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Abstract

Background—~Quality and benchmarking initiatives highlight the need for accurate stratified risk
adjustment. The stratification of trauma patients has relied on scores specific to trauma populations.
While the Acute Physiologic and Chronic Health Evaluation (APACHE) 1 score has been considered
"invalid" in the trauma population, we hypothesized that APAHCE 11 would more accurately predict
outcomes in critically injured patients in whom commonly used trauma scores have inherent
limitations.

Methods—A prospective cohort of critically injured patients was enrolled. Severity scores and their
sub-components were collected, and in-hospital mortality was assessed. The area under the receiver
operating characteristic (AUROC) curve was used to determine the predictive value of each score.
Logistic regression estimated the odds of death associated with incremental changes in severity scores
and their subcomponents.

Results—1,019 patients were available for analysis. APACHE Il was the best predictor of mortality
(AUROC 0.77 versus AUROC 0.54 for ISS and 0.64 for TRISS). A unitincrease in APACHE Il was
associated with an OR of death of 1.18 (95% CI 1.14 — 1.22). The components of APACHE |1 that
contributed the most to its accuracy included temperature, serum creatinine and the Glasgow Coma
Scale (GCS).

Conclusion—<Ciitically injured patients have physiologic derangements not accurately accounted
for by commonly used trauma scores. In this subset a more general ICU scoring system is useful for
risk adjustment for research, administrative and quality improvement purposes.
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INTRODUCTION

A growing focus on health quality and benchmarking has highlighted the need for accurate
severity scoring systems for stratified risk adjustment!2. Accurate severity scoring allows for
comparison of clinical outcomes across centers and countries, and provides a means for the
comparison of interventions and outcomes in a research setting. As the number and complexity
of demographic and clinical characteristics impacting clinical outcomes has grown, so too has
the number and complexity of severity scoring systems?: 10 16, 17, 20-22, 24, 26, 27

The risk stratification of trauma patients has traditionally focused on anatomic or physiologic
scores specific to trauma populations. This stems from the belief that the trauma patient
population is inherently different from the general patient population. Trauma patients are
considered younger, healthier and plagued with unique “disease” patterns; all factors which
many believe limit the usefulness of scores addressing broader categories of patients and
diseases. Several systems have been developed for stratification of trauma patients and these
scores have been previously reviewed’”. Among the most commonly used are the injury severity
score (ISS) and the Trauma and Injury Severity Score (TRISS). ISS is a strictly anatomic
scoring system developed in 1974 for the purpose of describing the multiple trauma patient3.
The lack of physiologic data led rapidly to revisions of the ISS, as it was shown to be inferior
to severity scores which incorporate these parameters®. TRISS is one such revision which takes
into account the 1SS, but also incorporates the Revised Trauma Score (RTS), the patient’s age
and the mechanism of injury to determine a patient’s predicted survival®. For many years,
TRISS has been the premier quantitative measure of injury treatment quality, but a number of
recent studies have identified the limitations to this scoring system, particularly among the
critically injured.

Despite the known and inherent limitations in trauma specific scores, they continue to dominate
trauma registries and the literature since scores used in general critical care populations, such
as APACHE 1114, are considered invalid in the trauma patient. Criticisms of the use of
APACHE I in the trauma population have been based primarily on the poor correlation
between APACHE Il and ISS or TRISS, and the inability of APACHE |1 to accurately predict
hospital or intensive care unit length of stay®. Importantly, the criticism has not been based
on an inability to predict death. In fact, when APACHE Il has been evaluated as a predictor of
clinical outcomes in trauma patients it has proven to be a useful predictor, particularly those
who are critically injured? 25,

Our goal was to evaluate the ability of commonly used severity scores and their subcomponents
to predict death in a large prospective cohort of critically ill trauma patients. We hypothesized
that in the trauma ICU, the injury and illness severity scores incorporating physiological data
would be superior to anatomic only systems, and that APACHE Il would be a useful predictor
of death in this select group of trauma patients.

METHODS

Study design and participating centers

This study represents a secondary analysis of a multi-institutional prospective cohort study of
critically ill or injured surgical patients. The primary purpose of the study was to determine
the role of gender and sex hormones on outcomes in critically ill patients. All patients 18 years
of age or older, admitted to the Surgical or Trauma Intensive Care Units (ICUs) of Vanderbilt
University Medical Center and the University of Virginia Health Sciences Center were eligible
for enrollment. In order to capture a patient population at high risk of death and other secondary
complications, patients who died before 48 hours were excluded as were patients discharged
from the ICU prior to 48 hours. The minimum stay of 48 hours was intended to exclude
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postoperative surgical patients with short observational stays as well as patients who died
rapidly from illness beyond the aid of modern critical care. Patient care was at the discretion
of the attending physician according to established critical care protocols in the respective
ICUs. As a part of this study, illness and injury severity scores were collected prospectively at
the time of admission by dedicated research oriented registered nurses at each facility.
Information sources included the patients and their families, nursing flow sheets, paper and
electronic medical records, and treating healthcare providers. These data were entered into a
custom computer database designed specifically for this project.

APACHE 1113, a modification of the APACHEL5, assigns numerical values (0 to 4 with high
scores indicating more severe illness) to 12 clinical and biochemical parameters: temperature,
mean arterial blood pressure, heart rate, respiratory rate, oxygenation, arterial ph, serum
sodium, potassium and creatinine, WBC and GCS. These combined score from these 12
parameters makes up the Acute Physiology Score (APS) of APACHE II. Points are also
assigned for age group and preexisting illness. Combined scores below 10 suggest relatively
mild illness while score above 15 indicate moderate to severe illness. According to the
APACHE 11 definition, scores were calculated based on the worst physiologic parameters
within the first 24 hours following hospital admission.

The injury severity score is based on an anatomic grading of injury severity3. Each of six body
regions (head & neck, face, chest, abdomen, extremity and external) is assigned an abbreviated
injury score (AIS). The three most severely injured regions have their scores squared and
summed to produce the ISS. ISS ranges from 0 to 75. If any region is assigned a 6 (un-
survivable) the ISS automatically becomes 75.

TRISS determines the probability of survival from the ISS and Revised Trauma Score (RTS)
using the formula

Ps=1(1+e™®)

where b is calculated using coefficients from multiple regression of the Major Trauma
Outcomes Study. These coefficients differ according to patient age and the mechanism of injury
(blunt versus penetrating). The RTS is a physiologic score based on the Glasgow Coma Scale,
the systolic blood pressure and the respiratory rate upon first contact with the patient which is
heavily weighted toward the GCS®: 6. TRISS scores were determined from data at the time of
admission to the hospital.

Statistical analysis

Normally distributed continuous variables were summarized by reporting the mean and 95%
confidence intervals and compared using two sample t-tests for independent samples.
Continuous variables that were not normally distributed were presented by reporting the
median and interquartile ranges (IQR) and compared using the Wilcoxan Rank Sum test.
Differences in proportions were compared using a chi-square (X2) or Fischer’s exact test.
Spearman rank correlation coefficients were used to estimate the correlation between the
various severity scores, and with the severity scores and other outcomes such as hospital and
ICU length of stay. To estimate the odds ratio (OR) of death associated with incremental
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increases in the severity scores and their subcomponents, univariate logistic regression was
used.

To compare the predictive ability of the severity scores, a computation of the area under the
receiver operating characteristic (AUROC) curve was performed. The ROC curve describes
graphically the sensitivity and specificity of a given diagnostic test. As the AUROC curve
approaches 1.0, it becomes more accurate; as the area approaches 0.5, it becomes random and
of little diagnostic value. The AUROC is reported with the associated 95% confidence interval
(CI); ROC curves were compared using the roc comp command of STATA which is based on
the methods of DeLong et al®. STATA version 9.2 (STATA Corp., College Station, Texas,
USA) was used for analysis. Tests for statistical significance were two sided with an alpha of
0.05.

The study was approved by the Institutional Review Boards of both VVanderbilt University
Medical Center and the University of Virginia Health Sciences Center. All data is maintained
in a secure, password protected database that is HIPAA-compliant. All patient information is
de-identified prior to analysis and reporting.

Patient Demographic and Clinical Characteristics

1,019 patients met entry criteria and were available for analysis. There were 138 deaths for an
overall mortality rate of 14%. The demographic and clinical characteristics of patients by
outcome are summarized in Table 1. Non-survivors were older and had higher APACHE Il
scores (23 + 5.5) compared to survivors (16 £ 5.5, p<0.001). Other components of APACHE
I1 which were statistically different between the groups included temperature and serum
creatinine, but these variables were not impressively clinically different.

The GCS subcomponent was different between the groups (median of 8 for survivors versus
5 for non-survivors, p<0.001). GCS exhibited a bimodal distribution with patients with at the
extreme scores (>10 and <5) exhibiting the highest mortality rates, while the lowest mortality
was observed in patients with GCS scores in the 7-10 range. A GCS score of 9 was associated
with the lowest overall mortality (compared to a GCS of 3, OR 0.17, 95% CI 0.06 — 0.50,
p=0.001). This trend was also seen among the AIS head or neck scores with an AIS head score
of 2 being associated with the lowest mortality (compared to AlIS head 0, OR 0.33 (95% ClI
0.01 - 10.2), but this difference was not statistically significant.

ISS was not statistically different between survivors and non-survivors (31 versus 33, p=NS).
Of the abbreviated injury scores (AlIS) which make up the ISS, AIS head or neck was the only
subcomponent score which was different between the groups [AIS Head 3 (2-4) for survivors
versus 4(3-5) for nonsurvivors, p<0.001]. The mean TRISS was 0.69 + 0.30 and the median
TRISS was 0.85 (IQR 0.46 — 0.95); the median value corresponded to the observed survival
0f 86%. The predicted survival as estimated by TRISS was significantly higher for the survivors
(0.85 versus 0.48, p<0.001). There were 144 unexpected survivors according to TRISS (TRISS
<0.50 with patient survival), and 91 unexpected deaths (TRISS >0.50 with patient death).

APACHE 11 was weakly correlated with both ISS (r=0.17, p<0.001) and TRISS (r=0.31,
p<0.001) while 1SS and TRISS demonstrated considerable correlation (r=0.67, p<0.001). None
of the scores were well correlated with either hospital or ICU length of stay (LOS). The best
correlation was between APACHE Il and ICU LOS (r=0.19, p<0.001).
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Relationship with Mortality and Incremental Changes in Severity Scores

After converting the actual value of individual parameters into the APACHE Il subcomponent
scores, the OR of death associated with an incremental increase in each sub-component score
was estimated. Each unit increase in APACHE Il was associated with an OR of death of 1.18
(95% CI 1.14 — 1.22). The serum chemistries were all associated with significantly increased
odds of death—serum sodium (per point, OR 1.55, 95% CI 1.16 — 2.07, p=0003), potassium
(per point, OR 1.30, 95% CI 1.07 — 1.59, p=0.009) and creatinine (per point, OR 1.20, 95% CI
1.01-1.44,p=0.04). These relationships indicate that as these chemistries deviate from normal,
the number of points assigned to the category increases, and this increase is associated with a
worse outcome. When forced into a simple logistic regression model, unit increases in GCS
were associated with an OR of death of 1.16 (95% CI 1.10 — 1.24, p<0.01), but again, the
relationship between GCS and subsequent mortality is bimodal with the lowest mortality
among those patients with scores between 7 and 10, and forcing GCS into a logistic regression
model inadequately captures this relationship. The combined physiologic parameters (the APS
component) (OR 1.15, 95% CI 1.11 — 1.19, p<0.001) and the age component (OR 1.26, 95%
1.16 — 1.37, p<0.001) were also significantly associated with subsequent mortality. None of
the other components were significantly associated with mortality.

Incremental increases in 1SS were weakly associated with increased mortality (per point, OR
1.01, 95% CI 1.00 — 1.03, p=0.05). The head or neck sub-component was the only AlS to be
independently associated with increased mortality (per point, OR 1.20, 95% CI 1.05 — 1.38,
p=0.009). Incremental changes in TRISS were also associated with death (per 0.1 point
decrease, OR 1.19, 95% CI 1.12 — 1.27, p<0.001).

Ability to Predict Death of Severity Scores and their Subcomponents

APACHE Il (AUROC 0.77, 95% CI 0.72 — 0.81)) was superior to both 1SS (AUROC 0.54,
95% C1 0.48 — 0.60, p<0.001) and TRISS (AUROC 0.64, 95% CI1 0.58 — 0.71, p<0.001) in
predicting death (Table 2, Figure 1). Of the individual variables, age, temperature
(AUROC=0.57, 95% CI 0.51 — 0.62), GCS (AUROC=0.64, 95% 0.59 — 0.69), and AIS head
or neck (AUROC=0.61, 95% CI 0.54 — 0.67) all had some predictive ability. The combined
APS predicted death with reasonably good accuracy (AUROC 0.70, 95% CI 0.66-0.75). The
ability of APACHE Il to predict death was improved in the penetrating trauma patient (AUROC
0.81 95% CI 0.65-0.97) as compared to the blunt trauma patient (AUROC 0.76, 95% CI1 0.71
— 0.81), but this difference was not statistically significant (p=0.54) (Table 3). Both ISS and
TRISS trended toward improved predictive ability in blunt trauma patients, but again these
differences were not statistically significant. As the original study cohort included trauma and
non-trauma patients, the predictive ability of APACH E Il was compared. In the trauma
population APACHE Il had an area under the receiver operating characteristic curve for
predicting mortality of (AUROC 0.77, 95% CI 0.73,0.81); this was statistically superior to its
predictive ability in the non-trauma population (AUROC 0.68, 95% CI 0.64,0.72, p<0.01).

DISCUSSION

National benchmarking initiatives such as the National Surgical Quality Improvement Program
(NSQIP) have highlighted the need for accurate risk stratification in both the surgical and
trauma patient.11 Historically, the usefulness of severity scores has been in their ability to
stratify patients for research and prognostic applications, but they now have implications for
stratifying outcomes for both reimbursement and credentialing purposes. In short, the stakes
for accurate stratification have been raised. A possible implication for the increased precision
needed in risk stratification is the very real likelihood that there is not “one size fits all” score,
and this concept may be particularly true for the trauma population. But even within the trauma
population, specific subgroups may exist which require specific severity scoring for accurate
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risk stratification. Our objective was to evaluate the ability of commonly used trauma scores,
along with a more general ICU scoring system (APACHE 11), to accurately predict death in
critically injured patients requiring extensive care in an ICU.

In this cohort of critically injured patients requiring greater than 48 hours of ICU care,
APACHE 11 was the superior score in predicting mortality. This difference undoubtedly lies
in the greater incorporation of physiologic and biochemical data into APACHE I1. While
TRISS has improved predictive accuracy over the strictly anatomic ISS, it still falls short of
the predictive accuracy of APACHE Il in this cohort. Others have demonstrated similar
findings in this subset of trauma patients. In 691 helicopter-transported injured patients,
APACHE Il was a good predictor of mortality in acutely injured patients with an AUROC
larger than that of 1SS or the Trauma Score (TS)22. This data contradicts previous reports that
declared APAHCE I to be invalid in the trauma patient!8. McKenea et al. have previously
reported a very low correlation between APACHE Il and length of stay, and also noted that
APACHE Il did not correlate well with either ISS or TRISS. While these results were
interpreted as an invalidation of APACHE Il in trauma patients, it is important to note that the
primary purpose of this study was to evaluate whether or not APACHE |1 could accurately
predict resource allocation, not clinical outcomes. In fact, the ability of APACHE Il to predict
clinical outcomes such as death was not reported. It is not surprising that APACHE Il does not
correlate well with hospital length of stay in a linear model since patients with very low
APACHE II (early discharge) and very high APACHE 11 (early death) will have low hospital
LOS, while patients with intermediate APACHE |1 scores will have longer hospital LOS. The
poor correlation between all of the severity scores and length of stay in this study confirms this
relationship.

Evaluation of the multiple score sub-components reveals important information regarding the
physiologic and biochemical parameters that are useful for severity scoring in this population.
Traumatic brain injury (TBI) is clearly an important contributor to death in the trauma patient,
and the subcomponent scores which account for head injury (GCS and AlS head or neck) were
both independently associated with mortality. The bimodal nature seen in the relationship
between GCS and AIS head and subsequent mortality is likely due to the requirement for 48
hours of ICU care for study inclusion. Multiple-trauma patients with GCS >10 scores who
required ICU admission for at least 48 hours are likely to have severe chest, abdomen or
extremity injury with associated exsanguination. Patients with less severe chest or abdominal
trauma in combination with a lower GCS representing even a mild head injury will also require
greater than 48 hours of ICU care. In comparing these patient populations, both requiring
greater than 48 hours in the ICU, multiple bodily injuries in the absence of TBI may confer a
higher risk of death than a mild brain injury and less severe bodily injury accounting for the
second peak in the relationship between GCS and AIS head and mortality. It is expected that
patients with a severe TBI (GCS<5) will require admission to the ICU regardless of other
injuries and will have a higher likelihood of subsequent mortality.

Interestingly the lowest hemoglobin within the first 24 hours was not associated with mortality,
but this could be explained by the aggressive use of blood product transfusions. Variables
which account for blood product transfusions may improve the accuracy of severity scoring in
trauma. Unlike medical ICU patients, trauma patients infrequently present with derangements
in common blood chemistries (serum sodium, potassium and creatinine). However, when these
derangements are present, they are associated with mortality. Other physiologic parameters
that are used as predictors of mortality in trauma patients (lactate, blood glucose, mixed venous
oxygen saturation) are notably missing from general ICU scoring systems such as APACHE
.
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The strengths of this study include its prospective nature, large sample size, and evaluation of
several severity scores and their subcomponents. To our knowledge this represents the largest
analysis of scoring systems in critically injured patients using data collected prospectively by
dedicated research personnel. Despite these strengths, there are several important limitations.
One limitation is that patients who died or were discharged from the ICU prior to 48 hours
were not a part of the original study cohort. It is unclear if patients who die within 48 hours or
those who are not ill enough to require 48 hours of ICU care differ in a way from those in this
cohort as to make our conclusions invalid. In these patients, ISS may be artificially low if not
all injuries are discovered prior to death. Regardless of this uncertainty in the ability to
generalize these data we believe they are important for two reasons:

1. The difficulty of outcome prediction—and the area where severity scores have the
most value—is within the range of patients between those who are neither so severely
injured as to die within 48 hours or only admitted to the ICU for short observational
stays. For this reason, it is how various scores perform for these “in-between” patients
that are of interest. We believe patients remaining in the ICU for at least 48 hours
accurately represent this population.

2. Besides outcome prediction, severity scores are used for risk stratification during
research. Perhaps, this is their most important utility. As with most research protocols,
our original study did not include “all-comers”. Most ICU based research protocols
restrict study enrollment to some minimal illness severity and exclude patients who
are predicted to die within a short period of time. In other words, this cohort is
exactly the population to whom these scores are most commonly applied. These data
would suggest that studies of critically ill trauma patients should use APACHE Il as
the most accurate assessment of risk. This suggestion is irrespective of the ability of
ISS or TRISS to accurately predict the outcome of “all-comers.”

A second limitation is the variability in the frequency of data collection within our patient
population. More frequent parameter checks would lead to more accurate APACHE Il scores.
Additionally, TRISS and ISS by the definition are determined based only on data collection at
admission and do not reflect a patient’s condition over 24 hours.

Using APACHE Il as a tool to assess quality of care or physician performance has some noted
limitations. By definition, the APACHE Il score includes the most deranged physiologic values
from the first 24 hours of hospital admission. Physicians or ICUs providing poor care could
be inappropriately rewarded if a patient’s condition worsened severely in the first 24 hours
leading to a higher APACHE 11 score. This is a valid grievance against the use of APACHE Il
as a national quality evaluation tool, but the complaint assumes that poor medical care would
be the only cause of a decline in the patient’s health in the first 24 hours. Underlying medical
conditions as well as demographic factors can lead to a delayed physiologic response to an
anatomic insult. In these circumstances, APACHE Il would be a more accurate representation
of the patient’s clinical status than either ISS (anatomic only) or TRISS (physiologic variables
collected at admission). The differences in TRISS and APACHE Il could be mostly explained
by this difference in timing of collection, but regardless, the evolving physiologic response to
injury in the first 24 hours is noted to be an important determinant of outcome. Therefore, this
study supports APACHE 11 as an example of a physiologic severity score with applicability to
critically ill trauma patients, but not as the ideal score for a national benchmarking tool.

In conclusion, this study adds to the available literature regarding severity scoring among the
critically injured patient. It demonstrates that general ICU scoring systems with a strong
physiologic basis such as APACHE 11 are beneficial in trauma patients requiring greater than
48 hours of intensive care; in fact, they may be better predictors of clinical outcomes than
traditional trauma scores. As benchmarking initiatives become more prevalent, the need for

Injury. Author manuscript; available in PMC 2010 September 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Dossett et al.

Page 8

accurate risk stratification will become more important. These initiatives should not focus on
“one size fits all” scores, but instead, search for population and sub-populations specific scores
that allow for the most accurate risk stratification. Further research should focus on the
development of a scoring system specifically for critically injured patients which would ideally
be easy to use and widely adopted.
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Figure 1.

Receiver Operating Characteristic Curves for ISS, TRISS and APACHE II for predicting in-

hospital mortality in a subset of critically ill trauma patients.
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Table 1

Demographic and Clinical Characteristics By Outcome.
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Variable S(‘;Q’;‘g;;s NO“('nS:“B’g;’O“ P Value
Age (years)” 41417 51+20 <0.001
Males n (%) 276 19.6 0.05
Penetrating Trauma (%) 13.4 (11.1-15.6) 7.8 (3.5-125) 0.09
Hospital LOS (days) 17 (12 - 25) 8(6-12) <0.001
ICU LOS (days) 9 (6-14) 7(5-11) 0.001
APACHE IIA 16.3+55 223%6.1 <0.001
1ss” 311£116 33.2£139 043
TRISS” 0.85 (0.53 — 0.95) 0.48 (0.08 — 0.92) <0.001
Temperature rectal (°C) 36.3(35.2-38.5) 35.9(34.8-38.3) 0.02
Mean Arterial Pressure (mmHg) 66 (59 — 112) 67 (59 — 120) 0.48
Heart Rate (ventricular response, bpm) 110+ 32 109+ 31 0.87
Respiratory Rate (bpm) 21+9 22+9 0.78
Oxygenation

PaO2 (mmHg) 93 (74 - 133) 93 (70 - 140) 0.41
Arterial pH 7.27+0.11 7.27+0.13 0.88
Serum Sodium (mmol/L) 140+ 6 140+ 8 0.15
Serum Potassium (mmol/L) 39+0.8 39+1.0 0.91
Serum Creatinine (mg/dl) 0.8 (0.6-1.0) 0.8(0.6-1.2) 0.03
Hematocrit (%) 28+7 28+8 0.78
WBC (10°%/L) 16.6+8.3 16.1+7.5 0.43
GCS 8 (5-10) 5 (3-8) <0.001
Total APS Score 149+5.2 19.6 £6.6 <0.001

N
mean + standard deviation; compared using two sample t-test

*
median (interquartile range); compared using Wilcoxan Rank Sum test

++ 2
x< test corrected for repeated measure

TThe body mass index is the weight in kilograms divided by the square of the height in meters. APACHE (Acute Physiology and Chronic Health Evaluation)
11; 1SS (Injury Severity Score); TRISS (Trauma Revised Injury Severity Score); GCS (Glasgow Coma Scale); CVP (Central Venous Pressure); AlS

(Abbreviated Injury Score)
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Table 2

Area Under the Receiver Operating Characteristic Curve for Various Scoring Variables.
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AUROC
Variable (95% Confidence

Interval)
Age (years) 0.64 (0.59 - 0.69)
APACHE Il 0.77 (0.72 - 0.81)

Temperature rectal (°C)

Mean Arterial Pressure (mmHg)

0.57 (0.51 - 0.62)
0.53 (0.48 - 0.59)

Heart Rate (ventricular response, bpm)
Respiratory Rate (bpm)
Oxygenation

PaO2 (mmHg)
Arterial pH
Serum Sodium (mmol/L)
Serum Potassium (mmol/L)
Serum Creatinine (mg/dl)
Hematocrit (%)
WBC (10%/L)
GCS
Total APS Score

0.52 (0.48 — 0.56)
0.53 (0.48 - 0.59)

0.53 (0.47 - 0.58)
0.52 (0.46 — 0.57)
0.53 (0.48 - 0.60)
052 (0.46 — 0.57)
0.56 (0.50 — 0.61)
0.51 (0.46 - 0.56)
0.50 (0.46 — 0.56)
0.64 (0.59 - 0.69)
0.70 (0.66 - 0.75)

ISS

0.54 (0.48 — 0.60)

AIS Head or Neck

AIS Face

AIS Chest

AIS Abdomen

AIS Extremity

AIS External
TRISS

0.61 (0.54 - 0.67)
0.52 (0.45 - 0.58)
0.50 (0.45 - 0.56)
0.52 (0.45 - 0.59)
0.50 (0.44 — 0.56)
0.53 (0.47 - 0.60)
0.64 (0.58 - 0.71)

APACHE (Acute Physiology and Chronic Health Evaluation) 11; ISS (Injury Severity Score); TRISS (Trauma Revised Injury Severity Score); GCS
(Glasgow Coma Scale); CVP (Central Venous Pressure); AIS (Abbreviated Injury Score)
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Table 3

Comparison of Predictive Ability of Severity Scores by Mechanism of Injury.

Blunt Trauma

Variable (n=889)

APAHCE Il 0.76 (0.71 - 0.80)
ISS 0.53 (0.47 - 0.60)
TRISS 0.65 (0.58 - 0.72)

Penetrating Trauma
(n=129)

0.81 (0.65 - 0.97)
047 (0.22-0.71)
0.60 (0.36 — 0.83)

Page 13

APACHE (Acute Physiology and Chronic Health Evaluation) 11; ISS (Injury Severity Score); TRISS (Trauma Revised Injury Severity Score); GCS

(Glasgow Coma Scale)
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