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The Relationship of Lactate Levels with Carboxyhemoglobin Levels and Clinical
Findings in Patients Admitted with Acute Carbon Monoxide Poisoning
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ABSTRACT

Aim: Acute carbon monoxide (CO) poisoning is a potentially mortal, though preventable,
condition. Mild poisoning presents with non-specific symptoms, such as fatigue, headache,
nausea and vomiting, whereas severe exposure to CO can result in loss of consciousness, coma,
and death. The aim of this study was to investigate the utility of lactate and carboxyhemoglobin
(COHD) levels in the clinical presentation and treatment of patients with acute CO poisoning.
Material and Methods: Data were obtained from the hospital information system and patient
files with ICD-10 code “T58: Toxic effects of CO”. The blood parameters and vital signs of
patients at admission, causes of poisoning, time to hospital, and Glasgow coma scores during
admission were recorded. Within related and relevant complications of CO intoxication and
data concerning treatment plans and hospitalization status were recorded.

Results: A statistically significant difference was found between COHb and lactate levels of
patients who did and did not develop neurological and cardiac complications (p<0.001).
Moreover, a statistically significant difference was found in COHb and lactate levels among
patients who did or did not receive hyperbaric oxygen therapy, and who were hospitalized or
not (p<0.001). As looking for biochemical profile, significant correlations was found between
COHb and pH, base excess, and bicarbonate and lactate levels.

Conclusion: This study shows that COHb and lactate levels at admission to the emergency
department are significant for prognosis, follow-up, and treatment of patients with CO
poisoning. Elevated lactate and COHb levels may also found to be associated with neurological
and cardiac complications.
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Amag: Akut karbon monoksit (carbon monoxide, CO) zehirlenmesi, 6liimle sonuglanan
onemli ve onlenebilir bir zehirlenme nedenidir. Hafif zehirlenmelerde yorgunluk, bas agrisi,
bulanti ve kusma gibi spesifik olmayan belirtiler goriilirken siddetli maruziyetlerde biling
kaybi, koma ve 6liim ortaya ¢ikabilir. Bu ¢alismanin amaci, laktat ve karboksihemoglobin
(carboxyhemoglobin, COHb) diizeylerinin akut CO zehirlenmesi olan hastalarin klinik ve
tedavi siirecindeki yerini arastirmaktir.

Gereg ve Yontemler: Veriler hastane otomasyon sistemi ve hasta dosyalarindan, ICD-10 kodu
“T58: Karbonmonoksitin Toksik Etkisi” olanlar segilerek elde edildi. Hastalarin bagvuru
sirasindaki kan parametreleri ve yasamsal belirtileri, zehirlenme nedenleri, hastaneye gelis
stireleri ve bagvuru sirasindaki Glasgow koma skorlar1 kayit altina alinmistir. Hastalarin CO
zehirlenmesine bagli ve zehirlenme ile ilgili komplikasyonlar: ve aldiklari tedavi plan1 ve
hastaneye yatis durumu ile ilgili verileri kaydedilmistir.

Bulgular: Norolojik ve kardiyak komplikasyon goriilen ve goriillmeyen hastalar arasinda CO
ve laktat degerlerinde istatistiksel olarak anlamli bir fark bulunmustur (p<0,001). Ayrica
hiperbarik oksijen tedavisi alan ve almayan hastalar ile hastaneye yatis1 olan ve olmayan
hastalar arasinda COHb ve laktat degerlerinde istatistiksel olarak anlamli bir farklilik
bulunmugtur (p<0,001). Biyokimyasal parametreler agisindan bakildiginda, COHb ile pH, baz
ag1g1, bikarbonat ve laktat diizeyleri arasinda anlamli korelasyon saptanmustir.

Sonu¢: Bu calismada, acil servise bagvuru anindaki COHb ve laktat degerlerinin, CO
zehirlenmesi olan hastalarin prognozu, klinik seyrinin takip edilmesi ve tedavi siirecinde
onemli oldugu gosterilmistir. Ayrica, yiksek laktat ve COHb degerlerinin norolojik ve
kardiyak komplikasyon gozlenmesiyle de iliskili olabilecegi diigiintilmektedir.

Anahtar kelimeler: Zehirlenme; karbon monoksit; laktat; hiperbarik oksijen; karboksihemoglobin.
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INTRODUCTION

Acute carbon monoxide (CO) poisoning is a prominent
and potentially fatal, however preventable condition and is
a leading cause of accidental poisoning. It is a serious
public health problem in developing countries due to the
widespread use of coal stoves and various other hazardous
heating systems (1-7). Mild intoxications may present with
non-specific symptoms such as fatigue, headache, nausea,
and vomiting, whereas severe exposure to CO can result in
loss of consciousness, coma, and death (2).

Carbon monoxide is released into the environment via the
incomplete combustion of carbon-based compounds (8). It
is a tasteless, odorless, and colorless gas, often causing
patients to lose consciousness before realizing they are
poisoned. Decreased oxygen supply results in hypoxemia
(9). Due to their high metabolic requirement, the heart and
brain are the chiefly sensitive to CO poisoning, and therefore
death and neurological sequelae are the most common and
devastating complications of this intoxication (10,11).
Lactate, a by-product of anaerobic glycolysis, is an important
indicator of tissue hypoxia, and high lactate levels are
increasingly utilized in the treatment of critical patients with
CO poisoning (12-14). In addition, a study on adults found
that the use of lactate levels recorded at admission, along
with clinical symptoms and carboxyhemoglobin (COHb)
levels, can be a useful predictor of intoxication severity (7).
In this study, the aim was to analyze the utility of blood
lactate and COHb levels in the interpretation of clinical
presentation and treatment of patients with acute CO
intoxication.

MATERIALS AND METHODS

This was a retrospective cohort study and conducted in
compliance with the principles of the World Medical
Association Declaration of Helsinki and in accordance
with research guidelines. This study was approved by the
Ethics Committee of Ankara Diskapi Training and
Research Hospital (16.02.2015, 20/04). The inclusion
criteria were: 1) being over 18 years of age and 2) having
a diagnosis of acute CO poisoning. The exclusion criteria
were: 1) pregnancy, and 2) being below 18 years of age.
Data were collected in the tertiary education and research
hospital emergency room between 2016 and 2017.

Data were recorded from the hospital information system
and patient files with the ICD-10 code T58. The analyzed
laboratory parameters included hemogram, blood
biochemical profile, bleeding profile, and blood gas
results. The blood results and vital signs of the patients at
admission, their cause of poisoning, the time to hospital,
Glasgow coma scores (GCS) at admission, relevant
neurological (loss of consciousness, syncope, fainting) and
cardiac complications (myocardial ischemia and/or ECG
changes), and data concerning treatment and their status of
hospitalization were recorded.

At the clinic, the criteria for receiving hyperbaric oxygen
(HBO) therapy comprised of altered consciousness,
ischemic ECG changes, focal neurological deficits,
pregnant women with COHb >15%, and patients with
headache and nausea together with a COHb level >25%.
Statistical Analysis

Data were analyzed using IBM SPSS Statistics v.25.0
(IBM Corp., Armonk, NY, USA) and MedCalc v.15.8
(MedCalc Software bvba, Ostend, Belgium) package. The
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data were summarized using descriptive statistics
(frequency, percentage, mean, standard deviation, median
and min-max), and the qualitative data were evaluated
using the Pearson chi-square test. The conformity of data
to normal distribution was evaluated with the
Kolmogorov-Smirnov test. Quantitative data showing
normal distribution was evaluated using the Independent
Samples t test, and the Mann-Whitney U test was used for
numerical data that did not conform to the normal
distribution. Correlations between the variables were
evaluated using Pearson’s and Spearman’s correlation
coefficient. The receiver operating characteristic (ROC)
curve method was used to determine the diagnostic
significance of the tested parameters. Cut-off values for the
test were set according to Youden’s index. Statistical
significance level was considered as 0.05.

RESULTS

The study included 292 patients comprising 189 (64.7%)
females and 103 (35.3%) males. The mean age was
42.5+16.9 (range, 2-94) years. The most common cause of
CO poisoning was coal stoves (44.2%). The mean lactate
level was 2.4+1.8 mmol/L (Table 1).

Table 1. Characteristic of patients included in the study

n %

Gender

Female 189 64.7

Male 103 353
Cause of poisoning

Coal stove 129 442

Water heater 40 13.7

Boiler 123 42.1

Mean+SD Median (min-max)

Age (years) 42.5+16.9 39.5(2.0-94.0)
pH 7.4+0.1 7.4 (6.9-7.6)
COHb (%) 20.9£10.9 21.2 (0.4-48.8)
Lactate (mmol/L) 2.4+1.8 2.0 (0.2-13.7)
BE (mmol/L) -0.743.6 -0.4 (-25.7-6.5)
HCOs (mmol/L) 23.4+3.1 23.6 (7.0-30.6)
TROP (pg/L) 0.088+0.803  0.003 (0.0-12.0)
CK (u/L) 129.2+152.8 88.5 (0.6-1400.0)
CKMB (IU/L) 20.5£19.7  15.5(0.3-202.0)
HB (g/dL) 13.7£1.9 13.8 (2.5-19.8)
WBC (/uL) 9.2+4.9 8.4 (2.6-65.9)
PLT (/uL) 247.7+79.3 248.5(17.0-513.0)

Time to admission (minutes) 339.8+253.9 250.0 (20.0-1159.0)

SAP (mmHg) 124.6+22.9 120.0 (80.0-220.0)
DAP (mmHg) 72.8+12.4  70.0 (50.0-117.0)
Respiratory rate (breaths/min)  17.5+3.2 18.0 (10.0-26.0)
Temperature (°C) 36.4+04  36.4 (35.0-38.1)
Heart rate (bpm) 88.0+16.1  84.0 (54.0-157.0)
sPO2 (%) 96.1+4.0  97.0 (60.0-100.0)
GCS 149405  15.0 (9.0-15.0)

SD: standard deviation, COHb: carboxyhemoglobin, BE: base excess, HCO3:
bicarbonate, TROP: Troponin, CK: creatine kinase, CKMB: creatine kinase
myocardial band, HB: hemoglobin, WBC: white blood cell count, PLT:
platelet count, SAP: systolic arterial pressure, DAP: diastolic arterial pressure,
sPO2: oxygen saturation, GCS: Glasgow coma scale
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Comparing the neurological complications with the
obtained blood parameters, a difference of statistical
significance was found between the patients with and
without neurological complications in COHb (p<0.001),
lactate levels (p=0.003), base excess (p=0.009), troponin
(p=0.002), white blood cell (WBC) count (p=0.028),
systolic blood pressure (p=0.031), and respiratory rate
(p=0.041). No difference of significance was observed in
terms of remaining parameters such as the cause of
poisoning and gender between the patients with and
without neurological complications (Table 2).

Patients with elevated lactate levels were significantly
more likely to have cardiac complications and a difference
of statistical significance was found between the patients
with and without cardiac complications in terms of lactate
levels (p=0.040).

Furthermore, a statistically significant difference was
found between patients who did and did not receive HBO
therapy regarding their COHb (p=0.004), lactate levels
(p=0.005), base excess (p=0.034), and systolic blood
pressure (p=0.031, Table 3).

Analyzing the biochemical blood parameters of patients
admitted with CO intoxication, a correlation was found

Acute Carbon Monoxide Poisoning

between COHb and pH, base excess, bicarbonate,
hemoglobin (HB), and lactate levels. Also, lactate was
found to be correlated with all parameters, but more
significantly correlated with pH (r=-0.367, p<0.001), base
excess (r=-0.554, p<0.001), bicarbonate (r=-0.544,
p<0.001), troponin (r=0.218, p<0.001), and WBC levels
(r=0.219, p<0.001, Table 4).

A ROC analysis regarding neurological complications
seen in CO intoxication revealed an area under curve
(AUC) of 0.815 (95% ClI, 0.766-0.858) with a cut-off value
of 21.2 (sensitivity of 88.7%, specificity of 56.1%) for
COHb, and an AUC of 0.629 (95% ClI, 0.571-0.685) with
a cut-off value of 2.48 (sensitivity of 50.9%, specificity of
75.4%) for lactate (Table 5).

Another ROC analysis performed regarding hyperbaric
therapy showed an AUC of 0.682 (95% CI, 0.625-0.735)
and cut-off value of 21.8 for COHb (sensitivity of 75.0%,
specificity of 55.6%), while for lactate the AUC was 0.710
(95% CI, 0.654-0.762) and cut-off value was 2.54
(sensitivity of 62.5%, specificity of 74.7%, Table 6).

It was also found that patients who had elevated lactate
levels due to carbon monoxide intoxication were
significantly more likely to require hospitalization.

Table 2. Comparison of patient characteristics according to neurological complications

Without NC (n=239)

Gender
Female 154 (64.4%)
Male 85 (35.6%)
Cause of poisoning
Coal stove 99 (41.4%)
Water heater 34 (14.2%)
Boiler 106 (44.4%)
Age (years) 42.3+16.6
pH 7.4 (7.4-7.4) [7.2-7.6]
COHb (%) 19.7+10.5
Lactate (mmol/L) 1.9 (1.4-2.5) [0.2-11.0]
BE (mmol/L) -0.26+2.35
HCO3 (mmol/L) 23.7+2.5

TROP (ng/L)

CK (u/L)

CKMB (1U/L)

HB (g/dL)

WBC (/uL)

PLT (/uL)

Time to admission (minutes)
SAP (mmHg)

DAP (mmHg)

Respiratory rate (breaths/min)
Temperature (°C)

Heart rate (bpm)

sPO2 (%)

GCS

0.0 (0.0-0.0) [0.0-0.5]

88.0 (60.3-135.8) [0.6-1.400.0]
15.0 (12.0-20.0) [0.4-202.0]
13.7+1.9
8.2 (6.5-10.2) [2.6-31.9]
248.5 (203.8-287.0) [17.0-513.0]
250.0 (150.0-480.0) [20.0-1.159.0]
120.0 (110.0-132.3) [80.0-220.0]
70.0 (60.0-80.0) [50.0-117.0]
17.0 (14.0-20.0) [10.0-26.0]
36.4 (36.1-36.6) [35.5-38.1]
84.0 (78.0-94.0) [54.0-150.0]
97.0 (95.0-99.0) [80.0-100.0]
15.0 (15.0-15.0) [15.0-15.0]

With NC (n=53) p
0,

o

30 (56.6%)
6 (11.3%) 0.1302

17 (32.1%)
43.8+18.3 0.557°
7.4 (7.3-7.4) [6.9-7.5] 0.105°
25.9+11.1 <0.001°
2.5 (1.7-4.1) [0.7-13.7] 0.003¢
-2.75+6.62 0.009°
22.1+4.9 0.021°
0.0 (0.0-0.1) [0.0-12.0] 0.002¢
95.0 (73.3-140.0) [32.0-1.314.0] 0.400¢
16.0 (12.0-31.0) [0.3-88.0] 0.772¢
13.8+2.3 0.725°
9.2 (7.3-12.0) [4.4-65.9] 0.028°
248.5 (208.5-281.8) [31.0-394.0] 0.987¢
180.0 (60.0-350.0) [60.0-880.0] 0.003¢
110.0 (100.0-130.0) [90.0-200.0] 0.031¢
60.0 (60.0-80.0) [60.0-100.0] 0.107¢
18.0 (16.0-20.0) [14.0-26.0] 0.041¢
36.4 (36.0-36.6) [35.0-38.0] 0.705¢
84.0 (78.0-100.0) [60.0-157.0] 0.375¢
97.0 (93.0-99.0) [60.0-100.0] 0.672¢
15.0 (15.0-15.0) [9.0-15.0] <0.001°

NC: neurological complication, % Chi-square test, ®: Independent samples t test, © Mann-Whitney U test, descriptive statistics are given as n (%),
meanzstandard deviation, or median (interquartile range, Q1-Q3) [min-max], as appropriate, COHb: carboxyhemoglobin, BE: base excess, HCO3:
bicarbonate, TROP: Troponin, CK: creatine kinase, CKMB: creatine kinase myocardial band, HB: hemoglobin, WBC: white blood cell count, PLT:

platelet count, SAP: systolic arterial pressure, DAP: diastolic arterial pressure, sSPO2: oxygen saturation, GCS: Glasgow coma scale
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Table 3. Comparison of the patient characteristics according to hyperbaric oxygen therapy status

Without HBO (n=276) With HBO (n=16) p

Gender

Female 179 (64.9%) 10 (62.5%) 0.9992

Male 97 (35.1%) 6 (37.5%) '
Cause of poisoning

Coal stove 118 (42.8%) 11 (68.8%)

Water heater 40 (14.5%) 0 (0.0%) 0.0782

Boiler 118 (42.8%) 5 (31.3%)
Age (years) 42.4+16.8 39.0 (30.0-53.0) 45.0+18.0 46.5 (32.8-57.8) 0.550P
pH 7.4 (7.4-7.4) [7.1-7.6] 7.4 (7.2-7.4) [6.9-7.5] 0.056¢
COHb (%) 20.4+10.7 28.4+12.0 0.004P
Lactate (mmol/L) 1.9 (1.4-2.6) [0.2-13.7] 2.7 (1.8-5.4) [0.7-12.3] 0.005¢
BE (mmol/L) -0.4242.80 -5.7849.19 0.034P
HCOz (mmol/L) 23.6£2.6 19.7+6.6 0.032"
TROP (ug/L) 0.0 (0.0-0.0) [0.0-12.0] 0.1 (0.0-0.2) [0.0-4.7] 0.121¢
CK (u/L) 89.0 (61.0-138.0) [0.6-1400.0] 80.0 (70.2-122.0) [65.0-1314.0] 0.828°
CKMB (1U/L) 15.0 (12.0-20.0) [0.3-202.0] 22.0 (17.0-32.0) [2.3-88.0] 0.040°
HB (g/dL) 13.7£1.9 14.6+2.5 0.125P
WBC (/uL) 8.4 (6.7-10.4) [2.6-65.9] 10.4 (6.5-13.5) [5.5-35.0] 0.314°¢
PLT (/uL) 248.5 (206.3-285.3) [17.0-513.0] 253.5 (185.8-344.8) [138.0-371.0] 0.612¢
Time to admission (minutes) 250.0 (150.0-480.0) [20.0-1159.0] 120.0 (60.0-240.0) [60.0-850.0] 0.003¢
SAP (mmHg) 120.0 (110.0-133.5) [80.0-220.0] 120.0 (100.0-130.0) [90.0-180.0] 0.312¢
DAP (mmHg) 70.0 (60.0-80.0) [50.0-117.0] 60.0 (60.0-75.0) [60.0-90.0] 0.051°
Respiratory rate (breaths/min) 18.0 (14.0-20.0) [10.0-26.0] 20.0 (16.0-20.0) [14.0-26.0] 0.120°
Temperature (°C) 36.4 (36.1-36.6) [35.5-38.1] 36.2 (36.0-36.6) [35.0-37.0] 0.185¢
Heart rate (bpm) 84.0 (78.0-95.0) [54.0-152.0] 88.0 (79.0-100.0) [60.0-157.0] 0.498°¢
sPO2 (%) 97.0 (95.0-99.0) [80.0-100.0] 96.0 (92.0-98.0) [60.0-99.0] 0.156°
GCs 15.0 (15.0-15.0) [9.0-15.0] 15.0 (15.0-15.0) [11.0-15.0] 0.003¢

HBO: hyperbaric oxygen, & Chi-square test, °: Independent samples t test, ©: Mann-Whitney U test, descriptive statistics are given as n (%), mean+standard deviation, or
median (interquartile range, Q1-Q3) [min-max], as appropriate, COHb: carboxyhemoglobin, BE: base excess, HCO3: bicarbonate, TROP: Troponin, CK: creatine kinase,
CKMB: creatine kinase myocardial band, HB: hemoglobin, WBC: white blood cell count, PLT: platelet count, SAP: systolic arterial pressure, DAP: diastolic arterial pressure,

sPO2: oxygen saturation, GCS: Glasgow coma scale

Table 4. Correlations between the biochemical parameters

COHb (%) Lactate (mmol/L) TROP (ug/L)
r p r p r p

pH -0.164 0.005% -0.367 <0.0012 -0.031 0.6212
BE (mmol/L) -0.234 <0.0012 -0.554 <0.001? -0.154 0.0142
HCO3 (mmol/L) -0.275 <0.0012 -0.544 <0.001? -0.138 0.0272
CK (u/L) 0.000 0.996° 0.149 0.0272 0.179 0.0082
CKMB (IU/L) 0.034 0.605° 0.145 0.029? 0.273 <0.0012
HB (g/dL) 0.151 0.0142 0.153 0.0132 -0.003 0.9602
WBC (/uL) 0.039 0.523P 0.219 <0.0012 0.133 0.0342
PLT (/uL) -0.006 0.926° 0.153 0.013# 0.123 0.0492
COHb (%) 0.369 <0.0012 0.086 0.1702
Lactate (mmol/L) 0.369 <0.001? 0.218 <0.001?
TROP (pg/L) 0.086 0.170P 0.218 <0.0012

2 Spearman’s rho correlation test, ”: Pearson correlation test, COHb: carboxyhemoglobin, BE: base excess, HCO3: bicarbonate, TROP: Troponin, CK: creatine kinase,

CKMB: creatine kinase myocardial band, HB: hemoglobin, WBC: white blood cell count, PLT: platelet count

Table 5. ROC curve analysis of neurological complications

AUC Cut-Off Sensitivity ~ Specificity 95% ClI Youden’s J p
COHb (%) 0.815 >21.2 88.7 56.1 0.766 - 0.858 0.447 0.001
Lactate (mmol/L) 0.629 >2.48 50.9 75.4 0.571 - 0.685 0.264 0.006
ROC: receiver operating characteristic, AUC: area under curve, CI: confidence interval, COHb: carboxyhemoglobin
Table 6. ROC curve analysis of hyperbaric oxygen therapy

AUC Cut-Off Sensitivity  Specificity 95% CI Youden’s J p
COHb (%) 0.682 >21.8 75.0 55.6 0.625 - 0.735 0.306 0.014
Lactate (mmol/L) 0.710 >2.54 62.5 74.7 0.654 - 0.762 0.372 0.004

ROC: receiver operating characteristic, AUC: area under curve, Cl: confidence interval, COHb: carboxyhemoglobin
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DISCUSSION

The primary aim of this study was to compare and analyze
blood lactate and COHb levels in patients with CO
intoxication so as to identify their use in the interpretation
of clinical presentation, the treatment of patients, and their
prognoses. A statistically significant difference was found
between the blood CO and lactate levels of intoxicated
patients who did and did not develop neurological and
cardiac complications. Moreover, a statistically significant
difference was found in COHb and lactate levels among
patients who did or did not receive HBO therapy and who
were hospitalized or not. Looking at the biochemical
profile, a significant correlation was found between COHb
and pH, base excess, and bicarbonate and lactate levels.
The rapid binding of CO to hemoglobin results in reduced
oxygen-carrying capacity of blood, leading subsequently
to tissue hypoxia. Due to their high oxygen demand, the
brain, heart, and kidneys are the most susceptible organs
to the hypoxic effects of CO. Central nervous system
involvement is responsible for most symptoms of CO
poisoning. The basis for treatment of CO intoxication is to
administer oxygen which will competitively bind and
remove CO from hemoglobin. This can be achieved by
increasing the oxygen concentration or the pressure of
inspired air.

Concerning the treatment of CO intoxication, normobaric
and HBO therapies have an important role in its
management. However, there is still debate over their
efficacy and applications in different patient groups (15-
18). That said, specific objective criteria regarding the
administration of HBO therapy for CO poisoning are yet
to be defined. Decision to treat is usually based on the
clinical findings of patients. Loss of consciousness, signs
of neurological involvement, evidence of cardiac
ischemia, and severe acidosis are considered indications
for HBO therapy (19).

Some studies have reported that the average age of adults
admitted to the emergency department with CO poisoning
ranged from 27 to 41 years, and that most patients are
female (6,20). The results of this study showed similar
findings, where the majority of CO poisoning patients
were female, and the mean age was 42.5+16.9 years.

In this study, COHb and lactate levels were significantly
higher in patients presenting with neurological symptoms.
Solkal et al. (25) reported that patients with severe CO
poisoning had significantly higher lactate levels when
compared to patients with mild poisoning. Ozkan et al.
(21) indicated that lactate and COHb were significantly
elevated in patients with CO poisoning. A study by Aslan
et al. (22) similarly associated elevated COHb levels with
an increased likelihood of developing neurological
symptoms.

In a small series, Inoue et al. (13) demonstrated that blood
lactate levels were a useful predictor of prognosis among
patients who sustained severe CO poisoning due to
attempted suicide. Furthermore, Moon et al. (12) studied
80 patients who presented to the emergency department
with CO poisoning and found that their initial blood lactate
level was an independent predictor of severe
complications and intensive care unit admission. It was
found herein that lactate levels could predict hospital
admissions and cardiac and neurological complications.
These results were consistent with the literature.

Acute Carbon Monoxide Poisoning

In the present study, a strong and significant correlation
was found between COHb and pH, base excess,
bicarbonate, and lactate levels. Moreover, lactate levels
were strongly and significantly correlated with COHb,
troponin, pH, base excess, and bicarbonate levels. Besli et
al. (24) reported a positive correlation between lactate and
COHb levels, as well as elevated lactate levels in patients
who developed neurological symptoms. A recent study by
Dogan et al. (7) found that the initial lactate levels of 74
patients with severe CO poisoning were positively
correlated with COHb levels.

The results of this study showed that patients with elevated
COHb and lactate levels were significantly more likely to
develop neurological complications. Benaissa et al. (14)
found that lactate levels were found to be significantly
higher in intoxicated patients who developed neurological
symptoms, but concluded that the clinical significance of
this finding was questionable since the increase in lactate
levels were minimal.

Also a result of this study, lactate levels of patients with
cardiac findings were significantly higher. Similarly,
Cervellin et al. (26) and Marchewka et al. (27) found that
lactate levels were a useful predictor in determining the
severity of CO intoxication, and were also well correlated
with troponin levels.

Repplinger et al. (23) argued that lactate could be used as
an indicator for HBO therapy. It was similarly found
herein that COHb and lactate levels increased in
correlation and also that patients with high lactate levels
were more likely to be hospitalized. However, since lactate
levels are influenced by multiple factors, further studies
are needed for more conclusive results.

CONCLUSION

This study shows that COHb and lactate levels acquired at
admission are significant in the prognosis, follow-up, and
treatment of patients admitted to the emergency
department with CO poisoning. Elevated lactate and CO
levels may be associated with neurological and cardiac
complications.
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