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Background and Objectives: Trauma is a worldwide problem that affects healthy people. Several scales such as Injury Severity Score (ISS)
and New ISS (NISS) are used to evaluate trauma patients. This study aimed at evaluating the predictive values of ISS and NISS in predicting
the possible mortality rate of trauma patients referred to the emergency department. Methods: This historical cohort study was conducted on
multiple trauma patients admitted to the Emergency Department of Imam Reza Hospital in Tabriz, Iran, from January to March 2021. Pearson’s
regression, Spearman’s correlation, and the receiver operating characteristic curve were used to analyze the data. ISS and NISS values were also
calculated. Results: In NISS evaluation with the cutoff point of 24, the sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) were 93.65%, 82.33%, 51.3%, and 98.49%, respectively. Furthermore, positive likelihood ratio (PLR) and negative
likelihood ratio (NLR) were 3.5 and 0.08, respectively. In ISS evaluation with the cutoff point of 21, the sensitivity, specificity, PPV, and NPV
were 88.89%, 82.02%, 49.56%, and 97.38%, respectively. In addition, PLR and NLR were 4.94 and 0.14, respectively. Conclusions: Both
ISS and NISS are useful in predicting outcomes in trauma patients, but NISS is more useful and better than ISS and has a higher sensitivity.
Due to high sensitivity and a high NPV of NISS, using the high Abbreviated Injury Scale without considering the area of injury can be better
and more effective. Therefore, the NISS value works better for patient evaluation and outcome prediction in the emergency department.
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stomach, and extremities, especially pelvis). Therefore, it
varies from 0 to 75.5%

INTRODUCTION
Trauma is a global health problem that affects healthy people

with different severity manner!!! and is responsible for 10%
of the world’s deaths.”! Trauma-related mortalities depend
on factors, such as injury severity, age, sex, mechanism
of injury, and quality of healthcare-provided and -related
diseases.!!*4 Several scales are used to evaluate trauma
patients such as Injury Severity Score (ISS) and New
ISS (NISS).

ISS is one of the most widely used trauma scores, which is
determined by rating each injury with the Abbreviated Injury
Scale (AIS), then adding together the squares of the highest
AIS rating for each of the three most severely injured body
areas (six areas of the body including head, face, neck, chest,
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NISS is the sum of squares of the three most severe injuries
regardless of body region injured./*’

Most studies have shown that NISS is a better predictor
than ISS to assess injured patients.*!%121 Some studies have
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similar accuracy.!'*" ISS is still the most common score in the
world.l'" Most deaths caused by trauma occur in developing
countries;"*’ however, few studies have been conducted on the
value of ISS and NISS in these countries.

This study aimed to compare the NISS and ISS values in
predicting the possible mortality risk of trauma patients
referred to the emergency department.

MeTtHoDS

This historical cohort study was conducted on 386 multiple
trauma patients admitted to the Emergency Department of Imam
Reza Hospital in Tabriz, Iran. Patients who left the hospital before
completing the evaluation, those who were taken to the operating
room without staying in the emergency department due to their
unstable situation, and those with a history of psychotropic
medication or alcohol use were excluded from the study.

ISS was calculated by the sum of the highest square values of
AIS of the three areas of the body that have received the most
injury. Moreover, NISS was calculated by the sum of squares
of three damages of AIS [Table 1] of the most severe injuries
regardless of the body area.™*"

The data containing age, sex, type of trauma, ISS
(ISS = highest1? + highest2? + highest3?), NISS
(NISS = highest1? + highest2? + highest3? without considering
region), calculated after completing the secondary survey of
Advanced Trauma Life Support® Guideline. Eventually, patient
outcomes in the hospital were collected in the checklist. The
main aim of the outcome is death or survival of victims. An
emergency medicine specialist who was run this study calculated
ISS and NISS. All data were analyzed by the SPSS 20.0.0
software (Microsoft Ltd., Chicago, IL, USA). Kolmogorov—
Smirnov test was run for assessing normal distribution, and then, a
descriptive study was run. To assess any relationship between ISS
and NISS, Pearson’s regression and Spearman’s correlation were
used. Furthermore, the receiver operating characteristic (ROC)
curve was drawn for both scores.

ResuLts

A total of 386 patients came to the emergency department
during winter 2021. The mean age of the patients was
35.29 +19.74 years. Interquartile range (IQR) of the population

Table 1: Abbreviated Injury Scale regions
AIS  AIS section descriptor

Body regions included

Head Cranium, brain

Face Eyes, ears, lips

Neck Neck, throat

Thorax Thoracic contents, including rib-cage

Abdomen/pelvic content
Spine

Upper extremities
Lower extremities

Abdominal/pelvic organs

Spinal column/cord

Upper limbs including shoulder
Lower limbs including pelvis
Integumentary system, including burns

Nl I e Y R S

External
AIS: Abbreviated Injury Scale

was between 20 and 48 years old. The population diversity was
73.2% male and 26.8% female.

The distribution of the types of trauma reported as car crash,
falling, motorcycle, car to pedestrian crash, motor to pedestrian
crash, and bicycle crash with percentages of 42%, 25%, 18%,
11%, 2%, and 2%, respectively.

Regarding the characteristics of mortalities, 50 patients
were male (79.4%) and 13 patients were female (20.6%).
Mean age of these patients was 42.13 + 22.37 years (IQR:
22-60). Furthermore, the mechanisms of trauma in fatal
ones were car crashes in 24 (38.1%), motorcycle crash
in 15 (23.8%), motor to pedestrian crash in 4 (6.3%), and
falling in 19 (30.2%).

More than 169 patients had Glasgow coma scale (GCS) score
equal to 15 at the time of emergency room visit.

The median of ISS was 13, and the IQR was 5-25. The median
of NISS was 13, and the IQR was 5-30. Of the 386 patients,
69 eventually died, 116 were discharged uncomplicated, and
201 had morbidity. Fatality rate was 17.87%.

The results showed that there was a significant correlation
between the GCS score with ISS, NISS, and patient
outcomes (P < 0.001). Moreover, there was a significant
correlation between ISS and NISS (P < 0.001).

Regarding assessing NISS and its correlation with outcome,
based on the ROC curve, the area under the curve (AUC)
was 0.913. Therefore, considering the cutoff point of 24
for NISS, the sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), positive
likelihood ratio (PLR), negative likelihood ratio (NLR) were
93.65%, 82.33%, 51.30%, 98.49%, 5.3, and 0.08, respectively.
Regarding assessing ISS and its correlation with outcome,
based on the ROC curve, the AUC was 0.875. Considering
the cutoff point of 21 for ISS, the sensitivity, specificity, PPV,
NPV, PLR, and NLR were 88.89%, 82.02%, 49.56%, 97.38%,
4.94, and 0.14, respectively.

Discussion

In several studies as well as this study, the NISS value is higher
than ISS. In the study of Balogh et al.,/'® the difference between
ISS and NISS scores was very high in patients with penetrating
trauma; a fact that was not found in the present study, either by
Husum et al."” Given that the present study was conducted on
patients with multiple trauma, in the evaluation of patients with
ISS and NISS, the median of patients showed an equal number
and there was a slight difference between quarters; however,
based on the parametric Chi-square analysis, the difference in
the comparison of the two scales was significant (P < 0.001)
and NISS showed a higher value. Thus, NISS can be more
accurate in prediction of outcome in multiple trauma. The
percentage of the difference between ISS and NISS reported
by Campos, 2001 in Brazil, among 63 outpatients who suffered
from blunt head trauma was 82.5%. Therefore, head wounds
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are very important for calculating NISS, and in 74.6% of
the patients, only wound scores from this area were used to
determine this index.!'*]

The NISS calculation method makes it possible to more
accurately assess the severity of the injury of a patient with
multiple trauma and higher AIS score in the same area of the
body.

A study conducted by Sacco et al. about the comparison of
alternative methods for assessing the severity of injury based
on anatomical descriptions showed that NISS is better than
ISS to predict hospital mortality.['”]

Gennari studied 222 people of which 79 people who had
complete data to calculate trauma and ISS were analyzed.
In this study, 10 patients out of 79 died unexpectedly. When
comparing NISS and ISS for these 10 patients, it was confirmed
that in two cases, the scores were the same, 48 and 50. In the
eight remaining cases, NISS values were so much higher.
In four cases, the difference was from 3 to 8 points, in three
cases, it was from 16 to 25, and in 1 case, the difference was
49 points.?

The present shows that NISS is more simple and useful in
assessing the outcome of the patients; there is not any necessity
to evaluate regions for calculating highest AIS.

CoNCLUSIONS

Both ISS and NISS are effective in predicting outcomes
in trauma patients, but NISS is more efficient and better
than ISS and has a higher sensitivity, although both are
approximately equal in specificity. The predictive value of
the NISS is higher and better than ISS; therefore, it works
better for patient evaluation and prediction outcome. The
numerical difference between ISS and NISS is significantly
different, and due to its high sensitivity and NPV, using high
AIS without considering the area of injury can be easy to
calculate and is more effective.
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