g 3 < g T 3 X 9|
Vol. 21, No. 2, December, 2008 —

AN o)A s o el sw, o\dstaa

ZMd - o|ES - HAH

— Abstract —

The Relationship between Blood Transfusion and Mortality in Trauma Patients

Se Young Choi, M.D., Jun Ho Lee, M.D., Young Cheol Choi, M.D.!

Departments of Emergency Medicine and Surgery', Masan Samsung Hospital,
Sungkyunkwan University School of Medicine, Masan, Korea

Purpose: Using a propensity analysis, a recent study reported that blood transfusion might not be an inde-
pendent predictor of mortality in critically ill patients, which contradicted the results of earlier studies. This
study aims to reveal whether or not blood transfusion is an independent predictor of mortality in trauma
patients.

Methods: A total of three hundred fifty consecutive trauma patients who were admitted to our emergency
center from January 2004 to October 2005 and who underwent an arterial blood gas analysis and a venous
blood analysis were included in this study. Their medical records were collected prospectively and retrospec-
tively. Using a multivariate logistic analysis, data on the total population and on the propensity-score -matched
population were retrospectively analyzed for association with mortality.

Results: Of the three hundred fifty patients, one hundred twenty-nine (36.9%) received a blood transfusion.
These patients were older (mean age: 48 vs. 44 years;, p=0.019) and had a higher mortality rate (27.9% vs.
7.7%; p<0.001). In the total population, the multivariate analysis revealed that the Glasgow coma scale score,
the systolic blood pressure, bicarbonate, the need for respiratory support, past medical history of heart disease,
the amount of blood transfusion for 24 hours, and hemoglobin were associated with mortality. In thirty-seven
pairs of patients matched with a propensity score, potassium, new injury severity score, amount of blood trans-
fusion for 24 hours, and pulse rate were associated with mortality in the multivariate analysis. Therefore, blood
transfusion was a significant independent predictor of mortality in trauma patients.

Conclusion: Blood transfusion was revealed to be a significant independent predictor of mortality in the total

population of trauma patients and in the propensity-score-matched population. (J Korean Soc Traumatol
2008;21:108-114)
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Table 1. Multivariate logistic regression analysis with mortality at 30 days as the dependent variable in all patients

95.0% CI' of odds ratio

P value Oddsratio

Coefficient

Upper

Lower
0.634
0.788
0.967

0.791

0.708
0.884
0.980
1.159

<0.001

-0.345

-0.125
-0.020

GCs*

0.986

0.029

HCO3-
SBP!

0.998
1.256

0.020
<0.001

1.070

0.148

Transfusion-24*
Respiratory
support

19.912
2405.094

2.537

7.108
71.439

<0.001

1.961
4.269
-0.981

2122
0.142
0.996

0.017

Heart disease

Hb'

0.989

1.043

0.490

0.047

0.111

1.019

0.019
-51.399

aPTT

0.000

0.015

Constant

*GCS: glascow comascale, 'SBP: systolic blood pressure, *Transfusion_24: amount of transfusion for 24hr,

$ Hb: hemoglobin, ' CI: confidence interval.

0.619, Hosmer and Lemeshow test p=0.898, Overall accuracy rate=91.7%, Areas under the Receiver Operating

Characteristic curve=0.932

Nagelkerke R2
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Table 2. Multivariate logistic regression analysis with transfusion as the dependent variable for propensity score generation

95.0% CI' for odds ratio

Coefficient p-value Oddsrratio
Lower Upper

Age -0.032 0.055 0.968 0.937 1.007
HCO3 -0.217 0.005 0.804 0.691 0.937
OSAT -0.102 0.001 0.903 0.847 0.961
WBC 0.000 0.070 1.000 1.000 1.000
Albumin -0.990 0.080 0.371 0.125 1.140
AST 0.005 0.023 1.005 1.001 1.009
BUN 0.107 0.023 1.112 1.010 1.227
Cr -2.360 0.011 0.094 0.017 0.593
NISS* 0.150 0.014 1.161 1.030 1.303
OP(1)! 1.147 0.100 3.149 0.802 12.365
OP(2)t 3.703 0.000 40.568 7.109 232532
OP(3)* 5.110 0.000 165.670 41.003 675.325
Heart disease 25.878 0.999 1.732x 1011 0.000
Constant 22.312 0.000 4.920x 109

*NISS: new injury severity score, 'OP (1): no operation, *OP (2): non-emergency operation, *OP (3): emergency operation,

'Cl: confidence interval.

Nagelkerke R2=0.745, Hosmer and Lemeshow test p=0.698, Overall accuracy rate=89.6%, Areas under the Receiver Operating
Characteristic curve=0.967

Table 3. Characteristics of important factors in the propensity-matched patients

No transfusion Transfusion
(n=37) (n=37) P-value
Age 43.4+16.4 47.2+14.2 0.281
GCs* 12.4+3.30 11.9+3.70 0.510
HCO3- 21.2+3.40 20.4+3.60 0.331
SBP! 114.2+21.00 117.9+25.30 0.469
PR? 89.8+18.4 89.3+21.4 0.906
Hb* 13.1+2.10 13.1+1.80 0.991
aPTT 31.6+13.6 28.3+4.00 0.180
Potassium 34+04 35+04 0.533
NISS! 16.8+7.70 19.2+8.10 0.191
Respiratory support 3(8.1%) 4 (10.8%) 0.695
Heart disease 0 (0.0%) 1( 2.7%) 0.313

Valuesindicate means + standard deviations (SD) or frequencies.
*GCS: glascow comascale, SBP: systolic blood pressure, *PR: pulse rate, *Hb: hemoglobin, 'NISS: new injury severity score.

— 111 —



— WA

A2 @WA25 —

HHE o AREL 9F ZESE Wik 2407 F d Hebert 5(4)& o7& TF5UIAAE B3l F8o] &
F T FEF E NISS 5ol Ut Table 4). olgk Al #AH ezl @RS, Malone 5(9)2 ¢
24N FF TR Pl wet AA B AA FEAE R S AFdA 2447 o] BoH 8
718 BAEE ARESt] ZF & Atole] AMES vW|uwE o] AMHE ofgl T3 YU, FEAL AFAIT
Az F FAdA BT FEFo| BoldeFE AMYERE 9 2 = HAGLUIZ 59 OgE odF AEE U 79
Al EolX A, 10 @] olde] FEE w2 FAFoA Eigs i e U oA 57 =
53] 22 AHES B tH(Table 5) e ATAHER dsA AT T8 AL F
Apo] ool ot aFS mHItkE Ao] AR wWols47
v, o & I Atk 28y 200839 Vincent 5(5)0] F3AE A}
o2 Aget e MU AFelA 98 FHEFH
198097 A & 8 AAALS Hole o AxE] Aitsl e A3E BYEET olg2 €Y Y 4
3] o FRJAAEA AFAE] FHA L o] HAL Y AA AT F UT FEAY] EA FA B3
F8 I AAE I9A T8 AF giido] ot I 2138l Rosenbaum3} Rubin(10)©] A|St$t propensity H45
2t 19909 o] F F&o g A A7 A7 v olg3te #HAV| FAES YR i E4E A
WA ol s A FH wHAs AT ettt I A3 AA IAAE YR ¢ dubAQl o
Sauaia 5(13)& 7 2 e] AFE B3l FHFo] A} & HEg AN FEFAA Fodutst AAEY S8 2
o WAstE iy A7IRAY fo AATHL BT T AL, propensity HFE & 7] B}AE o
AL, Moore 5(2) % T3A44 A5 HFeE 3 o= o i FHdAME 258 £ WY IAE
AFolA Fdo] v A7RAY Fog % Qlxe o] HEFo] ¢ =Yy Byt waks o5 AF
. Bystth ZEu o] A AHREL oF AREA WRe] WAl oy FART AT 4 Q17| uFol
kg A7) R RS AMSSIRe R s Al AH A Fgo] A AgAHE AT ¥ AL4E RS
A AALE AT A A HoEA HUh 199 e 97t giFHAT

Table 4. Multivariate logistic regression analysis with mortality at 30 days as the dependent variable in propensity-matched patients

95.0% CI' for odds ratio

Coefficient P value Oddsratio
Lower Upper
Potassium -6.201 0.008 0.002 0.000 0.214
PR* 0.093 0.032 1.097 1.005 1211
Transfusion_241 0.879 0.031 2.408 1.074 5.245
PD* 29.310 0.999 5.3x1012 0.000
NISS' 0.283 0.013 1.327 1.037 1.695

*PR: pulse rate, TTransfusion_24: amount of transfusion for 24hr, *PD: pulmonary disease, ‘NISS: new injury severity score, 'Cl:

confidence interval.

Nagelkerke R2=0.930, Hosmer and Lemeshow test p=0.984, Overall accuracy rate=96.0%, Areas under the Receiver Operating

Characteristic curve=0.983

Table 5. The relationship between amount of transfusion for 24hr and mortality in all patients and propensity-matched patients

All patients Propensity-matched patients
Survival Death Survival Death
(n=297) (n=53) (n=65) (n=9)
Amount of 0 204 (92.7%) 17 (7.7%) 36 (97.2%) 1( 2.8%)
Transfusion 1~-5 62 (81.6%) 14 (18.4%) 25 (80.6%) 6 ( 19.4%)
(unit) 6~10 23 (76.7%) 7 (23.3%) 4 (80.0%) 1( 20.0%)
>10 8 (34.8%) 15 (65.2%) 0( 0.0%) 1 (100.0%)
P-vaue <0.001 0.007
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