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(# ZE] BH ZOTeSisl s A e ER A LEE Wb G IR M E. ik 189 filkiA )L E & L
GRUAE LW It 75 9], JE%e 52 4], /i py i it 32 461, 1 % B2 3000 30 451)) Ko 142 {535 BRZH 8 JLIR] 25 5 3l ik £k 6 4
I A8 1 B LI 2126 13 ( COHb) il S RHET 3R (STB) 5 %5 il 2H 3> K50 12 bk S e Bk 2 AT /5 2 COHb J¢ STB,
NP SAS 6. 12 it s dEfTAb B, 458 ¥ifiZE COHb K STB 4334 (3. 64 +0.83)% ,330. 84 +77. 15 pmol/L,
B3 T AT IRZH 4 (2. 38 £0.35) % 1 130. 18 +32.86 pumol/L(P < 0.01) ; /5Py Hi 12l COHb J STB 4351y (2. 48
+0.53) % ,184.15 +£29.35 pumol/L, E T IEZHAY(2.24 £0.32) % J2 112. 11 £17.45 pmol/L( P <0.05) ; J8%yge I+
FLAIEZH STB 4354 286.71 £45.66 wmol/1.,299. 15 +44. 14 pmol/L, B3 % T Xf MR 2H 146. 23 £31.26 pumol/L J
57.33 +7.83 pmol/L(P <0.01) ,ifif COHb #(2.36 £0.50) % } (1.84 £0.49) % 5% BE2ZH (2.20 £0.39) % K (1.67
+0.43) % LL#, 22 R ITC WM (P >0.05) , FilPE s [ IHA] STB {I%F A % i 4 =i [ R4 (P < 0.01) , T COHb
FRTIEE(P < 0.01), ¥ i 2H K50 & i bk fo 5 3Kk 85 A YT AT 5 COHb 4351 2 (3. 64 +0.83) % f (2. 68 +
0.51)% ,STB 454 330. 84 +77.15 pumol/L }% 230. 18 +42.96 wmol/L,JGI7HIG A ZE S A B EM(P < 0.01),
#5i¢  COHb W% rI RN IRLT R P & 04 b7 , A B T3 A= LI R 2 W 148 9897
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Value of carboxyhemoglobin in the diagnosis of neonatal jaundice

PU Xiu-Hong, LI Qian, GUO Xiao-Qing, AN Tao, QIU Meng, WANG Xiao-Qing. Department of Pediatrics, 309th Clinical
Division, General Hospital of the Chinese People’s Liberation Army, Beijing 100091, China ( Email ;xbwang@ ict. ac. cn)

Abstract: Objective To study the value of carboxyhemoglobin ( COHb) in the diagnosis of neonatal jaundice.
Methods This study consisted of 189 patients with neonatal jaundice due to hemolytic disease (n =75), infectious
disease (n =52), intracranial hemorrhage (n =32) and breast-milk feeding (n =30) . One hundred and forty-two
neonates without pathological jaundice that were gestational age-, postnatal age- and birth weight-matched were used as the
Control group. The level of arterial capillary blood COHb was detected by a 270 CO-oximeter connected to an 800 series
system. Total serum bilirubin (STB) content was measured using an Abbott Spectrum CCX chemistry analyzer. The levels
of COHb and STB were measured at baseline, and again in patients with jaundice due to hemolytic disease after intravenous
gammaglobulin treatment for 2 days. Results The levels of COHb [ (3.64 £0.83)% ] and STB (330.84 £77.15 pmol/L)
in patients with jaundice due to hemolytic disease were significantly higher than those measured in the Control group [ COHb
(2.38£0.35) % ; STB 130. 18 £32.86 wmol/L ] (P < 0.01). The levels in patients with jaundice due to intracranial
hemorrhage were also significantly higher than those in the Control group [ COHb (2.48 £0.53) % vs (2.24 £0.32) %
STB 184.15 £29.35 pmol/L vs 112. 11 +17.45 pmol/L; P <0.05). The patients with jaundice due to infectious disease
or breast-milk feeding only demonstrated higher levels of serum STB (P <0.01) while COHb levels were not different
compared with the Control group. The patients with jaundice due to hemolytic disease or intracranial hemorrhage presented
with hemolytic unconjugated hyperbilirubinemia and had significantly higher COHb levels and lower STB levels than those
patients with nonhemolytic unconjugated hyperbilirubinemia ( caused by breast jaundice) (P <0.01). The levels of COHb
[(2.68 £0.51) % ] and STB (230. 18 £42.96 umol/L) in patients with jaundice due to hemolytic disease decreased
markedly after intravenous gammaglobulin treatment (P < 0. 01 ). Conclusions The COHb level can be used as a
supplementary indicator of increased bilirubin production. The elevation of COHb can be useful in the diagnosis of neonatal
jaundice since COHDb is elevated in hemolytic disease and intracranial hemorrhage.
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SEARRR (CO) fE AT R IR LT R = ik b R
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1 A#ARBFNFGE
1.1 xt&

S ol A B JLEF 2003 4 1 H % 2005 4F 10
FWGA 15 s R IT 850 87 A4 LI 189 3], Jif i
36 ~41 J& 1T 2 500 ~4 050 g, 5 102 5], % 87 4.,
BEGRAETCI AR 5, JCAMIE M CO #5 filsb o AR 4 8 Im
RS MU 4 40 OFr 4 L ABO ¥ IlL4H .75 5
QR PP 20 : 52 5] (I 48 27 1), W I e 12 3]
JHestizs 6 91, YL RS 7 ) 5 B)Fi P HY M4 - 32
5] o X BT s 1 i 26 1), i S 5 1 6 457)) 5 (R
R AERELPE O 30 Bl X HRZH 142 451y R 30
A T PR B R e L, e R B L, T
VPR, AT IE R . 55 78 i, % 64 i, ik
W% H S AR R S5 LR 4 A DR TR
1.2 Fi&

R B EFE R A /) AR 711 800 #5714 A sl Ak 1k
IS5 B AR i 4 270- 1 %8 AY ( CO-oximeter ) il i
COHb, HshkftE40 1M & M 100uL, & T 4°C & 4%
30 min W2, I RIBFAE M58, LA COHD (5 i
LLEP(HB) FE (% ) Fon . R EEAER &
A CCX A=Ak A 3l 43 B A 5 ik . STB ., 955 151
2H 5 X R R[] 0 72 COHb K STB, Ak L I 2H
TG K S Bk 1 (IVIG) 5 H (1g/kg, 174
~6 h #likiE ) 697 2 d J50E COHb & STB,
1.3 SitFahE

i 1 SAS 6. 12 it i, AT A BEkk M e
XPERE ¢ K30 LA B[R] 4 BRI AH DGR BT o iR
PIE bpifEZE( v +5) FR,P< 0.05 hEFHDE
PEo r> 0.5 RIEAHSE,r < 0.5 JoAH .

4t

=A

2 #R

189 {5 AN [ i A BT S48 A L eI 8 L o3 3l 7
STB FRIE (RN 5% B ZH H # VT C &[] iy i i COHb
Ko STB,HrtE )L I 40 457 K5l IVIG 3697 ,2 d )5
7 COHb K STB, 45 R40F

2.1 #FH4£JLABO AMmA

75 LS X IR 42 BAE H IS AR R E
PE(P>0.05) , 714 COHb & STB ¥ i 2 &5 F X
WA, 25 BEME(P <0.01) L3R 1,

*1 AMAEEEA COHb,STB Lk

(x£5s)

40 B H i COHb(%)  STB(pumol/L)
YPEE4L 42 2.57+1.98  2.38+0.35 130.18 £32.86
w4l 75 2.89£1.73  3.64+0.83 330.84 £77.15

! 0.9061 9.3494 16.0369
P >0.05 <0.01 <0.01

2.2 RRMERE

52 il jB L5 X B AL 40 5] H S 2% 53 6 35 Pk
(P>0.05) ,/B%YL2H STB i 2 = T4 R, 22 S AT i
BFEME(P <0.01), 1 COHb 5%} M2 HL A 22 5 T
WEME(P>0.05), WK 2,

£2 B AS3EEA COHb,STB L (x+s)
A5 s H i COHb(%)  STB(pmol/L)
XHHEZ4L 40 4.20+1.20  2.20+0.39 146.23 +31.26
Y 52 4.31+1.07  2.36+0.50 286.71 +45.66
' 0.4585 1.7602 19. 6539
P >0.05 >0.05 <0.01

2.3 miRHmA

HIfiL2H 32 815 6 FR2H 30 ) H it 22 F 0 & vk
(P>0.05), 1120 COHb 5 STB ¥y T-xf HR2H , 2%
FHWBEM(P<0.05; <0.01), 1L#E3,

%3 Ym4AS3$ERZE COHb,STB tbiE (% +s)

Hn o BiE H COHb(%)  STB(umol/L)
YR 30 1.50+£1.20 2.24+0.32  112.11 £17.45
g 32 1.62+1.02 2.48 £053  184.15 £29.35

! 0.4182 2.1143 14.52

P >0.05 <0.05 <0.01
2.4 EXRMEHIAMEEAR

B EIE AR L 30 451 55 %0 REH 30 ] H i 2% 5+
T F (P >0.05)  BEFL M ROH A STB I 35 T
XFHREH, 22 A R & 1 (P <0.01) ,{H COHb 5%
M =R IC R EME(P >0.05) , Lk 4,

*4 BIHESXIEE COHb,STB LB (v+s)

Hul o B H i COHb(% )  STB(pumol/L)
WHHEZH 30 17.56+4.40  1.67+0.43  57.33+7.83
B4 30 18.79+4.12 1.84+0.49 299.15 +44.14

! 1.0989 1.9512 14.51
P >0.05 >0.05 <0.01
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2.5 AmMMESEEBRIENEASIEEDESE  CO, RIS R AR IR L% 20 JF EFA 5 o0 IR 2T

FEPRLTE MGEZH STB & COHb Eb %

Vs At v T L A 4 B 5 P S afi ) STB
5 COHb EAHE(r =0. 84892, P <0.01) , JE ¥ 1f ok
T M AHZE (B FLE B9 4H ) STB 5 COHb JGAH 36k
(r=0.2412,P >0.05) ., ¥ iP5 AL STB KT
JEF L S ] IEZE T COHb Kb 2 25 T Ak v i 1k 25
[AIAHLH( P <0.01) , W3S,

&5 W4 STB & COHb Lbik

20 51 11154 H i
IR A AEZE 107 2.25 +1.28  3.06 +0.68 257.50 +53.25
e mPEE AL 30 18.79 £4.12 1.84 +0.49 299. 15 +44. 14

! 34.6036 9.1513 3.9094
P <0.01 <0.01 <0.01

(x*5)

COHb(% ) STB( wmol/L)

2.6 AIMA IVIG BITRIfE L

iz JL ABO # 1 41 #% IVIG 387 J COHb K
STB ¥4\ R TFA YT AT, BOXT BERE ¢ Ko 2% 52 41 1
AP <0.01) , JLE6,

F6 A4 IVIG jf7ralf5 COHb,STB fb%&
(x%5)
Ayl Bk H i COHb(%)  STB(wmol/L)
BIFET 75 2.89+1.73  3.64+0.83 330.84 +77.15
WIFE 75 4.89+1.73  2.68+0.51 230.18 +42.96

t 8.1398 34.899 24.72

P <0.01 <0.01 <0.01

3 itig

B LB R B A LI ULe , 3 (BR
H AN ) & UL A RS A5 00, 20 B Rk e, o
QAN S e = 1 A N 1 e 5 2
N EVN EEARE - & 2 = [ PAN i E) &L RS
iy, RP AR ZT 2 7= f: 1 16 i Ko/ s A 21 2R3 R s b, 2
SRR F A L R A
TGN CET AR L i ) TS BOI8 21 2= ik s B A
WO, LT BOR s AT, B AR R T
B L eI IV o 7 BT 2 e 2 4 Y BRI AR 2 et
KA NRLT 2 s i TLR AN TR o A B A =i H =
B PR A A R 2T 3R 7 i i K2 W Mg
WITAEZERE L ARNTEN: CO T2 ik iia
J A% 1T (NADPH) FOZH A (5 3 P450 [ 1M 2125 i
S (HO) AL B9 M 2T 40 = A g . HO Wi
MR AR B, IF RIS I R A 2 Y

0 CO 5218 11 (Hb) 4546 LUk 4 1M 21 8 1
(COHb) JE U5 M G 3R 2 1) il , COHD 43 BT i)
CO BEPFAHEH . MR RAS T, COHb /K5 4 it
P H B CO & -7 114, 0 52 1 ¥ % COHb K238 <,
K CO(end-tidal CO, ETCO) #RAT LA )42 2 {4 py iR
LR i, AR [ Ah2 o IR 22 R FH I 1
() COHb ¥ i & ETCO 1 Jhy i 1t N £1 K 7™ 5 (1 4
#ro 1 Kaplan 2891 1 Jalloh 251 #EBF5E G-6-PD
e £ L ima AR B R s 43531 A ETCO & 1fit /f COHb ¢
J3E AL 5 100 S S B2 4T % 7 . Stevenson' ! 4]
TEE 0 E A L (30 £6) h B (1Y STB 1 ETCO &
T R R, 2 T S iR A LB R th IR R
PRI (U AL ) T EGA 2 T LT T PR AR
(Z5ABEfi) PrE, He s AR BE A TMAE R 6. 4% , BA
PEFIE A 99% o ik S8 ML 21 26 1 I 52 B4 FH O vk
AR R oo AT
SAER AR S (R B AR R A, AR 4 MELLAE
I RHE) 5 5 B R E ik 5, Jtn 2, 45708, T
T AWML COHb A8 46, 7E 1. 5% ~ 10% {5 [
H5EMOEERAE VM (r = 0.98, P <
0.01) , ATFEIG RHIE) o ABIFERI R F L0 22 CO-
Hb,

ARHIFGE R, 45 4 WL PRI B B A L AR
JL STB 4%} FR2H 247 B 8 386 o, {9 2B L il CO-
Hb 1 = 5ok 38, Ul I A8 PO IS O T IRET 3R
PRI Z RS R E AR E RN . B LA
I A2 ok W B s S ofi )L COHb 55 STB #4  F %t
R4, 25504 W PE(0.01 < P <0.05) , {H5 ¥k
DLV MR AH EL 38 B B AR 0 B i A8 A1 1t 1
WA s oS EA I (W N (1| K =g A e NN
. e S mEL/ P BE LR, AR5
YL PR BE L COHb 5 X i £ 7 0 %
PEo PR IERT AR LT R 3w AR = m i 2,
AR5 IR T UM BB IR IR R A IR AT 2RI
ght BRSO . AL ) FRE G 1) /0 , H.
Hils A 4.31 £1.07 d, JyfrAs LA B v e g e 301
XSS HIA e, A Rt — . HRTIA A B
SLH ) B~ 2 AR TS R TG 3 v S0 A P 4
TR PR SO A MG IR T AR g B S
JE )L COHb S5XF R4 b 2= 7 o &t 2Rt
FEARLT R e o £, DL 45 S F 2R B
FEAE R, Hintz 2560 00 BEFL M N T 55 Wi 4
B/ L (BRI PR ) A2 )5 72 h 24 )
STB {H } ETCO {H, B FLME R4 STB {H 2 & & T A
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TR EPILH R ETCO B 22 57 T8 o E M, #s b
FLMEFR/N LA B A 2l TR LD 3R 7 5 5 n r 2
ASHIF G0 XI5 L v TR 42 IE T 3R 10 4 (3 il 28 %
MR IMLZH ) S ARV i e TRl I 20 3R M e 20 (BEFLAH)
STB . COHb 43 A FEAT 1 2H N B9 AR G oA b 4 1)
22 5P U E, S5 R B, 5 il Mk i (B] I 2 STB 5
COHb TEAHZC, E# il P = [ IR ZH STB 5 COHb Jg
AHOCHE o ARZH R8I L b3 i 1 s 1] B ZH BB B
2H STB 5 17 114 e T) IE 20 R i 260 Fn i i 26 ( m]
A5 BR LM BRI A RS SR Il S I 12
W . IRYT A C) L T COHb ) i 25 TR
M SRR e SR 7R~ COHb il AT 4R A J
TP Il S R 2T 3R 7 s 18 0 ¥ 8 b 5 B LA B I IR
LR R RIS R H S IR A A

A L I A IELZT 2R 7 e e 3 P 3 0
Sy BN LT 2 , IS L5 T RRAA YT o KR B
Jik S R AR 1 AT LA P B EL R A B R GE Y Fe &2
A, el B AR BB ) 21 20 LA B B A SR IR, AT 9
BRVS UL o ORI AR LI I AR LS R R o
IVIG 471 T, LA B & A= 12T 3R i s B R A1 46t 1t
R, Ergaz 251 (ORIFSE & BB AR LI 0% 78 FH 5
UK S % BR O HIR YT 5 COHb iUl T F T
30% ~ 40% ,UESEHIT R SE . ARES T, T L2
BJLZ IVIG JA¥7 )5 COHb K STB # 8 E L Tia)7
R, AR E 52 H P Ak AT 5o Ak Vieman 451 3 o )
EMEE K CO 1y i HE 1 Z ( carbon monoxide excre-
tion, VeCO) F3h %) 55 56 §1F 32 5% JR IR ik ZnPP ( Zinc
protoporphyrin) FEA M HO 3GV, A EH T8 4
JLH AR FIYR ST

FRAEG DL AifF 52 45 S, COHb U % 7T {E A AR 4T 2%
PR RS A B TR A LR K 2 W S e S
16T, COHb 13 5 22 48 7 i ifn, S LA T )
i IVIG AT T 1, ek g | BEFL A5 PR 3R i S0
COHDb ¥4 A B I, W0 10 25 7 5 O RS | JH il s =
A AL G 30T 7 vk o IR Eo AR LA
A FR ST I RN B s 5 COHb A Bl T 4] Wy
SEAEAENR LT Z 7 B 3 = N8 9097 .
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