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Introduction

Carbon monoxide (CO) is an odourless, tasteless, colourless, 
non-irritating gas that is produced by the combustion of 
hydrocarbons and can cause death. While the concentration 
of CO in the atmospheric air is mostly below 0.001%, it can 
be higher in large cities and indoor areas. CO released as a 
result of poor combustion of fuels can cause poisoning and 
deaths at a rate of 1-31%1. In the United States, an average 
of 15,000 people a year apply to emergency department due 
to CO poisoning. In developing countries, including Turkey, 
most of the poisonings are caused by heating systems. Clinical 
signs and symptoms of poisoning are non-specific. That is 
why CO toxicity is often overlooked. Patients usually present 
with non-specific symptoms such as headache, malaise, and 
nausea. Loss of consciousness, coma and death can be seen in 
severe poisonings2–4. Suspicion and anamnesis are extremely 
important in the diagnosis. Diagnosis is even more difficult in 
the paediatric age group due to the common cold and infantile 
colic-like symptoms. Diagnosis is made by finding a high 
carboxyhaemoglobin (COHb) value in blood gas. There are 
methods such as elimination of exposure and oxygen support, 

and in severe cases hyperbaric oxygen therapy. In general, 
most CO poisonings are not fatal. Cases with mild symptoms 
and no neurological symptoms can be discharged after 4-6 
hours of treatment with the recommendation of a control 
examination5,6.

While the most common cause of this poisoning in 
developed countries is suicide, in developing countries 
the most common cause is heater stoves with improper 
or inadequate ventilation. This study aims to evaluate 
and compare the characteristics, clinical and laboratory 
findings of paediatric and adult patients who applied to 
the emergency department with heater stove-induced CO 
poisoning between 2021-2022.

Material And Method

This study is a retrospectively planned study. Ninety 
patients who applied to the Mardin Training and Research 
Hospital Emergency Department between 2021-2022 due 
to CO poisoning were included in the study. Non-stove CO 
poisonings were not included in the study. Demographic 
characteristics such as age and gender, admission times, 
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symptoms, and findings at the time of admission, and 
discharge status of the included cases were evaluated. 
In addition, examinations such as complete blood count 
parameters, blood gas parameters, troponin, and lactate at 
the time of admission were examined. The patients were 
divided into two groups as paediatric and adult patients. 
Blood gas values at the time of admission and blood gas 
values at discharge were evaluated according to age. The 
COHb value in the venous blood taken into a dry heparinised 
blood gas injector was studied in the blood gas device (GEM 
5000 Premier).

Approval for the study was obtained from the Non-
Interventional Research Ethics Committee of Mardin 
Artuklu University (19.04.2023-94154). The study was 
conducted in accordance with the Declaration of Helsinki.  

Statistical analyses are made using IBM-SPSS version 
24. Results were expressed as percentages for categorical 
variables. Continuous variables were conveniently 
presented as mean±standard deviation. The χ2 test was 
used to determine the relationship between categorical 
variables. Student-t test was used if continuous variables 
were parametrically distributed. Statistically significant 
difference level was determined as p ≤0.05.

Results

Ninety patients admitted to the emergency department due 
to heater stove-induced CO poisoning between 2021-2022 
were included in the study. The patients were divided into 
two equal groups as under 18 years old (paediatric) and over 
18 years old (adult). The mean age of the paediatric patients 
participating in the study was 7.82±5.19, and the mean age 
of the adult patients was 36.44±13.16 (p<0.001). While the 
number of female patients in the paediatric age group was 
24 (53.3%), the number of female patients in the adult group 
was 22 (48.9%) (p=0.673). When compared according to the 
complaints of admission to the hospital, the most common 
complaint in the paediatric age group was nausea-vomiting 
in 19 (42.2%) patients, while the most common complaint 
in the adult group was dyspnea in 12 (26.7%) patients. 
Other presenting complaints were headache in 10 (11.1%), 
dizziness in 8 (8.9%), flu-like symptoms in 6 (6.7%) and 
altered consciousness in 6 cases (6.7%). Fifteen (16.7%) 
patients were found to be asymptomatic at presentation. The 
most frequent hospital admissions in paediatric and adult 
patients were between 00.01-08:00, and their frequencies 
were 48.9% and 53.3%, respectively. 31 (34.4%) patients 
applied between 08.01-16.00, and 13 (14.4%) patients 
between 16.01-00.00 (p=0.907). When the distribution 
of the cases according to the months was analysed, it was 
found that the most common CO poisoning was observed in 
January with 44 (48.9%) patients in both groups. 22 patients 
were admitted in February, 12 patients in December, 4 
patients in March, and 8 patients in April. While 7 of the 

paediatric patients (15.6%) were hospitalized, only 2 (4.4%) 
of the adult patients were hospitalized (p=0.065). 1 (2.2%) 
in the paediatric age group and 5 (11.1%) in the adult age 
group were referred for Hyperbaric Oxygen therapy.  83.3% 
(n=75) of the patients were discharged (Table 1).  

When the first admission blood values of paediatric 
and adult patients were compared, no significant difference 
was found in terms of white blood cell, haemoglobin, 
platelet, pH, pCO2, lactate and troponin positivity (Table 2). 
While the COHb value at the time of first admission was 
18.36±6.60 in the paediatric group, it was 22.03±10.24 in 
the adult group (p=0.047). In the control blood gas values 
taken at discharge, COHb level was 2.76±1.83 in paediatric 
patients and 5.10 ± 3.02 in adult patients (p<0.001). 

No mortality was observed in the cases followed up in 
our hospital.  

Variables Children
n:45

Adults
n:45

Patients 
n:90

p 
value

Age, 
mean±SD

7.82±
5.19

36.44±
13.16

<0.001

Gender, 
n(%) Female 24(53.3) 22(48.9) 46(51.1) 0.673

Arrival 
complaints, 
n(%)

Asymptomatic 9(20) 6(13.3) 15(16.7)

0.109

Nausea-
vomiting

19(42.2) 11(36.7) 30(33.3)

Headache 3(6.7) 7(15.6) 10(11.1)

Dizziness 4(8.9) 4(8.9) 8(8.9)

Dyspnea 3(6.7) 12(26.7) 15(16.7)

Flu-like 
symptoms

4(8.9) 2(4.4) 6(6.7)

Altered 
consciousness

3(6.7) 3(6.7) 6(6.7)

Application 
time, n(%)

00.01-08.00 22(48.9) 24(53.3) 46(51.1)

0.90708.01-16.00 16(35.6) 15(33.3) 31(34.4)

16.01-00.00 7(15.6) 6(13.3) 13(14.4)

Application 
month, n(%)

January 22(48.9) 22(48.9) 44(48.9)

0.469

February 9(20) 13(28.9) 22(24.4)

March 3(6.7) 1(2.2) 4(4.4)

April 3(6.7) 5(11.1) 8(8.9)

December 8(17.8) 4(8.9) 12(13.3)

Discharge, 
n(%)

Hospitalization 7(15.6) 2(4.4) 9(10)

0.065
Referred for 
Hyperbaric 
Oxygen

1(2.2) 5(11.1) 6(6.7)

Discharge 37(82.2) 38(84.4) 75(83.3)

Table 1: Characteristics of patients presenting with carbon 
monoxide poisoning.
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Discussion

CO poisoning is among the important health problems seen 
in developing countries such as our country. CO poisoning 
occupies an important place among the poisoning cases 
admitted to emergency department and affects people of 
all ages7. Studies have shown that CO poisoning is more 
common in females, and it is thought that this may be 
related to the low erythrocyte count of women8,9. In a study 
in Ankara between 2007 and 2010, 261 CO poisoning cases 
were evaluated in a tertiary paediatric hospital and it was 
found that 51.1% of these cases were girls10. In another study 
group, 38 (44.7%) of 85 patients were male, 47 (55.3%) 
were women11. In our study, the number of female patients 
in the paediatric age group was 53.3%, while the number 
of female patients in the adult group was 48.9% (p=0.673). 

CO poisoning is among the poisonings that cause the 
most death and is difficult to diagnose because it can mimic 
many different clinical pictures. All forms of admission 
are possible, from flu-like symptoms to coma. It can also 
manifest itself with diarrhoea and colic in paediatric 
patients12. In studies on this subject, it has been stated that 
the most common causes of admission to the emergency 
department are headache, nausea, dizziness and altered 

consciousness13,14. In our study, when compared according 
to the complaints of admission to the hospital, the most 
common complaint in the paediatric age group was nausea-
vomiting with 42.2%, while the most common complaint in 
the adult group was dyspnea with 26.7%. Other complaints 
were headache 11.1%, dizziness 8.9%, flu-like symptoms 
6.7%, and altered consciousness. On the other hand, 16.7% 
of the patients had no complaints at the time of admission. 

CO poisoning is more common in winter. The most 
important reason for the increase in this period is the use 
of stoves for heating. Cases of poisoning continue due to 
reasons such as unsuitability of the fuels used for heating, 
insufficient ventilation, lack of timely maintenance of the 
heater stove, and the lack of sufficient public knowledge 
on this matter. In our country, CO poisoning increases 
especially in winter months7,10,15. In the study of Akköse et 
al., the source of poisoning was stated to be heater stoves 
at a rate of 80% 16. In our study, all of the patients were 
selected from the patients who applied due to heater stove 
poisoning. When the distribution of cases according to 
months was examined, it was found that the most common 
CO poisoning was observed in January with 48.9% in both 
the paediatric and adult groups, similar to other studies. 

The most frequent admission time to the hospital was 
between 18.00-24.00 in the study of Keleş et al., between 
24.00-06.00 in the study of Besli et al., and between 16.00-
24.00 in the study of Uysalol et al.17–19. In our study, the most 
frequent hospital admissions in paediatric and adult patients 
were between 00.01-08.00 hours, and their frequencies 
were 48.9% and 53.3%, respectively. 34.4% of the patients 
applied between 08.01-16.00 and 14.4% between 16.01-
00.00 (p=0.907).

Children are more affected by CO poisoning due to 
their high basal metabolic rate and tissue oxygen demand. 
Therefore, it is expected that the symptoms of poisoning 
will appear early. However, since the ventilation number 
per minute per body mass unit is high, there is a faster 
recovery and the need for intensive care is lower20,21. In a 
study by Kandiş et al., in which CO poisoning was evaluated 
in patients over the age of 16, it was observed that 2.7% 
of the patients were hospitalised in the ward and 2.3% in 
the intensive care unit22. In another study, it was observed 
that 12.2% of those diagnosed with CO poisoning in the 
paediatric emergency department were hospitalised in the 
ward and 0.4% in the intensive care unit10. In our study, 15.6% 
of paediatric patients were hospitalised, while this rate was 
4.4% in adult patients (p=0.065). While the COHb value at 
the time of first admission was 18.36±6.60 in the paediatric 
group, it was 22.03±10.24 in the adult group (p=0.047). In 
our study, although the COHb level was lower in children, 
the rate of being affected and hospitalised was higher. In 
the control blood gas values taken at discharge, COHb level 
was 2.76±1.83 in paediatric patients and 5.10±3.02 in adult 
patients (p<0.001). In our study, control COHb levels taken 

Table 2: Patients' admission and discharge blood values.

Variables Children
n:45

Adults
n:45

Patients
n:90 p value

First admission blood values

White Blood Cell 11.67± 
5.53

10.68± 
3.38

11.18± 
4.58

0.309

Hemoglobin 13.23± 
5.10

13.62± 
1.88

13.43± 
3.83

0.633

Platelet 297.53± 
72.48

284.06± 
53.26

290.80± 
63.60

0.318

PH 7.36±0.04 7.36±0.05 7.36±0.05 0.916

PCO2 41.05± 
6.64

43.52± 
5.84

42.29± 
6.34

0.064

Laktate 2.66± 1.42 2.28±1.64 2.47±1.54 0.253

COHb 18.36± 
6.60

22.03± 
10.24

20.20± 
8.77

0.047

Troponin positivity 
n(%)

9(20) 8(17.8) 17(18.9) 0.788

Discharge values

PH 7.38±0.06 7.37±0.02 7.38±0.05 0.197

PCO2 40.87± 
4.48

41.80± 
4.97

41.33± 
4.72

0.354

Laktate 1.24±0.52 1.04±0.49 1.14±0.51 0.058

COHb 2.76±1.83 5.10±3.02 3.93±2.74 <0.001
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at discharge were found to be lower in paediatric group than 
in the adult group.  

Deaths due to carbon monoxide poisoning have been 
reported. In our country , the number of deaths due to CO 
poisoning in 2010 was approximately 5 people per ten 
million15. Although the number of deaths in our country is 
low compared to the number of patients, in our study, there 
were no deaths due to CO poisoning. 

Being a retrospective study and including data from 
a single center, are the limitations of the study. There are 
very few studies comparing paediatric and adult patients in 
terms of CO poisoning. Epidemiological studies with more 
extensive data on this subject should be conducted.

Conclusion

CO poisoning from heater stoves is an important health 
problem in developing countries such as Turkey. The 
incidence of CO poisoning can be reduced by public 
education on the subject. CO poisoning should always be 
considered in the differential diagnosis, particularly in 
patients who apply to the emergency department with non-
specific symptoms during the winter months. It should 
not be forgotten that children are affected more, yet their 
recovery is fast.  
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