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Degerli Okuyucular,

Dergimizin yeni bir sayisini acil tip camiasi basta olmak lizere toksikoloji ile ilgilenen tiim
bilim dallarinin tGyelerine ulastirmaktan blyuk bir mutluluk duyuyoruz.

COVID-19 pandemisi tiim hiziyla strerken, bu durum en ¢ok saglik calisanlarini etkilemek-
tedir. Dergimizin her asamasinda calisan degerli hocalarimiz ayni zamanda sahada aktif
calisan birer saglk calisani ve bu sirecte bir yandan yogun sekilde insanlara saglik hizmeti
sunarken diger yandan da kendi saglik problemleri ile ugrasmak durumunda kaldilar. Tum
bu nedenlerden 6tliri maalesef birkag ay 6nce yayinlamamiz gereken sayimiz gecikmeye
ugradi. Elimizde olmayan sebeplere bagh olarak yasanan bu gecikmeden 6tlri ozurleri-
mizi sunariz.

Eurasian Journal of Toxicology dergisinin bu sayisini da yine yeni, ilgi ¢ekici ve toksikoloji

literatlriine katki yapacagini distindiigimuiz derleme, orijinal arastirma makalesi ve vaka

sunumlarindan olusan bir bitiin olarak yayinliyoruz. Derginin olusmasi noktasinda destek-

lerini hicbir zaman esirgemeyen basta ATUDER Yonetim Kurulu Baskanimiz Prof. Dr. Basar

Cander ve yonetim kurulu tyelerimize, yine ilk andan itibaren ciddi ¢cabalar harcayan edi-

toryal ekip ve danisma kurullarina, bilimsel yazilari ile dergi gelisimine katki sunan yazarla-
rimiza stkranlarimizi sunuyoruz.

Keyifli okumalar dileriz.

Eurasian Journal of Toxicology Editorler kurulu adina,

Bas Editorler

Prof. Dr. Zeynep Gokcan Cakir

Prof. Dr. Yunsur Cevik
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Antiprotozoal ilaclar ve Toksisite

© Hakan Oguzturk', © Nazli Gérmeli Kurt', @ Semih Korkut? @ Afsin Emre Kayipmaz'
"Ankara Sehir Hastanesi Acil Tip Klinigi, Ankara
2Saglik Bakanhgr Acil Saglik Hizmetleri Genel Mudiirligi, Ankara

Ozet

Paraziter hastaliklar saglik, sosyal ve ekonomik bir etkiye sahiptir ve diinyanin tiim bolgelerinde 6zel bir sorundur. Bu makale insanlarda dnemli protozoon

enfeksiyonlarinin tedavisi ve ilag toksisitelerini gozden gegirmektedir.

Bu kisa incelemenin bilim insanlarini ilag toksisiteleri icin gerekli ek bilgileri edinmeye tesvik edecegini umuyoruz.

Anahtar kelimeler: protozoa, antiprotozoal ilag, toksisite

Abstract

Antiprotozoal Drugs and Toxicity

Parasitic diseases have a health, social and economic impact and are a particular problem in all of regions of the world. This article reviews the treatment

and drug toxicities of the major protozoan infections in humans.

We hope this brief review will stimulate scientists to acquire additional information necessary for drug toxicities.

Key words: protozoa, antiprotozoal drug, toxicity
Antiprotozal llaglar

Parazit diinyasinin 6nemli bilesenlerinden olan Protozoa-
lar, tek hiicreli canlilardir. Bu canlilara ait hastaliklar, gii-
niimiizde de dzellikle saglik kosullari, hijyenik aliskanliklar
ve vektorlerin kontrolleri yetersiz olan, tropikal-subtropikal
bolgeler basta olmak iizere tiim iilkelerde 6nemli bir saglk
sorunu olmaya devam etmektedir.

En 6nemli protozoal hastaliklar, Malaria (sitma), Ame-
biasis, Leishmaniasis, Trypanosomiasis, Trichomoniasis ve
Giardiasis’dir. Protozoal enfeksiyonlar, bakteriyel enfek-
siyonlardan daha zor tedavi edilir ve antiprotozoal ilaglar
daha toksiktir. Bu nedenle giiniimiizde, bu enfeksiyonlara
yonelik tedavilerin ¢ogu toksisiteleri ile sinirlidir!.

Metranidazol
Bir 5-nitroimidazol tiirevidir (2-Metil-5-nitroimidazol-1-e-

tanol). Metronidazol, antiprotozoal ve antibakteriyel akti-
viteleri olan sentetik bir maddedir. Etki mekanizmasi tam

olarak agiklanmamasina ragmen, iyonize edilmemis metro-
nidazol, zorunlu anaerobik organizmalar tarafindan kolayca
alinir ve daha sonra diisiik redoks potansiyeli olan elektron
tagima proteinleri ile aktif, ara Urline indirgenir. Azaltilmis
metronidazol, DNA sarmalinin kopmasina neden olur, bdy-
lelikle DNA sentezini ve bakteriyel hiicre biiyiimesini dnler.
Direng gelisimi ¢ok nadirdir!=>.

Oral ¢ok iyi emilir. Dokulara iyi dagilir. Karacigerde
metabolize olur. Bu kimyasal maddeye maruz kalma semp-
tomlart sinir veya kilif yapisal degisiklikleri, titreme, ates,
sarilik ve diger karacigerde etkilenmeyi icerebilir. Konviil-
sif nobetlere, uyusukluk, bulanti, kusma, karin agrisi, ishal,
nahos metalik tat, eritematdz dokiintii, kaginti, bag donme-
si, senkop, ataksi, tromboflebit, stomatit, geri doniligimlii
trombositopeniye sebep olabilir. Elektrokardiyografik ince-
lemede T dalgasimin diizlesmesi goriilebilir. Ayrica sinirli-
lik, depresyon, uykusuzluk, burun tikanikligi, diziiri, sistit,
poliiiri, idrar kagirma, pelvik basing hissi, disparoni, libido
azalmasi, proktit ve eklem agrilarina neden olabilir. Ciltte
kizariklik ve uyusukluga neden olabilir. Diger maruz kal-
ma semptomlari arasinda kiriklik, gegici dokiintiiler, gast-
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rointestinal rahatsizliklar ve periferik néropati bulunur. Bu
bilesige maruz kalan hamile kadinlar prematiire, bebekleri
dogurabilir. Bu bilesik yutuldugunda, solundugunda veya
cilt emiliminde zararlidir. Tahrise neden olabilir. Alkolle be-
raber alinirsa disiilfiram benzeri etki yapar. Metronidazoliin
genis kullanimina ragmen, sadece nadir goriilen hepatotok-
sisite vakalar1 bildirilmistir ve bilyilik vaka serilerinde akut
karaciger yetmezligi ve ilaca bagl karaciger hasar1 neden-
leri arasinda metronidazol listelenmemistir. Parenteral veya
asirt dozda verilen yiiksek dozlarda metronidazol serum
aminotransferaz seviyelerinde yiikselmelere neden olabilir,
ancak bunlar genellikle kendi kendini sinirlar ve minimal
semptomatiktir

Amebiyazisde 3x500-750 mg/giin 10 giin, Cocuklarda
50 mg/kg/gilin 3 boliinmiis dozda 10 giin verilir. Giardiazis-
de tedavi dozu eriskinlere; 3x250 mg/giin, cocuklara; 5 mg/
kg/giin 10 giin seklindedir.

Fenobarbital, metranidazolun metabolizmasini artirarak,
yar1 Omiir ve plazma konsantrasyonlarinda bir azalmaya yol
acarak mikrozomal karaciger enzimlerini uyarabilir. Metro-
nidazoliin diger ndrotoksik ilaglar ile birlikte kullanilmasi
ndrotoksisite potansiyelini artirabilir. LD50 = 500 mg / kg /
giin (ratlarda oral olarak) dir.

Toksik maruziyeti olan hastalarda havayolunu ag¢ikligini
koruyup koma, nobet, hipotansiyon, anafilaksi ye yonelik
tedaviler akilda tutulmalidir. Gastroenterit kaynakli siv1 ka-
yiplar intravendz kristaloidlerle karsilanip es zamanl aktif
komiir uygulama protokolu devreye sokulmalidir. Zorlu diii-
rezin rolii belirsizdir. Hemodiyaliz, belki de bobrek fonksi-
yon bozuklugu ve yiiksek diizeyde toksik ajan alan hastalar
disinda genellikle uygulanmaz™S.

Ornidazol

Ornidazol (1-kloro-3-(2-metil-5-nitroimidazol-1-il) propan-
2-ol 1 ve 2 pozisyonlarindaki hidrojenin sirastyla 3-klo-
ro-2-hidroksipropil ve metil gruplar ile degistirildigi 5
nitroimidazol olan bir C-nitro bilesigidir. Duyarli protozoal
enfeksiyonlarin tedavisinde ve anaerobik bakteriyel enfek-
siyonlarin tedavisinde kullanilir. Antiprotozoal, antiinfektif,
antibakteriyel, antitrikonmonal olarak kullanilabilir. Oral iyi
emilir ve viicut i¢inde iyi yayilir. Yan etki olarak bas agrisi,
istahsizlik ve bas donmesi olur.

Tedavi dozu 2x500mg/giin 5-10 giindiir. 1 yasindan kii-
cliklerde erigkin dozun 1/4°1, 1-6 yas eriskin dozun 1/2’ si,
7-12 yas eriskin dozun 3/40 verilir, Ratlarda LD50 degeri
oral alimlarda 1780 mg / kg dir*®.

Antimon Bilesikleri

Laymaniasis (leishmaniasis) sagaltiminda diinyada ve iilke-
mizde en yaygin kullanilan ilaglar bes degerli antimon bile-

siklerinden meglumin antimonat ve sodyum stiboglukonat-
tir. Agir metal yapisindaki bu bilesikler retikiiloendotelyal
sistem hiicrelerinde yogunlagmakta, Leishmania amastigot-
larinda glikolitik enzimleri, yag asidi oksidasyonunu, DNA
ve RNA sentezini inhibe ettikleri diislinilmektedir. Ha-
len kullanilmakta olan bupreparatlarindan Glucantim®’in
(meglumin antimonat) 85 mg/ml, Pentostam®’mn (sodyum
stiboglukonat) ise 100 mg/ml antimon bilesigi igeren 5
ml’lik ampul formlar1 vardir. Olusabilecek yan etkileri ne-
deniyle bu ilacin mutlaka hastane kosullarinda uygulanmast
gerekmektedir.

Bu bilesiklerin en sik goriilen yan etkileri; karin arisi,
bulanti, kusma, halsizlik, basagrisi, karaciger enzimlerinde
artig, nefrotoksisite, miyalji, artralji ve pankreas enzim dii-
zeylerinde yiikselmedir. Miyokarditli, pankreatitli, bobrek
yetmezlikli ve hepatitli hastalarda kullanimlarmin kontren-
dike oldugu bildirilmistir.

Kinin

Cinkona alkaloidi olan kinin (4-N- (7-klorokinolin-4-il) -1 -N
1-N-dietilpentan-1,4-diamin), Plasmodium’larin eritrositik
sathalarima kars1 oldukea etkilidir. Tlacin etkinlik mekanizma-
st tam olarak bilinmemekle birlikte, eritrosit i¢indeki parazit-
lerin hemoglobin igeren sindirim vezikiilleri diizeyinde etki
gosterdigi sanilmaktadir. Kinin kardiyak sodyum ve potas-
yum kanallarmi inhibe eder. Sodyum kanal blokaji ile negatif
inotropiye, potasyum kanallarinin blokaji ile de repolarizas-
yondaki gecikmeye sebep olur. Bunlarin disinda isitme kaybi,
gorme keskinliginde azalma ve vertigo goriilebilir.

Tedavi edici dozlarda, siklikla “¢inkonizm” goriiliir. Yay-
gin ozellikleri bulanti, kusma, isitmede azalma, ¢inlama ve
bas agrisidir. Tagikardi genellikle vardir. Letal dozu 8 gramdr.
Deliryum, koma ve nébetler genellikle ciddi zehirlenmelerde
gortiliir ve miyokard depresyonu ile birlikte olabilir.

Tamida Idrar ince tabaka kromatografi kullanilir. immu-
noassay teknikler en giivenilir tekniklerdir. Plazma kinin
konsantrasyonu 10 pg/mL nin lizerindeki diizeylerde gegici
korlik gortliirken 15 pg/mL iizerinde kalict gérme hasari,
disritmi ve 6lim meydana gelir.

Orogastrik lavaj, aktif komiir (1 g/kg), kardiyak monito-
rizasyon ve stvi destegi yapilmalidir.

Genis QRS kompleks veya kalp blogu gelismesi halinde
pH 7.45-7.50 oluncaya kadar hipertonik sodyum bikarbonat
verilmelidir. Torsades de pointes gelisirse, magnezyum uy-
gulamasi, potasyum destegi verilmelidir.

Sodyum ve/veya potasyum kanallarin1 bloke edici an-
tiaritmikler kullanilmamalidirlar. Serum glukozu dekstroz
inflizyonu ile desteklenmelidir. Tekrarlayan doz aktif ko-
miir kininin yar1 dmriinii belirgin olarak azaltir. Aktif ko-
miir (0.5-1.0 g) agizdan, her 2-4 saat ara ile toksisite devam
ettigi siirece verilmelidir. Hemoperfiizyon, hemodiyaliz ve
exchange transfiizyonu rutin olarak dnerilmemektedir.
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Klorokin, Hidroksiklorokin

4-aminokinolon tiirevi olan klorokin sitma sagaltiminda kul-
lanilan ana ilaglardan biridir. Klorokin, aseksiiel eritrositik
Plasmodium tiirlerinin besin vakuoliinde yiiksek seviyelerde
birikerek hemin polimerizasyonunu bloke etmektedir. Plas-
modium’lar hemoglobinin heme ve globiiline ayrilmasiyla
ortaya ¢itkan konak hiicrenin globiilinini sindirerek kendi
besininin biiyiik bir boliimiinii karsilar. Klorokin, zayif baz
yapisindadir ve parazitin asidik yapidaki besin vakuoliinde
birikir. Membranda protonlanmasiyla vakuol disina ¢ikama-
y1p birikmeye baslar. Boylece parazitin eritrosit igindeki he-
moglobini sindirmesiyle dogal olarak ortaya ¢ikan ve normal
sartlarda yag yikima ugratilan ya da etkisiz hale getirilerek
pigment (hemozoin) halini alan toksik hem bilesenleri yiki-
lamaz ve paraziti etkileyerek oldiiriir. Kandaki terapéotik ilag
diizeyine alimini takiben 2-3 saat i¢inde ulairken, karacier ve
bobrekler yoluyla viicuttan yava atilir. Viicuttaki yarilanma
omrii dort giindiir. 5 gr ve iistii alimlar veya serum konsant-
rasyonu 5 pg/mLyi aginca goriiliir. Etkileri kinine benzer, an-
cak «cinkonizm” gibi diger 6zellikler sik goriilmez.

Akut hidroksiklorokin zehirlenmesi klorokin zehirlen-
mesine benzer bulgular ortaya ¢ikar. Kardiyovaskiiler ve
santral sinir sistemi depresyonu goriilebilir.

Klorokin zehirlenmesinde vazodilatasyon ve miyokard
depresyonu igin epinefrin ve sedasyon i¢in diazepam kulla-
nilir. Erken entiibasyon i¢in dikkatli olunmalidir.

Orogastrik lavaj ve aktif komiir verilmelidir. Serum po-
tasyum diizeyi siki takip edilmeli gerekirse destek tedavisi
verilmelidir. Klorokin ve hidroksiklorokin proteine ytiksek
oranda baglandig1 i¢in atilim1 artirma yontemleri etkili de-
gildir*!.

Halofantrin

Zehirlenmelerinde bulanti kusma gibi gastrointestinal sis-
tem bulgulari, ¢arpinti, hipotansiyon, senkop, QT uzamasi,
ventrikiil fibrilasyonu ve torsades de pointes goriilebilir. Bi-
rinci derece kalp blogu sik rastlana bulgudur, aritmiler daha
¢ok asir1 doz durumlarinda beklenir.

Cok az hastada ndbet, hafif karaciger enzim yiiksekligi
bildirilmistir.

Halofantrin asir1 doz aliminda mide lavaji ve destek te-
davisi yapilir. QT uzamasi ve aritmiler agisindan dikkatli
olunmalidir. QT uzamasi ve torsades de pointes tedavisi ki-
nin zehirlenme tedavisi ile aymdir 14,

Meflokin

Direngli P. falciparum tiirlerine karsi etkili, kinolin meta-
nol tiirevi bir sitma ilacidir. Eritrositer sizontlara etkili olan
meflokin, eksoeritrositik sathaya ve gametositlere etkisizdir.

Gastrointestinal sistemden iyi absorbe edilir. Plazma pro-
teinlerine yiiksek oranda baglanir En sik goriilen etkileri
bulanti, kusma ve diyaredir. Asir1 doz Ssmptomlari konfiiz-
yon, ajitasyon, ataksi, sersemlik hissi, konugmada giicliik,
yiiksek frekansli duyma kaybi, bulanti, yorgunluk, halsiz-
lik, depresyon, oryantasyon bozuklugu ve parestezidir. Ha-
fif hipotansiyon, seyrek ventrikiiler erken vuru ile birlikte
tagikardi, karaciger fonksiyon testlerinde ¢ok az yiikselme
ve protrombin zamaninda uzama da bildirilmistir. Tedavide
aktif komiir verilir!-3,

Primakin

8-aminokinolon tiirevleri tiim Plasmodium tiirlerine kars1 ga-
metositosidal aktiviteye sahip olan ilaglardir. Bu grupta yer
alan primakin, Plasmodium vivax ve Plasmodium ovale’nin
karacigerdeki hipnozoit formlart iizerine de etkilidir. Yapi-
lan arastirmalarda primakinin hem mitokondrial elektron
transport zincirine, hem de pirimidin sentezine karsi etkili
oldugu rapor edilmistir. Oral alindugnda gastrointestinal sis-
temden hizla emilir ve metabolize olarak idrar yoluyla atilir.
Primakin, glikoz-6-fosfat dehidrogenaz (G6PDH) enzim ek-
sikligi olanlarda kontrendikedir. Yiiksek dozlarda methemog-
lobinemi ve hemoliz meydana gelebilir. Primakin asirt dozun-
da bulanti, haliisinasyonlar, sarilik, hepatit goriilebilir.

Tedavide aktif komiir verilir. Methemoglobineminin geri
dondiiriilmesi igin Metilen mavisi kullanilir.

Proguanil, Primetamin, Sulfadoksin,
Dapson ve Atovakuon

Proguanilin profilaksi sirasinda yan etkileri bulanti, diyare
ve a8z iilserleridir. Ancak zehirlenmeleri ile ilgili yeterli veri
bulunmamaktadir. Tek bagma primetaminin asir1 doz alimi
nadirdir. Bulanti, kusma, nobet, gorme kaybi gelisebilir. Pri-
metamin, sulfadoksin ile nadiren yasami tehdit eden eritema
multiforme meydana gelebilir. Kronik yiiksek doz kullani-
minda folik asid replasmani gerektirecek boyutta megalob-
lastik anemi gelisebilir. Proguanil ve primetamin asir1 dozlari
sonrasi folik asid replasmani (eriskinde 50 mg, ¢ocuklarda 1
mg/kg) verilmelidir. Destek tedavi yapilir. Ciddi methemog-
lobinemi metilen mavisi (1 mg/kg) ile tedavi edilmelidir.

Atovakuon gastrointestinal yakinmalar, karaciger fonk-
siyon testlerinde yilikselme, makiilopapiiler dokiintii, nadi-
ren eritema mutiformeye yol agabilir. Yiiksek doz aliminda
semptomsuz vaka bildirimi olmustur.

Dapson ve sulfonamidlerin ndtropeni, trombositopeni,
eozinofilik pndmoni, aplastik anemi, ndropati ve hepatit gibi
idiyosinkratik reaksiyonlara yol a¢tig1 bilinmektedir. Dapson
bulanti, kusma ve karin agris1 gibi gastrointestinal sistem
bulgularina neden olur. Asir1 dozda dapson alimimda methe-
moglobinemi goriilebilir. Hemoliz erken veya ge¢ donemde



Oguztirk et al.
3 Antiprotozoal ilaclar ve Toksisite

Eurasian J Tox. 2020; 2 (2):31-34

gortiilebilir. Asirt doz alimida hepatit ve néropati bildirilmis-
tir. Tekrarlayan doz aktif komiir (0.5-1 g/kg, 2-4 saat ara ile)
dapsonun atilimini hizlandirir. Simetidin dapsonun toksik me-
tabolitine doniismesini engellemede kullanilabilir',

Artemisinin

Biyoyararlanimi kisith ve yar1 omrii ¢ok kisa oldugu igin
uzun siireli kullanimi gerekmektedir. Genellikle artemisinin-
ler meflokin ile birlikte kullanilir. Artemisininin etkinligi ve
toksisitesi 6zellikle hem varliginda trioksan molekiiler ¢ekir-
degin hiicre ici serbest radikal olusturma yetenegine baglidir.
Hayvanlarda, uzun siire, yiiksek doz ve parenteral uygulama
sonras1 beyin sap1 ¢ekirdeklerinde hasar meydana gelir.

Yan etkilerinin insanlarda ¢ok diisiik insidansta oldugu
goriilmiistiir. Az siklikta goriilen yan etkiler bulanti, kusma,
karin agrisi, diyare ve bas donmesidir. Santral sinir sistemi-
ne ait nadir bildirilerde tedavi dozlarinda santral sinir sis-
temi depresyonu, nobetler, asirt ilag alimlarinda serebellar
semptomlar bildirilmistir. Asemptomatik QT uzamasi ve
QRS degisikligi bildirilmistir.

Asirt doz alimlarda destek tedavi verilmelidir. Hastalar
kardiyovaskiiler ve santral sinir sistemine yonelik gozlem
altina alinmalidir'-¢15,
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Abstract

Objectives: In this study we aimed to define a free spatial analysis method that can be used for toxicology patients and contribute to the poisoning data of
our country by performing this method on carbon monoxide poisoning cases admitted to emergency department of our hospital.

Materials and Methods: The population of this retrospective study included all adults who were admitted to our clinic with carboxyhemoglobin level
above 10%. Two heat maps were created based on address of carbon monoxide poisoning and carboxyhemoglobin values of the persons in this position.

Results: 414 patients were included in the study. 39 patients were excluded from the study. 52.3% of the patients were female and 47.7% were male. Median
of carboxyhemoglobin values was 14% (IQR = 13). The number of cases admitted during the winter was found to be higher than the other seasons. Two heat
maps were created based on addresses of carbon monoxide poisoning.

Conclusion: Carbon monoxide poisoning is an important health problem in our country. Multicenter studies with Geographical Information Systems may
contribute to the measures to be taken for carbon monoxide intoxication.

Key words: carbon monoxide, geographical information systems, spatial analysis

Ozet

Amag: Mekansal analiz yontemi tanimlamak ve hastanemiz acil tip klinigine basvuran karbon monoksit zehirlenmesi olgularinin demografik verileri ve
karboksihemoglobin diizeyleri ile ilgili mekansal analizler yaparak zehirlenme verilerine katkida bulunmay1 amagladik.

Gereg ve Yonetim: Calismamiz klinigimize karbon monoksit zehirlenmesi ile basvuran hastalardan karboksihemoglobin diizeyi %10 un tizerinde olanlar
dahil edildi. Hastalarin demografik verileri degerlendirilerek zehirlenme adresleri kullanilarak vaka yogunlugu ve karboksihemoglobin degerlerine gore iki
1s1 haritasi olusturulmustur.

Bulgular: Calismaya 414 hasta dahil edildi. 39 hasta calisma disi birakildi. Hastalarin %52,3't kadin, %47,7'si erkekti. Ortalama karboksihemoglobin de-
gerleri %14 idi (IQR = 13). Kis aylarinda kabul edilen vaka sayisinin diger mevsimlere goére daha ytiksek oldugu bulundu. Karbon monoksit zehirlenmesinin
adreslerine dayanarak iki is1 haritasi olusturuldu.

Sonug: Karbon monoksit zehirlenmesi tilkemizde 6nemli bir saglk sorunudur. Cografi Bilgi Sistemleri ile cok merkezli calismalar karbon monoksit zehirlen-
mesi icin alinmasi gereken énlemlere katkida bulunabilir.

Anahtar kelimeler: karbon monoksit, cografi bilgi sistemleri, mekansal analiz

Introduction

With the developing technology, the importance of health
applications is increasing rapidly among the fields of appli-
cation of geographical information systems. These applica-
tions help the decision makers in the field of health through
maps produced by associating the available data'.

Carbon monoxide (CO) is a preventable cause of death,
often caused by accidents. In our country, it often causes
mortality and morbidity after stoves, water heaters and in-
dustrial poisonings?. CO can cause hypoxia at the tissue lev-

el by binding to hemoglobin after inhalation and decreasing
the oxygen carrying capacity of the blood. Heart and ner-
vous system, which needs oxygen more than other tissues,
is particularly affected and life-threatening changes occur in
the tissue®.

The purpose of the present retrospective pilot study was
to define a free spatial analysis method that can be used for
toxicology patients and contribute to the poisoning data of
our country by performing this method on carbon monoxide
poisoning cases admitted to emergency department (ED) of
our hospital.
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Materials and Methods

Study design

This retrospective study was conducted at a 672-bed tertia-
ry academic hospital with an annual ED census of 438000.
We collected data of the patients who visited our ED with a
COHbD level above 10% during the date January 1, 2015 and
January 1, 2018 retrospectively.

Study population

Our study population was patients who admitted to our ED
with a COHb level above 10% during the date January 1,
2015 and January 1, 2018. Patients with missing data on the
hospital computer-based data system about address of poi-
soning especially workplace or hookah cafe were excluded.

Data collection

Demographic characteristics (age, gender), application sea-
sons and COHb levels of the patients and spatial analysis of
the poisonings were performed. The application seasons of
patients were defined as spring (March, April, May), sum-
mer (June, July, August), autumn (September, October, No-
vember), and winter (December, January, February).

Primary outcome was a free spatial analysis method. The
secondary outcomes were demographic data and carboxyhe-
moglobin levels.

Spatial analysis

Address data of poisonings were revised in Microsoft Of-
fice Excel 2007 environment due to possible repetition or
missing data. Geocoding process was made by geocoding
services which provide free services. A heat map was creat-
ed based on these positions and COHb values of the persons
in this position.

Statistical analysis

In the statistical evaluation of the data, IBM Statistics 20.0
(SPSS) statistical package program was used. The baseline
patient characteristics are presented as frequencies for cate-
gorical variables and as medians and interquartile ranges for
continuous variables. Averages were shown with standard de-
viations. Statistical analysis of categorical variables was done
by “chi-square” test and numerical variables were analyzed by
Mann Whitney U test and “t test”. Spearman correlation was
used to evaluate relationships involving ordinal variables. A p
value less than 0.05 was regarded as statistically significant.

Ethics

Ethics committee approval required for the study was taken
from Ethics Committee (date: 21/03/2018, approval num-
ber: B.10.1.TKH.4.34.H.GP.0.01/36). We retrospectively

reviewed the secondary data extracted from the electronic
medical records. However, the extracted data included clini-
cal data only; it didn’t include any personal identifiable infor-
mation. Therefore, the need for informed consent was waived.

Results

The study included 414 patients with COHb levels above
10% who were admitted to our clinic. 39 patients were ex-
cluded from the study because of repetition or missing data.
52.3% (n = 196) of the patients were female and 47.7% (n =
179) were male.

The ages of the patients ranged from 3 to 94 years, and
median of age was 36 years (IQR = 37.4). The measured
COHb levels of patients ranged from 10-63%, and median
of COHD levels was 14% (IQR = 13). No significant differ-
ence was found between COHD levels and gender (p=0.652).
Cases were classified according to their decades. There was
no statistically significant correlation between COHD levels
and this decade groups (p=0,115) (Pearson correlation test).

The distribution of patients according to the seasons is
evaluated; It was seen, 43.7% (n = 164) in winter, 23.7% (n =
89) in spring, 15.5% (n=58) in summer, 17.1% (n = 64) in the
autumn season. The number of cases admitted during the win-
ter was found to be higher than the number of those admitted
in the other seasons with a significant difference (p <0.001)

A heat map was created based on addresses of CO poi-
soning shown in figure 1. Second heat map was created
based on these positions with COHb levels shown in figure
2. The second map shows the poisoning addresses in red
circles. The diameters of the red circles were shown to be
proportional to the COHb levels.

Discussion

Geographical Information Systems will play an active role
in increasing the service quality and satisfaction as a deci-
sion support system that provides accurate analysis of spa-
tial data in the areas of policy production, strategic planning
and management, especially in the areas of corporate appli-
cations®. Heat maps are used for georeferencing health data.
These maps might link such data geographically to potential
sources of environmental exposures, the geodemographic
characteristics of populations, and the locations of health
resources™®. They can be helpful tools for preventing, un-
derstanding, and treating diseases. Spatial analysis and heat
maps performed for avian influenza and other topics relating
to pandemic influenza by World Health Organization and
The Centers for Disease Control and Prevention”®. New live
heat maps are preparing for new coronavirus pandemic®°.
The identification of spatial patterns of CO poisoning is
a critical first step in a more complete understanding of the
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Figure 1. The heat map based on addresses of CO poisoning

epidemiology of this public health challenge and these tech-
niques are instrumental in designing valid observational and
analytical studies to more fully study the problem.

Black areas on the first map shows of the most intense
of the patients. The fact that this region was close to the
hospital where the data was obtained was associated with
the single-centered study. We believe that the location of this
black region may change in multicenter studies.

In the second map showing COHb levels, the regions
with large circles were associated with higher COHb levels.
High levels of arterial COHb were associated with increased
intensive care mortality''. We believe that these regions
could be associated with high mortality and morbidity.

In this study we found that the female patient group was
more males. Over-exposure of women was consistent with
the literature''>. We believe that this is due to the fact that
women get time indoor more than men.

The number of cases encountered increases during the
winter months because of being in an indoor environment
not ventilated enough during the fuel consumption for heat-
ing is the most common reason for intoxication'®'". We
found that during the winter, there were more cases of CO
intoxication than during the other seasons.

There are several limitations to our study. Firstly, in
some cases, incomplete files or incorrect addresses were
noticed. Therefore, we could not evaluate all the patients
with CO poisoning. Also, we could not reach the mortality
and morbidity data of the patients because of our study was
designed retrospectively. Secondly, a usual pitfall of these
analyses is that the maps must be corrected by the number
of inhabitants in the various areas. Here, as we do not have
the spatial repartition of the population, we cannot be sure
the increased number of CO poisoning is not simply due to a
high number of people living in those areas. Thirdly, the low
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Figure 2. The heat map based on addresses of CO poisoning with COHb levels

number of cases in our study means that the results are lim-
ited in terms of generalization and wide applicability. Lastly,
this is a single-center study and only shows the patients with
CO poisoning coming to a single hospital and only one part
of city. Consequently, multi-center studies are needed.

In conclusion, geographical analysis used to explore the
possible links between accidents and geographical particu-
larities. In CO poisoning, it may be used to detect the influ-
ence of certain area, social categories. Although the spatial
analysis and evaluation of a local area has been conducted in
our study, extensive studies and analyzes are needed. Multi-
center studies with Geographical Information Systems may
contribute to the measures to be taken for CO intoxication.

The manuscript was formally presented as oral presentation at 2nd
Southeast European Congress of Emergency and Disaster Medicine (20 -
22 July 2019, Istanbul). http://www.atuder.org.tr/Download.aspx?data=C-
7BYKEIRLGUSCCEFDS552IBSYJ
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Abstract

Objectives: The aim of this study is to review snake bites, which are rarely encountered and thus regionally neglected in Eastern Black Sea Region but which
cause potentially serious clinical pictures, in order to provide a better patient management.

Material and Method: In this study, 27 cases who referred to tertiary emergency service due to snake bite were analysed retrospectively.

Results: Of the 27 cases, 70.4%(n=19) were female and average age was found as 46.77+16.11. Referrals were in the month of July when tea and hazelnut
farming was frequently done regionally. However, two patients developed syncope and hypotension after admission. The most common complaints of re-
ferral were pain (96.3%,n=26), ecchymosis and swelling (88.9%,n=24) due to bite in the lower extremity dorsum of the foot (96.3%,n=26). While 18.5% were
referred to our hospital after they were applied antivenom therapy in another health institution, antivenom therapy was applied to 2 patients(7.4%) due to
their clinical picture at admission. 29.6% of the patients who referred to the emergency service were followed and treated by being hospitalized. None of
the patients admitted with snake bite died. Elevated INR was the most common serious complication with 11.1%(n=3).

Conclusion: Snake bite is a rare situation in Eastern Black Sea region. In cases in the region which is the natural habitat of Vipera kaznakovi, depending on
the feature of the venom, hematotoxic complications can occur, local lesions caused by other Viperia species being at the forefront. Appropriate follow-up
and treatment should be based on the existing clinical picture.

Key words: snake bite, eastern black sea region, emergency service visit

Ozet

Amag; Dogu Karadeniz Bélgesinde nadir olarak karsilasilan ancak potansiyel ciddi klinik tablolara neden olan bu durum karsisinda daha iyi bir hasta yone-
timi saglanabilmesi icin bolgesel olarak ihmal edilen bu durumun gézden gegirilmesini saglamaktir.

Gereg ve Yontem: Bu calisma tictlincli basamak acil servise yilan isirmasi nedeniyle basvuran 27 olgu retrospektif olarak incelendi.

Bulgular: Toplam 27 olgunun %70.4't (n=19) kadindi ve yas ortalamasi 46.77+16.11 olarak tespit edildi. Bagsvuru, bolgesel olarak ¢ay ve findik tariminin
siklikla yapildigi Temmuz ayindaydi. Hastalarin hepsinin basvuru esnasinda genel durumlari iyi ve vital bulgulari stabildi. Ancak 2 hastada basvuru sonra-
sinda senkop ve hipotansiyon gelisti. En sik basvuru sikayeti alt ekstermite ayak dorsumundaki isirik nedeniyle (%96.3, n= 26) agri (%96.3, n=26), ekimoz
ve sislik (%88.9, n=24) di. Downey ve arkadaslarinin sistemine gore yilan 1singin ciddiyeti en sik %51.9 (n=14) ile grade 0 olarak degerlendirildi. Olgularin
%18.5'i baska bir saglik kurulusuna basvuru sonrasi antivenom tedavi uygulanarak hastanemize yonlendirilmisken 2 hastaya (%7.4) ise basvuru sirasinda
mevcut klinik tablolari nedeniyle antivenom tedavi uygulanmis. Acil servise basvuran hastalarin %29.6's1 yatirilarak takip ve tedavisi diizenlendi. Yilan isirigi
nedeniyle bagvuran hastalarda 6liimle sonlanim olmamistir. INR ytksekligi %11.1 (n=3) ile en sik gorilen ciddi komplikasyondu.

Sonug: Dogu Karadeniz Bolgesin de yilan isirgi nadir bir durumdur. Vipera kaznakovinin dogal yasam alani olan bolgedeki vakalarda venomun &zelligine
gore diger Vipera turlerinin neden oldugu lokal lezyonlar 6n planda olmak tizere hemototoksik komplikasyonlara da neden olabilir. Uygun takip ve tedavi
mevcut klinik tabloya gére diizenlenmelidir.

Anahtar kelimeler: yilan isingi, dogu karadeniz bolgesi, acil servis basvurulari

Introduction Elapidae and Viperidae families® 3. In our country, almost
all of the poisoning cases belong to Viperidae family (viper
snake) and the sub-types show regional differences. For the
Eastern Black Sea region, Vipera kaznakovi (Caucasian vi-
per) has been identified as a dangerous sub-type. Especially
public health problem'. There are more than 600 species of  the structure of the Eastern Black Sea Region has favourable

venomous snakes in the world and most of them belong to  conditions for the life of this species®.

In many regions of the world, particularly in subtropical and

tropical countries, poisoning from snake bite is an important
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Vipera kaznakovi venom is a cocktail rich in protein and
peptide toxins with specificity for a wide variety of tissue re-
ceptors. With the entry of venom into the body, the clinical
picture changes according to the characteristics of the toxin
and the local or systemic response of the person to the toxin®.

The aim of this study is to review snake bites, which are
rarely encountered and thus regionally neglected in Eastern
Black Sea Region but which cause potentially serious clini-
cal pictures, in order to provide a better patient management.

Materials and Methods

27 patients who referred to Recep Tayyip Erdogan Univer-
sity Training and Research Hospital Emergency Clinic due
to snake bite between 2010 and 2018 were included in this
study. The data were collected retrospectively from the hos-
pital data system.

Findings of poisoning were evaluated in all patients.
The severity of the reaction was made according to the clas-
sification described by Downey et al.. According to this
system, stage 0: no local or systemic findings of poisoning,
but <2.5 cm swelling and erythema around the tooth marks;
stage 1: no systemic findings of poisoning, but swelling and
erythema between 2.5-15 cm; stage 2: mild systemic find-
ings with swelling and erythema between 15-40 cm; stage
3: systemic findings with swelling and erythema over >40
cm; stage 4: serious systemic findings accompanied with
coma and shock. Demographic and epidemiological charac-
teristics, clinical symptoms and findings, laboratory results,
treatment and results were analysed.

The data were analysed by using SPSS for Windows
version 17 (SPSS, Chicago, IL, United States). Descriptive
statistics were given as average + standard deviation for
metric discrete variables, while they were given as case and
percentage for categorical variables.

Results

Demographic and Epidemiological Features: 40.7%
(n=11) of the 27 patients who referred due to snake bite
between 2010 and 2018 referred in the month of July. The
snakes which caused bite were not brought to hospital.
However, the snakes were seen and according to the descrip-
tion made, it was estimated that the snakes were Vipera ka-
znakovi, also called Caucasian viper, located in the region.
40.7% of the patients referred within the first hour after the
incident during tea collection procedure in settlements of the
city centre in Rize (Table 1).

Anatomical region of the bites was lower extremity dor-
sum of the foot with a rate of 96.3% (n=26). According to the
system of Downey et al. the most common snake bite severity
was evaluated as grade 0 with 51.9% (n=14) (Table 2).

Table 1. Demographic Features (n=27)

Gender Female 19 (70.4%)
Male 8 (29.6%)

Age 46.77 + 16.11 (min: 14, max: 87)

Occupation Worker 26 (96.3%)
Student 1 (3.7%)

Place of resi-  Rize, City centre 11 (40.7%)

dence Artvin, Hopa 6 (22.2%)
Rize, Kalkandere 2 (7.4%)

Referral to Within the first hour 14 (51.9%)

hospital after

the incident (min: 1 hour, max: 168 hours)

Minimum-Maximum (Mean +Standard Deviation).

Table 2. Severity of the snake bite according to Downey et al’s system

Stage 0 14 (51.9%)
Stage | 8 (29.6%)
Stage 2 5 (18.5%)

Symptoms, Clinical Findings and Laboratory Tests:
The patients referred to the emergency service most common-
ly with the complaint of pain (n= 26, 96.3%). Tables 3 and
Table 4 show the patients’ clinical symptoms, findings, com-
plications and laboratory findings. 59.3% (n=16) of the fol-
low-ups after referral were made in the emergency service of
the health institutions the cases referred to. Follow-up period
in the hospital varied between 1 and 11 days and the average
time was found as 2.77 + 2.66. 44.4% (n=12) of the patients
were followed for one day, 22.2% (n=6) were followed for
two days and 3.7% (n=1) patient was followed for 11 days.

Table 3. Clinical Symptoms and Findings

Local
Tooth mark 22 (81.5%)
Pain 26 (96.3%)
Ecchymosis 24 (88.9%)
Swelling 24 (88.9%)
Paraesthesia 1 (3.7%)
Regional swelling in lymph nodes 9 (33.3%)
Allergic reaction 1(3.7%)

Systemic
Nausea 2 (7.4%)
Vomiting 1 (3.7%)
Hypotension 2 (7.4%)
Syncope 2 (7.4%)
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Table 4. Complications and Findings Related to Snake Bite

Complications n (%)
Wound infection 7 (25.9%)
Thrombophlebitis 1 (3.7%)
Compartment syndrome 1 (3.7%)

Laboratory findings n (%)
Leucocytosis 20 (74.1%)
Thrombocytopenia 1 (3.7%)
Elevated PT/APTT/INR 3 (11.1%)
Elevated urea 5 (18.5%)
Elevated creatinine 2 (7.4%)
Elevated CPK 14 (51.9%)
Elevated SGOT/SGPT 2 (7.4%)
Elevated LDH 17 (63%)
Haematuria/proteinuria 3 (11.1%)

APTT, Activated partial thromboplastin time; CPK, Cre-
atine phosphokinase; INR, International Normalized Ratio;
LDH, Lactate dehydrogenase; SGOT, Serum glutamic-ox-
aloacetic transaminase; SGPT, Serum glutamic-pyruvic
transaminase; PT, Prothrombin time

Treatment and Outcome: After the patients were ad-
mitted to the emergency service, they were followed in terms
of vitals, local, systemic and delayed findings. The wounded
extremity was immobilized and rested. The patients were
evaluated in terms of tetanus immunization and tetanus pro-
phylaxis was performed on patients if necessary. Depending
on the presence of symptom, analgesic, antiemetic, antial-
lergic and antibiotherapy were applied by taking fluid elec-
trolyte balance and urine output into consideration. Dialysis
was not required in any of the patients who were found to
have elevated urea and creatinine. No serious coagulation
disorder was found.

18.5% of the cases had been referred to out hospital af-
ter having been given antivenom therapy in another health
institution. Two patients (7.4%) received antivenom thera-
py at admission due to their existing clinical picture. 29.6%
of the patients who referred to the emergency service were
followed and treated by being hospitalized. None of the pa-
tients admitted with snake bite died.

Discussion

Snake bite is included in the “Neglected Tropical Diseases”
which require intervention by the World Health Organiza-
tion’. This situation is not only limited to tropical regions; it
is also valid in the Eastern Black Sea Region of our country.
When the literature was reviewed, no case series related to
snake bites of the region were found.

Geographical structure of Eastern Black Sea Region and
the growing areas of main sources of livelihood such as tea
and hazelnut create a natural habitat for Vipera kaznakovi.
Although snake bites are not very common especially re-
gionally, lack of adequate protective measures in July, which
is the period with the highest temperature in tea or hazelnut
collection periods, increased exposure. We think that this
situation can be evaluated as a professional exposure for the
region. In a study Al et al. evaluated snake bites in adults in
Southeast Anatolia Region in 2010, snake bites were found
to be a professional risk in middle aged individuals®. This
result is similar to our results.

It was found that 70.4% of the exposed individuals were
female. This is due to the fact that female workforce is at the
forefront in the agricultural areas which are the main source
of income regionally. In studies conducted worldwide, vic-
tims were found to be generally adult males®. We think that
this situation results from the regional differences within the
country as well as difference between countries. Although
snake bites are seen in all age groups, it was found that av-
erage age was 46.77 + 16.11 (min: 14, max: 87) with a wide
range. It is noteworthy that the wide age range in this study
is due to the differences between the communities in which
other studies are conducted.

Snake venom is a cocktail rich in protein and peptide
toxins that are specific for a wide variety of tissue receptors
that can cause local and systemic findings'® . This feature
varies according to the type of snake and thus causes the
emergence of different clinical pictures. As in other Viperid
species, Vipera kaznakovi, which lives in the Eastern Black
Sea Region, often causes local reactions such as pain, bruis-
ing and swelling and tissue necrosis, coagulopathy, haem-
orrhage, Rhabdomyolysis and/or acute kidney damage®. In
the present study, it was found that the patients referred to
emergency service within the first hour most frequently with
the complaints of pain as a result of bite in lower extremity
foot dorsum with a rate of 96.3%. In parallel with the liter-
ature'> '3, in the present series, it was found that all patients
were conscious upon admission, while 7.4% of the patients
were found to have a tension artery lower than 90/60 mmHg
and their vitals were not stable. This is seen as the effect of
a protein suppressing the myocardial functions in the venom
of some Viperia species'. In addition, as an indicator of con-
sumption coagulopathy caused by venom, it was found that
INR, PT, APTT values were high in 3 patients and throm-
bocytopenia was found to develop in one patient. Accord-
ing to the system of Downey et al.%, the severity of snake
bites was evaluated most frequently as grade 0 with a rate
of 51.9%. The results found showed similarity with other
case series of Viperia species snake bites in terms of both
local effects and systemic findings. Although the risk of an
individual’s being bitten by a snake is low, death rate is high.
Traditional treatments such as sucking and cutting are used
especially in snake bites in rural areas and most of the time,
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these cases die before they reach the hospital. In the present
series, 96.3% of the cases occurred during tea collecting in
the rural area. However, only 40.7% referred to emergency
service from their settlement within the first hour and they
received tourniquet, which is a traditional method. Follow-
ing their admission to the emergency service, the patients
were followed in terms of vitals, local, systemic and de-
layed findings and the affected extremity was immobilized,
tetanus prophylaxis was performed to patients who needed
tetanus prophylaxis and depending on the presence of symp-
toms and paying attention to fluid electrolyte balance and
urinary output, fluid, analgesic, antiemetic, antiallergic and
antibiotherapy were applied. 25.9% of the patients received
antivenom therapy in parallel with the literature due to their
existing clinical state'>!S. Antivenom therapy is thought to
be unnecessary for all snake bites, and it was applied only
on cases when necessary in the present study'’. Depending
on the snake bite, it can cause myonecrosis compartment
syndrome which occurs under the influence of venom. Al-
though this is not an actual compartment syndrome, in cases
with typical findings, it is necessary to measure the pressure
between compartments and to request surgical consultation
in case of increase' "”. In this series, compartment syndrome
developed only in one case and fasciotomy was applied.

Various complications resulting from systemic involve-
ment and delayed treatment or incorrect applications can
cause death®. However, none of the patients followed and
treated in this series (n=27) died and all of them were dis-
charged in healthy conditions.

As a conclusion, snake bite can be defined as a rare and
neglected situation for Eastern Black Sea region. For this rea-
son, our study was conducted with limited number of cases. In
cases in Vipera kaznakovi’s natural habitat, systemic compli-
cations such as hemototoxic and cytotoxic complications can
occur, local lesions caused by other Viperia species being at
the forefront. Appropriate follow-up and treatment should be
arranged according to the existing clinical picture. We think
that this approach can prevent or decrease complications.
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Abstract

Objectives: Intervention of patients after suicide attempt requires a multidisciplinary approach. Today, the treatment and follow-up of this patient group
is mostly carried out in emergency departments and intensive care units. In this study, it was aimed to evaluate the consultations and follow-up clinics of
the patients with suicide attempt.

Materials and Methods: Patients over 16 years of age who applied to our emergency department between January 2014 and January 2017 due to suicide
attempt were examined prospectively.

Results: A total of 426 patients were included in this study. 285 (66.9%) of the patients included in the study were hospitalized and followed up in the emer-
gency room. Psychiatric consultation was requested for 404 patients (94.8%) who were conscious and did not need urgent operation.

Conclusion: Emergency departments, psychiatry clinics, and surgical clinics, especially in patients requiring traumatic intervention, played an important
role in the treatment of patients presenting with suicide attempt. Therefore, we think that developing and preparing the relevant clinics for the manage-
ment of this patient group will increase the quality of care.

Keywords: emergency department; consultations; suicide attempt

Ozet

Amag: intihar girisimi olan hastalarin bakimi multidisipliner bir yaklasim gerektirir. Giiniimiizde bu hasta grubunun tedavi ve takipleri biiyiik bir oranda
acil servislerde ve yogun bakim tnitelerinde yapilmaktadir. Biz bu ¢alismamizda intihar girisimi ile hastanemiz acil servisine basvuran hastalarin takip ve
tedavilerinin hangi kliniklerde yapildigini, acil serviste yapilan konsultasyonlarini incelemeyi amagladik.

Gereg ve Yontem: Acil servisimize Ocak 2014 - Ocak 2017 tarihleri arasinda intihar girisimi sonrasi basvuran 16 yasindan buytik hastalar prospektif olarak
incelendi.

Bulgular: Toplam 426 hasta calismaya dahil edildi. Hastalarin 285'i (%66,9) acil serviste gézlem odasinda yatirilip takip edildi. Suuru acik ve acil operasyon
ihtiyaci olmayan 404 hastaya (%94.8) psikiyatri konstltasyonu yapildi.

Sonug: intihar girisimi ile basvuran hastalarin tedavisinde acil servislerin, psikiyatri kliniginin ve ézellikle travmatik girisim varsa cerrahi servislerin 6nemli
rol oynadigi gortildii. Bu nedenle ilgili kliniklerin bu hasta grubunun yoénetimi icin gelistirilmesinin ve hazir hale getirilmesinin bakim kalitesini arttiracagini
distinmekteyiz.

Anahtar kelimeler: acil servis; konsultasyonlar; intihar girisimi.

Introduction

Suicide is an important public health problem'. According to
the data of the World Health Organization, one of the ten lead-
ing causes of death in developed countries is suicide attempts?.
Patients with suicide attempt are a group of patients that require
a multidisciplinary approach. Today, their treatments and fol-
low-ups are mostly done in emergency departments and inten-
sive care units®. Considering that most of the patients were tak-
en to the hospital with the need for urgent care, it is understood
how important this situation is for the emergency services*.

Suicide attempts are an important problem for emergen-
cy services. Suicide, defined as the voluntary ending of a
person’s life. It accounts for about 95% of all cases of poi-
soning. Suicides are one of the most important causes of
death in psychiatric illness>®.

Apart from the emergency room, there is a need for sur-
gical clinics, psychiatry clinics and intensive care units. In
suicide attempts with traumatic methods, surgical services
are needed especially for patients in cases such as hang-
ing, self-mutilation by cutting-piercing tools, jumping from
high places and firearm suicide, and intensive care units are
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needed for cases of high risk of life’. These clinics are acti-
vated bye the emergency room physicians with a consulta-
tion request. And also these clinics play a major role in the
interventions of patients presenting with a suicide attempt.
The beginning of psychiatric services is also performed in
emergency departments in patients who are conscious and
do not require urgent surgical intervention®’.

In this study, we aimed to investigate in which clinics
the follow-up and treatment of patients who applied to the
emergency department of our hospital with suicide attempt.
We also aimed to evaluate consultations that were requested
from the emergency room for these patients.

Materials and Methods

Patients over the age of 16 who were admitted to our emer-
gency department between January 2014 and January 2017
after a suicide attempt were evaluated prospectively. Con-
sultations and follow-up clinics were examined. Patients
age, consulted clinics and outcome data about hospitaliza-
tion status are recorded.

Patients were also asked for consultation in the emergency
room such as psychiatry, general surgery, neurosurgery, tho-
racic surgery, cardiovascular surgery, internal medicine, car-
diology, orthopedics, gynecology, anesthesia intensive care,
and neurology. Patients hospitalized in these units were tak-
en as “lay out of emergency”’in our study. The follow-up and
treatment of patients in the emergency room was carried out
after the first inspection in the observation room with monitor.

Statistical Package for Social Sciences (SPSS.20) pack-
age program was used for statistical analysis. Paired-sample
t test was used to compare dependent variables with normal
distribution. For other analyzes, chi-square test wasused.
All data wereexpressed as mean =+ standard deviation and p
<0.05 value was considered statistically significant.

Results

A total of 450 patients applied to the emergency department
with a suicide attempt. 24 patients were excluded from the
study (10 patients are under 16 years old, 14 patients have miss-
ing data). A total of 426 patients were included in the study. The
number of patients followed in the emergency room observa-
tion unit is 285 (66.9%), and the number of patients hospital-
ized and followed in the lay out of emergency are 141 (33.1%).

The patients were classified according to the hospitals
and consultations. While the number of patients who ap-
plied with nontraumatic methods (drug drinking and gas
inhalation) as a suicide method was 408, and the number
of patients who applied with traumatic methods (hanging,
self-mutilation by cutting-piercing tools, jumping from high
places and firearm suicide) was evaluated as 18.

Considering the services that patients who applied with
suicide attempt were generally hospitalized or treated, it was
seen that more than half of them were followed up in the
emergency department. The clinics of patients admitted with
suicide attempt are shown in Table 1.

Table 1. Clinics where patients admitted with suicide attempt

Patient number Percentage (%)

Clinics

Emergency Medicine 285 66,9
Internal Medicine 74 17,4
Intensive Care 9 2,1

Psychiatry 19 4,5

Other 13 3,1

Cardiology 3 0,7

Thoracic Surgery 2 0,5

Neurosurgery 2 0,5

General Surgery 8 1,9

Gynecology 2 0,5

Anesthesia 2 0,5

Orthopedics 5 1,2

Cardiovascular Surgery 1 0,2

Total 426 100

The hospitalization status to the emergency clinics was sta-
tistically significant compared to other departments (p <0.05).
Psychiatric consultation was performed on 397 of the patients.
There are 29 patients who can not have psychiatric consulta-
tions. Psychiatry consultation could not be done because these
patients were unconscious and had a general condition or had
an emergency operation. As 24 of the patients were pregnant
and an obstetrics and gynecology clinic consultation was per-
formed. Suicide attempt with traumatic methods is the priority
of consultation of surgical clinics to patients. Consultations in
emergency departments are summarized in Table-2.

Table 2. Consultations made in emergency departments

Consultation Clinics Number of Consultations

Internal Medicine 100
Intensive Care 22
Psychiatry 397
Cardiology 9
Thoracic Surgery 13
Neurosurgery 24
General Surgery 13
Gynecology 24
Anesthesia 5
Orthopedics 16
Cardiovascular Surgery

Neurology 9
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Discussion

In our study, it is seen that emergency services have an im-
portant role in the follow-up and treatment of patients who
applied with suicide attempt. In cases of suicide attempt
with traumatic methods, surgical clinics have an important
place. A total of 66.9% (n = 285) of the patients were treated
in the emergency department.

In our hospital, it was observed that most of the patients
were followed up in emergency departments, and patients
who attempted suicide by trauma went to surgical clinics.
Most of the patients were conscious and their general condi-
tion was moderate. It is seen that patients who are admitted
with suicide attempt are followed up and especially emer-
gency services play an important role in the follow-up of
these patients besides diagnosis and first intervention. Phy-
sicians working in the emergency units have sufficient theo-
retical and practical equipment. This may explain the reason
for the high rate of hospitalization in our study.

The most common method of suicide is drug intake'. In
our study, the number of patients who admitted to drug use
and gas inhalation with non-traumatic methods as a suicide
method was 408, and the number of patients who presented
with traumatic methods, injuries, firearms and cutting tools,
and jumping from a high place is 18. The majority of patients
who attempted suicide by traumatic methods were hospital-
ized in non-emergency departments 33.1% (n = 141).

Assessment of risk factors of patients coming with sui-
cide attempt by emergency doctors are important in reduc-
ing recurrent interventions!!. It is important for patients who
are admitted to the intensive care units and other clinics
to be consulted with psychiatry after medical and surgical
treatments after the first intervention performed in the emer-
gency department. Mental disorders rank first among risk
factors that increase suicide attempt. Whether or not suicide
attempt results in death, it causes serious psychological
problems!2.

Emergency medicine systems should be analyzed well in
order to provide the most effective and efficient presentation
of emergency services. Keeping the records in digital and
shareable systems will lead to future studies and increase the
quality of emergency medical services'*.

Conclusions

It was observed that emergency services, psychiatry and
especially surgical services played an important role in the
treatment of patients presenting with suicide attempt. There-
fore, we think that the development of these departments re-
lated to this patient group and a good psychiatric follow-up
will increase the quality of care. It was seen that emergency

departments had more role than expected in the follow-up
and treatment of these patients. Since suicide attempts and
especially intoxications related to drug use are always a
medical problem, emergency services should have sufficient
knowledge and equipment.
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Abstract

A 81 years old female presented with weakness, anorexia and black colored defecating. She uses warfarin for 5 years because of prosthetic heart valve. On
clinical examination she had hypotension and melena. Blood tests revealed Hemoglobin: 5,14 g/dl and INR:12,08. Vitamin K, Prothrombin complex con-
centrate and Proton pomp inhibitor was given as treatment in emergency service. The patient hospitalised in intensive care unit for further examination
and treatment. Next day blood tests revealed Hemoglobin: 8,84 g/dl and INR:3,83. The patient with no active bleeding focus on gastroscopy and with no
decrease in hemoglobin tests discharged from hospital on 2nd day of hospitalization. Low-molecular-weight heparin treatment started.

Warfarin is a drug that still needed for treatment of atrial fibrillation, mechanical heart valves, protein c-s deficiency and antiphospholipid antibody dis-
ease. Common pathology of these diseases is predisposition to embolism and thrombus formation. In the emergency services, we need to make decisions
according to the patient while treating patients who have warfarin overdose bleeding. On the one hand to stop the bleeding to ensure the patient's he-
modynamics, on the other hand, the risk of thromboembolism caused by the use of warfarin should not be ignored. Therefore, it is necessary to reduce the
current INR level to the targeted INR level as quickly and safely as possible. In conclusion, we suggest that a timely and protocol-based approach to treat
coagulapathy in patients with trauma and drug-induced coagulapathy may improve patients’ prognosis.

Key words: acute bleeding, emergency service, warfarin overdose

Ozet

81 yasinda kadin hasta halsizlik, istahsizlik, siyah renkte diskilama sikayeti ile acil servise basvurdu. Protez kalp kapagi nedeniylede 5 yildir varfarin kullandig
6grenildi. Hipotansif olan hastanin rektal tusesinde melena vardi. Hastanin kan tetkiklerinde Hgb: 5.14g/dl, INR: 12.08 tespit edildi. Hastaya acil serviste te-
davi olarak K vitamini, plazma kompleks konsantresi, ve proton pompa inhibitérii uygulandi. ileri tetkik ve tedavi amaciyla yogun bakima yatirilan hastanin
ertesi glinki kan tetkiklerinde Hgb: 8.84g/dl, INR: 3,83 tespit edildi. Gastroskopisinde aktif kanama odag tespit edilmeyen ve hemoglobin degerinde diisme
olmayan hasta hastaneye yatisinin 2. giininde dustk molekul agirlikli heparin tedavisine baslanarak taburcu edildi. Varfarin; atrial fibrilasyon, mekanik
kalp kapagi kullanimi, protein C-S eksikligi ve antifosfolipid antibody hastaligi gibi durumlarda halen kullanimina ihtiya¢ duyulan bir ilactir. Endike oldugu
durumlarin ortak patolojisi trombis olusumuna ve embolilere asiri yatkinliktir.

Acil servislerde varfarin doz agimina bagli kanamasi olan hastalara mudahale ederken hastaya ve ihtiyaglarina gore karar vermek gerekir. Bir taraftan hasta-
nin hemodinamisini saglamak i¢in kanamayi durdurmak diger taraftan da varfarin kullanimina neden olan altta yatan nedene bagli tromboemboli riskini
g6z ardi etmemek gerekir. Bu nedenle mevcut INR seviyesini hedeflenen INR seviyesine mimkiin olan en hizli ve en giivenli sekilde indirmek gerekmektedir.
Sonug olarak travma ve ilaca bagli koagtilopatili hastalarda bu durumu diizeltmek icin zamaninda ve protokollli yaklasimin hastalarin prognozlarini iyiles-
tirebilecegini diistinmekteyiz.

Anahtar kelimeler: acil servis, akut kanama, varfarin dozasimi

Acil servislerde varfarin doz asimina bagli INR yiiksek-

Giris

ligi olan hastalarla sik¢a karsilagilmaktadir. Acil hekimi var-

Varfarin, yaygin sekilde kullanilan bir antikoagiilandir. K
vitaminine bagl faktorleri inhibe ederek etkiyen varfarinin
giivenlik aralig1 olduk¢a dardir. Uygun doz takibi igin ulus-
lararas1 normalize oran (INR) kullanilir ve doz asimina bagh
en sik karsilasilan komplikasyonu kanamadir. Varfarin doz
asimina bagl kanamalar erken ve dogru miidahale edilme-
diginde ise hayati tehdit edici olabilir.
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farin kullanan hastada mevcut INR seviyesini ihtiya¢ duyu-
lan seviyeye hangi tedavi yontemleri ile indirebilecegini ve
kanamasi olan kritik hasta yonetimini bilmelidir. Bu olguyu
sunmaktaki amacimiz varfarin doz agimina bagl kanamasi
olan bir hastanin yonetiminden edindigimiz tecriibeyi pay-
lasarak varfarin intoksikasyonlartyla ilgili giincel literatiir
esliginde farkindalik olusturmaktir.

Cite this article as: Orun S, Sahin H, Erdem MN, Bicakci S, Basol Bl, Yeniay E, Demir M. Varfarin doz asmina bagli kanamalarda hizli ve etkin bir tedavi yon-

temi: plazma kompleks konsantresi. Eurasian J Tox. 2020;2(2):47-49
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Olgu Sunumu

81 yasinda kadin hasta halsizlik, istahsizlik, siyah renkte
diskilama sikayeti ile acil servise bagvurdu. Anamnezinde
sikayetlerinin 3 giindiir devam ettigi, uygunsuz antibiyotik
ve agr1 kesici kullandigi, protez kalp kapagi nedeniylede 5
yildir varfarin kullandig1 6grenildi. Vital bulgularinda tan-
siyon arteriyel:60/40mmHg, nabiz:102 atim/dk idi. Fizik
muayenede cilt soluktu, akcigerlerde dinlemekle ronkiisler
mevcuttu, rektal tusesinde melena tespit edilen hastanin ge-
nel durumu ortaydi. Hastanin kan tetkiklerinde Hgb: 5.14g/
dl, Hct: %17.4, platelet: 551000uL, Ptz: 123.8sn, Aptt:
100.4sn, INR: 12.08 tespit edildi. Varfarin alim1 durdurulan
hastaya tedavi olarak K vitamini 1 mg iv infiizyon, plazma
kompleks konsantresi (PCC) 40mg iv infiizyon ve proton
pompa inhibitdri (PPI) 80mg iv puse uygulandi. Bir saat
sonra kontrol amagli aliman kan tetkiklerinde Ptz: 21.5sn,
Aptt: 36.5sn, INR: 1.89 &l¢iildii. ileri tetkik ve tedavi ama-
ciyla yogun bakima alinan hastaya 3 iinite eritrosit infiiz-
yonu ile birlikte 10mg/saat PPI inflizyonu baslandi. Ertesi
giinkii kan tetkiklerinde Hgb: 8.84g/dl, INR: 3,83 tespit edil-
di. Gastroskopi uygulanan hastada aktif kanama odag tespit
edilmedi, takibinde Hgb: 9.5g/dl Het: %31.2 olan hastanin
hemoglobin degerlerinde diisiis olmadi. Diisiik molekiil
agirlikli heparin tedavisine baslanan hasta hastaneye yatigi-
nin 2. giiniinde sifa ile taburcu edildi.

Tartisma

Varfarin; atrial fibrilasyon, mekanik kalp kapagi kullanima,
protein C-S eksikligi ve antifosfolipid antibody hastalig1
gibi durumlarda halen kullanimina ihtiya¢ duyulan bir ilag-
tir. Endike oldugu durumlarin ortak patolojisi trombiis olu-
sumuna ve embolilere asir1 yatkinliktir.

Acil servislerde varfarin doz asimina bagli kanamasi
olan hastalara miidahale ederken hastaya ve ihtiyaglarina

Tablo 1: Varfarin toksisitesine bagh acil tedavi yaklagimi

gore karar vermek gerekir. (Tablo 1) Bir taraftan hastanin
hemodinamisini saglamak ic¢in kanamayi durdurmak diger
taraftan da varfarin kullanimina neden olan altta yatan ne-
dene bagli tromboemboli riskini gbz ardi etmemek gerekir.
Bu nedenle mevcut INR seviyesini hedeflenen INR seviye-
sine miimkiin olan en hizli ve en giivenli sekilde indirmek
gerekmektedir.

Varfarin doz asimina bagli INR yiiksekliginin tedavisin-
de dikkat edilmesi gereken bir durum da rebound INR yiik-
selmesidir. Kan dolagimindaki varfarinin yarilanma omrii
44 saate kadar uzayabilmektedir, K vitamininin yarilanma
émrii ise varfarinin yarilanma émriinden kisadir2. Ozellik-
le INR degeri 7°nin iizerinde olan asemptomatik veya orta
dereceli kanamasi olan hastalarda 18- 24 saat sonra K vita-
minin tekrar dozlar1 gerekebilir®. Bizim sundugumuz vakada
K vitamininin ek dozlarmin yapilmasinin rebound INR yiik-
selmesini dnleyebilecegini diisiinmekteyiz.

K vitamini, taze donmus plazma (TDP), PCC ve rekom-
binant faktor VIla koagiilopatiyi diizeltmek i¢in kullanila-
bilecek tedavi segeneklerindendir. Travma ve ilaca bagh
koagiilopatili hastalarin miidahalelerinde ise koagiilopatiyi
diizeltmek i¢in zamaninda ve protokollii yaklasim hastalarin
prognozlarini iyilestirebilir'. Biz de PCC’nin aktif kanama-
st olmayan fakat varfarin kullanimina bagl INR yiiksekligi
olan ve acil cerrahi veya girisimsel islem gereken hastalarda
zaman kazandirabilecegini diigiinmekteyiz.

Varfarin kullanan hastalarda kanama riski, INR degerinin
yiiksekligi ile birlikte artmaktadir. Cesitli ilaglar, vitamin-
ler, gidalar ve bitkisel tiriinler varfarin ile etkilesime girerek
ila¢g dozuna etki edebilir veya kanama riskini artirabilir. Bu
nedenle varfarin kullanan hastalar iyi bilgilendirilmeli gere-
kirse sik1 INR kontroliine tabi tutulmalidir. Acil servislerde
de varfarin etkisini uzatan ila¢ kullanimina sekonder INR
yiiksekligi ve kanamaya sikca rastlanmaktadir. Acil servis
hekimlerinin varfarin kullanan hastalarda ila¢ se¢imine dik-
kat etmesi gerekli hallerde olasi kanama riski ve varfarin
doz ayari i¢in hastayi bilgilendirmesi gerekmektedir. Bizim

INR Kanama durumu Varfarin kullanim 6nerisi Ek tedavi onerisi
<5 yok Siradaki 1 dozu atla yok
5-9 yok Siradaki 1-2 dozu atla K vitamini 1-2.5 mg p.o
9< yok flac1 kes K vitamini 1-2.5 mg p.o
Seviye belirtilmek- var flac1 kes K vitamini 10 mg iv yavas infiizyon
sizin +
TDP 10-15 mg/kg
yada
PCC

TDP: Taze donmus plazma
PCC: Plazma kompleks konsantresi
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sundugumuz vakada da hastanin diizensiz siklikta non-ste-
roid antiinflamatuar (NSAI) ila¢ kullanim 6ykiisii mevcuttu.
NSAT’ler gastrointestinal sistem kanamasini bu sistem ige-
risinde olusturdugu iilsere lezyondan yapabilecegi gibi INR
seviyesini artirarak da kanamaya neden olabilir.

Sonu¢

Sonug olarak acil serviste varfarin kullanimina bagli INR
yiiksekliginin tromboembolik hadiselerin de riski gdz onii-
ne alinarak tedavisi gerekmektedir. Bu tedavi sirasinda re-
bound INR yiiksekliginin unutulmamasi gerekmektedir.
Varfarin kullanan hastalarda ilag 6nerirken doz etkilesimleri
hatirlanmal1 ve hastaya mutlaka giincel protokoller ile yak-
lasimda bulunulmalidir.
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Abstract

The use of intravenous lipid emulsion therapy (ILE) as an antidote in toxicology has become an increasingly popular in recent years. In pediatric age group,
the reported number of cases treated with ILE is very low. Successful results have been reported with ILE therapy in tricyclic antidepressant, verapamil, and
beta blocker poisonings in cases that are not responsive to the standard treatment methods. In this article, we present a clinical and laboratory finding of a
case that did not respond to standard treatment and was successfully treated with ILE therapy.

Key words: child, verapamil, intoxication, intravenous lipid emulsion

Ozet

Toksikolojide bir panzehir olarak intravenoz lipid emiilsiyon terapisinin (ILE) kullanimi son yillarda giderek daha poptiler hale gelmistir. Pediatrik yas gru-
bunda, ILE ile tedavi edilen bildirilen vaka sayisi cok dustiktir. Standart tedavi yontemlerine yanit vermeyen trisiklik antidepresan, verapamil ve beta bloker
zehirlenmelerinde ILE tedavisi ile basarili sonuclar bildirilmistir. Bu yazida, standart tedaviye yanit vermeyen ve ILE tedavisi ile basarili bir sekilde tedavi

edilen bir olgunun klinik ve laboratuvar bulgusunu sunuyoruz.

Anahtar kelimeler: pediatri, verapamil, zehirlenme, intravendz lipid emdlsiyon

Introduction

Verapamil is a potent calcium channel blocker (CCB) used
in the treatment of various cardiovascular diseases such as
hypertension, cardiac arrhythmias and angina'. Its effect is
demonstrated by inhibiting L-type calcium channels in the
heart and vascular smooth muscle. In verapamil intoxica-
tion, clinical conditions such as bradycardia, metabolic ac-
idosis, hypotension, conduction defects and shock may oc-
cur. Treatment is based on the reduction of drug absorption,
supportive care and stabilization of cardiac functions®. There
have been many studies showing the efficacy of lipid emul-
sion therapy in the overdose of verapamil®*.

The use of intravenous lipid emulsion therapy (ILE) as
an antidote in toxicology has been an increasingly popular
issue in recent years. It has been reported in animal trials and
case reports that ILE is a successful antidote for cardiac side
effects of drugs such as verapamil, beta blocker, and tricy-
clic antidepressant®”’. In this case report, we aimed to share
a case of verapamil intoxication with resistant bradycardia
and hypotension within the scope of relevant literature

Case Report

A 16-year-old woman ,weighing 64 kg, ingested 2880 mg of
sustained release verapamil-active drug in a suicide attempt.
The patient was taken to the nearest health center with com-
plaints of nausea, vomiting and malaise in 30 minutes after
taking the drug.

In the health center, a nasogastric tube was inserted and
gastric lavage and active charcoal were performed. After devel-
oping bradycardia and hypotension, the patient was transferred
to our intensive care unit for follow-up and treatment. In the ini-
tial evaluation of the case, the patient’s fever was 37° C, blood
pressure (BP) was 90/60 mm Hg, heart rate (HR) was 60 / min,
and peripheral oxygen saturation (Sp0O2) was 96%. During the
physical examination (PE), it was seen that the patient’s general
condition was moderate, she was conscious, heart sounds were
thythmic, lung sounds were normal, had no organomegaly,
and Glasgow Coma Score (GCS) was 14. Hemogram and bio-
chemical tests did not show any features. Electrocardiography
(ECG) showed sinus bradycardia (Fig. 1). The blood gas was
evaluated as normal. The patient received 0.5 g/ kg of activated
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'Grafik 1: Hastanin yogun bakim takipleri
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charcoal and fluid support, ECG monitoring and close haemo-
dynamic follow-up were conducted.

During the second hour of follow-up, intravenous calci-
um, fluid and dopamine treatment were given to the patient
with blood pressure (BP): 70/40 mm Hg and HR: 44 / min.
Neuroadrenaline and adrenaline therapy were initiated in pa-
tient with hypotension and bradycardia. At the third hour of
the follow-up, the patient’s blood gas pH was 7, 24, PaO2 was
92 mmHg, PaCO2 was 56 mmHg, HCO3 was 14.3 mmol /
L, BE was -13.5, and lactate was 6.3 mEq. As confusion oc-
curred and GCS was 8, the patient was intubated (Figure 1).

At the same time, hyperinsulin / euglycemia (HIE), glu-
cagon and ILE therapy were started, respectively. A 1.5 ml
/ kg 20% lipid emulsion, iv bolus for 1 minute followed by
a 0.25 ml / kg / min 30 minute infusion was started to the
patient who did not respond to initial treatment. In approxi-
mately 10 minutes, the pulse rate and blood pressure values
attained normal levels and the ECG returned to normal sinus
rhythm. The inotropic support of the patient was reduced
and cut at the 24th hour because the patient reached normal
blood pressure and pulse rate. The patient was extubated.
The patient whose cardiac evaluation was normal without
complication on follow-up was discharged on the 4th day.

Discussion

Verapamil, a lipophilic calcium channel blocker, reduces the
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3 4 5 6

Laktat ~==@==GKS

e=io— Kr A

level of cytosolic calcium by inhibiting voltage-dependent
L-type calcium channels found in the smooth muscle of
the myocardium and veins and reducing calcium entry into
these cells. Verapamil has the most potent negative inotropic
effect among CCB. Cardiotoxic effect of verapamil over-
dose may cause more deaths than all other CCBs. In a study
conducted in the United States in 2004, 10513 high-dose
calcium channel blocker cases were identified. 5202 of those
were high-dose verapamil, and 356 had major toxic effects®.

Intoxication usually starts at 1-5 hour after ingestion of
the drug, while it might be up to 48-72 hours in slow-release
formulations®. In verapamil intoxication, cardiovascular,
gastrointestinal, central nervous system related and meta-
bolic effects can be seen. Treatment is based on reduction of
drug absorption, supportive care and stabilization of cardiac
functions'®. When its effect on the cardiovascular system is
examined, bradycardia and hypotension are the most com-
mon findings’. Findings of central nervous system include
vertigo, confusion, hallucinations, epileptic seizures, and
coma. In the onset of neurological symptoms, direct toxic
effects have also been observed although cerebral hypoper-
fusion has been mainly considered'®.

Metabolic acidosis and hyperglycemia are the most com-
mon metabolic effects. Hypoperfusion occurs elevation of
lactate level in resulting metabolic acidosis. In this case,
blood gas analysis revealed that metabolic acidosis devel-
oped with lactate elevation. No response to advanced car-
diac life support theraphy that was received, hypotension
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and bradycardia continued, and there was a consciousness
change and a decrease in GCS, which was thought to be due
to decreased cerebral perfusion.

There are two hypotheses related to the ILE mechanism.
In 1998, Weinberg et al. argued that the ILE formed a sepa-
rate compartment for drugs after being intravenously injected.
This mechanism is referred to as the Lipid Sink Theory and is
still considered the most valid opinion®. Ion Channel Theory
is an alternative theory that was put forward in the following
years. In these studies, it was claimed that ILE increased myo-
cardial energy substrates and high-energy phosphate content
in the heart, or triglyceride levels increased the calcium level
through calcium ion channels in cardiomyocytes!. Sirian-
ni (2008) was the one clinically using lipid emulsions on a
17-year-old girl in whom cardiac arrest developed after tak-
ing bupropion and lamotrigine and no response to advanced
cardiac life support therapy was received. She was treated
successfully with ILE therapy [7]. Reported ILE treatment
in pediatric age group is relatively small. Hendron et al. suc-
cessfully used the ILE therapy on a 20-month-old girl who
took high-dose tricyclic antidepressant, was unresponsive to
standard treatment, and had resistant convulsions and ventric-
ular tachycardia. She had no complication and was discharged
on the 3% day without sequelae'. Levine et al. applied ILE
therapy in addition to standard treatment to a 13-year-old
female patient who took high-dose amitriptyline, developed
seizure, and then ventricular tachycardia and arrest. She was
discharged on the 28th day without sequelae'. Our patient
who developed severe hypotension and bradycardia after tak-
ing high dose verapamil and was non-responsive to standard
treatment was successfully treated with ILE therapy, and car-
diac functions improved. She was discharged on the 4th day
of follow-up without sequelae.

Despite the widespread use of ILE, no standard dose
proposal is available. There are different opinions about the
subject: some publications suggest infusion after the dose
to be given as bolus; while others suggest only low-dose
and relatively long-standing infusions'* '°. In pediatric age
group intoxication, the same indications as the adult and the
same treatment doses are recommended as a treatment. In
this case, 1.5 mL / kg of 20% lipid emulsion was applied as
iv bolus for 1 minute followed by 0.25 mL / kg / min for 30
minutes infusion.

The most important and frequent problem caused by
the use of ILE as an antidote is that excessive amounts of
triglyceride prevents serum laboratory analysis and causes
allergic reaction, acute lung injury, pancreatitis, and venous
thromboembolism. Levine et al.”* reported a case of pan-
creatitis after ILE. Nonetheless, there was no complication
after ILE application in our case.

In conclusion, the use of intravenous lipid emulsion
therapy for lipophilic drug intoxication has become an in-
creasingly popular in recent years. In pediatric age group
intoxication, the same indications as the adult and the same
treatment doses are recommended as a treatment. Clinicians

should be aware of these treatment indications, treatment
doses, possible complications and side effects, and should
consider ILE treatment as an alternative treatment method in
cases that do not respond to standard treatments.
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