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INTRODUCTION

Trauma is the leading cause of death in children (1), and coagulopathy is a
well-documented component of trauma. Pediatric anesthesiologists are often
involved in the medical care of pediatric trauma victims, either in the
emergency department (ED) during resuscitation or the operating room (OR)
during emergency surgery. In adult trauma victims, coagulopathy present on
admission is associated with poor outcomes (2). Unfortunately, similar data in
the pediatric population is sparse. Thus we performed a retrospective study to
analyze the relationship between coagulopathy upon presentation to the ED
and clinical outcomes in pediatric trauma victims at a major urban tertiary care,
level | trauma center.

METHODS

After IRB approval, we retrospectively reviewed the medical records of all
pediatric trauma victims who presented to Children’s Healthcare of Atlanta
between 1/9/2014 and 8/3/2016. Inclusion criteria were age <18 years and an
Injury Severity Score (ISS) =15 on presentation to the ED. Multiple variables
were collected at the time of presentation. Clinical outcomes included
duration of mechanical ventilation, intensive care unit (ICU) length of stay (LOS)
and in-hospital mortality. In our statistical analysis, two separate linear
regressions were performed with duration of mechanical ventilation and ICU
LOS set as the response variables. Initially, 15 explanatory variables were
selected for analysis. Due to the concern that some variables were correlated
to one another, variable selection occurred through the use of an elastic net
algorithm with the shrinkage parameter (M) set to its minimum. The duration of
mechanical ventilation and ICU LOS were log transformed for the final
regression models to satisfy model assumptions. A two-tailed p<0.05 was
considered significant.

RESULTS

One hundred sixteen patients were included in our final analysis. A summary
of all collected variables is shown in Table 1. The variables used for analysis are
shown in Table 2. The only variable associated with log ventilation time was the
Glascow Outcome Score (GOS); aPTT, d-dimers, GOS, and pH were
associated with log ICU LOS (Table 3).
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Table 1: Patient Demographics and Outcome Variables

Age (years) 6.3+5.0
Weight (kg) 30.8 £24.2
Gender, male (%) 71 (61)
GOS 53, 9]

1SS 25[18,29]
Head Injury (%) 88 Yes (76)
Hemoglobin (mg/dL) 10.2+2.1
Platelets (x 10*/uL) 289+ 112
PT (sec) 15.9[15.0, 18.3]
INR 1.3[1.2,1.5]
aPTT (sec) 40.0 [18.8, 62.3]
Fibrinogen (mg/dL) 185159, 243]

D-dimers (ng/mL)

8798 [5025, 10,000]
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Table 3A: Predictor for ICU Ventilator Days

Characteristic Estimate 95% CI P-value

GOS -0.256 -0.330t0 0.182 <0.001

Table 3B: Predictors for ICU Length of Stay

Characteristic Estimate 95% CI P-value
GOS -0.091 -0.123 to -0.059 <0.001
pH 0.688 -2.759 to -0.061 0.043
aPTT 0.007 0.001 to 0.013 0.035
D-dimer 0.011 0.003 t0 0.019 0.009
CONCLUSION

Temperature (°C) 363+1.3
pH 7.25+0.12
Base deficit 513, 8]
Massive transfusion protocol (%) 53 (46%)
Duration of mechanical ventilation (hours) 109 [21, 233]
ICU length of stay (days) 8[3,5]
In-hospital mortality (%) 21 (18%)

GOS = Glascow Outcome Score; ISS = Injury Severity Score; PT = prothrombin time;

INR = international normalized ratio; aPTT = activated partial thromboplastin time;

ICU = intensive care unit

Table 2: Initial Explanatory Variables

The variable most predictive of clinical outcome, i.e. duration of mechanical
ventilation and ICU LOS, after pediatric trauma was the GOS. In terms of
coagulation parameters, the aPTT and presence of d-dimers on admission were
associated with an increased ICU LOS. Other investigators have also shown that
fibrinolytic dysregulation is associated with poorer outcomes in pediatric trauma
(3). Together, these findings indicate that antifibrinolytic therapy may benefit
pediatric trauma victims. Further clinical studies are needed to determine the
validity of this hypothesis.
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