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— Abstract —

Predictive Factors of Blood Transfusion Requirement
in Blunt Trauma Patients Admitted to the Emergency Room

Ji Sun Oh, M.D., Hyung Min Kim, M.D., Se Min Choi, M.D., Kyoung Ho Choi, M.D.,
Tai Yong Hong, M.D., Kyu Nam Park, M.D., Byung Hak So, M.D.

Department of Emergency Medicine, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: In multiple blunt trauma patients, transfusion may be a significant therapeutic adjunct to non-oper-
ative management. The blood products must be expedited and efficiently to patients in impending shock caused
by hemorrhage or traumatic coagul opathy, but the decision to perform blood transfusion has been made empiri-
cally, based on the clinician’s and has not been guided by objective parameters, but own opinion, that may
result in an underestimate of or a failure to detect bleeding, in delayed transfusion, and in a reduced outcome.
This article presents quickly assessable predictive factors for determining if a blood transfusion is required to
improve outcomes in multiple blunt trauma patients admitted to the emergency room.

Methods: In a retrospective review of 282 multiple blunt trauma patients who visited our emergency center
by emergency rescuer during a 1-year period, possible factors predictive of the need for a blood transfusion
were subjected to univariate and multivariate logistic regression analysis.

Results: Of blunt trauma patients ,9.2% (26/282), received red blood cells in the first 24 hours of care.
Univariate analysis revealed significant associations between blood transfused and heart rate (HR) > 100
beats/min, respiratory rate (RR) > 20 breaths/min, Glasgow Coma Scale (GCS) < 14, Revised Trauma Score
(RTS) < 11, white blood cell count (WBC) < 4000 or > 10000, and initial abnormal portable trauma series (C-
spine lateral, chest AP, pelvis AP). A multiple regression analysis, with a correction for diagnosis, identified HR >
100 beats/min (EXP 3.2), GCS < 14 (EXP 4.1), and abnormal trauma series (EXP 2.9), as independent predictors.

Conclusion: In our study, systolic blood pressure (SBP) < 90 mmHg, old age > 65 years, hemoglobin < 13g/dL,
mechanism of injury were poor predictors of early blood transfusion. Initial abnormal portable trauma series, HR >
100 beats/min, and GCS < 14 were quickly assessable useful factors for predicting a need for early blood transfu-
sion in blunt trauma patients visiting the emergency room. (J Korean Soc Traumatol 2009;22:218-26)
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> 2,000
> 40

> 140
Decreased
Increased

Delayed

> 35
Negligible

Class IV
Confused, lethargic

& red céells

0.9% saline

Ao ALY SFME A B ¥

> 120

500~2,000
30~40
Decreased
Decreased
Delayed
30~40
5~15
Anxious, confused
31
0.9% saline

Classlll

Class ||
750~1,500
15~30
> 100
Normal
Decreased
Delayed
20~30
20~30
Mildly anxious
& red cells
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0.9% saline

Class|
<750
<15
<100

Normal

Normal

Normal
14~20
>30

Slightly anxious
31
0.9% saline

Respiratory rate (breaths/min)
Urine output (ml/hr)

Blood volume lost (%)
Mental status

Pulse rate (beats/min)

Blood loss (ml)
Blood pressure
Pulse pressure
Recommended
fluid replacement

Capillary refill

Table 1. American college of surgeons classification of acute Hemorrhage

Variable
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Table 2. Demopraphics of patients
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o FEHF] BAS 98 C
Bt e CI$sA, 43 Sgusel A ¢
= gt HolAu 9
w8 Agsel T 2
: 2 SPSS for win-
dows (Ver 15.0, SPSS Inc., Chicago, IL, USA)E A3}
o™ pgkol 0057l B FAHLE Rl Ao

293

20079 1€¥ 1945 129 31¢471A A7) A9g-SF9sal
o] SFPZNE YL3 154 o)ate] EAFslal 42129282
o)tk WA7b 2008 (709%), o 2b7} 82 (29.1%), A
Ha A 4406117024 Q2 654 o] 4ke] v HSAb= 38
B(135%) Atk =473 REALIY 1278 (450%) [#
AR 779 (27.3%) B2} 220 (7.8%). WA 287 (9.9%) ]
%2 508 (17.7%) [)3 m 26%(92%). (3 m 239 (82%),

Variables Number of patients, n (%)
General characteristics
Age 44.06+17.02*
> 65 years 38( 13.5)
Gender Male 200 ( 70.9)
Femae 82 ( 29.1)
Mechanism of injury

TA 127 ( 45.0)
Driver 77 ( 27.3)
Passenger 22( 7.8)
Pedestrian 28( 9.9)
Fall down 50 ( 17.7)
>3m 26( 9.2
<3m 23( 8.2
Unknown 1( 04
Stair, 21( 7.4)
> 3 Stairs 4( 1.4
< 3 Stairs 5( 18
Unknown 12( 4.3
Others (crushing, harm) 104 ( 36.9)
All paitients 282 (100.0)

n: number, TA: Traffic accident
* years, mean+ standard deviation
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80.95+3459%0] 2 TH(Table 2, Fig. 1). AA zol= YA Hp=0842, p=1.000)

WA 835 243 A3 F57] ol 90
2. L@ Al BHX} AR mmHgolstel A= FEEE 15 (38%) 28 HFE 9]
578 (19%)°l Hlg) Wks= Aoy FAHLR fofetA]
7] BEYSFTE FF7] Y Ho4S 131.94+2329 T BUdTHp=0443). FE ] WEkEE 1003/ 04
mmHg, ©]¢7] I HFS 7941475 mmHgAth $%7] A= 81 (307%). BE57F 203/ o] AFel A= g
gt 90 mmHgoldt= 6% (21%) 01 et. Bubye HF2 (30.7%) 2 W9 189 (7.0%), 309 (11.7%) 9 vl 1l

85.32+13123] /% o1, 1003]/% oA+ HIME By L7 Bgtow EAEHO R FotH(p=0001, 0.013).
FA= 269 (92%) ATk Bt TFFE 2031£2723]/3%, T8 W2 A9 GCS it 1285+418% 0% 4
TE 203/ o] BH(135%)°1ATh HiE AL Hkx] ko A L] 1480+12770) Hls) EAHOE f9

36.30+£036°CHth 27] GCS & 14.62i1.82>§ o113 GCS A Wko ™ (p=0.026), GCS 14F olslel AT 139
1434 olate 198 (67%)¢1}th ©]& EUE A4k RTS (500%) 2% H|FEFEe] 9% (35%) ] H|&) HlE7}
© 1189£056H 2 & RTS 113 ©]3t= 149 (5%) ©1 ATt SAHOE A THp=0004). RTSH##> +8
AT SAS 22250l A AP W7 Hg FX A 115421072 HFEF] 11.92+£0473 BA A
£ 1046+515x107/mm’S 2 H|AGA F#9 Fa= 929y 2 FYg atele ey (p=0091), RTS 113 o] o}
(414%) oItk M4 Hd FX & 14265312 g/dLE &8 A5 (192%,) 02 vlFE 7299 (35%) Hlsf ®
A4 13 g/dL o]3kel BAE 367 (16.25%) ©1 At AT %o FAgHCR {3 tH(p=0.005).
%

Zi i M

ﬁ& 5 lo rfo

=

L5 5 WS 4190+513% 0% HAA 2 639 (284%) A+ & B4 Zde 78 +2 983 F oA E
oldth & HagFAe 25926£7155X10/mm'E B4 BE BA7H6%(615%) 2.2, B39 769 (296%)
e 128 (64%) 01tk 27] ol WAk AR 249 s WIETF =Y FAA feidel Ao (p=0027). &
gl Al s, HAd Ads B @x= 579 A 213g/dL vt ™ At 7‘31(269%) YL LA 5
(229%) 1tk A=24 A+ 318 (11%) 1 Atk 40% ko) AE $AH7H0 (384%), D250 X 10°/mm’™]
ol E A2 (7.6%) 22, Hl e 7474297

3. TEE HEsl= AEY (113%), 53 (207%), 107 (39%)°l Hl&] HlZe =R
FAA frede BolAle &tth(p=015202250637). €3

A & 22 F d w2 A= 26%(92%) Q. ¢§%4 AET SHE WS 39808+684% = WFEH
ol EA} 18%(69.3%), o1A7t 87 (30.7%) °1 3L, AT T 4218+1482%HTE TAHLE FolstA R TH(p=0026).

Blunt or penefrating trauma patients
by emergency rescuer
.>15age
n=369

Patients by penetrating injury
n=87

Object patients

(Blunt or combined)
n=282

Transfused group Non-Transfused group
n=26 n=256

Fig. 1. Flow sheet of patients according to the group
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Table 3. Comparison of non-transfused and transfused patients

Transfused Non-Transfused
Variable* n=26 (9.2) n=256 (90.8) p value
mean+ SD or n(%)
Gender 0.842
Female 8(30.7) 74 (28.9)
Mae 18 (69.3) 182 (71.0)
Age, year 45.19+14.38 43.95+17.28 0.723
>65 years 3(115) 35(13.6) 1.000
Initial VIS
SBP, mmHg 128.73+32.33 132.26+22.23 0.591
<90 mmHg 1( 3.8) 5( 1.9) 0.443
DBP, mmHg 75.92+22.43 79.31+13.76 0.456
HR, beatsmin 90.04+18.67 84.84+12.37 0.176
>100 beats/min 8(30.7) 18( 7.0) 0.001
RR, breaths/min 22.31+5.25 20.44+2.24 0.044
>20 breaths/min 8(30.7) 30(11.7) 0.013
BT, C 36.16+0.31 36.31+0.37 0.053
Initial GCS 12.85+4.18 14.80+1.27 0.026
<14 13 (50.0) 9( 35) 0.004
RTS 11.54+1.07 11.92+0.47 0.091
<11 5(19.2) 9( 35) 0.005
Complete blood count
WBC, x 10°/mm’ 13.59+7.62 10.04+4.60 0.028
Abn’'l WBC 16 (61.5) 76 (29.6) 0.027
Hb, g/dL 13.26+2.42 14.38+4.82 0.088
Abn’l Hb 7(26.9) 29 (11.3) 0.152
Hct, % 39.80+6.84 42.18+4.82 0.026
Abn’l Het 10 (38.4) 53 (20.7) 0.225
Pit, x10°/mm’ 276.46+89.19 256.97 +68.82 0.193
Abn’l Pit 2(7.6) 10( 3.9) 0.637
Mechanism of injury
TA 0.302
Driver 4(15.3) 73(28.5)
Passenger 2( 7.6) 20( 7.8)
Pedestrian 4(15.3) 24( 9.3)
Fall down 0.103
>3m 6( 23) 20( 7.8)
<3m 1( 3.8) 22( 85)
Unknown 1( 3.8)
Stair
> 3 stairs 0( 0.0) 4( 1.9
< 3 dairs 0( 0.0) 5(17)
Unknown 0( 0.0 12( 4.2)
Long bone fracture 3(115) 28 (10.9) 1.000
Abn’l trauma series 12 (46.1) 45 (17.5) 0.001

n,number; SD: standard deviation ; V/S, vital sign; SBP, systolic blood pressure; HR, heart rate;

RR, respiratory rate; BT, body temperature; GCS, glasgow comascale; RTS, revised trauma score;

TA, traffic accidentt; WBC, white blood cell; Hb, hemoglobin; Hct, hematocrit; Plt, platelet; OP, operation; Abn’ |; , abnormal
*The continuous variables were expressed as mean=+ SD ,and the categorical variables as number(%b)
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Table 4. Results of multivariate logistic regression analysis
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95.0% C.1. for EXP(B)

Variables B (lower) SE. Sig (lower) Exp (B) upper
lower upper

HR>100 beats/min 1.178 0.567 0.038 3.249 1.070 9.871
GCs<14 1.427 0.612 0.020 4.167 1.255 13.833
Abn' I TS 1.072 0.474 0.024 2.922 1.154 7.403
Constant 2.754 0.360 0.000 0.064

C.1., 95% confidenceinterva ; HR, heart rate ; GCS, glasgow comascale; Abn’ |, abnormal

TS, trauma series

Table 5. Outcome of patients
variable* Transfused non-Transfused Total
ICU length of stay, day, mean+ SD 3.77+7.44 0.24+1.23 0.57+2712
Total length of stay, day 19.35+16.10 7.46+11.52 8.56+12.47
OP in 24hr, n(%) 10 (38.4) 82 (32.0) 92 (32.6)
Mortality, n(%) 3(115) 3( 1) 6( 21

ICU, intensive care unit; OP, operation; SD: standard deviation

*The continuous variables were expressed as mean + SD ,and the categorical variables as number (%)
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