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Factors for Predicting the Need for an Emergency
Blood Transfusion to a Multiple Trauma Patient
Using Emergency Room Transfusion Score (ETS)

Hyeon Kyu Jo, M.D., Yong Jin Park, M.D., Sun Pyo Kim, M.D.,
Seong Jung Kim, M.D., Soo Hyung Cho, M.D., Nam Soo Cho, M.D.

Department of Emergency Medicine, College of Medicine, Chosun University, Gwangju, Korea

Purpose: The purposes of this study are finding the elements for a fast determination of the need for a transfusion to
a multiple trauma patient arriving at this clinic in the initial stage establishing objective bases for a doctor in an emer-
gency department to determine the need for a transfusion immediately after a patient has arrived at the emergency
department, and providing treatment by considering various factors based on the nine criteria suggested in the emer-
gency room transfusion score (ETS).

Methods: This study was conducted on 375 multiple-trauma patients who visited the Chosun University Hospital
Emergency Medical Center and activated the Emergency Trauma Team from January 2010 to December 2013. The
patients were divided into the transfused group and the non-transfused group by retrospectively analyzing their medical
records. Subsequently, the medical records were examined using the nine items suggested by the ETS and the results
were analyzed.

Results: Three hundred seventy-five patients with multiple traumas visited the Chosun University Hospital
Emergency Medical Center and activated the Emergency Trauma Team. Among them, 258 died and 117 recovered and
left the hospital. The deceased patients consisted of 182 males and 76 females with an average age 45. Of the 375, 165
were transferred from other hospitals, and 245 were blunt trauma patients.

One hundred sixty-nine patients were injured in traffic accidents, and 119 of those 169 who had systolic blood pres-
sure less than 90 mm Hg died. Two hundred twenty-six (60.3%) out of the 375 patients with multiple traumas received
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an emergency blood transfusion and their average age was 48. The 375 patients consisted of 156 males, 151 who had
been transferred from other hospitals, 218 who presented with blunt trauma, 134 who had been injured in traffic acci-
dents, 156 who had a systolic blood pressure less than 90 mm Hg, 134 who scored higher than 9 points on the GCS,

and 162 who had a stable pelvic fracture of these 143 died.

Conclusion: During this study, 226 (60.3%) out of the patients with multiple traumas received an emergency blood
transfusion. After analyzing the results related to emergency blood transfusion by using ETS, we found that an emer-
gency blood transfusion had to be prepared quickly when patients were transferred from other hospitals when the sys-
tolic blood pressure was less than 90 mmHg. when abnormalities had been detected by ultrasonography and when the
patient presented with a stable pelvic fracture. [ J Trauma Inj 2015; 28: 1-8 |
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Table 1. Multiple trauma activation indication.
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1. adult: systolic blood pressure < 90 mmHg (including blood pressure of the scene)

2. adult: heart rate < 50/min or > 120/min
child: out of normal range of heart rate

3. lessthan 6 year old child: systolic blood pressure = 60 mmHg

4. adult: respiratory rate = 10/min or = 30/min
5. airway obstruction, airway injury or intubation condition
6.GCS =38

7. gunshot or stab wound of head and neck, thorax, back, abdomen, inguinal area

8. hemiplegia, giadriplegia
9. transfered patient with transfusion
10. passenger died in traffic accident
11. seceded patient out of the car in traffic accident
12. more than 20 minutes for rescuing the patient
13. bike, bicycle, other vehicle: traffic accident over 40 km

14. fall downadult > 6 m, infant > 3 m (more than three times the height)

15. injury by explosion
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Table 2. Parameters with possible predictive value on red blood cell transfusion.

Gender
Age
Admission from scene or from another hospital
Type of injury Blunt or penetrating
Trauma mechanism
Car/truck, motor cyclist, pedestrian, fall from aheight of less or more than 3 m, Fall from stairs, fall from a horse, gunshots, burns
Systolic blood pressure on admission
Initial Glasgow Coma Scale (GCS) on admission
Alternatively GCS on scene in patients arriving intubated in the Emergency Room
8 Abdominal ultrasound
9 Stahility of the pelvic ring

a b~ wWwN PP

~N O

Table 3. Univariate analysis of non-transfused (Group A) and transfused patients (Group B).

GroupA GroupB Total p value
Total 149 (39.7%) 226 (60.3%) 375
Gender
Male 112 (41.8%) 156 (58.2%) 268 0.243
Femae 37 (34.6%) 70 (65.4%) 107
Age (years) 41 yrs 46 yrs
0~20 10 (35.7%) 18 (64.3%) 28 0.059
21~60 98 (44.7%) 121 (55.3%) 219
>60 41 (32.0%) 87 (68.0%) 128
Admission
scene 65 (46.4%) 75 (53.6%) 140 0.049
other hospital 84 (35.7%) 151 (64.3%) 235
Type of injury
blunt 142 (39.4%) 218 (60.6%) 360 0.599
penetrating 7 (46.7%) 8 (53.3%) 15
Trauma mechanism
traffic 90 (37.1%) 134 (62.9%) 256 0.263
Fal>3m 31 (48.2%) 51 (51.8%) 56
other 28 (42.9%) 41 (57.1%) 63
SBP*
>120 59 (73.8%) 21 (26.3%) 80 0.000
90~119 38 (43.7%) 49 (56.3%) 87
=89 52 (25.0%) 156 (75.0%) 208
GCS'
3 28 (40.2%) 41 (59.8%) 224 0.920
4-8 31 (37.8%) 51 (62.2%) 82
9-15 90 (40.6%) 134 (59.4%) 69
Abdominal sono
freefluid 44 (25.1%) 131 (74.9%) 175 0.000
No fluid 105 (52.5%) 95 (47.5%) 200
Pelvic ring fracture
stable 126 (43.8%) 162 (56.3%) 288 0.004
unstable 23 (26.4%) 62 (73.6%) 87
Outcome
expire 115 (44.6%) 143 (55.4%) 258 0.004
not expire 34 (29.1%) 83 (70.9%) 117

* SBP: systolic blood pressure
" GCS: glasgow coma scale
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Table 4. Coefficient of different risk factor for blood transfusion.

regression . 95%C.1." for Exp (B)
coefficient SE P Exp (B) Lower Upper
Total
Admission
other
hospital
scene 0.417 0.247 0.092 0.659 0.406 1.070
SBP*
>120
90~119 1.214 0.348 0.000 3.367 1.701 6.662
=89 2.095 0.314 0.000 8.128 4.389 15.055
Abdominal sono
freefluid 0.995 0.248 0.000 2.703 1.663 4.395
Pelvic ring
fracture
stable 0.305
unstable 0.469 0.124 1.599 0.879 2.907
* SE: standard error
" Cl: confidence interval
* SBP: systolic blood pressure
Table 5. Emergency transfusion score (ETS).
Variable Coefficient Score
Age, (years) 20~60 0.675 05
>60 1.716 15
Admission form scene of accident 1
Injury mechanism Traffic accident 1.152 1
Fal>3 m 0.890 1
Blood pressure 0~89 mmHg 2.502 25
90~120 mmHg 1.416 15
Pelvic ring disruption Yes 2131 15
Abdominal ultrasound Freefluid 1.540 2
Table 6. Probability of red blood cell transfusion in the emer- A T o S Rlm Al 2RF AT QB E| o] Sl
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Table 7. Comparison of expire and not expire patients.

expire not expire total p value
Total 258 (68.8%) 117 (31.2%) 375
Gender
Male 182 (67.9%) 86 (32.1%) 268 0.622
Femae 76 (71.0%) 31 (29.0%) 107
Age (years) 45yrs 49yrs 47 yrs
0~20 9(32.1%) 19 (67.9%) 28 0.014
21~60 56 (25.6%) 163 (74.4%) 219
>60 52 (40.6%) 76 (59.9%) 128
Admission
scene 93 (66.4%) 47 (33.6%) 140 0.490
other hospital 165 (70.2%) 70 (29.8%) 235
Type of injury
blunt 245 (68.1%) 115 (31.9%) 360 0.161
penetrating 13 (86.7%) 2 (13.3%) 15
Trauma mechanism
traffic 169 (66.0%) 87 (34.0%) 256 0.176
Fall>3m 40 (71.4%) 16 (28.6%) 56
others 49 (77.8%) 14 (22.2%) 63
SBP*
>120 61 (76.3%) 19 (23.8%) 80 0.000
90~119 78 (89.7%) 9 (10.3%) 87
=89 119 (57.2%) 89 (42.8%) 208
GCST
3 197 (87.9%) 27 (12.1%) 224 0.000
4-8 43 (52.4%) 39 (47.6%) 82
9-15 18 (26.1%) 51 (73.9%) 69
Abdominal sono
freefluid 115 (65.7%) 60 (34.3%) 175 0.264
No fluid 143 (71.5%) 57 (28.5%) 200
Pelvic ring Fracture
stable 202 (70.1%) 86 (29.9%) 288 0.355
unstable 56 (64.4%) 31 (35.6%) 87
Transfusion
Transfused 115 (77.2%) 34 (22.8%) 149 0.004
Not transfused 143 (63.3%) 83 (36.7%) 226
* SBP: systolic blood pressure
" GCS: glasgow coma scale
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