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ORIGINAL ARTICLE

Mortality in severe trauma patients attended by
emergency services in Navarre, Spain: validation of a new
prediction model and comparison with the Revised Injury
Severity Classification Score Il

Bismil Ali Ali", Rolf Lefering?, Mariano Fortin Moral’, Tomas Belzunegui Otano™*

Objective. To validate the Mortality Prediction Model of Navarre (MPMN) to predict death after severe trauma and
compare it to the Revised Injury Severity Classification Score Il (RISCII).

Methods. Retrospective analysis of a cohort of severe trauma patients (New Injury Severity Score >15) who were at-
tended by emergency services in the Spanish autonomous community of Navarre between 2013 and 2015. The out-
come variable was 30-day all-cause mortality. Risk was calculated with the MPMN and the RISCII. The performance of
each model was assessed with the area under the receiver operating characteristic (ROC) curve and precision with re-
spect to observed mortality. Calibration was assessed with the Hosmer-Lemeshow test.

Results. We included 516 patients. The mean (SD) age was 56 (23) years, and 363 (70%) were males. Ninety pa-
tients (17.4%) died within 30 days. The 30-day mortality rates predicted by the MPMN and RISCIl were 16.4% and
15.4%, respectively. The areas under the ROC curves were 0.925 (95% Cl, 0.902-0.952) for the MPMN and 0.941
(95% Cl, 0.921-0.962) for the RISCIl (P=0.269, Delong test). Calibration statistics were 13.6 (P=.09) for the MPMN
and 8.9 (P=.35) for the RISCII.

Conclusions. Both the MPMN and the RISCII show good ability to discriminate risk and predict 30-day all-cause mor-
tality in severe trauma patients.

Keywords: Trauma. Risk models. Quality of trauma care. Mortality.

Validacién del Modelo de Prediccion de Mortalidad de Navarra y comparacion
con el Revised Injury Severity Classification Score Il en los pacientes con
traumatismo grave atendidos por el Sistema de Emergencias de Navarra

Objetivo. Validar el Modelo de Prediccion de Mortalidad de Navarra (MPMN), y compararlo con el Revised Injury Se-
verity Classification Score Il (RISC Il) para predecir la mortalidad en los pacientes con traumatismo grave (PTG).

Método. Estudio analitico de cohorte retrospectivo de PTG (New Injury Severity Score -NISS- >15 puntos) atendidos
por el Sistema de Emergencias de Navarra entre 2013-2015. La variable resultado fue la mortalidad por cualquier cau-
sa a los 30 dias. Se calcularon los modelos de riesgo MPMN y RISC II. El rendimiento de los modelos se evalué con la
curva caracteristica operativa del receptor (COR) y el area bajo la curva (ABC), la precision con la mortalidad observa-
da y predicha, y la calibracion con la prueba de Hosmer-Lemeshow.

Resultados. Se incluyeron 516 pacientes con una edad media de 56 (DE 23) afios, de los cuales 363 (70%) fueron
varones. Noventa (17,4%) pacientes fallecieron a los 30 dias. La mortalidad a 30 dias predicha para el modelo MPMN
y RISC Il fue de un 16,4% y 15,4%, respectivamente. El ABC de la COR para el modelo MPMN fue de 0,925 (IC95%
0,902-0,952) y para el modelo RISC Il fue de 0,941 (1C95% 0,921-0,962) (p de Delong = 0,269). La calibracién del
modelo MPMN fue de 13,6 (p = 0,09) y del modelo RISC Il fue de 8,9 (p = 0,35).

Conclusiones. Los modelos MPMN y RISC Il muestran buena capacidad de discriminacion para predecir la mortalidad
global a los 30 dias entre los PTG.

Palabras clave: Trauma. Modelos predictivos. Calidad asistencial al trauma. Mortalidad.
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Introduction

Continuous evaluation by comparing oneself in diffe-
rent periods or with other regional, national or interna-
tional systems is essential to improve the results in the
care of patients with severe trauma (PST)'. In this sense,

it is essential to have a valid risk model to predict the re-
sults?. In the last decades, different models have been
developed to predict mortality in PST®. Of all of them,
the Trauma and Injury Severity Score (TRISS) is the most
used in the world*. It is a risk model that predicts the
probability of survival based on variables such as age
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(cut-off point = 55 years), the mechanism of injury (pe-
netrating or blunt), physiological parameters, measured
by the Revised Trauma Score (RTS), and anatomical,
quantified by the Injury Severity Score (ISS)°. Initially, the
TRISS coefficients were derived from the Major Trauma
Outcome Study* and, more recently, with data obtained
from the National Trauma Data Bank in 2009°. However,
there is a limitation of applying this TRISS*®* methodo-
logy to data sets other than that were derived, which
has led to the publication of different versions of said
scale.

Belzunegui et al. derived, following the recommen-
dations of the Utstein style, the Mortality Prediction Mo-
del of Navarra (MPMN)’ from the data of 378 PST do-
cumented in the Registry of Serious Injuries of Navarre
(RTG-N) between 2011-2012*". The MPMN differs from
the TRISS in the inclusion of the comorbidity of the pa-
tient according to the classification of the American So-
ciety of Anesthesiologists Physical Status Classification
(ASA-PS), in the use of the New Injury Severity Score
(NISS) instead of the ISS, and in the consideration of
age as a continuous variable instead of a dichotomous
variable’.

The Registry of the German Society of Traumatology
(TR-DGU®), created in 1993 for the documentation of
the PST, also used the TRISS initially for intra-hospital
comparisons'?. However, due to its limitations’®', Lefe-
ring introduced the Revised Injury Severity Classification
(RISC) model as of 2008 PTG registered between the ye-
ars 1993-2000. The problem of missing values of the
variables for the calculation of the RISC model and the
possibility of including other prognostic factors, such as
pupillary size and reactivity, led the authors to derive
and validate, from more recent data, a new model ca-
lled RISC II. Although the inclusion of 13 different prog-
nostic variables of the same PTG has improved its pre-
dictive capacity with respect to other existing scales, it
lacks validation studies in Spain™.

To date, the MPMN risk model has not been valida-
ted, which is a limitation at the time of its implementa-
tion in clinical practice'', nor has it been compared
with other standardized models, such as the RISC II, in
the PST. Therefore, the objective of the present study
was to validate the MPMN model and compare it with
the RISC Il model to predict the 30-day global mortality
among the PSTs attended by the Emergency System of
Navarra.

Method

Analytical retrospective cohort study that included
the RTG-N PST included from 1/1/2013 to 12/31/2015.
The study was approved by the Ethics Committee of
the Health Department of the Government of Navarra
(Pyto 2016/48). The RTG-N is a population-based re-
gistry, adapted to the variables and categories defined
by the unified style Utstein', which includes PST inju-
red by external agents of any intentionality with a NISS
value greater than 15 points served by the System of

Emergency of Navarra. Excluded are those whose ad-
mission to the hospital occurs more than 24 hours after
suffering the injury, those injured by asphyxiation or
immersion, hanging or burned who do not have other
traumatic injuries and those who did not consent to
participate in the study'. For the present study, we also
excluded those cases in which data were not available
for the calculation of the MPMN model and the RISC I,
as well as the vital status at 30 days after the index epi-
sode.

We collected demographic data (age and sex), co-
morbidity (ASA-PS), type of accident (blunt or penetra-
ting), the mechanism (motor vehicle, motorcycle, bicy-
cle, run over, other traffic-related, firearm, knife, various
objects, low energy fall, high energy drop), sanitary
transport (helicopter, medicalized or conventional am-
bulance, private vehicle or others), prehospital intuba-
tion, prehospital cardiorespiratory arrest, anatomical
and physiological indices both hospital and prehospital
[Glasgow Coma Scale (GCS), respiratory rate, systolic
blood pressure, RTS, Triage RTS (T-RTS), ISS, NISS and
Head, Face, Thoracic, Abdominal, Extremity and Pelvic
Rings with Abbreviated Injury Scale (AIS) > 2 points],
the laboratory data [haemoglobin, International Norma-
lized Ratio (INR), base deficit], and the length of hospi-
tal stay The data were supervised by a researcher who
verified compliance with the selection criteria and veri-
fied the completion of the variables to avoid lost values.
A 30-day follow-up after the traumatic event was per-
formed to document mortality from any cause through
a telephone call or consultation of the unique computer
history of the Community of Navarra.

The survival probability model based on the MPMN
was calculated from the following logistic regression
equation: Logit (p) = -5.72 + 0.074 x Age + 0.133 x
NISS + 0.922 x Comorbidity (if moderate/severe syste-
mic disease) according to the ASAPS classification) -
0,726 x hospital RTS. This model takes age, NISS and
RTS as continuous variables, and comorbidity in two ca-
tegories: healthy / mild systemic disease (value 0) and
moderate / severe systemic disease according to the
ASA-PS classification (value 1)°. The calculation of the
RISC 1l model was also based on a logistic regression
model that includes 13 variables, although it can be
calculated whenever the age and severity of the injury
measured by the AIS scale is available, since it assigns a
value of 0 to the other variables with missing values.
The AIS scale codes the injury into six categories: 1)
mild; 2) moderate; 3) serious without danger to life; 4)
serious with danger to life; 5) criticism; 6) without pos-
sibility of survival.

The sample size of 500 PTG allowed assuming an
alpha risk of 0.05 and a beta risk of 0.2 in a bilateral
contrast to detect a difference equal to or greater than
5%, considering a mortality rate of 20%.

The qualitative variables were presented as absolute
numbers and frequencies and the quantitative variables
as mean and their standard deviation (SD) or median
and their interquartile range (RIC) if the principles of
normality were not met. The Chi-square test or Fischer's
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exact test for the qualitative variables and the Mann-
Whitney U test for the quantitative ones were used for
the univariate analysis. A value of p < 0.05 was conside-
red statistically significant. The performance of the
MPMN and RISC Il was evaluated in terms of discrimi-
nation, precision and calibration. Discrimination was as-
sessed through the area under the curve (ABC) of the
receiver's operating characteristic (ROC). The ABC va-
lues were presented with their 95% confidence interval
(95% CI). The ABCs of the ROC were compared with
the De-Long test. The precision describes the concor-
dance between the observed and expected mortality
rate according to the model. The cut-off point establis-
hed to calculate the predicted mortality was 0.5. The
calibration was calculated with the Hosmer-Lemeshow
test. Statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 21 (IBM Corp, Armonk,
NY, USA).

Results

Of the 524 eligible patients, 8 (1.5%) cases were
excluded due to lack of data for the calculation of the
models. We finally included 516 PTG [mean age of 56
(SD 23) years, 363 (70%) men]. Ninety patients
[17.4% (95% CI 14.2-20.7)] died at 30 days. Table 1
shows the characteristics of the patients included in the
study and the univariate analysis based on 30-day mor-
tality.

Tables 2 and 3 reflect the variables of the RISC Il
and MPMN models, respectively, and their application
in the RTG-N sample, including information on lost va-
lues. The ABC of the ROC for the RISC Il was 0.941
(0.921-0, 962) and the ABC of the ROC for the MPMN
was 0.927 (0.902-0.952), the differences being not sta-
tistically significant (p = 0.269) (Figure 1). The predic-
ted mortality, establishing a cutoff point of 0.5, for the
MPMN and RISC Il model was 16.4% and 15.4%, res-
pectively. Figure 2 shows the observed and expected
mortality according to the MPMN and RISC Il models.
Figure 3 shows the scatter plot where each patient is
represented according to the two predicted values of
the MPMN model and the RISC II.

Discussion

The present study has shown that RISC Il and
MPMN are two predictive models that have a good dis-
criminative capacity to predict global mortality at 30
days of PTG.

The MPMN showed a good discrimination capacity
(ABC of the ROC of 0.92) similar to that observed by
Belzunegui et al. in the derivation study of the model
where the ABC of the ROC was 0.93°. The accuracy of
this model documented an observed mortality of
17.4% against the predicted 16.4%, and an acceptable
calibration. In this sense, it is considered that the
MPMN model could be a valid risk model that could

serve as a comparison to see the evolution of our poly-
trauma patient care system’. The precision of the RISC
Il showed an observed mortality of 17.4% against the
predicted of 15.4% and a good calibration.

When interpreting these results, several aspects
should be considered. The inclusion of laboratory va-
lues (base deficit and INR) and indirect signs of blee-
ding (hypotension and hemoglobin) influence the
prognosis of PST™. The GCS in the RISC Il has been re-
placed by the motor component, since it has been
shown to be a better predictor than the scale itself,
while in the MPMN the total ECG is still used for the
calculation of the RTS’. Other variables such as reacti-
vity and pupillary size were also added to the RISC Il
model based on their prognostic relevance in PST with
traumatic brain injury (TBI)'®. In addition, there is a
high prevalence of severe TBI in our casuistry: 58%
with AIS greater than 2 in the head. Another important
aspect is that the MPMN model underestimates the
TBI, thus having a significant impact on the prognosis
of the PST given its high prevalence. It is known that a
grade 5 AIS lesion in the head has a higher mortality
than an AIS lesion of 5 in the thorax or abdomen and
in the MPMN model, based on the NISS that is calcula-
ted with the AIS lesions, this is not take into account™.
The RISC Il model, on the other hand, considers the
two worst injuries with the highest AlS, since these ha-
ve been shown to predict the result of the PST better
than the ISS or the NISS™ and consider the severity of
the TBI, measured according to the AIS scale, as an im-
portant additional factor that influences the forecast. In
addition, Lefering et al. they used hospital discharge
mortality rates for their calculations™, while our team
uses 30-day mortality rates, as recommended by the
Utstein style'. It is known that in-hospital mortality un-
derestimates mortality in older people after trauma®.

Other possible reasons that justify the differences
found could be due to the inclusion criteria or the diffe-
rent profile of the patients. The criterion for inclusion in
the RTG-N was the score higher than 15 for the NISS,
while in the study by Lefering et al. It was a score hig-
her than 3 in the ISS™. In fact, in this study, the PTG
analyzed were more serious than the PTG included in
the study conducted by Lefering et al. [NISS = 26.7 (SD
9.6) and ISS = 19.5 (SD 9.0) vs NISS = 24.1 (SD 15.8)
and ISS = SD 19.3 (SD 13.1)]. Likewise, the average
age of the PTG included in this study was 56 years and
the percentage of PST with relevant TBI was 58% while
in the study by Lefering et al. the average age of the
included patients was 48 years and only 34% had rele-
vant TBP.

As we have already mentioned, the calculation of
RISC 1l for a PST requires two essential variables, the
age and the anatomical lesion measured by the AIS sca-
le, but logically its predictive capacity increases as the
values of the remaining 11 variables are added”*. On
the other hand, the calculation of the MPMN model
only requires 4 variables (age, RTS, NISS and comorbi-
dity) and the values of these variables are present in al-
most all of the occasions (in this study, 98.5%). Given
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Table 1. Characteristics of patients included in the study and univariate analysis based on overall 30-day mortality

Global Deceased Survivers P
N =516 N =90 N = 426
n (%) n (%) n (%)
Age in years [mean (SD)] 56.0 (22.8) 72.2(18.7) 52.4(22.1) < 0.001
Male 363 (70) 54 (60) 309 (73)
Comorbidity according to ASA-PS classification <0.001
1-2 322 (63) 34 (39) 288 (67)
3 153 (29) 43 (48) 105 (25)
4 41 (8) 13(13) 28 (6)
Type of accident 0.551
Blunt 494 (96) 87 (97) 407 (96)
Penetrating 22 (4) 3(3) 19 (4)
Mechanism <0.001
Traffic 182 (35) 19 (21) 163 (38)
Vehicle with 4 or more wheels 83 (15) 8(9) 74 (17)
Motorcycles 35(7) 1(1) 34 (8)
Bicycle 29 (6) 9(10) 29 (7)
Run over 35(7) 1(1) 26 (6)
Fall of less than 3 m 194 (38) 54 (60) 140 (33)
Fall of more than 3 m 65 (12) 8(9) 57 (13)
Firearm/Weapon 9(2) 2(2) 7(2)
Other mechanism * 66 (13) 7(8) 59 (14)
Prehospital characteristics
Cardiorespiratory stop 3(1) 3(3) 0(0)
Need for intubation 57(11) 29 (32) 28 (7)
Vital signs [mean (SD)]
Glasgow coma scale 13 (3.5) 9(5.1) 14 (2.6) <0.001
Respiratory rate (breaths/minute) 18 (4.9) 17 (4.6) 18 (5.0) 0.185
Systolic blood pressure (mmHg) 127 (22.3) 124 (29.1) 128 (20.7) <0.001
Hospital emergency
Vital signs [mean (SD)]
Glasgow coma scale 12 (4.3) 8(5.3) 14 (3.3) < 0.001
Respiratory rate (breaths/minute) 18 (5.5) 17 (6.6) 18 (5.3) 0.483
Systolic blood pressure (mmHg) 125 (25.7) 109 (32.3) 128 (22.8) <0.001
Laboratory values at admission [mean (SD)]
Hemoglobin (mg/dL) 12.3(2.8) 10.1 (3.2) 12.7 (2.5) <0.001
Base deficit (mEq/L) 4.8 (4.5) 5.2(6.2) 4.5(3.8) 0.280
INR 1.2(0.7) 1.8(1.2) 1.1(0.5) <0.001
Health transport 0.413
Medicalized Ambulance 297 (56) 50 (56) 247 (58)
Conventional ambulance 151 (30) 26 (29) 125 (29)
Medicalized Helicopter 45 (9) 9(10) 36 (9)
Private vehicle 23 (5) 5() 18 (4)
Length of hospital stay [mean (SD)] 9.5(9.5) 4.0 (5.0 10.0 (7.0) <0.001
Serious anatomical and physiological indices
Prehospital RTS [mean (SD)] 7.4 (3.4) 6.1 (1.6) 7.7 (3.6) < 0.001
Prehospital T-RTS [mean (SD)] 11.5(1.1) 10.0 (1.6) 11.7 (0.9) <0.001
Hospital RTS [mean (SD)] 7.2 (3.4) 5.4(1.7) 7.3(1.1) < 0.001
Hospital T-RTS [mean (SD)] 1 11.1 (1.5) 9.2(1.2) 11.5(1.2) <0.001
ISS [mean (SD)] 19.5 (9.0) 26.5(11.7) 18.3 (7.4) <0.001
NISS [mean (SD)] 26.7 (9.6) 35.6 (13.7) 25.2(7.5) <0.001
Location of injuries (AlS > 2)
Head 298 (58) 78 (87) 220 (52) <0.001
Face 1 Q2) 2(2)) 9(2) 0.613
Thoracics 254 (49) 34(38) 220 (52) 0.004
Abdominal 58(11) 8(10) 50(12) 0.295
Extremities and pelvic ring 49 (10) 6(9) 43 (10) 0.322

*Other mechanisms refers to those not included in the previous ones among those that are crushed by machines or diverse objects. ASA-PS: pre-in-
jury American Society of Anesthesiologists Physical Status Classification; INR: International Normalized Ratio; RTS: Revised Trauma Score; T-RTS: Tria-
ge-RTS; ISS: Injury Severity Score; NISS: New Injury Severity Score; AlS: Abbreviated Injury Scale.

that both models have a good predictive capacity and
not statistically different, and given that it is easier to
complete 4 variables than 13, it is possible that the
MPMN could be more easily implanted in the care
practice. In a study conducted in Finland by Raj et al.
Different predictive models are validated and find, in a
similar way to our study, good discrimination and wor-
se precision and calibration. In addition, they recognize

that the application of prediction models of mortality in
PTG groups contributes to a better understanding of
their reality and is necessary for the comparison and
analysis of the quality of their assistance®.

Our study has some limitations. In the first place, it
is a retrospective design, and therefore it was not in-
itially thought to calculate the RISC Il, so in some cases
it was not possible to apply all the independent predic-
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Table 2. Coefficients of the RISC Il variables with their
corresponding description and values

Table 2. Coefficients of the RISC Il variables with their
corresponding description and values (continuation)

Variables Coefficient n (%) Missing Variables Coefficient n (%) Missing
of the RISC Il values of the RISC Il values
model n (%) model n (%)
Constant 3.6 The motor component of the Glasgow coma scale

Sex 0(0) de coma de Glasgow’ 0(0)
Men 0 363 (70.0) Normal (6) +0.6 397 (76.9)

Women +0.2 153 (30.0) Locate (4-5) 0 42 (8.1)
Intensity of the lesion’ Does not locate (2-3) -0.4 6 (1.2)
Worst injury 0(0) No response (1) -0.8 71 (13.8)
AlS 3 -0.5 192 (37.2) Age (years) 0(0)
AlS 4 -1.3 233 (45.2) 1-5 +1.4 8(1.6)
AIS 5 -1.7 89 (17.2) 6-10 +0.6 4(0.8)
AlS 6 -2.9 2(0.4) 11-54 0 231 (44.8)
Second worst injury 0(0) 55-59 -0.5 32(6.2)
AlS 0-2 +0.2 161 (31.2) 60-64 -0.8 35 (6.8)
AIS 3 0 304 (58.9) 65-69 -0.9 37(7.2)
AlS 4 -0.6 45 (8.7) 70-74 -1.2 27 (5.2)
AlS 5-6 -1.4 6(1.2) 75-79 -1.9 48 (9.3)
TBI? 0(0) 80-84 -2.4 45(8.2)
AlIS 0-2 0 218 (42.2) =85 -2.7 49 (9.5)
AlS 3-4 -0.2 219 (42.4) AIS: Abbreviated Injury Scale; ASA-PS: pre-injury American Society of
AlS 5-6 -0.8 79 (15.3) Anesthesiologists Physical Status Classification; INR: International Nor-

ASA-PS? 0(0) malized Ratio; TBI: Traumatic Brain Injury. 'Intensity of the injury ac-
1-2 +0.3 342 (66.0) cording to the AIS scale. If there is only one injury coded, the value
3 0 133 (26.0) of the second worst injury will be 0. ’Instance of the TBI according to
4 . -13 41 (8.0) the AIS scale. *Comfort according to the Utstein dictionary. “First va-

Coagulation: INR 36 (7.0) lue at patient's admission to the hospital in 4 categories. If no value is
<1.20 +0.6 383 (74.2) obtained, the prehospital value can also be used. *Pre-hospital data in
1.20-1.39 . +0.2 23 (4.5) 3 categories according to scale of Eppendorf-Cologne. If no value is
1.40-2.39, or missing valuess 0 42(8.1) obtained, it is also You can use the hospital value. ‘Pre-hospital data
= 2.40 - -04 32(6.2) in 3 categories according to the scale of Eppendorf-Cologne. If you

Acidosis: base deficit 332 (64.0) do not get any value, you can also use the hospital value. 7Use the
<6.0 mEq/L . +0.3 102 (20.0) scale of coma of Glasgow on admission in patients not intubated in 4
6.0-8.9 mEq/L. or missing values 0 57.(11.0) categories according to the scale of Eppendorf-Cologne. If the patient
9.0-14.9 mEq/L -0.4 19(3.8) is missing or was intubated, using prehospital assessment.
= 15.0 mEq/L -1.5 6(1.2)

Mechanism 0(0)

Penetrating -0.6 22 (4.0)
Contusion 0 494 (96.0)

Systolic blood pressure (mmHg)* 0 (0) it
<90 mmHg -0.7 48 (9.0) P
90-110 mmHg 0 77 (15.0) ,
111-150 mmHg +0.3 307 (60.0) L7
> 150 mmHg 0 84 (16.0) ’

Pupillary reactivity® 41 (8.0) —

Fixed -1 16 (3.0) §
Slow or missing values 0 31 (6.0) =
Fast +0.2 428 (83.0) g

Pupillary size® 41 (8.0) )
Both dilated -0.5 16 (3.0) =
Anisocoria or missing values 0 31 (6.0) g
Normal +0.2 428 (83.0) 5

Hemoglobin 2(0.4) =
< 7.0 mg/dL -0.5 31 (6.0) S
7.0-11.9, or missing values 0 134 (26.0) <
=120 +0.4 349 (67.6)

Prehospital
Cardiorespiratory arrest 0(0) —RISC I
Yes -1.8 3(0.6) — MPMN
No 0 513 (99.4)

(Continue) 0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.C

tive variables of the result. Some variables, such as the
base deficit, were measured routinely, but often not do-
cumented. In addition, a prognostic model will always
have better results in the population in which it was
developed than in a different one*?*. In this sense, it
should be taken into account that the RISC Il is an in-

1 - Specificity (false negatives)

Figure 1. COR curves for MPMN and RISC Il for the predic-
tion of mortality at 30 days. The ABC of the MPMN COR was
0.927 (95% Cl 0.902-0.952) and that of the RISC Il was
0.941 (95% ClI 0.921-0, 962) (p = 0.269). MPMN: Navarra
Mortality Prediction Model; RISC II: Revised Injury Severity
Classification 1.
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Figure 2. Concordance between predicted and observed
mortality rates in 10 subgroups of patients with increased risk
of death based on MPMN (above) and RISC Il (below). The
calibration of the model through the Hosmer-Lemesow test
for MPMN was 13.6 (p = 0.09) and for RISC Il of 8.9 (p =
0.35).

dex that comes from a population of traumatic patients
treated mainly in Germany™ and therefore the differen-
ces observed could also be due to the different systems
of attention to multiple trauma in both countries. For
this reason, differences in the system of attention to
PST between both regions should be considered in fu-
ture studies. Researchers continue to look for a better
prediction model of mortality in the general traumatic
patient population, paying close attention to the treat-
ment of lost values, using the continuous variant of the
predictor if available and incorporating all the available
predictors, that is, physiological variables. anatomical
variables, cause/mechanism of injury and demographic
variables®. In this sense and as a conclusion, the MPMN
and RISCII models show a good discrimination capacity
to predict the 30-day global mortality among the
analyzed PSTs and therefore they could be useful when
stratifying the risk of dying of the PST. in Navarra. Ho-
wever, the MPMN is easier to collect due to the smaller
number of variables necessary for its calculation
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