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Effect of admission anemia on the prognosis in pediatric patients with

moderate to severe traumatic brain injury
Lu Siwet, Fu Yueqiang, Liv Chengjun,Xu Feng
(Department of Critical Care Medicine ,the Children’s Hospital of Chongqing Medical University;
Ministry of Education Key Laboratory of Child Development and Disorders)

[ Abstract ]Objective ; To explore the effect of admission anemia on the prognosis in children with moderate to severe traumatic brain
injury (TBI). Methods ; This retrospective cohort study was conducted in Department of Critical Care Medicine,Children’s Hospital of
Chongqing Medical University between May 2012 and October 2014 including patients with moderate to severe traumatic brain injury
[Glasgow coma scale(GCS) 3 to 13]. The patients were divided into non—anemia group(Hb=100 g/I.) and anemia group(Hb<100 g/L)
according to admission hemoglobin level. Non parametric test and chi square test was used to explore the differences between the
groups. Multivariate logistic regression was used to identify risk factors related to mortality. Results;Totally 109 patients were enrolled
and 17 patients among them died in hospital. The admission hemoglobin of 52 patients was less than 100 g/L. Compared with those of
patients without admission anemia,the ages were younger, GCS and PTS were lower,and the length of hospital stay was longer in pa—
tients with admission anemia(P<0.05). Univariate analysis found that admission anemia, hyperglycemia, GCS<8, pediatric trauma score
(PTS) <8, abnormal pupil reflex ratio and polytrauma significantly influenced mortality (all P<0.05). Multivariate logistic regression
analysis showed that admission anemia (AOR=9.383,95%CI=1.086 to 81.094,P=0.042) ,abnormal pupil reflex (AOR=23.121,95%
C1=3.680 to 145.270,P=0.001) and admission hyperglycemia(AOR=15.181,95%CI[=2.019 to 114.160,P=0.008) were independent
risk factors for death in children with moderate or severe TBI. Conclusion . The admission anemia is an independent risk factor
for the mortality of pediatric patients with moderate to severe TBI. And admission anemia is associated with prolonged hospital stay.
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A5 PR 473 (traumatic brain injury, TBI)J& JL
AR ASE T EE B R, 2 AP R AR A 1 Mk
0 LA BRI B R R, B Th EEE TBI L
MAT BE R A0 240, FL I TBI A8 1Y DL IF:
KAE , A WFIE R PR 50%0) TBI 4 B 33 18] 1
LIEF/NT 90 of 1,

I 2T 88 PR LA S U224 19 DGR R 26, 21 A
B S D Ak S PR FE ) TBI SR
WFFE & BRA I BE 0 5 M 450 43191, %% I T S S0 N
Jik i 42 VR R EE TR R T TBIL A8 35 251 PR # Jk af 4 i
JEF RS M4 RGEA R IFA T, A5 A3
5 TBI BFBFET-AHIEES ) Litofsky 2800 B BE2 1ML
5 TBI 84 1 )5 AR RAS R8T PE G, SR
M, WA AR ABEFA UL (10 g/dL) 7EFE AL TBI
KHEEN 9.8% , A EERL TBI B FET- BRI
RO HarE s F RIS JLE TBI BF 5 5%
RIRRIE L

JLEE TBI B TE B AR AR, A B i dn g
1 AH I R DDA 55 AN T BT A B T kL
FNEST o AW /b ABE 3% 15 rh SR TBI AL
FET-F SAEBER AT PICU AERERf IR 2R

1 #AREFTE

1.1 Akt s ik

BUBESIHT 2012 4F 5 H 2 2014 4F 10 H 91176 5 PR I
BB )L P2 B 8E B2 2= BHa Y7 1Y o 8 8 TBI A8 LAH
KR, PABRIE: TBL LA <16 2 | ABAs il af Bk
P43 (Glasgow coma scale, GCS)3~13 43, HEBRARIUE . 4Fi5>16
& ABEHi 4T TR MIGYT R BTG 47 5
AR WA T MR AT 24 h Bl BB | I A R
U BRSPS B U AR T i L

K ABEIMB ST T 1<100 /L 52 SCHFE M5 AR
FhPK IS IMBEE>11.1 mmol/L & Xk iy U8 ; A B i) X E £L
AN R b L AIOK [ 7 e AL o o LG T Il oMo i
FLprEI BRI TN H R LZA T 20% H EE B A (5)3%
NaCl WM/KIAIT . A FARIGAER BILLG T AP Z AL
ARIGIT .
1.2 JoRblcsR

WS ABRUE LR PE S R & AR A BE GCS 1T
43 ABEE UM AT Sh Ik A< i B AL H] L AL R
55 Bk TBI AN To& IF HAWME 23451 0 1208 Sk AR XA
BORL, A AR RS Wi UK AL

THOIF A LB R 143 (pediatric trauma score, PTS )03
PTS FIPEAL LB AN G5 RS
1.3 B E4R

BENBET AT T B b, LUEAE R~ BT B[R] Fl
ST BERTT I A R B
1.4 %it¥Fik

K HI SPSS 13.0 ettt , i Bk LA Shapiro-Wilk 462
IR TR 5 BUE S50, IEA 0 A LA + prifi 2z
(x £ 5)FR, WS EIELL M(Pos, Prs) R o #5IES M0
VIR AEAS ¢ KB e AT 2L 1) HARS 5 A AN e A0 A7, DU AR
SRR 77 (Mann—Whitney U test) JEAT4HIA] F A% 5 31400
bR R U5 K e AT 20 [R] LU 4% 5 B2 £ FL 22 48 1 logistic [A]
VA HEFFE % MR SRS T- I BT fE R R 2, KK i a=
0.05,

ARWFTEAEANA 109 & FER TBI L, &Lk FFE A TBI Y
HEIFR N (413%) , 52 2 LABEIMLE <100 g/L,
HRE AR 2T 36 K6 109 44 FhEE R TBI f L4 kS
IMZH (Hb= 100 /L) %% M14H (Hb<100 g/L) , 28 B 25T 43
ML, SRR R L EG S, FT 20 A LAF RS T /)N R o fg T
B2 FETTRE R AR A IS H EAR AR GCS 1 PTS T
3 BEAR, T HLEE B [E) B4 (3 P<0.05) . {HJ2 2 4 LTE
G I HABNER A B LR 5 AR MM E A
B IMUBRE 7K 7 PTCU A% Big st 1] 52 403 ML 45 1 22 5 0 AT 4
PEE (3 P>0.05), iLF 1,

92 & BILAIRIT G A b i A28 B, 17 4 [BLIRYTY
TR A BENAET . JET- RN 15.6%, FAIG4L S5ET- 48 L
PRI R A B AN Jfi /N 2 A5 L T T A 25 5
WA G F3 L (P>0.05)  TTABE GCS #F4  ARBE PTS #F4)
ABEREFL R S 58 TBL & HALERS 145 A B & I ALA
e 4T 26 P e A7 T L ANBE T 4 i L2 o) 9 22 RAF e G
B PRI N Z SRR TBIELIET MG, W3R 2,

AT AABE R I GCS<8 PTS<8 AR fLE 553
JETS A A B0 AL LT B F1 <100 /L 45 AR 7 &
A2 T logistic MR PRI L I Z06 @i AU TBI L
FET-RsEM, LB PR TBI FET AR 2 AN {E I 43,
AT K AR R MU (AOR=15.181,95%C1=2.019~114.160,
P=0.008) . A i FL 52 53 5+ % (AOR=23.121,95%CI=3.680~
145.270, P=0.001) F1 A B 7% 1fil. (AOR=9.383,95%CI=1.086 ~
81.094, P=0.042) ¥ &b 8 TBI H JLFE T (007 fE ey R 2%
T 2 I AW JIE 2§45 45 (AOR=3.257 ,95% C1=0.360~29.501 ,
P=0.294) , AB% PTS<8 (AOR=1.958,95%CI=0.151~25.315,
P=0.607) FA i GCS<8 (AOR=3.892,95% CI=0.373~40.595,
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F1 FRAMASRMANMKEFELE

I PRASEAE Hb=100 /L 44 (n=57)  Hb<100g/LZ (n=52) ZhCh B P
SEWAIM (Pss, Pys) A1 69.0(52.0,96.5) 20.0(11.0,65.8) -4.966 0.000
TRBREM ( Py, Prs ) kgl 20.0(16.5,28.5) 12.0(10.0,19.0) -5.540 0.000
BT (n,% ) 4 13 6.680" 0.010
ABE GCS F43 M ( Py, Prs) 9.0(7.0,12.0) 75(5.0,10.75) -2314 0.021
ABE PTS ¥4 M ( Py, Pss ) 7.0(5.5,8.0) 6.0(3.0,8.0) -2.193 0.028
BRSS9 (n, % ) 8 14 2.804" 0.094
PLT (x+s, x 10°4~ /L) 269.9 +79.6 258.0 =103.8 0.675" 0.501
WBC (x5, x 10°4~ /L) 19.2(13.4,245) 14.4(11.8,19.8) —2.490 0.013
B¢ ML ( mmol/TL) 6.0(5.1,8.4) 6.3(5.2,10.3) -0.631 0.528
BN (n,% ) 26 26 0.210 0.647
PICU {EBERS[RI[M ( Pos, Py ) ,d] 1(1,35) 1(1,3) -0.361 0.718
SEBERFIRIM ( Py, Pss ) ,d] 20 (11.5,28.0) 15.5(8.0,24.5) -2.107 0.035
ZAREF AL A (n, % ) 27 18 3.309° 0.191
AL EATE 22 20
Fit 8 14
Hza, Y2 H;b:fE

F2 TFEASHTARKFELR

It PRAFAIE JE(n=109) TG4 (n=92) FET-H (n=17) VA P{H
AERE M (Pss, Pis) 54.0(17.0~82.0) 545(17.0,83.3) 49.0(14.5,80.5) -0.530 0.596
PR M ( Py, Prs ) Jkg) 18.0(12.0~22.3) 18.0(11.3,22.8) 15.5(12.3,21.3) -0.410 0.682
ABEE LI 55 (n, % ) 22(202) 7(7.6) 15(88.2) 57.900" 0.000
WBC (x=s, x 10°4 /L) 16.6(122,222) 17.0(12.1,21.7) 159(133,23.1) -0.464 0.643
PLT (x5, x 10° 4~ /L) 2642 +91.7 268.6+91.9 2405 +89.5 1.164" 0.247
Hb(x+s,g/L) 99.4+19.6 101.7 £ 18.9 87.4+193 2.861" 0.005
Hb<100 /L (n,% ) 52(44.7) 39(40.4) 13(76.5) 6.680" 0.010
ABE GCS < 8(n,%) 48(44.0) 33(35.7) 15(88.2) 15.966° 0.000
ARt PTS< 8 (n,% ) 68(62.4) 53(48.6) 15(88.2) 5.735¢ 0.017
ABE A > 11.1 mmol/L(n,% ) 21(19.3) 10(10.9) 11(64.7) 26.737 0.000
B IFFABNERS I (n, % ) 52(47.7) 39(42.4) 13(76.5) 6.680" 0.010
ZAEH (n,% ) 0.285" 0.867

AP 45(41.3) 38(41.3) 7(41.2)

AL EATE 42(385) 33(30.3) 7(412)

HoAte 22(202) 21(19.3) 3(17.6)
T ax b fH

® 3 JLERERGEERGECHEXEZMEE

B A (>11.1 mmol/L) X, ABEIER M =1, ABEr b =2
ABE GCS<8 X, ABE GCS=8 =1, ABi GCS<8 =2

APBE PTS<8 X, ABE PTS= 8 =1 , ABi PTS<8 =2
ABEF UL (<100 ¢/L) X, ABEAEFEI =1, ABEFEIL =2
BIFMES X KA FHMERRGT =1, GHNERRG =2
fiFL IS S X ML S IE =1, B 3% =2

it Y I =0,5ET" =1
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F* 4 ZEE logistic EAS T SEIE TR B E R
A SAPS B SE Wald x* P AOR AOR (95%CI )
R -18.818 4.909 14.697 0.000
PNk 2.720 1.029 6.982 0.008 15.181 2.019~114.160
ABE GCS<8 1.359 1.196 1.290 0.256 3.892 0.373~40.595
AP PTS<8 0.672 1.306 0.265 0.607 1.958 0.151~25.315
Nl 2239 1.100 4.140 0.042 9.383 1.086~81.094
GIFERIS 1.181 1.124 1.103 0.294 3.257 0.360~29.501
AL G S5 3.141 0.938 11.218 0.001 23.121 3.680~145.270
Litofsky SEHIF5Y & B TBI 35 A BE L2188 1 &
3 4% it I, H GCS PEAMBRAK . AHFE AR & BRAE Fh E A A

PR S S B 2R T 3 MR 4 &
FIMRRE O AR AN B, 2 B A AT I R
AR LR A RAZRE J1 s, FL M R HE AU RE T RRAIR, XL
IR AN RIS B 15 3 L Meta 23 HTIIFSE & AR BT 9%
M CBE R E ML <130 gL, P B ML E <
120 ¢/L) S54MEHEE ARG BN K FU5 A6, i A
TR M BT % (OR=2.90,95%CI=2.30~3.68
P=97%, P=0.000)"",

FL AT PE R 3 1 18 AR 2, At
P50 A A I, T L S A A I A 3 D
LR ER, UL AR B 2 kD AR
W) S e s PR EAIR , 3 Ak A& ME Rl 4513 . Hare
ERIORE 3 X R R TBI AR 57 & B AT 1l v] 7 K i
A9 X Sal R T i 40 L 9 1 o R 4 R B A
55 BN LTI FE AR S TBI £ 35 ) e st 1 3
AYFEARARICNS 1213 11 < 10 g/dL REFEAIL TBI &
i S 3G AN RS A XU, X TBI AR 2 Hin v
2T ML I RE S I A 2 2 S AR e

AHFFE R IABEH ML (Hb<100 /L) 75 h & FITBI
LA R A RN 50% , $E JLEE A TBI B4
oA BE I 2 LA R . Y ang ZEUORIFSY IR EE 6]
it 1 B ABE S22 ZE FE ML (Hb<10 g/dL)SET
HRAERETAARH(13.2% vs. 5.7%) A 22 R TS
eFE Y, 5 EIRRANE, A5 L BIAET- 4L A
GER I A R R T A 41(76.5% vs. 40.4%),
ZRBEGTEE S RS TP E A TBI LY
FETHIE,

TEANTG e R R s AERBe i) 7 d WA
AR IML(Hb<90 /L) & TBI M FET- 1y 7 K P,
H AR R ABEsERE 7 d N IMLLE & [k
<90 g/L. 5™ TBI F4 FE Tk ST fa 6 PR 2R B,
ARIFFEALZIRNE logistic [FIHMT & BLABEF 1L (Hb<
100 g/L) 2 A TBI B JLAET- T fak K3

Pt i i 455 T A B 22 L2 B LA BE GCS PTS P-4
RT ABEIEBL AL L ; 5351, AR 22 1 n] SE K 6
JLEY AT BERTTE] . PTS 2 0PAh L =004 5 e 1 7™ i
FREEE ) B Z 5 b A 5T e B A TBI HUJL(GCS <
8)H PTS<3 By JLAET %2 PTS>3 [ULIET R
5 £ (P=0.000)" [HJEARIFFT L ZH 2 logistic 711
IIAT IR PTS<8 A S v 5 7R 495 P A 462493 28 L
FET-H M FERE IR 2

2R ARBFFT I E Y TBI £ LA g A 4
TR MR M HR U LAE T ISR BEAT T WF 55007,
TBI F8JLAT: Be 19 1) i £1 2 11 7K 128 A X 15 749 52 e
AR T — LR ITRER,

4 &

ABEFE 1M (Hb<100 /L) 7E H 8 R A 455 Pk ki 45245
FET- L A e, ABE T IS o S A5 i
P R ARG T A G T LR 2R R LB T (A ik ST
fER R E Ak, ABE B A LE 4 Hh o 76 ) 475 1
0 B LI B E]

2 £ X B
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