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Zehirlenmelerde
Ekstrakorporeal Tedaviler

Seda DAGAR, © Yunsur CEVIK
Department of Emergency Medicine, University of Health Sciences, Kecioren Training and Research Hospital, Ankara, Turkey

Abstract

Extracorporeal treatments (ECT) include a heterogeneous group of methods for the removal of endogenous or exogenous toxins from the body and/or for
the temporary replacement of one of the vital organs.ECT methods may play a key role in preventing mortality and morbidity in appropriate intoxication
cases that do not respond to conventional treatments. In general, toxins with low molecular weight, low endogenous clearance, low volume of distribution
and low protein binding are suitable for removal by ECT methods. Currently, the most common ECT methods are intermittent hemodialysis, intermittent
hemofiltration/hemodiafiltration, continuous renal replacement therapy, hemoperfusion, therapeutic plasma exchange, exchange transfusion, albumin
dialysis and extracorporeal membrane oxygenation.ECT methods are invasive procedures that bring some risks of complications. Therefore, in all toxin
exposures that may benefit from ECT, the application decision should be made by evaluating the benefit and risk ratio on a case-by-case basis. In determin-
ing the most appropriate ECT method for the patient, both the characteristics of the toxin exposed and also the medical history and clinical status of the
patient should be taken into consideration.In the near future, presenting a wide range of data about ECT applications beyond the case presentations to the
literature will help to determine the optimal use strategies of these methods.

Key words: extracorporeal treatment, intoxication, toxicology, hemodialysis

Ozet

Ekstrakorporeal tedaviler (EKT), endojen veya ekzojen toksinlerin viicuttan uzaklastiriimasi ve/veya hayati organlardan birinin gegici bir stireligine replasma-
nintigeren heterojen bir grup tedavi ydntemini icerir. Konvansiyonel tedavilere cevap vermeyen uygun intoksikasyon vakalarinda EKT yontemleri, mortalite
ve morbiditenin 6nlenmesinde anahtar rol oynayabilir. Genel olarak molekdl agirligi, endojen klirensi ve dagilim hacmi diistik olan ve proteine az baglanan
toksinler EKT uygulamalari ile uzaklastirilmaya uygundur. Glinimiizde en sik uygulanan EKT yontemleri aralikli hemodiyaliz, aralikli hemofiltrasyon/he-
modiafiltrasyon, surekli renal replasman tedavileri, hemoperfiizyon, terapétik plazma degisimi, exchange transfiizyon, albimin diyalizi ve ekstrakorporeal
membran oksijenizasyonudur. EKT yontemleri, bazi komplikasyon risklerini de beraberinde getiren invaziv islemlerdir. Bu nedenle, EKT'den olasi fayda
gorebilecek tiim toksin maruziyetlerinde de mutlaka yarar ve risk orani vaka bazli degerlendirilerek uygulama karari verilmelidir. Hasta i¢in en uygun EKT
yontemi belirlenmesi sirasinda ise hem maruzkalinantoksinin 6zellikleri hem de hastanin medikal dykii ve klinik durumu dikkate alinmalidir. Yakin gelecek-
te EKT uygulamalari ile ilgili vaka takdiminin 6tesinde genis ¢apta verilerin literattire sunulmasi, bu yontemlerin optimal kullanim stratejilerini belirmeye
yardimci olacaktir.

Anahtar kelimeler: ekstrakorporeal tedavi, intoksikasyon, hemodiyaliz, toksikoloji

rojen bir grup tedavi yontemini icerir.> Literatiirde bildirilen
ilk modern EKT, Abel ve ark. tarafindan 1913 yilinda hay-
vanlarda salisilat intoksikasyonunda diyalizin kullanilisidir.?
Sonrasindaki 100 y1li agkin siire boyunca siirekli yenilenen
teknolojiler sayesinde EKT, toksikolojinin en hizli degisen
ve gelisen kismi haline gelmistir.* Giinimiizde en sik uygu-
lanan EKT yontemleri aralikli hemodiyaliz, aralikli hemo-

Giris

Zehirlenmeler, tiim diinyada énemli bir halk sagligi soru-
nu olmaya devam etmektedir. Zehirlenme olgularina yakla-
simda ¢ogunlukla destek tedaviSI yeterlidir. Ancak 2012°de
yayimlanan bir raporda saglik kuruluslarina bagvuran zehir-
lenme vakalarinin yaklasik 4’te 1’inde hospitalizasyon ge-

rekliligi bildirilmistir.! Geleneksel destek tedavilerin yeterli
olmadig1 bu grupta ileri eliminasyon/replasman yontemleri-
ne gegilmesi s6z konusu olabilir.

Ekstrakorporeal tedaviler (EKT), endojen veya ekzojen
toksinlerin viicuttan uzaklastirilmasi ve/veya hayati organ-
lardan birinin gegici bir stireligine replasmanini igeren hete-

Corresponding Author: Seda Dagar e-mail: sedadagar@gmail.com
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filtrasyon/hemodiafiltrasyon, siirekli renal replasman teda-
vileri, hemoperfiizyon, terapotik plazma degisimi, exchange
transflizyon, albiimin diyalizi ve ekstrakorporeal membran
oksijenizasyonudur (ECMO).2 Bu uygulamalar “terapotik”
(klinik toksisite varliginda) ya da “profilaktik” (tedavisiz
kalirsa beklenen toksisite olusmadan dnce) amagla uygula-

Cite this article as: Dagar S, CevikY. Zehirlenmelerde ekstrakorporeal tedaviler. Eurasian J Tox. 2019;1(2):43-48
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nabilir.’ Ancak olasi bir zarardan kaginmak i¢in hem zehir-
lenme vakasmim EKT’ ye uygunluk kararmin verilmesi hem
de segilecek EKT yonteminin dogru belirlenmesi gerekmek-
tedir. Bu asamada klinisyenlerin, maruz kalman toksin ile
hastanin 6zellikleri dogrultusunda risk/yarar oranini deger-
lendirmeleri ve EKT yontemlerinin prensiplerine hakim ol-
malari ¢ok onemlidir.

Bu derlemede, EKT uygunlugunun belirlenmesi i¢in de-
gerlendirilen toksikokinetik prensipler ve uygun yonteminin
secilmesi i¢cin EKT yontemlerinin ¢aligma prensipleri goz-
den gecirilecektir.

Hastanin EKT ihtiyacinin degerlendirilmesi

Zehirlenme hastasinda ilk degerlendirme havayolu, solu-
num ve dolasim stabilizasyonunu igermektedir. Sonrasinda
aktif komiir gibi gastrointestinal dekontaminasyon ve iiriner
alkalinizasyon gibi eliminasyonu arttirma uygulamalar1 de-
gerlendirilir. E§ zamanli olarak semptomatik tedavi, voliim
replasmani, aritmi gibi komplikasyonlarin tedavisi hastanin
ihtiyacia gore eklenebilir. Hizl1 bir stabilizasyon sonrasi
tiim zehirlenme hastalari, EKT ihtiyaci ve uygunlugu agi-
sindan degerlendirilmelidir. Genel olarak benin klinik seyir
izleyecegi ongoriilen toksinlerde EKT uygulanmaz. Genis
terapdtik araliga sahip ve tek basina alindiginda gorece gii-
venli olan (suda ¢dziinen vitaminler, antibiyotikler, proton
pompa inhibitorleri vb.) ksenobiyotikler i¢cin ¢ogunlukla
destek tedavisi yeterlidir. Bununla birlikte etkili oldugu bili-
nen bir antidot varliginda dncelik antidot uygulamasina ve-
rilmeli; EKT, antidota ulasilamayan ya da yanit alinamayan
secilmis vakalara saklanmalidir.®

Uygulama olanagina sahip merkez ve uygulayici perso-
nel sayisindaki olast kisitliligin yan 1sira EKT yontemleri,
bazi komplikasyon risklerini de beraberinde getiren invaziv
islemlerdir. Ek olarak zehirlenme hastalarinda EKT yontem-
lerini degerlendiren randomize kontrollii calismalar da mev-
cut degildir. Bunedenlerle, EKT den olasi fayda goérebilecek
tiim toksin maruziyetlerinde de mutlaka yarar ve risk orant
vaka bazli degerlendirilerek uygulama karari verilmelidir.?

Ekstakorporeal yontemlerle toksin uzaklastirilmast:

Toksikokinetik prensipler

Ekstrakorporeal yontemlerin etkinligini belirleyen 4 kritik
parametre mevcuttur; molekiil agirligi, proteine baglanma,
endojen klirens ve dagilim hacmi.

Molekiil Agirhigi (MA)

Yari-gegirgen membran kullanan EKT yontemleri igin en
onemli kisithilik parametresidir. Eski tip diyaliz cihazla-
r1 500 Da molekiil agirhigina kadar olan maddeleri uzak-

lastirabilirken, yeni nesil membranlarin kullanilmasi ile
giiniimiizde 45,000 Da molekiil agirligt yeni siir olarak
bildirilmektedir.” Maruz kalinan ¢ogu toksin 100-1000 Da
arasinda oldugundan, giliniimiizde molekiil agirhigit EKT
kullanimi i¢in 6nemli bir engelleyici olmaktan ¢ikmustir.
Istisnai molekiiller (rituksimab:145,000 Da, immunglobu-
linler-IgM:925,000 Da) i¢in, molekiil agirligindan bagimsiz
teknikler olan terap6tik plazma degisimi ve exchange trans-
fiizyon kullanilabilir.®

Proteine baglanma

Kandaki en Onemli baglayici protein albiimindir. Al-
biimin-toksin kompleksinin boyutu bilyiikk oldugundan
(>67,000 Da), bir¢ok filtreden gecemez.” Bu nedenle di-
fiizyon ve konveksiyon prensibi ile ¢alisan EKT ydntem-
leri, toksinin sadece proteine baglanmamis serbest kismint
uzaklastirabilirler. Genel bir kural olarak, proteine baglan-
ma orani %80 ve tizerindeki toksinler i¢in hemodiyaliz ve
hemofiltrasyon uygun EKT yontemi olarak kabul edilmez.'
Yiiksek oranda proteine baglanan maddeler igin absorbsiyon
yontemini kullanan, hemoperfiizyon ve endojen albiiminle
yarisan albiimin diyalizi kullanilabilir.!"> Ayrica terapotik
plazma degisimi ve exchange transfiizyon yontemleri de al-
blimin-toksin komplekslerini uzaklastirabilir.

Endojen Klirens

Ekstrakorporeal tedavilerin zehirlenme hastasina avantaj
saglayabilmesi i¢in, maruz kalinan toksinin endojen kliren-
sinin se¢ilen EKT ydntemininkine oranla daha diisiik olma-
st gerekmektedir. Maksimum EKT klirensi degeri, aralikli
hemodiyalizin ulastigi 400 ml/dk iken, hizli enzimatik yi-
kima ugrayan bazi ilaglarda (labetolol, kokain vb.) endojen
klirens 2000 ml/dk iizerine ¢ikabilmektedir. Boyle bir du-
rumda toksin uzaklastirilmasma EKT katkisindan s6z etmek
giictiir. Bu nedenle genel bir kural olarak EKT’den faydala-
nabilmek i¢in bir toksinin endojen klirensinin <4 ml/dk/kg
altinda olmasi istenmektedir.!®!* Ek olarak, endojen kliren-
sin baskilandigi renal ya da hepatik hasar gibi eliminasyon
organlarinin disfonksiyon durumlarinda, EKT uygulamalari
zehirlenme hastalarina faydali olabilir.6

Dagilim Hacmi (Vd)

Ekstrakorporeal tedavi yontemleri, sadece vaskiiler kom-
partmandaki ksenobiyotiklerin uzaklastirilmasini saglayabi-
lir. Buradaki belirleyici parametre Vd’dir. Yiiksek lipofilite
ve proteine baglanma ile karakterize yiiksek Vd’ye sahip
toksinler, vaskiiler alandan uzaklasirlar; bu toksinlerde EKT
kullaniminin yarar1 diisiiktiir.'* Genel bir kural olarak, 1-2 L/
kg ve iizerinde Vd’ye sahip olan ksenobiyotikler i¢in EKT
yontemlerin kullanimi uygun kabul edilmemektedir.'?
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EKT Yontemleri

Ekstrakorporeal tedavi yontemlerinden sirasi ile aralik-
It hemodiyaliz, aralikli hemofiltrasyon/hemodiafiltrasyon,
stirekli renal replasman tedavisi, hemoperfiizyon, terapotik
plazma degisimi, exchange transfiizyon, albiimin diyalizi,
periton diyalizi ve ECMO incelenecektir. Ayrica ¢alisma
prensibi ve toksikokinetik parametrelere gore bazi EKT
yontemleri Tablo-1’de 6zetlenmistir.

1.Aralikli Hemodiyaliz (HD)

Hemodiyaliz, yar1 gegirgen bir membran boyunca soliit mo-
lekiillerin, plazma ve diyalizat sivisi arasindaki konsantras-
yon farki nedeniyle kompartmanlar arasinda difiizyon esa-
sina uygun olarak hareket ettikleri bir EKT yontemidir. Bu
sayede HD, diger EKT yontemlerine gore daha yiiksek kan
ve diyalizat akim1 saglamasina bagll olarak 6zellikle kiigiik
molekiil agirhgimdaki toksinlerin hizla uzaklastirilmasinda
oldukga etkindir.® Ayrica asit-baz ve elektrolit bozuklukla-
rinin hizl diizeltilmesi ve ultrafiltrasyon ile voliim yiikiiniin
azaltilmasi gibi ek faydalar da saglamaktadir.? Son donem
bobrek yetmezligindeki kullanim sikligr nedeniyle gelis-
mekte olan iilkelerde hizla yayginlasmasi, zehirlenme has-
talarinda da en sik kullanilan EKT yonteminin HD olmasini
saglamustir.” Diger EKT yontemlerine gore yayginlik, uy-
gulayici saglik personelinin daha fazla olmasi, daha diigiik
maliyet ve komplikasyon oranlarinin gérece daha az gozlen-
mesi seklinde avantajlart vardir.'®"”

Hemodiyaliz ile uzaklastirilmaya uygun toksinler MA, Vd
ve endojen klirensi diisiik olan ve proteine daha az baglanan
toksinlerdir. MA i¢in smir, kullanilacak diyaliz cihazinin
membranindaki por boyutlarina gore belirlenir.® Toksik al-
koller, salisilat, benzodiazepin, barbitiirat, teofilin, valproik
asit ve lityum zehirlenmeleri basta olmak {izere zehirlenme-
lerin birgogunda HD, en sik tercih edilen EKT yontemi ol-
maya devam etmektedir.’

2.Aralikli Hemofiltrasyon/ Hemodiafiltrasyon (HF/HDF)

Hemofiltrasyon, yart gecirgen bir membranla ayrilmis iki
boliim arasinda basing gradiyentine bagli sivi akisi ve buna
eslik eden soliit gecisi teknigine dayanir. Ana prensip kon-
veksiyondur. HDF ise hem konveksiyon hem diffiizyon tek-
niginin ayni anda uygulanmasidir. Kaybedilen sivi, fizyolo-
jik s1v1 ile replase edilir.?

Toksinler i¢cin HF ve HDF yontemlerine uygunluk 6zellik-
leri HD ile benzerdir; diisiik Vd, diisiik endojen klirens ve
diisiik proteine baglanma orani. Farkli olarak HF ve HDF
daha yiiksek bir molekiiler agirlik esik degerine (yaklagik
25,000 Da) izin verir.'®?° Ancak artmig teknik gereksinim
ve az bulunabilirlik nedeniyle HF ve HDF’nin, zehirlenme
hastalarindaki kullanimi kisithdir.?!

3.Siirekli renal replasman tedavisi (SRRT)

Stirekli renal replasman tedavisi, aralikli HD-HF-HDF yo6n-
temlerinin daha diisiik akimlarda daha uzun periodlarda
siirekli uygulanmas1 yontemidir.2 Ozellikle hemodinamik
acgidan stabil olmayan hasta kritik hastalarda renal replas-
man tedavilerinin uygulanmasina olanak tanirlar. Ancak
SRRT’de toksin klirensi, aralikli uygulamalara gore diisiik
akim oranlarma bagli %50-80 oraninda daha azdir.** Ze-
hirlenme hastalarinda araliklit EKT uygulamalari sirasinda
“rebound fenomeni” olarak adlandirilan seans sonrasi plaz-
ma toksin konsantrasyonunda ani artislar gozlenebilmek-
tedir. Bu fenomen toksinlerin ekstravaskiiler alandan vas-
kiiler alana ani gegisi kaynaklidir. Bazi klinisyenler normal
bir HD seans1 sonrasinda bu olasi rebound etkiyi 6nlemek
amacli SRRT uygulamasini kullanabilmektedir.’

4.Hemoperfiizyon (HP)

Hemoperfiizyon, toksinlerin absorbe edilebilecegi aktif
komiir ya da non-iyonik regine kapl bir kartus igerisinden
tiim kanin gegirilerek toksinlerin uzaklastirilmaya ¢aligildigi
bir EKT yontemidir.?® Difiizyon teknigi ile kiyaslandiginda
absorbsiyon yontemi, daha yiiksek MA ve proteine baglan-
ma oranlart olan toksinler i¢in uygundur. Ancak HP, diger
EKT’lere gore daha yiiksek sistemik antikoagiilasyona ih-
tiyag duymaktadir.?® Ustelik kartus, non-selektif olarak kan
hiicrelerini, kalsiyum ve glukozu da absorbe eder. Hemoliz
riskinden uzak durmak i¢in kan akim hizinin 350 ml/dk’dan
daha yiiksek siirdiiriilmesi gereken HP’de, kartus satu-
re oldugunda kan akim hiz1 azalacagindan her 2 saatte bir
kartus yenilenmesine ihtiya¢ duyulmaktadir. Olasi yiiksek
komplikasyon riski (trombositopeni, 16kopeni, komiir em-
bolisi, piyojenik reaksiyonlar, hipokalsemi, hipofosfatemi,
hipoglisemi vb.) ve maliyet fazlaligi, 1990’lardan itibaren
hemoperfiizyon yerine yeni nesil HD cihazlarinin kullani-
mini arttirmistir.’

5. Terapitik Plazma Degigimi (TPD)

Terapotik plazma degisimi, kanin plazma ve sekilli kompo-
nentlerinin santrifiij ya da filtrasyon teknigi ile birbirinden
ayrilmasi esasina dayanir. Ayrilan plazma, steril bir soliis-
yon (donor plazma, albiimin, taze donmus plazma vb.) ile
degistirilir ve hastaya kan hiicreleri ile birlikte geri veri-
1ir.2”?® Amerikan Aferez Cemiyeti kilavuzlari, toksin atili-
mi1 amactyla yapilan TPD i¢in klinik semptomlar diizelene
kadar her giin iki plazma voliimii kadar degisim yapilma-
simi 6nermektedir.” TPD, ¢ok yiiksek molekiil boyutuna
(>50,000 Da) ve proteine baglanma oranina (>%95) sahip
toksinler i¢in uygun bir EKT yontemidir.? Literatiirde 6zel-
likle Amanita Phalloides mantari, tiroksin, vinkristin ve
sisplatin maruziyetlerinde basarilt TPD kullanimlart bildi-
rilmektedir.?*-32 Bununla birlikte diisiik klirens kapasitesi
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(<50 ml/dk.), TPD’nin intoksikasyonlarda nadiren kullanil-
masina neden olmaktadir.*

6.Exchange Transfiizyon

Exchange transfiizyon, eritrositlerin diger kan komponent-
lerinden ayrildigi ve normal dondr eritositleri ile replase
edildigi bir terapotik aferez prosediiriidiir. Tek bir voliim de-
gisiminde dolasimdaki eritrositlerin yaklagik 3’te 2’si uzak-
lastirilir.? Toksikolojik literatiirde siklosporin, takrolimus
gibi eritrositlere baglanan ksenobiyotikler ve toksik madde
(anilin, dapson, sodyum nitrit vb.) maruziyeti sonucu geli-
sen methemoglobinemi i¢in uygun bir yontem olarak tarif-
lenmistir.***” Yeni doganlarda ozellikle uygulama kolayligi
agisindan salisilat, teofilin ve barbitiiratlar zehirlenmelerin-
de de exchange transfiizyon denenmisgtir.3%-4°

7.Albiimin Diyalizi

Ayn1 zamanda ekstrakorporeal karaciger destek cihazi ola-
rak da adlandirilan albiimin diyalizi, fulminan hepatit ya
da ciddi sirozda karaciger transplantasyonuna koprii olarak
kullanilan bir karaciger replasman tedavi yontemidir.> Eks-
trakorporeal destek cihazlari, SRRT prensibine benzer se-
kilde ¢alisan ancak icerisine albiimin eklenmis bir diyalizat
kullanan ‘tek gecisli alblimin diyalizi (TGAD)’ ve iginde di-
yalizat bulunan ikinci bir devreye sahip olan ‘Molekiiler ab-
sorbe edici resirkiilasyon sistemi (MARS)’ ile ‘Prometheus
sistemi’ni igerir."*! Teorik olarak protein bagl toksinlerin
eliminasyonunu saglamasi en biiyilk avantajidir.*? Ancak
literatiirde degisik derecelerde basari bildirilmistir; teofi-
lin, valproik asit ve fenitoin zehirlenmesinde albiimin di-
yalizinin diger yontemlere tstinliigi gosterilememigtir.***
Ulasilabilirligin kisitl olmasi, yliksek maliyet ve pek ¢ok
ksenobiyotik icin dngoriilemeyen etki albiimin diyalizinin
intoksikasyon hastalarindaki roliinii su an i¢in belirsiz kil-
maktadir.’

8.Diger yontemler

Peritoneal diyaliz, yar1 gegirgen membran olarak peritonun
kullanildigt HD yontemidir. Diisiik klirens kapasitesi nede-
niyle zehirlenmelerde kullanimi nadir olsa da ekstrakorpore-
al bir devre gerektirmedigi i¢in uygun hastalarda ve kaynak
kisithilig1 bulunan durumlarda periton diyalizi EKT yontemi
olarak tercih edilebilir.>'?

Ekstrakorporeal membran oksijenizasyonu (ECMO),
solunum ve/veya dolasim desteginin ekstrakorporeal bir
devre yardimiyla hastaya saglandigi organ replasman tedavi
yontemidir. ECMO, direkt olarak toksin eliminasyonunun
arttirilmasinda gérev almamaktadir. Ancak konvansiyonel

medikal tedavilere yanitsiz kardiyovaskiiler ve pulmoner
yetmezlikli intoksikasyon hastasinda iyilesme donemine
kadar bir koprii vazifesi goriir.? Veno-arteryal ECMO, kal-
siyum kanal blokorleri ve beta blokdrler gibi kardiyotoksik
ksenobiyotikler ile zehirlenmelerde etkinken; veno-venoz
ECMO, inhale organik hidrokarbon zehirlenmelerde solu-
num destegi saglar,*-8

Uygun EKT yontemi secimi

Hastaya EKT uygulanmasina karar verildikten sonra hem
maruz kalinan toksinin 6zelliklerine hem de hastanin medi-
kal 6ykii ve klinik durumuna goére en uygun EKT yontemi
belirlenmelidir. Vd ve endojen klirensi EKT uygulamak i¢in
uygun olan toksinler, proteine baglanma orani ve MA agisin-
dan degerlendirilir. Proteine baglanma oran1 %95 ve iizerin-
de olan toksinlerde TPD ya da albiimin diyalizi, %80-95 ara-
sinda olanlarda HP tercih edilebilir. %80 ve altinda proteine
baglanan toksinlerde ise uygun EKT ydntemini belirlemede
MA dikkate alinir. MA 10,000 ve altindaki toksinlerde HD,
10,000-50,000 arasinda olanlarda HF, 50,000 ve iizerinde
olanlarda ise TPD uygun olabilecek EKT yontemleridir.

Hastada es zamanli renal disfonksiyonu olmasi halinde
araliklt HD ya da voliim durumuna gore aralikli HF uygula-
nabilir. Sayet toksin iliskili hipotansiyon mevcutsa, aralikli
uygulamalar yerine SRRT segilebilir. Karaciger yetmezligi
gelisen hastalarda alblimin diyalizi (karaciger destek teda-
visi) gecici bir siireligine hepatik disfonksiyonu kompanse
edebilir. Kanama yatkinligi bulunan hastalarda diger EKT
yontemlerine gore sistemik antikoagiilasyonun daha az ge-
rektigi HD tercih edilebilir.

Sonu¢

Konvansiyonel tedavilere cevap vermeyen uygun intoksi-
kasyon vakalarinda, EKT yontemleri mortalite ve morbidi-
tenin dnlenmesinde anahtar rol oynayabilir. EKT uygulama
karar1 verilirken hasta ve maruz kalinan toksine bagl 6zel-
likler ¢ok iyi gdzden gecirilmeli, risk/yarar dengesinde yarar
kisminin agir bastigindan emin olunmalidir. Son yillardaki
teknolojik ilerlemelere bagl olarak artmis klirens kapasite-
li, digiik maliyetli ve diisiik komplikasyon oranlarina sahip
HD cihazlar yayginlasma baglamistir. Buna bagli olarak
giiniimiizde zehirlenmelerde ilk akla gelen ve en sik kulla-
nilan EKT yontemi aralikli HD’dir. Se¢ilmis vakalarda di-
ger yontemlerin de uygulanmasi s6z konusu olabilir. Ancak
bu kararin verilmesinde klinisyenlerin EKT ydntemlerinin
avantaj ve dezavantajlarin1 hesaba katarak, vaka bazli de-
gerlendirme yapmalar1 gerekmektedir. Yakin gelecekte EKT
uygulamalari ile ilgili vaka takdiminin 6tesinde genis ¢apta
verilerin literatiire sunulmasi, bu yontemlerin optimal kulla-
nim stratejilerini belirmeye yardimci olacaktir.
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Tablo 1. Calisma prensibi ve toksikokinetik parametrelere gére EKT yontemleri

HD HF HP Albiimin Diyalizi TPD Exchange Transfiizyon
Prensip Difiizyon Konveksiyon Absorbsiyon Difiizyon/ kon- Sentrifugasyon/ Seperasyon
veksiyon seperasyon
Molekiil Diisiik 40,000 Da 5,000-10,000 TGAD/MARS: 1,300,000 Da Sinir yok
agirhigt akim HD: Da 60,000 Da
1000 Da Prometheus:
Yiiksek 100,000 Da
akim HD:
10,000 Da
Proteine <%80 <%80 <%90 Yiiksek sinir Kisitlama yok  Kisitlama yok
baglanma
Dagilim hacmi  Diisiik Vd
(<1-2 L/kg)

HD: Hemodiyaliz, HF: Hemofiltrasyon, HP: Hemoperfiizyon, TPD. Terapdtik Plazma Degisimi
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Abstract

Objective: We aimed to evaluate the demographical and clinical variations and treatment and complications of the patients admitted to emergency de-

partment with mushroom intoxication.

Materials and Methods: This is a retrospective study. Patients admitted to the emergency room with symptoms after eating mushrooms, included in the
study. Patients with missed data, and patients younger than 18 years were excluded.

Results: 114 patients were included in the study. %58.8 of the cases were female and %41.2 of the cases were male. It was found out that 65 of the patients
(%57) had applied to the hospital during the autumn months. 38 patients refused treatment. Hemodialysis was performed in 28 (36.8%) of 76 patients who

accepted treatment. Only one patient (0.9%) died during hospitalization.

Conclusion: Mushroom poisoning is an important health problem in our country. Informing the public is essential in preventing poisoning.

Key words: mushroom poisoning, mushroom intoxication, mushroom, emergency service

Ozet

Amag: Acil servise mantar zehirlenmesi ile basvuran hastalarin demografik ve klinik 6zelliklerini, tedavilerini ve komplikasyonlarini degerlendirmeyi amac-

ladik.

Gereg ve Yontem: Bu calisma retrospektif olarak planlanmistir. Mantar yedikten sonra baslayan semptomlari olan ve acil servise basvuran hastalar calismaya
dahil edilmistir. 18 yasindan kiigiik hastalar ve verilerine ulasilamayanlar ¢alisma disi birakildi.

Bulgular: Calismaya 114 hasta dahil edildi. Olgularin% 58,8'i kadin, % 41,2'si erkekti. Hastalarin 65'inin (% 57) sonbahar aylarinda hastaneye basvurduklari
tespit edildi. 38 hasta tedaviyi reddetti. Tedavi alan 76 hastanin 28'ine (% 36.8) hemodiyaliz yapildi. Sadece bir hasta (% 0.9) hastanede yatis sirasinda 6ldu.

Sonug: Mantar zehirlenmesi tlkemizde 6nemli bir saglik sorunudur. Zehirlenmeyi 6nlemede halki bilgilendirmek 6nemlidir.

Anahtar kelimeler: mantar zehirlenmesi, mantar zehirlenmesi, mantar, acil servis

Introduction

There are about 5,000 mushroom species on earth. However,
the number of these mushroom species is not more than hun-
dred'. Our country is rich in mushroom flora due to its suit-
able ecological conditions. The mushrooms consumed as a
nutrient are rich in protein and contain essential amino acids.
However, they do not contain fat and cholesterol and have
low calories. Mushroom poisoning is common, especially
in the spring and autumn seasons due to the consumption of
nutrients in people living in low socioeconomic conditions?.

Disease caused by some poisonous compounds in corked
mushrooms is called mushroom poisoning or misetusmus.
Mushroom poisoning is mostly associated with mild gastro-

intestinal symptoms. Early onset of vomiting, low toxicity
of the mushrooms, suggesting that after six hours of vomit-
ing should be thought of poisoning with fatal mushrooms?.

Mushrooms shorter period than three hours of onset of
signs contain; muscarin, coprin, ibotenic acid, psilocybin
toxins. These toxins affect the autonomic and central ner-
vous system. Symptoms of mushrooms with long duration
of symptoms appear after 6-24 hours. Gyromytra, Amanita
phalloides are from this group®.

Mushroom poisoning is an important health problem
in our country that causes mortality and morbidity. In this
study we aimed to evaluate the demographical and clinical
variations and treatment and complications of the patients
admitted to emergency department (ED) with mushroom
intoxication.
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Materials and Methods

The population of this retrospective study included all adults
who were admitted to the Clinic of Emergency Medicine,
Umraniye Training and Research Hospital, Istanbul, Tur-
key with suspected mushroom intoxication during the date
01.05.2018 and 01.05.2019. The patients who were diag-
nosed ICD-10 code T62.0 for Toxic effect of ingested mush-
rooms is a medical classification as listed by WHO under
the range -Toxic effects of substances chi, were identified
through the computerized medical and laboratory records of
the hospital. Patients who is under 18 years of age and have
missing data, were excluded from the study.

The data extracted from the patients’ files included sea-
sonal variation, age, gender, clinical manifestations, pre-
senting time of clinical manifestations (as hours) and, labo-
ratory records, treatment(hemodialysis), hospitalization and
outcome. The application seasons of patients were defined
as spring (March, April, and May), summer (June, July, and
August), autumn (September, October, and November), and
winter (December, January, and February). On admission
to the emergency department, blood samples were obtained
from patients; Aspartate Aminotransferase (AST), alanine
aminotransferase (ALT), y-glutamyl trans peptidase (GGT),
Total Bilirubin, Direct Bilirubin, sodium and potassium
were evaluated. Mortality was evaluated as mortality during
hospitalization.

In the statistical evaluation of the data, IBM Statistics
16.0(SPSS) statistical package program was used. The base-
line patient characteristics are presented as frequencies for
categorical variables and as medians and interquartile rang-
es for continuous variables.

Results

A total of 121 patents were identified through the comput-
erized medical and laboratory records of the hospital. 7 pa-
tients were excluded from the study because of being under
18 years of age or missing data. 114 patients were includ-
ed in the study. %58.8 of the cases (n=67) are female and
%41.2 of the cases (n=47) are male. In addition to the fact
that the median age of the people who were the subject of
the cases was 37 and, interquartile range (IQR) was 24.

The time interval between exposure and time to onset of
symptoms was calculated to be 5.9+0.6 hours in average. It
was found out that the patients in the 65 of the cases (%57)
had applied to the hospital during the autumn months.(Fig-
urel) The number of cases admitted during the autumn was
found to be higher than the number of those admitted in the
other season with a significant difference (p < 0.001).

The most frequent symptoms were nausea and vomiting
(70.2%), diarrhea (14.8%), abdominal pain (7.9%). The lab-
oratory records of the cases are summarized in Table 1.

Patients
70
60
50
40

30

B l . -

winter spring summer autumn

H Patients

Figure 1. Number of patients approaching emergency de-
partment in all years according to seasons

It was found that 38 patients refused treatment. Hemo-
dialysis was performed in 28 (36.8%) of 76 patients, who
accepted treatment. The admission clinics of intoxicated pa-
tients are shown in Figure 2. The clinics where the patients
are admitted are shown in Figure 2. Only one patient (0.9%)
died during hospitalization.

Clinics

30
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internal medicine emergency service refuse treatment other clinics
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Figure 2. The clinics where the patients are admitted

Discussion

Mushroom poisoning from the genus Amanita is a medical
emergency, with Amanita phalloides being the most com-
mon species. The typical symptoms of abdominal pain,
nausea, vomiting, and diarrhea are nonspecific and can be
mistaken for gastroenteritis. If not adequately treated, he-
patic and renal failure may ensue within several days of in-
gestion’.

Although mushroom poisoning is reported in our coun-
try, the mortality rate related to this poisoning is not known
exactly. This type of poisoning has been examined by in-
dependent regional studies conducted in Turkey. No deaths
were reported in 64 cases retrospectively reviewed at Firat
University for 5 years by Durukan et al*. In this study, all
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Table 1. The laboratory records of the cases

Variables Median IQR
AST 24 18
ALT 21,5 18
GGT 18 10
Total Bilirubin 0.62 0.48
Direct Bilirubin 0.22 0.18
Sodium 137 5
Potassium 4.2 0.5

Aspartate Aminotransferase (AST), alanine aminot-
ransferase (ALT), y-glutamyl trans peptidase (GGT)

patients were discharged within 2-4 days. In the Goztepe
Training and Research Hospital, pediatric patients were ex-
amined by Ergiliven et al and it was reported that 4 out of
28 patients who presented with mushroom poisoning died.
In Osmangazi University, Tayfun et al has examined 143
mushroom poisoning cases between 1996 and 2000, 4 pa-
tients died of liver failure®. In our study we found that only
one patient died because of mushroom poisoning.

Treatment is usually directed by the patient’s symptoms.
Symptoms can be variable and can easily be confused with
gastroenteritis. In our study most common symptoms were
nausea, vomiting, abdominal pain, and diarrhea. Eren et al
found that most common symptoms were nausea, vomiting,
fatigue, abdominal pain, dizziness and diarrhea as our study’.

In treatment of mushroom poisoning, stomach lavage
and activated charcoal administration is recommended for
the removal of toxins in early applicants. Severe intoxica-
tion may result in coma. In such cases, intensive care treat-
ment is required®. Therapy of mushroom poisoning consists
of supportive measures, detoxication procedures including
extracorporeal blood purification methods, and administra-
tion of drugs, namely, benzylpenicillin or other beta-lactam
antibiotics, silibinin, and NAC. Methods such as plasma re-
placement, hemodialysis or hemoperfusion are widely used
for the removal of toxin. Hemoperfusion and hemodialysis
performed within the first 24 hours following fungal infec-
tion were reported to be helpful in eliminating toxin®. Tox-
ins cleared from plasma rapidly, extracorporeal decontam-
ination treatment is useful only if started very early, soon
after the gastrointestinal symptoms occur'®. In our study
38 patients refused treatment. We think that patient refused
treatment because of, hemodialysis or hemoperfusion are
treatment option after symptomatic treatment without any
symptoms.

In our study, there are some limitations. One-third of pa-
tients refused treatment. We could not reach the mortality
information of these patients. Furthermore, the data belongs
to one region and clinic. Consequently, regional differences

are not included in the study. If a similar, but multicenter,
study is conducted, it may represent the data of mushrooms
intoxication in our country better.

Conclusion

In conclusion, the basic approach to mushroom poisoning
is prevention of the disease, by public education, early rec-
ognition of the intoxication, and early initiation of specific
therapeutic measures.
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Abstract

Objective: The effects of changes in moon phases on human psychology and behavior have been extensively studied. In our study, we aimed to compare
the effect of the five different phases of the moon on the frequency of patients suicidal admissions to the hospital.

Materials and Methods: Patients who presented to emergency department between January 2018 and December 2018 due to attempts of suicide were
inclueded. Patients data were analyzed in relation to the new moon, full moon, last quarter moon, first quarter moon and lunar eclipses in the moon cal-
endar. Moon cycles were taken from the moon calendar and the dates when the moon was visible and the exact date of the cycle have been evaluated.
Results: 419 patients included in this study, 280 were female and 139 were male. Suicide attempts is most commonly seen in the 18-49 age range, and it is
found that the frequency of suicide due to secondary gain is high in female gender. The most frequent suicide attempts have been found to be the in the
new moon, lunar eclipse, last quarter moon, first quarter moon and the full moon, respectively (Pearson chi2(5) = 59.2428 Pr = 0.000). When we analyzed
the same data with Cramér’s V test, we got the result of 0.2751, which confirms our hypothesis that the frequency of suicides increased with the advances
of lunar cycles.

Conclusion: It was found that during specific phases of the moon the rate of suicide attempts the present to the emergency department had been increased.

Key words: suicide, moon effects, emergency medicine

Ozet

Amag: insan psikolojisi ve davranisi lizerine aydaki degisimlerin etkisi oldugu diistiniilerek bir cok arastirma yapilmistir. Ay, Diinya'ya yakinligi ve onun syno-
dic (dort fazh) dongustini gézlemlemenin basitligi nedeniyle olaganisti olaylar veya sapkin davranislarla iliskilendirilmistir. Calismamizda, ayin bes farkl
evresinin ile yapilan intihar nedenli basvurularin sikhgi tizerindeki etkilerini karsilastirmay amacladik.

Gereg ve Yontem: intihar girisimi nedeniyle Ocak 2018 ile Aralik 2018 tarihleri arasinda acil servise bagvuran hastalar bu calismaya dahil edildi. Hasta verileri
ayin bes evresine gore analiz edildi.

Bulgular: Calismaya 419 hasta dahil edildi. Hastalarin 280'i kadin, 139'u erkekti. intihar girisimleri en sik 18-49 yas araligindaydi. Sekondere kazancli nedenli
intihiharlar kadinlarda daha sikti. Evrelere gére intihar girisim sikliginin sirasiyla, yeni ay, ay tutulmasi, son ceyrek, ilk ceyrek ve dolunay evrelerinde oldugu
tespit edildi (Pearson chi2 (5) = 59.2428 Pr = 0.000). Ayni verileri Cramér’in V testiyle analiz ettigimizde, 0.2751'in sonucunu aldik, bu, ayin déngusinin
ilerleyisiyle intihar sikhdinin arttigr hipotezimizi dogruladi.

Sonug: Ayin belirli evrelerinde intihar oranlarinda artis oldugu tespit edildi.

Anahtar kelimeler: intihar girisimi, ayin etkisi, acil tip

Introduction

The Moon is the world’s only natural satellite and it is ap-
proximately 385,000 km away from our planet'. Even at this
distance, it can cause many natural phenomena in our world
due to the effect of gravity. The effects of changes in moon
phases on human psychology and behavior have been exten-
sively studied?. In our study, we aimed to compare the effect
of the 5 different phases of the moon on the frequency of

patients suicidal admissions to the hospital. Fluctuations in
the number of suicides committed during a year are affected
by several factors including seasonal changes, seasonal tran-
sitions® and moon calendar®.

The hypothesis of the cosmic effect on human behaviors
has long been investigated. Tradition and folklore in many
cultures have regarded the moon as a perfect destination be-
cause it is associated with extraordinary events and deviant
behaviors due to its proximity to the earth, and because of
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to the simplicity of observing its synodic cycle, these cor-
relations have been deceptive in most cases®. Although there
is no scientific evidence, the hypothesis of the lunar effect
on suicide still believed®. We conducted a population based
study to assess the effects of moon phases on suicides by
age, gender, chosen method, cause of suicide and the clinical
outcomes.

Material and Methods

Our study included 419 patients who presented to our hos-
pital between January 2018 and December 2018 due to at-
tempts of suicide. Age, gender, history, moon calendar, clin-
ical outcome, suicide mechanism and cause of the patients
were retrospectively obtained from hospital records. These
data were evaluated statistically. The data obtained in this
way were analyzed in relation to the new moon, full moon,
last quarter moon, first quarter moon and lunar eclipses in
the moon calendar. These cycles were taken from the moon
calendar and the dates when the moon was visible and the
exact date of the cycle have been evaluated. Cases whose
identity information could not be reached and those with

suspected criminal offenses where judicial process have
been initiated were excluded from the study. Pearson chi-
square, Fisher exact and Cramér’s V tests were used to ana-
lyze the data in our study

Results

Of the 419 patients included in this study, 280 were fe-
male and 139 were male. 27 of the patients had organ-
ic pathology and 109 had psychiatric disease history.
Other patients had no history of disease.236 of the applicants
were discharged from the emergency department, 50 were
admitted to psychiatry, 24 were transferred to the intensive
care unit and 109 left the hospital without permission. The
most frequent suicide mechanism was found to be drug in-
take 93.3% (391), hanging 3.1%", only by firearm 1.2%°,
firearm and incision 1.9%?® and 0.5% by drowning in water>.
When causes of suicides were examined, 155 patients had
sudden anger, 126 patients wanted death and in135 patients
causes were due to secondary gains. We concluded that the
most frequent suicide attempt among the age groups was be-
tween 18-49 years in both sexes. (Table 1)

Table 1. Distribution of patients according to age groups

N %
Total Female Male Total Female Male
14-17 age 46 41 5 10,98 14,64 3,60
18-49 age 340 222 118 81,15 79,29 84,89
50-65 27 13 14 6,44 4,64 10,07
65+ 6 4 2 1,43 1,43 1,44
419 280 139 100 100 100

When the phases of the moon are compared with the fre-
quency of suicide, the days in which the moon is seen in the
lunar calendar differ significantly from the other days when
it is not. The most frequent suicide attempts have been found
to be the in the new moon, lunar eclipse, last quarter moon,

first quarter moon and the full moon, respectively (Pearson
chi2® = 59.2428 Pr = 0.000). When we analyzed the same
data with Cramér’s V test, we got the result of 0.2751, which
confirms our hypothesis that the frequency of suicides in-
creased with the advances of lunar cycles.

Table 2. Comparison of the frequency of suicides per day and lunar phase

Number of days  Number of Suicides Suicide per day FEMALE MALE
Full moon 11 28 2,55 22 6
Last quarter moon 13 39 3,00 25 14
New moon 12 50 4,17 29 21
First quarter moon 12 35 2,92 27 8
Lunar eclipse 2 7 3,50 6
Other 314 260 0,83 171 89
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No significant relationship has been found between the patients gender and frequency of suicides per day in lunar phases

(p>0.05) ( Table 3)

Table 3. Gender evaluation of suicide attempts in the cycles of the moon.

Female n=280 Male n=139 p
n % n %
Absent 251 89,64 118 84,89
New moon 0.158
Present 29 10,36 21 15,11
First quarter Absent 253 90,36 131 94,24 0176
moon Present 27 9,64 8 5,76 '
Last quarter Absent 255 91 ,07 125 89,93 0704
moon Present 25 8,93 14 10,07 ’
Absent 258 92,14 133 95,68
Full moon 0.172
Present 22 7,86 6 4,32
. Absent 274 97,86 138 99,28
Lunar eclipse 0.284
Present 6 2,14 1 0,72
Table 4. Relationship between gender and he causes of suicide attempt
Female n=280 Male n=139 P
n % n %
Absent 182 65,00 82 58,99
Anger 0.230
Present 98 35,00 57 41,01
Absent 203 72,50 131 94,24
Death 0.176
Present 77 27,50 8 5,76
. Absent 177 63,21 107 76,98
Secondary gains 0.005
Present 103 36,79 32 23,02

Statistical analysis of the reasons of suicide attempt
showed that suicide attempt due to secondary gains was
found to be significantly higher in female gender (p<0.05)
(Table 4). Suicide attempt due to anger or desire for death
can be seen in both sexes and no significant difference was
observed.

Discussion

The effects of the Moon’s cycles on the world have been in-
vestigated for millennia. Although the hypothesis of the lu-
nar effect on suicide is widespread, there is still insufficient
scientific evidence’. Contrary to our hypothesis, there are
many studies and contradictory views®. At the same time,
many organic pathologies have been studied in relation to
the cycles of the moon. Renal colic and stroke has been
studied also and no relationship has been found between
these medical condition and moon cycle. Our study should
be evaluated separately from organic conditions since it in-

cludes more psychopathological issues. As a prediction of
this study, suicidal admission to hospital was significantly
increased in the four stages when the moon was visible and
when there was lunar eclipse. Another important finding in
our study is that the frequency of suicide due to secondary
gain is significantly higher in women than men. In a study,
specific biological factors found in women may contribute
to suicide and these factors work differently in female and
male populations''. In fact, this results are correlated with
the results of our study. In addition to that understanding
this extremely complex phenomenon, social and biological
explanations should be considered as complementary work,
not as rivals.

Conclusion
It was found that during specific phases of the moon the rate

of suicide attempts the present to the emergency department
had been increased. Suicide attempts is most commonly
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seen in the 18-49 age range, and it is found that the frequen-
cy of suicide due to secondary gain is high in female gender.
Further studies are still needed in this subject.
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Abstract

Obijectives: The aim of this study was to determine whether there was a significant relationship between carboxyhemoglobin levels and plasma lactate
levels at the time of admission in patients who had been admitted to the emergency department due to carbon monoxide intoxication.

Materials and Methods: In this retrospective-cross-sectional study, patients diagnosed with toxic effects of carbon monoxide were evaluated among the
patients admitted to the emergency department between 01.01.2013-01.01.2017. Patients were classified as Group 1 (10% -20%) and Group 2 (20% and
above) according to their carboxyhemoglobin levels.

Results: A total of 404 patients were included in the study. The mean carboxyhemoglobin level was 21.2 + 8% for all cases and 14.6 + 3% for Group 1 and
27.8 + 6% for Group 2. The difference between the two groups was statistically significant (mean difference 13.2; 95% Cl = 12,198-14,157) (p <0.001). The
number of patients with lactate levels above normal in Group 2 was higher than Group 1 (p <0.001). There was a significant difference in lactate levels
between two exposure groups (p <0.001). There was a correlation between carboxyhemoglobin levels and lactate levels (r = 0,601, p <0,001). In the ROC
analysis to determine the value of lactate levels in the diagnosis of severe exposure (Group 2), AUC was calculated as 0,791 (95% confidence interval, 0.748-
0.835; p <0.001; Figure 1).

Conclusion: In the evaluation of cases of carbon monoxide poisoning, the question of whether plasma lactate level can be used as a marker is still being
discussed. Based on the significant results that we found in our study, plasma lactate levels ,which is correlated with carboxyhemoglobin levels, may be
helpful in the classification and evaluation of patients with carbon monoxide intoxication.

Key words: Carboxyhemoglobin, Carbon monoxide, Lactate, Poisoning

Ozet

Amag: Bu calismanin amaci karbonmonoksit zehirlenmesi nedeniyle acil servise basvurmus olan olgularin basvuru anindaki plazma laktat diizeyi ile COHb
duizeyleri arasinda anlamli bir iliski olup olmadigini degerlendirmektir.

Gereg ve Yontem: Retrospektif-kesitsel bu ¢alismada, 01.01.2013-01.01.2017 tarihleri arasinda acil servise basvurmus olgular arasindan, hastane veri siste-
minde ‘Karbonmonoksitin toksik etkisi’tani kodu mevcut olanlar incelendi. Hastalar karboksihemoglobin diizeylerine gore Grup 1 (%10-%20 arasi) ve Grup
2 (%20 ve Usti) seklinde siniflandirildi.

Bulgular: Calismaya toplam 404 olgu dahil edildi. Ttim olgular igin ortalama karboksihemoglobin dizeyi %21,2+8 olup, Grup 1 i¢in ortalama %14,6+3, Grup
2 icin ise %27,8+6 olarak hesapland. iki grup arasindaki bu fark istatistiksel olarak anlamliydi (ortalama fark, 13,2; %95 GA= 12,198-14,157) (p<0,001). Grup
2'de normalin iistiinde laktat degerleri tespit edilen olgu sayisi, Grup 1'e gére fazlaydi (p<It;0,001). iki maruziyet grubu arasinda laktat degerleri agisindan an-
lamli fark tespit edildi (p<0,001). Karboksihemoglobin diizeyleri ile laktat seviyeleri arasinda korelasyon mevcuttu (r=0,601, p<0,001). Ciddi maruziyet (Grup
2) tanisinda laktat dizeylerinin degerliligini arastirmak icin olusturulan ROC analizinde, AUC 0,791 olarak hesaplandi (95% gtiven araliginda , 0.748-0.835;
p<0,001; Sekil 1).

Sonug: Karbonmonoksit zehirlenmesi olgularinin degerlendiriimesinde, plazma laktat diizeyinin bir belirteg olarak kullanilabilecegi konusu hala tartis-
malidir. Calismamiz, saptamis oldugumuz anlamli sonuclara dayanarak, karboksihemoglonin diizeyi ile korele bir yiikselis gosterdiginden plazma laktat
duzeylerinin olgularin siniflandiriimasinda kullanilabilecegini gostermistir.

Anahtar kelimeler: Karboksihemoglobin, Karbonmonoksit, Laktat, Zehirlenme

Introduction approximately half of fatal poisonings®. Over the years, CO

poisoning remains an important cause of morbidity and
Carbon monoxide (CO) gas poisoning rates in our coun- mortality in winter, despite increasing public awareness ef-
try vary between 2.1% and 10.2% '. Carbon monoxide is forts®. Carboxyhemoglobin (COHb), formed by CO binding
a non-irritant, colorless and odorless gas which constitutes to hemoglobin, blocks the release of oxygen to the tissues
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and creates hypoxia at the tissue level. Additionally, by dis-
rupting the intracellular oxidative phosphorylation, it causes
toxicity at the cellular level 4. When one CO molecule binds
to the hem part of hemoglobin, allosteric alteration occurs,
the binding affinities of remaining 3 oxygens are increased
and the release of oxygen to the tissues is reduced®. The
diagnosis of CO poisoning is best made by measuring the
blood level of COHb®. Symptoms in CO poisoning are not
specific. This causes an increase in delays and mortality in
the diagnosis and treatment process’. Blood COHb levels
are used to validate clinical suspicion of toxic gas exposure
and to assess the severity of intoxication®.

As an indicator of tissue hypoxia, lactate is a very im-
portant indicator of critical patient care. There are studies
evaluating the validity of plasma lactate level as a prognos-
tic marker in CO poisoning intoxication’. However, there
is no clear decision about this topic. The aim of this study
was to determine whether there was a significant relation-
ship between COHD levels and plasma lactate levels at the
time of admission in patients who had been admitted to the
emergency department due to CO intoxication.

Materials and Methods
Study Design

This is a retrospective cross-sectional study. Between
01.01.2013 and 01.01.2017, the patients who were admitted
to Atatiirk University Faculty of Medicine Emergency Med-
icine Department and who were diagnosed as ‘Toxic effect
of carbon monoxide (T58)’in the hospital data system were
studied. The study was approved by the ethics committee,
by the same institution.

Patient Selection

Patients who had a COHb level of less than 10% and whose
laboratory data could not be reached were excluded from
the study. Patients aged below 18 years and above 65 years
were not included in the study. Patients with chronic kid-
ney and liver disease, atherosclerotic heart disease, diabetes,
malignancy, coagulation disorder, hematological disease,
antiplatelet and anticoagulant drugs were excluded from the
study. Pregnant women were excluded from the study.

Study Protocol

Patients according to COHb level; 10% -20% were clas-
sified as ‘mild exposure’ (Group 1), 20% and above were
classified as ‘serious exposure’ (Group 2)*'°. Blood gas data
obtained from the peripheral artery in the first 30 minutes of

patients’ admission to the emergency department were ex-
amined. Carboxyhemoglobin and lactate results were evalu-
ated. For lactate, values below 2 mmol / L were considered
normal.

Statistical Analysis

In the statistical evaluation of the data, IBM Statistics 20.0
(SPSS) statistical package program was used. The conformi-
ty of continuous variables to normal distribution was mea-
sured by Kolmogorov-Smirnov test. Student T test was used
to compare the normal distribution of the data. Mann-Whit-
ney U test was used for the comparison of the two groups
of data that did not show normal distribution. Chi-square
test was used to compare categorical variables. Percentage,
frequency, mean and standard deviation values were given
as descriptive statistics. Spearman correlation analysis was
used to evaluate the relationship between lactate levels and
COHDb values. Receiver Operator Characteristics (ROC)
analysis was used to determine the diagnostic value and
cut-off value of lactate level in severe CO exposure. In the
obtained ROC curve, the Area under the curve (AUC) value
is close to 1, indicating that the value of the test is high. The
significance level for the AUC obtained in the same test was
also determined. Results were evaluated at 95% confidence
interval and p <0.05 at significance level.

Results

A total of 404 patients were included in the study. 172
(42.6%) of the cases were male and 232 (57.4%) were fe-
male. The mean age was 35 + 12 years. There was no signif-
icant difference between genders in terms of age distribution
(p> 0.05). No significant difference was found between the
groups in Group 1 (81 males, 122 females, mean age 34 +
12 years) with respect to age and sex distribution in group 2
(91 males, 110 females, mean age 36 = 13 years) (p> 0, 05).

The mean COHD level was 21.2 + 8 for all cases and the
mean COHb for Group 1 was 14.6 + 3 and the Group 2 was
27.8 £ 6. The difference between the two groups was statis-
tically significant (mean difference 13.2; 95% CI = 12,198-
14,157) (p <0.001).

The median plasma lactate value of all cases was 1.9
(IQR 1.6), and in 201 (49.8%) patients lactate level was
found to be above normal. The number of patients with lac-
tate levels above normal in Group 2 was higher than Group
1 (p <0.001). There was a significant difference in lactate
levels between two exposure groups (p <0.001). There was
also a correlation between COHb levels and lactate levels
when all parameters were evaluated (r = 0.601, p <0.001).

We developed a ROC curve to investigate the value of
plasma lactate levels in the diagnosis of severe exposure
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cases categorized as Group 2. AUC for lactate was calcu-
lated as 0.791 (95% confidence interval, 0.748-0.835; p
<0.001; Figure 1). We also found that a plasma lactate level
of 3 mmol /L had a positive predictive value of 88% and a
negative predictive value of 63%, which could be used as a
cut-off value for Group 2 patients.
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Figure 1. The ROC curve analysis for plasma lactate level.

Discussion

In the evaluation of patients who presented to the emergency
department with CO poisoning, there are different opinions
that plasma lactate levels can be used in the diagnosis and
treatment process, similar to COHb levels. Considering that
the poisoning mechanism is tissue hypoxia, it is still contro-
versial that high lactate levels may be an important predictor
of the patient clinic. Benaissa et al. in their study with 146
patients in CO poisoning, did not support evidence of lactate
measurement is useful''. On the other hand, Cervellin et al.
stated that high lactate levels are important in patient triage
and may be used as a prognostic marker for the follow-up pe-
riod’. Similarly, there are studies in the literature that support
plasma lactate levels correlated with COHb levels in cases
of CO intoxication'> *. Taken together, the published evi-
dence about the clinical significance of plasma lactate levels
in CO-poisoned patients is insufficient and controversial, so
the results of our study may have some meaningful clinical
implications.

In our study, we found a significant correlation between
COHb levels and plasma lactate levels of CO intoxication
cases. This was consistent with similar literature'?. As stat-

ed in Dogan et al. we also think that the strong correlation
coefficient between these two laboratory parameters may be
related to the high COHb levels in our study®.

In our study, we found that the plasma lactate levels of
patients with a COHb level 20% or higher, who were clas-
sified as ‘serious exposure’, were above normal range. In
addition, due to the high specificity and high positive pre-
dictive value that has been found for plasma lactate level
3 mmol /L in our study, we believe that it can be used as a
cut-off value for severe exposure.

There are some limitations in our study. Since the study
was conducted at a single center, the characteristics of dif-
ferent patient populations from different regions could not
be evaluated. regional differences could not be evaluated in
terms of data heterogeneity. However, due to the large patient
population in our study, we believed that we have eliminated
this limitation by providing a heterogeneous patient distribu-
tion. Due to the retrospective nature of the study, there is a
lack of data about patient files in 4 years. Therefore, it was
not possible to collect the data of patients’ clinical symptoms.

Conclusion

It is still controversial that plasma lactate levels can be used
as a marker for the evaluation of CO intoxication cases in
emergency departments. Based on the significant results that
we found in our study, plasma lactate levels ,which is cor-
related with COHb levels, may be helpful in the classifica-
tion and evaluation of patients with CO intoxication.
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Abstract

Objective: We aimed to compare serum digoxin levels and demographic data of patients who presenting with digoxin intoxication.

Materials and Methods: This is a retrospective study. Patients admitted to the emergency room with suspected digoxin intoxication included into the
study. Patients with missed data, and patients younger than 18 years were excluded.

Results: A total of 118 patients were investigated in our retrospective study. Among these, 38 (%32,2) were men and 80 were female (%67,8). Patients with
a digoxin level above 2 ng/mL were evaluated for intoxication. Digoxin intoxication was detected in 31 patients (26.3%). Of 31 patients with digoxin intox-
ication, 19 (61.2%) were hospitalized. Patients who had digoxin intoxication admission complaints were fatigue in 6 patients (19,35%), nausea in 4 patients
(12,9%), bradycardia in 4 patients (12,9%), and general condition disorder in 4 patients (12,9%).

Conclusion: Blood level in digoxin intoxication may not always be decisive. in suspected digoxin intoxication cases, a detailed anamnesis, physical exam-
ination, ECG findings routine electrolyte and other blood tests should be examined and cardiology should be consulted.

Key words: Digoxin intoxication, digoxin levels, demographic data, emergency service

Ozet

Amag: Digoksin zehirlenmesi ile basvuran hastalarin serum digoksin diizeylerini ve demografik verilerinin karsilastirilmasi amaglanmistir.
Gereg ve Yontem: Bu calisma retrospektif olarak planlanmistir. Acil servise stipheli digoksin zehirlenmesi sikayeti ile basvuran hastalar calismaya dahil
edildi. Verilerine ulasilamayan veya 18 yasindan kiigiik hastalar calisma disi birakildi.

Bulgular: Retrospektif calismamizda toplam 118 hasta incelendi. Bunlardan 38'i (% 32,2) erkek, 80'i kadindi (% 67,8). Digoksin seviyesi 2 ng / mLnin izerinde
olan hastalar zehirlenme acisindan degerlendirildi. Digoksin zehirlenmesi 31 hastada (% 26.3) tespit edildi. Digoksin zehirlenmesi olan 31 hastanin 19'u (%
61,2) hastaneye yatirildi. Digoksin intoksikasyon basvuru sikayeti olan hastalar 6 hastada (% 19,35) yorgunluk, 4 hastada (% 12,9) bulanti, 4 hastada (% 12,9)
bradikardi ve 4 hastada (12,9) genel durum bozuklugu mevcuttu.

Sonug: Digoksin zehirlenmesinde kan seviyesi her zaman belirleyici olmayabilir. Stipheli digoksin zehirlenmesi vakalarinda, ayrintili bir anamnez, fizik mua-

yene, EKG bulgulari rutin elektrolit ve diger kan testleri incelenmeli ve kardiyoloji klinigine konstltasyon planlanmalidir.

Anahtar kelimeler: Digoksin zehirlenmesi, digoksin seviyeleri, demografik veriler, acil servis

Introduction

Digital glycosides shows the inotropic effect by inactivat-
ing Na-K ATPase pump by binding to specific receptors in
the cell membrane. Sodium - Calcium exchange increases
intracellular calcium ion concentration; calcium increas-
es contractility and occurs a positive inotropic effect. This
physiological state increases cardiac output and stroke vol-
ume. Ejection fraction increases, ventricular wall tension
decreases, heart rate decreases and oxygen consumption
decreases. Kidney blood flow and glomerular filtration rate
increases, edema decreases. With parasympathetic effect,
the ventricular response is suppressed in supraventricular
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tachycardia'. Digoxin is absorbed from the gastrointestinal
system by passive diffusion, excreted by glomerular filtra-
tion from the kidneys, very few are metabolized in the liver
and undergoes renal tubular secretion. Safe dosage range
are narrow medications®. Sinoatrial block, AV block, atrial
and ventricular arrhythmias, ectopia, hyperkalemia, confu-
sion, nausea, anorexia and color vision disorders are among
the side effects. Tissue levels and blood levels are different,
even at the treatment dose of poisoning findings can be ob-
served. Toxicity is associated with tissue level. While the
blood levels of digoxin are generally high in acute toxicities,
digoxin blood level in chronic toxicities is normal or slightly
higher. Factors affecting the occurrence of toxicity findings
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in chronic poisoning; metabolic and electrolyte abnormali-
ties, hypokalemia, hypomagnesemia, hypercalcemia, myo-
cardial ischemia, old age, renal dysfunction, liver disease,
hypothyroidism, chronic obstructive pulmonary disease,
drug interactions*”’.

Today, it is used in the treatment of heart failure and atrial
fibrillation®°. Intravenous digoxin or amiodarone with grade
IIa (level of evidence B) was recommended to slow the heart
rate in a new-onset high-speed AF-Acute or Chronic Heart
Failure'. Digoxin concentration according to DIG (Digitalis
Investigation Group) study data; mortality increased in pa-
tients with >1,2 ng / mL".

According to the ACC (American College of Cardiolo-
gy); digoxin should be started at doses between 0.125 and
0.25 mg / day. Therapeutic serum concentrations were 0.6-
1.2 ng/mL. In older patients, the use of digoxin at low doses
(day-by-day or 0.125 mg daily) was suggested in patients
with impaired renal function or low body mass index* 2.

Digoxin intoxication is an important health problem in
our country that causes mortality and morbidity. In this study
we aimed to compare serum digoxin levels and demograph-
ic data of patients who presenting with digoxin intoxication.

Materials and Methods

This was a retrospective study including patients over 18
years of age who were admitted to the Clinic of Emergen-
cy Medicine of University of University of Health Sciences

Umraniye Training and Research Hospital, Istanbul, Turkey
with suspected digoxin intoxication between 01.01.2017
and 01.01.2019.

On admission to the emergency department, blood sam-
ples were evaluated. With digoxin level in the blood, urea,
creatinine, potassium, calcium and magnesium levels, hospi-
talization, ECG findings and mortality status were evaluated.

The data obtained were analyzed using the SPSS v25
(SPSS Inc, Chicago, IL) program package. The Kolmogor-
ov-Smirnov and the Shapiro-Wilk tests were used to analyze
the compliance to the normal distribution, and the chi-square
and t-tests were used for the remaining analyses. The quanti-
tative data were expressed as mean, standard deviation (SD)
and median (minimum — maximum value), and the qualita-
tive data were expressed as case number (n) and percentages
(%). The outcomes were evaluated in 95% confidence inter-
val and the significance was accepted at a level of p<0.05.

Results

A total of 118 patients were investigated in our retrospective
study. Among these, 38 (%32,2) were male and 80 were fe-
male (%67,8). The median age was 76,5 (70,0 — 83,0). 53
(44.9%) patients were hospitalized. Of these, 23 (43.3%)
were male; 30 (56.6%) were female. 65 (55.1%) patients
were discharged. Two patients (1.7%) died during hospital-
ization. One of them was male and the other was female.
(Table.1)

Table 1. Demografic Data-Digoxin Levels-Laboratory Findings

Normal High Total
Age 75,0 (69,0 -82,0) 80,0 (74,0 — 85,0) 76,5 (70,0 — 83,0)
Gender ‘ Female | 55 (%46,6) 25 (%21,2) 80 (%67,8)
Male 32 (%27,1) 6 (%5,1) 38 (%32,2)
Digoxin Levels ' o,73'(o,42 —717,16) : 2,81 (2;42 = 3;,74) | 1,06 (0,57 = 2,712)
—-—" 49,20 (38,50 — 72,70 (48,11 - 53,50 (38,50 —
79,15) 109,00) 85,60)
Creatinin 0,90 (0,80-1,30) | 1,10 (0,99 —1,91) 1,04 (0,80 — 1,50)
Potasium| 4,3 (3,9-4,8) 4,8 (4,2-5,3) 4,40 (4,00 — 5,00)
ECGFinding |\ 34195 434 | 27(%229)
Ves 64 (%54,2) 27 (%22,9) o (%77,1)
Hospitalization | \ 53 (%44,9) 12 (%10,2) |65 (%55,1)
Yes 34 (%28,8) 19 (%16,1) 53 (%44,9)
Mortality No 85 (%72,0) 31 (%26,3) 116 (%98,3)
yes 2 (%1,7) 0 (%0) 2 (%1,7)
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Table 2. Digoxin Levels and Hospitalization

No

Digoxin Levels Normal 53
High 12

Total 65

Patients with a digoxin level above 2 (ng/ml) were eval-
uated for intoxication. Digoxin intoxication was detected
in 31 patients (26.3%). 25 (%21,2) of them were female;
6 (%5,1) of them were male. Of 31 patients with digox-
in intoxication, 19 (61.2%) were hospitalized. Of these, 5
(16.1%) were male; 14 (45.1%) were female. Patients with
high digoxin levels had significantly higher hospitalization
rates (p=0.033). (Table.2)

The admission complaints of patients, who had digoxin
intoxication, were fatigue in 6 patients (19,35%), nausea in
4 patients (12,9%), bradycardia in 4 patients (12,9%), and
general condition disorder in 4 patients (12,9%). 4 patient
was unconsciousness (12.9%) and 3 patients had shortness
of breathness (9.6%) One patient was admitted with seizure,
one patient with chest pain, one patient with dizziness, one
patient with edema and one patient with aphasia (3.2%).

The most common ECG finding was Atrial fibrillation
(AF). 12 patients (38.7%) had AF. 5 patients (16,12 %) had
bradycardia. ECG was normal in 4 (12.9%) patients. Co-
morbidities: coronary artery disease in 6 (19.3%) patients;
atrial fibrillation in 5 (16,12%) patients, diabetes mellitus
and atrial fibrillation in 3 (9,6%) patients; hypertension, di-
abetes mellitus and coronary artery disease in 2 (6,4%) pa-
tients. There was also diabetes mellitus and congestive heart
failure in 2 (6,4%) patients. Patients with abnormal ECG
findings had significantly higher hospitalization rates than
the others (p=0.007). (Table.3)

Table 3. ECG findings and Hospitalization

No
ECG Finding No 21
Yes 44

Total 65

Hospitalization Total
Yes p=0.033
34 87
19 31
53 118
Discussion

Since the safety interval of the digitals is narrow, poisoning is
divided into acute and chronic toxicity. In a patient presenting
with emergency service, vomiting, weakness, bradyarrhyth-
mia, atrioventricular block and supraventricular arrhythmia,
digoxin poisoning should be questioned. Routine blood tests
of'these patients should be evaluated. These patients should be
monitored. However, the severity of signs of intoxication and
digoxin blood levels are not always proportional. Because the
tissue levels of digoxin are different from blood levels, signs
of poisoning can be observed even at the treatment dose. Tox-
icity is associated with tissue level. While the blood levels of
digoxin in acute toxicities are generally high, digoxin blood
level in chronic toxicities is normal or slightly high.

It is known that the absorption rate of the standard tablet
formulations of digoxin can be as high as 50-70% and the ab-
sorption rate of the solution in gelatin capsule can be as high as
100%. Digoxin is excreted primarily by glomerular filtration
from the kidneys and metabolized in the liver and conjugated to
inactive metabolites. The protein binding rate is low and varies
between 20-30%. The distribution of adipose tissue is insignif-
icant. Can cross the blood-brain barrier and the placenta. The
distribution volume of digoxin is large and the distribution in
adults is approximately 5 L / kg. The half-life at the treatment
dose is 36-48 hours. This period may be prolonged in patients
with low glomerular filtration rate’>* 67 13,

Hospitalization Total
Yes p=0.007
6 27
47 91
53 118
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In the last 2 years, drug levels were studied in 118 pa-
tients and only 31 patients had high levels of digoxin. Of
the 31 patients, only 19 were hospitalized. Of the 87 patients
with normal or low digoxin levels, 34 were hospitalized for
various reasons. It should be calculated that some patients
may have different history due to neurological problems, and
that drug intake may not be fully known by their relatives.
Tissue distribution, glomerular filtration rate, acute-chronic
toxicity symptoms and differences in digoxin levels should
be kept in mind in cases where intoxication is considered.

The most important cardiac finding of digital poisoning
is rhythm disturbances manifested as tachyarrhythmias and
conduction blocks. The cause of death is usually ventricular
tachycardia or ventricular fibrillation. Cardiac glycosides
generally cause A-V (atrioventricular) block of all degrees
up to the full block, but rarely form a sinoatrial node block.
In cases where the patient cannot be monitored by ECG
(electrocardiography), if the pulse falls below 60, is consid-
ered to be the A-V block>* 714,

In our study, in inpatients the most common ECG finding
was Atrial fibrillation (AF). 12 patients (38.7%) had AF and
5 patients (16,12 %) had bradycardia. Patients with abnor-
mal ECG findings had significantly higher hospitalization
rates than the others (p=0.007). However, the normal ECG
should not mean that there is no intoxication.

High serum potassium levels in acute digoxin poisoning is a
good predictor of organ toxicity. In acute digoxin intoxications,
the patient may be asymptomatic within the first few hours*®”.

While the level of digoxin blood is generally high in
acute toxicity, digoxin blood level in chronic toxicities is
normal or slightly high*®7. In a study in which digoxin lev-
els were found to be normal but patients with symptoms and
clinically intoxication were considered, coronary artery dis-
ease was more common in the toxic group. There was no
significant difference in other data.'

In another study that investigated the effect of digoxin use
on hospital admission and prognosis, 3397 patients with heart
failure were treated with digoxin. 3403 patients were treated
with angiotensin converting enzyme inhibitors and diuretics.
It was determined that digoxin did not decrease mortality but
prevented hospitalization and clinical deterioration'®.

This study has certain limitations. Firstly, the relatively
low number of evaluated cases may be considered as a lim-
itation. It is necessary to undertake a further study with a
higher number of cases to obtain more reliable results. If the
drugs used by the patients were known, the rate of hospital-
ization of patients using drugs that changed serum digoxin
levels could also be investigated. This situation also can be
considered as a limitation.

Conclusion

As a matter of fact, blood level in digoxin intoxication may
not always be decisive. After a detailed anamnesis, physi-

cal examination, ECG findings should be followed, routine
electrolyte and other blood tests should be examined and
cardiology should be consulted.
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Abstract

Serotonin syndrome is a life-threatening, undesirable drug reaction. It is a combination of symptoms caused by over activation at central and peripheral se-
rotonin receptors secondary to high serotonin levels. Olanzapine, a second generation antipsychotic agent, is an antagonist of serotonin receptor. Despite
the effect of serotonin antagonism, it is reported that olanzapine may paradoxically trigger serotonin syndrome. In this case report, we present a patient

with SS due to chronic olanzapine use accompanied by bullous drug reaction.

Key words: serotonin syndrome, olanzapine, atypical antipsychotic

Ozet

Serotonin sendromu hayati tehdit eden, istenmeyen bir ilag reaksiyonudur. Yiiksek serotonin diizeylerine ikincil olarak merkezi ve periferik serotonin re-
septorlerinde asiri aktivasyonun neden oldugu semptomlarin bir birlesimidir. ikinci kusak bir antipsikotik ajan olan Olanzapin, serotonin reseptériiniin bir
antagonistidir. Serotonin antagonizmasinin etkisine ragmen, olanzapinin serotonin sendromunu paradoksal olarak tetikleyebilecegi bildirilmistir. Bu olgu
sunumunda, bulléz ilag reaksiyonunun eslik ettigi kronik olanzapin kullanimi nedeniyle olusan serotonin sendromlu bir hastayi sunuyoruz.

Anahtar kelimeler: serotonin sendromu, olanzapin, atipik antipsikotik

Introduction

Serotonin syndrome (SS) is a life-threatening, undesirable
drug reaction caused by the increase in serotonergic activity
in the central and peripheral nervous system. The syndrome
which is considered as one of the entities under the heading
‘toxic syndromes’ or ‘toxidromes’, is actually an idiosyn-
cratic reaction. The use of serotonin-inducing agents, in-
cluding selective serotonin reuptake inhibitors (SSRI) and
monoamine-oxidase inhibitors (MAOI) are accepted to have
the potential for development of SS'.

Olanzapine is a second generation antipsychotic agent
which is an antagonist of serotonin and dopamine receptor
(SHT-2A, D2). Despite serotonin antagonism, it has been
rarely reported to cause SS in the literature?.

In this case report, we present a patient with SS due to
chronic olanzapine use accompanied by bullous drug reac-
tion.

Case Report

A 27-year-old male presented to the emergency department
(ED) with altered mental status. It was learned from his

family that previous day, the patient had come home in a
dazed state and gone to sleep directly, but he could not be
awakened on the day the he was brought to the ED by am-
bulance. The patient who had been using valproic acid and
olanzapine for five years due to bipolar disorder, was also
hospitalized for drug abuse a year ago. The vital signs were
blood pressure:100/60 mm/hg, pulse:111/min, fever:38.2°C,
saturation:92%. The physical examination revealed that the
general status was moderate, he was confused, the pupillary
myotic, bilateral light reflex was positive and had had no lat-
eralizing deficit. There were also multiple sterile bullous le-
sions due to drug reaction in lower extremities of the patient
(Figure-1). The other system examinations were normal. The
laboratory results were glucose:113 mg/dl, urea:51 mg/dl,
creatinine:1.74 mg/dl, alanine amino transferase (ALT):958
U/L, aspartate amino transferase (AST):696 U/L, amylase:
449 U/L, lipase: 82 U/L, troponin:8216 pg/ml, creatine ki-
nase-MB (CK-MB):45.5 ng/ml and blood paracetamol lev-
el:<4.89 ug/ml. Blood gas parameters were within normal
limits. Cocaine, opiate and paracetamol were found positive
in urine drug test. Electrocardiography (ECG) and echocar-
diography were normal except for sinus tachycardia. The
patient was monitored and 0.4 mg of naloxane was given
intravenously (IV). Appropriate fluid, electrolyte and anti-
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Figure-1. Multiple sterile bullous lesions due to drug re-
action

pyretic treatment was initiated. In the follow-up examina-
tions, he had increased fever (39.1°C) and tremor. Muscular
rigidity and hyperreflexia were detected in bilateral lower
extremities. Serotonin syndrome was considered because of
the patient’s history and new onset symptoms. All medica-
tions were discontinued. The patient was started on external
cooling, supportive therapy and cyproheptadine 2 mg/5 mL
syrup. After 12 mg loading, 2 mg cyproheptadinewas given
every two hours. The patient was admitted to the intensive
care unit. On the second day of the follow-up, the fever of
the patient decreased, his mental status became normal, also
rigidity and hyperreflexia were resolved. He was discharged
without any sequelae on the fifth day of hospitalization.

Discussion

Serotonin syndrome is a combination of symptoms caused by
over activation at central and peripheral serotonin receptors
secondary to high serotonin levels'. It is usually easy to skip the
diagnosis because of mild symptoms attributed to the general
side effects of drugs. The findings may range from mild con-
stitutional symptoms to a life-threatening complex syndrome.
In mild cases, tachycardia, tremor, mydriasis, sweating can be
seen and usually no fever is observed. In moderate severity
syndrome, hyperthermia (>40°C), hyperactive bowel sounds,
horizontal ocular clonus, agitation can be seen. In severe cas-
es, hyperthermia (exceeding 41°C), hemodynamic instability,
muscle rigidity and delirium are seen. Hyperreflexia, rigidity
and clonus are more prominent in the lower extremities’.

In the literature, SS is reported as a diagnosis of exclu-
sion. There is no diagnostic test to confirm the presence of
the syndrome. The most important diagnostic stage is the
clinician’s suspicion. In the history, the initiation of a sero-
tonergic drug, the dose change or the addition of other drugs
should be questioned. Although many diagnostic criteria are
described, Hunter Seratonin Toxicity Criteria (HSTC) has
the highest sensitivity and specificity rates. According to
the HSTC, in addition to the use of a serotoninergic drug,
presence of one of the following criteria is efficient for the

diagnosis; spontaneous clonus, inducible clonus plus agita-
tion or diaphoresis, ocular clonus plus agitation or diaphore-
sis, tremor plus hyperreflexia, hypertonia plus temperature
above 38°C plus ocular clonus or inducible clonus®*. Patients
with peripheral hypertonus and trunk rigidity are at great
risk for possible respiratory failure. Nonspecific abnormali-
ties may also be observed in the laboratory results'.

Neuroleptic malignant syndrome (NMS), malign hyper-
thermia, anticholinergic toxicity, sympathomimetic drug in-
toxication, encephalitis, heat stroke and central hyperthermia
should be considered as the differential diagnosis. SS that is
accompanied by hyperreflexia usually develops in 24 hours,
however NMS which is accompanied by bradireflexia, has a
slower onset that may extend to weeks. Anticholinergic tox-
icity is associated with hyperthermia, altered mental status
and mydriasis, urinary retention and decreased bowel; but
increased muscle tone and reflexes are not expected. An in-
crease in end-tidal carbon dioxide level, widespread rigidity
and hyporeflexia are observed in malignant hyperthermia,
which may develop after exposure to inhalation anesthetics
and depolarizing muscle relaxants. In other differential diag-
noses, neuromuscular activation findings that was observed
in SS are not expected':>.

In a patient who is thought to have SS, all serotoner-
gic agents should be discontinued and supportive treatment
should be initiated. In most cases, symptoms are resolved
within 24 hours. Affective sedation may be achieved with
benzodiazepines if needed. In severe cases, cyproheptadine,
which is a SHT-2A receptor blocker, may be initiated. Al-
though it provides symptomatic relief in mild to moderate
cases, it does not shorten the duration of the recovery phase.
The recommended starting dose is 12 mg and a 2 mg main-
tenance dose may be administered every 2 hours as long as
the symptoms persist. Antipyretics are not useful because
the fever in SS is dependent on increased muscle activity,
not central®.

Antipsychotic drugs, olanzapine and risperidone para-
doxically both trigger SS and are reported to be used in the
treatment of this syndrome. Since olanzapine is a SHT-2A
receptor antagonist, its use in treatment of SS is reasonable,
but it is underlined that it may also cause SS in chronic use.
Although the underlying mechanism is not clear in the liter-
ature, it has been reported that chronic olanzapine treatment
may cause different interactions on the basis of receptors
and neurotransmitters in each patient®’.

Conclusion

Because of the widespread use of serotonergic drugs, it is im-
portant for clinicians to keep the SS in mind in patients with
altered mental status, fever and neuromuscular hyperactivity.
However, it should be remembered that early suspicion and
early treatment may prevent from mortality and morbidity.
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Abstract

Ticagrelor is one of the new generation antiplatelet agents, which acts by reversibly binding to P2Y12 platelet receptors. Literature-related data on overdose
intake of ticagrelor is quite limited. Here, we report a 23-year old male patient, who presented to our emergency clinic with the complaint of suicidal intake
of 15 tablets of 90 mg ticagrelor (Brilinta® 90 mg tablet, Astra Zeneca Pharmaceuticals, Istanbul). Ticagrelor is one of the new generation antiplatelet agents
that is currently being used in the treatment of acute coronary syndrome in our country. The overdose use of the drug for suicidal purpose or accidentally, is
a relatively new issue for emergency physicians. According to our knowledge, suicidal ticagrelor overdose intake is a case that has not been reported in the
literature previously. In this article, we shared the asymptomatic process of a case with 1350 mg ticagrelor toxicity. With the increased use and prevalence
of the drug in our country, we think that the emergency physicians may encounter ticagrelor poisoning at higher rates. Therefore, in ticagrelor poisoning,
emergency physicians need to be aware and familiar with the drug

Key Words: Emergency medicine, suicide, ticagrelor, intoxication

Ozet

Ticagrelor, P2Y12 trombosit reseptorlerine geri dontstiimli olarak baglanarak hareket eden yeni nesil antiplatelet ajanlarindan biridir. Tikagrelorun asir doz
alimi ile ilgili literattirle ilgili veriler oldukca sinirlidir. Bu yazida acil servise, intihar girisimi amaciyla 15 adet 90 mg ticagrelor iceren tablet(Brilinta® 90 mg
tablet, Astra Zeneca Pharmaceuticals, istanbul) alma sikayeti ile bagvuran 23 yasinda bir erkek hasta sunuldu. Ticagrelor, iilkemizde akut koroner sendrom
tedavisinde kullanilan yeni nesil antiplatelet ajanlardan biridir. ilacin intihar amacli veya kazayla asiri dozda kullanilmasi, acil durum doktorlari icin nispeten
yeni bir konudur. Bilgilerimize gére intihar amacli ticagrelor doz asimi alimi, daha 6nce literatiirde bildirilmemis bir durumdur. Bu yazida 1350 mg ticagrelor
toksisitesi olan bir olgunun asemptomatik siirecini paylastik. Ulkemizde ilacin kullaniminin ve yayginliginin artmasi ile acil hekimlerin tikagrelor zehirlenme-
siyle daha yliksek oranda karsilasabilecegini distintiyoruz. Bu nedenle, tikagrelor zehirlenmesinde acil durum doktorlarinin ilaci bilmesi ve tanimasi gerekir

Anahtar kelimeler: Acil tip, intihar, ticagrelor, zehirlenme

Introduction

Ticagrelor is one of the new generation antiplatelet agents,
which acts by reversibly binding to P,Y, platelet receptors.
Different from thienopyridines (clopidogrel and prasugrel),
binding to receptors is reversible and it is thought to act fast-
er than clopidogrel'. Due to its platelet-inhibition effect, it
is recommended in the treatment of both non-ST elevation
acute coronary syndromes (NSTE-ACS) and myocardial
infarction with ST segment elevation (STEMI)> 3. Liter-
ature-related data on overdose intake of ticagrelor is quite
limited. Here, we report a 23-year old male patient, who pre-
sented to our emergency clinic (ER) with the complaint of
suicidal intake of 15 tablets of 90 mg ticagrelor (Brilinta®
90 mg tablet, Astra Zeneca Pharmaceuticals, Istanbul), and
who was discharged from the clinic uneventfully following
a 48-hour surveillance. According to our knowledge, no pre-
vious case in the literature is present related to suicidal over-
dose intake of ticagrelor.

Case Report

A 23-year-old male patient presented to the ER declaring
that he had ingested 15 tablets containing 90 mg ticagrelor
about 20 minutes previously in a suicide attempt. He noted
that he had not taken any other substance or drugs except
ticagrelor. In his history, there was no chronic disease and he
had a history of 1 pack/day smoking and alcohol intake 2-3
times a month. The patient had no complaints upon presen-
tation to the ER. On his physical examination, the vital signs
of the patient were recorded as follows: pulse: 87 beats/min,
rhythmic, blood pressure: 140/ 90 mmHg, respiratory rate:
14 breaths/min, room air oxygen saturation: 98% and body
temperature: 37.1 °C. The patient’s general condition was
good, The Glasgow Coma Scale was 15; he was conscious,
fully cooperative and orientated. He had no active bleed-
ing. A vascular access was established for the patient he was
monitored in the ER; orogastric lavage was planned, but the
procedure failed because the patient was unable to tolerate it.
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Activated charcoal of approximately 1 gr/kg dose was given
orally to the patient. A normal sinus rhythm with 90 beats/
min was observed on the electrocardiogram. On the labo-
ratory analyses, the hemoglobin, hematocrit, platelet count
values and the blood glucose, renal and liver function tests,
uric acid levels and electrolyte levels were within normal
ranges. No metabolic acidosis was detected in the venous
blood gases. The patient with admission values of PT:12.9
(9.1-12.1) and INR: 1.12 (0.89-1.06) was followed-up at the
ER toxicology unit. The patient was asymptomatic on the
follow-up, with 24" hour values of PT:13.7 and INR:1.19.
The patient’s continuously repeated examinations revealed
no headache, chest pain, dyspnea, palpitations, nausea,
vomiting, any bleeding symptoms and ecchymosis, or any
other complaints. His vital signs were stable. On the 2™ day
control examinations, the increased PT and INR values were
found to be within normal ranges, as 11.8 and 1.03, respec-
tively. This PT and INR elevation, which lasted for about 48
hours, had no clinically significant outcomes. The patient
was informed that this condition was the side effect of the
drug he had taken. The patient was referred to the psychiatry
clinic for his suicidal thoughts, and was discharged from the
ER uneventfully and asymptomatic for about 2 days after
his application.

Discussion

Today, the recommended treatment dose of ticagrelor for
acute coronary syndromes is generally 180 mg loading dose
and 180 mg daily maintenance regime? . The case we have
presented attempted suicide by taking 1350 mg of a total
dose at one time. The drug binds reversibly to P,Y , ADP re-
ceptor, has a half-life of about 7 hours, has biliary excretion
and binds to plasma proteins at a rate of over 99%?*. In the
DISPERSE-2 study, which has investigated the efficacy and
safety of ticagrelor compared to clopidogrel in NSTE-ACS
population, the more common side effects seen in ticagrelor
group have been listed as nausea, dyspepsia, hypotension
and dyspnea. Again, ventricular pauses were observed more
frequently in the ticagrelor group (sinoatrial exit block in
7 patients and complete heart block in 4 patients)’. In our
case, the vital signs were stable throughout the follow-up
period at the ER and he had no complaints of dyspnea or
palpitation.

Again, in the PLATO study, which is a large, random-
ized, double-blind, multi-center study that has investigated
the efficacy and safety of ticagrelor compared to clopidogrel
in both NSTE-ACS and STEMI populations, ticagrelor has
been found to be superior in reducing the mortality rates of
vascular origin, compared to clopidogrel; however, intracra-
nial hemorrhage and dyspnea were identified at higher rates
in the ticagrelor group®. No signs of bleeding were observed
in our case. In our asymptomatic case, the slightly increased

PT and INR values that lasted for about 2 days did not have
a clinically significant outcome. It has been stated that ti-
cagrelor-related dyspnea is mostly milder and moderate,
mostly occurs in the first days of the treatment, and in a very
small percentage of the patients, the drug requires discon-
tinuation® 7 &, The mechanism of ticagrelor-related dyspnea
is still not clear, and the increase in adenosine levels in the
pulmonary vagal C fibers due to the inhibition of reuptake of
adenosine has been blamed as the cause* .

Ventricular pauses are one of the side effects that are
determined at higher rates, against ticagrelor in PLATO
study®; however, most patients are stated to be asymptomatic.
Drug-related common side effects apart from these have been
reported as increased uric acid levels, atrial fibrillation, hy-
pertension, bradychardia, headache, dizziness, hypokalemia,
diarrhea, increase in serum creatinine levels and coughing’. In
our patient, the uric acid and creatinine levels remained nor-
mal for 2 days and no electrolyte imbalance was determined.

Due to the fact that ticagrelor is metabolized via the
CYP3A4 system*, the use of other drugs that use this en-
zyme system along with ticagrelor or overdose use as in our
presented case, may cause more serious and long-term side
effects. Examples of such drugs may include ketoconazole,
clarithromycin, ritonavir, rifampicin and carbamazepine®*.
The presented case had a lucky situation of not using any
other drug or substance.

There is no specific antidote that can be used in ER treat-
ment of overdose of ticagrelor’. We also applied the general
toxicology and support measures to our patient and followed
the vital signs and possible complications.

Conclusion

As aresult, ticagrelor is one of the new generation antiplate-
let agents that is currently being used in the treatment of
acute coronary syndrome in our country. The overdose use
of the drug for suicidal purpose or accidentally, is a relative-
ly new issue for ER physicians. According to our knowl-
edge, suicidal ticagrelor overdose intake is a case that has
not been reported in the literature previously. In this article,
we shared the asymptomatic process of a case with 1350 mg
ticagrelor toxicity. With the increased use and prevalence of
the drug in our country, we think that the ER physicians may
encounter ticagrelor poisoning at higher rates. Therefore, in
ticagrelor poisoning, ER physicians need to be aware and
familiar with the drug.
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Abstract

Fluorouracil (5-FU) is the most common chemotherapeutic agent suggested for colorectal cancers. Cardiogenic side effects such as coroner artery vaso-
spasm, ventricular dysrhythmia, and cardiac ischemia are also rarely stated. 48-year-old male patient applied to the emergency service with conditions of
chest pain, nausea and vomiting. ECG was performed and found to be normal sinus rhythm. In the control ECG of the patient, there were ST elevations in
inferior and anterior derivations. The control troponin value for the patient was found to be 0,073 pg/L (normal range 0,010-0.023 pg/L). When the patient
expressed that his chest pain aggravated even more as he was being prepared for coroner angiography, control ECG was reperformed and seen that lateral
derivations were added to ST elevations in inferior and anterior derivations. The patient, who has started to chemotherapy two days ago and still receives
5-FU infusion, is thought to have myocardial infarction with ST elevation based on the cardiotoxic impact of 5-FU, and he was taken to coroner angiography.
His CAG is reported as LAD: Plaque CX: Plague RCA: 40% lesion observed at CB alignment. 5-FU is a partner medical agent used to treat head and neck,
gastrointestinal system, bladder, and chest malignancies. Despite cardiac toxicity being a rare and serious complication, the life-threatening toxicity is
observed in 0,5% of the patients. In the previous reports, it is underlined that the only mechanism contributing to STEMI development after 5-FU infusion
is vasospasm. In our case, the patient came to us with myocardial infarction with ST elevation resulting from the emergence of chest pain after the use of
5-FU. Patients should be closely followed when receiving 5-FU treatment. Due to the cardiac side effects that may seriously show a fatal course, patients
should be examined in detail before the treatment.

Key words: 5-FU, chest pain, MI

Ozet

Florourasil (5-FU), kolorektal kanserler icin 6nerilen en yaygin kemoterapétik ajandir. Bu ajana bagli, koroner arter vazospazmi, ventrikuler disritmi ve kardi-
yak iskemi gibi kardiyojenik yan etkiler nadir olsa da bildirilmistir. 48 yasinda erkek hasta acil servise gogus agrisi, bulanti ve kusma sikayeti ile basvurdu.
Cekilen ilk EKG'si normal sinus ritmi olarak degerlendirildi. Kontrol EKG'sinde, inferior ve anterior'da ST segment yiikselmeleri mevcuttu. Hasta icin calisilan
kontrol troponin degeri 0,073 pg/L (normal aralik 0,010-0,023 pg/L) olarak geldi. Hasta, koroner anjiyografi icin hazirlanirken g6gus agrisinin daha da sid-
detlendigini ifade etti. Bunun Uzerine tekrarlanan EKG'de, anterior ve inferior derivasyonlara, lateral derivasyonda, ST segment ytikselmesinin eklendigini
gériildi. Iki giin 6nce kemoterapiye baslayan ve hala 5-FU infiizyonu alan hastanin, 5-FU’nun kardiyotoksik etkisine bagli ST yiikselmeli miyokard enfarktiisi
gecirdigi diistintldu. koroner anjiyografiye alinan hastada. Anjiografi sonucu LAD: Plak CX: Plak RCA: CB hizasinda g6zlenen% 40 lezyon oldugu bildirildi.
5-FU,bas, boyun, gastrointestinal sistem, mesane ve gogus malignitelerini tedavi etmek icin kullanilan ortak bir tibbi ajandir. Kardiyak toksisite nadir ve ciddi
bir komplikasyondur ve yasami tehdit eden toksisite hastalarin% 0,5'inde gériiliir. Onceki calismalarda, 5-FU infiizyonundan sonra STEMI gelisimine katkida
bulunan tek mekanizmanin vazospazm oldugu vurgulanmistir. 5-FU tedavisi alirken hastalar yakindan takip edilmelidir. Ciddi 6ltimctl seyir gosterebilecek
kalp yan etkileri nedeniyle, hastalar tedaviden 6nce ayrintili olarak incelenmelidir.

Anahtar kelimeler: 5-FU, gogus agrisi, Ml

Introduction Case Report

Fluorouracil (5-FU) is the most common chemotherapeu-
tic agent suggested for colorectal cancers' 2. Its frequently
observed side effects include nausea, vomiting, and diar-
rhea. 5-FU, which is a medicine from antimetabolite group
of chemotherapy medicines, can be given as 5-10 min. or
20-60 min. intravenous infusions, as well as 22-24 hrs., 1-4
days and longer periods of continuous infusions. Cardiogen-
ic side effects such as coroner artery vasospasm, ventricular
dysrhythmia, and cardiac ischemia are also rarely stated®.
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48-year-old male patient applied to the emergency service
with conditions of chest pain existing since yesterday, as
well as nausea and vomiting. In the anamnesis of the pa-
tient, it is seen that there is metastatic rectum cancer in his
history. The patient was operated 2 months ago had a colos-
tomy. The patient is given his first chemotherapy 2 days ago
with Bevacizumab + irinotecan + folic acid and 5-FU. The
patient did not have a previously known coroner medical
history and his echocardiography test before starting chemo-
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therapy is considered as normal. There were no character-
istics found in the physical examination of the patient. The
vital parameters of the patient were 36.5 °C, 77/min pulse,
TA: 125/85 mmHg, 20/min respiratory rate. The patient was
monitored and ECG was performed (Figure 1) and found to
be normal sinus rhythm. Hemogram, biochemistry, tropo-
nin, d-dimer and artery blood gas are drawn from the patient.
The blood tests of the patient are found to be normal. The
patient, whose chest pain vaguely continued, is put on fol-
low-up. During this follow up, the patient expressed that his
chest pain has aggravated and had tachycardia. Along with
control ECG (Figure 2), control troponin was performed for
the patient. In the control ECG of the patient, there were ST
elevations in inferior and anterior derivations. The control
troponin value for the patient was found to be 0,073 pg/L
(normal range 0,010-0.023 pg/L). The patient was consulted
for cardiology as myocardial infarction with ST elevation.
The patient was planned for coroner angiography. When the
patient expressed that his chest pain aggravated even more
as he was being prepared for coroner angiography, control
ECG was reperformed (Figure 3) and seen that lateral deri-
vations were added to ST elevations in inferior and anterior
derivations. The patient, who has started to chemotherapy
2 days ago and still receives 5-FU infusion, is thought to
have myocardial infarction with ST elevation based on the
cardiotoxic impact of 5-FU, and he was taken to coroner an-
giography. His CAG is reported as LAD: plaque CX: plaque
RCA: 40% lesion observed at CB alignment. 5-FU infusion
is stopped along with the advice of medical oncology, the
patient was taken into intensive care unit after coroner an-

giography.
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Figure 1. First ECG of the patient

Discussion

5-FU is a partner medical agent used to treat head and neck,
gastrointestinal system, bladder, and chest malignancies®.
Despite cardiac toxicity being a rare and serious complica-
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Figure 2. Second ECG of the patient

10wy e e DA SO, ™
e
oSz o

1D:

13- dus-2016,, 9521

Name:.
Sex:Male Birth Date:

Symploms:
20 mu/wV 25 ww/s Filter: 050 4 35 iz

1

Figure 3. Third ECG of the patient

tion, the life-threatening toxicity is observed in 0,5% of the
patients®. Generally speaking, cardiac toxicity is the ischemia
emerging with angina, vasospasm, myocarditis, ventricular
and supraventricular dysrhythmia, vessel dissection and myo-
cardial infarction; or without myocardial infarction®. In exper-
imental research, it is found that cardiotoxic effects cause cor-
oner vasospasm by affecting nitric oxide swing directly from
endothelium; and independent from endothelium, by causing
vasoconstriction through protein kinase C. In the previous re-
ports, it is underlined that the only mechanism contributing to
STEMI development after 5-FU infusion is vasospasm. Ex-
isting coronary artery conditions in patients lead to increase
in the present risk of cardiac side effects®°. In a prospective
research, angina pectoris attacks, arrhythmia, and LV func-
tion decrease incidence are observed for a period of 5 months
for 102 patients diagnosed with 5-FU’. In our case, the pa-
tient came to us with myocardial infarction with ST elevation
resulting from the emergence of chest pain after the use of
5-FU. According to another prospective research conducted
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by Forni et al.?, 7.6% of the treated patients had cardiotox-
icity. Some researchers intended to prevent vasospasm by
providing calcium channel blocker or nitrate as prophylactic
for patients who have CAD and will receive 5-FU°. As the
treatment is stopped as soon as possible after cardiotoxicity,
it is found beneficial to provide calcium channel blocker and
nitrate treatments to remove the vasospastic effect.

Conclusion

Patients should be closely followed when receiving 5-FU
treatment. Due to the cardiac side effects that may seriously
show a fatal course, patients should be examined in detail
before the treatment. Moreover, the cardiac performance of
the patient should be analyzed in detail and closely moni-
tored during the infusion treatment.
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