ISSN: 2651-4311

VOLUME CILT: 7 ISSUE SAYI: 1 YEAR YIL:2024

ANATOLIAN

JOURNAL OF EMERGENCY MEDICINE
ANADOLU ACIL TIP DERGISI

TURKIYE

ACILTIP

DERNEGI
ued by The Emergency Medicine Association Of Turkey
anatolianjem.com

TADD

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee




Editors in Chief

Arzu DENIZBASI, MD., Prof.
Marmara University Faculty of Medicine,
Department of Emergency Medicine, Istanbul, Turkiye

Mehmet Ali KARACA, MD., Assoc. Prof.
Hacettepe University Faculty of Medicine,
Department of Emergency Medicine, Ankara, Turkiye

Associate Editors

Zeynep KEKEC, MD., Prof.
Cukurova University Faculty of Medicine,
Department of Emergency Medicine, Adana,
Turkiye

Mehtap BULUT, MD., Prof.
Medipol University Faculty of Medicine,
Department of Emergency Medicine, Istanbul,
Turkiye

Ozlem YIGIT, MD., Prof.
Akdeniz University Faculty of Medicine,
Department of Emergency Medicine, Antalya,
Turkiye

Ozlem KOKSAL, MD., Prof.
Uludag University Faculty of Medicine,
Department of Emergency Medicine,
Bursa, Turkiye

Serkan Emre EROGLU, MD, Prof.
University of Health Sciences
Umraniye Training and Research Hospital
Department of Emergency Medicine, Istanbul,
Turkiye

Muge GUNALP ENEYLI, MD, Prof.
Ankara University Faculty of Medicine,
Department of Emergency Medicine, Ankara,
Turkiye

Seyran BOZKURT BABUS, MD, Prof.
Mersin University Faculty of Medicine,
Department of Emergency Medicine, Mersin,
Turkiye

Tanzer KORKMAZ, MD, Assoc. Prof.
University of Health Sciences
Tepecik Training and Research Hospital
Department of Emergency Medicine,
Izmir, Turkiye

Nezihat Rana DISEL, MD, Assoc. Prof.
Cukurova University Faculty of Medicine
Department of Emergency Medicine,
Adana, Turkiye

Funda KARBEK AKARCA, MD, Assoc. Prof.
Ege University Faculty of Medicine,
Department of Emergency Medicine,
Izmir, Turkiye

Basak BAYRAM, MD, Assoc. Prof.
Dokuz Eylul University Faculty of Medicine,
Department of Emergency Medicine,
Izmir, Turkiye

Sinan KARACABEY MD, Assoc. Prof.
Marmara University Faculty of Medicine,
Department of Emergency Medicine, Istanbul,
Turkiye

Erkman SANRI MD, Assoc. Prof.
Marmara University Faculty of Medicine,
Department of Emergency Medicine, Istanbul,
Turkiye

Sercan YALCINLI MD, Assoc. Prof.
Ege University Faculty of Medicine,
Department of Emergency Medicine,
Izmir, Turkiye



Technical Review Board

Mehmet Mahir KUNT MD.
Hacettepe University Faculty of Medicine,
Department of Emergency Medicine, Ankara, Turkiye

Web Site and Software

Murat CETIN MD.
Manisa Merkezefendi State Hospital,
Department of Emergency Medicine, Manisa, Turkiye

Social Media - Redaction - Layout

Gul PAMUKCU GUNAYDIN MD., Asst Prof
Yildirim Beyazit University Faculty of Medicine
Department of Emergency Medicine, Ankara, Turkiye

Language Editing

Faruk DANIS MD.
Bolu Abant Izzet Baysal University,
Izzet Baysal Training and Research Hospital,
Department of Emergency Medicine, Bolu, Turkiye

Layout Editor

Emre KUDU MD.
Marmara University Faculty of Medicine,
Department of Emergency Medicine, Istanbul, Turkiye

Layout Editor - Front Desk

Melis EFEOGLU SACAK MD., Asst Prof
Marmara University Faculty of Medicine,
Department of Emergency Medicine, Istanbul, Turkiye

Redaction

Begum OKTEM MD.
Kastamonu State Hospital,
Department of Emergency Medicine, Kastamonu, Turkiye

Redaction

Elif OZTURK MD.
Hacettepe University Faculty of Medicine,
Department of Emergency Medicine, Ankara, Turkiye

Front Desk

Agit AKGUL MD.
Prof.Dr Cemil Tascioglu City Hospital,
Department of Emergency Medicine, Istanbul, Turkiye

Front Desk

Ahmet Burak OGUZ MD.
Ankara University Faculty of Medicine,
Department of Emergency Medicine, Ankara, Turkiye

Front Desk



Danigma Kurulu/Advisory Board

Adnan Yamanoglu _
I.K.GC.U. Atatiirk EAH Acil Tip Klinigi, Izmir

Ali Batur

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Ali Karakus

Mustafa Kemal Un. Acil Tip Anabilim Dali, Hatay

Arife Erdogan

izmir Cigli EAH Acil Tip Klinigi, izmir

Arzu Denizbasi

Marmara Universitesi Acil Tip Anabilim Dali, Istanbul
Ataman Kose

Mersin Universitesi, Acil Tip Anabilim Dali, Mersin
Ayfer Keles

Gazi Universitesi Acil Tip Anabilim Dali, Ankara
Ayhan Ozhasenekler

Yildirim Beyazit Universitesi Acil Tip Anabilim Dali, Ankara
Bugra ilhan

Bakirkéy Sadi Konuk EAH, Acil Tip Klinigi, istanbul
Can Aktas

Kog Universitesi Acil Tip Anabilim Dall, Istanbul
Caglar Alptekin

Kars Harakani Devlet Hastanesi, Acil Tip Klinigi, Kars
Cigdem Ozpolat

Marmara Universitesi, Acil Tip Anabilim Dali, istanbul
Elif Kaya Celikel

Ankara Sehir Hastanesi, Acil Klinigi, Ankara

Elif Oztiirk

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Engin Ozakin

Osmangazi Universitesi Acil Tip Anabilim Dali, Eskisehir
Engin Deniz Arslan

Antalya EAH, Acil Tip Klinigi, Antalya

Engin Tutkun

Bozok Universitesi, Halk Saghg Anabilim Dali, Yozgat
Enver Ozgete

Ege Universitesi Acil Tip Anabilim Dali, izmir

Erdem Kurt

Adiyaman Kahta DH, Acil Tip Klinigi, Adiyaman
Erkman Sanri

Marmara Universitesi, Acil Tip Anabilim Dali, Istanbul
Ersin Aksay

Dokuz Eyliil Universitesi Acil Tip Anabilim Dali, izmir

Haldun Akoglu _
Marmara Universitesi Acil Tip Anabilim Dall, Istanbul

Halil Dogan
Bakirkdy Sadi Konuk EAH Acil Tip Klinigi, Istanbul
iskender Samet Daltaban

Trabzon Kanuni EAH, Beyin ve Sinir Cerrrahisi Klinigi, Trabzon

Kaan Celik
Abant Izzet Baysal Universitesi, Acil Tip Anabilim Dali, Bolu
Mehmet Ali Karaca

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Mehmet Mahir Kunt

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Meltem Akkas

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Murat Cetin

Tekirdag DH, Acil Tip Klinigi, Tekirdag

Mustafa Burak Sayhan

Trakya Universitesi, Acil Tip Klinigi, Edirne

Nalan Kozaci

AKU Alanya EAH, Acil Tip Anabilim Dali, Antalya
Nurdan Ergun

Osmangazi Universitesi, Acil Tip Anabilim Dali, Eskisehir
Omer Salt

Trakya Universitesi, Acil Tip Klinigi, Edirne

Ozge Can

Ege Universitesi, Acil Tip Anabilim Dali, izmir
Ozlem Koksal

Uludag Universitesi, Acil Tip Anabilim Dali, Bursa
Selguk Coskun

Ataturk EAH, Acil Tip Klinigi, Ankara

Sercan Yalginh

Ege Universitesi, Acil Tip Anabilim Dali, izmir

Serdar Ozdemir

Umraniye EAH, Acil Tip Klinigi, Istanbul

Serkan Emre Eroglu

Umraniye EAH, Acil Klinigi, istanbul

Sinan Karacabey

Marmara Universitesi, Acil Tip Anabilim Dall, istanbul
Suphi Bahadirh

Beyliikdiizii DH, Acil Tip Klinigi, Istanbul

Siiveyda Yesilaras

Medical Park Hastanesi, Acil Tip Klinigi, izmir



Evvah Karakilig

Gaziosmanpasa Universitesi, Acil Tip Anabilim Dali, Eskigehir
Fatih Tanriverdi

Yildirim Beyazit Universitesi Acil Tip Anabilim Dali, Ankara
Filiz Kaya

Osmangazi Universitesi, Acil Tip Anabilim Dal1, Eskigehir
Funda Karbek Akarca

Ege Universitesi, Acil Tip Anabilim Dali, izmir

Giilhan Coskun Ozmen

Region Vasternorland, Sweeden

Tanzer Korkmaz

Saglik Bilimleri Universitesi Tepecik EAH, Acil Tip Klinigi, izmir
Vermi Degerli

Bozyaka EAH, Acil Tip Klinigi, izmir

Volkan Arslan

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Yusuf Ali Altunci

Ege Universitesi, Acil Tip Anabilim Dali, izmir

Zeynep Kekeg

Cukurova Universitesi, Acil Tip Anabilim Dali, Adana



ICINDEKILER/CONTENTS

Arastirma Makalesi/Original Article

1. Evaluation of Lipid Emulsion-Mediated Sequestration and Redistribution of the Highly
Lipophilic Carbamazepine in the Plasma of Rats

Yiiksek Lipofilik Karbamazepinin Sigan Plazmasinda Lipid Emdilsiyonu Aracili Sekestrasyonu ve
Yeniden Dagiliminin Degerlendirilmesi

Merve Eksioglu, Deniz Algedik Giirsoy, Engin Siimer, Fadime Canpolat, Sezgin Sarikaya

2. Mortality Analysis of Geriatric Patients Who Fell off the Stretcher in the Emergency
Department: A Retrospective Clinical Study

Acil Serviste Sedyeden Diisen Geriatrik Hastalarin Mortalite Analizi: Retrospektif Klinik Calisma
Habibe Selmin Ozensoy, Fatih Ahmet Kahraman, Selahattin Giirii, Sedat Ozbay, Orhan Ozsoy,
Hakan Oguztiirk

3. The Relationship Between Pulmonary Artery Diameter Measured by Chest CT and D-Dimer in
COVID-19 Patients Admitted to the Emergency Department

Acil Servise Basvuran COVID-19 Hastalarinda Toraks BT ile Olgiilen Pulmoner Arter Capi ile D-Dimer
Arasindaki fliski

Necmi Emre Coskun, Turgay Yilmaz Kilic, Necmiye Yalcin Ocak, Zeynep Temizyurek Cebeci, Ebru
Hasbay

4. Platelet Mass Index as a Predictor of Prognosis in Hemorrhagic Stroke

Hemorajik inmede Platelet Kitle indeksinin Prognoz ile iliskisi

Seda Dagar, Emine Emektar, Osman Korucu, Hiiseyin Uzunosmanoglu, Seref Kerem Corbacioglu,
Yunsur Cevik

5. Retrospective Examination of Trauma Patients Referred to the Emergency Department During
the COVID-19 Pandemic Restriction Period

COVID-19 Pandemi Kisitlama Déneminde Acil Servise Basvuran Travma Hastalarinin Geriye Déniik
incelenmesi

Ozge Can, Sercacn Yalginh, Yusuf Ali Altunci, Murat Ersel

6. Investigation of the Profile of Newborns Presenting to the Pediatric Emergency Department
Cocuk Acil Servisine Basvuran Yenidogan Profilinin incelenmesi

Selen Simgek Pervane, Cigdem Cigek, Halit Halil

Olgu Sunumu/Case Report

1. Primary Central Nervous System Vasculitis Causing Ischemic Stroke in a Pediatric Patient: A
Rare Case Report

Pediatrik bir hastada iskemik inmeye neden olan primer santral sinir sistemi vaskiiliti: nadir bir
olgu sunumu

Furkan Demirkapi, Enis Ademoglu, Serdar Ozdemir

2. Transient Ischemic Attack After Scorpion Sting: A Case Report

Akrep Sokmasi Sonrasi Gelisen Gegici [skemik Atak

Mehmet Aslanyavrusu, Merva Tuna, Serhat Koyuncu

Editére Mektup/ Letter to the Editor

Problems in Conducting Multivariate Logistic Regression Analysis

Cok Degiskenli Lojistik Regresyon Analizinin Yiiriitiimesinde Karsilasilan Sorunlar

Yusuf Ertugrul Aslan, Nurullah Giinay

Derleme/Review

Cardiopulmonary Resuscitation can be Taught to Schoolchildren: Kids Save Lives

Okul Cagindaki Cocuklara Kardiyopulmoner Resusitasyon Odretilebilir: Cocuklar Hayat Kurtarir
Emel Altintag, Cem Oktay, Sena Baykara Sayili

Diizeltme Makalesi/Erratum Article

The Relationship Between Procalcitonin Level and Short Term Mortality in Emergency
Department

Acil Serviste Prokalsitonin Diizeyi ile Kisa D6nem Mortalite Arasindaki fliski

Onur Baris Cehreli, Basak Bayram, Duygu Gursoylu, Nese Colak




Anatolian Journal of Emergency Medicine 2024;7(1):1-7

ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Evaluation of Lipid Emulsion-Mediated Sequestration and Redistribution of the Highly

Lipophilic Carbamazepine in the Plasma of Rats

Yiiksek Lipofilik Karbamazepinin Sican Plazmasinda Lipid Emtilsiyonu Aracili Sekestrasyonu ve

Yeniden Dagiliminin Degerlendirilmesi

Merve Eksioglu™, Deniz Algedik Glirsoy?", Engin Simer3"”, Fadime Canpolat*"’, Sezgin Sarikaya®

ABSTRACT

Aim: The idea that intravenous lipid emulsion (ILE) may serve
as a "reservoir" for lipophilic drugs has emerged in research as an
intravascular "lipid sink" effect. Carbamazepine (CBZ) is a widely
used anticonvulsant. This compound has a neutral and highly
lipophilic structure and can easily cross body membranes. In this
study, our hypothesis focused on the potential efficacy of ILE in
modulating blood carbamazepine concentrations.

Material and Methods: 22 adult Sprague-Dawley rats were
divided into four groups. All groups received CBZ at a dose of 20
mg/kg orogastrically. The first group was the control group. In the
second group (activated charcoal group), activated charcoal (AC)
was administered orogastrically at a dose of 1 g/kg five minutes
after orogastric administration of carbamazepine. The third group
(lipid group) received ILE at a dose of 3 ml/kg/min at the fifth
minute. The fourth group was the saline group, in which 16 ml/kg
of 0.9% NaCl was infused at the fifth minute. Blood samples of 0.5
ml were collected at 0, 4, 8, and 24 hours. Plasma was separated by
centrifugation (4000 rpm, 10 minutes) and stored at -800C for
determination of CBZ concentrations. An Agilent 6410B HP-1200 LC
series (USA) liquid chromatography system was used for analysis.
Quantitative analysis was performed in the multiple reaction mode
with electrospray positive ionization (ES+).

Results: At the 8th hour of orogastric CBZ administration, CBZ
concentration was significantly lower in the activated charcoal
group than in the lipid and saline groups (p: 0.021; p: 0.023; p<0.05,
respectively). There was no significant difference in CBZ
concentrations between the other groups at 8 hours (p>0.05). In
the lipid group, the increase in CBZ plasma concentrations was
statistically significant at 4 and 8 hours compared to 0 hours (p:
0.005; p: 0.005, respectively).

Conclusion: In the lipid group, plasma CBZ concentrations
increased at 4 and 8 hours in plasma samples from which lipids
were separated by differential centrifugation. In the lipid group, no
effects favoring drug-lipid sequestration on the plasma distribution
of CBZ were observed.

Keywords: Intralipid, lipid emulsion, carbamazepine, liquid
chromatography, lipid sink
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oz

Amag: intravendz lipid emiilsiyonunun (ILE) lipofilik ilaglar igin
bir "rezervuar" goérevi gorebilecegi fikri, intravaskiiler "lipid sink"
etkisi olarak arastirmalarda ortaya ¢ikmistir. Karbamazepin (CBZ)
yaygin olarak kullanilan bir antikonviilzandir. Bu bilesik nétral ve
oldukga lipofilik bir yapiya sahiptir ve viicut membranlarini kolayca
gegebilir. Bu c¢alismada hipotezimiz, ILE'nin kan karbamazepin
konsantrasyonlarini  modiile etmedeki potansiyel etkinligine
odaklanmigtir.

Gereg ve Yontemler: 22 yetiskin Sprague-Dawley sican dort
gruba ayrildi. Tum gruplara 20 mg/kg dozunda CBZ orogastrik
olarak verildi. Birinci grup kontrol grubuydu. ikinci grupta (aktif
komur grubu), karbamazepinin orogastrik uygulamasindan bes
dakika sonra aktif komir (AC) 1 g/kg dozunda orogastrik olarak
uygulandi. Ugiincii gruba (lipid grubu) besinci dakikada 3 ml/kg/dk
dozunda ILE verildi. Dérdlnct grup, besinci dakikada 16 ml/kg %0,9
NaCl inflze edilen salin grubuydu. 0, 4, 8 ve 24. saatlerde 0,5 ml kan
ornekleri toplandi. Plazma santriflij (4000 rpm, 10 dakika) ile ayrildi
ve CBZ konsantrasyonlarinin belirlenmesi igin -800C'de saklandi.
Analiz igin bir Agilent 6410B HP-1200 LC serisi (ABD) sivi
kromatografi sistemi kullanildi. Kantitatif analiz elektrosprey pozitif
iyonizasyon (ES+) ile ¢oklu reaksiyon modunda gergeklestirildi.

Bulgular: Orogastrik CBZ uygulamasinin 8. saatinde, CBZ
konsantrasyonu aktif komir grubunda lipid ve salin gruplarina gore
anlamh derecede dustkti (sirasiyla p: 0.021; p: 0.023; p<0.05).
Diger gruplar arasinda 8. saatte CBZ konsantrasyonlari agisindan
anlamli bir fark bulunmadi (p>0.05). Lipid grubunda, CBZ plazma
konsantrasyonlarindaki artis baslangica kiyasla 4 ve 8. saatlerde
istatistiksel olarak anlamliydi (sirasiyla p: 0.005; p: 0.005).

Sonug: Lipid grubunda, lipidlerin diferansiyel santrifiijleme ile
ayrildigi plazma 6rneklerinde plazma CBZ konsantrasyonlari 4 ve 8.
saatlerde artmistir. Lipid grubunda, CBZ'nin plazma dagilimi
Gzerinde ilag-lipid sekestrasyonunu destekleyen herhangi bir etki
gozlenmedi.

Anahtar Kelimeler: intralipid, lipid emiilsiyonu, karbamazepin,
sivi kromatografisi, lipid sink
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Effect of Lipid Emulsion on Carbamazepine in Rats: Evaluation Study

Introduction

Carbamazepine (CBZ) is a broad-spectrum anticonvulsant
that is widely prescribed for the treatment of epilepsy,
neuropathic pain, hyperactivity, and bipolar disorder (1-2).
This compound has a neutral and highly lipophilic structure
and can easily cross body membranes (3). Absorption of a
single oral dose is highly efficient, with a known elimination
half-life of approximately 35 hours (4). Following
administration of a single oral dose of carbamazepine to
volunteers or patients, the apparent volume of distribution
has been observed to range from 0.79 to 1.86 liters per body
weight (4). CBZ undergoes extensive hepatic metabolism via
the cytochrome P450 enzyme system, with its major
metabolite, carbamazepine-10,11-epoxide, exhibiting 50%
protein binding and equal anticonvulsant and toxic
properties (5). There is no specific antidote for CBZ poisoning
and the drug is difficult to eliminate (6). Gastrointestinal
decontamination (e.g., a single dose of activated charcoal) is
indicated in patients who present within 1-2 hours of
ingestion and who have no contraindications (7).

The idea that an intravenous lipid emulsion (ILE) could serve
as a "depot" for lipophilic drugs has emerged in research as
an intravascular "lipid sink" effect (8,9). Intralipid is an
aqueous emulsion of neutral triglycerides derived from
soybean oil and made isotonic with glycerol (10). The
emulsion, which is composed of particles approximately 0.5
microns in diameter, contains egg yolk phospholipid at a
concentration of approximately 1% as its emulsifying
component (9). These fat droplets form a lipid compartment
in the blood, separate from the aqueous plasma phase, in
which lipophilic substances can be solubilized and drawn
into the "lipid pool" (10). Among the mechanisms proposed
for ILE action, the "lipid sink" coupled with the "lipid shuttle"
has been one of the earliest and most enduring explanations
(112).

Goals of this investigation

In this study, our hypothesis centered on the potential
efficacy of ILE in modulating blood carbamazepine
concentrations. The primary objective of our investigation
was to evaluate the effect of ILE on blood CBZ
concentrations. The second objective is to evaluate the
effect of activated charcoal on the absorption of CBZ.

Material and Methods

Ethical Considerations

The study (decision number: 634, approval date: 22.12.2017)
was initiated following the approval of the Ethics Committee
of the Local Ethics Committee for Animal Experiments at
Yeditepe University. The research was conducted at the
Laboratory for Experimental Animal Research at the Faculty
of Medicine, Yeditepe University, Istanbul, Turkiye. The
study followed all relevant international, national, and
institutional guidelines for the appropriate care and use of
animals in research.

Design and Subject Selection

A total of 22 adult Sprague-Dawley rats weighing between
200 and 300 grams were included in the study. All
experimental animals were maintained on a 12-hour

Eksioglu et al.

day/night cycle at a temperature of 24 + 4 °C for 7 days prior
to the start of the experiment. Rats were given standard diet
and water.

Experimental Protocol and Groups

Rats were randomly divided into four equal groups as
follows:

- Group 1 (n = 4) was the control group in which CBZ (Sigma-
Aldrich Co., St. Louis, MO) was administered orally at 20
mg/kg.

- Group 2 (n = 6) was the activated charcoal (AC) group, in
which activated charcoal at a dose of 1 gr/kg was
administered orogastrically in the fifth minute after
orogastric administration of CBZ at a dose of 20 mg/kg.

- Group 3 (n = 6) was the ILE group, in which ILE at a dose of
3 ml/kg/day was administered in the fifth minute after
orogastric administration of CBZ at a dose of 20 mg/kg.

- Group 4 (n = 6) was the saline group in which 16 ml/kg 0.9%
NaCl was infused in the fifth minute after orogastric
administration of CBZ at a dose of 20 mg/kg.

CBZ and AC were administered via orogastric tube. The tail
vein cannulation was performed with a 26-G cannula (i.v.
NEO ALPHA, La-med Healthcare, Hayrana, India). ILE
(ClinOleic 20% lipid 500 mL, ECZACIBASI Baxter/Belgium) and
0.9% NaCl were administered with an infusion pump (Swiss
Made, Arcomed AG Volumed VP 7000, Kloten, Switzerland).
Drug administration methods were determined, and the
experimental protocol was designed based on study reports
in the literature and previously explained references (12,13).
CBZ was dissolved in saline for the oral pharmacokinetic (PK)
study. Isoflurane inhalation anesthesia (Isoflurane,
Isofludem 100 mL) was used in all rats with an animal
anesthesia machine. Blood samples of 0.5 ml were collected
at 0, 4, 8, 24 h. Plasma was separated from blood by
centrifugation (4000 rpm, 10 min) and stored at -800C for
determination of CBZ concentrations. All rats were
decapitated by guillotine under anesthesia.

Measurement of Carbamazepine

CBZ and desipramine hydrochloride (purity > 99, as internal
standard) were purchased from Sigma (Sigma Aldrich, USA).
HPLC grade methanol, HPLC grade acetonitrile, formic acid
and ammonium formate were purchased from Merck
(Merck, USA).

LC-MS/MS Conditions

An Agilent 6410B HP-1200 LC series (USA) liquid
chromatography system was used for the analysis. The study
of Canbolat F et al. was modified for the quantitative analysis
of CBZ (10). ACE-3 C 8 (3 um, 3.0 mm 150 mm) column was
used for analytical separation. The column temperature was
45 °C. Mobile phase A was 0.001 M ammonium formate in
water and mobile phase B is 0.001 M ammonium formate in
methanol: acetonitrile (50:50 v/v). The gradient system
conditions were as follows 50% mobile phase A for 2 min.
From 2.10 min to 5 min, 10% mobile phase A. From 5.10 min
to 8 min, 50% mobile phase A. Total analysis time was 8 min
at a flow rate of 0.5 mL/min. An Agilent 6410B triple
quadrupole detector was used.

Anatolian J Emerg Med 2024;7(1):1-7. https://doi.org/10.54996/anatolianjem.1354717
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Molecule Parent ion (m/z) Daughter Fragmanter voltage Collision Energy (eV)
ion(m/z) (Volt)

Carbamazepine 237.0 194.0 120 15

Desipramine (as IS) 267.0 72.0 120 15

Table 1. MRM condition for Carbamazepine and desipramine (as IS) by LC-MS/MS

Quantitative analysis was performed in multiple reaction
mode with electrospray positive ionization (ES+). Table 1
shows the parent ion, daughter ion, fragmentor voltage,
collision energy for each molecule (analyte).

Preparation of Standard and Quality Control (QC) Samples
Stock standard solutions were prepared by dissolving 50 mg
of CBZ in methanol (c: 5.00 mg/mL). A diluted stock standard
solution was then prepared by taking the stock standard
solution and diluting it with methanol in a 50 ml volumetric
flask (c: 25 pg/mL). The prepared solution was labeled and
stored at -20°C.

To prepare eight calibration standards and three quality
control samples (QCs) for CBZ, diluted stock standard
solutions were spiked into plasma at different volumes. The
calibration range for CBZ was 5.0 to 12590.0 ng/mL.

Sample Preparation

100 pL internal standard desipramine (IS) (c: 550 pg/mL) and
100 pL cold acetonitrile were added to 100 pL plasma
sample, vortexed for 30 seconds and centrifuged at 16162 x
g for 5 minutes. Five pL was injected into the analytical
system.

Statistical Analyses

The NCSS (Number Cruncher Statistical System) 2007
Statistical Software (NCSS LLC, Kaysville, Utah, USA) program
was used for statistical analysis in the evaluation of the
results obtained in the study. In addition to descriptive
statistical methods (mean, standard deviation, median,
frequency, and ratio), the Kruskal-Wallis test was used for
intergroup comparisons of variables that did not show a
normal distribution, and the Dunn test with Bonferroni
correction was used to determine the group responsible for
the difference. The Friedman repeated measures test and
the Wilcoxon signed rank test with Bonferroni correction
were used in post hoc evaluations for within-group
comparisons of parameters that did not have a normal
distribution. Results were evaluated at the 95% confidence
interval and significance was evaluated at the p<0.05 level.

Results

The median plasma concentration of CBZ at 8 hours after
administration varied among the groups studied. The
median concentration was 3659.6 ng/ml (interquartile range
(1QR): 2653, 5805 ng/ml) in the activated charcoal (AC)
group, 18888 ng/ml (IQR: 7061, 24096 ng/ml) in the control
group, 15004. 9 ng/ml (IQR: 11087, 16197 ng/ml) and in the
saline group it was 15957 ng/ml (IQR: 7445, 19168 ng/ml).
Notably, at the 8th hour after orogastric administration of

CBZ, the control group had a significantly higher CBZ
concentration compared to the AC group (p < 0.01) (see
Figure 1). Furthermore, the CBZ concentration at the 8th
hour in the AC group was significantly lower than that
observed in the lipid and saline groups (p < 0.05) (see Table
2). However, there were no statistically significant
differences in CBZ concentrations between groups at 0, 4,
and 24 hours (p > 0.05).

25000,00

20000,007

15000,00- i

10000,00-] *

T

T T T T
Activated Charcoal Control Intravenous lipid Normal saline
emulsion

8,Hours

500000

Figure 1. Comparison of CBZ concentration at 8™ hour

In the AC group, there was a statistically significant change
in CBZ plasma concentrations over time (p < 0.0001).
Specifically, a significant increase in CBZ concentration was
observed at the 4th and 8th hour compared to baseline
(hour 0) (p =0.001 and p = 0.044, respectively). No significant
differences were noted at the 24-hour time point. Similarly,
the decrease in CBZ concentration from 4th to 24th hour was
statistically significant (p <0.05) (see Table 3).
A statistically significant change in CBZ plasma
concentrations was also observed in the control group (p
<0.01). In particular, there were significant increases in CBZ
concentrations at the 4th and 8th hour compared to baseline
(p = 0.001 and p = 0.028, respectively), with no significant
change at the 24th hour.
A significant change in CBZ plasma concentrations was
observed in the lipid group (p <0.01). Similar to the AC and
control groups, there were significant increases in CBZ
concentrations at the 4th and 8th hour compared to baseline
(p = 0.005 for both). In addition, significant decreases were
observed between the time points of the 4th and 8th hour
and the time point of the 24th hour (p <0.05). No significant
differences were observed at other time points (p> 0.05).
The saline group also showed a statistically significant
change in CBZ plasma concentrations (p <0.01). Significant
increases in CBZ concentrations were observed at 4 and 8
hours compared to baseline (p = 0.001 and p = 0.014,
3
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respectively), while no significant change was observed at
the 24-hour time point. In addition, a significant decrease
was observed between the 4th and 24th hour time points (p

Eksioglu et al.

<0.05), with no significant differences at other time points
(p> 0.05) (Figure 2)

CBz Activated Activated Activated Control-
Control -ILE ILE- Saline
Concentration Charcoal-Control Charcoal- ILE Charcoal-Saline Saline
8. hours 0.009** 0.021* 0.023* 1.000 1.000 0.965
Table 2. Post hoc evaluation of plasma CBZ concentrations by groups
Dunn test with the Bonferroni Correction; *p<0,05 **p<0,01
CBZ Concentration Activated Charcoal Control ILE Saline
Q1-Q3
0.Hours (median) 0.73-1.07 (0.80) 0.76-1.23(0.91) 0.57-1.00 (0.69) 0.68-210.4 (1.11)
Mean + SD 0.9+0.23 0.9740.25 0.82+0.40 140.15+340.54
Q1-Q3 10309-15054 13920-
4.Hours (median) (11910) 28303(21901) 11535-17947 (12348)  13068-21736 (18835)
Mean + SD 12392.343653.1 21341.7+7408.0 13880.4+3448.4 16925.0+8837.9
Q1-Q3 7061-24096
8.Hours (median) 2653-5805 (3659) (18888) 11087-16197 (15004) 7445-19168 (15958)
Mean * SD 4323.7+£2874.5 16681.8+9158.6 14105.6+£2692.4 13516.0£7590.9
Qi1-Q3
24.Hours (median) 10.7-180 (84) 150-9514 (3672) 179-1509 (868) 49-11927 (528)
Mean + SD 91.6+77.6 4445.6+5095.7 856.1+660.4 5108.9+8302.2
P 0.0001** 0.007** 0.001** 0.002**
b0 - 4. hours 0.001** 0.001** 0.005** 0.001**
b0 - 8. hours 0.044* 0.028* 0.005** 0.014*
b0 - 24. hours 0.180 0.273 0.180 0.442
bg4 - 8. hours 0.180 0.273 1.000 0.180
bq - 24. hours 0.044* 0.028* 0.044* 0.044*
b8 — 24. hours 0.180 0.273 0.044* 0.502

Table 3. Evaluation of carbamazepine measurements in groups according to follow-up

9Related Samples Friedman’s Two-Way Analysis of Variance,® Bonferroni corrected Wilcoxon signed Rank test. Q1: First quarter. Q3: Third quarter. *p<0.05

*p<0.01
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Figure 2. Distribution of carbamezapine concentration according to follow-up

Discussion

The primary objective of this study was to evaluate the effect
of ILE on plasma CBZ concentrations after orogastric
administration. It is important to emphasize that the model
used in our study was not designed as a toxicity model. The
dose of carbamazepine administered was carefully chosen to
avoid inducing acute toxicity. The decision to use a subtoxic
dose of CBZ was intentional, with the goal of elucidating the
potential effects of ILE on CBZ pharmacokinetics without the
confounding effects associated with acute toxicity. Although
the charcoal-treated group showed a significant decrease in
CBZ concentrations, this result must be interpreted with
caution in the absence of overt toxicity. While there is
currently no established antidote to reverse CBZ toxicity,
anecdotal case reports have indicated successful treatment
of CBZ-induced cardiovascular toxicity with lipid
resuscitation therapy (14). However, the existing literature
lacks a comprehensive investigation of the effects of
intravenous lipid emulsion on the pharmacokinetics and
plasma concentrations of CBZ. In our study, a notable
observation was a significant reduction in plasma CBZ
concentrations at the 8-hour mark in the activated charcoal-
treated group compared with the lipid-treated group. This
finding suggests that ILE alone may not be sufficient to
substantially retain CBZ in the circulation.

Several pharmacokinetic (PK) and pharmacodynamic (PD)
mechanisms have been postulated to explain the potential
antidotal effects of ILE. Among these mechanisms, the "lipid
sink" or "PK sequestration" theory has received the most
attention (10). This theory posits that the triglyceride lipids
present in ILE have a strong affinity for lipophilic drugs,
creating a lipid-rich PK compartment within the circulation.
This compartment effectively sequesters lipophilic drugs
from their intended targets and free blood components.
Equilibration between drug molecules and this lipid-rich
phase results in reduced tissue concentrations, allowing for

restoration of organ function. In vivo studies have supported
the lipid sink effect in successful lipid resuscitation. For
example, Niiya et al. demonstrated that pretreatment with
lipids protected pigs against amiodarone-induced
hypotension, with ILE-treated pigs having lower amiodarone
concentrations in the lipid-free aqueous phase compared to
saline-treated controls (15). Similarly, Litonius et al.
observed an increase in total amitriptyline concentrations
and a decrease in the free amitriptyline fraction after ILE
administration in amitriptyline-poisoned pigs (16). Another
study in a rabbit model of intravenous clomipramine toxicity
reported increased total blood clomipramine concentrations
along with improved blood pressure after ILE infusion,
consistent with sequestration of the toxicant in the
intravascular lipid phase (17).

However, our study yielded intriguing results. Contrary to
findings from other in vivo studies of lipophilic drugs, we
observed that intravenous lipid emulsion did not appear to
sequester CBZ in plasma, as indicated by the lack of a
statistically significant difference in carbamazepine
concentrations between the lipid-treated group and other
groups at 4 and 24 hours. This discrepancy with previous
studies may be due to differences in the routes of drug
administration. In particular, previous studies
predominantly used parenteral drug administration,
whereas our study favored orogastric administration. It's
also important to note that our study did not evaluate an
important metabolite, carbamazepine-10,11-epoxide, which
has toxicity similar to CBZ (5). The exclusion of this
metabolite underscores the need for comprehensive studies
to capture its effects. In addition, it's important to recognize
that the response to intravenous lipid emulsion may be
different for different drugs, influenced by their different
chemical properties and pharmacokinetic profiles.
Therefore, it is important to emphasize that no single
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dominant mechanism can explain the different results
observed with different drugs.

To add to the discussion, activated charcoal was used in our
study because of its proven ability to cover the surface of the
digestive tract and prevent the absorption of certain drugs
(18). AC therapy is still the most commonly used method of
Gl decontamination for acute drug overdose in developed
countries. With a highly developed internal pore structure,
the enormous surface area of AC allows adsorption of drugs
and toxins in the Gl tract within minutes of contact, reducing
their systemic absorption and subsequent toxicity, and
enhancing their elimination (19). Administered immediately
after CBZ ingestion, activated charcoal served as a
prophylactic measure in our study. In summary, the primary
objectives of our article were to investigate the influence of
early lipid administration on carbamazepine blood levels and
the influence of activated charcoal on CBZ absorption. This
multifaceted  approach  contributes to a more
comprehensive understanding of the complex interplay
between intravenous lipid emulsion, activated charcoal, and
carbamazepine pharmacokinetics and enriches the
discourse on clinical applications in toxicologic contexts.

In conclusion, despite the well-established "lipid sink" theory
associated with ILE and its demonstrated efficacy with
certain lipophilic drugs, our findings suggest that CBZ may
not conform to this paradigm. Intravenous lipid emulsion did
not appear to significantly sequester CBZ in plasma, as
evidenced by the lack of a statistically significant difference
in CBZ concentrations between the lipid-treated group and
other groups at 4 and 24 hours. Notably, AC administration
showed a significant decrease in CBZ concentrations at the
8-hour mark compared to the lipid-treated group,
highlighting the efficacy of AC in reducing systemic
absorption of CBZ. However, caution must be exercised in
interpreting these results because the study intentionally
used a subtoxic dose of CBZ and the observed decrease in
concentrations occurred in the absence of overt toxicity.

Limitations

Our study has notable limitations that should be considered.
First, we did not evaluate the therapeutic efficacy of CBZ
sequestration by ILE. The focus remained primarily on
elucidating the effects of the interventions without
extending the investigation to broader clinical implications
and therapeutic outcomes associated with CBZ use. Future
research should include endpoints that allow assessment of
the therapeutic benefit of ILE in mitigating CBZ-induced
effects. In addition, the study focused exclusively on plasma
concentrations of CBZ and did not include an assessment of
tissue concentrations. This limitation highlights the need for
future research specifically designed to investigate the
influence of lipid emulsion on target tissue concentrations of
CBZ, thus providing a more comprehensive understanding of
drug distribution dynamics.

In addition, the lack of acute toxicity assessment and
monitoring of vital signs in the experimental animals limits
the ability to discuss the broader clinical implications of the
study. Acute toxicity assessment is critical to understanding
the therapeutic effects of ILE in scenarios where toxic
manifestations are present. Future studies incorporating
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acute toxicity models and monitoring of vital parameters are
essential for a more holistic view of ILE efficacy. In addition,
the lack of evaluation of carbamazepine-10,11-epoxide, an
important metabolite with comparable toxicity to CBZ, is a
notable limitation. Future research efforts should include
the evaluation of this metabolite to contribute to a more
comprehensive understanding of the subject matter,
considering its potential impact on toxicity and therapeutic
response. In conclusion, addressing these limitations will
enhance the overall understanding of the clinical
applications of ILE and its interactions with CBZ in
toxicological contexts.

Conclusion

In  conclusion, our study observed no significant
sequestration of CBZ in plasma by ILE, challenging the
conventional "lipid sink" hypothesis. The limitations,
including the absence of acute toxicity models and vital
parameter monitoring, underscore the need for further
research to comprehensively evaluate the therapeutic
efficacy and broader clinical implications of lipid
resuscitation therapy in CBZ toxicity scenarios. These
findings contribute valuable insights, guiding future
investigations and enhancing our understanding of ILE
dynamics in the context of lipophilic drug exposure.
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ABSTRACT

Aim: In this study, we wanted to examine the injuries,
mortality, length of stay in the emergency department, and length
of hospital stay of geriatric patients who applied to the emergency
department after falling off the stretcher in the emergency
department, and to determine which characteristics of the patients
caused these problems.

Material and Methods: The study was conducted
retrospectively and the data of patients who fell off the stretcher in
the emergency department between January 1, 2020 and
December 31, 2022 were examined. Patient records and electronic
system data were used in the study. The patients' demographic
information, chief complaints, fall details, Itachi fall score, length of
hospital stay, and mortality were documented.

Results: The results of a total of 87 patients who fell off the
stretcher in the Emergency Department were analyzed. The
median age of the patients was 69 years (range 18-95). 56 of these
patients were 65 years of age or older. Death occurred due to falls
in 2 of our patients (2.3%). The median Itachi score in patients aged
65 and over was determined as 8 (1-26). Mortality due to falls was
significantly related to cranial trauma (p<0.001).

Conclusion: Geriatric patients falling off the stretcher in the
emergency department is more mortal. Measures must be taken to
prevent it.

Keywords: Geriatric patients, emergency department,
strecher, falling
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oz

Amag: Bu calismada, acil serviste seden diisme sonucu
basvuran geriatrik hastalarin yasadigi yaralanmalar, mortalite, acil
serviste gegirilen siire ve hastanede kalis sirelerini incelemeyi ve
bu sorunlara neden olan hastalarin 6zelliklerini belirlemeyi
amagladik.

Gereg ve Yontemler: Calisma retrospektif olarak ylrutilmis
olup, acil serviste seden diisen hastalarin verileri 1 Ocak 2020 ile 31
Aralik 2022 tarihleri arasinda incelenmistir. Calismada hasta
kayitlari ve elektronik sistem verileri kullanilmistir. Hastalarin
demografik bilgileri, basvuru nedenleri, diisme detaylari, Itachi
diisme skoru, hastanede kalis siireleri ve mortalite kaydedilmistir.

Bulgular: Acil serviste seden toplam 87 hasta incelenmistir.
Hastalarin yas ortalamasi 69 yil idi (18-95 yas aralig). Bu hastalarin
56's1 65 yas ve Uzerindeydi. Hastalarimizdan 2'sinde (%2,3) diisme
nedeniyle 6lim gergeklesmistir. 65 yas ve lzeri hastalarda median
Itachi skoru 8 (1-26) olarak belirlenmistir. Dusmelere bagh
mortalite, kranial travma ile 6nemli derecede iliskilidir (p<0.001).

Sonug: Acil serviste seden geriatrik hastalarin mortalitesi daha
yuksektir. Bu durumu 6nlemek icin tedbirler alinmahdir.

Anahtar Kelimeler: Geriatrik hastalar, acil servis, sedye, disme
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Analysis of Geriatrics Falling from the Stretcher

Introduction

Advancements in technology and improved living standards
worldwide have led to a rise in the elderly population within
societies. In the United Kingdom, 17% of the population is
aged 65 or over (1). According to Turkish data, 9.9% of the
population will be 65 years old and over in 2022, and this
rate is expected to increase to 12.9% in 2030 (2).

Falls are a common and undesirable event in hospital
environments, and patients are at risk of falling during their
hospital stay (3). One of the accreditation standards for
hospitals in many countries is the prevention of harm caused
by falls (4). A considerable portion of patient safety incidents
in hospitals is attributed to falls, with rates reaching 41% in
the United Kingdom and 38% in Australia. (5). The effects
and consequences of falls that threaten patient safety can
be fatal (6).

In a study examining in-hospital falls, it was reported that
6.06% of patients experienced falls during their hospital stay,
and 87.5% of them were in the age group of 65 years and
above. Factors contributing to these falls include missing or
malfunctioning stretcher rails, inappropriate stretcher
height, inadequate placement of personal belongings, and
inadequate night lighting (7).

Ininternational health systems, in-hospital falls are recorded
in adverse event reporting systems and plans for prevention
have been developed (8). These plans aim to reduce the risk
of patient harm due to falls (8). Fall risk assessment
advocates ongoing, individualized assessments that include
measures of risk, education, and environmental changes (9).
Geriatric patients are more susceptible to falls due to their
unique characteristics (7). Studies examining in-hospital falls
have shown that the majority of patients who fall are
debilitated geriatric patients (7, 10).

In parallel with the above, healthcare institutions have
established a number of guidelines as prophylactic measures
against falls (11). However, it is important to highlight that
current health policies, guidelines and scientific research
focus predominantly on falls near hospitals, with a
noticeable gap in specific research on falls from ED
(emergency departments) and stretchers.

The hospital where the study was conducted is one of the
hospitals with the largest patient admissions in the country.
The ED is a service with an average of 2500 patient
admissions per day. In our clinic, the Itachi risk score is used
to determine the risk of patients falling from the stretcher.
This scoring is done by nurses at the bedside. Our clinic's
policy for patients at high risk of falling includes: warning
healthcare personnel, doctors, and attending relatives;
ensuring a companion is present beside the patient; and
guaranteeing that healthcare personnel are nearby when
the patient needs to get up from the stretcher. We do not
impose additional routine restrictions on patients.

In this study, our aim was to investigate the injuries,
mortality rates, duration of ED stays, and length of hospital
stays among geriatric patients who presented to the ED after
falling off the stretcher. Additionally, we sought to identify
the patient characteristics contributing to these issues. Thus,
we aimed to determine the characteristics of patients who
are likely to fall off the stretcher and take more careful
precautions, and to reduce mortality and morbidity due to
falling off the stretcher in the ED. Ultimately, we believe that
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with this study, we can contribute to the literature and
increase the quality of patient care by increasing awareness
for geriatric patients while making hospital planning.

Material and Methods

Study Design and Ethics

Approval for this study was obtained from Ankara City
Hospital No. 2 Clinical Research Ethics Committee (decision
number E2-23-3810).

Patents who fell off the stretcher in the Adult Emergency
Medicine Department of Ankara City Hospital between
January 1, 2020 and March 30, 2023 were retrospectively
examined. As a health system policy in Turkey, "adverse
event reporting" is made for patients who fall off the
stretcher or bed in hospital inpatient services and ED. This
system is also applied in the hospital where the study was
conducted. In the study, the Itachi fall scale is used to
determine the fall risk of hospitalized patients and is
recorded in the hospital information system. Ithachi Fall
Scale: It is designed for patients aged 17 and over and
includes the patient's demographic information, reason for
evaluation, major and minor risk factors. The scale consists
of a total of 19 items, and a score is obtained by adding up
the points given to each item. A total score between 0 and 4
points is considered low risk, and a total score of 5 points
and above is considered high risk (12).

The information of the patients who fell off the stretcher in
the ED was accessed by examining the patient records and
electronic system data containing these notifications. The
following characteristics of patients who fell off the stretcher
in the ED were examined: Age, gender, comorbidities, GCS
(Glasgow Coma Scale), post-fall pathology development
(Nasal Fracture, Subarachnoid Hemorrhage, Subdural
Hemorrhage, Extremity Fracture, Skull Bone Fracture), post-
fall mortality development and Itachi fall scores.

Patient selection

Patients >65 years of age who fell off the stretcher during
the observation period in the ED were included in the study.
Among these patients, those who reported adverse events
and whose data could be accessed from the hospital
information system were included in the study.

Statistical Analysis

Statistical analyses were performed using "IBM SPSS
Statistics for Windows, Version 25.0 (Statistical Package for
the Social Sciences, IBM Corp., Armonk, NY, USA)."
Descriptive statistics were presented as n and % for
categorical variables and Mean+SD for continuous variables.
Independent T-test was used for comparisons among groups
for various numerical parameters. Pearson Chi-Square test
or Fisher's exact test was used for comparing categorical
variables. p<0.05 was considered statistically significant.

Results

Descriptive Data

In our study, the results of a total of 87 patients who fell from
the strecher in the ED between January 1, 2020, and
December 31, 2022, were analysed. The median age of the
patients was 69 (range 18-95). Out of these patients, 56 were
aged 65 and above. During observation in the ED, traumatic
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n %
Gender
Male 53 60.9
Female 34 39.1
Comorbid Disease
HT?
No 74 85.1
Yes 13 14.9
DM®P
no 83 95.4
Yes 4 4.6
CAD¢
No 80 92.0
Yes 7 8.0
CHF¢
No 83 95.4
Yes 4 4.6
COPD¢
No 78 89.7
Yes 9 10.3
Epilepsy
No 78 89.7
Yes 9 10.3
cvDf
No 79 90.7
Yes 8 9.3
Neurological Disease®
No 79 90.7
Yes 8 9.3
Other
No 72 82.8
Yes 15 17.2
Follow-up diagnosis in Emergency
department
Epilepsy 6 6.9
Infection disease 22 25.3
Cardiac and pulmonary disease 10 11.5
Cranial events 21 24.1
Gl bleeding 8 9.2
Trauma 1 1.1
Acute renal failure and electrolyte 10 11.5
imbalance
Other 9 10.3

Ozensoy et al.

n %
Malignancy
No 72 82.8
Yes 15 17.2
Itachi Risk Score
Low risk 24 27.6
High risk 63 72.4
Falling Time
08.00-16.00 24 27.6
16.00-24.00 36 41.4
24.00-08.00 27 31.0
Mortality
No 68 78.2
Yes 19 21.8
Cause of mortality is a fall in the Emergency department
No 85 97.7
Yes 2 2,3
Trauma From Falling
No 71 81.6

Nasal Fracture 5 5.7
Subarachnoid Hemorrhage 1 1.1
Subdural Hemorrhage 6 6.9
Extremity Fracture 3 3,4
Skull Bone Fracture 1 1.1
Fall Caused by Seizure

No 82 94.3
Yes 5 5.7
Latest Status
Discharge 25 28.7
Servive 20 23.0
intensive Care Unit 31 35.6
Transfer to another Hospital 9 10.3
Exitus in the Emergency ) 2,3
department

MeantSD
Age 66.28+17.14

Length of stay in the

emergency department 24.14+19.78
(hour)

Length of hospital stay 233.65+433.65
(hour)

GCS 14.52+1.59

Itaki Fall Risk Scale 8.14+5.57

Table 1: Data of Patients Who Fell During Observation in the Emergency Department n:87
a) Hypertension, b) Diabetes Mellitus, c) Coronary Artery Disease, d) Congestive Heart Disease, e) Chronic Obstructive
Pulmonary Disease, f) Cerebrovascular Disease, g) Neurological Disease include Parkinson's Disease and Alzheimer's

Disease

issues developed in 16 patients because of falls, and
investigations and treatment related to their trauma were
initiated in addition to their existing medical condition. Out
of a total of 19 mortalities, 17 were independent of falls and
non-traumatic, while the other 2 (2.3%) were due to falls.
The average length of stay in the ED for patients was
24.14+19.78 hours, while the total length of hospital stay
was 233.65+433.65. The data for patients who fell in the ED
during observation are summarized in Table 1.

Clinical Analysis

The median age of patients aged >65 was 75 (min 66 — max
95). In this age group, 2 patients (3.6%) experienced death

related to falls within the ED.

When patients aged 65 and above were compared with
those below 65, no significant differences were observed in
terms of age, gender, comorbidities, length of stay in the ED,
time of the fall, and mortality. However, statistically
significant differences were observed in Itaki scores, with a
median score of 7 (range 1-24) for patients below 65 years
and a median score of 8 (range 1-26) for those aged 65 and
above (p0.046; Z-1999). The comparison of data between
patients aged below 65 and those aged 65 and above is
summarised in Table 2.
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For patients aged 65 and above, the comparison of data with
mortality is summarised in Table 3.

There was no significant relationship between mortality and
gender (p 0.596); HT (hypertension) (p0.795); DM (diabetes
mellitus) (p0.491); CAD (coronary artery disease) (p0.578);
CCF (congestive cardiac failure) (p0.634); COPD (chronic
obstructive pulmonary disease) (p0.339); Epilepsy (p0.572);
CVD (cerebrovascular disease) (p0.630); Neurological
disease (p0.680); fall-related trauma (p0.643); time of the
fall (p0.568); Itaki score (p0.773); age (p0.250); length of stay
in the ED (p0.736); length of hospital stay (p0.148).
However, mortality was significantly higher in patients with
post-fall trauma (p 0.018). When all deaths were examined,
patients with malignancy had a significantly higher mortality
rate. Among the 9 patients with a diagnosis of malignancy, 6
(66.7%) died (p0.003; OR 10; Cl 95% 2.2-45.1). For patients
who died in the ED, the median GCS was 15 (range 6-15),
while it was 15 (range 10-15) for those who survived (p
0.013; Z-2487). Patients who experienced post-fall trauma
had significantly higher mortality (p 0.018, Fisher's exact
test).

75% of epilepsy patients (3 out of 4) stayed in the ED for less
than 8 hours. The duration of stay in the ED for epilepsy
patients was significantly lower than that for those without
epilepsy (p0.022, OR 0.068; C1%95 0 ).

In Table 4, we compared trauma-related mortality and
demographic data, trauma time, GCS, fall risk score, and ED
and hospital stay times of patients aged 65 and over. In
patients aged 65 and over, there is a significant relationship
between trauma-related mortality and post-fall trauma.
When analyzed, cranial injuries were found to be more
associated with trauma-related mortality. p<0.001 (Z -4.038)
(Table 4).

Discussion

Our study provides a comprehensive review of stretcher falls
in the ED, shedding light on relevant demographics, clinical
outcomes, and potential risk factors. Falls constitute
approximately 40% of accident reports in hospitals and can
lead to serious injuries such as fractures, dislocations,
lacerations, intracranial trauma and even death (4). Most
falls result from the interaction of more than one risk factor
(13). These risk factors can be classified as individual and
environmental factors.

In our study, Among the key findings, the average age of
patients who fell off a stretcher was 69, and 56 were >65 age.
During their observation in the ED, 16 patients developed
traumatic problems that required additional examination
and treatment beyond their existing medical condition. Of
the 87 patients analyzed, 19 died; 17 were deaths unrelated
to falls, and 2 (2.3%) were directly attributed to falls. The
average length of stay in the ED was 24.14+19.78 hours, and
the total length of hospital stay was 233.65+433.65 hours.
There was no significant difference in the length of stay in
the ED and hospital between patients aged <65 years and
>65 years who fell off the stretcher in the ED.

The study focused on geriatric patients aged >65, and the
average age was 75 years. In this age group, 3.6%
experienced a fall-related death in the ED. A comparative
analysis between patients aged 65 years and above and

Ozensoy et al.
patients under 65 years of age did not reveal any significant
differences in various parameters such as age, gender,
comorbidities, and length of hospital stay. However, notable
differences emerged in Itaki scores; Mean scores were
higher in the geriatric group.

It is also known that the presence of a history of falling and
the fear of falling are associated with recurrent falls and
significantly increase the risk of falling (10). As a limitation of
our study, we did not have information about the patients'
past fall history.

In our study, there was no significant age difference between
patients >65 years of age and patients <65 years of age. This
emphasizes the importance of assessing fall risk in every
patient presenting to the ED. However, in our study,
mortality was significantly higher in patients aged 65 and
over who experienced trauma after a fall. Similar to the
results in our study, Healthcare and quality guidelines
emphasize the importance of identifying and addressing
specific fall risk factors for an individual patient rather than
simply identifying fall risks (14).

In the meta-analysis, which included 34 articles and analyzed
22 factors, it was reported that advanced age, low education
level, polypharmacy, malnutrition, living alone, living in
cities, smoking and alcohol consumption increase the risk of
falling in the aging population. In addition, it has been
determined that comorbid diseases such as heart disease,
hypertension, diabetes, stroke, frailty, previous fall history,
depression, Parkinson's disease and pain increase the risk of
falling (15). In our study, the presence of comorbidities was
not significantly associated with mortality. However, since
our study was conducted retrospectively, we did not have
data on the environmental factors of the patients. This was
one of the limitations of our study.

Cancer is becoming increasingly common among geriatrics
individuals; More than half of cancer diagnoses occur in
people aged 65 and over. It is estimated that 77% of people
diagnosed with cancer aged 65 and over in the United
Kingdom will have cancer by 2040 (16). The incidence of falls
in this specific elderly group with cancer can be as high as
50% and may require additional evaluations in treatment
planning (17). In our study, 17.9% of the patients aged 65
and over who applied to the ED were patients diagnosed
with malignancy. These patients had a significantly higher 1-
month mortality rate, but this rate was independent of falls
in the ED.

Itis estimated that the duration of hospital stay after a fall in
the hospital environment increases by 8-12 days and the
cost of care increases by 61.4% (18). In a study examining fall
patients, it was found that 27.7% of fall patients were aged
60 and over, and 14 of 295 patients suffered minor injuries
and 2 suffered serious injuries (3). In our study, out of 56
patients aged 65 and over, 4 developed subdural hematoma,
1 developed subarachnoid hemorrhage, 2 experienced
extremity fractures, and 1 developed a nose fracture after a
fall. The conditions of two patients who developed subdural
hematoma after falling resulted in death. Unlike our study,
there was no significant difference between the length of
stay of the patients in both the ED and the hospital.
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<65n(%) 265 n(%) P

Gender 20 (64.5)
11(35.5 33(58.9
Male ( ) ( ) 0.609*
Female 23 (41.1)
HT* 28(90.3)
3(9.7 46 (82.1
No e ( ) 0.364**
Yes 10(17.9)
DM** 31 (100)
o(o 52(92.9
No © 029 os7es
Yes 4(7.1)
CAD*** 30(96.8)
1(3.2 50 (89.3
No 52 #93) g 413
Yes 6(10.7)
CHF**** 28 (90.3)
20 (64.5 .
No (64.5)  55(98.2) 0.127%*
Yes 3(9.7) 1(1.8)
29 (93.5 49 (87.5
No { ) ( ) 0.481%**
Yes 2(6.5) 7 (12.5)
Epilepsy
29 (93.5 49 (87.5
No : ) ( ) 0.481**
Yes 2 (6.5) 7 (12.5)
29 (96.7 49 (87.5
No ( ) ( ) 0.252%**
Yes 1(3,3) 7 (12.5)
Malignancy
No 26(83.9)  46(82.1)
Yes 5(16.1) 10(17.9)
Neurological Diseasex»*++x 0.838*
No 29 (96.7) 49 (87.5)
Yes 1(3.3) 7 (12.5)

Ozensoy et al.
<65 n(%) 265 n(%) p
Other
26(83.9 46 (82.1
No (83.9) (82.1) 0.838%
Yes 5(16.1) 10 (17.9)
Trauma From Falling
No 23(26.4) 48 (55)
Nasal Fracture 4(4.5) 1(1)
Subarachnoid 0(0) 1(1) 0,222%%*
Hemorrhage
Subdural Hemorrhage 2(22) 4(4.5)
Extremity Fracture 1(1) 1(1)
Falling Time
08.00-16.00 10(32.3) 14 (25)
16.00-24.00 11(35.5) 25(44.6) 067+
24.00-08.00 10(32.3) 17 (30.4)
Itachi Risk Score
Low Risk 11(35.5) 13(23.2)
0.220*
High risk 20 (64.5)  43(76.8)

Cause of mortality is a fall in the emergency department

Yes 0(0) 2(2,2)
0,412
No 31(35,6) 54 (62,2)
Mortality
No 26 42 0,484%*
Yes 5 14
Length of stay in
the emergenc
BENCY s 6142433 233311600 0646"**
department(hour),
MeanSD
Length of hospital
0.755***
stay (hour), 251.93+502,95 223.53+341.33
MeanSD
GCS, MeantSD 14751715  1467:1.16 03207
Itaki Fall Risk Scale
’ 7.0045.92 8.78+532  0-046¥**

MeanzSD

Table 2. Comparison of data between age groups under 65 years old and over

*:Pearson Chi Square test, **:Fisher’s Exact test, ***:Independent t test, p<0.05 Statistically significant
Hypertension, b) Diabetes Mellitus, c)Coronary Artery Disease, d) Congestive Heart Disease, e) Chronic Obstructive Pulmonary
Disease, f) Cerebrovascular Disease, g) Neurological Disease include Parkinson's Disease and Alzheimer's Disease

Today, various scoring systems are being developed to
evaluate the risk of falling (19). The most common approach
in this regard is to first determine the risk level that makes
patients prone to falling. Using a model, scale or scoring
system to determine the risk of falling in the diagnosis phase,
which begins with the patient's admission, will facilitate
timely care interventions and preventive measures, as well
as prevent harm to the patient (8). In the center where our
study was conducted, the Itaki Fall Risk Scale is used for this

purpose. In a study comparing the Itaki Fall Risk Tool with
the Morse and Hendrich-Il tools, it was found that the Itaki
Fall Risk Tool was the most sensitive tool in assessing fall risk
in hospitalized elderly patients (20). In our study, when
patients aged 65 and over who applied to the ED were
compared with patients under 65, the Itaki Fall Risk Score
was found to be significantly higher. However, in the group
aged 65 and over, the high Itaki Fall Risk Score was not
significant in terms of mortality.
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Mortality
Alive Exitus
Mean n Mean n p
Gender Man 23 10 0.218
Woman 19 4
. No 18 8 0.268*
HT Yes 24 6
b No 27 11 0.259*
oM Yes 15 3
. No 34 12 0.518
CAD Yes 8 2
" No 39 13 0.742
CHF Yes 3 1
No 36 14 0.162
copo* Yes 6 0
Malignancy No 40 9 0.008
Yes 2 5
Epilepsy No 41 14 0.750
Yes 1 0
*
VD No 35 1 0176
Yes 7 0
Neurological No 36 13 0.433
Diseases Yes 6 1
Yok 34 12 0.518
Other Var 3 )
08.00-16.00 14 3 0.703
Falling Time 16.00-24.00 10 4
24.00-08.00 18 7
Trauma No 37 11 0.398
Falling Yes 5 3
No 37 11 0.366
Trauma From L x
Falling crama! |nJ‘ury 4 2
Etremity injury 1 1
Age 76 77 0.645
GCS 15 14 0.083
Itaki Fall Risk Scale 9 7 0.705
Length of stay in the emergency 0.431
27 20
department (hour)
Length of hospital stay (hour) 213 255 0.770
Table 3. Comparison of data of patients over 65 years of age with
mortality

*Fisher’s exact test , **Independent t test , a) Hypertension, b) Diabetes
Mellitus, c)Coronary Artery Disease, d) Congestive Heart Disease, €)
Chronic Obstructive Pulmonary Disease, f) Cerebrovascular Disease, g)
Neurological Disease include Parkinson's Disease and Alzheimer's Disease,

A study found that falls due to going to the toilet in the
hospital were significantly higher between 00:00 - 06:00
compared to other hours of the day. However, in this study,
no significant increase in the hospital stay of patients was
detected (21). Unlike this study, in our study, no correlation
was found between the time the patients fell off the
stretcher and mortality.

In our study, no statistically significant difference was found
between length of hospital stay and mortality. The reason
for this may be that we could not reach the hospital stay of
9 referred patients and these patients were referred to
intensive care units, which may have caused the patient's
average hospital stay to be lower. We believe that there are
many factors that affect the length of stay in the ED. In our
study, two patients who died as a result of falling off the
stretcher died in the intensive care unit on the 11th and 18th
days.

We think that as the length of stay in the ED increases, the
probability of falling off the stretcher increases, and the
length of stay in the ED for patients who can be discharged
in a shorter time due to trauma also increases.

Ozensoy et al.

Cause of mortalityisa p

fall
No Yes
Man 31 2 0.343
Gender Woman 23 0
No 25 1 0.718
a
HT Yes 29 1
No 36 2 0.456
b
oM Yes 18 0
. No 44 2 0.672
CAD Yes 10 0
No 50 2 0.861
d
CHF Yes 4 0
. No 48 2 0.795
copD Yes 6 0
Malignanc No 47 2 0.764
gnancy Yes 7 0
Epileps No 53 2 0.964
priepsy Yes 1 0
No 47 2 0.764
f
o Yes 7 0
Neurological No 48 1 0.236
Diseases Yes 6 1
Yok 44 2 0.672
Other Var 10 0
08.00-16.00 0.559*
Falling Time 16.00-24.00
24.00-08.00
No 48 0
Trauma From Cranial injury 4 2 <0.001*
Falling Extremity 2 0
injury
Median Range
Age 75 66-95 0.413*
GCS 15 8-15 0.561*
Itaki Fall Risk Scale 8 1-26 0.807*
Length of stay in the emergency 22 0.507*
4-96
department (hour)
Length of hospital stay (hour) 72 4-1608 0.106*

Table 4. Comparison of data of patients aged 65 and over whose cause
of mortality was falling.

*Independent t test , a) Hypertension, b) Diabetes Mellitus, c)Coronary
Artery Disease, d) Congestive Heart Disease, e) Chronic Obstructive
Pulmonary Disease, f) Cerebrovascular Disease, g) Neurological Disease
include Parkinson's Disease and Alzheimer's Disease,

In fact, The average length of stay in the ED for patients aged
65 and over was 23.6 hours (minimum 4 — maximum 80
hours). One of the discharged patients suffered an extremity
fracture as a result of a fall.

Limitations

Our study was conducted retrospectively in a single center
and the number of patients was low. Therefore, our data
pool was limited. Since we could not reach the hospital stay
of the 9 patients who were taken to intensive care, the
average hospital stay seems to be lower. We did not have
information about the environmental factors of the patients
before the ED. Because it was a retrospective study, we did
not have information about the emotional factors and fears
of falling that the patients experienced before and after the
fall.

Conclusion
Our retrospective observational study highlights the

complex challenge of preventing patient falls in healthcare
settings, particularly in the dynamic environment of ED.
While it is universally accepted that the healthcare facility
does not want patients to experience falls and associated
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adverse outcomes, our findings underscore the
multifactorial nature of these events.

Our study revealed a notable trend in which patients of all
ages experienced falls during observation, but worryingly,
falls in geriatric patients carried a high risk of death. This
highlights the urgency of targeted interventions to improve
the safety of this vulnerable demographic.

We recommend a multifaceted approach to prevent falls
from stretchers in ED. It is of great importance to create
special areas for geriatric patients in ED and to provide
special training to nurses and allied health personnel on
geriatric patient care. Increased collaboration with
geriatricians can provide valuable information and support
in managing the unique needs of geriatric patients. Keeping
patient stretchers at a lower height to ensure safe mobility
can reduce complications due to falls.

Although our study adds valuable information, we
acknowledge its limitations and the need for continued
research in this area. Implementation of recommended
preventive measures requires a concerted effort by
healthcare institutions and policymakers to create
environments that prioritize patient safety and reduce the

incidence of falls, especially among our elderly population.
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The Relationship Between Pulmonary Artery Diameter Measured by Chest CT and D-Dimer
in COVID-19 Patients Admitted to the Emergency Department
Acil Servise Basvuran COVID-19 Hastalarinda Toraks BT ile Olciilen Pulmoner Arter Capi ile D-
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ABSTRACT

Aim: The coronavirus disease 2019 (COVID-19) pandemic has
become a global health emergency due to its rapid spread
worldwide. Our study evaluated the relationship between
pulmonary artery diameter and d-dimer in COVID-19 patients.

Material and Methods: Patients aged 18 years and older with
International Classification of Diseases 10 diagnosis code U07.3
who were admitted to our emergency department between March
15, 2020, and November 31, 2020, were included in our study.
Demographic data (age, sex), laboratory tests (polymerase chain
reaction test, d-dimer level), and imaging results (chest computed
tomography, computed tomography pulmonary angiography) of
the patients were retrospectively analyzed using medical records
and the hospital electronic record system.

Results: A total of 1654 patients were included in the study. The
30-day mortality rate was 13.7% (n=227). The most effective
independent variable on 30-day mortality was 44 years of age or
older. Pulmonary artery diameter and d-dimer levels were found to
be higher in both the group with typical COVID-19 chest computed
tomography findings and in patients who died within 30 days.
However, unlike the literature, there was no significant difference
in pulmonary artery diameter and d-dimer levels between patients
with and without pulmonary embolism.

Conclusion: In conclusion, we found a weak positive correlation
between d-dimer and pulmonary artery diameter in COVID-19
patients.

Keywords: COVID-19; d-dimer; pulmonary artery; pulmonary
artery diameter
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oz

Amag: Coronaviris hastaligi 2019 (COVID-19) salgini, diinya
¢apinda hizla yayilmasi nedeniyle kiiresel bir saglik acil durumu
haline geldi. Calismamiz COVID-19 hastalarinda pulmoner arter gapi
ile d-dimer arasindaki iliskiyi degerlendirmistir.

Gereg ve Yontemler: Calismamiza 15 Mart 2020 ile 31 Kasim
2020 tarihleri arasinda acil servisimize basvuran, Uluslararasi
Hastalik Siniflandirmasi 10’a gore tani kodu U07.3 olan 18 yas ve
Gzeri hastalar dahil edildi. Hastalarin demografik verileri (yas,
cinsiyet), laboratuvar testleri (polimeraz zincir reaksiyon testi, d-
dimer dlizeyi) ve goruntileme sonuglar (bilgisayarli gogus
tomografisi, pulmoner anjiyografi bilgisayarli tomografisi) tibbi
kayitlari ve hastane elektronik kayit sistemi kullanilarak retrospektif
olarak analiz edildi.

Bulgular: Calismaya toplam 1654 hasta dahil edildi. 30 glinluk
mortalite orani %13,7 (n=227) idi. 30 giinlik mortalite (izerinde en
etkili bagimsiz degisken 44 yas ve Gstinde olmakti. Pulmoner arter
cap! ve d-dimer diizeyleri hem tipik COVID-19 toraks bilgisayarli
tomografi bulgulari olan grupta hem de 30 gilin iginde olen
hastalarda daha yiiksek bulundu. Ancak literattirden farkli olarak
pulmoner embolisi olan ve olmayan hastalar arasinda pulmoner
arter ¢capi ve d-dimer diizeyleri agisindan anlamli fark bulunmadi.

Sonug: Sonug¢ olarak, COVID-19 hastalarinda d-dimer ile
pulmoner arter gapi arasinda zayif pozitif bir korelasyon bulundu.

Anahtar Kelimeler: COVID-19, d-dimer, pulmoner arter,
pulmoner arter gapi
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Relationship Between Pulmonary Artery Diameter and D-Dimer in COVID-19

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has
become a global health emergency due to its very rapid
spread around the world. The severity of the disease clinic
varies from asymptomatic to rapidly progressive and
fulminant (1). The presence of comorbidities, such as
advanced age (265 years), hypertension, chronic lung
disease, and cardiovascular disease, are considered to be
important factors in the more severe course of the disease
(2). The most common symptoms of COVID-19 are fever,
cough, muscle aches or fatigue. Atypical symptoms include
phlegm, headache, hemoptysis, vomiting, and diarrhea In
severe cases, acute lung injury and acute respiratory distress
syndrome (ARDS) can occur as a complication, sometimes in
an unexpectedly short time after the onset of dyspnea (3).
The most common cause of death in this disease is
uncontrolled inflammation leading to hypoxemic respiratory
failure.

The relation between inflammation and thrombo-
inflammation and its associated complications has been
described (4). Recent studies have found a direct correlation
between the d-dimer level and the severity of the disease
and mortality in COVID-19 patients (5). COVID-19 has been
shown to have destructive effects on pulmonary and
systemic vascular structures. Most of these thromboembolic
events occur in the lungs (25%). During infection, viral charge
and systemic inflammation may cause damage to the
endothelium in pulmonary vascular structures. Increased
prostaglandin levels and hypercoagulability may cause
pulmonary small vessel vasoconstriction and extensive
microvascular thrombosis. These may increase pulmonary
artery diameter and enlargement of the heart's right
structures. Studies have shown a direct correlation between
pulmonary artery diameter enlargement and mortality (6—
8). Therefore, early detection of pulmonary hypertension is
crucial to guide appropriate treatment. Extensive lung
consolidation and ARDS can cause changes in pulmonary
vascularity and pulmonary artery (PA) thrombosis (9,10).
Microvascular thrombosis in the pulmonary pathway is
thought to cause increased pulmonary pressure, resulting in
pulmonary hypertension and pulmonary artery dilatation
(12).

Although  computed tomography (CT) pulmonary
angiography is the gold standard for the diagnosis of PA
thrombosis, non-contrast chest CT is performed in COVID-19
patients frequently in the emergency department (ED).
Pulmonary artery diameter measurement, which is easy to
evaluate and a non-invasive option with proven efficacy, can
be used as an alternative method for screening and
diagnosing pulmonary hypertension (12,13). Our study
aimed to evaluate the relationship between D-dimer and PA
diameter measured by non-contrast chest CT in COVID-19
patients.

Material and Methods

Our study was conducted retrospectively after obtaining the
approval of the local ethics committee (2020/13-42) at the
emergency department of a tertiary care training and
research hospital. Between March 15, 2020, and November
31, 2020, patients 18 years and older with International
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Classification of Diseases (ICD) 10 diagnosis code U07.3 for
meaning COVID-19 disease who were admitted to the ED
with suspicion of COVID-19 were reviewed through the
hospital’s electronic record system.

Although the diagnosis of ICD U07.3 was coded, patients
with missing data, patients younger than 18 years, pregnant
women, patients with negative polymerase chain reaction
(PCR) test, and no typical findings related to COVID-19 in the
thorax parenchyma on CT, and recurrent admissions were
excluded from the study.

Demographic data (age, gender), laboratory tests (PCR test,
d-dimer level), and imaging results (chest CT, CTPA) of the
patients were retrospectively analyzed using medical
records and the hospital electronic record system. The
laboratory findings were defined according to the upper and
lower limits as pathologic, recommended by the kit
manufacturer. Accordingly, a level of <500 ng/mL was used
as the reference for d-dimer testing. The age-adjusted d-
dimer level was calculated using the formula (age x 10
ng/mL) for patients over 50 years of age (14).

All chest CT scans were performed with a non-contrast 64-
detector system (Siemens Healthineers SOMATOM) using
the following parameters: 110 kV, 75 mAs, 1 mm slice
thickness, spiral spacing factor 1.25. All CT scans were
evaluated by a single radiologist with 15 years of experience
for COVID-19 findings again. According to the guidelines of
the Ministry of Health of the Republic of Turkiye, CT findings
in COVID-19 patients are classified into four categories;
typical for COVID-19 (category 1), indeterminate for COVID-
19 (category 2), atypical for COVID-19 (category 3), and
without pneumonia (category 4) (15). To increase the
accuracy of the analysis, chest CT findings classification
categories 2 and 3 were excluded because their findings
might belong to another disease other than COVID-19.

The diameter of the main pulmonary artery was measured
vertically to the axis of the vessel at the level of the right
pulmonary artery bifurcation in the axial plane of the thorax
CT image (Figure 1).

Figure 1: The diameter of the main pulmonary artery was
measured vertically to the axis of the vessel at the level of
the right pulmonary artery bifurcation in the axial plane of
the thorax CT image.
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Using unenhanced axial CT sections, the upper limit of
normal main PA diameter was accepted as <26.9 mm in
women and <28.9 mm in men (16). Acute pulmonary
embolism (PE) was considered to be present when CTPA
showed a total filling defect in the pulmonary vessels or a
central filling defect (Polo Mint sign) with contrast
enhancement around it in the axial plane (17).

Statistical Analysis

SPSS for Windows Ver.20.0 (SPSS Inc., IL, USA) was used to
analyze the data obtained. Data were analyzed for normal
distribution using histogram, Kolmogorov-Smirnov, and
Shapiro-Wilk tests. Qualitative data were expressed as
numbers and frequencies, quantitative data were expressed
as medians (interquartile range, minimum, and maximum).
Fisher's exact and Mann-Whitney U tests were used to
analyze qualitative data. Regression analysis was used for
independent variables associated with mortality. All
analyses were performed with 95% confidence intervals, and
p < 0.05 was considered significant.

Results

It was determined that 7054 patients were admitted to the
ED with a diagnosis of U07.3. Of these patients, 1352 were
excluded from the study due to negative PCR and lack of
typical chest CT findings, and 3950 were excluded due to
missing data (no d-dimer test, no chest CT). The 1752
patients included in the study were considered to have
COVID-19 based on PCR results and CT findings. In 98
patients with recurrent admissions, admissions other than
the initial admission were also excluded. A total of 1654
patients were included in the study. While 906 of the
patients included in the study had both a positive PCR test
and typical chest CT findings, 459 patients had a positive PCR
test but no typical chest CT findings. In 289 patients, the PCR
test was negative, but typical chest CT findings were present
(Figure 2).

Patients were 847 (51.2%) male, median age of 60 years
(IQR=25, min=18, max=97). The PCR test was positive in 1365
(82.5%) of the patients who were included in the study.

The median d-dimer level was 755 ng/mL (IQR=1050;
min=190, max=28420). The patients of 999 (60.4%) had a d-
dimer level above the reference value calculated according
to age. The median PA diameter was 25.9 mm (IQR=4.3;
min=16.2, max=46).

A typical COVID-19-related lesion was detected on chest CT
in 1195 (72.2%) patients. Pulmonary angiography CT was
performed in 55 (3.3%) of the patients included in the study,
and PE was detected in 12 (21.8%) of them. PA diameter was
found to be higher than gender-specific limits in 500 (30.2%)
of the patients. D-dimer and PA diameter were higher in
patients with typical COVID-19 CT findings who died within
30 days (Table 1). The 30-day mortality rate was 13.7%
(n=227). Typical COVID-19 findings were detected on chest
CTin 158 (69.6%) of these patients. Of the 1654 patients who
were admitted to the ED, 802 were hospitalized. 29 (4.4%)
of 674 patients hospitalized in the general ward and 22
(17.2%) of 128 patients hospitalized in the intensive care unit
died. It was recorded that 15 of the patients died in the ED.

Coskun et al.

Patients with ICD10 code U07.3* in Emergency Department
n=7054

Patients excluded from the study n=5400
*  Patients under 18 years of age

*  PCR*(-) and patients without
typical chest CT*** findings

*  Pregnancy

+ Missing data

*  Recurrent admissions

Patients included in the study
n=1654

findings findings CT findings

PCR(+) and typical chest CT PCR(-) and typical chest CT PCR(+) and without typical cest
n=906 n=289 n=459

| Classification of Diseases 10 diagnosis code UOT.3 (Covid19)

Figure 2: Flow diagram. The 1752 patients included in the
study were considered to have COVID-19 based on PCR
results and CT findings. In 98 patients with recurrent
admissions, admissions other than the initial admission
were also excluded. A total of 1654 patients were included
in the study. While 906 of the patients included in the study
had both a positive PCR test and typical chest CT findings,
459 patients had a positive PCR test but no typical chest CT
findings. In 289 patients, the PCR test was negative, but
typical chest CT findings were present.

A weakly significant positive correlation was found between
d-dimer and PA diameter (r=0.226; p<0.001). There was a
weakly significant positive correlation between d-dimer level
above the cut-off according to age and PA diameter above
the cut-off according to gender (r=0.116; p<0.001).

In the logistic regression analysis performed to determine
the effect of independent variables on mortality, 30-day
mortality was 2.2 times higher in male patients and 20.1
times higher in patients aged 44 years and older. It was
found that a higher d-dimer level according to age and a PA
diameter above the limits according to gender increased 30-
day mortality by 2.8 and 2.2 times, respectively (Table 2).
Discussion

In our study, PA diameter and d-dimer levels were found to
be higher in both the group with typical COVID-19 chest CT
findings and in patients who died within 30 days. However,
unlike the literature, there was no significant difference in
PA diameter and d-dimer levels between patients with and
without PE. We found a weak correlation between patients
with increased d-dimer levels according to age and patients
with increased PA diameter according to gender.

Numerous studies suggest that thrombotic microangiopathy
affecting the pulmonary vasculature is an important
pathophysiologic mechanism in severe COVID-19 disease
(18). Thromboembolic events in COVID-19 pneumonia are
reported to occur most frequently (25%) in the lungs (19).
Studies have reported that elevated levels of d-dimer in
patients with COVID-19 are suggestive of the presence of
microvascular thrombus and PE (20,21).
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D-dimer Pulmonary artery diameter
n o Median o000 Median o905 ¢y
(min-max) (ng/ml) (min-max) (ng/ml)
(ng/ml) (ng/ml)
810
. 1136- 26.1
Typical 1195 (190- 1560 (17.042.0) 26.3-26.7
Chest CT 27780)
- <0.001 <0.001
Classification 500
Without 207 (190- 715- 24.8 24.7-25.7
pneumonia 15020) 1149 (16.2-20.1)
5020
4565- 27,2
Negative 43 (530- ! 26.2-29.0
28420) 8605 (18.9-40.6)
CTPA 0.463 0.575
2725
1867- 28,9
Positive 12 (580- ! 25.4-29.8
477 19.9-30.
18320) 9 (19.9-30.9)
680
. 1136- 25.6
Alive 1427 (190- 1326 (16.2-45.0) 25.9-26.3
30-days 27780)
. <0.001 <0.001
Mortality 1600
2310- 27.8
Dead 227  (250- 27.6-28.8
28420) 3170 (17.0-46.0)

Table 1. Analysis of d-dimer and pulmonary artery diameter according to variables.
CT: Computed tomography; CTPA: Computed tomography pulmonary angiography; min: minimum; max: maximum; Cl:

confidence interval.

OR %95 Cl p
<0.00
44 years and older 20.112 6.367-63.527 1
High age-adjusted <0.00
. 2.813 1.955-4.048
D-dimer value 1
<0.00
Male 2.243 1.646-3.056 1
Wide PA according <0.00
2.194 1.619-2.973

to gender

Table 2: Multivariate logistic regression analyses of
variables affecting 30-days mortality.

OR:odds ratio; Cl:confidence interval; PA:pulmonary artery.

Elevated laboratory parameters indicative of coagulation on
hospital admission in COVID-19 patients are associated with
an increased incidence of in-hospital thromboembolic
events and mortality (5,22).

In a multicenter study of 1461 patients in Italy, Espasito et
al. showed that d-dimer levels were higher in patients who
died (23). Ippolito et al. reported that d-dimer elevation was
associated with a high incidence of PE in patients
hospitalized for COVID-19 infection (24). Similarly,

Espallargas et al. suggested that the incidence of PE
increases with increasing d-dimer concentrations (25). In our
study, we found higher d-dimer levels both in patients with
typical COVID-19 CT findings and in patients who died within
30 days. However, in contrast to other studies, there was no
significant difference in d-dimer levels between patients
with and without PE. This may be explained by the higher
incidence of critical illness, infection, acute kidney injury,
and extrapulmonary thromboembolic events that can cause
d-dimer elevation in COVID-19 patients.

In their study, Spagnolo et al. found a median PA diameter
of 31 mm (IQR 28-33 mm) in patients undergoing chest CT
after COVID-19 infection, which was higher than the
Framingham Heart Study reference values of 27 mm and 29
mm for women and men, respectively (26). They reported
that the reason why PA diameter was found to be higher in
patients who died of COVID-19 compared to those who
survived might be due to factors other than PE, such as viral
autoimmune endothelial damage or procoagulant
abnormalities (high levels of d-dimer and fibrin degradation
products, presence of antiphospholipid antibodies,
prolonged prothrombin time and activated partial
thromboplastin time) (20,27-29). In our study, we found
higher PA diameters in patients with typical COVID-19 CT
findings who died within 30 days. However, in contrast to
other studies, there was no significant difference in PA
diameter values between patients with and without PE.
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"Ocal et al. reported that a pulmonary artery diameter
greater than 3.315 cm predicted mortality with 98%
sensitivity and 89% specificity. They also found that a
pulmonary artery diameter greater than 3.315 cm increased
mortality by 65 times (8). Timurkaan et al. observed an
increase in mortality in patients with more than 50% lung
lesions. The study also reported a significant difference in
pulmonary artery diameter compared with patients with less
than 50% lung lesions (6). Our study also observed a
significant difference in pulmonary artery diameter in
patients with typical COVID-19 lesions on chest CT compared
with patients without pneumonia findings. Additionally, we
found that an increase in PA diameter according to gender
was associated with a 2.1 times increase in mortality.
Tastemur et al. conducted a study on COVID-19 patients and
found a positive correlation (r=0.231, p<0.001) between PA
diameter and d-dimer (7). Another study also found a
positive correlation between PA diameter and d-dimer (30).
Our study observed a significant positive correlation
between d-dimer and pulmonary artery diameter (r=0.226,
p<0.001). D-dimer is a fibrin degradation product that
suggests thrombosis in the circulation. The d-dimer level is
directly correlated with the diameter of the pulmonary
artery. This suggests that the increase in pulmonary artery
diameter in COVID-19 patients may be related to thrombosis
in the vascular circulation.

In critically ill COVID-19 patients, there were patients with
limitations in CTPA application due to concomitant renal
failure. Our study effectively predicts microvascular
thrombosis with PA diameter and d-dimer measurement,
especially in patients with CTPA limitations. Although PA
diameter on non-contrast CT is higher in patients with poor
prognosis, pulmonary vascular measurements on non-
contrast CT scans alone may not be sufficient to decide for
CTPA (26).

Limitations

The major limitation of our study is its retrospective nature.
The number of patients who underwent CTPA and were
found to have pulmonary embolism was small. Other
limitations include the lack of data on PA diameter and
pressure by right heart catheterization or echocardiography.
The statistical analysis of our study was made between
category 1 (typical CT findings for COVID-19) and category 4
(without pneumonia) groups in the analysis according to CT
classification. Categories 2 and 3 were excluded. The PA
diameter measurements of the patients were obtained
during COVID-19 infection. These were not compared with
any PA diameter measurements of the patient before
COVID-19 infection. Comparison of PA diameter on non-
contrast chest CT of the same patient before and after
COVID-19 infection may be important to determine whether
the increase in PA diameter is due to COVID-19 infection.
Another limitation of our study is that PA diameters were
measured manually. Different results may be obtained if the
measurements are performed by different radiologists.

Conclusion
Increased pulmonary artery diameter and high d-dimer
levels were found to be higher in both the group with typical

Coskun et al.
COVID-19 chest CT findings and in patients who died within
30 days. Unlike the literature, we found a weak positive
correlation between d-dimer and pulmonary artery
diameter in COVID-19 patients. Our study supports that the
high d-dimer levels in COVID-19 patients are associated with
mortality and an increased risk of thrombosis in pulmonary
and systemic vascular structures. Thoracic CT, as a non-
invasive and easily accessible test, is important in predicting
mortality and early treatment planning.
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Platelet Mass Index as a Predictor of Prognosis in Hemorrhagic Stroke

Hemorajik Inmede Platelet Kitle indeksinin Prognoz ile lliskisi
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ABSTRACT

Aim: Platelet mass index (PMI) is an inexpensive parameter
which can be easily calculated from complete blood count. It has
been recently claimed as a good inflammation parameter that is
closely related to platelet function and is also believed to indicate
the aggregation capacity of platelets. The present study aimed to
investigate the prognostic value of PMI in patients with acute
hemorrhagic stroke.

Material and Methods: All patients aged 18 years or over who
were diagnosed with subarachnoid or intracerebral hemorrhage
between 2014 and 2018 were included in the study. Platelet mass
index was calculated with the formula “PMI = platelet count x
MPV”
of secondary brain injury, laboratory parameters, need for surgical
intervention, length of hospital stay, and 30-day mortality were

. The type and localization of hemorrhagic stroke, presence

compared between survivor and non-survivor patients. Receiver
Operating Characteristic (ROC) analysis was performed in order to
discriminate surviving patients on the 30th day.

Results: A total of 103 patients were included. PMI was
significantly higher in the surviving patients (1912 [IQR 25-75%:
1544.2-2468.2]) compared to the non-surviving ones (1722.1 [IQR
25-75%: 1332.2-2114]) (p=0.039). There was no significant
difference in the parameters showing platelet function and
inflammation, including PMI levels in patients with and without
secondary injuries or surgical intervention (p> 0.05 for all). AUC
value was found to be 0.628 (95% Cl: 0.517-0.738) for PMI in
discriminating surviving patients on the 30th day.

Conclusion: This study revealed that the patients who died by
30th day after hemorrhagic stroke had lower PMI levels. However,
the predictive accuracy of PMI for 30-day survival was poor.
Therefore, we believe that PMI cannot be used alone in predicting
prognosis of hemorrhagic stroke, but in combination with other
markers of platelet function and inflammation, it may contribute to
clinicians in patient risk assessment.

Keywords: Hemorrhagic stroke, subarachnoid hemorrhage,
intracerebral hemorrhage, platelet mass index
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0oz

Amag: Platelet kitle indeksi (PKi), tam kan sayimindan kolayca
hesaplanabilen ucuz bir parametredir. Son zamanlarda trombosit
fonksiyonu ile yakindan iligkili olan iyi bir enflamasyon parametresi
oldugu ve ayni zamanda trombositlerin agregasyon kapasitesini
gosterdigi iddia edilmistir. Bu calismada PKi parametresinin akut
hemorajik inmeli hastalarda prognostik degerinin arastirilmasi
amagclanmistir.

Gereg ve Yontemler: Calismamiza 2014-2018 yillari arasinda
subaraknoid ya da intraserebral hemoraji tanisi alan 18 yas ve lizeri
tim hastalar dahil edildi. PKi, platelet sayisi ve ortalama platelet
hacminin carpimi formili ile elde edildi. Yasayan ve 6len hastalar
arasinda hemorajik inmenin tipi ve lokalizasyonu, sekonder beyin
hasari varligi, laboratuar degerleri, cerrahi girisim gerekliligi,
hastane kalis stireleri ve 30 guinlik mortalite oranlari karsilastirildi.
30. Ginde yasayan hastalarin ayriminda PKi’ nin etkinligi icin
Receiver Operating Characteristic (ROC) analizi yapildi.

Bulgular: Calismaya toplam 103 hasta dahil edildi. Yasayan
hastalarda PMI (1912 [IQR 25-75%: 1544.20-2468.28]) olen
hastalara gore (1722.10 [IQR 25-75%: 1332.26-2114]) istatiksel
olarak anlaml diizeyde yuksekti (p=0.039). Sekonder beyin hasari
veya cerrahi girisim olan ve olmayan hastalar karsilastirildiginda,
PKi dahil trombosit fonksiyonu ve inflamasyonu gésteren
parametreler agisindan anlamli bir fark bulunmadi (p <0.05). ROC
analizinde 30. giinde yasayan hastalari ayirt etmede PMI igin egri
alti alan (AUC) degeri 0.628 (% 95 Cl: 0.517-0.738) saptandi.

Sonug: Calismamizda hemorajik inme sonrasi ilk 30 giinde
mortal seyreden hastalarda PKi diizeylerinin daha diisiik oldugunu
belirledik. Ancak, PKi’ nin 30 giinliik yasam tahmininde performasi
zayift. Bu nedenle, PKi’ nin hemorajik inmede prognoz
ongorusiinde tek basina kullanilamayacagini ancak diger platelet
fonksiyon ve inflamatuvar belirteglerle birlikte klinisyenlerin hasta
risk degerlendirmesine katki sunabilecegini disiinmekteyiz.

Anahtar Kelimeler: Hemorajik inme, subaraknoid kanama,
intraserebral hemoraji, platelet kitle indeksi
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PMI in hemorrhagic stroke

Introduction

Hemorrhagic stroke, which can occur in two types as
intracerebral hemorrhage (ICH) and subarachnoid
hemorrhage (SAH), continues to be one of the important
causes of morbidity as well as mortality in adults (1, 2). It has
been shown by experimental models that, immediately after
the onset of bleeding, blood components entering the
intracerebral spaces activate a series of complex
inflammatory responses such as microglia activation,
increased cytokine secretion, and infiltration of damaged
areas by neutrophils and macrophages (3, 4). Therefore,
determining inflammatory indices that can predict the
prognosis of patients with hemorrhagic stroke has become
an interesting subject of research.

Platelets, whose main task is to provide hemostasis, play an
important role in inflammatory reactions and systemic
immune response (5). Thus, some platelet-related
parameters such as mean platelet volume (MPV) have been
reported to be the prognostic markers of inflammatory
response in various diseases (6). Platelet mass index (PMI)
has recently been introduced into the literature as a better
inflammation parameter than MPV, in addition to being
closely related to platelet function (7, 8). In a recent study,
PMI was found to be associated with disease severity in
upper gastrointestinal bleeding (9). Nevertheless, no study
in the literature has yet investigated PMI in patients with
hemorrhagic stroke.

In our study, we aimed to investigate the prognostic value of
PMI, an inexpensive and widely used parameter which can
be easily calculated from complete blood count parameters,
in the patients with acute hemorrhagic stroke.

Material and Methods

Study design and setting

This retrospective study was conducted in a tertiary
emergency department (ED) after being approved by the
local ethics committee (No: 2012-KAEK-15/2142). All
patients aged 18 years or over who were diagnosed with SAH
or ICH between 01.01.2014 and 01.01.2018 were included in
the study. Patients who developed SAH or ICH due to
traumatic injury, who were using antiaggregant drugs, who
had bleeding disorders or a history of hematological disease,
who had active infection or a history of inflammatory
disease, and who had a malignancy or pregnancy were
excluded from the study. Demographic data, comorbidities,
Glasgow Coma Scale (GCS) scores at admission, the type and
location of hemorrhagic stroke, presence of secondary brain
injury (cerebral edema, midline shift, intraventricular
hemorrhage), the first laboratory values at admission to ED,
need for surgical intervention, length of hospital stay, and
30-day all-cause mortality were reviewed using the hospital
data system in hospitalized patients. Discharged patients
were followed up by reviewing the patients’ online medical
records and calling their phone numbers registered in the
hospital information system. Patients with missing data
were also excluded.

Laboratory parameters

Complete blood count analysis was performed with Mindray
BC-6800 device, and the biochemical parameters were
studied using Beckman Coulter AU5800 (USA) device. PMI
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was calculated with the formula “PMI = platelet count x
MPV”.

Statistical Analysis

Study data were analyzed using IBM SPSS 24.0 (Chicago, IL,
USA) statistical software. Whether the distribution of
discrete and continuous numerical variables was compatible
with the normal distribution was analyzed with
Kolmogorov-Smirnov test. As they did not meet the
normality criteria, they were expressed as median values
and interquartile range (IQR, 25-75%); categoric variables
were expressed as number and percentage (%). Categoric
variables were compared using Chi-square test and
continuous variables using Mann Whitney-U test. In order
to determine the PMI threshold values between the
surviving and non-surviving patient groups, a Receiver
Operating Characteristic (ROC) curve was drawn and area
under the curve (AUC) was calculated. p <0.05 was
considered statistically significant for all study results.

Results

During the study period, 103 patients who were diagnosed
with hemorrhagic stroke were included (Figure 1, Flowchart
of patients). Males constituted 59.22% of the study
population; the patients had a median age of 64 (IQR 25-
75%: 53-84) years. Fifty-eight (56.31%) patients had ICH, and
45 patients had SAH. The median GCS was 15 (IQR 25-75%:
7-15). Surgical interventions were performed for 12.62% of
the patients. Considering the in-hospital prognosis of
patients with secondary injury, it was seen that 26 patients
(40.6%) died. While 6 of 38 patients discharged from the
hospital died within the first 30 days, the total 30-day all-
cause mortality rate in the entire study population was
31.06%. Additionally, out of a total of 71 surviving patients,
28 were SAH and 43 were ICH, according to hemorrhagic
stroke type. Table 1 shows the patients’ demographic and
clinical data and the laboratory parameters.

When the characteristics of surviving and non-surviving
patients were compared, statistically significant differences
were found for GCS, PMI and the presence of cerebral
edema, midline shift and intraventricular hemorrhage.

Patients diagnosed with
hemorrhagic stroke in the ED
(n=198)

Excluded patients (n=95
-Traumatic injury
-Antiaggregant drug use
-History of bleeding disorder

-History of hematological disease

B ————
-Active infection
-History of inflammatory disease
-Malignancy
-Pregnancy

v -Missing data

Patients with hemorrhagic
stroke who were included in

final analyses (n=103)

Figure 1. Flowchart of patients
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Data/ Parameter n (%) or median (IQR 25-75)

Male gender, n (%) 61 (59.22)
Age, median (IQR 25-75) 64 (53-84)
Comorbidities, n (%)
Hypertension 55 (53.39)
Diabetes mellitus 21(20.38)
Chronic renal failure 8(7.76)
Coronary artery disease 18 (17.47)
Chronic heart failure 9(8.73)
Cerebrovascular disease 8(7.76)
Stroke type, n (%)
Intracranial Hemorrhage (ICH) 58 (56.31)
Subarachnoid Hemorrhage (SAH) 45 (43.68)
Location, n (%)
Bilateral 11 (10.67)
Basal ganglia 35 (33.90)
Frontal lobe 30(29.12)
Parietal lobe 44 (42.71)
Temporal lobe 32(31.06)
Occipital lobe 10 (9.70)
Cerebellum 6(5.82)
Secondary Injury, n (%)
Cerebral edema 48 (46.60)
Midline shift 11 (10.67)
Intraventricular hemorrhage 31 (30.09)
GCS, median (IQR 25-75) 15 (7-15)
Laboratory parameters, median

(IQR 25-75)
White blood cell 11.20(8-13.70)
Hemoglobin 13.80(12.30-15.22)
Hematocrit 40.90 (36.30-45.30)
Platelet count 214 (189-250)
MPV 8.58 (7.42-9.66)
RDW 15.20 (14.10-16.30)
PMI 1814.40 (1517-2282.40)
Glucose 138 (112-186)
Urea 36.60 (25.69-51.38)
Creatinine 0.86 (0.75-1.04)
Surgical intervention, n (%) 13 (12.62)
Length of hospital stay, days 6 (2-16)

median (IQR 25-75)
In-hospital mortality, n (%) 26 (40.62)
Discharge after hospitalization, n 38 (59.37)

(%)
Overall 30-day mortality, n (%) 32 (31.06)

Tablel. Demographic data and clinical data of patients and laboratory
parameters

GCS; Glasgow coma scale, MPV; Mean platelet volume, PMI; Platelet mass
index,

While no significant difference was observed in other
laboratory parameters showing platelet count and
inflammation, PMI was significantly higher in the surviving
patients (1912 [IQR 25-75%: 1544.20-2468.28]) compared
to the non-surviving ones (1722.10 [IQR 25-75%: 1332.26-
2114]) (p=0.039) (Table 2). Subgroup analyzes for secondary
injury, surgical intervention and laboratory parameters in
both hemorrhagic stroke types were also given in Table 3.

There was no significant difference in PMI, platelet count,
MPV and RDW levels in patients with and without secondary
injuries (p> 0.05 for all). Similarly, when patients with or
without surgical intervention were compared, no significant
difference was found in terms of parameters showing
platelet count and inflammation, including PMI (p>0.05 for
all) (Table 4). Subgroup analyzes for PMI in both patients’
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groups with and without secondary injury were also given in
Table 5.

A ROC analysis was performed, and the AUC was calculated
to find out the cut-off level for PMI level between surviving
and non-surviving patients on the 30th day. AUC value was
found to be 0.628 (95% Cl: 0.517-0.738) for PMI in
discriminating surviving patients (Figure 2). When the PMI
threshold value was taken as 1827.50, PMI levels above this
value could predict surviving patients with sensitivity of
54.92% (95% Cl: 42.64-66.7), specificity of 71.80% (95% Cl:
49.92%-83.80%), positive likelihood ratio of 1.76 (95% Cl:
1.01-3.07), negative likelihood ratio of 0.66 (95% Cl: 0.47-
0.93), positive predictive value of 81.20% (95% Cl: 69.10%-
87.12%), and negative predictive value of 41.80% (95% Cl:
32.72%-49.30%).

ROC Curve
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Figure 2. ROC curve for PMI in discriminating surviving patients on the
30th day

Discussion

In our study, in which we investigated the relationship
between PMI and 30-day prognosis in patients with
hemorrhagic stroke, we obtained three important findings.
First, unlike other platelet function markers and
inflammation indicators (platelet count, MPV, RDW), PMI
levels showed statistically significant difference between the
surviving and non-surviving patients. This result supports the
idea that PMI, a novel marker, may be a more effective
indicator for both platelet functions in bleeding
pathophysiology and inflammatory response. Second, we
found that platelet function and inflammation markers,
including PMI, did not differ significantly in patients who
developed acute central damage secondary to hemorrhage
(cerebral edema, midline shift and intraventricular
hemorrhage) and required urgent surgical intervention.
Finally, we found that the predictive accuracy of PMI for 30-
day survival was poor (AUC = 0.628). Although PMI can give
an idea to the clinician in conjunction with other variables,
we believe that it cannot be used alone to predict prognosis
due to the complex pathophysiological process of
hemorrhagic stroke and patient-dependent multifactorial
variable course.
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Survivor Non-survivor
(n=71) (n=32) p
Age, median (IQR 25-75) 64 (53-80) 70 (53-87.70) 0.280
Male gender, n (%) 43 (60.56) 18 (56.25) 0.680
Stroke Type, n (%)
ICH 43 (60.56) 15 (46.87) 0.195
SAH 28 (39.43) 17 (53.12)
GCS, median (IQR 25-75) 15 (13-15) 5 (3-10) <0.001
Secondary Injury, n (%)
Cerebral edema, 28 (39.43) 20 (62.50) 0.030
Midline shift 2(2.81) 9(28.12) <0.001
Intraventricular hemorrhage 17 (23.94) 14 (43.75) 0.043
Laboratory parameters, median (IQR 25-75)
Platelet count 220 (189-263) 205(189-247) 0.175
MPV 8.82 (7.44-9.86) 8.24 (7.40-8.86) 0.131
RDW 15 (14-16.20) 15.22 (14.46-17.28) 0.248
PMI 1912 (1544.20-2468.28) 1722.10 (1332.26-2114) 0.039
Surgical intervention, n (%) 7 (9.85) 6 (18.75) 0.217
Table 2. Comparison of surviving and non-surviving patients
Survivor Non-survivor p
(n=71) (n=32)

Secondary Injury, n (%)
ICH patients:
Cerebral edema 17 (39.5) 8(53.3) 0.353
Midline shift 2(4.7) 4(26.7) 0.034
Intraventricular hemorrhage 11 (25.6) 9 (60) 0.016
SAH patients:
Cerebral edema 11 (39.3) 12 (70.6) 0.042
Midline shift 0(0) 5(29.4) 0.005
Intraventricular hemorrhage 6(21.4) 5(29.4) 0.722
Laboratory parameters, median (IQR 25-75)
ICH patients:
Platelet count 214 (186-266) 207(185-250) 0.450
MPV 8.90 (7.30-10.10) 8.58 (8.10-8.90) 0.582
RDW 15.2 (14.1-16.2) 15.0(13.9-17.1) 0.817
PMI 1912 (1536-2377) 1783 (1539-2114) 0.389
SAH patients:
Platelet count 224 (190-261) 201 (189-241) 0.223
MPV 8.87 (7.49-9.80) 7.80 (7.02-9.05) 0.117
RDW 14.9 (13.3-15.6) 15.3 (14.6-17.3) 0.149
PMI 1932 (1610-2552) 1687 (1289-1997) 0.039
Surgical Intervention, n (%)
ICH patients N/A N/A N/A
SAH patients 7(9.85) 6(18.75) 0.217
Table 3. Subgroup analyzes for secondary injury, surgical intervention and laboratory parameters in both hemorrhagic stroke types

Patients with Patients without Need for Surgical No need for surgical

Secondary Injury Secondary Injury p intervention intervention p
(n=64) (n=39) (n=13) (n=90)
1807.20 1827.56 0.962 1820 1791.70 0.990
PMI (1522.50-2334.72) (1502.12-2227) (1510.30-2207.32) (1516.90-2299.32)
Platelet 214 (189-254) 217 (188-250) 0.691 215(192-253) 214 (187-251) 0.781
count

MPV 8.40 (7.43-9.60) 8.77 (7.40-9.63) 0.563 8.20 (6.60-9) 8.63 (7.57-9.73) 0.125
RDW 15.20 (14.22-

15.05(13.95-16.52) 16.20) 0.943 15 (14.30-15.66) 15.22 (13.90-16.34) 0.509

Table 4. Comparison of laboratory parameters in patients with and without secondary injury or surgical intervention
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Survivor Non-survivor p
(n=26) (n=38)
Patients with Secondary Injury
PMI, median (IQR 25-75) 1943.97 (1605.60-2637.60) 1706.52 (1302.26-1876.05) 0.014
Survivor Non-survivor p
(n=33) (n=6)
Patients without Secondary Injury
1827.56 (1487.06-2299.56) 1989.81 (1581.98-2255.95) 0.876

PMI, median (IQR 25-75)

Table 5. Comparison of PMI in survivor and non-survivors in patients’ groups with and without secondary injury

In recent years, the effects of inflammation and
coagulopathy on the outcome of many pathophysiological
conditions have been discovered, and accordingly, the
prognostic value of blood parameters associated with both
processes in various inflammatory diseases including ICH has
begun to be investigated (10). Srinivasan et al. found that the
leukocyte count is associated with clinical outcome in
cerebrovascular diseases/SAH; Tao et al. reported similar
findings for platelet/lymphocyte ratio (PLR), Chen et al. for
MPV, and Siegler et al. for RDW (11-14). It has been
suggested that PMI, which has recently started to find a
place in the literature, may be a more effective prognostic
marker than other platelet-related inflammatory
parameters. While Krecak et al. reported that PMI is
associated with thrombotic risk in polycythemia vera, Gao et
al. associated PMI values with liveoid vasculopathy, Ozbalci
et al. with reduced progression in chronic lymphocytic
leukemia, Wang et al. with liver fibrosis in chronic hepatitis
B and Akpinar et al. with slow coronary phenomenon (15-
19). Although PMI continues to be investigated in the
literature for many different conditions belonging to many
different systems, studies on hemorrhage are quite limited.
In a study conducted by Okur et al. in preterm infants, it was
reported that low PMl is an important hemostatic parameter
associated with a series of morbidities, including
intraventricular hemorrhage (7). Oztiirk et al. reported that,
unlike MPV, pre-delivery PMI values are not associated with
postpartum hemorrhage (20). Korkmaz et al. found that low
PMI measured in very-low-birth-weight newborns at risk of
intraventricular hemorrhage on postpartum of 5 to 7 days
can provide clinicians with knowledge regarding IVH. The
study also reported that the mortality rate, which was 18.6%
in mild stage IVH patients, was 33.9% in severe stage IVH
patients with significantly lower PMI values (21). In our
study, platelet count, MPV and RDW did not show any
significant relationship with 30-day mortality in ICH patients,
while PMI was statistically significantly lower in non-
surviving patients. Low PMI may indicate an inability to limit
bleeding secondary to impaired platelet function.
Additionally, low PMI can also be considered one of the
indicators of inadequate neuroinflammation. In the
literature, it has been reported that post-bleeding
neuroinflammation is more than a non-specific stress-
related reaction and plays a role in triggering the post-ICH
coagulative response (13). Although excessive inflammation
carries the risk of vasospasm-related cerebral damage, its
deficiency, as indicated by low PMI values, may be another
possible cause of the negative prognostic effect through
coagulation failure, which was found in our study.

Recent studies have reported that some peripheral blood
inflammatory biomarkers such as leukocytes and MPV may
be associated with bleeding severity and complications in
ICH (22-24). However, it has been underlined in different
studies that proinflammatory markers may be independent
of certain parameters determining the short-term prognosis,
such as the infarct area (25-26). For example, while MPV to
platelet ratio was found valuable in the prognosis of ICH in
some studies, it was found unrelated to prognosis in a recent
study by Chen et al. (13, 24, 27). The heterogeneity of the
study populations, the diversity of parameters investigated,
and the differences in prespecified clinical outcomes seem
to be the most likely causes of inconsistent results reported
in the literature. We did not find any statistically significant
relationship between the development of acute central
damage (cerebral edema, midline shift and intraventricular
hemorrhage) secondary to hemorrhage or the need for
urgent surgical intervention and PMI, contrary to the 30-day
prognosis. In bleeding models, it has been shown that many
pathways involved in the inflammatory and coagulative
processes in ICH develop in association with vasospasm (28).
It is known that most of these bleeding-related triggering
effects in both macrovascular and microvascular areas occur
especially in the hyperacute phase (22). Accordingly, our
results suggest that PMI is not related early acute
inflammatory response and early complications.

In the literature, different discriminative values ranging from
poor to good (0.648 to 0.803) have been reported for AUC
values related to inflammatory parameters in patients with
ICH (12, 13). In our study, we determined that the AUC value
(0.628) for PMI had a poor performance for the prediction of
30-day survival. To the best of our knowledge, our study is
the first to investigate the prognostic value of PMI in adult
patients with hemorrhagic stroke. PMI is one of the
parameters easily obtainable from inexpensive, fast and
widely available routine blood tests. However, due to this
resultin our study, we believe that PMI cannot be used alone
in predicting prognosis in hemorrhagic stroke due to its
complex pathways and multifactorial variable course that
are yet to be clarified.

Limitations

First of all, our study was a single-center study and enrolled
a relatively small number of patients; thus, our results
cannot be generalized to all centers. Due to our study’ s
retrospective nature, incorrect and missing data may have
affected our study results. In addition, we took the first PMI
values taken after ED admission as basis, but we did not
investigate the time interval these PMI values correspond to
after bleeding. Moreover, we may not have accessed all the
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records of drugs or herbal supplements that could
potentially affect some inflammatory parameters
investigated in our study. Additionally, since we did not have
the complete data on the day of death for all mortal patients
with secondary injuries, we could not be able to interpret the
in-hospital mortality time. Subgroup analyzes were also not
suitable for interpretation because they included a relatively
small number of patients. Finally, we did not evaluate long-
term follow-up of our patients after 30th day, and the course
of PMI levels.

Conclusion

Our study results revealed that the patients who died by
30th day after hemorrhagic stroke had lower PMI levels and
when considered according to the stroke types, this
difference was due to the patients with SAH. However, the
predictive accuracy of PMI for 30-day survival was poor.
Therefore, we believe that PMI cannot be used alone in
predicting prognosis of hemorrhagic stroke, but in
combination with other markers of platelet function and
inflammation, it may contribute to clinicians in patient risk
assessment.
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Retrospective Examination of Trauma Patients Referred to the Emergency Department
During the COVID-19 Pandemic Restriction Period
COVID-19 Pandemi Kisitlama Déneminde Acil Servise Basvuran Travma Hastalarinin Geriye
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ABSTRACT

Aim: The COVID-19 epidemic has affected the entire
health system worldwide. Along with many countries,
restrictions have been introduced in our country. We aim to
examine the characteristics of trauma patients who applied
to the emergency department during the pandemic
lockdown.

Material and Methods: We compared the clinical
features of the trauma-related admissions in the three-
month periods (1/3/2020 — 1/6/2020) with the pandemic
lockdown and the same period of the previous year
(1/3/2019 - 1/6/2019). Demographic characteristics,
mechanism of injury, need for hospitalization, and patient
outcomes were evaluated.

Results: During the pandemic lockdown period, the
patient admission rate decreased by 17.25% compared to
the previous year. This decrease was found to be significant,
especially for those under 85 years old (<0.05). While there
was a significant decrease (<0.05) in cases of forensic cases
and traffic accidents in emergency service admissions. There
was no significant difference in hospitalizations due to traffic
accidents (p=0.257). Patients were mostly hospitalized in the
Orthopedics department. There was no statistically
significant difference before and during the pandemic
(p=0.831).

Conclusion: Similar to the number of emergency service
applications during the pandemic period, there was a
decrease in applications due to trauma. The absence of
significant differences in specific patient groups and
hospitalizations should be considered in pandemic planning.

Keywords: Pandemic, lockdown, COVID-19, trauma,
emergency department
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oz

Amag: COVID-19 salgini diinya genelinde tiim saglik
sistemini etkilemistir. Bircok Ulke ile birlikte, tilkemizde de
kisitlamalar getirilmistir. Bu ¢alisma, sokaga ¢cikma yasaginin
oldugu donemlerde acil servise bagvuran travma hastalarinin
ozelliklerini incelemeyi amaglamaktadir.

Gereg ve Yontem: Kisitlamalarin yogun oldugu tg¢ ayhk
period (1/3/2020 — 1/6/2020) ile bir 6nceki yilin ayni
periyodundaki (1/3/2019 - 1/6/2019) travma nedenli
basvurularin  klinik 6zellikleri karsilastirildi. Demografik
ozellikleri, yaralanma mekanizmasi, hastaneye yatis ihtiyaci
ve hasta sonlanimlari degerlendirildi.

Bulgular: Pandeminin kisitlama déneminde bir 6ncesi
yila gore hasta basvuru oraninda % 17,25 1ik dlists belirlendi.
Bu dislisin o6zellikle 85 yas ve altinda anlamh oldugu
bulundu (<0,05). Acil servis basvurularinda adli vaka ve trafik
kazasi ile basvurularda anlamh azalma (<0,05) saptanirken
trafik kazalarina bagl yatislarda anlamh fark saptanmadi
(p=0,257). Hastaneye vyatislar en sik Ortopedi bolimine
olurken bu durum pandemi Oncesi ve sirasinda anlamli
farklihk olusturmadi (p=0,831).

Sonug: Pandemi déneminde acil servis basvuru sayilarina
benzer sekilde travma nedenli basvurularda da azalma
yasanmustir. Ozellikli hasta gruplari ve hastaneye yatislarda
anlaml fark saptanmamasi pandemi planlamalarinda goéz
oniinde bulundurulmalidir.

Anahtar Kelimeler: Pandemi, kisitlama donemi, COVID-
19, travma, acil servis
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COVID-19 Travma

Giris

COVID-19 enfeksiyonu Aralik ayinda Cin’in Wuhan kentinde
ortaya ¢ikan ve 11 Mart’'ta Diinya Saghk Orgiti (DSO)
tarafindan pandemi olarak kabul edilen viral enfeksiyondur
(1,2). Ulkemizde ilk vaka 11 Mart 2020’de saptanmis ve bu
donem sonrasi c¢esitli kisitlamalara gidilmistir (3). Bu
kisitlamalardan en 6nemlisi sokaga ¢ikma yasagidir. Diinya
genelinde yasanan afetler, salginlar ya da toplumu
ilgilendiren sosyal olaylarin acil servis basvurularini
degistirdigi bilinmektedir (4,5,6). COVID-19 pandemisi ile
birlikte acil servis basvurularinda belirgin diislis gozlenmistir
(7,8).

Travmanin geng¢ yasta oOlimlerin en sik nedeni oldugu
vurgulanmaktadir (9,10). En sik basvuru sebepleri sirasi ile
trafik kazalari, diismeler ve darplar nedeniyle olmaktadir.
Travma nedeni ile Acil Servis’lere yapilan basvurular daha
¢ok geng nifusuilgilendirmesi ve travmaya bagli mortalite ve
morbiditenin yuksek olmasi nedeniyle 6nem arz etmektedir
(10).

Pandemi doneminde diinya genelinde tim hastaneler afet
durumuna gegmis ve yeni planlamalar giindeme gelmistir.
Hastanelerde servisler pandemi servisi ilan edilmis bir¢ok
bolim kendi hastalari disinda COVID-19 hastasi izlemek
zorunda kalmistir (1). Bu donemde acil servislere basvuran
travma hastalarinin benzer oranda azaldigi ve travma
cesitliliginin degistigi gdzlemlenmistir (11, 12). Kisitlamalar
insanlarin yasam tarzinin ve buna bagh olarak maruz
kaldiklari travmanin degismesiyle sonuclanmistir (12). Basit
yaralanmalarin 6zellikle ev kazalarinin ve evde spor
yaralanmalarinin arttigi dikkat cekmistir (13).

Kisitlamalarin en ¢ok oldugu dénemde 3. seviye travma
merkezi olarak hizmet veren bir Universite acil servisine
basvuran travma hastalarinin 6zelliklerini belirlemeyi
hedefledik. Elde edilecek verilerin daha sonraki dénemlerde
pandemi gibi sira disi durumlara hazirliklar yapilabilmesi igin
yol gosterici olacaktir.

Gereg ve Yontemler

Hastane elektronik dosya kayitlarindan 18 yas Uzeri acil
servise travma nedenli bagvuran hastalarin verileri incelendi.
Hastalarin basvuru tarihleri, yas, cinsiyet, triyaj kategorileri,
basvuru sekilleri, yatis ihtiyaci ve yatis yapilan klinikler,
mortalite, gibi degiskenler incelendi. Pandemi déneminde
ozellikle sokaga ¢ikma yasaginin oldugu dénem verileri (11
Mart — 1 Haziran 2020) ile pandemi 6ncesi donem verileri (11
Mart — 1 Haziran 2019) karsilastirildi. Mart ayinda tlkemizde
COVID-19 vakasinin ilk tespit edildigi ay oldugundan calisma
hastalarinin alindigi ilk ay olarak belirlendi. Sokaga ¢ikma
yasaginin en ¢ok oldugu Nisan ayi ve tedbirlerin azaltilmaya
basladigi ay olan Mayis ayi arasindaki veriler bir 6nceki yilin
ayni aylar ile karsilastirildi.  Veriler SPSS 25.0 programi
kullanilarak degerlendirildi. Kategorik degiskenler frekanslar
ve ylzdeler kullanilarak verildi. Hastalarin demografik
verilerinden sirekli degisenler normal dagilima uyanlar
ortalama ve Standart Sapma (SS) olacak sekilde verildi.
Surekli degisken normal dagilima uygun olanlar Student T
testi ile kategorik degiskenler ile bagimsiz gruplar ki-kare
testi ile degerlendirildi. P degeri igin <0,05 anlaml kabul
edildi.

Can ve ark.
Etik Onay
Retrospektif, gozlemsel, tanimlayici nitelikte Helsinki
ilkelerine uygun bir ¢calisma planlandi. Arastirma baslamadan
T.C. Saghk Bakanligi'ndan (2021-01-06T20_12_35) ve
Universite Tibbi Arastirmalar Etik Kurulundan (Karar No: 21-
3T/44) onay alind1.

Bulgular

Acil servise travma ile basvuran 7270 hastanin 18’i
oykusinde travma olmamasi nedeniyle ¢alismadan cikarildi.
Toplam 7252 hastanin 3979 (%54,9) ‘'unun 2019 yilinda, 3273
(%45,1) ‘Gnin 2020 yili Mart-Mayis aylarinda acil servise
basvurdugu belirlendi. Hastalarin demografik ozellikleri
Tablo 1’de yer almaktadir. Acil servise travma ile bagvuran
hastalarda %29,83 oraninda azalma en ¢ok Nisan 2020
ayinda gozlenirken, Mayis 2020’de 6nceki yila gore azalma
olmamistir. Sekil 1'de gosterilmektedir. Travma ile basvuran
hastalarin yas gruplari arasinda istatistiksel anlamlilik
bulunmustur (p<0,05). 65 vyas ve Uzeri hastalarin
basvurularinda %41,1 oraninda azalma mevcutken 18-65 yas
arasindaki azalma %14,1 olarak hesaplanmistir. Hastalarin
yas ortalamasi arasinda bir fark saptanmamistir (p=0,102).
Basvuru triyaj kategorilerinde yesil alan hastalarin arasinda
2019 ile 2020 vyillari arasinda yari yariya bir dusls
saptanmistir (%55,7). Mayis ayinda hasta basvurularin artmis
olmasina ragmen yesil alan hasta sayisinda belirgin azalma
devam ettigi gdzlenmistir (p <0,05).

Bagvuru sayisi

Sekil 1. Acil servise basvuran travma hastalarinin pandemi ilk
ceyregi ile bir yil 6ncesi donem arasindaki azalma.

Travmalar arasinda, trafik kazalarinin %51,5 oraninda
azaldigi gorilmistiir (p<0,050). is kazalarinin %16,5 azaldig
(p=0,381), diger nedenlerin (ayak burkulmasi, yabanci cisim
batmasi, ve diger basit travmalar) %20,5 azaldigi (p=0.072),
adli vakalarin (darp, yiuksekten disme) sayisinin arttig
gbzlenmistir (%10,5) (p<0,050).

Hastalarin yattigi kliniklere gore yatis sayilari incelendiginde
2019 ile 2020 yilinin ayni aylarinda toplamda anlamli farkhlik
saptanmazken (p=0,070), Ortopedi klinigine yatislarda %36,1
oraninda azalma tespit edildi. Ortopedi yatis endikasyonu
incelendiginde etiyolojide anlamli farkllik saptanmamistir
(p=0,831). Her iki donemde de en sik (%34,4/37) yatis nedeni
femur fraktiria olarak bulunmustur.

Hastaneye yatis endikasyonu bulunan hastalar
degerlendirildiginde, 65 yas Gizerinden belirgin azalma
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2019 2020
Fark
Mart Nisan Mayis Mart Nisan Mayis (%) p
n(%) n(%) n(%) n(%) n(%) n(%)
Yas (SD) 41,65 40,70 40,20 39,90 40,98 40,57 - 0,102
+13,23 +18,83 +17,86 +16,74 +16,54 +16,30
Yas Araligi
18-64 925 1240 1284 684 920 1357 -14,1 <0,05
86,2% 85,7% 88,0% 89,9% 90,6% 90,7%
65-74 72 104 91 38 49 63 -43,8 <0,05
6,7% 7,2% 6,2% 5,0% 4,8% 4,2%
75-84 53 69 53 24 25 55 -40,6 <0,05
4,9% 4,8% 3,6% 3,2% 2,5% 3,7%
85 ve Uzeri 23 34 31 15 22 21 -34,1 0,107
2,1% 2,3% 2,1% 2,0% 2,2% 1,4%
Cinsiyet
Kadin 352 506 512 198 322 469 -27,8
32,8% 35,0% 35,1% 26,0% 31,7% 31,4%
<0,05
Erkek 721 941 947 563 694 1027 -12,5
67,2% 65,0% 64,9% 74,0% 68,3% 68,6%
Bagvuru Triyaji
Yesil 46 52 76 16 29 32 -55,7
4,3% 3,6% 5,2% 2,1% 2,9% 2,1%
<0,05
San 1019 1388 1372 734 978 1459 -16,1
95,0% 95,9% 94,0% 96,5% 96,3% 97,5%
Kirmizi 8 7 11 11 9 5 -3,8
0,7% 0,5% 0,8% 1,4% 0,9% 0,3%
Sonlanim
Yatig 103 105 130 53 63 110 -33,1 <0,05
9,6% 7,3% 8,9% 7,0% 6,2% 7,4%
Ex 4 2 2 4 3 0 -12,5 Na
0,4% 0,1% 0,1% 0,5% 0,3% 0,0%
izinsiz Terk 88 113 107 60 51 74 -29,9 <0,05
8,2% 7,8% 7,3% 7,9% 5,0% 4,9%
Sevk 5 9 0 5 6 3 - Na
0,5% 0,6% 0,0% 0,7% 0,6% 0,2%
Tablo 1. Acil servis travma birimine basvuran hastalarin pandeminin ilk geyregi ile bir 6énceki yilin ayni déneminin karsilagtirmasinin

demografik verileri.

saptanmistir. 75 yas ve Uzeri hastane yatis endikasyonu olan
hasta sayisinda anlamli degisiklik olmadigi bulunmustur. (75-
84 vyas p=0,070, 85 ve Uzeri yas icin p=0,434). Yatis
endikasyonu  olan hastalarin basvuru nedenleri
incelendiginde is kazasi (%61,9) ve trafik kazasinin (%45) ayni
donemin onceki yihna gbére vyar yariya azaldig
gorulmektedir. Trafik kazasina bagh hastane yatislarinda iki
donem arasinda anlaml fark saptanmamistir (0,257) (Tablo
2).
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Tartisma

Pandeminin ilk aylarinda acil servise basvuran travma
hastalarini degerlendirdigimiz ¢alismamizda, 2019 yilinin
ayni aylari ile karsilastirdigimizda 06zellikle Mart-Nisan
aylarinda hasta sayisinda belirgin diists dikkatimizi ¢ekti. Acil
servise basvuru ve hastaye vyatis gereksinimi agisindan
degerlendirildiginde, 85 yas Uzeri hasta sayisinda donemler
arasinda anlamli  fark olmadigi saptandi. Basvuru
nedenlerine bakildiginda adli vaka ve trafik kazalarinda
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2019 2020 Fark (%) p

Yas Araligi

18-64 218 172 -21,1 <0,05
55.9% 44.1%

65-74 52 20 -61,5 <0,05
72.2% 27.8%

75-84 43 19 -55,8 0,070
69.4% 30.6%

85 ve Uzeri 25 15 -40 0,434
62.5% 37.5%

Basvuru Nedeni

Travma 190 118 -37,9 0,206
61.7% 38.3%

is Kazasi 42 16 -61,9 <0,05
72.4% 27.6%

Adli Vaka 66 70 +6 <0,05
48.5% 51.5%

Trafik Kazasi 40 22 -45 0,257
64.5% 35.5%

Tablo 2. Yatan hastalarin yas araliginda ve basvuru nedenine gore
dagilimlar.

anlamh azalma mevcutken yatis endikasyonu agisindan
bakildiginda trafik kazasi nedenli yatislarda her iki yil
arasinda fark saptanmadi. Yatis yapilan en sik klinik olan
ortopedi  vyatislarindaki  patolojilerde  anlamh  fark
saptanmadi.

Literatlir verilerine benzer olarak arastirmamizda da
pandemiile birlikte acil servise basvuran travma hastalarinin
sayisinda anlamh diisiis (%17,25) saptandi (2,9). Waseem ve
arkadaslarinin ¢alismasinda kisitlamamalarin  gevsetildigi
Mayis 2020 ayinda. Mayis 2019 ile benzer travma basvuru
oranlarina ulasilmis oldugunu bildirmistir (14). Benzer
sekilde galismamizda hasta sayisinin 2020 Mayis ayinda bir
onceki yila gére artmis oldugu gézlemlenmektedir. Bu artis
yasaklarin gevsetilmesi, sosyal izolasyonun psikojik etkileri
ile iliskilendirilebilir.

Adli vakalarin basvuru oraninin diismemesi buna ragmen
trafik kazasi ve is kazasi basvurularinin azalmasi, evden
¢alismanin artmasi, vardiyeli calisma sistemlerine gecilmesi
ve sokaga cikma yasagina baglanabilir. Literatiirde travma
nedenli basvurularda ev kazalarinin arttigi bildirilmektedir
(13). Trafik kazalari ve buna bagh yaralanma ve 6limlerin
azaldigi saptanmistir (1,11,15,16).

Calismamizda ortopedi klinigine yatislarinda anlamli fark
olmamasi Coskun ve arkadaslarinin acil servis basvuru
sonras! ortopedi konsiltasyon istenilen hastalarla yaptig
calismada anlamh farkin olamamasi ile benzerdir (17).
Literatiirde pandemi déneminde femur fraktiirii nedeniyle
yatislarda artis gozlemlenmektedir (15). Osteoporoz
zemininde femur kiriklarinda literatiirde  pandemi
doneminde anlamh  azalma  gorilmemistir  (2,15).
Calismamizda benzer olarak femur osteoporotik kiriklarinda

Can ve ark.
pandemi oncesine goére fark bulunmamistir. Bu durumda
yash popilasyona 06zel travma olan femur kiriklarinin
pandemi durumlarindan etkilenmedigi distnulebilir.
Literatiirde vyaslilarin, o6zellikle kirilganhga bagh travma
basvurularinda anlamh disis saptanmadigi belirtilmektedir
(18). Benzer sekilde gcalismamizda 75 yas ve Uzeri hastalarda
acil basvurusu ve yatis ihtiyaci agisindan her iki yil arasinda
fark olmadigini goérdiik. Bu bulgular vyaslilarin travma
maruziyetinin  pandemiden  etkilenmedigini  seklinde
yorumlanabilir.

Azalan trafik kazasi oranina ragmen yatis ihtiyacinda anlamli
farklihk olmamasi pandemide dahi ortopedi kliniginin ayni is
ylkiine sahip olacaginin géstergesi olarak degerlendirilebilir.

Kisithhiklar

Calismamiz retrospektif olmasi, tek merkezli olmasi kisithhk
olusturmaktadir. Basvuran hastalarin travma ciddiyetlerinin
belirlenememesi, ¢oklu travma hastalarinin
degerlendiriimesindeki kayiplar yorumlari kisitlamaktadir.
Travma hastalarinin planlamasinin daha genis kapsamh
¢alismalara ihtiyag vardir.

Sonug

Pandeminin kisitlama doéneminde 6zellikle sokaga ¢ikma
yasag! kaynakl travmalarda diisiis g6zlenmektedir. Ozellikli
gruplar olan adli vakalar ve yaslilardaki femur kiriklari bu
disisten etkilenmemektedir. Travma ile ilgili pandemi
planlamalarinda bu durum géz énilinde bulundurulmahdir.

Cikar Catismasi: Yazarlar gikar ¢atismasi bildirmemislerdir.

Finansal Destek: Bu calisma herhangi bir finansal destek
almamustir.

Yazar Katkisi: OC; literatiir tarama, ¢alisma plani, veri girisi,
makale yazimi; SY; calisma plani, istatistik, makale yazimi;
YAC; literatlr tarama, makale diizenleme; ME; istatistik,
makale diizenleme.

Etik Kurul Onayi: T.C. Saghk Bakanhgi’'ndan (2021-01-
06T20_12_35) ve Universite Tibbi Arastirmalar Etik
Kurulundan (Karar No: 21-3T/44) onay alinmistir.
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Investigation of the Profile of Newborns Presenting to the Pediatric Emergency

Department

Cocuk Acil Servisine Basvuran Yenidogan Profilinin incelenmesi

Selen Simsek Pervane!™, Cigdem Cicek 2*, Halit Halil 3

ABSTRACT

Aim: Newborn babies are a sensitive population whose
diseases may be overlooked due to their faint complaints and
sometimes they may be thought to be sick due to various
complaints although they are not sick. Although it is not preferred
that this group, which should be examined under appropriate
conditions and by a specialist physician, present to the pediatric
emergency department, this situation is frequently encountered.
The aim of this study was to investigate the presentation patterns
of newborns to the pediatric emergency department. Presenting
complaints, investigations and discharge information were
evaluated.

Material and Methods: Infants aged 0-28 days who were
brought to the Pediatric Emergency Department with any
complaint between January 2020 and September 2023 were
retrospectively analyzed from the hospital database.

Results: A total of 228 newborn babies admitted to the
pediatric emergency department during the study period were
examined. Among these, 4-7 days old infants were the most
frequently admitted infants. The most common presenting
complaint was jaundice, followed by restlessness and umbilical
complaints. Blood tests were requested from the majority of the
babies and the most common indication for blood tests was
jaundice. While 198 (86.8%) of the babies admitted to the
emergency department were discharged, 30 (13.2%) required
hospitalization. Repeated admission to the emergency department
was found in approximately one tenth of the infants.

Conclusion: The most common complaints of neonates
admitted to the emergency department were jaundice,
restlessness, umbilical complaints, not waking up, fever, vomiting,
cough and nasal congestion. 17 patients were admitted to the first
level neonatal intensive care unit and 13 patients were referred to
a full-fledged hospital for further investigation and treatment.

Keywords: Pediatric emergency, newborn infants, emergency,
newborn

Gonderim: 26 Kasim 2023

Kabul: 14 Mart 2024

oz

Amag: Yenidogan bebekler silik yakinmalari nedeniyle
hastaliklari gézden kagabilen bazense hasta olmadiklari halde gesitli
yakinmalari nedeniyle hasta sanilabilen hassas bir populasyondur.
Uygun kosullarda ve uzman hekim tarafindan muayenesi gereken
bu grubun cocuk acil servisine basvurmalari tercih edilmemekle
beraber bu durumla sik karsilagiimaktadir. Bu ¢alismada
yenidoganlarin gocuk acil servise basvuru sekillerinin incelenmesi
amaglanmistir. Bagvuru yakinmalari, alinan tetkikler ve taburculuk
bilgileri degerlendirilmistir.

Gereg ve Yontem: Ocak 2020 ile Eyliil 2023 arasinda Cocuk Acil
Servisi’'ne herhangi bir yakinma ile getirilen 0-28 glnlik bebekler
hastane veritabanindan retrospektif olarak incelenmistir.

Bulgular: Calisma siiresince cocuk acil servise bagvuran toplam
228 vyenidogan bebek incelenmistir. Bunlarin iginde en sik
basvuruyu 4-7 ginlik bebekler olusturmaktadir. En sik basvuru
yakinmasi sarilik olarak saptanmig, bunu huzursuzluk ve gobek
iliskili yakinmalar takip etmistir. Bebeklerin g¢ogunlugundan kan
tetkiki istenmis ve en sik kan istenme endikasyonu sarilik olarak
belirlenmistir. Acile basvuran bebeklerin 198'i (%86,8) taburcu
edilirken 30’una (%13,2) yatis gerekmistir. Bebeklerin yaklasik onda
birinde acil servise tekrarlayan basvuru saptanmistir.

Sonug: Yenidoganlarin acil servise en sik basvuru sikayetlerini
sarilik. huzursuzluk, gébek iliskili yakinmalar, uyanmama, ates,
kusma, okstiriik ve burun tikanikhgi olugturmaktadir. 17 hastaya 1.
basamak yenidogan yogun bakim {initesine yatis verilmis, 13 hasta
ise ileri tetkik ve tedavi amaciyla tam tesekkilli hastaneye
yonlendirilmistir.

Anahtar Kelimeler: Cocuk acil, yenidogan bebekler, acil,
yenidogan
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Cocuk Acilde Yenidogan Profilinin incelenmesi

Giris

Yenidogan donemi c¢ocukluk ¢aginin  en  hassas
donemlerinden biridir. Kendilerini ifade edememeleri,
semptomlarinin silik olmasi ve immiin sistemlerinin yeterli
gelismemis olmasi nedeniyle yenidogan bebekler hem ciddi
hastalik tanilari atlanabilen, hem de hasta olmadigi halde
hasta sanilabilen bir gruptur. Bu nedenle dogum sonrasi
taburcu edilmeden 6nce pediatri poliklinigi kontrolleri
planlanmali, her tirli yakinmada dikkatle incelenmeli,
muayeneleri titizlikle yapilmali, bu esnada gereksiz tetkik ve
girisimlerden de kaginilmahdir (1-3). Cocuk acil servisin
yenidogan muayenesi icin gerek fiziksel kosullar gerek hasta
kalabaligi agisindan uygun bir yer olmadigi bilinmektedir.
Bebekte enfeksiyon riskinin artmasina yol acabilir. Ozellikle
kalabalik saatlerde hastaya yeterli vakit ayrilamamasi da
bebegin kapsaml degerlendirilmesini engelleyebilir. Yine de
Ulkemizde ve dinyada yenidogan bebeklerin sik¢a acil
servise getirildigi bilinmektedir (4, 5). Bunlarin bir kismi da
patoloji saptanmadigl halde tekrarlayan kez acil servis
basvurularinda bulunmaktadir (6).

Ozellikle dogum sonrasi erken taburculugun yenidogan
bebekte yeniden basvurma riskini arttirdigi bilinmektedir. Bu
durumun o6nlenmesi adina dogum sonrasi hastane
izlemlerinin uzatilmasi, aile egitimlerinin arttirilmasi ve
uzman hekim kontrollerinin diizenli sekilde planlanmasi
dnerilmektedir (7, 8).Ulkemizde gocuk acil servisine getirilen
yenidogan bebeklerin sikhgi %0,9 ile %2,7 arasinda
degismektedir (9-11) ve yapilan farkli calismalarda en sik acil
servise basvuru nedeni sarilik olarak saptanmistir (9, 10, 12).
Yenidogan bebeklerin acil basvurularinda  patoloji
saptandiginda c¢ogunlukla ayaktan tedavi yerine vyatis
verilmektedir (5). Portekiz’de yapilan bir calismada acil
servise basvuran yenidogan bebeklerde yatis verilme sikligi
%16,9 bulunmustur ve bebegin basvuru yasina gore yatis
sikhgi degiskenlik gostermektedir (8).

Glinimuzde acil polikliniklerine yenidogan bagvurularinin
fazlaligi ve klinik anlamda dogru ele alinmalar ile ilgili
tereddutler 6nemli bir halk saglgl sorunu olarak devam
etmektedir (13). Bu nedenle yenidoganlarin acil servise
neden basvurduklarini belirlemek énemlidir. Calismamizda
cocuk acil servisine basvuran 0-28 glinliik bebeklerin basvuru
bicimleri, sosyodemografik ozellikleri, gelis yakinmalari,
alinan tetkikleri ve taburculuk bilgilerini arastirmayi
amagladik. Calismanin birincil sonlanim noktasi acil servise
yenidoganlarin basvuru nedenlerini ve basvurularin nasil
sonuglandigini belirlemektir.

Gereg ve Yontemler

Calismanin Tasarimi ve Ortami

Calisma gozlemsel-kesitsel bir arastirmadir ve retrospektif
olarak gerceklestirilmistir. Ankara Yenimahalle Egitim ve
Arastirma Hastanesi’'nin hasta veri tabanindan Cocuk Acil
Servis basvurularinin anamnez bilgileri, tani ve tetkik
bulgulari geriye donik olarak incelenerek veriler elde
edilmistir.

Katimcilarin Segimi
Ocak 2020 ile Eylul 2023 arasinda herhangi bir yakinma
nedeniyle ailesi ya da 112 tarafindan hastanemiz Cocuk Acil

Pervane ve ark.
Servisi'ne getirilen ve pratisyen ya da uzman hekim
tarafindan muayene edilmis 0-28 giinlik bebekler calismaya
dahil edilmistir. Term ya da preterm dogmus, hastanemizde
ya da dis merkezde dogmus tim bebekler ¢alismaya dahil
edilmistir. Anamnez bilgileri eksik olan bebekler ¢alisma disi
birakilmistir.  Baska dislama kriteri  belirlenmemistir.
Calismaya dahil edilecek uygun ve tam anamnezlerin segimi
ve degerlendirilmesi sorumlu arastirmaci tarafindan bizzat
gerceklestirilmistir.

Girisimler, Yéntemler ve Olciimler

Calismada herhangi bir girisimsel islem yapilmamis, hastane
veri tabanindan analiz yapilmistir. Veri tabaninda belirlenen
tarih araliginda ¢ocuk acil servisine basvurmus ve yasi 0-28
glin arasinda goriinen tim bebekler, kayith dogum tarihleri
kontrol edilerek galismaya dahil edilmistir.Yapilan laboratuar
tetkiklerinin ve radyolojik goriintiilemelerin timi hastane
bilgi sisteminde net bigimde gorilmektedir. Degerlendiren
hekimin anamnez notu da ayni sekilde bilgi sisteminde yer
almaktadir. Anamnez ve fizik muayene notlari eksik olan ya
da anlasilir sekilde yazilmamis olan hastalar c¢alisma disi
birakilmistir.

Sonlanimlar

Calismanin  birincil  sonlanim  noktasi acil servise
yenidoganlarin basvuru nedenlerini belirlemektir. Bunlari
belirlemenin yenidogan izleminde dikkate alinacak noktalari
belirlemede etkili olacagi o6ngorilmuastir. Acil servise
basvuran yenidoganlarda alinan tetkikleri, yatis oranlarini ve
nedenlerini  belirlemek ¢alismanin  ikincil sonlanim
noktasidir. Bu verilerin yenidoganlarin acil serviste
degerlendirilmesi konusunda klinik fayda saglayacagi
duslintlmustar.

Veri analizi

Calismada elde edilen verilerin degerlendirilmesinde
istatistiksel analiz igin Statistical Package for Social Sciences
(SPSS) paket programi 23,0 versiyonu kullanilmistir (14).
Analizlerde tanimlayici istatistikler sayi ve yilizde olarak
belirtilmistir.

Etik onay

Arastirma oncesinde Yildirm Beyazit Universitesi Etik
Kurulu’ndan etik kurul onayi alinmistir (E-2023-32).

Bulgular

Calisma siiresince ¢ocuk acil servise basvuran hastalarin
%0,018’inin 0-28 ginliik bebekler oldugu gorildi. Toplam
251 yenidogan bebek basvurusu saptandi, bunlarin 228’inin
anamnez bilgilerine ulasilabildigi icin calismaya dahil edildi.
Bebeklerin 121'i (%53) erkek, 107’si (%47’si) kiz bebek idi.
Bebeklerin dogum agirligl ortalama + SD 3232,22+456 gr
saptandi. Acil servise getirilen bebeklerin annelerinin yas
ortalamasi SD 30,08+14,93 idi. Ug¢ hastanin (%1,3) 112
ambulans ile getirildigi, 225 hastanin (%1,3) ise kendi
imkanlari ile basvurdugu gorildi. En sik bagvuru toplam 138
hasta (%60,5) ile postnatal 4-7. gliniinde ve sarilik nedeniyle
gerceklesmistir. Tablo-1'de bebeklerin Cocuk Acil Servisi'ne
basvurulari postnatal yasina gére 6zetlenmistir.

Acil servise getirilen bebeklerin basvuru yakinmalari Tablo-
2’de 6zetlenmistir.

33

Anatolian J Emerg Med 2024;7(1):32-36 https://doi.org/10.54996/anatolianjem.1396395



https://doi.org/10.54996/anatolianjem.1396395

Cocuk Acilde Yenidogan Profilinin incelenmesi

Postnatal yas n =228 %100
0-3 glin 50 21,9
4-7 glin 138 60,5
8-14 gun 30 13,2
15-28 giin 10 4,4

Tablo 1. Postnatal yasa gore yenidogan bebeklerin cocuk
acil servisine basvuru sayilar

Bitlin hastalarin 147’si (%64,5)’i sarilik nedeniyle basvurmus
ve bunlarin 17’sine (%11,6) yenidogan yogun bakim
Unitesine yatis gerekmistir. Tablo-2'de goriildigu lizere en
sik basvuru nedeni olan sariligi sirasiyla huzursuzluk, gébek
iliskili yakinmalar, uyanmama, ates, kusma, Oksirik ve
burun tikanikhg takip etmektedir. Diger basvuru nedenleri
arasinda topuk kaninda TSH yiksekligi saptanmasi nedeniyle
yonlendirilme, pamukguk, civik gaita yapma, gozde
¢apaklanma ve genital sislik bulunmaktadir.

Basvuru yakinmasi Hasta sayisi %100
n=228

Sarilik 147 64,5
Huzursuzluk 21 9,2
Gobek iligkili yakinmalar 14 6,2
Uyandirilamama 6 2,6
Ates 6 2,6
Kusma 6 2,6
Oksiiriik 5 2,2
Burun tikanikhgi 5 2,2
Emmede azalma 4 1,8
Kabizhk 3 1,3
Morarma 3 1,3
idrarda kan goriilmesi 3 1,3
Diger 5 2,2

Tablo 2. Cocuk Acil Servisine basvuran yenidogan
bebeklerin basvuru yakinmalari

Bebeklerin 20’sinin  (%9) tekrarlayan kez basvurdugu
saptanmistir. Tekrarlayan basvurularin en sik nedeni 15
basvuru (%75) ile sariliktir. Diger tekrarlayan basvuru
nedenleri huzursuzluk (n=2, %10), gébek yakinmalari (n=2,
%10) ve kabizliktir (n=1; %5). Bebeklere yapilan tetkikler ve
gorintilemeler Tablo-3’te 6zetlenmistir.

Cocuk acil servisine basvuran yenidogan bebeklerden en sik
istenen tetkik kan tetkikidir. Toplam 132 hastadan (%57,9)
kan tetkiki istenmistir. Kan tetkiki istenen bebeklerin
basvuru yakinmalari Tablo-4’te goriilmektedir.

Cocuk acil servisine basvuran yenidogan bebeklerin 198'i
(%86,8) fizik muayene ve yapilan islemler sonrasinda taburcu
edilmistir. 17(%7,5) hastaya 1. basamak yenidogan yogun

Pervane ve ark.

Toplam hasta %

sayisi n=228
Kan tetkiki istenenler 132 57,90
idrar tetkiki istenenler 10 4,40
Gaita tetkiki istenenler 2 0,87
Covid PCR istenenler 1 0,44
Direk grafi istenenler 8 3,50
Ultrasonografi istenenler 1 0,44
Tetkik istenmeyenler 74 32,45

Tablo 3. Bebeklerden istenen tetkik ve goriintiileme
bilgileri

bakim Unitesine yatis verilmis; bunlarin 14’G sarihk, 2’si
yluksek ates ve biri alt solunum yolu enfeksiyonu tanilari
almistir. 13 hasta (%5,7) ise genel durum bozuklugu
nedeniyle ileri arastirma ve tedavi amaciyla tam tesekkilli
3. basamak hastaneye sevk edilmistir. Sevk edilen hastalarin
4G yiksek ates, 3’0 sarilik, 2’si kusma, 1’i idrarda kan
gorilmesi, 1'i morarma, 1'i emmede azalma yakinmalariyla
basvurdugu belirlenmistir.

Bltln basvurularin 99'u (%43,4) hafta sonu ve resmi tatil
glnlerinde gergeklesirken, 129'u (%56,6) tatil olmayan hafta
ici glnlerde gerceklesmistir. Basvuran bebeklerin 208’
(%91,2) Tirkiye Cumhuriyeti vatandasi iken, 20’si (%8,8)
yabanci uyrukludur.

Kan tetkiki istenen bebeklerin bagvuru yakinmalari

Yakinmasi n=132 %100
Sarihk 107 81,0,
Gobekte kanama ve/veya akinti 5 3,8
Uyandirilamama 5 3,8
Ates 4 3,0
Oksiiriik 3 2,2
Kabizlik 2 1,5
Emmede azalma 2 1,5
Huzursuzluk 1 0,8
Kusma 1 0,8
Morarma 1 0,8
Topuk kaninda TSH yuksekligi 1 0,8
bildirilmesi

Tablo 4. Kan tetkiki istenen bebeklerin basvuru yakinmalari

Tartisma

Hayatin ilk 28 glini olan yenidogan dénemi ¢ocukluk ¢aginin

en kirilgan donemlerinden biridir. Dogum sonrasinda

hastanede ideal izlem siresi normal dogan bebekler icin 2

glin, sezaryen ile dogan bebekler icin 3 giin olarak
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onerilmektedir (1,15). Dogum sonrasi anne ve bebeklerin
hastanede kalis sirelerinin bunlardan daha az olmasiyla
birlikte, evde karsilasilan cesitli sorunlarda ailelerin siklikla
basvurdugu yer hastanelerin gocuk acil servisleri olmaktadir
(4-6,15). Oysaki acil servis, yenidogan bebegin muayenesi ve
degerlendirilmesi agisindan ideal bir yer degildir (5).
Calismamizda cocuk acil servisine yenidogan bebeklerin
neden basvurduklarini, acil servisteki fizik muayene
bulgularini, istenen laboratuar ve radyolojik tetkikleri,
uygulanan tedavileri ve vyapilan yatis ve taburculuk
sonuglarini degerlendirdik.

Calisma siresince ¢ocuk acil servisimize basvuran ¢ocuklarin
¢ok az bir kisminin (%0,018) yenidoganlar oldugunu tespit
ettik.  Ulkemizde c¢ocuk acil servisine basvuran
yenidoganlarla ilgili birkag klinik ¢alisma mevcuttur (10-11).
Batu ve arkadaslari(10) yaptiklari prospektif ¢alismada,
yenidogan doneminde acil servise basvuran 531 vakanin
toplam ¢ocuk hastalarin  %1,9’unu olusturdugunu ve
yarisindan fazlasinin 14 ginlikten kiiglik oldugunu
bildirmistir. Bir baska ¢alismada(11), bir yil igerisinde gocuk
acil servise getirilen g¢ocuklarin %0,9’unun yenidogan
doneminde oldugu gorilmustir. Calismamizda literatiire
kiyasla cocuk acil servise yenidogan basvuru sikliginin daha
disik oldugu bulunmustur. Bu durumun birkag sebebi
olabilir. Hastanemizde mesai saatleri icerisinde c¢ocuk
poliklinigine basvuran yenidogan bebeklerin randevusuz
kabul edildigi bilinmektedir. Ayrica hastanemizde dogan
bebekler rutin poliklinik kontrollerine ¢agirilmaktadir ve bu
durumda acil servise basvurular azalmaktadir. Covid
pandemisinde hastanemiz acil servislerine covid disi hasta
kabul edilmedigi bir donem olmustur, bu durum yenidogan
acil basvurularini azaltmistir. Bir diger neden ise hastanenin
bulundugu konum itibariyle sosyoekonomik seviyenin
yuksek olmasi, etrafta birgok 6zel hastane bulunmasi ve
buralarda dogan bebeklerin de yine dogum sonrasi poliklinik
takiplerine g¢agirilmasi olabilir. Bagka bir bakis agisiyla, yakin
tarihli yapilmis bu ¢alismadaki bulgularla, polikliniklerde
yenidogan bebek takiplerinin eskiye kiyasla daha iyi
planlandigi seklindeki olumlu bir sonuca varilabilir.
Danielsen ve arkadaslari (15) Kaliforniya’da yaptiklari
kapsamli bir calismada yenidogan déneminde c¢ocuk acil
servise basvuru oraninin %3,02’e ciktigini bildirmis ve bu
yuksek basvuru oranini yenidoganlarin hastaneden erken
taburculuguyla iliskilendirmistir. Calismamizda olgularin
¢ogunun hastanemizde dogan ve dogum sonrasinda
ebeveynleri tarafindan cocuk acile getirilen ve genelde
dogumdan sonraki ilk on glinlik donemdeki bebekler oldugu
gorilmustir. Hastanemizde dogan bebeklerin normal yolla
doganlarin 24, sezaryen ile doganlarin ise 48 saat
doldugunda taburcu edildigi  bilinmektedir.  Diger
hastanelerde dogup, acil servisimize basvuran bebeklerin ise
taburculuk sirelerine dair net veri bulunmamaktadir.
Taburculuk  siresinin  acil basvuru sikligina  etkisi
calismamizda ancak dolayli sekilde degerlendirilmistir,
konuyla alakali Ulkemizde vyapilacak genis kapsamli
prospektif calismalar yol gosterici olacaktir.

Calismamizda yenidoganlarda ¢ocuk acil servise en sik
bagvuru nedeni ve en sik yatis nedeni sarihik olarak
belirlenmistir (%64,5), Ulkemizde yapilan klinik ¢alismalarda

Pervane ve ark.
sonuglarimizla paralel olarak en sik gobzlenen basvuru
nedeninin sarilik oldugu tespit edilmistir (9,11-12).
Yenidogan bebeklerin acile basvurularinda yatis verilme
risklerinin blyUk cocuklara oranla daha yiiksek oldugu
bildirilmistir (16). Calismamizda birinci basamak yenidogan
yogun bakim Unitesine yatirilan ve baska hastanelere sevk
edilen bebekler beraber ele alindiginda, acil servise basvuran
tim yenidoganlarin %13,2’sinin yatarak tedavi gordigi
belirlenmistir. Bu bulguyla ¢calismamiz, acil servise basvuran
yenidogan bebeklerde hastaneye yatis riskinin yiksek
oldugunu vurgulamistir.

Mersin Universitesi’'nden Bozlu ve arkadaslari (11) yaptiklari
bir calismada yenidoganlarin ¢ocuk acile en sik basvuru
nedenlerinin sarilik, prematiirite ve asfiksi oldugunu ve
vakalarin  %78,4’Giniin  yatirilarak tedavi gordigind
saptamiglardir.  Ulkemizden bir bagka calismada(12)
yenidogan bebeklerin klinik sonuglari degerlendirildiginde
acile basvuran bebeklerin %3,8’inin hastaneye yatirildigi,
bebeklerin laboratuar sonuglari iyi oldugu igin hastanede
kisa silire yattiklari ve iyi haliyle taburcu edildikleri rapor
edilmistir. Calismalarda farkli sikayetlerle saptanan farkh
hastaneye yatirilma oranlarinin, ¢alismalarin tasarimi ve
calismaya dahil edilen hastalarin  farkhlklarindan
kaynaklaniyor olabilecegi diisiintilmstir.

Calismamizda acil servisten hastaneye yatirilanlarin
izlemlerinde ciddi invaziv girisimlere ihtiyag olmadigi,
hastanede kisa sire yattiklari ve klinik sonuglarinin olumlu
oldugu goérilmistiir. Yenidogan yogum bakim nitesine yatis
verilen ve tedavisi zamaninda baslanan term yenidogan
bebeklerin kliniklerinin genel anlamda iyi seyrettigi
bilinmektedir (17,18), bu da acil servise basvuran
yenidoganlarda yatis kararinin dogru ve yerinde verilmesinin
onemini vurgulamaktadir.

Kisithhiklar

Calismanin yapildigi hastanenin yenidogan Unitesinin birinci
basamak olmasi, ¢alisma siiresince covid pandemisi
esnasinda hastanede belli bir siire dogum alinmamasi, bir
sure acil servise covid disi hasta kabul edilmemesi gibi
nedenlerden dolayi ¢alismaya dahil edilebilen bebek sayisi
sinirhdir, anamnez kayit yetersizliginden dolayi galismaya
dahil edilmeyen hastalar 6rneklemi daha da kigultmistir.
Yenidogan yogun bakim Unitesinin birinci basamak olmasi
nedeniyle agir hastalarin hastanemize getirilmesi aileler ve
112 tarafindan tercih edilmemis olabilir, bu durum hasta
yakinmalari dagiliminin sarilik gibi daha hafif durumlar
Uzerinde yogunlasmasina sebep olmus olabilir. Daha
kapsamli tam tesekkilli hastanelerde vyapilacak glincel
calismalarin sonuglara katki saglayacagi distintilmektedir.

Sonug
Calismamiz yenidogan déneminde olgularin 6nemli bir

kisminin ilk bir hafta icerisinde ¢ocuk acil servislerine
getirildigini  ve yatis  sikliginin  yiksek oldugunu
gostermektedir. Acil servislere basvuran yenidoganlar yatis
gerekliligi agisindan dikkatle ele alinmalidir. Dogum sonrasi
ailelere uygun egitimlerin verilmesi, erken taburculugun
onlenmesi ve poliklinik kontrollerinin planlanmasi ¢cocuk acil
servise yenidogan bebeklerin basvurularini azaltacak ve
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uygun ortamlarda dogru sekilde degerlendirilmelerine
olanak verecektir.

Cikar Catismasi: Yazarlar gikar ¢atismasi bildirmemislerdir.

Finansal Destek: Bu galisma herhangi bir finansal destek
almamustir.

Yazar Katkisi: TUm vyazarlar ¢alismanin konseptine ve

tasarimina, verilerin elde edilmesine, analiz ve

yorumlanmasina, yazinin son halinin elestirisine 6nemli
katkilarda bulunmuglardir.

Etik Kurul Onayi: Arastirma Oncesinde Yildirnm Beyazit
Universitesi Etik Kurulu’ndan etik kurul onayr alinmistir (E-
2023-32).
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CASE REPORT / OLGU SUNUMU

Primary Central Nervous System Vasculitis Causing Ischemic Stroke in a Pediatric Patient: A

Rare Case Report

Pediatrik Bir Hastada Iskemik Inmeye Neden Olan Primer Santral Sinir Sistemi Vaskiiliti: Nadir

Bir Olgu Sunumu

Furkan Demirkapi!®, Enis Ademoglul®, Serdar Ozdemir!

ABSTRACT

Aim: Stroke in childhood is a neuropathological syndrome
characterized by neurological signs and symptoms that can lead to acquired
brain damage. In etiology, cardioembolic, thrombophilic, genetic diseases
and rarely cerebral vasculitides are seen. The term cerebral vasculitis
includes cerebral involvement secondary to systemic diseases and primary
vasculitis involving only the central nervous system. Although primary
central nervous system vasculitis (PSSV) is rare, its diagnosis is based on
exclusion of secondary causes and frequently confused diagnoses such as
moyamoya arteriopathy, transient cerebral vasoconstriction syndrome, and
microscopic polyarthritis.

Case: A 14-year-old male patient was brought to the emergency
department because of fainting and speech disorder that started at that
time. Physical examination revealed a Glasgow coma scale score of 15,
motor strength 1/5 in the right lower and upper extremities, 5/5 in the left
lower and upper extremities, facial asymmetry and speech articulation
disorder. No signs of trauma were detected in the systemic examination.
Diffusion-weighted MR imaging was found to be compatible with acute
ischemic stroke. The patient, who was treated with enoxaparin (6000 ANTI-
XA 1U/0.6 ml subcutaneous 2x1) in the emergency department, was
hospitalized with a preliminary diagnosis of ischemic stroke. No pathology
was detected in the patient's computed tomography (CT), contrast-
enhanced cerebral CT angiography (CTA), and magnetic resonance (MR)
venography. In addition, no pathology was observed in brain MR
angiography (MRA) and digital subtraction angiography (DSA). After
excluding other possible diagnoses, primary central nervous system
vasculitis was considered and high-dose methylprednisolone treatment was
started.

Conlusion: Although ischemic stroke in childhood is less common than
in adults, it is associated with neurological dysfunction, risk of recurrent
stroke and increased mortality. Primary central nervous system vasculitis is
a rare cause of pediatric stroke whose diagnosis is based on careful
differential diagnosis.

Keywords: Pediatric, stroke, vasculitis
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oz

Amag: Cocukluk ¢aginda inme edinsel beyin hasarina yol agabilen
noérolojik bulgu ve semptomlarla karakterize néropatolojik bir sendromdur.
Etiyolojide siklikla kardiyoembolik, trombofilik, genetik hastaliklar ve
nadiren serebral vaskilitler goérilir. Serebral vaskilit terimi sistemik
hastaliklara sekonder serebral tutulumu ve yalnizca santral sinir sitemini
tutan primer vaskilitleri kapsamaktadir. Primer santral sinir sitemi vaskdiliti
nadir gérilmekle birlikte, tanisi sekonder nedenler ve siklikla karisgan moya
moya arteriopatisi, gegcici serebral vazokonstriiksiyon sendromu,
mikroskobik poliarterit gibi tanilarin dislanmasina dayanir.

Olgu: 14 yasinda erkek hasta bayilmasi ve o sirada baslayan konusma
bozuklugu olmasi tzerine acil servise getirildi. Fizik muayenede Glasgow
koma skalasi skoru 15, motor kuvvetinin sag alt ve Ust ekstremitelerde 1/5,
sol alt ve Ust ekstremitelerde 5/5, fasiyal asimetri ve konusmada
artikilasyon bozuklugu oldugu gorildi. Sistemik muayenesinde travma
bulgusu saptanmadi. Diflizyon agirhkh manyetik  rezonans
gorintilemesinde sol bazal ganglionlar, posterior frontal ve presantral
giruslarda akut iskemik inme ile uyumlu difizyon kisithligi oldugu tespit
edildi. Acil serviste enoksaparin (6000 ANTI-XA 1U/0.6 ml subkutan 2x1)
tedavisi baslanan hasta iskemik inme 6n tanisi ile hastaneye yatirildi.
Hastanin bilgisayarli beyin tomografisi, kontrastli beyin anjiografi ve
manyetik rezonans venografisinde patoloji saptanmadi. Ayrica beyin
manyetik rezonans anjiografi ve dijital subtraksiyon anjiyografide patoloji
gorulmedi. Olasi diger tanilar dislandiktan sonra primer santral sinir sistemi
vaskdliti dustinllerek yiiksek doz metilprednizolon tedavisi baglandi.

Sonug: Cocukluk g¢aginda iskemik inme eriskinlere oranla daha az
gorilse de norolojik disfonksiyon, tekrarlayan inme riski ve artmis mortalite
ile iliskilidir. Primer santral sinir sistemi vaskdiliti tanisi dikkatli bir ayirici tani
slirecine dayanan nadir bir pediatrik inme nedeni oldugu hatirlanmalidir.
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Giris

Cocukluk caginda inme edinsel beyin hasarina yol agabilen
akut baslangich nérolojik bulgu ve semptomlarla karakterize
noropatolojik  bir sendromdur. Cocuklarda bilissel
disfonksiyon, nébet, nérolojik sekel, depresyon ve mortalite
oranlarinda artisa yol agmasi nedeniyle 6nemli bir halk
saghgl sorunudur. Eriskinlerde oldugu gibi iskemik veya
hemorajik inme olarak tiplendirilir. Yenidogan olmayan
cocuklarda iskemik inmenin gelismis bati Glkelerinde yillik
insidansi 0,00001-0,00002 olarak bildirilmistir. Etiyolojide
siklikla kardiyoembolik, trombofilik, genetik, metabolik
hastalik gibi ¢esitli patolojiler ve nadiren serebral vaskiilitler
goralur (1).

Serebral vaskdlitler sistemik bir hastaligin serebral damarlari
tutmasi ile veya nadiren primer santral sinir sistemi
vaskdilitleri olarak gorulebilir. Primer santral sinir sistemi
vaskiliti (PSSV) tanisi nadir goériilmesi, spesifik bir klinik
tablosunun olmamasi, yiksek degerlilige sahip bir tanisal
testinin olmamasi nedeniyle olduk¢a zordur. Tani klinik,
laboratuvar, radyolojik olarak destekleyici bulgular ve siklikla
karisan moya moya arteriopatisi, gegici serebral
vazokonstriiksiyon sendromu, mikroskobik poliarterit veya
graniilomatozis polianjit gibi diger tanilarin dislanmasina
dayanir (2).

Bu olgu sunumunda 14 yasinda bir cocuk hastada ylksek doz
steroid tedavisine tam iyilesme yaniti veren, PSSV’'nin neden
oldugu nadir bir akut iskemik inme vakasi sunulmaktadir.

Olgu Sunumu

On dért yasinda erkek hasta bayilma ve konusma bozuklugu
sikayeti ile acil servise getirildi. Yakinlarindan hastanin evde
bayllmis sekilde yerde bulundugu, kisa sireli biling kaybi
yasadigl ve ayni sirada baslayan konusma bozuklugu oldugu
dgrenildi. Ozgecmisinde bilinen bir hastalik, ilac veya madde
kullanimi olmadigi 6grenildi. Hastanin tansiyon arteriyel
degeri 109/67 mmHg, SpO2 %98, nabzi 78 atim/dakika, atesi
36.5 derece parmak ucu kan sekeri 6lcimi 108 mg/dL olarak
not edildi. Fizik muayenede Glasgow koma skalasi skoru 15,
sag alt ve (st ekstremitelerde motor kuvveti 1/5 sol alt ve Ust
ekstremitelerde motor kuvveti5/5, fasiyal asimetri ve
konusmada artikiilasyon bozuklugu oldugu gorildi. Sistemik
muayenesinde herhangi bir travma bulgusu saptanmadi.
Hastanin kontrastsiz bilgisayarli beyin tomografisi (BT),
kontrastli beyin BT anjiografisi (BTA) ve manyetik rezonans
(MR) venografisinde patoloji saptanmadi. Diflizyon agirlikh
MR gorintilemede sol bazal ganglionlar, posterior frontal ve
presantral giruslarda akut iskemik inme ile uyumlu difiizyon
kisithhgi oldugu tespit edildi (Sekil 1).

Acil serviste alinan; tam kan sayimi, biyokimya, koagulasyon,
arteriyel kan gazi tetkiklerinde degerlerin normal sinirlar
icerisinde oldugu gorildi. Acil serviste enoksaparin (6000
ANTI-XA [1U/0.6 ml subkutan 2x1) tedavisi baslanan hasta
akut iskemik inme 6n tanisi ile hastaneye yatirildi. Hastane
takibinde inmenin etiyolojisini agiklamaya yonelik yapilan
beyin omurilik sivisi  6rneklemesi, trombofili paneli,
otoimmiin hastalik ve faktor diizeyleri gibi laboratuvar
sonuglari Tablo 1'de 6zetlenmistir. Ayrici tani igin yapilan
beyin MR anjiografi (MRA) ve dijital subtraksiyon
anjiyografide (DSA) patoloji gértlmedi (Sekil 2).

Demirkapi ve ark.

Sekil 1: Difizyon agirhkli manyetik rezonan goérintileme sekansinda
(solda) ve apparent diflizyon coefficient haritasinda (sagda) sol bazal
ganglionlar, posterior frontal ve presantral giruslarda iskemik difflizyon
kisithhgr gorilmektedir.

Sekil 2: Solda normal kraniyal manyetik rezonans anjiyografi, sagda
normal dijital subtraksiyon anjiyografi goriintileri gorilmektedir.

Olasi diger tanilar dislandiktan sonra hastaya PSSV
disindlerek yiksek doz metilprednizolon tedavisi baslandi.
invaziv olmasi nedeniyle serebral biyopsi planlanmadi.

Toplam 19 giinliik hastane takibinin ardindan sag st ve alt
ekstremite motor kuvveti 4/5 gorilen hasta taburcu edildi.
Hastane ve ayaktan takibi sirasinda verilen tedaviler Tablo
2’'de 6zetlenmistir. Taburculuktan 2 ay sonra yapilan kontrol
muayenesinde klinik ve radyolojik olarak tam iyilesme
oldugu gozlendi (Sekil 3). Bu olgu sunumunun ve eslik eden
gorlntilerin yayinlanmasi icin hastadan yazili bilgilendirilmis
olur alinmistir.

Sekil 3: Hastanin takibinin 2. ayinda cekilen kraniyal
manyetik rezonans goriintileme difiizyon sekansi (solda)
ve apparent difiizyon coefficient haritasinda (sagda)
iskemik bulgularin tamamen geriledigi gérilmektedir.
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Demirkapi ve ark.

Test Sonug Referans arahk
D-Dimer 3530 ng/ml 0-550 ng/ml
Prokalsitonin 0,074 ng/ml <0,05 ng/ml
Ferritin 86,57 ng/ml 4,4-207,0 ng/ml
Serum Amiloid A 8,96 mg/dL <0,5 mg/dL
Kompleman C4 0,26 g/L 0,1-0,4 g/L
Komplemen C3 1,22 g/L 0,9-1,8g/L

Anti Ds DNA 15,29 1U/ml <100 1U/ml
Anti Nukleer Antikor (ANA) Negatif <1/1000
Antissa/52 (imminblotting) Negatif -

Anti-Sm/RNP (immiinblotting) Negatif -

Anti-Jo 1 (immiinblotting) Negatif -

Anti-Scl 70 (imminblotting) Negatif -

Anti-SSB (imminblotting) Negatif <15

Anti-Sm (immiinblotting) Negatif -

Anti-Histon Antikor Negatif -

Niklesom Negatif -

Anti Ribozomal P Protein Negatif -

Anti SSA (immiinblotting) Negatif <10

Anti Kardiyolipinlg M <2 PL-IgG-U/ml <12 PL-IgM-U/ml

Anti Kardiyolipinlg G

Anti B-2 Glikoproteinl IgM
Anti B-2 Glikoproteinl IgG
LupusAntikoagilan

Anti FosfolipidigM

Anti FosfolipidlgG

PR3 ANCA

P-ANCA

Anca IFA

Homosistein

Faktor 8

Faktor 9

Faktor 12

8,65 PL-1gG-U/ml
<2

5,68

Negatif
0,050 IU/mL
0,080 IU/mL
4,72 RU/mL
4,63 RU/mL
Negatif

13,3 umol/L
%172

%95

%93

<12 PL-IgG-U/ml
<20

<20

<12 1U/mL
<12 1U/mL
<20 RU/ml

<20 RU/ml

0-12 umol/L
60-150
60-150

60-150

Tablo 1: Ayirici tanida yapilan laboratuvar testlerinin sonuglari
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Demirkapi ve ark.

Test Sonug Referans aralk
Protein S %74 70-150
Protein C %75 70-130
Anti Trombin 3 Antijeni 31,5 mg/dL 23,0-37,0 mg/dL
VonWillebrand Faktor %197 50-60
Parvovirus B19 Ig M 5,067 lu/mL <10 lu/mL
Parvovirus B 19 1g G 34,5 lu/mL <10 lu/mL
EBVVCA IgM 0,11 <0.11
EBVVCA IgG 0,92 >0,21
AntiCMV Ig G >500 U/ml >1,0U/ml
Anti CMV Ig M 0,16 Index <0,7 Index
Anti HAV IgM 0,32S/Co <1,0S/Co
Anti HAV Ig G 1,15/C >1,05/C
Anti HIV 0,225 S/Co S/Co
Anti HCV 0,173 <0,90
Anti Hbs 20,3 1U/ml >10 IU/ml
Anti Rubellalg M 0,26 Index <0,8 Index
Anti Rubellalg G 116 1IU/ml >10 IU/ml
Anti Toxoplasmalg M 0,15 Index <0,8 Index
Anti Toxoplasmalg G <0,18 IU/ml <1,0 IU/ml
Faktor V Leiden Normal -
Protrombin Normal -
MTHFR C677T Normal -
MTHFR A1298C Heterozigot —
PAI-1 aktivitesi Normal -
Faktor
BOS PCR Taramasi (VZV, HHV7, HHVS8, HSV-1, Saptanmadi -

HSV-2, CMV)
BOS Mikrokobik inceleme Hiicre goriilmedi -
Bos Sivisi Kiilturd Ureme olmadi -
BOS Protein 0,33 g/L 0,15g/L
BOS Glukoz 58 mg/dL 40-70 mg/dL

Tablo 1 (devami): Ayirici tanida yapilan laboratuvar testlerinin sonuglari
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Demirkapi ve ark.

ilag Uygulama sekli Doz Siire
Levetirasetam intravendz (IV), Peroral (PO) 500 mg, 2*1 45 gin
Enoksaparin Sodyum Subkutan (SC) 6000 Anti-Xa, 2*1 25 glin
6000 Anti-Xa, 1*1 35 giin
Metilprednisolon I\ 250 mg, 4*1 3glin
Sodyum siiksinat
40 mg, 2*1 6 glin
PO 16 mg, 3*1 27 giin
4mg, 1*1 16 glin
Magnezyum Oksit PO 365 mg, 2*1 15 glin
Folbiol PO 5mg, 2*¥1 15 glin
Azotioprin PO 50 mg 2*1 75 giin

Tablo 2: Hastanin hastane ve ayaktan takibi sirasinda verilen tedaviler

Tartisma

Primer santral sinir sitemi vaskdliti sistemik bir inflamasyon
bulgusu olmadan vyalnizca serebral damarlari etkileyen
progresif bir inflamatuar vaskdlittir. Klinikte hemiparezi,
hemipleji, ndbet, bas agrisi, ensefalopati gibi noérolojik
bulgular goralir. Diger vaskilit tiplerinden klinik olarak
romatolojik, dermatolojik, hematolojik ve enfeksiyoz
semptom ve bulgularin olmamasi ile ayrilir. PSSV’'den
siphelenilen hastalarin travma, ates, dokintl, goz
semptomlari, artralji, 6kstrik, dokiintl, periferik néropati,
orogenital Ulser gibi sistemik bulgular agisindan
sorgulanmasi, laboratuvarda otoimmun antikorlar, faktor
duzeyleri, trombofili paneli, enzim eksiklikleri,
immunglobulin  dizeyleri, enfeksiyon belirteglerinin
arastirilmasi gerekir (3). Bizim hastamizda ayirici tanida
kullanilan laboratuvar sonuglarinda d-dimer, faktér 8 (F8) ve
von willebrand faktér (VWF) yiksekligi disinda patoloji
saptanmadi (Tablo 1). Literatlirde F 8 dizeyinin iskemik
inmede, VWF dlzeyinin ise PSSV'de arttigini bildiren
calismalar mevcuttur (4,5). Fakat bu faktorler tanisal testler
olmaktan ziyade hastadaki trombotik ve inflamatuar siireci
gostermektedirler. Bizim hastamizda F8 dlzeyinin bir akut
faz reaktani olarak arttigi, VWF dizeyinin ise vaskiilit lehine
inflamasyon belirteci olarak arttigi diistinulda.

Primer santral sinir sitemi vaskilit tanisinda BTA, MRA ve
DSA kullanilsa da radyolojinin distk 6zgillige sahip olmasi,
biyopsinin invaziv olmasi ve benzer klinige neden olan ¢ok
sayida hastalik olmasi nedeniyle tani sistemik bir yaklasim ile
diger olasi tanilarin  dislanmasina  dayanir. MR
gorintilemede siklikla enfarkt ve mikrohemorajiler
gorilmektedir (6). Bizim hastamizin MR goriintilemesinde
de iskemik bulgular ve mikrohemorajiler oldugu gorliirken,
MRA ve DSA’da patoloji saptanmadi. Bazi PSSV alt tipleri
progresif seyretmekte ve norolojik sekel kalmasina neden
olabilmektedir. Tedavisinde yiiksek doz steroidler ve gesitli
immunsupresif ajanlar kullanilmaktadir (7). Bizim vakamizda
da diger nedenler dislandiktan sonra klinik, iskemik inmenin
olasi nedeni PSSV disiniilerek yiksek doz metilprednizolon
tedavisi baglandi. Hastanin kisa siirede tedaviye dramatik
yanit verdigi ve kademeli olarak tiim norolojik bulgularinin

diizeldigi gozlendi. Takibinde 2. ayda vyapilan kontrol
muayenesinde klinik ve radyolojik tam iyilesme oldugu
kaydedildi.

Sonug

Cocukluk caginda iskemik inme eriskinlere oranla daha az
gorilse de norolojik disfonksiyon, tekrarlayan inme riski ve
artmis mortalite ile iliskilidir. PSSV tanisinin dikkatli bir ayirici
tani slirecine dayanan nadir bir ¢ocukluk ¢agi iskemik inme
nedeni oldugu unutulmamalidir.

Cikar Catismasi: Bu calisma ile ilgili olarak yazarlarin ve/veya
aile bireylerinin ¢ikar c¢atismasi potansiyeli olabilecek
bilimsel ve tibbi komite Uyeligi veya Uyeleri ile iliskisi,
danismanlik, bilirkisilik, herhangi bir firmada g¢alisma
durumu, hissedarlik ve benzer durumlari yoktur.

Finansal Destek: Bu c¢alisma sirasinda, yapilan arastirma
konusuile ilgili dogrudan baglantisi bulunan herhangi bir ilag
firmasindan, tibbi alet, gere¢ ve malzeme saglayan ve/veya
Ureten bir firma veya herhangi bir ticari firmadan, ¢calismanin
degerlendirme siirecinde, galisma ile ilgili verilecek karari
olumsuz etkileyebilecek maddi ve/veya manevi herhangi bir
destek alinmamistir.

Yazar Katkisi: Yazarlar, yazinin hazirlanmasinda esit katki
sunmuslardir.

Hasta Onami: Bu olgu sunumunun ve eslik eden gorintilerin
yayinlanmasi icin hastadan yazili bilgilendirilmis olur
alinmistir. Yazili iznin bir kopyasi bu dergide incelenmek
lizere mevcuttur.
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CASE REPORT / OLGU SUNUMU

Transient Ischemic Attack After Scorpion Sting: A Case Report

Akrep Sokmasi Sonrasi Gelisen Gegici [skemik Atak

Memet Aslanyavrusu!™’, Merva Tunal", Serhat Koyuncu?

ABSTRACT

Aim: Stroke is a rare complication that occurs in addition
to life-threatening respiratory and cardiovascular symptoms
as a result of a scorpion sting. In this case, we presented a
patient who had a transient ischemic attack that developed
due to a scorpion sting, which had not been presented in the
literature before.

Case: Our case was a 69-year-old male patient who felt
pain in his left leg when he woke up in the morning.
Weakness and speech disorder developed in the left arm and
leg, developed approximately 1.5 hours after this pain. In the
first examination of the patient, dysarthria, facial
asymmetry, and loss of strength on the left side were
detected. No significant pathology was observed in magnetic
resonance imaging, brain computed tomography, and brain
computed tomography angiography. In the physical
examination, a dead scorpion has been found among the
clothes, and mild redness and swelling at the level of the left
ankle were observed. All neurological deficits in the patient
resolved completely after 3 hours. Since no risk factor was
detected in the examinations, it was thought that there was
a transient ischemic attack due to scorpion venom.

Conclusion: While investigating the etiology of transient
ischemic attack, careful physical examination besides
neurological examination and anamnesis is very important
for differential diagnosis of rare causes.

Keywords: Transient ischemic attack; scorpion sting;
venom
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Amag: Akrep sokmasina bagh gelisen akrep zehirlenmesi
sonucu, yasami tehdit eden solunum ve kardiovaskiler
bulgular yaninda inme nadir gorilen bir komplikasyondur.
Bu olgu sunumunda literatirde nadir sunulan akrep
sokmasina sekonder, gegcici iskemik atak geciren bir hastayi
sunduk.

Olgu: Olgumuz 69 yasinda erkek hasta sabah uyandiginda
sol bacaginda bir agri hissetmis. Bu agridan yaklasik 1.5 saat
sonra gelisen sol kol ve bacakta gli¢cslizlik, konusma
bozuklugu gelismis. Hastanin yapilan ilk muayenesinde
dizarti, fasial asimetri ve sol tarafinda gli¢ kaybi tespit edildi.
Diffizyon  manyetik rezonans gorintiileme, beyin
tomografisi ve beyin tomografik anjiosunda patoloji
izlenmedi. Yapilan fizik muayenede hastanin kiyafetleri
arasinda o6li akrep ve sol ayak bilegi diizeyinde hafif
derecede kizariklik ve siglik izlendi. Hastadaki tim norolojik
defisitler 3 saat sonra tamamen diizeldi. Yapilan tetkiklerde
risk faktori saptanmamasi nedeni ile akrep zehrine bagh
gecici iskemik atak oldugu dustinilda.

Sonug: Gegici iskemik atak etyolojisi arastirilirken
norolojik muayene ve anamnezin yaninda dikkatli fizik
muayene yapilmasi nadir nedenlerin ayirici tanisi agisindan
cok dnemlidir.

Anahtar Kelimeler: Gegici iskemik atak; akrep sokmasi;
zehir

1 Department of Neurology, Health Sciences University Kayseri City Hospital, Kayseri, Turkiye

2 Department of Emergency Medicine, Health Sciences University Kayseri City Hospital, Kayseri, Turkiye

Corresponding Author: Memet Aslanyavrusu, MD. Address: Department of Neurology, Health Sciences University Kayseri City Hospital, Kayseri, Turkiye

Phone: +95057373045 e-mail: aslanyavrusu+@yahoo.com

Atif icin/Cited as: Aslanyavrusu M, Tuna M, Koyuncu S. Transient Ischemic Attack After Scorpion Sting: A Case Report. Anatolian ) Emerg Med 2024;7(1): 43-45.

https://doi.org/10.54996/anatolianjem.1277253



https://doi.org/10.54996/anatolianjem.1277253
https://orcid.org/0000-0001-8771-3860
https://orcid.org/0000-0002-0080-3773
https://orcid.org/0000-0002-0929-8590

Transient Ischemic Attack After Scorpion Sting

Introduction

Ischemic cerebral infarction due to scorpion sting is very
rare. The clinical presentation of scorpion sting poisoning
can be elaborated with respiratory distress associated with
arterial hypertension, cardiac arrhythmias, myocarditis, or
pulmonary edema (1,2). These symptoms occur as a result of
the release of catecholamines in the circulation or due to the
direct cardiac toxicity of the venom. Intracranial
hemorrhages occur in cases of acute increases in arterial
blood pressure due to sympathetic overstimulation.
Cerebral infarctions are associated with cerebral
hypoperfusion, consumptive coagulopathy, vasculitis, or
cardiogenic cerebral embolism (3).

In this study, we reported a patient who had a transient
ischemic attack approximately 1.5 hours after the scorpion
sting.

Case Presentation

A 69-year-old male patient with no known pre-morbid
disease had severe pain in his left leg when he woke up in
the morning. He refers to the emergency service with the
complaints of speech disorder, loss of strength in his left arm
and leg, and inability to walk, which developed
approximately 1.5 hours after this pain. The patient's blood
pressure and pulse rate were within normal limits.
Coagulation parameters, D-Dimer, cardiac enzymes, and
electrocardiography (ECG) were within normal limits. In the
neurological examination, he was conscious and
cooperative, his speech was dysarthric, and there was
dimness in the left nasolabial groove. Motor loss of 1/5 and
left hypoesthesia were detected in the left upper and lower
extremities. During the systemic examination, a dead
scorpion was found among his clothes and a slightly
erythema and swollen area on the back of his left leg. The
patient's brain computed tomography (CT), brain computed
tomography angiography (CTA), and magnetic resonance
imaging (MRI) was within normal limits. After approximately
3 hours, all neurological deficits improved completely.
Etiologically lipid profile, carotid and vertebral arteries
Doppler ultrasonography were within normal limits.
Echocardiography and rhythm holter was performed and no
cardiac pathology was detected. No change was observed in
the patient's blood biochemistry follow-up. The patient's
findings were thought to be transient ischemic attacks (TIA)
due to scorpion venom. Written informed consent was
obtained from the patient for publication of this case report
and accompanying images.

Discussion

Scorpion venom consists of enzymes that act on free amino
acids, serotonin, hyaluronidase, and trypsinogen (4). These
enzymes are toxins to the sodium and potassium channels,
which lead to prolonged depolarization and thus to the
stimulation of the autonomic nerves and the release of
neurotransmitters. The venom alters the physiological
functioning of voltage-dependent ion channels. Presynaptic
opening of the sodium channel by inhibition of calcium-
dependent potassium channels triggers the "autonomous
storm". Patients may present with bradycardia and excessive
salivation secondary to parasympathetic stimulation. This
may be followed by longer-term sympathetic stimulation,

Aslanyavrusu et al.
which may cause tachycardia, hypertension, and pulmonary
edema (5,6,7). In addition, anoxia due to cardiovascular
complications may cause central nervous system symptoms
such as coma, seizures and hypoxic-ischemic
encephalopathy in patients (8).

Cerebrovascular events in scorpion poisoning have been
attributed to multiple mechanisms. Hemorrhagic stroke due
to rupture of perforating arteries as a result of hypertension
due to autonomic storm (9), cardioembolic stroke secondary
to myocarditis (10), watershed infarct secondary to
vasospasm due to catecholamines (11,12), and stroke
secondary to increased platelet aggregation due to
disseminated intravascular coagulation by poisoning (11,12)
can be counted as these mechanisms.

The cerebrovascular damage effect of the venom usually
occurs after 48 — 72 hours. In strokes occurring before 36
hours, it is primarily due to vasospasm secondary to
catecholamines (12). In our case, other mechanisms were
ruled out, and we thought that it was a transient ischemic
attack secondary to vasospasm.

The cerebrovascular damage effect of the venom usually
appears after 48-72 hours. In strokes occurring before 36
hours, it is primarily due to vasospasm secondary to
catecholamines (12). In our case, the exact mechanism of the
transient ischemic attack was uncertain, but due to the early
onset of neurological findings and exclusion of other
mechanisms, it was thought to be a transient ischemic attack
secondary to vasospasm.

Conclusion

A case of transient ischemic attack due to scorpion sting has
been reported very rarely in the literature before. While
investigating the etiology of transient ischemic attack,
careful physical examination as well as neurological
examination and anamnesis are important in terms of
differential diagnosis of rare causes.
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LETTER TO THE EDITOR / EDITORE MEKTUP

Problems in Conducting Multivariate Logistic Regression Analysis

Cok Degiskenli Lojistik Regresyon Analizinin Yiiriitiilmesinde Karsilasilan Sorunlar

Yusuf Ertugrul Aslan '™, Nurullah Gunay?
To the Editor,

We read with great interest the original article “The
Relationship Between Procalcitonin Level and Short-Term
Mortality in Emergency Department” by Cehreli et al. (1). A
high initial level of procalcitonin (PCT) is a sensitive marker
of bacterial infection, and the degree of PCT elevation can
determine which patients are at greater risk of adverse
outcomes. In this study, the authors wanted to analyze
whether there was an association between PCT levels and
seven-day mortality in patients whose PCT levels were
measured in the emergency department. However, we think
that there are some serious methodological mistakes.

In the case of regression models, it should be stated whether
the variables included in the multivariate model in logistic
regression analysis were taken from previous studies or from
the results of univariate analysis. To the best of our
knowledge, variables with p < 0.1 or p < 0.2 in univariate
analyses can be included in the multivariate logistic
regression model (2,3). The authors (1) stated in the
statistical analysis section that the variables with p-value>
0.2 as a result of univariate analyses were included in the
multivariate logistic regression analysis. When we evaluate
the multivariate logistic regression model, it is understood
that the p values of other variables except hemoglobin are
less than 0.2 in univariate analyses. We think that the
authors have stated p > 0.2 instead of p < 0.2 due to a writing
mistake.

In this situation, it is unclear how the authors included

hemoglobin in the multivariate logistic regression model.
These problems are not only limitations of the article, but
also the main problems directly affecting the study results.
The article performed statistical analysis without the basic
requirements of logistic regression analysis. Therefore, in
our opinion, the conclusion of Cehreli et al. (1) should be
carefully evaluated.
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REVIEW / DERLEME

Cardiopulmonary Resuscitation can be Taught to Schoolchildren: Kids Save Lives
Okul Cagindaki Cocuklara Kardiyopulmoner Resusitasyon Odretilebilir: Cocuklar Hayat

Kurtarir
Emel Altintas!™, Cem Oktay?", Sena Baykara Sayili®

ABSTRACT
Out-of-hospital cardiac arrest (OHCA) is a major public health

concern. Despite the advancement of resuscitation science,
development of guidelines and the impact of technology regarding
cardiopulmonary resuscitation (CPR), survival rates from OHCA
remain low. Initiation of early bystander CPR can double or
quadruple survival rates. Current evidence shows that CPR training
is successful in children across a wide age range. It has been shown
that from the age of 4, children begin to perform procedures in the
Chain of Survival. Our objective is to review the literature on factors
affecting survival in cardiac arrest, how to best teach CPR to
schoolchildren and the initiatives carried out worldwide to provide
CPR training to children.

Keywords: Cardiopulmonary resuscitation, out-of-hospital
cardiac arrest, CPR training, school children
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oz

Hastane disi kardiyak arrest (HDKA) 6nemli bir halk saghg
sorunudur. Kardiyopulmoner resusitasyon (KPR) ile ilgili bilimin
gelismesi, kilavuzlarin gelistirilmesi ve teknolojinin etkisi olmasina
ragmen HDKA’dan sag kalim oranlari disik kalmaktadir. Olay
yerinde bulunan kisiler tarafindan hemen KPR baslatilmasinin
hayatta kalim oranlarini iki ile dort kat artirabilir. Mevcut kanitlar,
verilen KPR egitiminin genis bir yas araligindaki ¢ocuklarda basarih
oldugunu gostermektedir. 4 yasindan itibaren ¢ocuklarin Yasam
Zincirindeki uygulamalari yapabilmeye bagladiklari gosterilmistir Bu
makaledeki amacimiz, kardiyak arrestte hayatta kalimi etkileyen
faktorler, okul g¢agindaki cocuklara KPR’nin en uygun nasil
Ogretilebilecegi ve cocuklara KPR egitimi yapilmasi igin diinya
¢apinda yurutilen girisimlerle ilgili literatlr( gozden gegirmektir.

Anahtar Kelimeler: Kardiyopulmoner resusitasyon, hastane
disi kardiyak arrest, KPR egitimi, okul ¢agindaki ¢ocuklar
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Cocuklar Hayat Kurtarir

Giris

Kardiyak arrest, sistemik dolasim bulgularinin olmamasi ile
dogrulanan, kalbin fonksiyonel aktivitesinin kaybi olarak
tanimlanir (1). Eriskinlerde kardiyak arrest sonrasi hayatta
kalim ve iyilesme, kardiyak arrest olan bir kisi icin en iyi
sonucu elde etmek tzere birlikte calisan karmasik bir sisteme
baghdir. Eriskinlerde kardiyak arrest olayinda ana odak
noktasi, hizli tanima, kardiyopulmoner resusitasyonun (KPR)
hemen  baslamasi;, malign  soklanabilir  ritimlerin
defibrilasyonu ve spontan dolasimin geri donmesi (SDGD)
sonrasi destekleyici bakim ve altta yatan nedenlerin
tedavisini icerir (2). Ne yazik ki, kardiyak arrest sonrasi
hayatta kalim oranlarinda 6nemli farkliliklar vardir.
GUnimuzde ylksek kaliteli veya “yiksek performansl”
KPR’nin hemen baslatilmasi, kardiyak resusitasyonunun
temel tasi olarak kabul edilmektedir. Bu makaledeki
amacimiz, kardiyak arrestte hayatta kalimi etkileyen
faktorler, okul cagindaki ¢ocuklara KPR’nin en uygun nasil
ogretilebilecegi ve cocuklara KPR egitimi yapilmasiicin diinya
capinda ydrutilen girisimlerle ilgili literatliri gozden
gecirmektir.

Yasam Zinciri

Hastane disi kardiyak arrest (HDKA) ve hastane ici kardiyak

arrest (HiKA) icin arrestin nedenleri, resusitasyonun siiregleri

ve sonuglari ¢ok farkhdir ve bu farklilara yonelik Yasam

Zincirleri (Chains of Survival) tanimlanmistir (2). Kardiyak

arrestin  gergeklestigi konuma baglh olarak Yasam

Zincirlerinde kuguk farkhhklar olsa da her biri asagidaki

unsurlariigerir (2):

. Onleme ve hazirlkli olma: Yanit veren kisilerin
egitimi, kardiyak arrestin erken taninmasi ve hizh
midahale dahil

. Acil miidahale sisteminin etkinlestirilmesi: Hastane
disinda veya icinde

. Yiksek kaliteli KPR: VF ve nabizsiz VT'nin erken
defibrilasyonu dahil

. ileri resusitasyon miidahaleleri: ilaglar, ileri havayolu
mudahaleleri ve ekstrakorporeal KPR dahil

. Kardiyak arrest sonrasi bakim: Yogun bakim
mudahaleleri ve hedefe yoénelik sicakhk yodnetimi
dahil

. iyilesme:  Fiziksel, bilissel, duygusal ve aile

ihtiyaglarina yonelik etkili destek dahil.

Hastane Digi Kardiyak Arrest

HDKA’da magdurun bakimi toplumun siirece katilimina ve
verecegi vyanita baghdir. Kardiyak arreste sahit olan
bireylerin arresti tanimasi, acil c¢agri numarasini (112)
aramasi, egitimsiz kurtaricilar icin yalnizca gégus basisi ile
KPR dahil KPR uygulamasi ve otomatik eksternal defibrilator
(OED) kullanmasi kritik 6neme sahiptir (3,4). Olay yerine
¢agrilan acil saghk personeli tarafindan KPR’ye devam edilir.

Altintas ve ark.
Daha sonra stabilizasyon ve kesin tedavi icin hasta nakledilir

(2).

HDKA’in yillik gorilme sikligi 100.000 kiside 55 ile 113
arasinda degismektedir (5). Amerika Birlesik Devletleri'nde
(ABD) her yil 180.000 ile 450.000 arasinda kisi HDKA
olmaktadir (1). HDKA, ABD’de en sik t¢lincl 6lim nedenidir
(6). Avrupa’da veriler daha kisith olsa da, son zamanlarda
yapillan c¢alismalar kardiyak arrestin insidansi ve
epidemiyolojisi hakkinda kapsaml veriler saglamaktadir.
EuReCa TWO c¢alismasinda, U¢ ay boyunca veri toplamistir ve
HDKA insidansinin yilda 100.000 kisi basina 89 (53 ile 166
arasinda degisen) oldugu belirtilmistir (7).

KPR ile ilgili bilimin gelismesi, kilavuzlarin gelistirilmesi ve
teknolojinin etkisi olmasina ragmen HDKA’dan sag kalim
oranlari distk kalmaktadir (1,8). HDKA hastalarina
miidahale orani bir¢ok tlkede %20’den azdir ve hastalarin
%10’undan azi ancak hayatta kalmaktadir (9-14). Bu
nedenle, HDKA’lar 6nemli bir halk sagligi sorunudur.
HDKA'larin %60-80’i sahitlidir ve %60-70’i evde meydana
gelmektedir (15). Profesyonel acil saglk hizmetleri personeli,
olay yerine yaklagik 8-12 dakika veya daha fazla siirede
ulasabilmektedir (16). Beyin ise kardiyak arrest sonrasi
yaklasik 4 ila 6 dakika icinde hasar géremeye ve Olmeye
baglar. Bu siire dikkate alindiginda, profesyonel acil saglik
hizmetleri personeli, HDKA hastalarinin ¢oguna genellikle
¢cok ge¢ ulasmis olmaktadir (17). HDKA’larda sag kalim
oranini artirmanin en etkili yolu, kardiyak arrest olayina sahit
olanlarin KPR yapmasidir (18). HDKA’larin coguna aile lyeleri
sahit olmaktadir; kardiyak arrest olan kisi okul gagindaki
cocuklarin bir yakini ise bu ¢ocuklarin temel yasam destegi
(TYD) yapmaya buyik oranda daha istekli oldugu
belirtiimektedir (19-25).

Cocuklar Tarafindan Kardiyopulmoner Resusitasyon
Uygulanmasi ve Kampanyalar

Kardiyak arrest sonrasi gorgii taniklari tarafindan hemen KPR
yapllmaya baslanmasi ile hayatta kalim oranlarini iki ila
dorde katlanabilir (16,26,27). Halktan kurtaricilar (yani saghk
personeli olmayanlar) icin KPR egitiminin temel amaci,
aninda olay yerindeki KPR yapma oranlarini, OED kullanimini
ve HDKA sirasinda acil mudahale sisteminin zamaninda
etkinlestirilmesidir. Halktan kurtaricilarin KPR yapma
isteginin arttirnlmas;, HDKA’da hayatta kalma oranlari
Gzerinde dogrudan bir etkiye sahip olabilir (28). Cok sayida
calisma, ortaokul ve lise ¢cagindaki cocuklarin yiiksek kaliteli
KPR becerilerini 6grenip hatirlayabildigini gostermistir (29-
36).

Danimarka’da 2005 yilinda, okullarda KPR egitimi zorunlu
hale getirilmis ve sahitlerin KPR uygulama oraninin arttigi
bildirilmistir (37). 2001-2012 yillari arasinda Danimarka’da
HDKA hastalarini kapsayan bir ¢alismada, kardiyak arreste
sahit olanlarin KPR ve defibrilasyon uygulamasinin yillar
icerisinde giderek arttigi ve bu midahale yapiimayan
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hastalarla karsilastirildiginda, norolojik hasar, bakimevine

yatis ve herhangi bir nedenden 6limiin daha distk oldugu
bildirilmistir (38). Bir goérgi tanigl tarafindan KPR’nin
baslatiimasinin, nérolojik hasarsiz sonlanim bakimindan 2 ile
4 kat artisla iliskili oldugu bildirilmistir (15). Gorgu
taniklarinin KPR yapmasinin, hastanin hayatta kalim oranini
3 kat arttigi Dbildirilmistir (16,38,39). Resusitasyon
sonlanimlarinda istatistiksel olarak anlamli bir artis elde
etmek icin nifusun en az %15'inin egitiimesi gerektigi
tahmin edilmektedir ve bu sayilari gonilli kurslarla elde
etmenin zor oldugu belirtilmektedir. Okul egitimi sirasinda
KPR  egitimi  verilerek toplumun tim gruplarina
ulasilabilecegi belirtilmektedir (40).

Avrupa Resusitasyon Konseyi (ERC [The European
Resuscitation Council]), HDKA’dan sag kalim oranlarini
artirmak icin sahitli KPR oranlarini artirmanin gerekli
oldugunu kabul etmektedir. Daha fazla insan egitilirse ve
stratejik yerlere daha fazla sayida OED vyerlestirilirse daha
fazla yasam kurtarilabilecegi bildirilmistir (41). Bu duruma
farkindalik yaratmak icin ERC, her yil 16 Ekim tarihinde
dizenlenmek Uzere “Kalbi Yeniden Calistir GUniu (Restart a
Heart Day)” isimli, yilhk bir kardiyak arrest farkindalik glinii
girisiminde bulunmustur (42). Avrupa Hasta Guvenligi Vakfi
(The European Patient Safety Foundation), ERC, Uluslararasi
Resusitasyon irtibat Komitesi (ILCOR [The International
Liaison Committee on Resuscitation]) ve Diinya Anestezi
Uzmanlari Dernekleri Federasyonu (The World Federation of
Societies of Anesthesiologist), okul cocuklarinin diinya
capinda KPR egitimi igin ortak “Cocuklar Hayat Kurtarir (Kids
Save Lives)” bildirisini yayinlamislardir (43). Dinya Saghk
Orgiitii de 2015 yilinda “Kids Save Lives” kampanyasini
destekledigini bildirmistir (40). 2018 yilinda ILCOR, “Restart
a Heart Day” girisimini desteklemis ve bu girisimi “World
Restart a Heart Day (WRAH)” olarak kabul ederek kiresel bir
boyut kazandirmistir (44,45).

ERC, 2021 yilinda kardiyak arrest hastalarinin sonlanimlarini
iyilestirmek igin “Hayat Kurtaran Sistemler (Systems Saving
Lives)” kilavuzunu yayinlamistir. Bu yaklasiminin ardindaki
kavram, hayatta kalim zincirinde yer alan farkli bireyler
arasindaki baglantilari vurgulamaktir. Bu kilavuza gére, hayat
kurtarici sistemlerin 5 ana maddesi sunlardir (42):

. KPR ve defibrilasyon hakkinda farkindaligi artirin

. Toplumu etkilesime gegirmek igin teknolojiyi kullanin
o Cocuklar hayat kurtarir (Kids Save Lives)

. Kardiyak arrest merkezleri

. KPR sirasinda ¢agri yonlendiricilerin yardimi

2021 Hayat Kurtaran Sistemler (Systems Saving Lives)
kilavuzunun en 6nemli 5 mesajindan birisi Cocuklar Hayat
Kurtarir (Kids Save Lives) olup, bu kilavuza goére tiim okul
cocuklarina “kontrol et, telefonla ara ve basi uygula (check,
call, compress)” algoritmasini kullanarak KPR yapmanin
Ogretilmesi ve cocuklarin ebeveynlerine ve akrabalarina

Altintas ve ark.
KPR'nin nasil yapilacagini  6gretmelerinin  saglamasi

onerilmistir.
Gunldmiizde Avrupa (lkelerinden Belgika, Danimarka,
Fransa, italya, Portekiz ve Birlesik Krallik’ta cocuklara KPR
egitimi verilmesi icin yasal diizenleme mevcuttur. Tirkiye
dahil 24 Glke icin KPR egitimi tavsiye niteligindedir. ERC, okul
cocuklarina KPR konusunda egitim verilmesinin tim
Avrupa’da ve diger yerlerde kanunen zorunlu olmasi
gerektigini belirtmektedir (42).
“Kontrol Et - Telefonla Ara - Basi Uygula” algoritmasi ile
kastedilen uygulamalar asagidaki gibi tanimlanmaktadir (46):
. Kontrol Et (Check): Hastayla konusmayi, onu
uyandirmaya c¢alismayi, ardindan normal solunumu
gozlemleme, dinleme, hissetme i¢in bakmayi
kapsamaktadir.

. Ara (Call): Acil saglik hizmetlerinin nasil arayacagini ve
arama sirasinda hangi bilgilerin verilmesi gerektigini
bilmektir.

. Bas (Compress): Gogls basilari uygulamalariile dogru

el pozisyonu, dogru gogis basisi hizi ve derinligi,

gogsin  geri  acllmasina  izin  verilmesi ve

duraklamalarin en aza indirilmesi amacglamaktadir.
2023 yilinda ILCOR adina yayinlanan Cocuklar Hayat Kurtarir:
Okul Cocuklar icin Temel Yasam Destegi Egitimi baslikli
makalede, Kontrol Et - Telefonla Ara - Basi Uygula
algoritmasinin  tim okul c¢ocuklari igin Onerildigi, TYD
konusunda verilen diizenli egitimlerin yastan bagimsiz olarak
uzun vadeli becerileri pekistirdigi belirtmektedir (46). 4
yasindan itibaren kigik cocuklarin hayatta kalim zincirindeki
ilk halkalari degerlendirebildigi, 10 ila 12 yasina gelindiginde,
egitim maketleri lzerinde gogls basilari yaparak etkili
derinlige ulastiklari ve solutma yapabildigi gosterilmistir.
Okul 6gretmenlerinin TYD egitmeni olarak etkili oldugundan
bahsedilmistir (46). Ayrica, yas gruplarina gére ¢ocuklarin
becerilerine 6rnekler de verilmistir. 4 yasinda nasil yardim
cagirabilecegi egitiminin verilmesi uygunken 6 yas grubunda
verilen egitim sonunda telefonda dogru bilginin verilmesinin
gosterilebilecegi vurgulanmistir. 7-8 yas grubuna acil durum
numaralarinin 6gretilmesi onerilmistir. 9-10 yas grubuna,
acil durum numaralari ve aranmasi durumunda ne yapilmasi
gerektigi, gorlismenin nasil ilerlediginin 6gretilebilecegi
belirtilmistir (46).
Genel olarak c¢alismalar gostermistir ki, kontrol et
basamagini, 4-15 yas arasindaki ¢ocuklar yapabilmektedir
(47-49). 4 vyasindan itibaren g¢ocuklara acil durum
numarasinin 6gretilmesi onerilmektedir (46). 6 yasindaki
cocuklar ise egitim aldiktan sonra acil durum numarasini
nasil gevireceklerini gosterebildikleri ve acil ¢agrida dogru
bilgileri verebildikleri belirtilmektedir (20,47,50).
GOgls basisiicin yastan ziyade, beden kitle indeksinin dnemli
oldugu belirtilmektedir (51-53). Yeterli bir gogls basisi
derinligindeki yeterli glicii elde etmek igin minimum 40 ila 50
kg. vicut agirhigr gerektigi belirtiimektedir (54). Dogru el
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pozisyonu ve basi hizinin 10 yasindan itibaren okul gocuklari

tarafindan uygulanabilecegini ¢alismalarda belirtilmektedir

(49,55-58). Egitimler sirasinda yardimci aletler (6rnegin,

metronomlar, dakikada 100-120 vurus sayisinda miizik) veya

geribildirim  saglayan cihazlarin kullanilmasi  da

onerilmektedir (46).

Okul gcocuklarini KPR konusunda egitmenin son derece kolay

ve etkili oldugu, KPR egitimine baslamak icin optimal yasin

12 oldugu, yilda 2 saat egiminin yeterli oldugu, egitimde

maketlerin kullaniimasinin faydali oldugu, egitim almis

ogretmenlerin de saghk profesyonelleri kadar etkili bir
sekilde KPR 6gretebildigi bildirilmistir (43). Geng yasta KPR
uygulamaya baslamanin ayni zamanda ylzme veya bisiklet
sirmek gibi oldugu, kazanilan becerilerin 6mir boyu
korunacagl ve wuzun bir aradan sonra bile kolayca

yenilenebilecegi belirtilmektedir (42).

Agizdan agiza solunum igin, 10-12 yas arasi bazi ¢ocuklar

uygun hacimler Uretebilse de 14 yasina geldiklerinde, ¢ogu

okul g¢ocugunun kilavuz standartlarina uygun hacimlerde

solunum Uretebildikleri bildirilmistir (59-61).

OED’yi hata yapmadan kullanan okul gagindaki gocuklarin

oranlari buyuk 6l¢lide degismektedir (6-7 yasinda %11-17, 9-

10 yasinda %25 ve 13-16 yasinda %27-51) (62,63). Buna ek

olarak, 6-16 yas araliginda daha dnceden TYD ve OED egitimi

almamis 1295 c¢ocugun dahil edildigi bir c¢alismada,
gocuklarin 258’inin (%19,9) 3 dakikadan kisa surede etkili ve
glvenli bir defibrilasyonu simle edebildigi ve 52 katilimcinin

(bu grubun %20,1'i) bunu basariyla gergeklestirdigi

bildirilmistir (64).

Belgika’da gocuklara OED egitimi icin kanita dayali 6nerilerin

yapildigi bir derlemede asagidaki 6neriler ve iyi uygulama

noktalari (IUN) formiile edilmistir (65):

o OED teknigini adim adim 6gretmek ve bir sonraki
adima baslamadan 6nce 6nceden edinilen bilgilerin
pekistiriimesi énemlidir. [[UN]

o ilkokulda, cocuklara OED semboliinii tanimalari ve
OED’nin  yonlendirmelerini  dinleyerek islevinin
farkina varmalari 6gretilebilir. OED’nin uygulanmasi
yalnizca tam bir KPR egitiminin ardindan
dgretilmelidir. [IUN]

o Ortaokulda, KPR egitimlerinin ve bu egitimin
tamamlanmasinin ardindan, OED ile defibrilasyonun
dort oOnemli adiminin  nasil  gergeklestirilecegi
ogretilebilir [gl¢lU 6neri].

. Sadece becerilere degil, psikolojik konulara da
odaklanmak 6nemlidir. Acil durumlarda, cevredekiler
yardimin ~ onlinde  engellerle  karsilasacaktir.
Cocuklarin  OED kullanirken yabanci insanlara
dokunmak zorunda kalacaklari gergeginin farkina
varmalarini saglamak ve OED cihazlarinin giivenliginin
altini ¢izmek bu engellerin bazilarinin asiimasina
yardimci olacaktir [gli¢lU 6neri].

Altintas ve ark.
Okul ¢ocuklarinin KPR egitiminde eglendigi ve bu egitime

hevesli olduklari bildirilmistir (19-24,66,67). Ayrica, KPR
egitimi sonucunda, okul cocuklarinin baskalarina yardim
etmeyi 0grenecegi ve toplumda egitimli ve “yardim etmeye
istekli” bireylerin oraninin, okul ¢ocuklarinin KPR egitimi ile
belirgin bir sekilde artacagi ve genel olarak vyapilan
resusitasyon  oranlarinda  bir artisa yol acacagl
belirtiimektedir (43).

Okul boyunca becerilerin tekrarlanmasi ve genigletiimesiyle
erken TYD egitimine baslamak, acil durumlara yanit
verebilen toplum Uyelerinin sayisinin artmasini saglar, ilk
yardim 6grenimini normallestirir ve gercek hayattaki acil
durumlara miidahale etme istegini artirir. Bu nedenle,
yaslarina bakilmaksizin tiim okul ¢ocuklarina yilda bir kez
egitim verilmesi 6nerilmektedir (46). KPR dahil olmak lzere
TYD egitimi ayrica ylksekogretim kurumlarinda da, 6zellikle
egitim ve saglikla ilgili bolimlerde egitim alan 6grencilere
verilmelidir. Her Ulkenin Egitim Bakanliklarindaki sorumlu
kisiler ve diger 6nde gelen politikacilar, okul c¢ocuklarina
KPR’yi 6gretmek icin tlke capinda bir program gelistirmeli ve
uygulamaldir (42).

GiUnimiuzde birgok tlkede hekimler, hemsireler ve acil servis
personelleri de dahil olmak tzere saglk profesyonelleri ve
okul 6gretmenleri, okul ¢ocuklarina TYD 6gretmektedirler
(68-72). Bunun yani sira, 14 ile 18 vyaslan arasindaki
ergenlerin, yasitlarina pratik TYD becerilerini etkili bir sekilde
ogretebildigi de bildirilmistir (69).

2018 yilinda Macaristan’da yapilan bir ¢calismada ¢ocuklara
yonelik resusitasyon egitimin uygulanmasi ve bu egitimin
onilindeki engeller 6grencilere, ebeveynlere ve 6gretmenlere
sorulmustur (73). KPR egitimlerinin sonunda 6grencilerin
gercek bir acil durumla karsilastiklarinda miudahale
konusunda yetkinlikleri ile ilgili sorulan soruda 6grencilerin
%7’si, ebeveynlerin %44,9’u, 6gretmenlerin %33’ midahale
edilmemesi gerektigini disindigiini belirtmistir. Buna ek
olarak, 0Ogretmenlerin c¢ocuklara ilkyardim Ggretip
O0gretmeyecegi soruldugunda gocuklarin %40'1,
O0gretmenlerin %20,6’sI ve ebeveynlerin %9,8’i
Ogretebileceklerini sdylemistir. Bununla birlikte, cocuklar
hayat kurtarir girisiminin, kuglk c¢ocuklarin bilgi ve
becerilerini gelistirmek icin olduk¢a umut verici bir arag
oldugu belirtilmistir (73). Bazi engeller olmasina ragmen hem
ERC hem de AHA, 6gretmenlerin TYD egitmenleri olarak
egitilebilecegini O6nermektedir (74). Bunun sebepleri
arasinda etkili bir sekilde 6gretmenin pedagojik arka plani,
yilik  tekrarlari  basitlestirme ve tibbi kaynaklarin
korunmasinin yer aldigi belirtilmektedir (59,75).

Hangi yas grubunda olursa olsun, KPR egitimi icin kitlesel
o6grenme yaklasimi kullanilirken glglendirici ve hatirlatic
oturumlarin uygulanmasi 6nerilmektedir (76). Verilen
egitimin degerlendirilmesine yonelik olarak, okul c¢agi
cocuklarinin bilgiyi ortalama 3 ay akilda tutabildigi, yillik
hatirlatma egitimleriyle bilginin arttiriimasi énerilmistir (46).
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Cocuklar Hayat Kurtarir
Son vyillarda teknolojiyle desteklenen sosyal medya araglari

ile birlikte sanal gergeklik uygulamalari, mobil cihaz
uygulamalari TYD becerileri igin de kullanildiginda, alinan
olumlu sonuglar paylasilmistir (77). Buna ragmen egitmen
yeterligi olmayan ve sadece teknoloji tabanlh olan
uygulamalarda zayif performans sonuglari goésterilmistir
(78).

Almanya’da 2014 yilindan bu yana 6neri bulunsa da federal
okul miufredati nedeniyle bu egitimler Ulke ¢apinda
yayginlasmamistir. Ancak 2021 yilinda “#ichrettedeinleben
(Hayatini kurtariyorum)” kampanyasi, Alman Resusitasyon
Konseyi tarafindan, Gnli isimlerle birlikte baslatiimistir.
Almanya genelinde 7. siniftan itibaren okul ¢ocuklarina
yonelik zorunlu KPR dersi verilmesine yonelik bir dilekce icin
imza toplanmasi amaglanan bu kampanyada 84.972 imza
toplandigi  belirtilmistir.  Birlesik Kralllk resusitasyon
egitiminin 2022’de mifredatin yasal bir parcasi olacagini
belirtmistir (79).

Dinyada cocuklarin TYD'ye katiliminin giderek yayginlastigi
gorilmektedir. Avrupa Ulkelerinde yayginlasan bu 6rneklere
Brezilya gibi diger tlkelerin de kendi tlkelerine TYD egitimini
uyarladiklari gorulmektedir. Brezilya’da ©nce egiticilerin
egitimi, ardindan yeni modelleme egitimlerinin ardindan
basaril KPR sonuglarinin alinmasi ile birlikte 6grencileri,
o6gretmenleri ve temel ve lise ¢alisanlarini gevredeki topluluk
da dahil olmak Uzere tesvik etmek, egitmek ve bilgi, beceri
ve tutumlari yaymak icin bir haftaya sahip olmak Uzere 2
Nisan 2019 tarihli, 310 Sayili bir Devlet Kanunu gikartilmistir
(80).

Sonug

Basarili KPR yapmak kolay ve 6gretmek de basittir. Kardiyak
arreste sahit olan c¢ocuklarin da vyiksek kaliteli KPR
yapabilecegi ve OED kullanabilecegi bilimsel olarak
gosterilmistir. Ortaokul ve lise ¢agindaki ¢ocuklara yiiksek
kalitede KPR’nin nasil uygulanacagi 6gretilmelidir ¢inki bu,
egitimli toplum temelli halktan kurtaricilardan olusan
gelecegin kadrosunun olusturulmasina yardimci olacaktir.
Saglik calisani olmayan, siradan insanlar yanhs bir sey
yapamazlar; “yapilacak tek yanhs sey, higbir sey
yapmamaktir”. KPR, herkes tarafindan kolayca yapilabilir ve
diinya genelinde her yil yiiz binlerce hayat kurtarilabilir.

Cikar Catigsmasi: Yazarlar herhangi bir cikar catismasi
bildirmemektedir.

Finansal Destek: Calisma yapilirken veya yazinin
hazirlanasinda herhangi bir finansal destek alinmamuistir.

Yazarhk Katkisi: Yazarlar yazinin hazirlanmasinda esit
oranda katki sunmuslardir.

Altintas ve ark.
Etik Beyan: Yazar arastirma ve yayin etigine uyduklarini

beyan eder.
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ERRATUM ARTICLE / DUZELTME MAKALESI

The Relationship Between Procalcitonin Level and Short Term Mortality in Emergency
Department

Acil Serviste Prokalsitonin Diizeyi ile Kisa D6nem Mortalite Arasindaki iliski
Onur Baris Cehreli'™, Basak Bayram?™, Duygu Gursoylu*“, Nese Colak?

We noticed that there were two spelling errors in our article titled " The Relationship Between Procalcitonin Level and
Short Term Mortality in Emergency Department" with Manuscript ID: 1245961 (Volume:6, Issue:3 and DOI:
https://doi.org/10.54996/anatolianjem.1245961)

e On page 2, in the statistical analysis section, "p Values > 0.2 among these parameters were evaluated by
multivariate logistic regression analysis whether they were independent risk factors for mortality." should
have been written instead of "p Values < 0.2 among these parameters were evaluated by multivariate logistic
regression analysis whether they were independent risk factors for mortality."

e In Table 2 on page 3, the p-value for hemoglobin should have been written "0.004" instead of "0.262". The
authors sincerely apologize for this error.

Corrected paragraph;

“Statistical analysis: Study data were recorded in the "Statistical Package for Social Sciences for Windows 22.0".
Normality analyzes were evaluated with the Kolmogorov-Smirnov test. When comparing the values of the patients
such as age and laboratory, the T-test or Mann-Whitney test was used according to normality analysis. The Chi-square
test was used to compare categorical variables. The receiver operating characteristic (ROC) analysis was performed
and area under the curve (AUC) values were calculated for surviving and non-surviving patients. P Values <0.05 were
considered statistically significant. Univariate analysis was performed to evaluate the factors affecting mortality. p
Values < 0.2 among these parameters were evaluated by multivariate logistic regression analysis whether they were
independent risk factors for mortality.”
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Corrected Table 2 on page 3 is:

Survivors Non-Survivors Odds Ratio p

N Median (IQR) N Median (IQR)
Age 427 73 (63-81) 72 81.5 (66-86) 1.032 (1.012-1.053) 0.001
Vital signs
SBP (mmHg) 427 126 (112-136) 72 106 (81-131) 0.975 (0.965-0.985) 0.002
DBP (mmHg) 427 80 (70-85) 72 68 (51-82) 0.961 (0.946-0.977) <0.001
Pulse rate (beats/min) 427 87 (82-105) 72 102.5 (82-125) 1.020 (1.009-1.031) <0.001
Respiratory rate (beats/min) 427 19 (16-22) 72 22 (18.3-28) 1.151 (1.097-1.208) <0.001
Oxygen saturation % 427 96 (91-98) 72 90 (80-96) 0.937 (0.914-0.961) <0.001
Laboratory
Procalcitonin (ngr/ml) 427 0.29 (0.16-0.73) 72 1.07 (0.32-5.30) 1.033 (1.013-1.054) 0.001
Complete Blood Count
WBC (103/ul) 427 11 (8.1-14.3) 72 14.2 (9.3-22.4) 1.016 (0.995-1.038) 0.133
Hemoglobin ( (gr/dl) 427 11.8 (10.4-13.4) 72 11.2(9.7-12.3) 0.860 (0.767-0.963) 0.004
Platelet (103/ul) 427 225(170-301) 72 222 (138-308) 0.999 (0.996-1.001) 0.262
Blood Gas 0.960 (0.993-0.987)
pH 319 7.42 (7.37-7.46) 64 7.41(7.29-7.47)  0.063 (0.006-0.614) 0.017
PCo2 319 36.6 (30.4-42.8) 64 30.4(26.2-38.8) 0.004
Lactate (mmol/l) 319 1.5(1.0-2.3) 64 2.7 (1.4-5.8) 1.302 (1.180-1.436) <0.001
BE (mmol/l) 319 -1.0([-]14.1-1.9) 64 -3.1([-]3.1-0.5) 0.900 (0.841-0.935) <0.001

Cl = confidence interval, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, WBC: White blood cell

Table 2: Characteristics of survivor and non- survivor patients
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