elSSN 2287-1683
pISSN 1738-8767
Journal of Trauma and Injury
Vol. 28, No. 3, September, 2015

e Original Article -

- Abstract -

Evaluation the Usefulness of Individual factors for Determining
the Severity and Predicting Prognosis of Trauma Victims
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Purpose: Many patients are injured by trauma. And some of them expire due to severity of trauma. Various scoring
systems have been introduced in grading severity and predicting mortality of trauma patients. This study is to evaluation
the usefulness of factors for determining the severity and predicting the prognosis of the trauma victims.

Methods: Data on the patients who visited our Emergency departments from January 2010 to December 2011 were
retrospectively reviewed using electronic medical records. The patients were activated severe trauma team calling sys-
tem. The patients were categorized as survivors and non-survivors. Univariated associations were calculated, and a mul-
tiple logistic regression analysis was used to determine variables associated with hospital mortality.

Results: Two hundred sixty two(262) patients were enrolled, and the mortality rate was 25.6%. By multivariate analy-
sis, lower respiration rate, lower Glasgow Coma Score, higher International Normalized Ratio and emergency transfu-
sion within 6 hours were expected as severity and prognosis predict factors (each of odds ratio were 24.907, 14.282,
2.667 and 16.144).

Conclusion: As predict factors, respiration rate, Glasgow Coma Score, International Normalized Ratio and emergency
transfusion, are useful determining the severity and predicting prognosis of trauma victims. [ J Trauma Inj 2015; 28:
134-143 |
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Table 1. Criteriafor traumateam activation.
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1. Vital signs
Systalic blood pressure <90 mmHg
Hear rate >130 or <50 per minute
Glasgow Coma Scale <14
Dilated pupil or decreased light reflex

Respiratory rate <10 or >29 breaths per minute or need for ventilatory support

Revised Trauma Score <7
2. Injury
Flail chest
Two or more proximal long-bone fractures

Injury in more than two sites of body (head, neck, thorax, abdomen, pelvis, extremities proximal to elbow and knee)

Spind injury

Stab wound (head, neck, thorax, abdomen, pelvis, extremities proximal to elbow and knee)

Amputation or comminuted fracture of arms or legs
Open or depressed skull fracture
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Table 2. Criteriafor complications.
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Acute Renal Failure

serum Creatine increased 3.0 times or Creatine >4 mg/dl and increase >0.5 mg/dl

urine output <0.3 mi/kg/h for 24 hrs or anuriafor 12 hrs
Acute Respiratory Distress Syndrom

requirement of mechanical ventilator

PaO,/FiO, (<200)

new, bilateral, diffuse, patchy or homogenous pulmonary infiltration (X-ray)
no clinical evidence of heart failure, fluid overload or chronic lung disease

Coagulopathy including DIC*
Platellet <100,000/mm?
elevated FDP' or d-dimer
Prothrombin Time >3 sec
Fibrinogen <100 mg/dl

DVT' including systemic embolism
PTE’, ischemic stroke, et cetera

Hospital-acquired infection
Pneumonia

new infection occurring 48 or more hours after admission or endotracheal intubation

Fever >38 and newly developed pneumonic infiltration
Urinary tract infection

new infection occurring 48 or more hours after admission or foley catheter insertion

fever >38 and urine culture >100,000 CFU/ml
Sore infection

new infection occurring 48 or more hours after admission
Catheter-related infection

new infection occurring 48 or more hours after admission or catheter insertion
fever >38 and Blood culture positive and not secondary to an infection at another body site

* DIC: disseminated intravascular coagulation syndrome
" FDP: fibrin degradation product

* DVT: deep venous thrombosis

¥ PTE: pulmonary thromboembolism

— 136 —



Sung Yoon Kim, et a.: Individual Factorsfor the Severity and Predicting Prognosis of Trauma

7k olje] ek 7]E 0= Aktetgl
ﬂ;ﬁ-;@ /\g;qil-

b N Y

i

A

Total patients
N*=111,453

Total trauma patients
N*=20,254

Major frauma patients
N*=262

EIAIZE INR), WY 6A17F W packed red blood cell 4*

o, SEAlE W A= oAt | = S

Total N*=262
Survivor
N*=195 (74.4%)
B
non-Survivor
N*=67 (25.6%)

*N: number

Total N*=262
Direct visit
N*=215 (82.1%)
Vs
Transferred
N*=47 (17.9%)

e

e MRS Aol BRI AT 749 Aol

Pearson Chi—square test, Fisher s extract test&

oft it of

=)
WSS o B0 o Fote] ARye 2X2Y 3
42 B3 BANET RO4ES p(0.055 |EOE

T} B4+ SPSS Statistics Ver. (21) o]-23}o] A&
o}

o
o)
(@)

X
%@ ¥ fr iy o

ol
-

A
O
0l
e}
0z
e

xte| et

e
ofe

20109 19 195E 2011d 129 314717 24719 H<t

saYEAEH g T A= 111,453 08 1 F
AW 9] &7 7kl wEAkL, = mnyd, 24

s, 71, 3] EATIHCR At B SFAlE
gt QAksat= 20,254013ith o)F, £59AE &
o] 7|E& 5 F5ALHe] aEH A= F 262
olQlt I & AZE A= 195%(74.4%), A A=
(25.6%)°1 A3 23 et A= 2157 (82.1%), Ef
ogRE AY & A= 479H(17.9%)°)1 U THFig. 1).

O

WS Aesto] SF4ae AT S 759, SHA
[}

H
W AP 277, Bt o ® e 40780l AthFig. 2).

Table 4. The characteristics of trauma deaths.

N* (%)
Neurology 31 (46.3%)
Hypovolemic shock 28 (41.8%)
Infection 3( 4.5%)
DICT 2 (3%)
ARDS' 1( 1.5%)
ETC 2 (3%)

* N: number
" DIC: disseminated intravascular coagulation syndrome
* ARDS: acute respiratory distress syndrome

Fig. 1. Study flow diagram. ' ETC: et cetera
Table 3. Composition of survivor and non-survivor group.
Survivor non-Survivor o
N* (%) N* (%) pvalue
Gender
male 157 (80.5) 39 (58.2) <0.001
female 38 (19.5) 28 (41.8)
Transfer 37 (19) 10 (14.9) 0.456
Mechanism of injury
blunt 182 (93.3) 65 (97) 0.368
penetrate 13( 6.7) 2(3)
* N: number
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Fig. 2. After emergency department flow diagram.
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Table 5. Comparison of survivor and non-survivor group.

Survivor (N*=195)

non-Survivor (N*=67)

mean+SD' mean=+SD' p-value
Age 42.55+17.94 48.09+22.07 0.067
Time (hr) 1.99+7.14 0.88+1.17 0.207
Vital signs & index
SBP' (mmHg) 118.85+30.41 77.97+56.31 <0.001
Respiration Rate (rate/min) 21.84+3.88 13.78+10.02 <0.001
GCS' 12.26+3.92 5.10+3.63 <0.001
1SS! 17.93+7.64 25.82+8.09 <0.001
RTS! 7.00+1.09 3.49+2.46 <0.001
ED** LOS' " (hr) 8.97+8.17 4.98+4.74 <0.001
ICU'* LOD* 8.01+9.05 (N*=108) 3.23+2.75 (N*=39) <0.001
Total LOD® 21.81+21.19 2.31+2.36 <0.001
Ventilator LOD* 7.42+7.85 (N*=36) 247+ 2.46 (N*=59) 0.001
Consultation in ED** 3.82+142 3.58+18.33 0.223
* N: number
" SD: standard deviation
* SBP: systolic blood pressure
¥ GCS: glasgow coma scale
I'1SS: injury severity score
" RTS: revised trauma score
** ED: emergency department
' LOS: length of stay
** ICU: intensive care unit
¥3 LOD: length of day
Table 6. Comparison of survivor and non-survivor group (laboratory finding).
Survivor (N*=195) non-Survivor (N*=67)
mean+SD" mean+SD' p-value
ABGA'
pH 7.38+0.08 (N*=110) 7.24+0.19 (N*=62) <0.001
lactate (mmol/L) 4.07+3.31 (N*=36) 7.97+ 3.35 (N*=20) <0.001
Base Deficit -4.85+ 3.61 (N*=108) -11.02+ 6.83 (N*=62) <0.001
CBC: (Initial)
WBC! (/mm?) 13.06 £ 5.62 12.39+5.37 0.395
Hemoglobin (g/dL) 13.5+2.32 11.39+3.22 <0.001
Hematocrit 38.71+6.14 33.44+8.95 <0.001
Prothrombin Time 11.75+1.90 14.98+6.31 (N*=64) <0.001
INRY 1.09+0.18 1.41+0.62 (N*=64) <0.001
aPTT** 23.34+554 33.90+18.33 (N*=61) <0.001
BC'" (Initial)
AST'* (IU/L) 117.09+161.32 144.55+134.09 0.213
Creatine (mg/dL) 0.87+0.26 0.93+0.29 0.118
* N: number

" SD: standard deviation

* ABGA: arterial blood gas analysis

¥ CBC: complete blood cell count

' WBC: White Blood Cell Count

" INR: international normalised ratio

** aPTT: activated partial thromboplastin time
"1 BC: blood chemistry

"1 AST: aspartate transaminase
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i
o

Survivor non-Survivor o
N* (%) N* (%) p-value
Treatments
Transfusionin 6 hrs 47 (24.1) 51 (76.1) <0.001
Emergency Operation 56 (28.7) 19 (28.4) 0.955
Complication
ARF' 2(1) 12 (17.9) <0.001
ARDS' 14( 7.2 15(22.4) 0.001
Coagul opathy 7( 3.6) 12 (17.9) <0.001
Infection 22 (11.3) 2(3 0.042
* N: number
" ARF: acuterena failure
* ARDS: acute respiratory distress syndrome
Table 8. Multiple logistic regression of the associating factors for mortality prediction of major trauma patients.
Oddsrratio 95% confidence interval p-value
RR* <12 24.907 4.666-132.956 <0.001
GCS' <8 14.282 4.831-42.222 <0.001
INR' >1.2 2.667 1.004-7.083 0.049
Transfusionin 6 hrs 16.144 5.739-45.410 <0.001

* RR: respiration rate
" GCS: Glasgow Coma Scale
* INR: internationa normalized ratio

— 140 —



Sung Yoon Kim, et a.: Individual Factors for the Severity and Predicting Prognosis of Trauma

Iv.n &

o B FFE BWIF Y AT 27)d5S flef ot
A3} QA A Y o] §H T, AEA R s FehA 2]
OF Ae|shA A ;| EA| S AFEEE AISS} 1SS, RTS7H 9L
o & Aol AE Aol A ISS, RTS7F f-2l6kA =8k
= A}Uol—oﬂé | ZAsIA o2 Sost Ae|etd] ThHS 2}

2 27 £57] ¥, 27] ¥9 554, GCS, B4, 4
BFEHE, TRESUAT, INR, PHBREE RS
SIAIZY, pH, 2419, @7128e] 99t

Sasser 5(14)°] 233t 2011 National Expert Panel
on Field Triage"ﬂﬁh 554 o)de] ¢ &4 HARY ¢
s 37 3L, Demetrios 5(15)8] dAFoA+= S5 E
Xy 71—53§ T0A] ol T 71 A8 Al Agto] Bl A
St vl *]’UPE 50% vs 16%)3 SR AL-E(39%
vs 24%)°] & ANE Hole 5 YW o R o7t g
5 T SR A A5 iR Auprp gerou 2 o
TFolAe FoRE AfelE HolA| gFkH Rogers < (16)&
654 ol FFYAEA Tt 5% HaiEFet
coumadin AHg-o] APE] 9] of|EQ1A7} Hrtar B st
%3l Champion 5(17)& 654 ol/de] QA7 5=
HAA, 654 w|9te] ShaltH o) =2 APt S Ay
Eo Holi, AYrIzte Arkal Husiglth 2 Ate)A
654 oJAF B = 41 (15.6%) 2.2, o]F F5T 4R
FE ISSA622 Aosile W, 5= i s F
127 olleh. 6541 ol Skl 6541 IRk Shatol A
ISS, GCS, INR, AHL7|17He] B S t-test®, $5= &
-/J\—E]‘Tr o] U W= E Pearson Chi—square test

Forletl, B 1 Hatgt REe Zfolzp st
(Table 9). olglgt o] 2 & Aol I} AP
o7 Slgld Ao g woheh

S QIAE 7| 2R EARE th S QIAbA = B2 %
7] B 384 @ GCS, INRY %7} 6417F o|y S+
T8 AFo] FFYA A AT dIST 5 e AR

A= et
TS ALY AP A F TR &0l Al 2 olR
o|Z Qlall GCSY| Walr} ATt (18) F WAl & APy
SR QS AEHA £30]3,(19) & dAFolAE
AIE Holw, o] 7|E & 5(20)2] AtolA F
F(54.8%)3 A EFA £5(20.5%)7 }z ARrgdle]
H =W A9 Aukel fAlsit, SEote R A
gL “trauma triad’ 2H= AAE, ”"6‘, Ao &=
oS 1A "ok (1) 3ol INRY F7HE Hol
thekRt At Aol A F5o4 Al 548 @4
9 (Acute Traumatic Coagulopathy: ATC)7} AFg
7t B2 9FE nA = AS ZeA T 4 Uk (22,23)
2 AT WY 7] INRS $7H1.2 23h7} F594 &
A2 AP ek AR BEAE T A 5©24)9] A+t
A= W 7], A5 A SIAR(INR 1.2 ohH=E
AlZkol Zaghol| wel F59 o= e sk Hl&o]
=11, TRISSE 4h&4 oS AYEEET ¢ 22 AR A&
&< Holthar sty & dAtolA Y 27] @Y 3
*774/‘}9} T o|%o Foll FuHA A} kS Bl askA] ohok
I INRO $7H1.2 237} APE ol&9) {23t 1A=
F_}b‘]— o]g-¢l Ao wrrEr)
38 «ade 97 4% 712 v'hg 5= 9l
W —""f@'oﬂ/\ﬂx_ 7149 S A&
oA ot Aol & H —’F Aol A
Aol A @7

c

°
o 0 K
rSL' flo

b
o>~

oy
oy

l’

>
‘%

™
rl

Hu oo kI 12 roh o Hr off rio
R
oX ﬂJ'lN'

r{n:ﬁ

L D N A =)
PO
rlo
)

g,
2
mmo
o
x -

>~ rl.E OLN i
g M
-
=2
>
ril

Ho
lo
(S off

;&
L
_Q

f
v F
4o
ofl
>
2 i
PO ri&' (i

ﬁd
e
i
5
e
R
5
oA
2 J.i
o,
7

jia
il

O i —|~
1o
@

lo _Il)l'

o
g
B
N\
ox
lo 7
juiss
>,
2

PO
|o
fu
oZ
&N
ot
O

U oxt m& fe /e

N il

P
|\
ox
31'(
x
i
-0l
1
ro
=)
o]

N arayan

ol
19
@
lo
¢
-
2,
>
of¥
ofrt
k1

o ﬁ
ox
ol

=
:?:lg‘
i
a7
N
(]
ftl
O
=)
%0,
L
Hi
v
=
g
==
_c&
32
v
52 ox x rlo
N
— = ol

> R oR of\
Moy 1 o
ue e o rr 2 ox

K

Table 9. Comparison of over age 65 years old and under age 65 years old group.

Age (> 65, N*=41)

Age (<65, N*=221)

mean+SD' mean+SD' p-value
1SSt 19.66+8.08 20.00+8.56 0.366
Glasgow comascale 9.68+5.21 10.57+4.91 0.259
INR® 1.09+0.29 1.17+0.40 0.434
Total LOD 15.93+20.34 16.99+20.21 0.480
* N: number

" SD: standard deviation

" ISS: injury severity score

¥ INR: international normalized ratio
* LOD: length of day
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