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— Abstract —

Acute Traumatic Coagulopathy in Severe Trauma Patients

Dong Eun Lee, M.D., Kang Suk Seo, M.D., Mi Jin Lee, M.D., Su Jeong Shin, M.D.,
Hyun Wook Ryoo, M.D., Jong Kun Kim, M.D., Jung Bae Park, M.D.

Department of Emergency Medicine, School of Medicine, Kyungpook National University, Daegu, Republic of Korea

Purpose: Clinical observation and research findings show that acute traumatic coagulopathy (ATC) is a
major factor that must be addressed in the early care of severe trauma patients. ATC is associated with
increased transfusion requirements and poor clinical outcomes. This study aimed to correlate the early pre-
dictable factors of ATC with the outcomes in severe trauma patients.

M ethods: Retrospective data from the traumaregistry on severe trauma patients (Injury Severity Score (1SS)
>16) were used to identify variables independently associated with coagulopathy. Univariate associations
were calculated, and a multivariable logistic regression analysis was used to determine variables independently
associated with ATC.

Results: Patients were mostly male, aged 51.9+17.8 years, with an injury severity score of 24.1+12.4.
ATC, as diagnosed in the emergency department (ED), occurred in 17% of the severe trauma patients. Using a
multivariable logistic regression analysis, early predictable variables independently associated with ATC were
base deficit (odds ratio (OR): 13.03; 95% confidence interval (Cl): 3.47-48.93), acute liver injury (OR: 4.24;
95% Cl: 1.06-17.00), and transfer from another hospital (OR: 21.00; 95% ClI: 3.23-136.60).

Conclusion: ATC is associated with mortality in severe trauma patients, and some variables associated with
trauma and shock are an independent predictors of ATC. These variables contribute to the early recognition and
management of coagulopathy, which may improve the outcome from trauma resuscitation. (J Korean Soc
Traumatol 2012;25:72-78)
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3150 trauma patients

A

4

A 4

+ 2932 patients with minor trauma (ISS < 16)

- 17 parients under the age of 18

- 13 patients with dead on arrival/missing data
- 6 patients with anticoagulantion/hepatopathy

182 severe trauma patients (ISS = 16)

[

Acute Traumatic Coagulopathy (+)
N=30 (17%)

Acute Traumatic Coagulopathy (-)

N=152 (83%)

Death N=16 (53%)
Survival N=14 (47%)

Survival N=119 (78%)

Death N=33 (22%)

Fig. 1. The study population
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Table 1. Clinical and demographic characteristics of study population

N, ISSE 241+124

Total (N=182)

Age (years), mean + SD'
Gender n (%)

Injury mechanism, n (%)

Visited route, n (%)

Means of transportation, n (%)

Trauma Scores, mean = SD'

Mae

Femae

Motor vehicleinjury

Fall down

Slip down

Penetrating injury

Others

Direct visited to trauma center
Transferred from other hospitals
Transport by 119 public EMS* ambulance
Transport by private EMSt ambulance
Transport by hospital ambulance
Transport by another vehicle
Glasgow Coma Scale

Traumaand Injury Severity Score
Revised Trauma Score

Injury Severity Score

AlS* _head& neck

AlIS*_face

AIS*_Chest

AlS*_Abdomen

AlIS*_extremity

51.9+17.8
140 (76.9)
42 (23.1)
108 (59.3)
29 (16.0)
20 (11.0)
5(2.7)
20 (11.0)
57 (31.3)
125 (68.7)
61 (33.5)
83 (45.6)
34 (18.7)
4(22)
11.6+4.6
0.8+0.3
6.6+1.8
24.1+12.4
26+21
04408
12+16
09+16
11+14

* AIS: abbreviated Injury Scale, ' SD: standard deviation, * EMS: emergency medical system



Ao, 1258 (68.7%) = EF WYL Afste] BEYe=
ALY = (Table 1).

T(ATC)Z} H|gtdF(non-ATC)2| HFX 2l olAb

A=A, A, F 5 4 AFHOZ Fo3 AfolE B
A TH(p<0.05) (Table 3)

3. BHET(ATC) 2t HIRE T (non-ATC)2| ekt

ATC iL—S— 16™ (
non-ATC -

53%)°] At
<= 339 (22%) 0] A

. 0] JEFHH T

. 1197 o] AEste] FA

ATC °] 309, non-ATC o] 1528 °]3ith 433
ol el mek vl AR, AAY & & 2 Aol Ao fFog AolE BHATHp0.05). W 24A17F F3F
AT Yo AW WUsA 4 B HUe ARete)  RelE $3A87 ANFAYY 29 FYFS 47
AY ®H A9+ ATC 7oA B3O ™ (p=0006), AL7} ATC F(43+62, 55176, 50+73)oA4 non-ATC (1.3
A QA7 ATC i+ 47440717} non-ATC # 35+35 +28, 11+30, 10+29)e wls FAHCR v A
AR AAEJARE, FAFH R F23 Aol & Ho B THpC0.05) (Table 4).
AE FUH(p=0089). &gl WE FZ=olA TRISS=
Ztzh 06+0485} 08+03%4, ISS& 315+1648 3 226+ 4. C}E EX|AE 5|7 2M
1094, RTSE 5442783 69+1582 2, & #7+ EAT
Hoz #93 Aol BATHp005)(Table 2). GCSE 2t F4 LT B FFL NAE ARE Lo}
Zb 9945883} 1204438 02 ATC oA wgto, & Bz Aee og B4 A 23 AdF A
Ao R §o3 xpolE Holz] ¢kokth b F-9lo w (Odds ratio=1302895% CI 3469~48932). HA 7+&4
2 AISE 423 ERERY g 9 e Aolg BA (OR=423695% CI 1055~17.000), B} WL ZHF3le] A
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Table 2. Basic clinical and demographic characteristics of severe trauma patients with and without coagul opathy
Coagulopathy (+) Coagulopathy (-)
n=30 n=152 p-value*
Age (years) 51.1+20.7 52.1+17.2 0.791
Gender
Male, n (%) 24 (80) 116 (76.3) 0.662
Female, n (%) 6 (20) 36 (23.7) 0.662
Past History
Hypertension, n (%) 6 (20) 37 (24.3) 0.562
Diabetes mellitus, n (%) 0 14 (9.2) 0.139
Chronic renal failure, n (%) 0 3(2.0) 0.488
Cerebral infarction, n (%) 0 2(13) 0.542
Congestive heart failure, n (%) 0 1(0.7) 0.602
Malignancy, n (%) 3(10) 32 0.056
Trauma Scores
Glasgow Coma Scale 9.9+58 12.0+43 0.070
Traumaand Injury Severity Score 06+04 0.8+0.3 0.005*
Revised Trauma Score 54+27 6.9+15 0.008*
Injury Severity Score 31.5+164 22.6+109 0.007*
Abbreviated Injury Scale: head& neck 23+23 26+21 0.476
Abbreviated Injury Scale: face 0.1+0.6 0.5+0.8 0.005*
Abbreviated Injury Scale: Chest 13+17 12+16 0.849
Abbreviated Injury Scale: Abdomen 19+22 0.7+14 0.007*
Abbreviated Injury Scale: extremity 13+17 11+14 0.432
Transfer from another hospitals 27 (90.0) 98 (64.5) 0.006*
Transport interval to trauma center (hrs) 47+40 35135 0.089

*p-value< 0.05
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Table 3. Initial vital signs, and laboratory results of severe trauma patients with and without coagul opathy

Coagulopathy (+) Coagulopathy (-)
n=30 n=152 p-value*
Vital signs
Systolic blood presure (mmHg) 87.1+47.7 127.6+38.6 <0.001*
Heart Rate (beats/min) 102.1+37.5 89.9+225 0.095
Respiratory Rate (/min) 21.9+6.8 20.2+5.1 0.103
Laboratory results
Arteria Blood Gas Analysis
pH 7.31+0.13 741+01 <0.001*
PCO, (mmHg) 31.3+9.6 32.0+9.3 0.683
HCO; (mmol/l) 15.6+35 20.5+6.7 0.529
Base deficit (mmol/l) 8.7+49 31+43 <0.001*
O, Saturation (%) 83.7+26.9 93.5+125 0.059
Prothrombin time (sec) 32.3+355 11.8+1.0 0.004*
Activated partial thromboplastin time (sec) 70.6+61.0 24.7+33 <0.001*
International normalized ratio 16+08 11+01 0.001*
C-reactive protein (mg/dl) 11+23 05+0.7 0.213
WBC (X103/ul) 16401.7+8257.0 15067.6+6801.0 0.346
Neutrophils (%) 80.0+125 75.0+16.5 0.063
Hemoglobin (g/dl) 9.7+25 129+2.0 <0.001*
Platelet (X103/u) 161.7+61.2 247.1+63.0 <0.001*
Lactate (mmol/l) 7.7+3.9 44+26 <0.001*
Glucose (mg/dl) 220.0+95.2 171.0+96.6 0.012*
Creatinine (mg/dl) 1.2+04 11+1.2 0.623
AST (U/l) 248.0+339.9 86.5+98.2 0.015*
ALT (U/l) 111.5+137.0 56.0+68.9 0.038*
Total bilirubin (mg/dl) 0.7+04 06+04 0.585
AST: Aspartate Aminotransferase, ALT: Alanine Aminotransferase
*p-value< 0.05
Table 4. Clinical outcomes and overall mortality rate in severe trauma patients with and without coagul opathy
Coagulopathy (+) Coagulopathy (-)
n=30 n=152 p-value*
Amount of transfusion for 24hrs
Packed RBC (pack) 43+6.2 13+28 0.012*
Fresh frozen plasma (pack) 55+76 11+30 0.004*
Platelet (pack) 50+7.3 1.0+29 0.006*
Hospital length of stay (days) 18.0+26.6 2041244 0.626
Mortality
Survivals, n (%) 14 (46.7) 119 (78.3)
Desth, n (%) 16 (53.3) 33(21.7) <0.001*
*p-value < 0.05
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p-value*
<0.001*

0.042*

0.001*

o #7 4

F

Zt
Upper
48.932
17.000
136.596

571l AA

5
95% CI for Odds
Lower
3.469
1.055
3.228

Ao A9

Oddsratio*
13.028
4.236
20.998

Base deficit > 6.0 mmol/L
Acute Liver Injury (AST or ALT > 100 IU/L)

Transfer from another hospitals
Entered variable included with gender (male), age > 60 years, ISS, AIS (head), AlS (face), AlS (abdomen), systolic blood pressure >

90 mmHg, GCS less than 8, pH <7 .3, base deficit > 6.0 mmol/L, CRP > 0.5 mg/dL, lactate > 5 mmol/L, AST or ALT > 100 IU/L,

and transfer from another hospitals.

Table 5. Multivariable logistic regression analysis associated with acute traumatic coagul opathy
Cl: confidence interval, AST: Aspartate Aminotransferase, ALT: Alanine Aminotransferase

*p-value < 0.05
T Statistically analysis by forward stepwise (Likelihood ratio) method.
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