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ABSTRACT

Introduction: Early death after blunt trauma is caused by massive bleeding. Our
previous report demonstrated that disseminated intravascular coagulation with a
fibrinolytic phenotype from the time of admission to the emergency department
until 4 hours thereafter contributes to a poor prognosis due to massive bleeding.
Objective: Fibrinolysis at admission to the emergency department immediately
after blunt trauma may predict massive bleeding. This study retrospectively
investigated the relationship between coagulation and fibrinolysis, and massive
bleeding at an early phase in patients presenting with blunt trauma.

Methods: All patients with blunt trauma admitted to the emergency department,
associated with, at least, one of the abbreviated injury scales 23 from January
2005 to December 2006 were enrolled in the study. The clinical backgrounds of
the patients and the measured variables were retrospectively collected.

Results: Eighty-three patients; 17 patients with massive bleeding and 66 patients
without massive bleeding, were included in this study. Fibrin/fibrinogen
degradation products (FDP) and D-dimer levels markedly increased in both
groups. FDP and D-dimer in the massive bleeding group were statistically higher
than those in the non-massive bleeding group. A stepwise logistic regression
analysis showed FDP to be an independent predictor of massive bleeding. The

receiver operating characteristic curve analysis for massive bleeding showed



FDP to have the largest area under the curve and that the optimal cutoff point of
FDP in order to predict massive bleeding was >64.1 pg/mil.

Conclusion: Increased fibrin/fibrinogen degradation resulting in high FDP levels
at an early phase of trauma is therefore considered to predict massive bleeding.

The optimal cutoff point of FDP to predict massive bleeding was >64.1 pg/ml.
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Figure legend

The receiver operating
characteristic (ROC) curve
analysis for massive bleeding by
fibrin/fibrinogen degradation

products (FDP).
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Table 1. Characteristics of the patients.

Massive Bleeding

p value
(normal range) Yes (n=17) No (n=66)

Gender (male / female) 10/7 47 /19 ns
Age (year) 58 + 21 47 £ 20 0.048
Time from injury to emergency department arrival (min) 32+19 36 +17 ns
ISS 29+10 22+10 0.004
Trauma region

Head and neck (n) 13 37

Face (n) 1 0

Chest (n) 9 33 ns

Abdomen (n) 4 8

Extermity (n) 5 12

External (n) 0 0
DIC score 3.6+0.9 26+14 0.018
Platelet count (x 10*/mm?®) (12 ~ 40) 231+7.0 258+6.9 ns
PT (sec) (10.2 ~12.6) 13.6+3.4 11.9+1.6 0.010
APTT (sec) (26.2 ~ 41.5) 42.8+41.9 29.3+14.3 0.029
Fibrinogen (mg/dl) (200 ~ 400) 189 £ 75 224 + 68 ns
FDP (ug/ml) (<10) 211 + 258 55 + 62 <0.001
D-dimer (ug/ml) (<1) 82.0 £ 96.0 31.8+31.2 <0.001
Base deficit (mEq/l) (-2.5 ~ +2.5) 3.9+43 25+1.8 0.027
RCC (unit) 16.9 £ 10.1 1.1+24 <0.001
FFP (unit) 240+17.0 0.8+28 <0.001
PC (unit) 10.6 £ 13.3 0 <0.001
Emergency operation (yes / no) 9/8 15/ 51 0.032
Outcome (survived / dead) 10/7 64 /2 <0.001

ISS: injury severity score, DIC: disseminated intravascular coagulation, PT: prothrombin time, APTT:

activated partialthromboplastin time, FDP: fibrin/fibrinogen degradation products, RCC: red cells

concentrate, FFP: fresh frozen plasma, PC: platelet concentrate, ns: not significant.
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Table 2. Stepwise logistic regression analysis of the various variables for the
prediction of massive bleeding.

Odds ratio p value 95% confidence interval
FDP (ug/ml) 1.007 0.043 1.000 - 1.013
Base deficit (mEq/l) 1.190 0.060 0.992 - 1.428

Although base deficit was selected by stepwise logistic regression analysis, it
did not have statistical significance.
FDP: fibrin/fibrinogen degradation products.
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Table 3. Performance of coagulation tests for prediction of massive bleeding.

AUC (mean + SE) p value Optimal cut off value Sensitivity Specificity PPV NPV
ISS 0.724 + 0.069 0.005 215 0.765 0.591 0.325 0.907
DIC score 0.683 £ 0.067 0.024 25 0.938 0.391 0.278 0.962
Platelet count (x 10*/mm?) 0.603 + 0.081 ns - - - - .
PT (sec) 0.705 £+ 0.067 0.010 11.75 0.765 0.585 0.325 0.905
APTT (sec) 0.673 £ 0.071 0.029 25.75 0.941 0.328 0.271 0.955
Fibrinogen (mg/dl) 0.604 + 0.800 ns - - - - -
FDP (ug/ml) 0.797 £ 0.057 <0.001 64.1 0.813 0.766 0.464 0.942
D-dimer (ug/ml) 0.760 £ 0.060 0.001 25.29 0.875 0.609 0.359 0.951
Base deficit (mEg/l) 0.682 + 0.085 0.027 4.3 0.529 0.848 0.563 0.830

AUC: area under curve, SE: standard error, PPV: positive predictive value, NPV: negative predictive value, ISS: injury severity score, DIC: disseminated

intravascular coagulation, PT: prothrombin time, APTT: activated partialthromboplastin time, FDP: fibrin/fibrinogen degradation products, ns: not significant.
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