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Carboxyhemoglobin Levels of Acute Carbon Monexide Poisonings*
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Table 1=}

Table 1. Age and sex distribution of study subjecls

Sex Total
Male Female 5/

Age No. t(())t;?

0~ 9 9 2 11 5.5
10~19 15 27 42 20.9
20~29 21 58 7 39.3
30~39 9 9 18 9.0
40~49 5 7 12 6.0
50~59 4 11 15 7.5
60 & over 8 16 24 11.9
Total 71 130 201 100. 1
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Table 2. Carboxyhemoglobin concentration on
admission

Carboxyhemoglobin(%) No. of Patients ¢ to total

~10 3 1.5
10~20 14 7.0
20~30 37 18.4
30~40 75 37.3
40~50 50 24.9
50~60 21 10. 4
60 & over 1* 0.5

Total 201 100. 0

*l carboxyhemoglobin concentration of 60. 8%
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Table 3. Range and mean of carboxyhemoglobin
concentration according to the level of con-
sciousness on admission

Consciousness No. of Carboxyhemoglobin
level Patients* Range Mean S.D.
Coma 32 21.0~60.8 44.64 9.60
Stupor 27 14.4~56.5 42.04 11.75
Drowsiness 73 10.3~52.8 36.52 8.82
Clearness 64 6.1~568.9 30.89 9.47

* Five cases of which consciousness level are
obscure excluded.

** Statistical test with ANOVA; F=42.7, F.g
(3,192)=2.68
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Table 4. Estimated on-site carboxyhemoglobin
concentration

Carboxvhemoglobin(%) No. of Patients* % to total

~10 1 0.5
10~20 5 2.7
20~30 18 9.7
30~40 47 25.4
40~50 58 3.4
50~60 40 21.6
60~70 14 7.6
70 & over 2% 1.1

Total 185 100.0

* Sixteen cases of which intervals between being
found and arriving at the emergency room are
obscure excluded.

*% 1 carboxyhemoglobin concentration of 74.2%
and 1 carboxyhemoglobin concentration of
74.3%

REfKRES] HiEBo] 44.6% 2 714 =stx MEEM =
Histie 2 BEHRT 2RE 29 7H(F-test; p<0.05).
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Table 5. Estimated on-site carboxyhemoglobin con--
centration versus the level of consciousness .

at the site
Conscicusness No. of Carboxyhemoglobin(%)
level Patients Range Mean S.D.
Coma 82 28.5~74.7 49.43 10.67
Stupor 18 20.5~60.6 44.45 10.31
Drowsiness 62 17.7~58.0  39.52 10.25
Clearness 10 24.2~38.7 32.71 5.36

* Statistical test with ANOVA, F=15.5, p<{0.01
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Table 6. Estimated on-site concentration of carbon monoxide versus the duration of exposure

Concentration of

Duration of exposure Chrs)

CO (ppm) <1 1~3 3~5 5T 7~9 9~11 11~13 Fotal
100~ 200 - — — — — 2 3 5
200~ 300 — — — 6 3 6 2 17
300~ 400 - — 1 4 7 4 1 17
400~ 500 — — 2 7 9 5 — 23
500~ 600 — — 5 7 8 4 — 24
600~ 700 — — 11 7 3 1 — 22
700~ 800 — 4 6 3 2 — — 15
800~ 900 — 1 5 — — - — 6
900~1000 — 3 2 - — - — 5
1000~1500 2 9 3 - — - — 14

1500~3000 3 2 — — — — — 5
3000~6000 2 — — — — — — 2
Total 7 19 35 34 32 22 6 155
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Table 7. Estimated on-site concentration of carbon monoxide to which the comatous patients were exposed

Duration of Exposure(hrs)

Concentration of No.of __ e . —
CO {(ppm) Patients <1 1~3 3~5 5~7 7~9 9~11  11~13
160~ 300 7 — — — — 2 2
300~ 500 17 — — — 2 7 8 —
500~ 700 17 — — 3 8 6 — —
700~ 900 13 — 1 9 2 1 — —
900~~1500 7 — 4 3 — — — —

1500~3000 4 2 2 — — — — —
3000~6000 2 2 — — — — — —
Total 67 4 7 15 12 16 11 2
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Fig. 1. Carboxyhemoglobin saturation versus esti-

mated concentration of carbon monoxide to
which the patient was exposed at home.
*Stewart RD (Ann. Rev. Pharmacol. 15:409,
1975)

BRAEFY Wk @& COHbMFEE(%) st it

EAH COREY Mo

Stewart(1975) ¢ {#:%F

o FEERER BREA AT

o}, BERES BRY
A9t B

Fig. 13+ g

COHb A & HEisle &

2 g g e
s

Blloll A = el o] 27

% B

1. COshEE £ COHbfRFIE

2] vhetel A =
fREERIFE o =
M ke A
Lo 2 %R “,%
WS mEER A
FELAER 24
1 ZRggel] o)l 2,
2 RS ¥olx
1981; %, 1983).

2 ZAe]
Rxe] =

Xk

23

LA o

1o

!

A

o)

= R
A g

ol ol o
A PR

ehe B kol

ol st BT ftff}ml

k3] 10~20fLe] 9l &8
ol fREpye s fERs

Wibtoll Sebrdtgiwl
L#o] A4 COHbE

2 %(1978)9) WAL 8
wE A

— 391 —

HRIAHiel 4 10~20fC7)

Mg R
Baker #:(1972), A%:(1973),

F1973)8 #E=

Wizt HI Ehdbiie]l @RI

REIQ] T EE AR
Feloh, whA FREBEKEBE

°l hg e —8 Huse] SR
i, ol & HH {3
BREAS
K7 BAE g 8
HISE, 19745 &9, 1080; gy,

a,

=

ghel Al ERFEH A KA H%D“f"‘i#&‘é*ﬁi&?ﬂ ]

il B R B o] E’A;TIJD;%?" uk

A 2 Hbrste] COHbRIEMTEE W&

2F353, Tah. 1=>M£P
wo = RgEmfge Bk
TR FAABRAEET
=] ﬂg};t—! Aoz FHEE o).
f"x“COFP*FEfg = COPE%E
=~ Meigs(1952),
Larkm%ﬁ(lQr@ zEl 2
o] % BakerZ:(1972)9
FEES] COHbfaFE

i3

L 'Cﬂ




—HFEE - FEE | 2 COhmEE] COHbE—

ST .

28%f New Haven Unitjgbt 18Rl FEedk 1058
o COFEBEY B#Hd 247 Meigs(1952) & 10541
¢ COHbgRFIE MEe] mlgEstds 14412 COHbfRFI
EE #g4dged A3 & gel 2%l st 28
1} o] A5 COHbz Ao AgHgoz A=A Z3
= =% COpigss COHbRITR A& ZA3pA gko] &
BEle] QA Ztgrie o2 AA AFAE AR
Bk Lotz A geor, d4FH %HE m
FCOHbfMES A As 495t Fz A £3 A
ol gt}

Larkin%(1976)-2 Wisconsin K& pbtel 19754 14
Mol wEed 20019 COrh#zdiel COHb#iFEs
#3472 (10~60%) A HBES @7 5H Ty
COHb&#FIE ¥ 482 <1 tel setis el T8 COHb
MRNEE 28.6%°1 3 5& WEs 2 A,

576nmel 560nme) A 8] BHEE Ketol Brulcers)
Desmond® mnormogrameli 4| COHb ffIEE HIE
H&(1978)oF &3l 18959 COhHZAES 716
(37.6%)7F 0~99%2] COHDb fufIEE, 57H1(30.2%)7}
20~29% <, S08U(15.9%)7F 30~39% % =° = COHb
fRFEEE 40% Ll ES wekd fls 14fEAM 7% vl stel
Yo FigfEe 19.9% 3t HE Ane 42y
a7 A2 7 COHb fFnERle] MMtk s 73
FotA & F97] #Tol, COHb 4479 53 &
RAAZAA G A FA el o] YA FUTE o
Vet 2% 4454 w8 FEAR AR AL &
B He] QA gol, B3zl COHb fERMES oW £
Ez i HEE AR g eA s o F
o}, w@aba 0~0%9 COHb fafnE S ey HiEE
Brstgetyd COrhEzES FHCOHbEMEE 29% 3
=7 " Aoz FARC

ol A& Aget B ARy Aste gy
A2 &H COREez ke HiEd COFEEEY
i COHbgufnEE s 30~35%2Fe FEEEE e
2 9e Rem Az,

SHCOpEiA % pHEEEs 4 2 F57149
vz H g Solo F48 COA b mEFEet A
et COHbE A3z, dA4% COHb: Abs2] £
e w2 ool et 2 BEmeES A
2% oA sle] THA o2 EHEERER TEw A7
W Fo M COHbgafEs COFEEEe B £ B
#®E gosted FoY FEBEEDZ 94Xz A4

COHb fEfifgel RS BHEAE BRATEASY
CO¥rE, BREEREM, nfig, MEKE, KAE, COY

g, RiEECOB 4 B (rate of endogenous CO pro-
duction) ==l x m¥ke] COFFE S O; B %ol
sl&vl (Coburn®, 1965), ol%F CO®E, BERM =z
fAa igel A Fag L F o, webd
COHbgRFfIE = BNl mAR COst mailed o3
AR A drlvt e COHbrF HASYE=7E B4
3= Ao 24, Haldane(1927)0] ¥ CO3ze) &#E
e Amaed sleld COHb gfiEL: 23 i
24 s Ee] goh. & ik COHbffuE sl 15%el
olE2wl EiESol el AFdEs, 30~40%4 A =
BESRSES], 40~B0% X & FEERAES migel el
2, 60~70%¢°] ol2W AHEq AmglelE Fide
Aoz G Yoh(Winter %, 1976).

2ev [H—3 COHbffE g~ =ste @Eige] =M
2, FHEE), HEEMH, SR, 28 BERE &
2tA FhEgRERke]l 2Es 2e bekd e (Polson 3,
1973; Kindwall, 1977). #3 A& LEESR0 U+
A A 16~20%2 COHbRE A = F -3
o8 ¢ e Aoz ¥ydz It (Stewart, 1976).
¥k o} 2t Goldbaum(1976)& COWIpsiflo] ¥rat
WRER, COHbHE A 2§ EEREHEREE ot
CO7} M) MEEE%REQ] cytochrome oxidase ao) HEEE
e Mifererli¢ 34 X3z st= 2z CO
hEE dosle 5 BEJ S vhd, COHbgsg et
COrpEfER el 4 —H3A 4&¢ FAstz g
(Goldbaum %, 1977).

2 zA4g Ao 4 = COHbERFIE 21%0 4 5 Bl
whAl BAlsl gl wiel, 58.99%¢ COHb fifns g
B w A BHEKEA BBt 9 FlE 9 A
Kol Kindwall(1977), Goldbaum % (1977)¢ £4
g AYE B Fye 9o, AA fdAe
FEE wet COHb fififfo]l FEI HEE 2o
ol —#iyl COFfle] 4 COHb#FIEA =E
FREES FlEe WY Aoz Adscl i &
COhgEfEEY COHbSRFE S HhHEHAIA HEEM
5 FEASTEE s BERMEA =32 2R 9 AR
ReiZ o} e vtehof o] COrhfze] o ul & Tkt
B FfEslel drleches —f{bxlo] Q= o A A
= COHb=gIMEEe 2ty fEffis 08 A2 722
A5,

2. COhEEE ¥ WACORBEHTE

18954l A 19124F AFo] o] Haldanee] CO= mA 2
Bl B HAAel AAL AP o7 Forbes %
(1945), Pace %:(1946), = 2] & Lilienthals} Pine {1946)
%o A Aol JAaAL uigte g CORAMES M

ol

R

— 392 —




—Cho & Yun: COHb Levels of Acute CO Poisonings—

FCOHbRRIE 2] A& Bz RTEddz AR
@&, o5& meCOHbSHEE CORES BE
Beliiel Bol Ao BN BE e Aer 47
3tg o}, Hatch(1952) & Forbes#%ol A2 & o] &8«
s COHb#MEE S mACOBE-L S8 MEE
Zta gl ®oz BEAZAC.

19544F Forster& A 2oz COBE, BHEEMe
Zeetd 140@9 MuSigst === BB HHE
+ 8%y 2, Coburn %(1965) & REMCOR £
Wirse] F/147 0

B2} Kok Coburn®el &% kol COgel A

COHbEEME HESTol & 2 714 314 s, Bz
wEh BEEAN KA filge]l A Fug
& BE 2 = BRE CORFERH & HA%mez
2 rEe] e BEEe] wol, Peterson  %(1970)°]
EAE-S #Ho 2 25ppmo 2 YE 523ppmAtA Y %
BE COREEs ABEYS 3t mACORE, BEN
H, =8z REHEHERNS itz COHbfafEE
#ite BRAE COREEEY BACOEE #Hitd A
&5kl =,

Peterson®:8] #:Zi=\& A HED #£EE CO
IREERF] 5 ote] FiEEel /W Eo AA A k@i
wE ZHE Rste] F1 Rt AGHL U F
FUER fiEEl Fl3 Stewart(1975)9] COHb ZEfhiw
dlA #EEE ¢ 9% COHbfIfEFEROE €53 =&
e vrE = S0 AR 8o HERBENMY B’
PRt A $As0 Aoz COBES
WA #iEhe ez A4dEY, oz BERIEY CO
BEHEE FERN B BEY EHFERA I obe
# HHYE RERES AL COHIE] fTgelet & A
o7 Azg,

FE—BEEPEEEY PEEES FESEY
FEE firh carboxyhemoglobin (COHb) #ufn/E & iuig
3tel Ao BRREL M-S BRiz, =3
Peterson %9 #E3HRE FiA st hZBUES) 8% CO
RES fEstzAl, 19804 1HEH 19824 128747
SEH A RBEFRE B BT SECOohEE
b WEHSREE SN 2= 201419 FHE ST
HHRE o7 g

1. BEESE ks mf COHbfafiEs it
34.8%, zel= dhUifl, RAARE &4 36.1%, 35.0%
°lglen, FREEEY m+ COHbffE THE=

43.8% = #E&H= A

2. RiEEE HERIARES) =& m COHbiuFIE 9 %
HEmR Za@RkEd =& 0+ CORbimMEHREES
£f BHRRBY EE == HET 22 e
.

3. PEBREADAMY BACORE #HF+: 118ppme] A
5,583ppmo 24 BHBEY 5% rhgFel FH 200ppm
~800ppm¢| CORME] BEE=lod ZHeoz Es,
Frel B Rl 2o TigCORE T 300~700ppm
BEE ##EE A

—ABSTRACT—

Carboxyhemoglobin Levels of Acute
Carbon Monoxide Poisonings

Soo-Hun Cho and Dork Ro Yun

Department of Preventive Medicine, College of
Medicine, Seoul National University

Carboxyhemoglobin concentrations in 201 patients.
admitted to the Seoul National University Hospital
between Jan. 1, 1980 and Dec. 31, 1982 with a dia-
gnosis of acute carbon monoxide poisoning were de-
termined with IL-282 CO-Oximeter (Instrumentation
Laboratories Co.). Mean value of carboxyhemoglobin
concentration at admission was 34. 8% and it increased
significantly with the severity of consciousness de-
terioration.

Using the mathematical model of Jack E. Peterson
et al (Arch Environ Health, 21:165-171, 1970) for
use in estimating carboxyhemoglobin, the concentra-
tion of carbon monoxide to which the patients were
exposed was predicted. Over 75% of patients were
exposed to carbon monoxide at concentrations between
200ppm and 800ppm for 3 to 9 hours.

REFERENCES

Baker, S.P., R.S. Fisher, W.C. Masemore and IM.
Sopher: Fatal unintentional carbon monoxoide poi-
soning in motor vehicles. Amer. J. Public Health
62(11):1463-1467, 1972.

Bickerstaff, E.R.: Neurological examination in clinical
practice. 8rd ed., Blackwell Scientific Publications,

— 393 —




—WFEE - FE 24 CORERES] COHbfE—

1976, pp. 214-216.

BER, S S —EBR{LRFEBFREEA oA K
Wimae kol PR EEECRY B%E. BHEER 21(2):81-
88, 1978.

WEE, FEYE &3 S -ECRFHEERES W
T BNy BHYE. BEFEEREE, 7:359-366, 1974.

A, Tk FRE . EE-ECEEPREE K
Behr FERE 2 BHEREC WY FEWEE AS
SCERE, 22(12:83-91, 1981

-Coburn, R.F., R.E. Forster and P.B. Kane: Consider-
ations of the physilogical wvariables that determine
the blood carboxyhemoglobin concentration in man.
J. Clinical Investigation, 44(11):1899-1910, 1965.

Forbes, W.H., F. Sargent and F.J.W. Roughton: The
rate of carbon monoxide uptake by normal man.
Amer. J. Physiol., 143:594-608, 1945.

Forster, R.E., W.S. Fowler and D.V. Bates: Consi-
derations on the uptake of carbon monoxide by the
lungs. J. Clin. Invest., 33:1128-1184, 1954.

-Goldbaum, L.R., R.G. Ramirez and K.B. Absalon:
What is the mechanism of carbon monozide toxicity?
Aviat. Space Environ. Med., 46:1289-1291, 1975.

-Goldbaum, L.R., T. Orellano and E. Dergal: Studies
on the relation between carboxyhemoglobin concentr-
ation and toxicity. Aviat, Space Environ. Med.,
48:969-970, 1977.

WEEBEETER | 19815EE AWA A = mERE
=, 1982, BHOTAFE.

Hatch, T.F.: Carbon menoxide uptake in relation to
pulmonary performance. Arch. Indust. Hyg. Occup.
Med., 6:1-8, 1952,

SR, BEE SEE FEE, &% 8HH FHE
EuRe iRt adiTd WY FAy HENEE 8B
WaE, 23(10):879-887, 1980.

&HE % HHEREERY BRELENETS: &
s ABMAEEIE. REBRERE, 35.1-16, 1983,

Kindwall, E.P.: Carbon monoxide and cyanide poiso-
ning, In: Hyperbaric Oxygen Therapy. Edited by
J.C. Davis and T.K. Hunt. Bethesda; Undersea
Medical Society. 1977, pp.177-187.

AAANEL 2AFAT 198007 B FHAMN =BT,
1982. ZAA 7 ¥ 4.

Larkin, J.M., G.]. Brahos and ]J. Moylan: Treatment
of carbon monoxide poisoning; Prognostic factors.
J. Trauma, 16:111-114, 1976.

Lilienthal, J.T. Jr, and M.B. Pine: The effect of
oxygen pressure on the uptake of carbon monxide
by man at the sea level and at altitude. Amer, J.
Physiol., 145:846-350, 15946.

Meigs, J.W. and J.P.W. Hughes: Acute carbon mon-
ozxide poisoning—an analysis of one hundred five
cases. Arch. Indust. Hyg. Occup. Med., 5.5344-356,

9 1952.

Pace N., W.V. Consolazio, W.A. White, Jr. and

A.R. Behnke: Formulation of the principal factors
affecting the rate of uptake of carbon monoxide by
man. Amer. J. Physiol., 174:352-359, 1946.

Peterson, J.E. and R.D. Stewart: Absortion and eli-
mination of carbon monoxide by inactive young man.
Arch. Envirn. Health, 21(8):165-171, 1970.

Polson C.J. and R.N. Tattersal: Clinical toxicology,
J.B. Lippincott Co., Philadelphia, 1973, pp.578-
637.

Raphael, 8.5.: Lynch’s Medical Laboratory Techno-
logy, 8rd ed., 1976. W.B. Saunders Co.

g, £ogd, A9, HAEFF, AGHFFA 4
st FH e AR BAe AF Carboxyhemo-
globin® o v} gk ik, W=, 16(4)1265-267, 1973.

Stewart, R.D.: The effect of carbon monzide on
humans, Annv. Rev. Pharmacol., 15:409-414, 1975.

Winter, P.M. and J.N. Miller: Carbon monoxide poi-
soning, JAMA 236(18). 1502-1504, 1976.

— 394 —




