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Risk Factors Associated with Complications of Carbon M onoxide Poisoning
Sung-Won Jang, M.D., Jae-Cheon Jeon, M.D., Woo-lk Choi, M.D.
Department of Emergency Medicine, School of Medicine, Keimyung University Dongsan Medical Center, Daegu, Korea

Purpose: Carbon Monoxide Poisoning is an important medical emergency in Korea, but the factors leading to its
serious manifestation are not well studied.

Methods: We conducted a 5-year retrospective study of 98 carbon monoxide poisoned patients who visited the emer-
gency departments of the Medical Center between December 2004 and March 2009. We categorized the patients into
those exhibiting only local symptoms (group 1) and those showing systemic symptoms and complications (group 2).
We compared the general characteristics as well as the clinical and laboratory findings between both groups.

Results: The male to female ratio was 1.18. The most common systemic symptom was a mental change (43.9%),
while the most common complication was rhabdomyolysis (31.6%). Poisoned area closed private room in group 2
were 23 (41.8%) cases and burning region in group 2 were 16(29.1%) cases (p=0.956). Individuals who were acci-
dentally poisoned comprised of 43 (78.2%) cases while those that attempted suicidal poisoning comprised 12
(21.8%) cases (p=0.016). The most common symptom at arrival was mental change 33 (60.0%) cases in group 2.
The mean time exposed to carbon monoxide was 43+3.97 hours in group 1 and 55+10.11 in group 2 (p=0.012).
The patient's age, context of poisoning, symptom at arrival, and time exposed to the poison were found to be signifi-
cant risk factors for complications by logistic regression analysis.

Conclusion: Carbon monoxide poisoning is an emergency medical condition and the risk factors involved in the devel-
opment of serious complications must be evaluated.

Key Words: Carbon monoxide, Complications, Risk factors
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(blood urea nitrogen), Z#o}E], LRl chuld  AST
(aspartate transaminase), ALT (alanine transaminase),
Aglo}el 7| }o}A|(creatine kinase), @ o}El 7| bolAl-
MB (creatine kinase-MB), E2 ¥4 I (Troponin 1), 3
1] @ 22 ¥l (myoglobin), Z & E&H A7 prothrombin
time), ¥-& EE R Zgl~El A7 Hactivated partial throm-
boplastin time), 42U (fibrinogen), A4 E3l&
(fibrin degradation product) 5-& ZAF}I{Y. 283 ¢
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W37} 438 (43.9%) ol BHAsIGaL, 1 v g v
S 294(29.0%), AAAEF 148(14.3%), T35 128
12.1%) o]k, 3 FolA /M & xS Hal

AEZL o] 318(31.6%) A A3, o}
2 A2 34 FX A5 288(28.6%), FFANAA &
< 1581(15.3%), T+ &4 A <5 62(6.1%), v]AQd
2 H7E 38 (3.1%), 353 o] -Sa27gel 2#(2.0%)
o] itH(Table 1).
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ojglow, o IF Atolef A Aol ATH(p=0.262).
o2 o] it vpols 15 1014 43.3+20.1, 15 2
olA] 51.3+19.82 F 1§ 3] Al 2ol & B
tH(p=0.049). T2} &0}, A9, =919 3aF o2 WF
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IF 7] Aole YIATHp=0.629). TF ko ©p2 ¥

Table 1. Systemic symptoms and complications of CO poisoning victims

Systemic symptoms n (%)* Complications n (%)*
Chest discomfort 29 (29.6) Rhabdomyolysis 31(31.6)
Dizziness 14 (14.3) Elevation of liver enzyme 6( 6.1)
Headache 12 (12.2) Pulmonary edema 3( 31
Mental change 43 (43.9) Elevation of cardiac enzyme 28 (28.6)
DIC 2( 20
Arrest 1( 1.0)
CNS sequelae 15 (15.3)
Others 1( 1.0)
CO: carbon monoxide
DIC: disseminated intravascular coagul opathy
Others: traumatic gastric ulcer perforation due to Slip down at mental change
*: overlapping-permissible value
Table 2. Comparison of baseline and epidemiological data No. (%)
All Patients (n=98) Group 1 (n=43) Group 2 (n=55) p-vaue
Sex
Male 45 (45.9) 17 (39.5) 28 (50.9) 0.262*
Female 53(54.1) 26 (60.5) 27 (49.1) )
Age (year) 47.8+20.2 43.3+20.1 51.3+19.8 0.049'
under 14 4( 4.7 2( 4.6) 2( 3.6)
15-64 64 (65.3) 30(69.8) 34 (61.8) 0.629°
over 65 30 (30.6) 11 (25.6) 19 (34.6)
Poison area
Burning region 26 (26.5) 10(23.3) 16 (29.1)
Closed private room 41 (41.8) 18 (41.9) 23(41.8)
Closed bathroom 8( 82 4(93 4( 7.3 0.956*
Closed officia room 11(11.2) 6(13.9) 5(91) '
Closed spacein car 3(31 1( 23 2(36)
others 9(92 4(93) 5(91)
Context
Accidental 84 (85.7) 41 (95.3) 43(78.2) 0.016*
Suicidal 14 (14.3) 2(47) 12 (21.8) ’

* Pearson’ s Chi-Square test
" T-test
" Linear-by-linear association
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Table 3. Comparison of clinical data No.(%)
All Patients (n=98) Group 1 (n=43) Group 2 (n=55) p-vaue
Comorbid disease 9 7
Hypertension, n(%) 10 (10.2) 6(14.0) 4(73 0.696*
Diabetes mellitus 0( 0.0) 0( 0.0) 0( 0.0)
Pulmonary tuberculosis 0( 0.0 0( 0.0 0( 0.0
Hypertension & DM 6( 6.1) 3( 70 3( 55
Symptom on ED arrival
Chest Discomfort 29 (29.6) 14 (32.5) 15(27.3) <0.001*
Dizziness 14 (14.3) 12 (27.9) 2( 3.6)
Headache 12 (12.2) 7(16.3) 5(91)
Mental Change 43 (43.9) 10 (23.3) 33(60.0)
Exposed Time(Hours) 43+3.97 55+10.11 0.012"
Length of stay(Hours) 21.7+429 69.9+115.3 0.005"

* Pearson’ s Chi-Square test
" T-test
ED: Emergency Department

Table 4. Logistic regression of factors affecting complication of carbon monoxide poisoning

95% Confident Interval

B p-vaue oddsratio Lower Upper

Age 0.039 0.005 1.039 43.780 51.791
Context

Suicidal 1.819 0.043 6.168 - -
Symptom on ED Arrival

Headache -0.706 0.420 0.494 - -

Dizziness -2.453 0.035 0.086 - -

Mental Change 1.658 0.007 5.249 - -
Exposed Time 0.128 0.023 1.136 3.849 7.101
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gt A2 3]ARA AFE Table 49} ), A, S5
A7} 242+ p=0.005, 0.043 o2 SAIZ <l fo]Ado] 2%
a1, o] Fopdof we} 1.0398) o] Wol, 2R Q13 7
AR QIg 9K} 6.1688) T] o] HASH= o
Uebgth =3 A Ul B9 44 T oA YT
]2 wislz} z4zt p=0.035, 0.007 & A AL F-2Ado]
AR, AAHEE Hole B9+ e A-9-9 vlaLsty
0.086HH T ZA|, o2 WslE Hol& B9 gl 899
H|wske] 52494 o] Fo| HAsH= 2o 2 Yttt dat
stetdol gk = E AR 3 p=0.023 22 SA A 9
dol v Ao R YEyton, =& A)zte] 7t 45
1.1364) ©f go] ©Asl= A o2 YebgtH(Table 4).
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Aol = ehalrA o] & %], Base excess @ WL &

A, F 3= é‘ ¥l x|, AST, ALT, Fdo}dl 7]vfo}
A, @A vjeZ=2N 5 94 A ¥F G FH I
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EHlu ZEol& 74|, @F d4& o] FA Arh(Table 0).

ditstes S5 A= ddow £ SaAdA A

Table 5. Comparison of laboratory data between Group 1 and Group 2
Initial laboratory findings on ED arrival Group 1 (N=43)* Group 2 (N=55)" p-value’
pH 7.43+0.56 7.39+0.09 0.136
pO2 (mmHg) 137.28+95.75 120.90+80.23 0.512
pCO2 (mmHg) 38.14+9.99 32.75+6.88 0.745
HCO3 (mmol/L) 23.53+247 19.41+4.52 <0.001
BE (mmol/L) -0.26+2.19 -4.56+5.00 <0.001
CO-Hb (%) 12.86+13.36 16.67+14.85 0.772
WBC (x 103/mm?) 8.30+2.31 11.21+4.77 <0.013
Hb (g/dL) 13.58+1.34 13.34+1.88 <0.020°
Platelet (x 10% L) 265.33£65.39 278.05+93.09 0.172
PT (sec) 11.49+5.36 11.49+2.24 0.501
aPTT (sec) 25.86+3.58 27.51+6.67 0.063
Fibrinogen (mg/dL) 255.57+67.49 266.00=81.60 0.109
AST (IU/L) 26.02+9.63 80.75+=85.97 0.000*
ALT (1U/L) 20.02+10.19 55.96+61.70 <0.001
CK (U/L) 123.00+57.25 2726.96+-4210.36 <0.001
CK-MB(ng/mL) 1.31+0.81 604.403977.87 0.150
Troponin-I1(ng/mL) 0.06+0.01 8.75+40.13 0.322
Serum myoglobin (ng/mL) 40.06+20.45 1991.72+5729.93 0.003'
Total protein (g/dL) 7.39+0.76 6.91+0.82 0.065
Albumin (g/dL) 4.32+0.42 3.92+0.47 0.099
Serum glucose (mg/dL) 112.93+26.02 136.55+50.38 0.001°
BUN (mg/dL) 14.19+4.60 20.38+16.28 0.012*
Serum creatinine (mg/dL) 0.96+0.19 1.25+1.08 0.053

CO: Carbon monoxide, ED: emergency department, BE: Base excess, WBC: white blood cell, Hb: Hemoglobin, PT: prothrombin time,
aPTT: activated partial thromboplastin time, AST: aspartate transaminase, ALT: alanine transaminase, CK: creatine kinase, BUN: blood

urea nitrogen.
T T-test
' p-value < 0.05
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Table 6. Comparison between laboratory data and time exposed to CO
Initial laboratory findings on ED arrival Total Group (n=98) p-value* [r1*
pH 7.404+0.076 0.371 0.091
pO2 (MmHg) 128,088+ 87.293 0.290 0.108
pCO2 (mmHg) 35.115+8.767 0.010 -0.259
HCO3 (mmol/L) 21.221+4.270 0.039* -0.209
BE (mmol/L) -2.67514.539 0.182 -0.136
CO-Hb (%) 14.985+14.262 0.180 0.139
WBC (x 108'mm?) 9.933+4.129 0.660 -0.045
Hb (g/dL) 13.445+ 1501 0.439 0.079
Platelet (x 10% L) 272.469+81.953 0.143 -0.149
PT (sec) 11.491+3.903 0.992 0.001
aPTT (sec) 26.784+5.564 0.162 0.142
Fibrinogen (mg/dL) 261.630+75.699 0.861 0.021
AST (IU/L) 56.735+69.999 0.000* 0.384
ALT (IU/L) 40.194+49.857 0.207 0.129
CK (U/L) 1591.191+3405.700 0.000° 0.446
CK-MB (ng/mL) 400.541+3237.410 0.834 0.025
Troponin-I (ng/mL) 7.302+36.692 0.949 -0.010
Serum myoglobin (ng/mL) 1193.311+4491.982 0.000* 0.508
Total
protein (g/dL) 7.118+0.826 0.047 -0.201
Albumin (g/dL) 4.099+0.489 0.016' -0.242
Serum glucose (mg/dL) 126.184+42.951 0.837 0.021
BUN (mg/dL) 17.663+12.892 0.000 0.349
Serum creatinine (mg/dL) 1.119+0.827 0.143 0.149
Time to exposed CO* 5.475+8.211

CO: Carbon monoxide, ED: emergency department, BE: Base excess, WBC: white blood cell, Hb: Hemoglobin, PT: prothrombin time,
aPTT: activated partial thromboplastin time, AST: aspartate transaminase, ALT: alanine transaminase, CK: creatine kinase, BUN: blood
urea nitrogen.

[r]: Pearson correlation coefficient

* Simple correlation analysis

' p-value< 0.05
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Fig. 1. Serum CK-Time exposed to CO scattered graph.
CK: creatine kinase, CO: carbon monoxide
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