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ABSTRACT

INTRODUCTION: Carbon monoxide is still a public health problem in developing countries. Brain and heart
tissues are mostly affected by intoxications. Carbon monoxide poisoning causes the development of cardiac
ischemia and cardiac conduction disorders. Our aim is to study the associations of NRL with cardiac indica-
tors in patients with acute carbon monoxide poisoning.

MATERIAL AND METHODS: Patients who admitted to the E.R. between the dates 01.10.2015-01.06.2017 were
examined retrospectively. Of 54 patients diagnosed with carbon monoxide intoxication, 41 patients with
complete parameters and follow-ups were included in the study. Their demographic information, complete
blood count, troponin and CK-MB values and carbon monoxide levels were recorded.

RESULTS: Of the patients who included in the study, 18 (43.9%) were female and 23 (43.9%) were male. Their
age average was 43.7 + 18.9. Troponin, CK-MB, neutrophil-lymphocyte ratio levels of the patients were not
correlated with carbon monoxide levels (respectively p = 0.238, 0.707, 0.364). Troponin levels of the patients
had a positive correlation with neutrophil-lymphocyte ratio (r: 0,309, p = 0.049).

CONCLUSIONS: Neutrophil-lymphocyte ratio can be used to identify an early diagnosis of cardiac impacts

in carbon monoxide poisonings. However, more studies on the subject are needed.
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INTRODUCTION
Carbon monoxide poisoning is still a public health
problem in developing countries [1]. Carbon mon-
oxide, a colorless and odorless gas produced by
incomplete burning of hydrocarbon gasolines, is not
irritant [2]. Carbon monoxide has 210 times greater
affinity for hemoglobin than oxygen. When carbon
monoxide is bound to the hemoglobin, the oxygen
disassociation curve shifts to the left. Intoxication
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reveals itself as tissue hypoxia and direct damage at
the cellular level [1]. As carboxyhemoglobin value in-
creases, symptoms of the intoxication show a large
range from non-specific symptoms such as dizziness
and nausea to coma and death [3-5].

Intoxication has the most sensitive and most fre-
quent impact on brain and heart tissues [6, 7]. In
order to identify the effects of carbon monoxide poi-
soning in heart, electrocardiogram and cardiac bio
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indicators have been used [6, 8]. Carbon monoxide
poisoning may develop both cardiac ischemia and
cardiac conduction disorders. The literature has many
studies describing those cases [9, 10]. Myocardium
damage in carbon monoxide poisoning has been de-
scribed as the cause of mortality for a long time [11].

Neutrophil-lymphocyte ratio is an easy, quick and
accessible non-invasive bio indicator which shows
the inflammatory state [12, 13]. This ratio has re-
cently been studied on especially cardiovascular and
inflammatory diseases. Neutrophil refers to general
inflammation whereas lymphocyte indicates un-
healthiness in general physiology [13]. The ratio
has also been associated with studies on cardiac
ischemia [14-16].

Inflammation has a role in the pathophysiology
of acute carbon monoxide poisoning. For that rea-
son, we think that cardiac impact has an association
with neutrophil lymphocyte ratio (NLR). In this pilot
study, we studied the association of NLR with car-
diac indicators in patients with carbon monoxide
poisoning.

MATERIAL AND METHODS

This retrospective study examined the patients who
admitted to E.R. in Ataturk Research Training Hospi-
tal, a tertiary healthcare service in Ankara, between
the dates 01.10.2015-01.06.2017. 54 patients
were seen to have been diagnosed with carbon
monoxide intoxication. Of those patients, 41 pa-
tients with complete parameters and follow-up were
included in the study. Their demographic informa-
tion, complete blood count, troponin and CK-MB
values and carbon monoxide levels were recorded.
SPSS 15.0 for Windows program was used for the
analysis. Spearman correlation test was applied and
p-value < 0.05 was accepted to be significant.

Findings

Of the patients who included in the study, 18 (43.9%)
were female and 23(43.9%) were male. Their age
average was 43.7 = 18.9. Carbon monoxide level
average of the patients was 20.91 = 8.95. Troponin
and CK-MB levels of the patients were not correlated
(respectively p = 0.238, 0.707). Carbon monoxide
level and neutrophil-lymphocyte ratio of the pa-
tients were not found to be correlated (p = 0.364).
Troponin values and neutrophil-lymphocyte ratio of
the patients had positive correlation (r = 0.309,
p = 0.049). CK-MB level and neutrophil-lymphocyte

ratio of the patients were not found to be correlat-
ed (p = 0.19). However, a positive correlation was
seen between CK-MB levels and WBC ratios of the
patients (r = 0.333, p = 0.033).

DISCUSSION
The early assessment of cardiac impacts in carbon
monoxide intoxications is important. In our study,
troponin, which is the most valuable cardiac bio
indicator in patients with carbon monoxide in-
toxication, and neutrophil-lymphocyte ratio show
an association.

Former studies showed that NLR indicated an
association with central nerves system depression
and cardiac complications, which were seen in pa-
tients with carbon monoxide intoxications [17-19].
Korkmaz et al. in one of their studies showed that
more troponin increase was seen in patients with
high NLR [20]. Those results display an association
with our results. Gunaydin et al. in their study stated
that there was not seen a correlation between NLR,
troponin and CK-MB [21].

Karabacak et al. in their study showed that WBC
and NLR values were found to be higher in patients
with carbon monoxide intoxication [13].Similarly,
NLR and troponin levels were found to have an
association in our study. Additionally, WBC ratio
was associated with CK-MB value. This situation
made us think that as the level of carbon monoxide
increased, inflammation increased as well, by which
cardiac impacts developed.

Gazi et al. showed that complications were seen
to be higher when NLR increased in myocardial
infarction patients [22]. Our study also similarly dis-
played that NLR was higher in patients with high
troponin, who namely had the development of com-
plications.

Restrictions

Among the restrictions of our study, the paucity
of the number of the patients included in the study
can be counted. The hospital where the study was
conducted is situated in a region that economic
welfare is higher compared to the other regions in
the city. Even though it is a tertiary health care ser-
vice, fewer cases of carbon monoxide intoxications
are admitted to the hospital. Additionally, other re-
strictions are that complications apart from cardiac
ones were not able to be examined and long-lasting
follow-up was not able to be done.
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RESULTS

Neutrophil-lymphocyte ratio can be used for early diag-
nosis of cardiac impacts in carbon monoxide intoxica-
tions. However, more research is needed for the subject.

10.

1.

12.

192

REFERENCES
Omaye S. Metabolic modulation of carbon monoxide toxicity. Toxicol-
ogy. 2002; 180(2): 139150, doi: 10.1016/50300-483x(02)00387-6.
Carbon Monoxide Poisoning. The Internet Journal of Toxicology. 1997;
1(1), doi: 10.5580/1597.
Prockop LD, Chichkova RI. Carbon monoxide intoxication: an updat-
ed review. J Neurol Sci. 2007; 262(1-2): 122-130, doi: 10.1016/;.
jns.2007.06.037, indexed in Pubmed: 17720201.
Raub JA, Benignus VA. Carbon monoxide and the nervous system.
Neuroscience & Biobehavioral Reviews. 2002; 26(8): 925-940, doi:
10.1016/50149-7634(03)00002-2.
Karabacak M, Varol E, Tiirkdogan KA, et al. Mean platelet volume in pa-
tients with carbon monoxide poisoning. Angiology. 2014; 65(3): 252-256,
doi: 10.1177/0003319713497422, indexed in Pubmed: 23901146.
Sen, H. and S. Ozkan, Karbonmonoksit Zehirlenmesi. TAF Preventive
Medicine Bulletin. 2009; 8(4).
Lippi G, Rastelli G, Meschi T, et al. Pathophysiology, clinics, diagnosis
and treatment of heart involvement in carbon monoxide poisoning.
Clin Biochem. 2012; 45(16-17): 12781285, doi: 10.1016/j.clinbio-
chem.2012.06.004, indexed in Pubmed: 22705450.
Papa A, Emdin M, Passino C, et al. Predictive value of elevated neu-
trophil-lymphocyte ratio on cardiac mortality in patients with stable
coronary artery disease. Clin Chim Acta. 2008; 395(1-2): 27-31, doi:
10.1016/j.cca.2008.04.019, indexed in Pubmed: 18498767.
Hill L. CARBON MONOXIDE POISONING. BMJ. 1924; 2(3329):
743-743, doi: 10.1136/bm;j.2.3329.743-b.
YanirY, Shupak A, Abramovich A, et al. Cardiogenic shock complicating
acute carbon monoxide poisoning despite neurologic and metabolic
recovery. Ann Emerg Med. 2002; 40(4): 420-424, doi: 10.1067/
mem.2002.126744, indexed in Pubmed: 12239499.
Henry CR, Satran D, Lindgren B, et al. Myocardial injury and long-term
mortality following moderate to severe carbon monoxide poisoning.
JAMA. 2006; 295(4): 398—402, doi: 10.1001/jama.295.4.398, indexed
in Pubmed: 16434630.
Balta S, Celik T, Mikhailidis DP, et al. The Relation Between Athero-
sclerosis and the Neutrophil-Lymphocyte Ratio. Clin Appl Thromb

20.

21.

22.

Hemost. 2016; 22(5): 405-411, doi: 10.1177/1076029615569568,
indexed in Pubmed: 25667237,

. Karabacak M, Turkdogan K, Coskun A, et al. Detection of neutrophil-

lymphocyte ratio as a serum marker associated with inflammations
by acute carbon monoxide poisoning. Journal of Acute Disease. 2015;
4(4): 305-308, doi: 10.1016/j.joad.2015.06.009.

. R.JH,M.D, R. M, et al. Association between neutrophil to lymphocyte

ratio and severity of coronary artery disease. International Journal of
Advances in Medicine. 2018; 5(2): 265, doi: 10.18203/2349-3933.
ijam20180493.

. LiuR LiR Peng Z, etal. Predictive value of the neutrophil-to-lymphocyte

ratio, monocyte-to-lymphocyte ratio, platelet-to-neutrophil ratio, and
neutrophil-to-monocyte ratio in lupus nephritis. Lupus. 2020; 29(9):
1031-1039, doi: 10.1177/0961203320929753.

. Tamhane UU, Aneja S, Montgomery D, et al. Association between

admission neutrophil to lymphocyte ratio and outcomes in patients
with acute coronary syndrome. Am J Cardiol. 2008; 102(6): 653-657,
doi: 10.1016/j.amjcard.2008.05.006, indexed in Pubmed: 18773982.

. Horne BD, Anderson JL, John JM, et al. Intermountain Heart Collabo-

rative Study Group. Which white blood cell subtypes predict increased
cardiovascular risk? J Am Coll Cardiol. 2005; 45(10): 16381643, doi:
10.1016/j.jacc.2005.02.054, indexed in Pubmed: 15893180.

. MacrezR, Ali C, Toutirais O, et al. Stroke and the immune system: from

pathophysiology to new therapeutic strategies. The Lancet Neurology.
2011; 10(5): 471480, doi: 10.1016/s1474-4422(11)70066-7.

. Kamisli S, Kamisli O, Gonullu S, et al. The prognostic value of increased

leukocyte and neutrophil counts in the early phase of cerebral venous
sinus thrombosis. Turkish Journal of Cerebrovascular Diseases. 2012;
18(2): 39-42, doi: 10.5505/tbdhd.2012.43531.

Korkmaz A, Yildiz A, Gunes H, et al. Utility of Neutrophil-Lymphocyte
Ratio in Predicting Troponin Elevation in the Emergency Department
Setting. Clin Appl Thromb Hemost. 2015; 21(7): 667-671, doi:
10.1177/1076029613519850, indexed in Pubmed: 24431379.
Glinaydin Y, Vural K, Ok M, et al. Comparison of carbon monox-
ide poisonings originated from coal stove and natural gas and
the evaluation of Neutrophil/Lymphocyte ratio. Dicle Medical
Journal / Dicle Tip Dergisi. 2015; 42(3), doi: 10.5798/diclem-
edj.0921.2015.03.0578.

Lavanya D. Relationship between Neutrophil Lymphocyte Ratio and
Prognosis in Acute Ischemic Stroke. Journal of Medical Science And
clinical Research. 2018; 6(11), doi: 10.18535/jmscr/v6i11.113.

www.journals.viamedica.pl


http://dx.doi.org/10.1016/s0300-483x(02)00387-6
http://dx.doi.org/10.5580/1597
http://dx.doi.org/10.1016/j.jns.2007.06.037
http://dx.doi.org/10.1016/j.jns.2007.06.037
https://www.ncbi.nlm.nih.gov/pubmed/17720201
http://dx.doi.org/10.1016/s0149-7634(03)00002-2
http://dx.doi.org/10.1177/0003319713497422
https://www.ncbi.nlm.nih.gov/pubmed/23901146
http://dx.doi.org/10.1016/j.clinbiochem.2012.06.004
http://dx.doi.org/10.1016/j.clinbiochem.2012.06.004
https://www.ncbi.nlm.nih.gov/pubmed/22705450
http://dx.doi.org/10.1016/j.cca.2008.04.019
https://www.ncbi.nlm.nih.gov/pubmed/18498767
http://dx.doi.org/10.1136/bmj.2.3329.743-b
http://dx.doi.org/10.1067/mem.2002.126744
http://dx.doi.org/10.1067/mem.2002.126744
https://www.ncbi.nlm.nih.gov/pubmed/12239499
http://dx.doi.org/10.1001/jama.295.4.398
https://www.ncbi.nlm.nih.gov/pubmed/16434630
http://dx.doi.org/10.1177/1076029615569568
https://www.ncbi.nlm.nih.gov/pubmed/25667237
http://dx.doi.org/10.1016/j.joad.2015.06.009
http://dx.doi.org/10.18203/2349-3933.ijam20180493
http://dx.doi.org/10.18203/2349-3933.ijam20180493
http://dx.doi.org/10.1177/0961203320929753
http://dx.doi.org/10.1016/j.amjcard.2008.05.006
https://www.ncbi.nlm.nih.gov/pubmed/18773982
http://dx.doi.org/10.1016/j.jacc.2005.02.054
https://www.ncbi.nlm.nih.gov/pubmed/15893180
http://dx.doi.org/10.1016/s1474-4422(11)70066-7
http://dx.doi.org/10.5505/tbdhd.2012.43531
http://dx.doi.org/10.1177/1076029613519850
https://www.ncbi.nlm.nih.gov/pubmed/24431379
http://dx.doi.org/10.5798/diclemedj.0921.2015.03.0578
http://dx.doi.org/10.5798/diclemedj.0921.2015.03.0578
http://dx.doi.org/10.18535/jmscr/v6i11.113

