafindan yonetilmemekte, ekibin
Onerileri disinda hipofosfatemi veya diger komplikasyonlara
ragmen beslenme hizi artirilarak hedeflenen enerji miktarina
ulasildigr goérulebilir. Yapilan calismalar ve fikir birlikleri
beslenme tedavisine baslanirken ihtiyacin en fazla %50'si ile
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baslanmasi gerektigini belirtmektedir. Kritik hastalarda kalori
kisitlamasini inceleyen 339 hastanin dahil edildigi randomize
kontrollt bir calismada hastanin ihtiyaci olan kalorinin altinda
kisitl bir sekilde beslenme tedavisinin baslanmasinin hastalar
icin olumsuz bir sonug olusturmadigl aksine riskli gruplarda
YBS gelisiminin oniline gecildigi belirtiimistir (12,29).

Cok degiskenli regresyon analizinde hipofosfatemi riskini
artiran parametrelerden biri yas olarak tespit edilmistir. Yasin
ilerlemesinin hipofosfatemi gorilme olasiligini yaklasik bir
kat artirdigr tespit edilmistir (Exp=1,01). Literatirde ileri
yasl hastalarda beslenme tedavisi sirasinda hipofosfatemi
gelismesi ile ilgili yapilan bir olgu kontrol ¢alismasinda,
hipofosfatemi gortlme orani %14 olarak bildiriimistir (15).
Klinik olarak hipofosfatemi bulgularinin gézden kacabilmesi
buna ek olarak hipofosfatemi bulgularinin yasl ve kirilgan
hasta grubunda var olan gi¢sUzlik, konflizyon ve hareketlerde
zayiflik gibi bulgularla benzer olmasi, hipofosfateminin fark
edilememesine ve tedavi edilememesine neden olmaktadir
(10).

Calismmamizda hipofosfatemi riskini artiran bir diger risk
faktor ise ameliyat olma olarak bulunmustur. Beslenme
sekline bakilmaksizin son bir ay icinde ameliyat olan
hastalarin %46,1'inde hipofosfatemi gelismis ve ameliyat
olma durumunun hipofosfatemi gériilme olasiligini yaklasik iki
kat artirdigi tespit edilmistir (Exp=2). Cerrahi yogun bakimda
enteral beslenme tedavisi alan hastalarin retrospektif
incelendigi bir galismada hipofosfatemi orani %39 olarak
belirtilmistir (9). Ameliyat sonrasi parenteral beslenme
tedavisi alan hastalarla yapilan prospektif bir calismada
ise hipofosfatemi orani %44 olarak bulunmus ve cerrahi
hasta gruplarinda hipofosfatemi gelisme riskinin yUksek
oldugu bildirilmistir (16). Ameliyat sonrasi erken donemde
hastalar YBS'ye bagli hipofosfatemi disinda da, metabolik ve
elektrolitik bozukluklara yatkindir. Ameliyat dncesi ve sonrasi
uzun sidren achk dénemi, bagirsak emiliminin azalmasi,
fosfor baglayici antasitlerin kullanimi, diyabetik ketoasidoz,
sepsis gibi durumlarin hipofosfatemiye neden oldugu ifade
edilmektedir (30). Acik kalp ameliyati sonrasi hastalarin
fosfat dlizeylerinin incelendigi bir calismada, hipofosfatemi
gorlilme insidansi %52,5 olarak bulunmus ve durumun
intraoperatif hipotermi déneminde bobreklerden fosfat
atilmasi ve hastanin isitiima islemi sirasinda fosfatin hlcre
icine gecisine bagli olarak gelisebilecegi belirtiimistir. Ayrica
hipofosfatemi Uzerinde ekstrasellller sivi artisi, dilretik
kullanimi, dopamin inflizyonu, kortikosteroid ve epinefrin
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uygulanmasi ile solunum alkolozu gibi faktérlerin de etkili
oldugu vurgulanmistir (31).

Bu calismada YBS risk faktdrlerinden VKI, kilo kaybi, 10
glnden fazla yetersiz beslenme ile hipofosfatemi arasinda
bir iliski tespit edilememistir. Beslenmeye baslamadan
once potasyum, fosfat ve magnezyum seviyelerinin
disUk olmasi da YBS igin bir risk faktoridir ancak KBE
tarafindan beslenmeye baslamadan once potasyum, fosfat
ve magnezyum seviyeleri dislk olan hastalarin elektrolit
dlzeyleri normal seviyeye getirildikten sonra beslenme
tedavisi baslandigi icin, bu grupta yer alan hastalar bastan
calisma disi birakilmistir. Bu nedenle calismada bu risk faktord
elenmistir. Diger risk faktorleri olan insilin, kemoterapi,
antiasitler veya ditretik igeren ilaglarla ilgili retrospektif olan
bu calismada yeterli bilgiye ulasilamadigr icin bu risk faktorleri
degerlendirilememistir ve ¢alismanin kisitliliklari arasinda yer
almistir. NICE tarafindan risk faktori olarak belirtiimemis
olan ileri yas ve ameliyat olma durumlari bu calismada
hipofosfatemi ile istatistiksel olarak iliskili bulunmasi dikkat
cekmektedir. Bu durum NICE'nin yayimladigi risk faktorlerinin
degerlendirilmesinin yani sira diger faktorlerin de géz 6niinde
bulundurulmasi gerektigini gdstermektedir.

Sonug

Bu calismada hipofosfatemi YBS'nin en dnemli erken
uyari belirtisi olarak ele alinmis ve farkli hasta gruplarinda

hipofosfatemi gorilme oranlari incelenmistir. Hastanin
primer hekimi ve deneyimli bir KBE is birligi ile dizenlenen
ve ylrltllen beslenme tedavisinde hipofosfatemi gortilime
oraninin literatlre goére daha disUk oldugu gorilmastar.
Ancak ileri yas ve ameliyat olma durumu gibi faktérlerin goz
onunde bulundurulmasi gerektigi distndlmustar.
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Investigation of the Anti-inflammatory Effects of
Astaxanthin on Liver Tissue in Lipopolysaccharide-
induced Sepsis in Rats

Sicanlarda Lipopolisakkarit ile Olusturulmus Sepsis
Modelinde Astaksantinin Karaciger Dokusunda
Anti-enflamatuvar Etkilerinin Arastinimasi

ABSTRACT Objective: Corticosteroids are one of the treatment methods used to prevent
inflammation in sepsis. This study aimed to determine the anti-inflammatory activity of astaxanthin
in sepsis and compare it with dexamethasone.

Materials and Methods: After approval of the local ethics committee, 40 Sprague-Dawley
male rats were randomly assigned to the control group (n=8), lipopolysaccharide group (n=8),
astaxanthin group (n=8), astaxanthin + lipopolysaccharide group (n=8) and dexamethasone +
lipopolysaccharide group (n=8). On day 1, these groups were given dimethyl sulfoxide, Salmonella
typhimurium lipopolysaccharide, astaxanthin dissolved in dimethyl sulfoxide, astaxanthin and
lipopolysaccharide and dexamethasone and lipopolysaccharide, respectively. After 24 hours, rats
underwent laparotomy, and liver and blood samples were taken. GraphPad Prism 6 was used for
statistical analysis. P values less than 0.05 were considered significant.

Results: Nuclear factor-kappa B levels in both treatment groups significantly decreased when
compared with the lipopolysaccharide group. Apoptotic cells and reaction severity decreased
significantly in the treatment groups compared with the lipopolysaccharide group.

Conclusion: This study revealed that the use of astaxanthin had a positive effect on liver tissue
undergoing treatment for sepsis. Moreover, despite some differences, measurement values were
comparable when dexamethasone was administered.

Keywords: Astaxanthin, dexamethasone, anti-inflammatory, liver

0z Amag: Kortikosteroidler enflamasyonu 6nlemek icin sepsiste kullanilan tedavi ydntemlerinden
biridir. Calismamizda astaksantinin sepsiste anti-enflamatuvar aktivitesini gdstermeyi ve
deksametazon ile karsilastirmayi amagladik.

Gereg ve Yontem: Yerel etik komitenin onayindan sonra, 40 Sprague-Dawley erkek sican randomize
olarak kontrol grubu (n=8), lipopolisakkarit grubu (n=8), astaksantin grubu (n=8), astaksantin +
lipopolisakkarit grubu (n=8) ve deksametazon + lipopolisakkarit grubu (n=8) olarak belirlendi. ik
gun bu gruplara sirastyla dimetil stilfoksit, Salmonella typhimurium lipopolisakkariti, dimetil stilfoksit
icinde ¢oziinmis astaksantin, astaksantin ve lipopolisakkarit ve deksametazon verildi. Yirmi
dérdiincii saatin sonunda siganlara laparotomi yapilarak karaciger ve kan érnekleri alind. Istatistiksel
analiz icin GraphPad Prism6 programi kullanildi. 0,05ten kiglk p degerleri anlamli kabul edildi.
Bulgular: Lipopolisakkarit grubu ile karsilastirildiginda, her iki tedavi grubunda da nikleer faktor-
kappa B seviyelerinde istatistiksel olarak anlamli bir dlists vardi. Tedavi gruplarinda lipopolisakkarit
grubuna gére apoptotik hiicreler ve reaksiyon siddeti anlamli olarak azaldi.

Sonug: Astaksantin kullaniminin, karaciger dokusunda sepsis tedavisi konusunda olumilu bir etkisi
oldugunu bulduk. Farkliliklar olmasina ragmen, deksametazon uygulamasina kiyasla benzer élgtim
degerleri elde edildi.

Anahtar Kelimeler: Astaksantin, deksametazon, anti-enflamatuvar, karaciger

79


https://orcid.org/0000-0003-3948-8819
https://orcid.org/0000-0001-9677-9028
https://orcid.org/0000-0002-2742-3519
https://orcid.org/0000-0003-4000-2345
https://orcid.org/0000-0003-1453-7311

80

Cobaner et al. Effects of Astaxanthin on Sepsis

Introduction

Today, sepsis is defined as life-threatening organ
dysfunction caused by the impaired host response to
infection (1) and has been accepted as a result of an
uncontrolled inflammatory response (2). Medical advances,
increased use of immunosuppressive drugs, and the age of
the population contribute to the increase in the incidence of
sepsis (3,4).

In sepsis, tumor necrotizing factor-alpha (TNF-alpha) is
the first released proinflammatory cytokine, and the release
of interleukin-1 (IL-1), IL-6 and IL-8 occur. TNF-alpha and
IL-1 are the most important pro-inflammatory cytokines in
sepsis. They are biologically closely related to each other,
act synergistically and are largely responsible for the clinical
manifestations of sepsis (5,6).

In experimental sepsis models, various pro-inflammatory
mediators such as lipopolysaccharide (LPS) and TNF-alpha
have been shown to cause apoptosis in endothelial and
various other cell types (7,8). LPS is a commonly used agent
in sepsis model animal studies.

Although corticosteroid treatments are considered to
have suspicious benefits in mortality in sepsis, corticosteroids
have been used in sepsis treatments in various doses
for more than 50 years (9). The anti-inflammatory effect
of dexamethasone (DEX) is a known property. DEX may
interfere with specific glucocorticoid receptors and suppress
many proinflammatory mediator expressions, such as a
cytokine, chemokine, and adhesion molecules (10-12).

Astaxanthin (AST) is one of the most common carotenoids
and is found in shellfish and the red pigment of salmon (13).
It has various pharmacological properties such as antioxidant,
antitumor, anti-inflammatory, antidiabetic, hepatoprotective,
and immunomodulatory effects (13-15). Moreover, one of
the characteristic features is that it is highly safe (14). It has
been shown that AST induces reactive oxygen radicals and
reduces inflammation by inhibiting nuclear factor kappa B
(NF-kB) activation (16). AST has also therapeutic properties
that protect mononuclear cells produced in special cultures
from inflammation and oxidative stress induced by LPS (17).
Many studies are showing the anti-inflammatory efficacy of
AST, but studies on anti-inflammatory activity in liver tissue
in the sepsis model are limited.

In this study, we aimed to determine whether AST
has anti-inflammatory activity in sepsis and to compare
the efficacy of AST with DEX which has anti-inflammatory
activity.

Turk J Intensive Care 2022;20:79-85

Materials and Methods

We conducted this study after the approval of Eskisehir
Osmangazi University Animal Experiments Local Ethics
Committee dated 25.01.2018 and numbered 409-4. The
experimental animals used in our study were obtained from
the Medical and Surgical Experimental Research Center
(TICAM). Forty male Sprague-Dawley rats weighing 260-320
grams were randomly divided into 5 equal groups (n=8). The
rats were kept alive in the rooms whose temperature (20-22
°C) and humidity (45%-50%) were adjusted automatically
with 12-hour light-dark illumination during the experiment. In
this process, all rats were kept in transparent cages, fed with
standard rat feed (pellet feed) and tap water. All subjects
were fasted 12 hours before the experiment and allowed to
drink only water.

The subjects included in the study were divided into five
groups as the control (C) group (n=8), LPS group (n=8), AST
group (n=8), AST+LPS group (n=8) and DEX+LPS group
(n=8). On the first day, group C was given 0.2 mL of dimethy!l
sulfoxide intraperitoneally; group LPS was given Salmonella
typhimurium LPS at a dose of 200 pg/0.2 mL intradermally;
group AST was given AST dissolved in dimethyl sulfoxide at
a dose of 100 mg/kg in a volume of 0.2 mL intraperitoneally;
the AST+LPS group was given AST and LPS the same doses
as the other groups; DEX+LPS group was given 1T mg/kg
DEX in a volume of 0.2 mL intraperitoneally.

At the end of the 24™ hour, after anesthesia was provided
intraperitoneally with thiopental sodium 50 mg/kg, rats
underwent laparotomy in a supine position. The right lobe
of the liver and 2 mL of intracardiac blood were collected for
sampling. After the procedure, euthanasia was performed
by decapitation.

Some of the tissue samples were stored in 10%
formaldehyde solution for immunohistochemical analysis,
some were frozen in liquid nitrogen for polymerized chain
reaction (PCR) analysis and then stored at -80 °C for a long
time.

Six sections with 4 pm thickness were taken from
paraffin blocks belonging to each group. To determine
apoptotic cells in the sections, “terminal deoxynucleotidyl
transferase-mediated dUTP nick and labeling” (TUNEL)
method was applied. The sections were evaluated by a single
histologist who did not know the distribution of the groups.
Ten different areas were examined randomly in each section.
The number of apoptotic cells in each area examined was
evaluated by computer-assisted Olympus BX51 microscope
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and BAB Bs200pro software. The number of apoptotic cells
and the reaction intensity in the randomly selected areas
were determined as a percentage (%).

Statistical Analysis

GraphPad Prism6 program was used for statistical
analysis. The groups were first analyzed using the Shapiro-
Wilk normality test to see if they had a normal distribution.
Normally distributed data were evaluated by One-Way
ANOVA test and differences between groups were evaluated
by Tukey test. After the non-normal distribution of data
was evaluated by the Kruskal-Wallis test, the differences
between the groups were evaluated by the Dunn test. P
values less than 0.05 were considered significant. Results
were expressed as mean (x), = standard error (+SE).

Results

Biochemical Findings

TNF-alpha Levels

There was a statistically significant decrease in TNF-
alpha levels in DEX+LPS group when compared with LPS
group (p<0.05); although there was a decrease in the other
treatment group (AST+LPS), it was not found to be statistically
significant (p>0.05). When the AST+LPS and DEX+LPS
groups were compared, decrease in the DEX+LPS group was
found to be statistically significant (p<0.05). TNF-alpha values
and their comparisons are shown in Tables 1 and 2.

PCR Findings
TNF-alpha Levels

When the groups were evaluated in terms of TNF-
alpha levels; There was a statistically significant decrease

Table 1. Mean, standard deviation and standard error values of
TNF-alpha measurements (biochemical findings)

in both treatment groups (AST+LPS and DEX+LPS) when
compared with the LPS group (p<0.05). No statistically
significant difference was found between the treatment
groups (p>0.05). PCR TNF-alpha values and comparisons
are shown in Tables 3 and 4.

IL-6 Levels

In terms of IL-6 levels; compared with the LPS group, a
decrease was observed in both treatment groups (AST+LPS
and DEX+LPS) but was not statistically significant (p>0.05).
There was no significant difference between the treatment
groups (p>0.05). IL-6 values and comparisons are shown in
Tables 5 and 6.

NF-kB Levels

When the groups were evaluated in terms of NF-kB
level; there was a statistically significant decrease in both
treatment groups (AST+LPS and DEX+LPS) when compared

Table 2. Comparison of the groups in terms of TNF-alpha
(p-value) (biochemical findings)

Groups p-value
CvsLPS 0.8642
Cvs AST 0.0150
Cvs AST+LPS 0.9853
Cvs DEX+LPS 0.0129
LPSvs AST 0.0009
LPS vs AST+LPS 0.5112
LPS vs DEX+LPS 0.0006
AST vs AST+LPS 0.0259
AST vs DEX+LPS 0.9995
AST+LPS vs DEX+LPS 0.0219

C: Control, LPS: lipopolysaccharide, AST: astaxanthin, AST+LPS: astaxanthin +
lipopolysaccharide, DEX+LPS: dexamethasone + lipopolysaccharide, TNF-alpha:
tumor necrotizing factor-alpha

Table 3. Mean, standard deviation and standard error values of
TNF-alpha measurements (PCR findings)

x(mean +SD) | SEM % (mean  SD) SEM
C 35.47+4.53 2.02 C 1.25%£1.18 0.48
LPS 38.44+7.95 3.24 LPS 13.33+7.65 3.82
AST 24.42+1.72 0.77 AST 0.94+0.54 0.22
AST+LPS 33.96+4.39 1.66 AST+LPS 5.991+4.92 2.01
DEX+LPS 25.05+4.24 1.60 DEX+LPS 2.64+1.89 0.66

C: Control, LPS: lipopolysaccharide, AST: astaxanthin, AST+LPS: astaxanthin +
lipopolysaccharide, DEX+LPS: dexamethasone + lipopolysaccharide, mean: mean
value, SD: standard deviation, SEM: standard error values, TNF-alpha: tumor
necrotizing factor-alpha

C: Control, LPS: lipopolysaccharide, AST: astaxanthin, AST+LPS: astaxanthin +
lipopolysaccharide, DEX+LPS: dexamethasone + lipopolysaccharide, mean: mean
value, SD: standard deviation, SEM: standard error values, PCR: polymerized chain
reaction, TNF-alpha: tumor necrotizing factor-alpha
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with the LPS group (p<0.05). No significant difference was
found between the treatment groups (p>0.05). NF-kB values
and comparisons are shown in Tables 7 and 8.

Immunohistochemical Findings

TUNEL negative reaction was observed in tissue
samples belonging to group C, whereas apoptotic cells that
showed positive reaction were observed in the LPS group.
In the AST+LPS and DEX+LPS groups, apoptotic cell and
reaction intensity decreased significantly compared to
the LPS group. Apoptotic cells were not found in the AST
group. The percentage of apoptotic cells was evaluated as
0% in the C group, 36.32% in the LPS group, 12.10% in
the AST+LPS group, and 9.36% in the DEX+LPS group.
The immunohistochemical appearance of apoptotic cells is
shown in Figure 1.

Discussion

Most treatment methods in sepsis include supportive
and symptomatic approaches. Sepsis is a multifactorial
pathophysiological pathway that intervenes in the
progression of the process by blocking any step. Experimental
studies have continued to determine the changes in these
physiopathological processes. In this study, we aimed to
investigate the effects of AST which we think may have an
anti-inflammatory effect on inflammatory cytokines that play
a role in one of these processes. The liver is known as a
mechanical and immunological filter for the portal system,
as well as an important source of cytokines (8). Today,
subclinical liver damage is defined as dangerous diseases. In
addition to these reasons, the liver being an easily accessible
organ by laparotomy can be considered as one of the main
reasons for our study.

TNF-alpha, one of the cytokines whose increase was
detected in many studies examining the sepsis process,
was evaluated in our study. Zhou et al. (18) examined the
protective effects of AST against multiple organ damage
in sepsis model-induced rats and administered AST orally
for 7 days before cecal ligation and wounding surgery to
be a peritonitis model. They found that TNF-alpha levels
increased at the first hour and maximum at the third hour,
and there was a less increase in the TNF-alpha level in the
peritonitis-induced group after AST administration in our
study, TNF-alpha levels in the DEX+LPS group were found
to be significantly lower than those in the AST+LPS group.
However, the effect of AST in lowering TNF-alpha levels in
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Figure 1. Apoptotic cells identified by TUNEL reaction (400x, ———)
C: Control, LPS: lipopolysaccharide, LPS+AST: I|popolysacchar|de +
astaxanthin, LPS+DEX: lipopolysaccharide + dexamethasone, AST:
astaxanthin

Table 4. Comparison of the groups in terms of TNF-alpha
(p-value) (PCR findings)

Groups p-value
CvsLPS 0.0002

Cvs AST 0.9999

Cvs AST+LPS 0.1930

Cvs DEX+LPS 0.9525

LPSvs AST 0.0002

LPS vs AST+LPS 0.0330

LPS vs DEX+LPS 0.0006

AST vs AST+LPS 0.1473

AST vs DEX+LPS 0.9058
AST+LPS vs DEX+LPS 0.4511

C: Control, LPS: lipopolysaccharide, AST: astaxanthin, AST+LPS: astaxanthin
+ lipopolysaccharide, DEX+LPS: dexamethasone + lipopolysaccharide, PCR:
polymerized chain reaction, TNF-alpha: tumor necrotizing factor-alpha

the presence of LPS was not as effective as DEX. In the
study conducted by Ohgami et al. (13) using intradermal
LPS injection method, TNF-alpha levels in humor agueous
induced by LPS tended to decrease in AST groups depending
on AST dose. The same results as the TNF-alpha levels in the
prednisolone-treated group with proven anti-inflammatory
activity were also achieved in the intravenous AST-treated
group. In our study, plasma TNF-alpha levels were measured
by ELISA and TNF-alpha levels in liver cells were evaluated
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Table 5. Mean, standard deviation and standard error values of
IL-6 measurements

x(meanxSD) | SEM
C 0.33+0.19 0.09
LPS 0.29£0.15 0.06
AST 0.22+0.19 0.06
AST+LPS 0.10+0.06 0.02
DEX+LPS 0.017+0.21 0.08

C: Control, LPS: lipopolysaccharide, AST: astaxanthin, AST+LPS: astaxanthin +
lipopolysaccharide, DEX+LPS: dexamethasone + lipopolysaccharide, mean: mean
value, SD: standard deviation, SEM: standard error values, IL-6: interleukin-6

Table 6. Comparison of the groups in terms of IL-6 (p-value)

Groups p-value
Cvs LPS 0.9970
Cvs AST 0.8636
Cvs AST+LPS 0.2912
Cvs DEX+LPS 0.5897
LPS vs AST 0.9650
LPS vs AST+LPS 0.4142
LPS vs DEX+LPS 0.7582
AST vs AST+LPS 0.6970
AST vs DEX+LPS 0.9692
AST+LPS vs DEX+LPS 0.9605

C: Control, LPS: lipopolysaccharide, AST: astaxanthin, AST+LPS: astaxanthin
+ lipopolysaccharide, DEX+LPS: dexamethasone + lipopolysaccharide, IL-6:
interleukin-6

Table 7. Mean, standard deviation and standard error values of
NF-kB measurements

x (mean + SD) SEM
C 1.03+0.27 0.09
LPS 1.03£0.27 0.1
AST 0.50+0.08 0.02
AST+LPS 0.02+0.01 0.005
DEX+LPS 0.02410.023 0.008

C: Control, LPS: lipopolysaccharide, AST: astaxanthin, AST+LPS: astaxanthin +
lipopolysaccharide, DEX+LPS: dexamethasone + lipopolysaccharide, mean: mean
value, SD: standard deviation, SEM: standard error values, NF-kB: nuclear factor-
kappa B

by PCR. Plasma TNF-alpha levels were significantly lower
in AST and DEX+LPS groups compared to control group
C. When the TNF-alpha levels in the liver by PCR method
were evaluated, a significant increase was found in LPS
group compared to C group. TNF-alpha levels in AST+LPS
and DEX+LPS groups were significantly lower than the LPS
group. However, there was no significant difference between

Table 8. Comparison of groups in terms of NF-kB (p-value)
Groups p-value

CvsLPS >0.9999

Cvs AST <0.0001

Cvs AST+LPS <0.0001

Cvs DEX+LPS <0.0001

LPSvs AST <0.0001

LPS vs AST+LPS <0.0001

LPS vs DEX+LPS <0.0001

AST vs AST+LPS <0.0001

AST vs DEX+LPS <0.0001
AST+LPS vs DEX+LPS >0.9999

C: Control, LPS: lipopolysaccharide, AST: astaxanthin, AST+LPS: astaxanthin +
lipopolysaccharide, DEX+LPS: dexamethasone + lipopolysaccharide, NF-kB:
nuclear factor-kappa B

DEX+LPS group and AST+LPS group, while there was a
significant difference in plasma between two groups, DEX
and AST activity were not found to be similar in the liver
of LPS rats. Considering that the liver is the first organ in
which protein synthesis occurs, AST activity may reach a
similar level to DEX in plasma similar to that in the liver over
24 hours.

In our study, we evaluated the IL-1 alpha level which
is known to be effective in the liver inflammatory process
by Western blot method. In the study of Zhou et al. (18),
serum IL-1 beta levels were evaluated by ELISA method and
it was found that serum IL-1 beta increased significantly in
the peritonitis-induced and the AST-treated group increased
significantly less than in the peritonitis-treated but untreated
group. In our study, IL-1 alpha level was slightly decreased in
the DEX+LPS group compared to the LPS group. However,
there was no decrease in AST+LPS group. In this context,
we found that DEX was more effective on IL-1 alpha in the
sepsis model than AST.

In a study conducted by Izumi-Nagai et al. (19), the anti-
inflammatory effects of AST as a preventive of choroidal
neovascularization was investigated, and they concluded
that IL-6 levels decreased in endothelial cells in the AST-
treated group. In our study, no significant difference was
found between the groups in terms of IL-6 levels in liver
tissue evaluated by PCR technique.

NF-kB is a transcription factor composed of heterodimers
or homodimers and is adhered to inhibitory kB proteins and
is seen as sequestered in the cytoplasm. TNF-alpha, IL-1 and
many other cytokines induce NF-kB synthesis and initiate
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and maintain their cascades (20). In a study by Izumi-Nagai
et al. (19), they examined the effects of AST in vivo and in
vitro and found that NF-kB levels were lower in the AST-
treated group /n vivo study. In our study, the levels of NF-kB
measured by PCR in liver cells were significantly lower in
AST+LPS and DEX+LPS groups. However, there was no
significant difference between the two groups. According to
these results, it can be said that AST and DEX have a similar
effect on NF-kB levels.

It is known that there is an increase in apoptosis and
loss of immune system cells in the process of sepsis
(18). In the study of Otsuka et al. (14), apoptosis was
evaluated by TUNEL method in retinal cells damaged by
excessive light after the administration of AST and it was
found that apoptosis was less than 28%. In the study of
Zhang et al. (21), they induced subarachnoid hemorrhage
and administrated intracerebroventricular AST and they
evaluated the effects of AST on early brain injury. They found
that there was a decreased apoptosis rate in response to
different doses by TUNEL method. In our study, the negative
reaction was observed in C and AST groups in liver samples
examined by TUNEL staining method, whereas apoptotic
cells that showed a positive reaction in the LPS group were
observed. In the AST+LPS and DEX+LPS groups, apoptotic
cell and reaction intensity decreased significantly compared
to the LPS group. Based on these findings, DEX, and AST
significantly reduced apoptosis and anti-inflammatory
applications in sepsis were thought to be beneficial. Because
it is an in vivo study, it can be considered as a promising
result in clinical practice.

Our study was an experimental study and a limited
number of experimental animals were used. However,
some parameters related to sepsis were studied and some
parameters used in clinical trials could not be evaluated. The
administration of AST as a single dose and examination of
tissue and blood samples after 24 hours does not reveal the
long-term effects of AST on sepsis.

Turk J Intensive Care 2022;20:79-85

Conclusion

In our study, we evaluated the anti-inflammatory activity
of AST, which we think may have therapeutic efficacy in
sepsis; In an LPS-induced sepsis model and we evaluated
various inflammatory cytokine levels and apoptosis in
liver tissue and plasma of rats. We found that the use of
AST had positive effects on TNF-alpha in plasma and IL-1
alpha, IL-6, TNF-alpha, NF-kB levels in liver tissue. We also
obtained similar measurement values, although there were
differences when compared to DEX administration. When
apoptosis cell ratios were evaluated, we concluded that AST
had a significant effect. Because of the complex interaction
of inflammatory and anti-inflammatory agents involved in
the pathogenesis of sepsis, well-standardized studies with
a large number of factors and recordings are required for a
healthy evaluation of the molecules and AST thought to be
effective in this process.
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Effects of Red Blood Cell Distribution Width on the
Outcomes of Patients with Sepsis in Intensive Care
Unit: A Retrospective Study

Yogun Bakim Unitesinde Septik Hastalarin Sonuglar
Uzerine Kirmizi Kan Hiicresi Dagiim Genisliginin
Degerlendirilmesi: Retrospektif Bir Calisma

ABSTRACT Objective: This study aimed to determine the prognostic value of red cell distribution
width (RDW) in patients with sepsis in intensive care unit (ICU).

Materials and Methods: This single centre study includes a retrospective analysis of critically il
patients with sepsis. Patients’ demographic data; comorbidities; RDW values upon ICU admission,
day 3 (RDW3) and day 7 (RDW?7); Acute Physiology and Chronic Health Evaluation-ll (APACHE-II)
score; need for haemodialysis and invasive mechanical ventilation (IMV) were compared between
survivors and non-survivors. In addition, patients were divided into the following two groups:
high RDW (>14.5%) and normal RDW (£14.5%). Logistic regression analysis was performed to
determine independent risk factors for ICU mortality.

Results: A total of 102 patients with sepsis were included. Survivors had lower RDW than non-
survivors (p<0.05 for RDW values upon ICU admission, RDW3 and RDW?7). The APACHE-II score,
presence of septic shock on ICU admission, need for IMV and mortality rate were higher in patients
in the high RDW group than those in patients in the normal RDW group (for all p<0.05). In this
study, the presence of septic shock on ICU admission, RDW3 value and need for IMV were found
to be independent risk factors for mortality.

Conclusion: In this study, RDW3 value was significantly associated with mortality in critically ill
patients with sepsis and has an important value in predicting the prognosis of patients with sepsis
in ICU.

Keywords: Sepsis, septic shock, intensive care unit, red blood cell distribution width

0Z Amag: Bu calismanin amaci yogun bakim Gnitesinde (YBU) bulunan septik hastalarda eritrosit
dagilim genisliginin (RDW) prognostik degerini belirlemektir.

Gereg ve Yontem: Bu tek merkezli calismada, kritik olan sepsis hastalarinin retrospektif bir analizi
ver almaktadir. Hastalarin demografik verileri, komorbiditeleri, YBU’ye kabuldeki RDW, 3. gln
(RDW3) ve 7. glin RDW (RDW?7) degerleri, Akut Fizyoloji ve Kronik Saglik Degerlendirmesi-II
(APACHE-II) skoru, hemodiyaliz ve invaziv mekanik ventilasyon (IMV) ihtiyaci sag kalanlar ve vefat
edenler arasinda karsilastirildi. Ayrica hastalar yiksek (>%14,5) ve normal (<%14,5) RDW olarak
iki gruba ayrildi. YBU mortalitesi icin bagimsiz risk faktorlerini belirlemek Uzere lojistik regresyon
analizi yapild.

Bulgular: YUz iki septik hasta calismaya dahil edildi. Sag kalanlar, vefat edenlere kiyasla daha disik
RDW'ye sahipti (YBU'ye kabuldeki RDW, RDW3 ve RDW?7 degerleri, tiimii icin p<0,05). Yiiksek
RDW grubundaki hastalar normal RDW grubundaki hastalara gére daha ytksek APACHE-II skoruna,
YBU'ye kabulde daha yiiksek oranda septik sok varligina, daha yiiksek IMV ihtiyacina ve mortalite
oranina sahipti (timu icin p<0,05). Bu calismada YBU'ye kabulde septik sok varligi, RDW3 degeri
ve IMV ihtiyaci mortalite icin bagimsiz risk faktorleri olarak bulundu.

Sonug: Bu calismada RDW3 degeri, kritik septik hastalarda mortalite ile anlamli olarak iliskili
bulunmustur ve YBU septik hastalarinin prognozunu éngérmede énemli bir degere sahiptir.
Anahtar Kelimeler: Sepsis, septik sok, yogun bakim Unitesi, kirmizi kan hiicresi dagilim genisligi
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Introduction

Sepsis is a life-threatening organ dysfunction caused by
dysregulated host response to infection and septic shock is
defined as a circulatory and metabolic disorder associated
with a higher risk of mortality (1,2). Sepsis and septic shock
are important healthcare problems which are affecting
quite a lot of people in the world (3). The progression of
severity is associated with rised mortality with insufficiency
in multiple organ systems and most oftenly quantified by
the Acute Physiology and Chronic Health Evaluation-ll
(APACHE-IIl) score which can predict the severity and
outcome depending on different organ functional status
(4). 1t would be advantageous to identify a rapid, cheap and
easily applicable biomarker associated with the severity
of sepsis. Red cell distribution width (RDW) is an index of
complete blood count (CBC) analysis which is commonly
measured among patients. RDW is specified as a numeric
percentage which is calculated as red blood cell (RBC)
volume divided by the mean corpuscular volume (MCV) and
multiplied by 100 (5). RDW is an indicator of anisocytosis
as a part of CBC analysis to determine the heterogeneity of
erythrocytes. Throughout the years, RDW has been typically
utilized in combination with the MCV and mean corpuscular
hemoglobin (MCH) to differentiate the etiology of anemia
(6). RDW is a component of CBC which is calculated
by flow cytometry machine. Normal limits of RDW is
oftenly accepted between 11.5% and 14.5%. Except the
assessment of anemia etiology, studies have notified that
RDW may be associated with outcome in patients with heart
failure, acute myocardial infarction, thrombolysis used during
ischemic stroke, pulmonary thromboembolism, pneumonia
and cardiopulmonary arrest (7-12). Elevation in RDW is also
known to be associated with elevated inflammatory marker
tests such as IL-6 and TNF-a. It is a known mechanism
that proinflammatory cytokines could lead suppression
on RBC maturation, which may result as an elevation in
RDW. Even though there are some hypothesis, the precise
pathophysiological situation underlying changes in RDW and
clinical conclusions are not elucidated clearly yet (13,14).
There are only few studies investigating the correlation
between sepsis and RDW. The main purpose of this study
was to appreciate the relation among RDW and outcome and
to determine it's prognostic significance in critically septic
patients.

Materials and Methods

This single center retrospective analysis was conducted
in a tertiary medical intensive care unit (ICU) at hospital,
Department of Internal Medicine, Division of Critical Care
between January 2015 and January 2020. The study
protocol was approved by the University of Health Sciences
Turkey, Gazi Yasargil Training and Research Hospital Ethics
Committee (decision no: 487, date: 12.06.2020). One hundred
two patients older than 18 years followed up with sepsis
were included in the study. The identifiaction of sepsis and/
or septic shock was described according to the International
Sepsis Definitions Conference criteria (1). Patients with blood
product transfusion in last two weeks, active major bleeding,
history of diseases which may affect RDW such as leukemia,
bone marrow infiltration, transplantation, agranulocytosis,
recently received chemotherapy, radiotherapy and drugs
that significantly effect RDW measurements were excepted.
Demographic and laboratory data were collected from
hospital electronic records and patient file archives. Patient
age, gender, APACHE-II score, need for invasive mechanical
ventilation (IMV), lenght of stay (LOS) in ICU, comorbid
conditions (cardiovascular, renal, endocrinological, respiratory
and neurological diseases), need for hemodialysis, presence
of septic shock on ICU admission and mortality status
were recorded. APACHE-II score was calculated within
the parameters of first 24 hours after admission to ICU.
C-reactive protein (CRP), procalcitonin, RDW, white blood
cell (WBC), hemoglobin (Hb), MCH, MCV and platelet (PLT)
values were measured on ICU admission. Also, RDW3 and
RDW?7 values were noted. Haematological parameters
were determined using analyser. The analyser calculates
MCV, MCH and MCHC based on measurements of Hb. The
reference range for RDW in our laboratory was 11.5-14.5%.

Statistical Analysis

Preliminarily, patients were divided in two separate
groups as survivors and non-survivors, normal and high
RDW values and also septic shock and non-septic shock.
Continuous variables were tested using Kolmogorov-Smirnov
test for normality and datas are expressed as median and
interquartile range or mean + standard deviation. Mann-
Whitney U test was performed to compare distinctions
for non-normally distributed variables. Student t-test was
performed to compare distinctions for normally distributed
variables. Categorical variables were analyzed with a
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chi-square test or Fisher's Exact test and expressed as
numbers (percentages). Binary logistic regression analysis
was performed to determine the independent risk factors
for mortality. The outcomes of the regression analyses were
expressed as odds ratio (OR) and 95% confidence interval
(ClI). The receiver operator characteristics (ROC) curve was
formed and the area under the curve (AUC) was computed to
understand the strength of RDW on mortality. A p-value less
than 0.05 were presumed statistically significant. Statistical
analyses were carried out using the Statistical Package for
the Social Sciences (SPSS), version 22.0 software (SPSS
Inc.,Chicago, IL, USA).

Results

Fifty-two (51%) were female of 102 septic patients
participated in this study. The median age was 72 (62-80)
years. Median RDW value on admission to the ICU was 16.8
(15.3-18.8). Mortality rate was 59.8%. LOS in ICU was 6 (4-
12) days. In this study, 46 (45.1%) patients had cardiovascular
disease, 39 (38.2%) patients had renal disease and 25
(24.5%) patients had endocrinological disease. The frequency
of comorbidities was not different between survivors and
non-survivors. The need for IMV was 62 (60.8%). APACHE-II
score was 20 (17-28). The number of patients undergoing
hemodialysis was 49 (48%). Sixty-six (64.7 %) of the patients
was diagnosed as septic shock on ICU admission. Survivors
had lower RDW value on admission to the ICU [15.8 (14.1-
18) versus 17.4 (16.2-19.3), p=0.001], RDW3 value [15.8
(14.6-17.5) versus 17.4 (16.2-19.3), p=0.002] and RDW7
value [15.8 (14.8-17.5) versus 17.5 (16.1-19.8), p=0.003] as
compared to non-survivors. The patients with RDW value
>14.5% on admission to the ICU was more higher in non-
survivors than in survivors and was statistically significant
[56 (91.8) versus 30 (73.2), p=0.011]. Non-survivors had
higher CRP [127 (82-178) versus 87 (33-188), p=0.05],
procalcitonin [3.3 (1.2-8.7) versus 0.9 (0.3-2.8), p=0.001) and
APACHE-II score [24 (19-32) versus 17 (15-20), p=0.001]
as compared in survivors. The need for hemodialysis were
higher in non-survivors than in survivors [35 (57.4) versus 14
(34.1), p=0.02]. There were no significant difference WBC,
MCV. MCH, Hb and PLT values between these two groups.
Detailed demographic characteristics were described in
Table 1. Patients were divided in two groups as a high RDW
(>14.5%) and a normal RDW (£14.5%). The high RDW
group had higher APACHE-II score [22 (17-28) versus 18
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(13-23), p=0.05], septic shock rate on ICU admission [62
(72.1) versus 4 (25), p=0.001], need for hemodialysis [46
(53.5) versus 3 (18.8), p=0.011] and mortality rate [56 (65.1)
versus 5 (31.3), p=0.011] as compared to normal RDW
group. There were no significant difference in LOS in ICU
and need for IMV between normal and high RDW groups.
Detailed demographic characteristics were described in
Table 2. Patients with septic shock had higher RDW value
on admission to the ICU [17.3 (16-19.5) versus 15.4 (13.8-
17.1), p=0.001], RDWS3 value [17.3 (16.1-19.1) versus 15
(14.1-17.2), p=0.001] and RDW?7 value [17.5 (16-18.8)
versus 15.4 (14.2-17.2), p=0.004] as compared in patients
without septic shock. Detailed demographic characteristics
were described in Table 3. In the binary logistic regression
analysis, presence of septic shock on ICU admission, need
for IMV and RDW3 value were found to be independent risk
factors for mortality [OR: 9.469 (1.964-45.646), p=0.005,
OR:9.231 (2.118-40.234), p=0.003, OR: 2.227 (1.083-4.580),
p=0.029], respectively (Table 4). As shown in Figure 1, AUC
of the receiver operating characteristic for prediction of
mortality was 0.701 (95% Cl: 0.586-0.815) for RDW3 value.
Based on ROC curve for RDW3 shows a cut-off value of 16
with a sensitivity of 78.9% and a specificity of 56.1% (95%
Cl: 0.586-0.815, p=0.002).

ROC Curve of RDW on the 3rd day

0,87

o
™
1

Sensitivity

o
EN
1

0,24

00 T T T T
0,0 02 04 06 08 10

1 - Specificity
Figure 1. Receiving operator curve analysis of RDW3 value in predicting

mortality
ROC: Receiver operator characteristics, RDW: red cell distribution width
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Table 1. Baseline characteristics of the patients
Variables Total Survivors Non-survivors D
n=102 n=41 n=61

Age, (y) 72 (62-80) 69 (57-83) 72 (62-79) 0.785
Male, n (%) 50 (49) 20 (48.8) 30(49.2) 0.968
APACHE-Il score 20(17-28) 17 (15-20) 24 (19-32) 0.001
Septic shock in ICU, n (%) 66 (64.7) 15 (36.6) 51(83.6) 0.001
Comorbidity, n (%)
Cardiovascular disease 46 (45.1) 19 (46.3) 27 (44.3) 0.836
Renal insufficiency 39(38.2) 17 (41.5) 22 (36.1) 0.582
Endocrinological disease 25(24.5) 12 (29.2) 13(21.3) 0.379
Respiratory disease 29 (28.4) 11(26.8) 18 (29.5) 0.769
Neurological disease 16 (15.6) 6(14.6) 10 (16.4) 0.799
Laboratory parameters on admission
CRP (mg/L) 109 (68-179) 87 (33-188) 127 (82-178) 0.05
Procalcitonin (ng/mL) 1.93(0.5-5.5) 0.9 (0.3-2.8) 3.3(1.2-8.7) 0.001
Hb (g/dL) 10.1£2.18 10.5+2.03 9.9+2.3 0.266
WBC (10%/uL) 10.9 (7.1-16.3) 10 (7.1-15) 12 (6.8-17.3) 0.609
MCV (fL) 85.9+7.5 86.9+7.4 85.2+7.5 0.254
MCH (pg) 28(27-30) 29 (27-30) 28 (26-29) 0.112
PLT (103/pL) 1744105 191100 1644108 0.192
RDW value on admission to the ICU, % 16.8 (15.3-18.8) 15.8 (14.1-18) 17.4(16.2-19.3) 0.001
High RDW value on admission to the ICU, n (%) | 86 (84.3) 30(73.2) 56 (91.8) 0.011
RDWS3 value, % 16.8 (15-18.1) 15.8 (14.6-17.5) 17.4(16.2-19.3) 0.002
High RDWS3 value, n (%) 69 (67.6) 33(80.5) 36 (59) 0.09
RDW?7 value, % 16.4(15.1-18.2) 15.8 (14.8-17.5) 17.5(16.1-19.8) 0.003
High RDW?7 value, n (%) 60 (58.8) 29 (70.7) 31(50.8) 0.137
Need for hemodialysis, n (%) 49 (48) 14 (34.1) 35(57.4) 0.02
Need for IMV, n (%) 62 (60.8) 13(31.7) 49 (80.3) 0.001
LOSin ICU days 6 (4-12) 6 (4-10) 7 (3-15) 0.673
n: Number, y: year, p: probability, APACHE-II: Acute Physiologic and Chronic Health Evaluation-Il, ICU: intensive care unit, Hb: hemoglobin, RDW: red cell distribution width,
WBC: white blood cell, CRP: C-reactive protein, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin, PLT: platelet, IMV: invasive mechanical ventilation, LOS:
length of stay

Discussion and septic shock. In a retrospective analysis of patients with

Sepsis is a major problem with high morbidity and
mortality rates, especially for ICU patients. Most biochemical
markers indicating sepsis related inflammation are expensive
and not easily available, which is the point, RDW seems to
have an advantage. Although RDW is not a definite indicator
for sepsis, in recent years, it has been emphasized that
the high RDW value is in relation with mortality in septic
patients (15,16). Elevated RDW presumably reflects the
presence of elevated proinflammatory cytokines in sepsis

sepsis and septic shock, RDW was remarkably higher in non-
survivors as compared in survivors (17). In this present studly,
RDW was also found significantly higher in non-survivor
septic patients when compared to survivors, which is
compatible with literature data. In previous studies, positive
association was detected between RDW and mortality rates
in neonatal, pediatric and adult patient groups according to
cox proportional hazards model. Ellahony et al. (18) indicated
an evident association of RDW with mortality in neonatal
patients (OR, 1.31; 95% ClI, 1.241-1.399). Mahmood et al.
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Table 2. Baseline characteristics of the patients according to RDW value

Variables Total High RDW Normal RDW D
n=102 n=86 n=16

Age, (v) 72 (62-80) 72 (63-79) 57 (52-79) 0.665
Male, n (%) 50 (49) 39 (45.3) 11 (68.8) 0.086
APACHE-Il score 20 (17-28) 22 (17-28) 18 (13-23) 0.05
Septic shock in ICU, n (%) 66 (64.7) 62 (72.1) 4(25) 0.001
Need for hemodialysis, n (%) 49 (48) 46 (53.5) 3(18.8) 0.011
Need for IMV, n (%) 62 (60.8) 53(61.6) 9(56.3) 0.686
LOSin ICU days 6 (4-12) 6 (4-12) 7(3-12) 0.879
Mortality, n (%) 61(59.8) 56 (65.1) 5(31.3) 0.011

mechanical ventilation, LOS: length of stay

n: Number, y: year, p: probability, APACHE-II: Acute Physiologic And Chronic Health Evaluation-ll, ICU: intensive care unit, RDW: red cell distribution width, IMV: invasive

Table 3. RDW values of the patients according to situation of septic shock

. Patients with septic Patients without septic
Variables Total n=102 shock n=66 P shock n=36 P p
RDW value on admission to the ICU, % 16.8 (15.3-18.8) 17.3(16-19.5) 15.4 (13.8-17.1) 0.001
RDW3 value, % 16.8 (15-18.1) 17.3(16.1-19.1) 15(14.1-17.2) 0.001
RDW7 value, % 16.4 (15.1-18.2) 17.5(16-18.8) 15.4(14.2-17.2) 0.004

n: Number, p: probability, ICU: intensive care unit, RDW: red cell distribution width

Table 4. Multivariable binary logistic regression modeling of
parameters for mortality

Variables OR (95% Cl) P

Septic shock in ICU 9.469 (1.964-45.646) | 0.005
Need for IMV 9.231(2.118-40.234) | 0.003
RDWS3 value, % 2.227 (1.083-4.580) 0.029

Need for hemodialysis 1.656 (0.418-9.368) 0.549

High RDW on admission
to the ICU

APACHE-II score
RDWT7 value, %

RDW value
on admission to the
ICU, %

Procalcitonin

1.287(0.088-18.782) | 0.854

0.993 (0.834-1.652) | 0.798
1.355(0.482-1.687) 0.299

0.586 (0.132-1.289) | 0.134

1.095 (0.852-1.406) 0.479

OR: Odds ratio, CI: confidence interval, p: probability, ICU: intensive care unit, IMV:
invasive mechanical ventilation, RDW: red cell distribution width, APACHE-II: Acute
Physiologic and Chronic Health Evaluation-Ii

(19), demonstrated that RDW value >16 was an independent
risk factor for mortality in the septic patients. Sadaka et al.
(20) performed, RDW was assigned to be an independent
risk factor for mortality occurring both in the critical care
unit and hospital in patients with sepsis and septic shock. In
another studies demonstrated that RDW value on admission
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to the ICU were valuable for predicting 28-day mortality (21).
Ramby et al. (22) could not be established between mortality
and RDW in pediatric septic patients. Zhang et al. (23) RDW
were found to be independent risk factor for mortality in
patients with severe acute pancreatitis. Similarly, in this
study, RDW value on admission to the ICU and RDW?7 values
were not found to be independent risk factors for mortality
but RDW3 value was a risk factor. Ku et al. (24) performed
that 72 hours of RDW could be an indicator for all reasons
mortality in patients with Gram-negative bacterial sepsis
as similar to the results of this study. Severe sepsis and/
or septic shock patients received massive or goal directed
fluid resuscitation and appropriate empiric antibiotic therapy
in the first hours of treatment and because of this reasons,
the number of reported deaths in the first 24 hours was
lower among our septic patients. Although the value of RDW
was higher on admission to ICU, it could not be associated
with mortality. Also the lack of an association between
RDW value on admission to the ICU and mortality may be
attributable to the relatively small number of patients, high
incidence of comorbidities, life-threatening conditions of the
patients on admission to ICU (such as need for hemodialysis
and acute renal failure etc.), high APACHE-II score, high rate
of septic shock and the increased use of IMV. Increased
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mortality rate after three days with high RDW3 values were
easily associated. Another study showed that RDW values
on 1, 4, and 8 days were associated with prognosis in septic
patients. Non-survivors septic patients had higher RDW than
survivors in the first week of ICU stay and RDW during the
first week was associated with mortality (25). Chan and
his colleagues reported that rise in RDW values during the
first 72 h after admission to hospital was associated with
a higher mortality ratio in septic patients (26). In our study,
non-survivor group had higher RDW values (on admission
to the ICU, RDW3 and RDW?7) than survivors. This result
intended that dynamic observation of RDW values appeared
to be more valuable than one single result in clinical
practice. Also patients with septic shock had higher RDW
value on admission to the ICU, RDW3 value and RDW?7
value as compared in patients without septic shock (for all
p<0.05). Lakshmi and Palanisamy (27) showed in a sepsis
study as similar results to our study that the subjects with
sepsis had a mean RDW of 15.92, with severe sepsis had
a mean RDW of 16.73 and with septic shock had a mean
RDW of 18.06. There are studies have notified that RDW
may be associated a worse prognosis in patients with life-
threatening illnesses such as congestive heart failure, acute
myocardial infarction, thrombolysis used during ischemic
stroke, pulmonary embolism, pneumonia, critical illness
and cardiac arrest (7-12). The association between RDW
and mortality or severity in sepsis and septic shock is
uncertain. It is thought that proinflammatory cytokines may
cause depression in the maturation of RBC and decrease
the half-life of RBCs. Therefore, inflammatory situations
could cause elevation in RDW (28). There were several
limitations in our study. This was a single-center study with
a small sample size. In addition, RDW may be affected by
nutritional status, iron, folate, total cholesterol values, hepatic
or renal dysfunction, cancer, thyroid disease, acute or chronic
inflammatory response, use of some medications, albumin
and vitamin B12 values. This is a retrospective analysis and
we did not involve the nutritional status or any of the vitamin

and hormonal values of the patients. Also, in a much wider
patient population or different disease subgroups, the results
related to RDW may differ.

Conclusion

Although RDW value on admission to the ICU was
not a risk factor for mortality, RDW3 value was found as
an independent risk factors for mortality. Accordingly the
follow-up of patient’s RDW value in the days after admission
to the ICU can be valuable. RDW which has the low cost
and universal availability can be used as an adjunct factor
for predicting mortality in septic patients along with other
prognostic values. Also, the RDW values (on admission to
the ICU, RDW3 and RDW?7) were higher especially in septic
shock patients compared to sepsis patients without septic
shock. Further studies are necessary to verify the act of
RDW in sepsis and septic shock patients as a predictive
marker in the ICU.
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A Retrospective Analysis of Causes for Readmission
to Hospital and Intensive Care Unit in Patients
Discharged from Intensive Care Units

Yogun Bakimdan Taburcu Edilen Hastalarin Yogun
Bakima ve Hastaneye Yeniden Basvurularinin Geriye
Doniik Incelenmesi

ABSTRACT Objective: Intensive care unit (ICU) readmission is a common and unwanted situation.
Mortality rates, length of stay in ICU and treatment expenses are also higher in readmitted patients.
This study aimed to examine the hospital/ICU readmission rates and risk factors among patients
discharged from the ICU.

Materials and Methods: Patients older than 18 years who were hospitalised in the ICU between
January 1, 2012 and October 31, 2016 and were re-admitted to the hospital/ICU within 30 days
after discharge were retrospectively analysed.

Results: A total of 510 patients met the inclusion criteria, of whom 91 (17.84%) patients were
readmitted to the ICU. The average age was higher (p=0.002) among the readmitted patients.
The acute physiology and chronic health evaluation-ll and sequential organ failure assessment
scores at admission and discharge, stability and workload index for transfer (SWIFT) scores at
discharge and comorbid disease rates were higher among readmitted patients (p<0.05 for all).
Patients discharged with mechanical ventilation support had higher readmission rates (p=0.041). In
our risk analysis model, factors that increased the risk of readmission were identified as age [odds
ratio (OR), 1.02; 95% confidence interval (Cl), 1.01-1.03] and presence of renal disease (OR, 5.72;
95% Cl, 2.81-11.65) among patient-related reasons.

Conclusion: High acute physiology and chronic health evaluation and SWIFT scores during discharge
as well as presence of comorbidities can predict hospital/ICU readmission.

Keywords: SWIFT score, intensive care, readmission, acute physiology and chronic health
evaluation-Il score

6z Amag: Yogun bakim (nitesine (YBU) yeniden basvuru yaygin ve istenmeyen bir durumdur.
Mortalite oranlari, YBU'de kalis siiresi ve tedavi giderleri yeniden yatirilan hastalarda daha yiiksektir.
Bu calismada, YBU'den taburcu edilen hastalarda hastane/YBU'ye yeniden basvuru oranlarinin ve
buna neden olan risk faktorlerinin incelenmesi amaclanmistir.

Gerec ve Yontem: 1 Ocak 2012 ve 31 Ekim 2016 tarihleri arasinda YBU'de yatmis ve taburculuk
sonras! hastaneye/YBU'ye 30 giin icinde yeniden basvuran 18 yasindan bilyiik hastalar {izerinde
retrospektif bir analiz yapildi.

Bulgular: Toplam 510 hasta calismaya dahil edildi. Bunlarin 91'i (%17,84) YBU'ye yeniden
basvurdu. YBU'ye ilk basvuru ve taburculuk sirasinda hesaplanan akut fizyoloji ve kronik saglik
degerlendirmesi-ll ve sirali organ yetmezligi degerlendirmesi skorlari ile taburculuk sirasinda
hesaplanan stabilite ve is yUkl indeksi (SWIFT) skoru ve komorbid hastalik oranlari yeniden
basvuran hastalarda daha ylksekti (p<0,05). Yeniden basvuran hastalarin yas ortalamasi daha
yuksekti (p=0,002). Mekanik ventilasyon destegi ile taburcu edilen hastalarin tekrar basvuru orani
daha yuksekti (p=0,041). Risk analizi modelimizde yas [olasilik orani (OR), 1,02; %95 guven araligi
(Cl), 1,01-1,03] ve bobrek hastaligi varligi (OR, 5,72; %95 Cl, 2,81-11,65) yeniden yatis riskini artiran
faktorler olarak belirlendi.

Sonug: Taburculuk sirasinda hesaplanan yiiksek akut fizyolojik skorlar ile SWIFT skoru ve komorbid
hastaliklarin varligi hastaneye/YBU'ye yeniden yatisi éngérebilir.

Anahtar Kelimeler: SWIFT skoru, yogun bakim, yeniden basvuru, APACHE-II skoru
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Introduction

Readmission to the intensive care unit (ICU) after prior
treatment in the ICU is a common and an unwanted situation
(1). Approximately 4%-6.3% of patients discharged from the
ICU are known to be readmitted to the same hospital (2).
One argument claims that there is a 1.5- to 10-fold increase
in mortality rates and a minimum of a 2-fold increase in
hospitalisation duration among patients’ readmission to the
ICU after being discharged compared with those who have
not been hospitalised (3).

The ICU team generally determines which patients
are ready to be discharged from the ICU (4). These
determinations are based on personal/subjective decisions,
and the high demand for ICU beds might cause some
patients to be prematurely discharged. Due to the concerns
regarding the early discharge of patients without (the
possibility of developing) permanent solutions to their
problems, determining the risk factors for the readmissions
of critical patients to the ICU or hospital after being previously
discharged is crucial (4). At the same time, determining
the patients’ risk factors can also contribute to a better
evaluation of an appropriate ICU discharge time. The studies
conducted in this respect revealed that the most common
diagnoses related to readmission to ICU are heart failure,
gastrointestinal bleeding, bacterial pneumonia and chronic
obstructive pulmonary disease (3). Furthermore, researchers
have claimed that factors concerning the patient and initial
time as an in-patient such as age, comorbid diseases,
physiological anomalies during ICU discharge, haemodialysis,
mechanical ventilation (MV) applications and the initial time
spent in the ICU might impact the reapplication for ICU
admission (5). In addition, other components are involved
such as the insufficiency of ICU bed capacities, limited
ICU resources and institutional factors like night-weekend
transfer influential on ICU reapplications (3,6).

Some scores used in intensive care are thought to be
effective in predicting readmission. Disease severity scores
[acute physiology and chronic health evaluation (APACHE)
and sequential organ failure assessment (SOFA)] measured
during the first application for admission to the ICU and at
the time of discharge were found to be higher in patients
readmitted to the ICU. Each increase in standard deviation
reflected on the readmission risk by 43% (7). The stability
and workload index for transfer (SWIFT) score developed by
Gajic et al. (8) was shown as a potential tool for determining
readmissions to the ICU.
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Within the scope of our study, the main objectives were
to examine readmission to the ICU as well as risk factors for
readmission by evaluating critical patients sent to the clinic
or their homes after their treatments.

Materials and Methods

The study was approved by the Medical Research Ethics
Board on 28 November 2016 (decision no: 2016-19/15)
from the Bursa Uludag University. No informed consent
was obtained from the patients because our research was
retrospective and descriptive in nature. The study included
adult patients over the age of 18 years who were discharged
to the clinic, another ICU or home following their treatment
that lasted longer than 24 hours between 1 January 2012 and
31 October 2016 with invasive or noninvasive MV support
in the ICU. Our ICU has 19 beds, which accept surgical
and medical patients, and is managed by the Department
of Anaesthesiology and Reanimation at the Bursa Uludag
University, Faculty of Medicine. Patient information was
retrospectively obtained from archived registry files and
hospital information management system.

The exclusion criteria were determined as follows: being
under 18 years of age, death, admission to the ICU for less
than 24 hours and absence of MV support.

The following data were recorded: demographic
information of the patients, ICU admission diagnoses,
comorbid diseases, ICU treatments [vasoactive medications,
renal replacement, extracorporeal membrane oxygenation
(ECMO), plasmapheresis], presence of ICU-sourced
diagnosed infections, durations of endotracheal intubation-
tracheostomy, length of stay in ICU or hospital, APACHE-Il and
SOFA scores during the initial ICU admission and discharge,
need for MV support during discharge, SWIFT scores, time
of discharge (working hours, weekdays or weekends outside
of working hours) and readmission to the ICU or hospital.
The APACHE-II and SOFA scores were recalculated for the
patients’ readmission to the hospital/ICU, and the outcomes
of patients (death/discharge) were recorded.

Readmission was defined as admission to the emergency
room within 30 days after discharge from the hospital,
demand for prompt ICU consultation during treatment at the
clinic and unexplained death within 1 week after discharge.
Information of the patients who were discharged to home
was obtained from the death declaration system of the
Directorate-General for Public Health of the Republic of
Turkey Ministry of Health.
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Statistical Analysis

Averages, standard deviations, medians, minimum
and maximum values, interquartile ranges, frequencies
and ratio values were used as the descriptive statistics
for the data. The distribution of variables was calculated
using the Kolmogorov-Smirnov test, and for the analysis
of quantitative independent data, quantitative dependent
data and qualitative independent data and in cases in
which chi-squared test conditions were not fulfilled, Mann-
Whitney U test, Wilcoxon test, chi-squared test and Fisher
Exact test were used, respectively. A multiple logistic
regression analysis was performed to determine the risks
of readmission. The statistical analyses were performed
using SPSS 22. A p<0.05 was considered to be statistically
significant.

Results

A total of 1,437 patients were admitted to the ICU
between 1 January 2012 and 31 October 2016. Of these
patients, 615 died despite treatment and 11 were still being
treated during the study period. There were 811 patients
who were discharged after their treatments. According to the
study protocol criteria, 301 patients were excluded, thereby
leaving 510 patients to be evaluated (Figure 1).

ICU admission (n=1437)

Death in ICU (n=615)
Ongoing treatment (n=11)

Discharge (n=811)

No MV (n=242)

Under 18 years old (n=30)

—| Duration of ICU admission < 24 hours
(n=20)

Other* (n=9)

A 4
‘ Discharge (n=510) ‘

v v

No Readmission (n=419) Readmission (n=91) ‘

Figure 1. Flow diagram
ICU: Intensive care unit, MV: mechanical ventilation

The demographic data regarding the cases, presence
of comorbid diseases, ICU admission diagnoses, airway
management, treatments, times and places of discharge
and length of stay in the ICU/hospital are shown in Tables
1 and 2.

Included in the study were 194 (38%) female and 316
(62%) male patients. The age average of the patients was
calculated as 51.8 years; 70% of the patients had comorbid
diseases, of which the most common comorbid diseases
were hypertension and cardiac diseases (32.34%).

The most frequent diagnoses for ICU admission among
the patients were respiratory system diseases (36.7%),
followed by trauma and neurological diseases. Approximately
37.1% of the patients were admitted to the ICU from the
hospital ward, 34.3% from the emergency room, 12.2% from
the external centre, 12.2% from other ICUs within the hospital
and 4.3% from the operating room following urgent surgeries.

In the ICU, 95.7% of the patients had invasive MV
support through endotracheal intubation-tracheostomy
and 4.3% of the patients had noninvasive MV support.
Furthermore, 55.5% of patients underwent one or more
of the following treatments: vasoactive medications, renal
replacement therapy (RRT), ECMO and plasmapheresis. ICU-
related infection was detected at least once among 55.5%
of the patients.

After their treatments in the ICU, 397 patients were
referred to a ward in the hospital, 81 were sent home, 19
were referred to other surgical and medical ICUs within the
hospital and 12 were discharged to the external centre. A
total of 306 patients were discharged during working hours,
whereas 204 patients were discharged during the weekend
or outside of working hours.

A total of 91 patients were readmitted to the ICU and
hospital after being discharged. The readmission rate was
calculated as 17.8%. There were 37 patients readmitted to
the emergency room, 26 patients accepted to the ICU, 14
were |CU consultations demanded from clinics, and 14 were
unexplained deaths within 1 week.

The age average of patients readmitted to the ICU/hospital
was 58.2 years, and they were older than those who were
not readmitted (p=0.002). A total of 60 readmitted patients
were men, and 31 were women. Sex was not a determining
factor in the readmissions (p>0.05). The comorbid disease
rate among patients applying for rehospitalisation and
readmission to the ICU after being discharged was higher
(p=0.049) (Table 3).
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Table 1. Demographic data and clinical characteristics of cases

Age (Avg + SD) (min-max)

51.8+19.8 (18-93)

Sex (F/M) (n, %) :69; 88'0)/ 316
Co-morbid disease (yes/no) (n, %) (335 07 (§)7 0.0)/153
ICU admission diagnosis (n, %)

Respiratory diseases 187 (36.7)
Trauma 93(18.2)
Neurological diseases 69 (13.5)
Sepsis/septic shock 55(10.8)
Post-CPR care 45 (8.8)
Cardiac disease 19(3.7)
Other 67 (13.1)
Place of ICU admission (n, %)

Ward 189 (37.1)
Emergency room 175 (34.3)
Postoperative urgent surgery 22 (4.3)
External centre 62(12.2)
OtherICU 62(12.2)
Airway (n, %)

Endotracheal intubation/tracheostomy 488 (95.7)
Non-invasive MV (n, %) 22 (4.3)
ICU treatments (n, %)

None 232 (45.5)
Vasoactive medication 213 (41.8)
Renal replacement treatment 117 (22.9)
ECMO 19 (3.7)
Plasmapheresis 31(6.1)
Place of discharge (n, %)

Ward 397 (77.8)
Home 81(15.9)
Other ICU 19(3.7)
External centre 12 (2.4)
Time of discharge (n, %)

During working hours 306 (60)
Weekend-outside working hours 204 (40)

Length of stay in ICU (days) (avg + SD)
(min-max)

31.7431.9 (2-155)

(min-max)

Length of stay in hospital (days) (avg + SD)

48.6+38.2 (3-212)

Avg: Average, SD: standard deviation, F: female, E: male, ICU: intensive care unit,
MV: mechanical ventilation, ECMO: extra-corporeal membrane oxygenation, min:
minimum, max: maximum, CPR: cardiopulmonary resuscitation
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Table 2. Co-morbid diseases of patients

Co-morbid diseases n (%)
Cardiac disease 196 (32.34%)
Endocrine disease 120 (19.80%)
Asthma/COPD 70 (11.55%)
Neurological disease 62 (10.23%)
Renal disease 50 (8.25%)
Malignancy 48 (7.92%)
Psychiatric disease 24 (3.96%)
GIS disease 22 (3.63%)
Rheumatic disease 14 (2.31%)
COPD: Chronic obstructive pulmonary disease, GIS: gastrointestinal system

Readmitted patients had significantly higher APACHE-II
and SOFA scores at the first admission and discharge
(p=0.000 for all). The average scores among patients
readmitted to the hospital/ICU were as follows: Glasgow
coma scale, 10.53; APACHE-II, 18.19; and SOFA, 5.83. The
SWIFT score during the first discharge from the ICU was
found to be significantly higher among readmitted patients
(p=0.01) (Table 4).

When compared with patients who were not readmitted
to the hospital/ICU, the length of stay in the ICU and hospital
and MV support were significantly longer among the patients
who were not readmitted (p=0.019, p=0.002, p=0.018,
respectively). The time of first discharge (within and outside
of working hours/weekends) was not a contributing factor in
readmission (Table 3).

The rates of ICU-related infections and airway
management (intubation/tracheostomy) among the
readmitted patients were not found to be significantly
different in comparison with those who were not readmitted.
However, the readmission rate for the hospital/ICU were
higher among the patients discharged with MV support
(p=0.041) (Table 5).

The comparison of age, duration of MV support, length
of stay in ICU, APACHE and SOFA scores, SWIFT scores,
renal disease rates, neurological disease rates, traumas,
sepsis/septic shock, vasoactive medication use and RRT
made based on the univariate model for the differentiation
of readmission showed that all of the parameters were
statistically significant with a ratio of p<0.05. The multivariate
analysis model for the differentiation of readmission
demonstrated that APACHE-II and SOFA scores as well as
renal disease are independent factors (Table 6).
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Table 3. Demographic data, co-morbid diseases, ICU admissions,
mechanical ventilation and hospital admission durations of
patients readmission/no readmission to ICU or hospital
No . Readmission | p
readmission
Age (avg = SD) 50.4+19.5 58.2+20.1 0.002
163 (38.9)/256 | 31(34.1)/60
)
Sex (F/M) (n, %) 61.1) (65.9) 0.457
Co-morbid disease (Y/N) | 285 (68)/134 | 72 (79.1)/19 0.049
(n, %) (32) (20.9) )
Length of stay in ICU 30.0£30.8 39.6t357 | 0.019
(day)
Duration of MV (day) 26.7+31.0 37.3+36.7 0.018
Length of stay in 46.5+38.3 5831365 | 0.002
hospital (day)
Time of discharge (n, %)
During working hours 259 (61.8) 48 (52.7)
-outsi 0.138
Weekend-outside 160 (38.2) 43 (47.3)
working hours
Avg: Average, SD: standard deviation, F: female, M: male, Y: yes, N: no, ICU:
intensive care unit, MV: mechanical ventilation

After excluding the deceased (n=14), 62 (80.5%) of the
readmitted patients were discharged from the ICU, while 15
(19.5%) patients died during their second stay in the ICU.

Discussion

In our study that examined the readmission to hospital
and ICU after ICU discharge, the readmission rate in 30 days
after discharge was 17.8%. The readmitted patients were
older, and the comorbid disease rates among these patients
were higher. They were also supported with MV for more
days while staying longer in the hospital. Furthermore, the
high initial and second ICU admission and discharge scores
(APACHE-II, SOFA and SWIFT) and high discharge rate with
MV were determined as contributing factors that increased
the risk of readmission.

Readmission to the ICU is considered a crucial measure
for the safety and the quality of ICUs (6,9). However, the
argument that readmission rates are signs of low-quality
health care is controversial because insufficient ICU bed
capacity, the occupancy of clinic beds and the absence of
sufficient directives for patient transfer are also influential on
early discharge and readmission (6).

Woldhek et al. (10) analysed the data of 19,750 patients
treated in a period of 14 years in a single-centre retrospective
study and revealed that the readmission rate to the same

Table 4. ICU admission and discharge scores of cases (n=510)
No .. Readmission
readmission (n=91) P
(n=419)
acs Admission | 8.3+£3.9 7.5+3.8 0.109
Discharge | 13.2+2.9 12.843.2 0.235
Admission | 18.016.3 21.9+7.8 <0.001
APACHE-II
Discharge | 8.9+5.7 13.1+6.2 <0.001
Admission | 6.0+4.7 8.1+3.9 <0.001
SOFA -
Discharge | 2.1x1.7 3.3+2.2 <0.001
SWIFT 21.8+12.1 25.9+11.8 0.010
GCS: Glasgow coma scale, APACHE-II: acute physiology and chronic health
evaluation-Il, SOFA: sequential organ failure assessment, SWIFT: stability and
workload index for transfer

Table 5. Relationship between discharge and ICU related
infections, airway management, and mechanical ventilation
support (IMV and NIMV)

‘ No readmission ‘ Readmission ‘ P

ICU-related infection (n, %)

Yes 225 (53.7) 57 (62.6) 0150
No 194 (46.3) 34(37.4) '
Airway management (n, %)
IMV 402 (95.9) 86 (94.5)

0.743
NIMV 17 (4.1) 5(5.5)
Discharged with MV support
Yes 89 (21.2) 29 (31.9)

0.041
No 330(78.8) 62 (68.1)

ICU: Intensive care unit, NIMV: non-invasive mechanical ventilation, IMV: invasive

mechanical ventilation, MV: mechanical ventilation

ICU after being discharged was 7%. Another multicentre
study examined 263,082 patients, of whom 105 were in
the ICU, and the study found that the readmission rate was
6.3% (6). The readmission rate was calculated as 5.7% in
a compilation document in which 24 studies published as
of February 2014 were quantitatively analysed (1). There is
no fixed time interval for readmission. Although the quality
standards in Turkey designate this interval as the first 48
hours following the initial discharge from the ICU, studies in
the literature consider the first 1-30 days as the time interval
for readmission (11). We took 30 day period because we
aimed to evaluate the reasons of readmissions in a wider
perspective.

The reason why the readmission rates were higher
(17.8%) in our study might be that in addition to the
admission to the same ICU within 30 days after being
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Table 6. Risk analysis For readmission

Univariate model Multivariate model

OR [95%ClI |p OR [95%Cl [p
Age 1.02 [1.01-1.03 | 0.002 [1.02[1.01-1.03 | 0.016
Sex 0.82 | 0.49-1.38 | 0.450
Co-morbid 1 76 1 097.320 | 0.062
disease
Duration of MV|1.01 [1.00-1.02 | 0.011
Lengthofstay | 4 o1 11 00-1.01 |0.016
inICU
Discharged
with MV 0,58 |0.34-1.00 |0,052
support
(CUrelated g g | 0.41-1.13 |0.135
Infection
GCS 0.94 | 0.88-1.01 | 0.090
APACHE-II 1.09 [1.05-1.13_|<0.001 | 1.06 [ 1.02-1.10 | 0.007
SOFA 1.09 [1.02-1.16 | 0.007 |4.28[1.99-9.23 [<0.001
SWIFT 1.03 [1.01-1.05 | 0.008

Co-morbid disease

Cardiac disease| 0.92 | 0.55-1.53 | 0.744

Endocrine 14 66 | 096287 | 0.068
disease
Respiratory |4 54 |0.62-2.47 |0.543
disease
Neurologlcal 0.82 | 0.37-1.82 |0.622
disease

Renal disease |5.72 | 2.81-11.65[<0.001 | 1.02 [ 1.00-1.03 | 0.027

Malignancy 1.62 |0.75-3.47 10.218

GIS disease 2.41 10.88-6.65 |0.088

Psychiatric | 50 | 011220 |0.357
disease
R.heumatlc 0.92 | 020-428 | 0914
disease

ICU admission diagnosis

Cardiac disease|1.89 | 0.58-6.19 |0.294

Respiratory 1 35 1079220 |0.293

disease

Neurological | 35 | 9.16.092 [0.032
disease

Trauma 0.45 | 0.21-0.99 | 0.047
Sepsis/septic |, gy [1.32-5.93 | 0.007
shock

Post-

resuscitation |1.74 |0.81-3.76 |0.157
care

ICU treatment

vasoactive 14 g4 11.18-321 {0,009
medication

RRT 3.13 [1.85-5.31 [<0.001
ECMO 0.65 [0.14-2.92 |0.572

Plasmapheresis|1.16 | 0.38-3.57 | 0.796

GCS: Glasgow coma scale, ICU: intensive care unit, APACHE-II: acute physiologic and
chronic health evaluation score-ll, SOFA: sequential organ failure assessment score,
SWIFT: stability and workload index for transfer, GIS: gastrointestinal system, RRT:
renal replacement therapy, ECMO: extracorporeal membrane oxygenation, MV:
mechanical ventilation, OR: odds ratio, Cl: confidence interval
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discharged, we included readmissions to the emergency
room, additional ICU consultations for patients sent to the
wards and unexplained death within 1 week. When we
exclude the additional readmission criteria and calculate, like
other studies, the readmission rate seems to be similar to
that of other studies (5.09%).

Many risk factors were proposed for readmission to
the ICU after discharge. While patient-related factors such
as age, comorbid diseases, ICU treatments and disease
severity scores are effective, institutional factors like limited
ICU capacity and resources are also significant (3,6,12-14).
Elliott et al. (15) found out that patients readmitted to the ICU
after being discharged tend to be older than those who are
not readmitted. The authors claimed that the ageing process
contributes to the rise of comorbid disease and functional
disorder incidences and that age, therefore, will continue
to be a risk factor for readmission. Another study detected
that readmission rates increase up until the age of 80 and
decline afterwards (3). We also revealed in our study that age
is influential on readmission and that patients reapplying to
the ICU are older than those who do not (p=0.002) (Table 3).

Sex has also been proposed as a contributing factor for
readmission to the ICU after discharge. Jo et al. (4) found
that in their single-centre study conducted in their medical
ICU, male patients have a higher risk for readmission.
Contradicting this study, many others have demonstrated
that sex is not influential on readmission (8,13,14). Despite
the high rate of male patients among the readmitted patients
in our study, no statistical significance was detected.

Comorbid diseases are another risk factor for ICU
readmission. Studies comparing readmitted patients and
non-readmitted patients have shown that many comorbid
diseases pose a risk factor in the former group of patients
(3,6,12,15). Hua et al. (12) examined the reasons behind the
early and late unplanned hospital readmissions of critical
patients, and they reported that metastatic cancer and final
stage kidney disease were risk factors for readmission.
Another study demonstrated that the presence of diabetes
mellitus increased the risk of readmission to the ICU (4). Our
study also found that the readmission rate among patients
with comorbid diseases was significantly higher than those
without comorbid diseases. The most common comorbid
diseases were hypertension/other cardiac diseases,
endocrine diseases and renal diseases in that order. In
addition, we learned that the presence of renal diseases
increased the risk of readmission [odds ratio (OR), 5.72; 95%
confidence interval (Cl) 2.81-11.65].

The location of the patient prior to the initial ICU
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admission (clinic, another hospital or the emergency room) is
asserted to have a relationship with readmission (6,8,14,15).
The prospective cohort study including 4,684 patients
conducted by Rosenberg et al. (16) detected that patients
transferred from another hospital or admitted to the ICU
from the hospital ward have higher rates of readmission after
discharge compared with patients admitted directly from the
emergency room. Another study revealed that readmission
rates are higher among patients who are transported to the
ICU from the operating room and the emergency room (3).
Our study did not find a significant relationship between the
initial place of admission to the ICU and readmission. The
differences between patient admission policies of hospitals
might have affected this outcome. The working procedure
of our hospital is as follows: If there are available beds in the
ICU, patients are accepted from clinics within the hospital,
from other ICUs within the hospital and from the emergency
room. There are only two beds reserved for patients in the
early postoperative period in our unit.

In ICUs, patients are frequently supported with MV. The
choice of airway management depends on a wide range of
factors such as the patient’s respiratory and neurological
function impairment. A retrospective study conducted by
Hua et al. (12) evaluated 492,653 critical patients and found
that patients undergoing tracheostomy and MV have higher
rehospitalisation rates compared with those not supported
with MV. Another study examined deceased patients after
being discharged from the ICU and reported that prolonged
MV support is correlated with mortality (17). Yet, a study
by Woldhek et al. (10) found that patients supported with
MV during their stay in the ICU have lower ICU readmission
rates. The authors argued that the fact that more than 50%
of the patients included in their study had limited disease
severity and elective cardiac surgery might have affected
this outcome. Our study showed no effect of airway
management (endotracheal intubation or tracheostomy)
during the initial ICU admission on readmission. However,
we found a correlation between prolonged MV support and
readmission.

During the stay in the ICU, ECMO treatments are
administered in patients with organ failure. The relationship
between ICU treatments and readmission is commonly
evaluated although the number of studies focusing on
renal replacement treatment is higher (3,4,6,10,12). An
examination of a patient’s readmission to the medical ICU by
Jo et al. (4) revealed that only continuous renal replacement

treatment correlated with readmission to the ICU. Similarly,
our study found a relationship between renal replacement
treatment in the ICU and readmission.

Studies have shown that discharge during the night or
outside of working hours is an independent risk factor as far
as ICU readmission is concerned (9). Night-time discharge
is often thought to be a sign of insufficient bed capacity
(18). Our study showed no difference between patients
discharged during working hours or outside of working
hours/weekends in terms of readmission (Table 3).

It is well recognised that prolonged ICU admission is
influential on readmission to ICU/hospital (3,6,10,13,15). In
a multicentred study by Kramer et al. (3), 229,961 critical
patients were examined, and 6.1% of these patients were
readmitted to the ICU. The authors stated that prolonged
admission is influential on the initial ICU application and that
the readmission rate is directly proportional to the duration
of admission. This might be caused by complications such
as ICU-related infections that occur when a patient stays in
the ICU for a long time and their treatments. In our study,
we also detected a correlation between prolonged length
of ICU stay and readmission. However, we did not find a
significant relationship between ICU-related infections and
readmission.

According to several researchers, readmission to
hospital/ICU admission is determined by the patient’'s
physiological state at the end of ICU treatment (16). Studies
have demonstrated a relationship between disease severity
scores showing the physiological anomaly level at the time
of discharge from the ICU and readmission (1,3,13,16,17).
In addition, a meta-analysis examined 11 research studies
on this subject and concluded that the time of physiological
measurements (admission or discharge) and evaluated
scores, regardless of the type of ICU disease severity,
increase the risk for readmission to the ICU (7). Certain
researchers have claimed that there is a valid point in
calculated scores to help differentiate between patients
who can be discharged to the ward or to a lower ICU unit
and those who require additional ICU treatment (19). Acute
physiological scores calculated at the time of discharge from
the ICU posed a greater risk for ICU readmission compared
with the scores calculated during the initial admission (3).
However, the studies used different disease severity scores.
In our study, having high disease severity scores (APACHE-II,
SOFA) at the time of initial admission and discharge is a
risk factor for death or readmission after being discharged
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from the ICU (OR, 1.06; 95% CI, 1.02-1.1; OR, 4.28; 95%
Cl, 1.99-9.23). This finding is consistent with outcomes in
several studies (10,13,20).

Using the tools or scores based on objective data might
help us decide whether a patient can be safely discharged
or whether special supervision after ICU treatment is
necessary. The SWIFT score, which is developed to measure
the workload within the context of intensive care, can
differentiate between the patients who apply to the ICU
and those who do not (21). SWIFT scores were employed
in a prospective cohort study evaluating patients at a
medical-surgical ICU in Europe, and its validity was proven
(50% sensitivity, 85% specificity) (20). Being one of these
statistical models, the SWIFT score was also calculated in
our study based on the data regarding the time of discharge.
We observed that the score was significantly higher among
the readmitted patients.

As palliative care system is still developing in Turkey, after
intensive care treatments, some patients are sent home
to continue their treatments using home-type mechanical
ventilators. Patients discharged in this manner were found
to have higher readmission rates. The inability to use home
care services due to short-staffed units and insufficiently
trained patients’ relatives might be contributing factors in
this respect.

The primary limitation of our study is that we were not
able to obtain data on patients who could not be admitted to
the ICU after being sent home or discharged to the service
and who were referred to another centre due to some
type of shortage within the system. Furthermore, as the
readmission period was set at 30 days, applications made
at different times such as on the 2", 39 or 7 days after
discharge were not included in the study. Finally, our results
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cannot be generalised since the study was conducted within
a single centre in a certain period.

Conclusion

In conclusion, on examining patients’ readmission to
the hospital/ICU after being discharged, we found that the
patients’ acute physiological problems, comorbid diseases
and durations of RRT and MV increased their risk of
readmission. As readmission prolongs the length of stay
in hospital/ICU, entails moral burdens to the patient and
their relatives as well as medical personnel and increases
medical costs, we concluded that protocols must be created
to determine and prevent the risk factors for readmission.
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Successfully Treated Severe Colchicine Intoxication in
an Adolescent

Basariyla Tedavi Edilmis Ciddi Kolsisin Zehirlenmesi
Olan Bir Adolesan

ABSTRACT The contain is extracted from the autumn crocus plant, colchicine that an anti-
inflammatory drug. The use of colchicine impairs mobilization and activation of neutrophil and
supporting treating from some rheumatological diseases especially in childhood as familial
mediterranean fever. Colchicine poisoning is rare but severe drug intoxication that can cause life-
threatening multiorgan failure at high doses. In this report, a girl who 15-year-old and has Familial
Mediterranean fever was admitted to a hospital for ingesting 0.47 mg/kg colchicine. We treated
her successfully receiving plasmapheresis and dialysis. The case of colchicine intoxication is a
life-threatening problem requiring close monitoring. All the colchicine intoxication cases should be
treated in the pediatric intensive care.

Keywords: Colchicine, adolescent, intoxication, pediatric intensive care

0Z cerigi sonbahar cigdem bitkisinden elde edilen kolsisin, anti-enflamatuvar bir ilactir. Kolsisin
kullanimi, notrofil mobilizasyonunu ve aktivasyonunu bozmaktadir ve ézellikle cocukluk caginda
Ailevi Akdeniz atesi (AAA) gibi bazi romatolojik hastaliklarin tedavisinde kullaniimaktadir. Ylksek
dozlarda alindiginda kolsisin zehirlenmesi, hayati tehdit eden coklu organ yetmezligine neden
olabilen nadir fakat ciddi bir ila¢ intoksikasyonudur. Bu olguda, 15 yasinda AAA tanili bir kiz cocugu
0,47 mg/kg kolsisin almasi nedeniyle hastaneye yatiriimistir. Plazmaferez ve diyaliz ile hasta basarili
bir sekilde tedavi edildi. Kolsisin intoksikasyonu olgusu, yakin takip gerektiren ve yasami tehdit eden
bir durumdur. Kolsisin intoksikasyon olgularinin tamami ¢cocuk yogun bakimda tedavi edilmelidir.
Anahtar Kelimeler: Kolsisin, addlesan, zehirlenme, cocuk yogun bakim
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Introduction

The contain is extracted from the autumn crocus plant,
colchicine that an anti-inflammatory drug. The use of
colchicine is impairing mobilization and activation of neutrophil
and supporting to treat from some rheumatological diseases
especially in childhood as Familial Mediterranean fever
(FMF) (1,2). Colchicine poisoning has severe complications
that can occur after ingestion. Accidentally or suicidally
using overdose, must be closely monitoring and treatment
in intensive care unit because of high risk of mortality (3).
In our case report, we present successfully treated severe
colchicine intoxication ingested in fatal dosages with
observed all phases of intoxication.

Case Report

A previously diagnosed FMF patient 15-year-old and
60-kg-weight girl was admitted to the pediatric emergency
department after ingesting 56 of her colchicine tablets
which each of the 0.5 mg. After questions about her
medical history, it has been learned that she ingested these
tablets before 24 hours. At the time of admission, she had a
nausea and stomach ache and her heart rate was 102/min,
respiratory rate 12/min, blood pressure 102/57(69) mmHag.
Glasgow coma scale was 15. Her body temperatures were
36.5 °C, oxygen saturation 100% in room air, capillary refill
time was under 2 seconds (sec). There was no abnormal
finding in her skin, extremities, chest and abdomen.
Arterial blood gas examination, pH: 7.30, pCO,: 32, HCO,:
16.3, lactate: 3.6 and additional blood test results were as
follows: her complete blood count white blood cell was
19,600x10%/mm?3, her haemoglobin was 9.4 g/dL, total
platelet count was 156x10%/mm?; serum urea/creatinine
was 44/1.11 mg/dL, serum sodium/potassium was 139/3.9
mEag/L, aspartate transaminase/alanine aminotransferase
was 49/36 U/L, glucose was 150 mg/dL, international
normalized ratio: 2.6, prothrombin time: 29 sec, activated
plasma thromboplastin time: 46.7 sec, creatine kinase:
560U/L and lactate dehydrogenase: 3600 U/L. The patient
was admitted to pediatric intensive care unit (PICU) for close
monitoring and treatment. Because of the fatal dosage of
colchicine tablets ingestion (0.42 mg/kg), we planned high
volume plasmapheresis and then beginning continuous veno
venousus hemodiafiltration (CVVHDF). In the 40™ hour of
CVVHDE, anemia, neutropenia and thrombocytopenia were
developed and excessive menstrual bleeding occurred.

Appropriate blood product support was provided and
prophylactic broad-spectrum antibiotics were started. Daily
intermittent hemodialysis was begun for four days. On
the 7" day of admission agitation, hypertension, and then
seizure was occurred. Her brain computed tomography was
normal but her magnetic resonance (MR) scanning reported
that bilateral asymmetrical cortical-subcortical pathological
signal changes are observed in the bilateral posterior parietal
and occipital regions. It was evaluated in favor of posterior
reversible encephalopathy syndrome (PRES) (The remarkable
appearance of the lesions is detected on her cranial MR
imaging scanning in Figures 1 and 2). Antiepileptic and
antihypertensive treatment were begun. On the 12 day
admitted to PICU, her coagulopathy, renal and hepatic
failure, bone marrow suppression findings and neurological
symptoms completely healed, but alopecia developed,
she was given to general pediatrics. The patient informed
consent form was obtained from her parents.

Discussion

Colchicine poisoning is a rare but severe drug intoxication
because of fatality. It can cause life-threatening multiorgan
failure at high doses. Especially who had a treatment for their
rheumatological diseases are used colchicine and suicidally
ingested. The half-life of colchicine has a 9-16-hour and the
therapeutic index is narrow (4).

Figure 1. T2W scanning

Turk J Intensive Care 2022;20:102-105



104

Ari et al. Severe Colchicine Intoxication in an Adolescent

Figure 2. FLAIR scanning, the remarkable appearance of the lesions is
detected on cranial magnetic resonance scanning, bilateral asymmetrical
cortical and subcortical T2W/FLAIR pathological signal changes are
observed in the bilateral posterior parietal and occipital regions

In literaturally, it has been reported, minor toxicity like
mild gastrointestinal system symptoms developed with
<0.5 mg/kg. The dosage from 0.5 to 0.8 mg/kg results of
oral intake has a major toxicity with myelosuppression and
multiorgan failure, so >0.8 mg/kg can be lethal (4,5). Mortality
is correlated with the timing of drug ingestion and admission
time of hospital (6). The prognosis of colchicine intoxication
is associated with ingestion dose and the admission time
after ingestion. In the adults studies was reported that, under
0.5 mg/kg ingestion dose patients can be recovered 100%.
On the other hand in the literature, the children who ingested
0.37 and 0.6 have died (2,7). Our patient ingested 0.47 mg/
kg colchicine 24 hours before admission and she had severe
effects on organs during all the phases of intoxication.
Although these effects we treated her successfully without
any persistent disease.

Acute colchicine poisoning has three clinical phases
which are likely to include all the clinical phases of our
patient. The 15t phase which in first 24 hours after drug
ingestion includes: gastrointestinal symptoms, hypovolemia,
hypotension and leukocytosis. In the 2" phase, (1-7 days)
multiple organ failure occur (cardiac, neurological, repiratory
and renal). In this phase unconsciousness, hematologic
problems and disseminated intravasculary coagulopathy, ion
imbalances, metabolic acidosis, dysrhythmias, and systemic
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collapse can be seen. The supportive management is
important for the good outcomes. After second phase, if the
patient lives, in the third phase is observed getting better of
organ failure in 3 to 4 weeks from ingestion of colchicine (8).

The case of colchicine intoxication is a life-threatening
problem requiring close monitoring. All of the colchicine
intoxication cases should be treated in the PICU. Because
of not having effective antidote, supportive treatment is
recommended. Gastric lavage and activated char coal
administration is recommended in the first 60 min from
ingestion. If shock and multiorgan failure are developed,
it can be given fluid resuscitation and inotropic agents (5).
Although hemodialysis and hemoperfusion treatments are
ineffective because of extensive volume distribution, if it is
necessary, plasma exchange and CVVHDF can be initiated
(2,9). In our case report, although she was late for elimination
treatment because of the late hospital admission time, we
treated her successfully with plasmapheresis, continuous
hemodiafiltration, and then intermittent hemodialysis.

PRES is a clinical and radiological diagnose with acute
neurological symptoms like headache, epileptic/nonepileptic
seizures and some different neurological deficits (10).
It is reported that the mechanism of that is a problem of
dysregulated perfusion. Many studies suggest up to 55% of
these have renal failure and hypertension (11). Our case had
a FMF before intoxication and this disease may be caused
proteinuria and cellular renal effects, but we did not have any
data certainly which can trigerred secondary hypertension.
The aim of initiating plasmapheresis, CVVHDF and
intermittent hemodialysis in this case was drug elimination,
there was no sign and symptoms about new developed and/
or past history of renal failure.

Colchicine poisoning is a rare but high mortality drug
intoxication. It can cause life-threatening multiorgan failure
at high doses. Mortality is correlated with the timing of
drug ingestion and admission time of hospital. Although
hemodialysis and hemoperfusion treatments are ineffective
because of extensive volume distribution, if it is necessary,
plasma exchange and CVVHDF can be initiated.
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Mucormycosis in a Patient with Uncontrolled Diabetes
Mellitus

Kontrolsiiz Diabetes Mellituslu Hastada Mukormikoz

ABSTRACT Mucormycosis; is a rapidly progressive fungal infection due to filamentous fungi of the
mucoraceae family. In this case report, we aimed to present the diagnosis and treatment modalities
of a patient who developed rhinoorbital mucormycosis. A 54-year-old patient with a history of
hypertension applied to the emergency department with a complaint of wound in the mouth that
started four days ago. In the examinations performed here, the patient was diagnosed with diabetic
ketoacidosis. In the examination of the patient, it was found that there was a necrotic wound on
the left hard palate, a necrotic wound extending from the left inferior turbinate to the nasopharynx,
and hyphae in the nasal passage. The patient underwent an aggressive debridement operation on
the third day, due to the growth in the fungal culture. In the following clinical examination of the
patient, ketone in the urine became negative, and his acidosis status improved. On the same day,
the patient was treated with a positive coronavirus disease-2019 (COVID-19) polymerase chain
reaction. After 15 days of treatment, the patient died due to COVID-19 pneumonia. Mucormycosis
should be doubtful in patients presenting with uncontrolled diabetes mellitus and severe sino-
orbital infection. All physicians following diabetic ketoacidosis should be vigilant against this rapidly
progressing disease with high mortality.

Keywords: Mucormycosis, diabetic ketoacidosis, mortality

6z Mukormikoz mucoraceae familyasinin filamentli mantarlarina bagl hizla ilerleyen bir mantar
enfeksiyonudur. Bu olgu sunumunda rinoorbital mukormikoz gelisen bir hastanin tani ve tedavi
yontemlerini sunmayi amagladik. Elli dért yasinda hipertansiyon 6yklsU olan hasta, dort gtiin dnce
baslayan agizda yara sikayeti ile acil servise basvurdu. Burada yapilan tetkiklerde hastaya diyabetik
ketoasidoz tanisi konuldu. Hastanin muayenesinde sol sert damakta nekrotik yara, sol alt konkadan
nazofarenkse kadar uzanan nekrotik yara ve burun pasajinda hifa tespit edildi. Utincti giin mantar
kulturiinde Greme olmasi Uizerine hastaya agresif debridman operasyonu uygulandi. Hastanin sonraki
klinik muayenesinde idrarda keton negatif cikti ve asidoz durumu diizeldi. Ayni giin hasta pozitif
koronavirlis hastaligi-2019 (COVID-19) polimeraz zincir reaksiyonu ile tedavi edildi. On bes glnlik
tedaviden sonra hasta COVID-19 pnémonisi nedeniyle eksitus kabul edildi. Kontrolsliz diabetes
mellitus ve siddetli sino-orbital enfeksiyon ile basvuran hastalarda mukormikozdan stiphelenilmelidir.
Diyabetik ketoasidoz sonrasi tim hekimler hizla ilerleyen ve mortalitesi ylksek olan bu hastaliga
karsi dikkatli olmalidirlar.

Anahtar Kelimeler: Mukormikoz, diyabetik ketoasidoz, mortalite
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Introduction

Mucormycosis; it is a rapidly progressive fungal infection
due to filamentous fungi of the mucoraceae class of
fungi and is frequently seen in people who have diabetes
mellitus, corticosteroid use, hematological malignancies
such as lymphoma and leukemia, neutropenia, undergoing
solid organ/allogeneic stem cell transplant operation,
kidney failure, treated with immunosuppressants, cirrhosis,
burns, protein energy malnutrition and AIDS (1-3).
Depending on organ involvement, mucormycosis can be
seen as rhinocerebral, rinoorbital, pulmonary, cutaneous,
gastrointestinal or disseminated. The rhinocerebral form is
the most common form (1-3). Rhinoorbital infection begins
as a result of inhalation of fungal spores and invasion of the
nasal mucosa, by invading the arteries, this fungus forms
thrombi that reduce blood flow in blood vessels and cause
necrosis of hard and soft tissues. Orbital involvement occurs
when the fungus infection moves from the paranasal sinuses
to the orbital wall. Pain in and around the eye, redness of the
eye, decreased vision and proptosis can be seen in patients
(1,4,5).

Despite advances in diagnosis and treatment,
mucormycosis is still a disease with high mortality (6).

In this case report, we aimed to present the diagnosis and
treatment modalities of a patient who developed rhinoorbital
MUCOrmycosis.

Case Report

The 54-year-old patient with a history of hypertension
applied to the emergency department with a complaint
of wound in the mouth that started four days ago. In the
examinations performed here, fasting blood sugar was
found to be 686 mg/dL and pH 7.30 in arterial blood gas, and
ketone was detected in the urine. The patient was diagnosed
with diabetic ketoacidosis (DKA) and was hospitalized in the
intensive care unit. In the examination of the patient, it was
found that there was a necrotic wound on the left hard palate,
a necrotic wound extending from the left inferior turbinate to
the nasopharynx, and hyphae in the nasal passage. Orbital
computed tomography (CT) was performed for the patient
whose sample was taken from here, and no pathology was
detected in the orbita. Amphotericin B treatment was started
on the same day. After one day, the swelling and redness
of the left eye increased, and endoscopic debridement
was performed. The patient underwent an aggressive

debridement operation on the third day, due to the growth in
the fungal culture. Maxillectomy, anterior ethmoidectomy, left
orbital bone excision, left eye exenteration, and skull base
debridement adjacent to the frontal sinus were performed.
In the following clinical examination of the patient, ketone in
the urine became negative, and his acidosis status improved.
On the same day, the patient was started to treated with a
positive coronavirus disease-2019 (COVID-19) polymerase
chain reaction. The patient was followed up in the intensive
care unit for 15 days due to COVID-19 pneumonia. The
patient was considered exitus on the 15" day.

Approve was taken from the patient’s relatives for this
case presentation.

Discussion

In this case report, rhinoorbital mucormycosis in a
uncontrolled diabetes mellitus patient was reported.

Although opportunistic fungal infections such as
mucormycosis usually occur in immunocompromised
individuals, they can also be seen in healthy individuals (5,6).
Predisposing factors for mucormycosis are uncontrolled
diabetes (especially in patients with ketoacidosis),
malignancies such as lymphoma and leukemia, chronic
corticosteroid use, immunosuppressive therapy, kidney
failure, cirrhosis, burns, previous organ transplant, protein
energy malnutrition, and AIDS (1-3). In the study of Yohai
et al. (7) on 145 patients, diabetes mellitus was found to
be the most common predisposing factor. Gumral et al. (8)
also reported that diabetes mellitus was the predisposing
factor in 32 of 79 mucormycosis cases and hematological
pathologies in 32 of them. The authors also reported that
diabetes is newly diagnosed in 16% of patients (9), similarly
to our patient. Our patient had uncontrolled diabetes, which is
a frequently reported predisposing factor for mucormycosis.
Our patient had high blood sugar at the time of admission
to the hospital. We think that the patient continued his life
with high blood sugar, even though there was no diagnosis
of diabetes mellitus in the patient’s history.

While the rhinocerebral form is the most common form,
the sino-orbital form seen in our patient is seen in only 15%
of the cases (2,6). When the fungi are inhaled, the spores
turn into hyphae, causing tissue necrosis and thrombosis
of blood vessels (2,9). Although the reason why fungi are
more common in diabetic patients is not fully explained,
fungal microvascular disease has been reported to be
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associated with greater tissue destruction and spread in
diabetic patients (6). The dysfunction in phagocytic cells due
to hyperglycemia and acidosis is an facilitating factor. It has
been shown to increase the availability of free iron, which is
a requirement for fungal survival, by impairing the binding of
iron to transferrin in acidosis, which is also seen in DKA (6).
In addition, the fact that some fungal species have a special
enzyme system that can increase fungal growth in acidic and
hyperglisemic conditions, as in diabetic ketoasidosiz, is also
considered as a reason (2).

Mucormycosis should be diagnosed quickly and treatment
should be started quickly. While the survival rate was found
to be 76-81% in patients who started the treatment within
the first 6 days, the survival rate was reported as 36-42% in
the case of starting treatment after 12 days (1). Our patient
had a complaint of sores in the mouth that started 4 days
ago, but we had no idea about the duration of the high blood
sugar since the patient was not diagnosed with diabetes.

Although magnetic resonance imaging is more sensitive
than CT in the diagnosis of sinus mucormycosis, both results
have been reported to be negative (2,6). Therefore, mucosal
biopsy and surgical exploration should be considered in
cases with high clinical suspicion. Due to the high mortality
of the disease, it is recommended to start treatment as fast
as possible (2,6). In our patient the treatment was started
quickly. Amphotericin B treatment was started initially.

Control of hyperglycemia and ketoacidosis is important
in treatment. Combined surgery and antifungal therapy
provides better survival (70%) than surgery (57%) and
antifungals alone (61%) (2). In the rhinocerebral form, while
the mortality rate was 70% in patients using only antifungals,
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it decreased to 14% in patients treated with antifungal
therapy and surgery (9,10). In our patient, endoscopic
debridement was performed one day after hospitalization,
but surgical exploration was performed the next day because
the necrotic area continued to grow.

Clinical differential diagnosis of the lesion should include
chronic granulomatous infection such as squamous cell
carcinoma, tuberculosis, syphilis, and other fungal infections
(11).

In conclusion, mucormycosis should be considered in
patients presenting with uncontrolled diabetes mellitus and
severe sino-orbital infection. All physicians following DKA
should be vigilant against this rapidly progressing disease
with high mortality.
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