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ABSTRACT Objective: To investigate the effects of mild hypothermia combined with hyperbaric oxygen on myocardial injury
markers, oxidative stress response and neurofactors levels in patients with acute carbon monoxide poisoning (ACMP), so as to provide
clinical guidance for the treatment of ACMP. Methods: A total of 96 ACMP patients admitted to our hospital from January 2022 to May
2023 were selected and divided into study group (n=48) and control group (n=48) by random number table method. The control group
was given hyperbaric oxygen therapy, and the study group was given mild hypothermia combined hyperbaric oxygen therapy. Myocardial
injury markers,oxidative stress, neurofactors, neurological function, coma degree, ability of daily living, mortality, incidence of acute car-
bon monoxide poisoning delayed encephalopathy (DEACMP) and adverse reactions were compared between the two groups. Results:
After treatment, the levels of brain natriuretic peptide (BNP), creatine kinase isoenzyme (CK-MB) and creatine kinase isoenzyme (cTnl)
in two groups were decreased(P<0.05), and the levels in the study group were lower than those in the control group(P<0.05). After treat-
ment, the levels of glutathione peroxidase enzyme (GSH-Px) and superoxide dismutase(SOD) in the two groups were increased (P<0.05),
while the levels of malondialdehyde (MDA) and nitric oxide (NO) were decreased (P<0.05). The levels of GSH-Px and SOD in the study
group were higher than those in the control group (P<0.05), and the levels of MDA and NO were lower(P<0.05). After treatment, serum
neuron specific enolase (NSE), myelin basic protein (MBP) and cerebrospinal fluid central nerve specific protein (S100B) were decreased
in both groups (P<0.05), and those in the study group were lower than those in the control group (P<0.05). After treatment, the score of
National Institutes of Health Stroke Scale (NIHSS) decreased(P<0.05), while the score of Glasgow Coma Scale (GCS) and Barthel (BI) of
standard daily living ability increased (P<0.05). The NIHSS score of the study group was lower than that of the control group(P<0.05),
and the scores of GCS and BI were higher (P<0.05). Mortality and incidence of DEACMP in the study group were 2.08% (1/48) and
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16.67% (8/48), which were lower than 10.42% (5/48) and 27.08% (13/48) in the control group (P<0.05). The incidence of adverse reac-
tions in the study group was 12.50% (6/48), which had no statistical significance compared with 18.75% (9/48) in the control group (P>0.

05). Conclusion: The application of mild hypothermia combined with hyperbaric oxygen in the treatment of ACMP patients can reduce

the degree of myocardial and nerve damage and coma, relieve the oxidative stress reaction, promote the recovery of nerve function, im-

prove the ability of daily living, reduce the mortality and the incidence of DEACMP, with high safety.
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Table 1 Comparison of general information between the two groups

Gender Poisoning to time of
Groups n Age( years) o
Male Female admission(h)

Study group 48 29(60.42) 19(39.58) 46.03+7.99 2.7620.57

Control group 48 25(52.08) 23(47.92) 47.22+8.41 2.84+0.66
x*/t value 0.677 0.711 0.636
Pvalue 0411 0.479 0.527
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Table 2 Comparison of myocardial injury markers between the two groups(xzs)

BNP(ng/L) CK-MB(U/L) cTnl(ng/mL)
Groups n
Before treatment ~ After treatment  Before treatment ~ After treatment  Before treatment ~ After treatment
Study group 48 294.75+21.48 97.81+10.17* 15.63+2.38 13.19+1.23* 0.61+0.10 0.20+0.05*
Control group 48 297.12+24.36 129.54+13.41* 15.87+2.62 14.06+1.14* 0.63+0.11 0.37+0.08*
t value 0.506 13.062 0.470 3.594 0.932 12.485
Pvalue 0.614 <0.001 0.640 0.001 0.354 <0.001

Note: Compared with before treatment, *P<0.05.
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Table 3 Comparison of oxidative stress reaction between the two groups(xzs)

GSH-Px(U/L) SOD(U/mL) MDA( umol/L) NO( wmol/L)
Groups n Before After Before After Before After Before After
treatment treatment treatment treatment treatment treatment treatment treatment
126.29+
Study group 48 78.92+6.84 Bl 74.27+£5.19  91.36+£7.23*% 15.61£3.10  7.72+1.25*  61.57+6.48 50.79+4.82*
107.15+
Control group 48 79.45+7.28 1026 73.69+£5.86  85.92+6.74* 16.17+2.93  8.60+1.41*  62.19+593 55.63+5.24*
t value 0.368 7.966 0.513 3.813 0.910 3.236 0.489 4.710
P value 0.714 <0.001 0.609 <0.001 0.365 0.002 0.626 <0.001

Note: Compared with before treatment, *P<0.05.
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Table 4 Comparison of neurofactors between the two groups(xs)
NSE( wg/L) MBP(nmol/L) S1008(ng/mL)
Groups n
Before treatment ~ After treatment  Before treatment ~ After treatment  Before treatment ~ After treatment
Study group 48 13.18+2.26 6.62+1.09* 2.78+0.61 1.31+£0.20%* 1.42+0.25 0.50+0.09*
Control group 48 12.96+1.87 8.49+1.28* 2.83+0.57 1.52+0.37* 1.39+0.22 0.63+0.13*
t value 0.520 7.706 0.415 3.459 0.624 5.696
Pvalue 0.605 <0.001 0.679 0.001 0.534 <0.001
Note: Compared with before treatment, *P<0.05.
£S5 WABAEE EREE. BEEFENLE (v, 5)
Table 5 Comparison of neurological function, coma degree and daily living ability between the two groups(xts, points)
NIHSS GCS BI
Groups n
Before treatment ~ After treatment  Before treatment ~ After treatment  Before treatment ~ After treatment
Study group 48 24.79+3.95 7.98+1.30* 6.57+1.39 13.27+0.85%* 37.19+4.85 60.83+6.31%*
Control group 48 25.13+4.21 10.33+1.62* 6.42+1.07 12.68+0.91* 36.25+5.33 55.69+6.87*
t value 0.408 7.838 0.592 3.283 0.904 3.818
P value 0.684 <0.001 0.555 0.001 0.369 <0.001
Note: Compared with before treatment, *P<0.05.
% 6 FIHRILER . DEACMP & £ R LB [n(%)]
Table 6 Comparison of mortality rate and incidence of DEACMP between the two groups[n(%)]
Groups n Mortality rate Incidence of DEACMP
Study group 48 1(2.08) 5(10.42)
Control group 48 8(16.67) 13(27.08)
x* value 4414 4376
P value 0.036 0.036

® 7 WA RRRLLE[n(%)]

Table 7 Comparison of adverse reactions between the two groups[n(%)]

Groups n Hypokalemia Respiratory infection Arrhythmology Total incidence rate
Study group 48 2(4.17) 1(2.08) 3(6.25) 6(12.50)
Control group 48 3(6.25) 1(2.08) 5(10.42) 9(18.75)
x? value 0.711
P value 0.399
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