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Carbon Monoxide 

◦ Significantly more is 

known about CO 

poisoning since 

Claude Bernard 

described it in 1857. 
◦ Bernard C. Lecons sur les Effets 

des Substaces Toxiques et 

Medicamenteuses. Paris: J-B 

Bailliere et Fils, 1857 

 



◦CO is a compound 
of Carbon and 
Oxygen 
◦ One atom carbon to 

one atom oxygen 

◦Colorless 

◦Odorless 

◦Tasteless 

◦POISONOUS Gas 

◦KILLING GAS 

 
 

 



◦ CO is Produced by the 
Incomplete Combustion of 
Various Fuels (Hydrocarbons) , 
Including: 

 Coal 

 Wood 

 Charcoal 

 Oil 

 Kerosene 

 Propane 

 Natural Gas 

◦ Reaction That Does Not 

Convert All of a Fuel's 

Carbon and Hydrogen Into 

Carbon Dioxide and Water, 

Respectively 



Sources of Carbon Monoxide 

Endogenous 

◦ Normal heme 
catabolism: 

◦ Only biochemical 
reaction in the body 
known to produce 
CO. 

◦ Levels increased in: 

◦ Hemolytic anemia. 

◦ Sepsis 

 

Exogenous 

◦ House fires. 

◦ Gas–powered electrical 
generators. 

◦ Automobile exhaust. 

◦ Propane-powered 
vehicles. 

◦ Heaters. 

◦ Camp stoves. 

◦ Boat exhaust. 

◦ Cigarette smoke. 

 

Methylene chloride 



Incidence 

◦ Responsible for half of all 

poisonings worldwide.  

◦ ~40,000–50,000 ED visits 

annually 

◦ In-hospital mortality: 5% 

 

Source: Hampson NB. Am J Emerg Med. 2005;23:838-841  



Incidence in Turkey 

◦Most accidental 
deaths are due to: 
◦ House fires. 

◦ Indoor-heating systems. 

◦ Stoves and other 
appliances. 

◦ Gas-powered electrical 
generators 

◦ Charcoal grills.  

◦ Water heaters. 

https://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjcquX309vTAhWK0xoKHbevBSMQjRwIBw&url=https://www.youtube.com/watch?v=VKBCYAyy6Xc&psig=AFQjCNFohcZgCx6apIpUVhMs7uxB2Rvshg&ust=1494173421990568


Pathophysiology Summary 

◦ Limits O2 transport: 

◦ CO more readily binds to Hb forming COHb. 

◦ Inhibits O2 transfer: 

◦ CO changes structure of Hb causing premature release of O2 

into the tissues. 

◦ Tissue inflammation: 

◦ Poor perfusion initiates an inflammatory response. 

 



Pathophysiology Summary 

◦ Free radical formation: 

◦ NO accelerates free radical formation. 

◦ Endothelial and oxidative brain damage. 

Increased activation of nitric oxide (NO): 
Cerebral and Peripheral vasodilation: Syncope, Headache 
Inflammatory response. 
Systemic hypotension  
Reduction in cerebral blood flow 



 
Inhaled CO may interrupt myocardial oxidative phosphorylation by 
decreasing the activity of myocardial cytochrome oxidase (CcOX), the 
terminal oxidase in the electron transport  

 

Source: Suner S, Jay S. cad Emerg Med. 2008;15:59-65 



Impact of CO on major body 
systems: 

◦Cardiac: 

◦ Decreased myocardial function: 

◦ Hypotension with tachycardia. 

◦ Chest pain. 

◦ Dysrhythmias. 

◦ Myocardial ischemia. 

◦ Most CO deaths are from ventricular fibrillation. 

◦Metabolic: 

◦ Respiratory alkalosis (from hyperventilation). 

◦ Metabolic acidosis with severe exposures. 

◦Respiratory: 

◦ Pulmonary edema (10-30%) 

 



Delayed Neurologic Syndrome 

◦ Signs and Symptoms: 

◦ Memory loss 

◦ Confusion 

◦ Ataxia 

◦ Seizures 

◦ Urinary incontinence 

◦ Fecal incontinence 

◦ Emotional lability 

◦ Signs and Symptoms: 

◦ Disorientation 

◦ Hallucinations 

◦ Parkinsonism 

◦ Mutism 

◦ Cortical blindness 

◦ Psychosis 

◦ Gait disturbances 

◦ Other motor disturbances 

Behavioral and neurological deterioration 2-40 days later. 

True prevalence uncertain (1-47%)  

More common when there is a loss of consciousness in the acute 
poisoning. 



Patient Groups at Risk 

◦Children. 

◦ Elderly. 

◦ Persons with heart disease. 

◦ Pregnant women. 

◦ Patients with increased oxygen demand. 

◦ Patients with decreased oxygen-carrying 
capacity (i.e., anemias, blood cancers). 

◦ Patients with chronic respiratory insufficiency.  



Signs and Symptoms (Acute) 

◦ Malaise 

◦ Flu-like symptoms 

◦ Fatigue 

◦ Dyspnea on exertion 

◦ Chest pain 

◦ Palpitations 

◦ Lethargy 

◦ Confusion 

◦ Depression 

◦ Coma 

 

 

◦ Impulsiveness 

◦ Distractibility 

◦ Hallucination 

◦ Confabulation 

◦ Agitation 

◦ Nausea 

◦ Vomiting 

◦ Diarrhea 

◦ Abdominal pain 

◦ Death 

 

 

◦ Headache 

◦ Drowsiness 

◦ Dizziness 

◦ Weakness 

◦ Confusion 

◦ Visual disturbances 

◦ Syncope 

◦ Seizures 

◦ Fecal incontinence 

◦ Urinary incontinence 

◦ Memory disturbances 

 

 



CO Poisoning 

◦ Signs and symptoms closely resemble those 
of other diseases. 

◦Often misdiagnosed as: 
◦ Viral illness (e.g., the “flu”) 

◦ Acute coronary syndrome 

◦ Migraine 

◦Estimated that misdiagnosis may occur in up 
to 30-50% of CO-exposed patients 
presenting to the ED. 

Raub JA, et. Toxicology 2000;145:1-14 



Treatment 

◦ Treat complications (i.e., seizures, dysrhythmias, cardiac 
ischemia). 

◦ Administration high-concentration oxygen and 

maximizing hemoglobin oxygen saturation is associated 

with improvements in neurological and cardiac 

complications.  

◦ Prehospital CPAP is strongly suggested for moderate to 

severe poisonings. 

 

Source:  Jones A, Recent Advances in the Management of Poisoning. 

Ther Drug Monit 2002;24:150-155 



Indications for HBO Therapy 

Strongly consider for: 
 

 
◦ Altered mental status. 

◦ Coma. 

◦ Focal neurological deficits. 

◦ Seizures. 

◦ Pregnancy with COHb>15%. 

Possibly consider 
for: 

 

◦ Cardiovascular 

compromise (e.g., 

ischemia, dysrhythmias). 

◦ Metabolic acidosis. 

◦ Extremes of age. 

 

May aid in alleviating tissue hypoxia. 

Significantly decreases half-life of COHb. 





Türkiye Karbonmonoksit Zehirlenmelerinin Önlenmesi Programı ve Eylem Planı (2015-2018)

son derece dikkatli olması gerekir. Dikkat edilmesi gereken ilk husus iyi bir soba ve kaliteli yakacaktır. 

En önemlisi hangi yakıtın hangi sobada en verimli en güvenli yanabileceğinin belirlenmesidir. Zira çoğu 

soba kömürdeki uçucu maddeleri yakamadığı için zehirlenmeler meydana gelebilmektedir. Soba, oda 

içerisinde en uygun yere kurulmalı ve yerden en az 5-10 santim yüksekte olmalıdır. Ayrıca boruları temiz 

olmalı ve yakılırken en fazla 2/3 oranında doldurulmalıdır.

Soba zehirlenmelerinin önemli nedenlerinden biri de yatmadan önce sobayı yakmak veya ilave yakıt 

koymaktır. Karbonmonoksit açısından en önemli unsur sobanın sabaha kadar kendi yakıtıyla yanmasını 

sağlamaktır. Ayrıca sobayı yakarken üstten yakmalı ve soba tam tutuşmadan ilave yakıt atılmamalıdır. Bu 

sayede sobanın daha etkin bir biçimde yanması sağlanmış ve karbonmonoksit salınımını en aza indirilmiş 

olur.

Yanan sobanın olduğu bir ortamda el ve ayaklarda uyuşma, baş ağrısı, baş dönmesi, bulantı gibi 

belirtilerle karşı karşıya kalırsak muhakkak temiz havalı bir ortama çıkmalıyız. Çünkü bu belirtiler, 

zehirlenmenin en önemlileridir.

1.4.1. Karbonmonoksit Zehir lenmeler inden Korunmak İçin Dikkat Edilmesi Gereken 

Hususlar

Ev ve işyerlerinde doğal gaz veya tüpgaz (LPG) ile kullanılan cihazların her yıl bakımlarını 

yaptırarak iyi durumda oldukları kontrol edilmeli.

1. Standar tlara uygun olmayan bacalar standar tlara uygun hale getir ilmelidir

Standartlara uygun dizayn edilen bacalar hem sızdırmazlık sağladığı için hem yükseklik, sıcaklık ve yan 

bina  koşulları  dikkate  alındığı  için  hem  de  çekiş hesapları kontrol edildiği için lodoslu havalarda riski 

en aza indirir. Bu nedenle tüm bacalı cihaz uygulamalarında  standartlara  uygun  baca  kullanılmasına 

dikkat edilmelidir.

      

2. Bacalar ve Borular Mutlaka Temizlenmelidir

Bacaları is, kurum, katran ve kreosote (katran ruhu) bağladığı zaman baca kesiti daralır ve baca çekim 

gücü düşer. Baca içinde 0.6 cm kalınlıkta kurum veya kreosote  biriktiğinde  baca  temizlenmelidir.  

Bacalar  mutlaka yılda bir defa temizlenmelidir. Kreosote kolay tutuşan bir maddedir. Buda yangına 

neden olur. İstanbul’da konutlardaki yangınların %20 si temizlenmeyen bacalardan ileri gelmektedir. Bir 

Türkiye Halk Sağlığı Kurumu

binanın yıllık baca temizliği bina büyüklüğüne bağlı olarak 40-150 TL arasında değişmektedir.

3. Havalandırmalar Kapatılmamalıdır

Karbonmonoksit gazının temel oluşum nedenlerinden biride yanma için gerekli oksijen yetersizliğidir. 

Bu nedenle havalandırmalar kesinlikle kapatılmamalıdır.

4. Bacalı Soba, Kombi ve Şofben Bulunan Odalarda Uyunmamalıdır

Meydana gelen karbonmonoksit zehirlenmelerine bakıldığında zehirlenmelerin sıklıkla gece uyku 

esnasında meydana geldiği görülmektedir. Bu nedenle bacalı soba, kombi ve şofbenlerin bulunduğu 

odalarda yatılmamalıdır. Yatılması zorunluluk arz ediyorsa soba, kombi ya da şofben mutlaka 

kapatılmalıdır.

https://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwj9zc2cudvTAhVFPhQKHWG-BpQQjRwIBw&url=http://www.internethaber.com/mangal-iki-can-aldi-502561h.htm&psig=AFQjCNGFMia7tT6nQs6k5yDmJoQwMrGF1w&ust=1494166220040625


CO Poisonin between 2011-2016 in 

Turkey (moderate and severe  ptn) 
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metal quarry accident 

http://www.turkiyegazetesi.com.tr/editorunsectikleri/156132.aspx


So  

◦ Chimney-based toxicity data in our country is well 

above the European average. 

◦ The basic sourse of CO poisoning and death is 

warm up in our country  

◦ However, there is a serious drop in the number of 

poisoning-deaths, especially in 2016. 

◦ The reason for this may be the late start of the 

heating season, depending on the climate change. 

◦ However, this data shows regional differences. 
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http://www.nationsonline.org/oneworld/map/turkey-map.htm


Gaziantep Case  Death  

2011 

2012 1624 15 

2013 914 (879) 15 

2014 1053 11 

2015 1184 15 

2016 1186 10 

Total  5961 66 

27% 



Lodos wind 

There is irregular buildup 

Natural gas usage is minimal 

İnappropriate 

Chimneys 

https://www.flickr.com/photos/cegunes/4289752853
http://www.keyword-suggestions.com/Z2F6aWFudGVwIHR1cmtleQ/


Gaziantep  Female % Male % Mortality n 

2012 1624 59 41 15 

2013 914 60 40 15 

2014 1053 57 43 11 

2015 1184 62 38 15 

2016 1186 61 39 10 

Total  5961 60% 40% 66 

Mortality 11% 

Housewifes  
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HBO 

Case HBO

 HBO and CO exposue  
 November 2016 and March 2017 (five months ) 

 Patients diagnosed with the code "T58 - Toxic Effect of Carbon 
Monoxide" according to the International Classification of Diseases 
Version 10 (ICD-10) coding system. 

  

 Of cases, 18 were ETE 

 23 cases were followed in 
UCU 

 Ex: 1 pt 



Gender   Case  Mean age  
Male  56 36.66(3-87) 
Female  71 40,07 (1-92)  
Total  127 38,56 

Source  Case  
Stove  120 
Fire  1 
Natural gas 6 
Total  127 

GCS 

13-15 Mild 98 

9-12 Moderate  7 

3-8 Severe  22 

94% 



Gaziantep  Case Death n 

(%) 

Stove  9038 953 (11) 

Combi  317 39 (12.3) 

Water heater 96 50 (52) 

Barbecue  366 182 (50) 

Total  9817 1224 (12,5) 





http://www.haberler.com/belgesi-olmayan-kalorifercilik-yapamayacak-6618386-haberi/






The effect of chronic carbon-
monoxide exposure on the peak 

expiratory flow values of grill-kebab 
chefs. 

http://www.geocities.ws/comcekebapsalonu/kb/kebap.html


Lodos wind 

Municipal warns the society neighberhoods  

under risc  

http://www.cnnturk.com/turkiye/belediye-hoparlorunden-baskan-rusvet-parasiyla-kumar-oynuyor-anonsu


Appropriare stoves production 

http://www.marasgundem.com/soba-zehirlenmesinde-turkiyede-en-cok-olumun-yasandigi-gaziantepte-yetkililer-al-328437h.htm
http://www.amedhaber.com.tr/tag/Soba


Prevent danger from coming 

We are not vulnerable 

How to burn the stove 

Especially when to put out the barbecue 

http://www.haberport.gen.tr/soba-zehirlenmesine-karsi-ne-yapilmali-7612.html
http://www.mynet.com/haber/haberler/mangal-32297/
http://tr.123rf.com/photo_32525313_ge%C3%A7ti%C4%9Fimiz-zaman-i%C3%A7inde-bu-k%C3%B6m%C3%BCr-ate%C5%9Fi-yemek-pi%C5%9Firmek-ve-%C4%B1s%C4%B1nmak-i%C3%A7in-yararl%C4%B1-oldu,-ve-%C5%9Fimdi-cezayir.html
http://www.haberler.com/kuzey-kore-kalecisi-yedigi-golle-dikkat-cekti-8803984-haberi/


CO Detectors were distributed 

◦ New generation oximeter/CO-oximeter can 
detect 4 different hemoglobin forms. 

◦ Deoxyhemoglobin (Hb) 

◦ Oxyhemoglobin (O2Hb) 

◦ Carboxyhemoglobin (COHb) 

◦ Methemoglobin (METHb)  

◦ Provides: 
◦ SpO2 

◦ SpCO 

◦ SpMET 

◦ Pulse rate 

CO-Oximetry 



Recommendations 

◦ The rooms where the stove, water heater, charcoal and combi work 

should absolutely be ventilated. 

◦ The heatter devices must be turned off before sleeping. 

◦ Doors must be left open as additional measures. 

◦ Carbon monoxide detector may be supplied. 

◦ Chimneys must be cleaned and maintained when entering winter. 

◦ The chimney must be made in the appropriate architecture. 

◦ Chimneys should never been cooled down. 

◦ Chimneys should be made from steel or ceramic material which can 

be insulation and conform to the standards. 

 

 



May minimize the mortality 
 

◦Reguler buildup 

◦Early detection 

◦Get the victims out early 

◦100% oxygen adminisration (90% 
pts) 

◦HBO Therapaty 

◦Thereapatic Red Cell Exchange  

To create sensitivity in society 


