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L
2016 ACEP rehberinde;

- Karbonmonoksit zehirlenmesi i¢in geleneksel olarak arteriyel ya da venoz
kanda karboksihemoglobin (COHb) olcumu kullaniimaktadir.

- Noninvaziv karboksihemoglobin olcumu onerilmiyor. Sadece hastane
oncesi olcumlerde kullanilabilir.



- Acil hekimleri akut karbonmonoksit zehirlenmesinin tedavisinde HBO ya da
yuksek akimli normobarik oksijen kullanmalidir(Level B).

- HBO tedavisinin, uzun donem norobilissel sonuglari iyilestirmek igin
normobarik oksijen tedavisinden ustun olup olmadigi belirsizligini koruyor.



- Karbonmonoksit zehirlenmesinde bulgularin kan karboksihemoglobin
duzeyleri ile (her ne kadar duzeye gore HBO oOnerenler olsa da) korele
olmadigini bilmeliyiz. Ozellikle gec gelen olgularda kot klinik bulgulara

ragmen COHb duzeyleri normal bile olabilir.



- Hastalarin ciddiyeti asagidaki gibi degerlendirilebilir.
- Hafif zehirlenme: COHb>%10 Klinik semptom ve bulgular olamadan
- Orta zehirlenme: COHb >%10 hafif belirti/bulgular (Bas agrisi, letarji,

yorgunluk)
- Agir zehirlenme: COHb >%20-25 bilin¢g kaybi, konfuzyon ya da kardiyak

Iskemi bulgulari



- Acil serviste supheli ya da tani konan olgulara maske ile yuksek akimli oksijen
baslamak ilk tedavi yaklagimi.

- HBO tedavisi halen net endikasyonlari bilinmeyen bir alternatif tedavidir. Bu
tedaviye hasta bazli karar vermek gerekir.

- Tedaviye ulasilabilirlik, hastanin basin¢ odasinda kalmasinin uygunlugu gibi
durumlar goz onune alinmalidir.



- Norolojik bulgulari olan hastalarda Beyin BT'de beyin 6demi, fokal lezyonlar
veya daha sik ve tipik olarak bazal ganglionlarda dusuk dansiteli lezyonlar
saptanabillir.

- Ancak daha iyisi difuzyon MR goruntulemede fokal lezyonlar veya bazal
gangliyonlarda bilateral difuzyon kisitlihgr saptanabilir



Review Article

The Diagnosis and Treatment of Carbon
Monoxide Poisoning

Lars Eichhorn, Marcus Thudium, Bjérn Jattner

- Norolojik defisiti, biling kaybi, kardiyak iskemisi, hamilelik ve / veya ¢ok
yuksek COHb konsantrasyonuna sahip hastalarda hiperbarik oksijen tedavisi
(HBOT) kritik olarak dusunulmeli ve alti saat icinde baslatiimalidir. 24 saatten

sonra hicbir kosulda onerilmemektedir.
- Her zehirlenme olgusunun bilissel skalasi zehirlenmeden 4-6 hafta sonrasinda
test edilmelidir.
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Selection of larger studies of the effects of carben menaxide on the health of patients
First Design Time Intervention/variable  Result Comment
author period
year
Satran Fetrozspective 1994-2002 | All patients with HBO, 37% of patients with CO intaxication had raised cardiac | 230 Cohort identical
2005 (13} | cohort study 1 course of freatment | biomarkers or ECG changes, in-hospital mortality was to Henry (14)
(2.4 atm) 5%,
Henry Prospective 1994-2005 | All patients with HBO, | Myocardial injury as a significant 230 Cohort identical
2006 (14} | cohort study 1 course of freatment | predictor for moriality n the 7.6 year cbservation period to Satran (13)
(24 atm) (AHR 2.1:95% CI[1.2: 37])
Huang Longitudinal 1999-2010 | Patients with Increased long-term mortality 441 Control cohort
2014 (17} | cohort study CO intoxication versus | (12 month follow-up period) n=48 820
control group after CO intoxication (B.39% versus
1.61% in control cohort)
Lee Population-based | 2000-2011 | Observational study, Increased risk for cardiac arhythmizs 8381 | Conirol cohort
2015 (16} | cohort study all patients with (AHR 1.83; 95% CI[143; 233 n=3354
CO intoxication
Kaya Prospective 2005-2007 | Patients with 10% of all patients with CO poisoning had a myocardial | 1013 | Mo
2016 (18} | cohort study CO intoxication, infarction during the follow-up period of 56 months on confrol group
COHE at admission average; COHb concentrations >43% are a predictive
parameter (with 98% sensitivity and 94.1% specificity)
for developing myocardial infarction
Wong Populationbased | 20052010 | Observational study, CO intoacation: increased risk for 14 590 | Control cohort
2016 (11} | cohort study all patients with dementia (AHR 2.75; 95% CI [2.26; 3.35]) n = 58 Ja0
CO intoxication
Wong Population-based | 20052010 | Observational study, CO intoxication: increased risk for cardiovascular 13939 | Control cohort
2017 (15) | cohort study all patients with events (AHR 2.0- 95% CI[1.83; 2.18]) n=5575
CO intoxication
Huang Population-based | 1999-2012 | Observational study, CO intoxication: increased risk for diabetes mellius 22 308 | Control cohort
2017 (19} | cohort study all patients with (AHR 1.92; 95% CI[1.79; 2.0e]) n= b6 924
CO intoxication

AHR, adjusted hazard rafio; atm, physical atmospheric pressure [standard atmosphere] (bar), 85% CI, 95% confidence inferval; CO, carbon monaiide; COHb, carboxyhemoglobin:

ECG, elecrocardiogram; HBO, hyperbanic oxygen therapy




TABLE 2

Cantents and levels of evidenee of identified recommendations and guidelines

First author (year) Publication type Recommendation
title
Buckley (2011): Hyperbaric Systematic review (Cochrane | — 100% oxygene or HBOT: no | Systematic search and Very low 1a
oxygen for carbon monoade review) recommendation of routine review, structured (according to
poisoning (21) HBOT if proof of superiority is | consensus finding GRADE quality
lacking of evidence*?)

Mintegi (2013): Pediatric cya- | Recommended course of — 100%% oxygen Consensus finding (=) (=)
nide potzoning by fire smoke action from an expert group (informal approach)
inhalation (22)
Truhlaf (2015): Circulatory ar- | Evidence and consensus — 100" oxygen Systematic search and High b
rest in specific situations (23) | based guideline from a —HBOT in pregnancy or review, structured

representative commitiee cardiac ischemia consensus finding
Wolf (2017): Climical policy: Evidence and consensus —NBOT or HBOT (no recom- | Systematic search and Moderate b
crifical issues in the evaluation | based guideline from a mendation) review, structured
and management of [.._]with | reprezentative committee - Diagnostic evaluation: ECG | consensus finding
acute carbon monoxide poi- and cardiac enzymes, no
soning (20) routine use of non-nvasive

COHb measurements

Mathieu (2017): [.. ] recommen- | Evidence and consensus —100%% oxygen Systematic search and High (2-3)
dations for accepted and non- based guideline from a —HBOT within up to review, structured
accepted clrical indications and | representative commitiee 24 hours after exposure consensus finding
prachce of hyperbanc ooygen
reatment (24)

*' Evidence review according to the Levels of Evidence (LoE) of the Cnfiord Centre for Evidence-Based Medicine of 2009 (e26)
* GRADE [Grading of Recommendations Assessment, Development and Evaluation) quality of evidence:

High

Further research is very unlikely to change our confidence in the estimate of effect.

Moderate  Further research iz likely to have an important impact on our confidence inthe estimate of effect and may change the estimate.

Low Further research iz very likely to have an important impact on our corfidence i the estimate of effect and i likely to change the esfimate.

Verylow  Any estimate of effect i very unceriain.
COHD, carboxyhemoglobing ECG, electrocardiogram; HEOT, hyperbaric cxpgen therapy, NBOT, nomobanic oxygen therapy




TABLE 3

Existing evidenee for therapy using hyperbarie exygen versus nermebarie exygen

Chang Retrospective | Children with HBO vs Neurological late | No benefit of HBO 81 | No n=21HBO,

2016 (33) | cohort study NBO sequelae n =60 NBO, precise
treatment modalities
not known

Huang Retrospective | HBO vs no HBO Neurological Lower mortality with HBO 25737 | Yes n=7278 HBO

2017 (34) | cohort study sequelae, fatality | especially in patients with therapy, n= 18458 no

<20 years of life and patients with HBO, precise treat-
pulmonary failure ment modalities not
(4 years of follow-up); known

no reduction in

neurologcal late sequelae for HBO;,

more frequent treatment

(>2 courses) is better than one

course

Rose Retrospective | HBO vs no HBO Fatality; fatality at | Reduced acute fatality and fatality at | 1099 | Yes n=285HBO, n=811

2018 (35) | analysis 1 year 1 year with HBO no HBO, precise
treatment modalities
not known

atm, physical atmospheric pressure [standard atmospherg] (bar); CO, carbon monoxide; COHb, carboxyhemoglobin;EEG, electroencephalogram; HBO, hyperbaric oxygen therapy ; NBO,
normobaric oxygen therapy



Case Report

Hyperbaric oxygen for late sequelae of carbon monoxide poisoning
enhances neurological recovery: case report
Lon W Keim, MD 1; Sreekanth Koneru, MD 2; Vesper Fe Marie Ramos, MD 2; Najib Murr, MD 2,

Deborah S. Hoftnung, PhD 3; Daniel L. Murman, MD 2; Jeftrey S. Cooper, MD 1;
Diego Torres-Russotto, MD 2

- Agir CO zehirlenmesinden 2 ay sonra korea ve distoni, 90 gun
sonra da parkinsonizm bulgulari gosteren vakada 20 seans HBO

tedavisi sonrasi klinik belirgin olarak duzelmis. UPDRS ol¢cegi 40'tan
10’a gerilemis.



Contents lists available at ScienceDirect e -

Critical Care
Intensive & Critical Care Nursing NurS—
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ER journal homepage: www.elsevier.com/iccn

Case Study

Carbon monoxide poisoning in a young, healthy patient: A case study M)
of heart failure recovery after Hyperbaric Oxygenation Treatment s

Michael Kuniavsky *>%=* Yair Bechor?, Marina Leitman €, Shai Efrati?

“The Sagol Center for Hyperbaric Medicine and Research, Assaf haRofeh Medical Center, Beer-laacov 70300, Israel
b General ICU, Assaf haRofeh Medical Center, Beer-faacov 70300, Ismael

“Cardiology Department, Assaf haRofeh Medical Center, Beer-foacov 70300, Isroel

4 Ministry of Health, Yermiyahy 39 street, Jerusalem, POB 9101002, Israel

“The Hebrew University-Hadassah Broun School of Public Health and Community medicine, ferusalem, lsrael

- CO intoksikasyonu sonrasi akut donemde entube halde 24 saat
icerisinde her seferinde 120 dakika sureyle 3 seans HBO tedauvisi
yapilan ve EF %30°’dan normal fonksiyonlara gelen total hipokinezisi
lyllesen vaka.



_A _

mbient carbon monoxide and cardiovascular mortality:
a nationwide time-series analysis in 272 cities in China

Cong Liv,* Peng Yin,* Renjie Chen, * Xia Meng, Lijun Wang, Yue Niu, Zhijing Lin, Yunning Liv, Jiangmei Liu, Jinlei Qi, Jinling You, Haidong Kan,
Maigeng Zhou

- Ocak 2013-Aralik 2015 arasindaki 272 sehirdeki hastalik izlem noktalarindan
ve ulusal gergcek zamanli hava kalitesi yayin platformundan elde edilen
verilerle yapilan bir calisma.

- Ortalama karbonmonoksit degerinin 1-:20 mg/m? olgculdugu calismada
karbonooksit degerinin 1 mg/m? Uzerine ¢iktigi gunlerde bir onceki gune gore
kardiyovaskuler hastaliklardan olum oranini %1.12 arttigi, koroner kalp
hastaligindan olum oranini %1.75 arttigi, inmelerde de %0.88 artis oldugu
gorulmus.



Contents lists available at ScienceDirect
Neuro

Toxicology:
NeuroToxicology ‘ i
ELSEVIER
Full Length Article
Neurotoxicity of carbon monoxide targets caudate-mediated M) |
dopaminergic system )

Tzu-Kuan Sun®!, Yen-Yu Chen®', Shu-Hua Huang®, Shih-Wei Hsu¢, Chen-Chang Lee?,
Wen-Neng Chang®, Chi-Wei Huang®, Chun-Chung Lui®, Chia-Yi Lien®, Ju-Ling Cheng",
Chiung-Chih Chang®”

* Department of Neurology, Kaohsiung Chang Gung Memorial Hospital, Chang Gung University College of Medicine, Kaohsiung, Taiwan

b Departments of Thoracic & Cardiovascular Surgery Chang Gung Memorial Hospital-Kaohsiung Medical Center, Chang Gung University College of Medicine,
Kaohsiung, Taiwan

“Department of Nuclear Medicine, Kaohsiung Chang Gung Memorial Hospital, Chang Gung University College of Medicine, Koohsiung, Taiwan

9 Department of Radiology, Kaohsiung Chang Gung Memorial Hospital, Chang Gung University College of Medicine, Kaohsiung, Taiwan

= Division of medical imaging, E-Da Cancer Hospital and I-Shou University, Kaohsiung, Taiwan

- Presinaptik duzeyde noronal dopamin azalmasinin goruntulemesinde
kullanilan 99mTcTRODAT-1 ile yapilan bu calismaya CO intoksikasyonlu 29
pankinsonizm bulgulari olan, 35 parkinsonizm bulgulari olmayan hasta dahil
edilmis.



- Unified Parkinson's Disease Rating Scale (UPDRS)-part Il motor
skorlama sistemi hastalarin parkinson ciddiyetini skorlamada,
psikiyatrik durumlarini olgmede de kapsamli noro-davranigsal testler
kullaniimis.

- Parkinsonizm gosteren grupta noropsikiyatrik skorlar ve biligsel
skorlar dusuk gelmekle birlikte 99mTcTRODAT-1 ile kaudat
nukleuslarda sinyal azalmasi gozlenmis. Ayrica norodavranigsal
testler ile UPDRS skorlari da yuksek duzeyde korele bulunmus.



Clinical Outcomes and Mortality Impact of
Hyperbaric Oxygen Therapy in Patients With
Carbon Monoxide Poisoning

Jason J. Rose, MD, MBA"?; Mehdi Nouraie, MD, PhD%"?; Marc C. Gauthier, MD?
Anthony E Pizon, MD** Melissa 1. Saul, MS“; Michael P. Donahoe, MD**; Mark T. Gladwin, MD'?

- ABD’de retrospektif bir calismaya gore hiperbarik oksijen tedavisi ile
yatan hastalardaki mortalitede %2.1 azalma, 1 yillik mortalitede ise
benzer sekilde %2.1 azalmaya neden olmustur.(n=1099)



ECMO improves survival following
cardiogenic shock due to carbon monoxide

poisoning - an experimental porcine model

Carsten Simonsen1'2"ﬂal Sigridur O. Magnusdotti 3. Jan J. Andreasen’, Marianne Cathrine Rohde®
and Benedict I'{jErvgaarcluj

- ECMO gruptaki tum hayvanlar kurtariimis. Sadece birisinde

kardiyak arrest gelismis.
- Ventilator grubunda ise sadece bir hayvan yasamis 5’i arrest olmus.
Arrest olan 5 hayvandan 4 u ECMOQ’ya baglanmis ve 4 U yasamis.



Serum neuron-specific enolase as an

early predictor of delayed neuropsychiatric
sequelae in patients with acute carbon
monoxide poisoning

YS Cha', H Kim', HH Do?, HI Kim', OH Kim', K-C Cha',
KH Lee' and SO Hwang'
- 9 ay boyunca takip edilen norolojik sekelli hastalarda yapilan retrospektif

calisma. Acile basvuru aninda bu hastalarin serum NSE, Troponin | duzeyleri
ve GCS skorlarinda anlamli farkhlik var.



Table |. Basdine characterisocs and laboratory findings of patents with acute carbon monodde poisoning.

Towl (n = 98) Mon-DMNS group (n = 90, 21.8%) DNS group (n= 8, 82%) p-Value

MSE (ngimL) 215 (17.0-295) 215 (160-27.37 456 (23.1-53.9) 0.002
Creatinine kinase (/L) 132 (BE-359)" |24 (BE—269)" 740 | 185—4051)" 0.005
Troponin | (ng/mL) 0.015 (0.015-0335)" 0.015 (0.01 5-0.100)* 0.548 (051317487  <0.00I

15 {13—15p IS {14—15)" 9 (7-11) <0001

GCS



Mapping of carbon monoxide related U

death risk in Turkey: a ten-year analysis
based on news agency records

Giinay Can', Ugurcan Sayili’ '@, Ozden Aksu Sayman’, Omer Faruk Kuyumcu?, Duygu Yilmaz?, Eren Esen’,
Eray Yurtseven' and Ethem Erginéz’

- Turkiye’de medya taramali 10 yilllik bir calisma. 2667 CO zehirlenmesi iliskili
olum vakalari dahil edilmis.

- Olimler 50 yas Uzerinde oldukca fazla.
- Gaziantep, Istanbul, Ankara, Konya ve Bursa en sik 6lim gelisen illerimiz.

- NUfusa oranlaninca en yuksek oranli iller sirasiyla Kilis, Kirikkale, KarabuUk,
Nigde, Kayseri



TESEKKURLER



