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Objective: Trauma is one of the most common causes of death in Thailand. Most seriously injured patients need admission to
ICU, but there are no definitive criteria for ICU admission especially for trauma patients. Revised Trauma Score (RTS) is
widely used worldwide for trauma triage because it is effective and easy to calculate. The purpose of this study is to evaluate
the benefits of RTS in determining category of admission to trauma ICU ward or general trauma ward. Moreover, to analyze
APACHE II currently being used in general ICU, then compare the scores to RTS.
Material and Method: A retrospective review of trauma registry data from January to June 2015 of 109 trauma patients
who were brought to resuscitation room of Division of Trauma, Siriraj Hospital. 69 patients were admitted to trauma ICU,
40 patients were admitted to general trauma ward. RTS of both groups were calculated. Demographic data, ISS, hospital stay
and mortality rate were collected. APACHE II was also calculated in trauma ICU group.
Results: A total of 109 patients, sixty-nine patients were admitted at Trauma ICU, the median RTS was 7.11, forty patients were
admitted at general trauma ward; the median RTS was 7.84. After adjusted data, median RTS of TICU and the ward groups
were 6.9 and 7.84. The appropriate cutoff point of RTS in determining category of admission to TICU was RTS <7. The
average APACHE II in ICU group was 8. The correlation between RTS and APACHE II was -0.356.
Conclusion: The RTS can be used as the guideline in determining which trauma patients require TICU admission or general
trauma ward admission. The appropriate cutoff point is RTS <7. RTS and APACHE II are different and cannot replace each
other. They both have benefits, RTS is good as an initial screening tool, whereas APACHE II is better in ward monitoring.
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Trauma is one of the most common causes of
morbidity and mortality in Thailand. Siriraj Hospital
serves as one of the level 1 trauma centers of Bangkok,
Thailand. Most of the seriously injured patients are
admitted to trauma intensive care unit (TICU) with no
definitive criteria. Trauma surgeons make their decisions
based on severity of patients’ injuries and their own
observations to determine patient admission to TICU.
This determination is unscientific and each trauma
surgeon has a different standard. Sometimes surgeons
decide to admit trauma patients at TICU in clinically
stable condition until they are discharged to the general
trauma ward. These patients use hospital facilities more
than necessary. On the other hand, trauma patients

who are admitted at general trauma ward (WARD), have
unstable vital signs and should be transferred to TICU.
These patients may have an increase in morbidity and
mortality due to delayed monitoring.

Revised Trauma Score (RTS) is one of
the trauma scores that is used worldwide by paramedics
for scene triage(1,2) because it is effective, easy to
calculate by using only patients respiratory rate,
systolic blood pressure and Glasgow Coma Scale
(GCS) score. RTS also has a high efficacy rate to predict
the mortality of trauma patients(3).

Other trauma scores such as Injury Severity
Score (ISS) need information after imaging or surgical
procedures to calculate the score. Some scores are
used to determine patient admission to ICU, such as
APACHE II which requires more information and results
of many blood tests to calculate.

The purpose of this study is to evaluate the
benefits of RTS in determining admission to TICU
or general trauma ward and to compare RTS with
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APACHE II currently being used in TICU.

Material and Method
Statistical analysis

Sample size was calculated by using nQuery
Advisor 6.0 program, total number of calculated sample
size was 100 cases (TICU group 60 cases, WARD group
40 cases) based on pilot study (Fig. 1).

All available data were entered into a database
and were analyzed with PASW 18.0 software with
p-values less than 0.05 considered significant. RTS of
both groups were calculated. Demographic data, ISS,
hospital stay and mortality rate were collected.
APACHE II was also calculated in TICU group. Benefits
of RTS to determine admission to TICU were calculated
by using the area under receiver operating characteristic
curves (AUROC). The correlation between RTS
and APACHE II was calculated by Spearman rank
correlation.

Inclusion criteria
Trauma patients with age of 15 to 60 years

who are injured within 24 hours before arrival to
Siriraj Hospital without any definitive treatment before
being admitted toTICU or general trauma ward.

Exclusion criteria
Any patients who have respiratory tract

disease, hypertension, or neurological disease that
would interfere with calculated RTS were excluded
from the study.

Input measures
The medical records of study subjects were

reviewed, mechanism of injury, demographics and
injury-specific data, operative interventions,
radiological procedures and interventions, laboratory
values, blood product utilization, hospital stays,
discharge information and mortality were abstracted.

Outcome measures
The primary outcome of the study was RTS.

The secondary outcome was overall hospital stays,
mortality rate, ISS and APACHE II.

Ethics consideration
This study was approved by the Ethics

Committee (Si. 503/2015) and performed at the Faculty
of Medicine Siriraj Hospital, Mahidol University.

Results
Between January and June 2015, a total of 109

patients who were brought to trauma resuscitation room
were included in the study. Sixty-nine patients were
admitted at TICU, 40 patients were admitted at general
trauma ward. Ninety-five patients (87.15%) were male
(60 in TICU group, 35 in WARD group). Median age of
TICU group was 35.5 while the WARD group was 32.6.
The demographic data is shown in Table 1.

The average ISS in TICU group was 19+8,
while the WARD group was 9+6 (p<0.001). The median
RTS of TICU group was 7.11, and the median RTS of
the WARD group was 7.84 (p<0.001) but area under
curve (AUROC) was 0.691. Normally, patients who
are admitted at TICU should have severe injuries (ISS
>16) and patients who are admitted at general trauma
ward should have mild injuries (ISS <16). After the
authors analyzed the data, there were 46 patients in
the TICU group who had ISS >16, and there were only
32 patients in WARD group who had ISS <16 (Table 1).

The median RTS of the TICU group after
adjusted data was 6.90 while RTS of the WARD
group remained 7.84, and the AUROC was 0.805 as
shown in Table 2. The sensitivity and specificity for
each point of RTS is shown in Table 3. Due to appropriate
sensitivity and specificity, the appropriate cutoff point
is RTS <7.

There were 7 patients in TICU group who had
died after being admitted (mortality rate in TICU was
10.1%), but no patients in the WARD group had died.
The median hospital stays in TICU group was 9 days
(1 to 181), and 3 days (1 to 40) in the WARD group.

The average APACHE II in TICU group was
8. The mean APACHE II in deceased group was 19 (14
to 28) while the average APACHE II in the survival

Fig. 1 Sample size calculated by using nQuery Advisor
6.0 program.
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                    Number (%)               p-value

TICU (n = 69) WARD (n = 40)

Age: mean + SD    33.5+12.9     32.6+13.3 0.727 (2-sample t-test)
Sex: male    60 (87.0)     35 (87.5) 0.935 (Chi-square)
Mechanism of injury 0.126 (Fisher’s exact test)

Blunt    56 (81.2)     26 (65.0)
Penetrating    11 (15.9)     12 (30.0)
Blast      2 (2.9)       2 (5.0)

Cause of injury 0.280 (Fisher’s exact test)
Traffic    45 (65.2)     19 (47.5)
Assault    16 (23.2)     14 (35.0)
Work      2 (2.9)       1 (2.5)
Other      6 (8.7)       6 (15.0)

ISS: mean + SD    19+8       9+6
<16    23 (33.3)     32 (80.0) <0.001 (2-sample t-test)
>16    46 (66.7)       8 (20) <0.001 (Chi-square)

Hospital stay
Median (min-max)      9 (1-181)       3 (1-40) <0.001 (Mann-Whitney U test)

Table 1. Demographic data and ISS of TICU and Ward groups

              Real data (n = 109)         Adjusted data (n = 78)

ICU WARD ICU WARD

n 69 40 46 32
RTS:
Median 7.11 7.84 6.90 7.84
Min, max 4.09, 7.84 4.09, 7.84 4.09, 7.84 5.97, 7.84
p-value                        <0.001                                                             <0.001
AUROC                          0.691                                                               0.805

Table 2. RTS of TICU and ward groups

RTS                  Real data (n = 109)               Adjusted data (n = 78)

Sensitivity (%) Specificity (%) Sensitivity  (%)               Specificity (%)

<6.5 31.9 92.5 39.1 96.9
<7.0 49.3 80.0 63.0 90.6
<7.5 52.2 75.0 65.2 84.4

Table 3. Sensitivity and Specificity of each RTS point

group was 7 (0 to 26).  The correlation between RTS
and APACHE II by using Spearman rank correlation
was -0.357, while the correlation between RTS and
APACHE II of the adjusted groups was -0.356 (Fig. 2).

Discussion
Management in trauma cases is a time-

dependent condition. Early definitive care at trauma
centers has been shown to decrease mortality(4).
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However, it is not easy, in a crowded trauma center like
Siriraj Hospital, for a trauma surgeon to determine in
multiple or mass casualty situations which patients
need to be admitted to TICU. Sometimes the severity
of patients’ injuries or anatomical trauma score such as
ISS can help surgeons to make a decision, but they
have to wait for the results after surgical procedure
and patients’ imagings. This situation is time
consuming and may delay admission because the TICU
nurses need time to clear the occupied bed and set the
ventilator before admitting new patients.

Revised Trauma Score (RTS) was developed
by Champion et al more than 26 years ago(1). The
score results are based on patient’s physiological injury
severity; Glasgow Coma Score (GCS), Respiratory Rate
(RR), and Systolic Blood Pressure (SBP) which are
varied from 0 (severe) to 7.84 (mild). Revised Trauma
Score has high efficacy(1,3,5), and also can predict the
patient’s mortality rate(1,6). By using the calculator
program that presents in many websites, such as
www.trauma.org, it is very easy to calculate and uses a
few seconds to interpret. So surgeons can calculate
the score while resuscitating patients at the emergency
department.

From the data in Table 2, RTS between
TICU and WARD groups has statistically significant
(p<0.001) but AUROC is only 0.691. Typically,
AUROC would be excellent when it is >0.8. After
analyzing the data, authors found 23 of 69 patients
who were admitted at TICU had ISS <16. These patients
had mild injuries and were in stable condition until

discharged from TICU, but surgeons had used their
observations to admit them at TICU. On the other hand,
8 of 40 patients who were admitted at general trauma
ward had ISS >16. Some had impending unstable vital
signs but they could not be admitted to TICU due to
unavailable beds.

When the authors analyzed the 46 patients in
TICU group which had ISS >16, and 32 patients in
WARD group who had ISS <16, RTS of the 2 groups
was still statistically significant (p<0.001), and the
AUROC increased to 0.805.

For the cutoff point of RTS in determining
TICU admission, the authors found all RTS points in
table 3 had low sensitivities. However, after adjusted
data, the RTS <7 had high sensitivity and specificity to
use for the cutoff point screening. So the appropriate
RTS to determine TICU ward admission should be
RTS <7.

Acute Physiology and Chronic Health
Evaluation II (APACHE II) is one of ICU scoring
systems which was developed in1985(7). It adjusted
some variables in weights and reduced numbers of
individual variables from 34 in the original APACHE
score to 12 in APACHE II. APACHE II has rank from 0
to 71 points. This score is the most widely used ICU
mortality prediction score(8) especially in most ICUs of
Thailand. APACHE II shows better performance than
Simplified Acute Physiology Score II (SAPS II) in
predicting hospital mortality and could be used to
predict mortality and quality assessment in the ICUs(9).
The newer ICU scores such as APACHE III and
APACHE IV are not commonly used because they have
more variables and their statistical method is under
copyright control. Siriraj’s TICU also uses APACHE II
for predicting the mortality rate and quality assessment
the same as many ICUs in Thailand.

Previous study proved APACHE II to be
helpful about case prognosis, and overall it reflects the
quality level provided in health care facilities for the
poly-traumatized patients(10). The association between
GCS, RTS and APACHE II offers better results about
predicting prognosis(10). From the study, authors used
Spearman rank correlation to find the correlation
between RTS and APACHE II in predicting mortality
rate at TICU. The result showed negative values in
both real data (-0.357) and adjusted data (-0.356), so
there was an opposite relationship between RTS and
APACHE II. RTS cannot replace APACHE II in terms of
monitoring. However, RTS is more appropriate as a
screening tool in initial determination because of time-
saving and scientific objective evaluation.

Fig. 2 Spearman rank correlation between RTS and
APACHE score II.
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Conclusion
For trauma patients with age of 15 to 60 years

who do not have respiratory tract disease,
hypertension, or neurological disease, RTS can be
used as the guideline in determining which trauma
patients require TICU or general ward admission.
The appropriate cutoff point is RTS <7. RTS and
APACHE II both have benefits; RTS is good as an
initial screening tool, whereas APACHE II is better in
ward monitoring.

What is already known on this topic?
How to use the Revised Trauma Score (RTS)

for trauma patients when they arrive at the Division of
Trauma Surgery, Siriraj Hospital.

What this study adds?
RTS can used as criteria in determining which

trauma patients require Trauma ICU admission.
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 ⌫ ⌦⌫   
 ⌫⌫   ⌦

⌫ ⌫⌫ ⌫ 
⌦  ⌫   ⌦ ⌫           ⌫
⌫  ⌫     
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