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Introduction

Actually, traumas represent an actual subject at interna-
tional scale, being the main cause of death in the world for 
the patients in the age category of 1-40 years [1, 2]. In the 
Republic of Moldova, according to the National Center for 
Management of the National Agency of Public Health, in the 
period of 2008-2017, traumas are on the 4th place in the list 
of causes of lethal outcome, constituting 8.1% (36889 cases) 
of all registered cases, being placed after the cardiovascular 
diseases (61%, 226195 cases), tumors (15.8%, 58518 cases) 
and digestive system diseases (10%, 36889 cases). The analy-
sis of lethality structures according to the age showed that 
in the first year of life, traumas are placed on the 2nd place 
(30.3%) after the respiratory system diseases (57.9%). The 
lethality rate related to traumas is progressing along with 
the age and has its maximum incidence at the age of 18 
years (81.3%), after that, it is decreasing, the lethality rate of 
traumas being 24.1%, and loses it predominance in the age 
category of 44 years and further, when the cardiovascular 
diseases are dominant (26.3%), being in decrease until 0% 
at the senile age category [3]. The recognition and interpre-
tation of severe traumas is essential for choosing the right 
treatment strategy. 
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Abstract
Background: Worldwide, traumas represent an actual theme of discussion. The recognition and interpretation of severe traumas are essential for choosing 
the right treatment strategy. There are two approaches to mark the patients with a high risk of unfavorable evolution and death. First, to use the terms 
as “major trauma”, “severe trauma” and “polytrauma”, without ability to stratify the patients according the severity of lesions inside categories mentioned 
above. Second, to implement the trauma scoring systems (anatomical, physiological or mixed), when a doctor uses a mathematical algorithm/model to 
calculate the risks for each trauma patient. At the same time, according to the articles found on PubMed/Medline, Web of Science, and EBSCO databases, 
there is no international consensus concerning the most accurate traumatic score. This article’s goal was to revise the existing trauma scoring systems to 
highlight the potential scoring systems that in perspective can be validated in the Moldovan medical system.
Conclusions: Different traumatic scores are used worldwide (different continents, countries or regions) to estimate the severity of trauma patients in 
relation to the anatomical, physiological or combined criteria. All of them could be potentially validated for the Moldovan medical system.  A part of 
these scores could be validated and compared to identify those ones that have the best determination, calibration and discrimination abilities to predict 
the outcomes for the local medical system.  As a result, the coefficients from the mathematical equations belonging to the scores could be adjusted to the 
conditions of the national medical system of the Republic of Moldova.
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To describe the patients with a high risk of unfavorable 
evolution and also of death, there exists a series of terms 
like “severe trauma”, “major trauma” and “polytrauma”. The 
analysis of entries/documents in Web of Science database 
shows 24441, 19471 and 2813 entries for these notions, re-
spectively. The terms “severe trauma” and “major trauma” 
are very similar, synonymic, but the criteria are not precise 
and fixed, the critical value of ISS (Injury Severity Score) or 
NISS (New Injury Severity Score) varies in different studies 
at the threshold of 16-17 points [4, 5 ,6]. The polytraumas 
represent the most unexplored and unresearched part of 
traumas, being a narrow notion compared to severe trauma 
and major trauma. There are a lot of definitions for poly-
trauma. In most of the sources, the criteria for polytrauma 
represents the anatomical scale ISS, the value of more than 
15 being the threshold. At the same time, according to other 
authors, this value varies from 15 up to 26 and more [7, 8, 
9]. In a study made in 1996, it was proven that the medi-
cal personnel’s incompetence represents one of the causes of 
the errors in the usage of ISS for polytrauma diagnosis [10]. 
Another criteria used for polytrauma definition are at least 
two lesions in any topographical region and at least one  of 
them is a threat for the patient’s life [9]. According to the 
New Berlin Definition, proposed and validated in studies 
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with high evidence, the polytrauma is defined as severe le-
sions for at least 2 body regions, appreciated by AIS (Ab-
breviated Injury Scale) with a score of ≥ 3 being present at 
least one of the 5 physiological parameters (systolic blood 
pressure ≤ 90 mmHg, GCS ≤ 8, acidosis, coagulopathy and 
age ≥ 70 years) [11]. At the same time a series of scores and 
algorithms are created to assess the severity of traumas, but 
at the moment, as a study has shown, there is no interna-
tional consensus in the articles found on PubMed/Medline, 
Web of Science, and EBSCO databases according the most 
efficient scale, many of them claiming different things [9, 11, 
12], this situation being related to geographical factors and 
differences in the medical systems, particularities of demo-
graphic structure [10].

On the other hand, the Moldovan medical system doesn’t 
use any trauma scoring system that was validated in order 
to evaluate the patient’s risk of death and complications in 
case of trauma. Because of that, at the patient’s evaluation 
there are disagreements on the prognostic, different scores 
often estimating the outcomes completely different. The so-
lution for this problem includes a few stages as follows. First 
of all, we need to revise the existing trauma scoring systems 
that can be used in the Moldovan medical system. Secondly, 
to validate these scores for the Moldovan medical system 
and to elaborate the new trauma scoring systems. Lastly, 
the comparative evaluation of the trauma scoring systems 
is necessary in order to identify the ones that have the opti-
mal ability (determination, calibration and discrimination) 
to predict the outcomes for the medical system of Moldova.

This article’s goal is to accomplish the first task listed 
above, especially to revise the existing trauma scoring sys-
tems to highlight the potential scoring systems that in per-
spective can be validated in the Moldovan medical system.

Material and methods

We revised the articles in the PubMed archive using the 
HINARY system, overall 77 sources. For each score, we have 
mentioned their mathematic models and for some of them 
a calculation example. We did not mention the coefficients 
for equations because they are available in the cited sources. 
The information was classified in correlation with the pa-
rameters included in presented models (anatomical, physi-
ological and mixed scales) and also with geographical distri-
bution (different continents, different countries or regions).

Results

The scoring systems used to evaluate the severity of trau-
mas can be classified into 3 categories: (I) the anatomical 
scores that take into consideration the anatomical injuries 
as a result of the traumatic event, (II) the physiological 
scores that are based on the clinical signs/measurements, 
(III) mixed, that enrolled both anatomical and physiologi-
cal parameters.

Anatomical scores
All the scores from this category are derived from the 

AIS (Abbreviated Injury Scale) or ICD (International Clas-

sification of Diseases and Related Health Problems, https://
icd.codes/icd10cm). Each lesion has its own certain score, 
attributed using the AIS or ICD dictionaries. Medical staff 
can apply the scores using the existing algorithms. For ex-
ample, according to last edition of Abbreviated Injury Scale 
(AIS dictionary 2015), the comminuted tibial fracture is es-
timated by 3 points and according to ISS9. 

Abbreviated Injury Scale (AIS) Derived Scores
AIS represents an anatomical score that appreciates by 

a scale that varies from 1 to 6 the severity of a trauma in a 
topographical region of the body by the following model: 
1 – Minor, 2 – Moderate, 3 – Serious, 4 – Severe, 5 – Critical 
and 6 – Fatal  [13]. The topographical regions considered 
in this score are: Head and neck, Face, Thorax, Abdomen, 
Limbs (also includes the pelvis), Exterior (burns, skin le-
sions etc.). More recently a term called MAIS (Maximum 
AIS) was introduced. It represents the highest AIS value for 
any body region  [14]. For example, in case of traumas com-
bination AISthorax = 3 and  AISabdomen = 4, the MAIS value is 4.

Injury Severity Score (ISS) and New Injury Severity 
Score (NISS) 

In the past decades, ISS and NISS were used widely for 
the evaluation of the severity of trauma. To estimate ISS, we 
have to use the following formula: ISS = A² + B² + C², where 
A, B, C are the highest AIS values present in each topograph-
ic region. It can vary from 0 up to 75. In condition if there 
is a topographical region with AIS = 6, ISS is automatically 
equal to 75 [15]. NISS in comparison with ISS, estimates 
trauma severity taking into account three maximal values of 
AIS, indifferent of the lesions localization [14]. For example, 
in case of trauma in 4 topographical regions AISabdomen = 2, 
AIShead and neck = 3, AIShead and neck = 3 and AISThorax = 5, the NISS 
value will be higher (NISS=5² + 3² + 3² = 43) versus ISS 
(ISS=5² + 3² + 2² = 38). At the same time, according to the 
results obtained by clinicians from China, NISS is similar to 
ISS in predicting the outcome of the traumatic patients [2]. 
We suppose that such result can be explained by insufficient 
determination coefficient (40%-60%) in equations that use 
NISS or ISS  [16, 17].  

Logarithm Injury Severity Score (LISS) and Exponen-
tial Injury Severity Score (EISS) 

LISS uses the natural logarithm of AIS as follows: 
LISS = ln(A₁)5.53× 1.7987 + ln(A2)

5.53 × 1.7987 + ln(A3)
5.53× 

1.7987, where A1-A3 are the AIS values for the three most 
severe traumas. For example, a patient with AISabdomen = 3, 
AISthorax = 2, AIShead and neck = 4, AISlimbs = 5, will have LISS = 
ln(3)5.53× 1.7987 + ln(4)5.53 × 1.7987 + ln(5)5.53× 1.7987  = 
38.9716620395. According to the results obtained by certain 
researches it has tendency to have better calibration and dis-
crimination characteristics than NISS [18]. 

EISS is based as LISS on the most severe AIS scores 
that are used in the following formula: EISS = 3A-2+3B-2

+3C-2, where A, B and C are the highest values of AIS [19]. 
For example, a patient has AIShead and neck = 3, AISthorax = 4, 
AISabdomen = 2 and AISlimbs = 5, in this case EISS = 35-2+34-2+33-2=
27+9+3=39.

65



66

REVIEW aRtIclEsO. Arnaut et al. Moldovan Medical Journal. March 2020;63(1):64-74

Anatomic Profile Characterization (APC) 
APC is a scale that was proposed by Copes et al. Accord-

ing to APC algorithm a doctor has to take into consider-
ation only the 3 most severe lesions according to AIS. The 
AIS scores are grouped in relation to region – A (AIS = 3-5 
head, neck, brain and the spinal cord), B (AIS = 3-5 thorax), 
C ( the anterior region of the neck with AIS = 3-5, the abdo-
men and pelvis with AIS = 3-5, the spine with or without 
the spinal column with AIS = 3, pelvic fractures with AIS = 
4-5), D (the femoral artery with AIS = 4-5, collapse above 
the knee with AIS = 4-5, amputation above the knee with 
AIS = 4-5, the popliteal artery with AIS = 4, the face with 
AIS = 1-4, other traumas with AIS = 1-2). All of the condi-
tions described above being classified based on ICD-9-CM, 
APC will be further on calculated using the following for-
mula: APC = M0 + M1 x A + M2 x B + M3 x B² + M4 x C², the 
used coefficients are: M0= 4.0801; M1= -0.4914; M2= -0.2066; 
M3= 0.0161; M4= -0.0351. D was excluded because in this 
case it wasn’t influencing the survival predictability, but in 
some geographical regions it may be useful. The obtained 
value (APC) is considered in logistic regression formula as b 
and P(survival) = eb/(1+eb) [20]. For example, we have a pa-
tient with AISabdomen = 2, AISHead and neck = 3, AISUpper limb = 4 and 
AISThorax = 5, in this case APC = 4.0801 - 0.4914 x 3 – 0.2066 x 
5 +0.0161 x 5² - 0.0351 x 0 = 1.9754, further on, P(survival) 
= e1.9754/(1+e1.9754)= 0.8781, respectively, the chance for sur-
vival in this case is equal to approximately 87.81%.

International Classification of Diseases (ICD) 
Derived Scales.

Trauma Mortality Prediction Model (TMPM) 
TMPM is an algorithm that takes into consideration 

the 5 most severe traumas ordered from the least severe 
to the most severe and also includes a binary variable 
that reflects the presence of the 2 most severe traumas in 
the same body region [46]. The survival probability is 
calculated using the following formula: TMPM = C0 + ∑5

i=1 
(CiIi) + ηS + σI1I2  where I1-I5 are the MARC values (Model-
Averaged Regression Coefficient) for the lesions described 
in ICD-10-CM, written from the least severe to the most 
severe (I1 being the most severe), the MARC values must 
be calculated de novo or extracted from a database, they are 
divided depending on gender, age and trauma mechanism, 
by the way, these 3 criteria determine the necessity to 
create  3 x 3 = 9 groups of  MARC  values (for example, 
MARC values senile patients of male gender with penetrant 
traumas will differ from the MARC values attributed to the 
pediatric patients of female gender with blunt traumas) , the 
method used to calculate MARC values is exposed in the 
original article that belongs to Glance L. et al., S is the binary 
value, equal with 1 if the 2 most severe traumas are present 
in the same body region, C0 – C5 are coefficients that have 
the following values: C1=1.4298, C2=1.3942, C3=0.5190, 
C4=0.3981, C5=0.8278, C0=-2.2104, η=-0.1059, σ=-0.7835, 
P(survival) = 1/√(2π) ∫x

-∞(e(-t^2/2))dt, where t = TEMPT [21]. 
Injury mortality prediction (IMP)
The IMP derives from ICD-9-CM and is used to predict 

the probability of survival for a traumatic patient. The score 
considers the 5 most severe traumas and is calculated using 
the following algorithm:

IMP = C0 + ∑5
i=1 (CiIi) + C6S + C7I1I2 + C8 ln(NBR) + C9 

NBR0.382, where I1-I5 are the WADP values (Weighted Avera-
ge Death Probability) for the 5 most severe traumas, the 
WADP values pot can be derived using a database or can 
be extracted from an existing one, S is a binary variable that 
is equal to 1 if 2 of the most severe traumas are located in 
the same topographical region, NBR is the number of topo-
graphical regions with traumas in a patient, C0 - C9 are the 
coefficients that have the following – C1=2.6352, C2=2.3540, 
C3=0.3164, C4=0.2047, C5=0.3681, C6=-0.3080, C7=-0.6582, 
C8=-1.7419, C9=1.6154, C0=9.0177 , P(survival) = 1/√(2π) 
∫x

-∞(e(-t^2/2))dt, where t = IMP [22].
ICD Derived Injury Severity Score (ICISS)
ICISS is an ISS derived score. It was formulated based on 

ICD-9 [23]. It can be calculated using the following formula: 
ICISS = SRR1 x SRR2 x … x SRRn where SRR is Survival Rate 
Ratio, n – the number of lesions. Every lesion has a specific 
SRR value that varies from 0 to 1. Also, it varies depending 
on age groups, gender and trauma mechanism. Accuracy of 
this prediction model is based on the number of patients 
that were used to derive the SRR values [24]. As an example, 
we will show an ICISS calculated using SRR values desig-
nated for ICD-9 derived from the Florida AHCA database 
for the 1991-2009 period (http://personal.health.usf.edu/
epracht/ICISS/) for a senile patient with closed clavicle frac-
ture (code 810.00, SRR = 0.9075),  open skull base fracture 
with laceration and contusion (code 801.6, SRR = 0.7000), 
closed mandible fracture (code 802.2, SRR = 0.8713). The 
ICISS (chances for survival) in this case = 0.9075 x 0.7000 x 
0.8713 = 0.5534 (55.34%). 

Physiological Scores
There are used different algorithms for functional re-

serves estimation that can serve as scores in case of severe 
trauma: GCS, MODS, RTS, SOFA, SAPS II, APACHE II, 
MPM II [25]. 

Trauma Early Mortality Prediction Tool (TEMPT) 
This is a scale used to predict the survival chances using 

the following variables: Age (≥ 59.5 years), Systolic blood 
pressure (≥ 163.5 mm Hg), Creatinine (≥ 1.35 mg/dl), Inter-
national Normalized Ratio (≥ 1.25), Partial thromboplastin 
time (≥ 31.40 seconds), Hemoglobin (≤ 12.75 g/dl), Platelets 
(≤ 224.5 103/µL), Base excess (≤ −4.35 mmol/l), Tempera-
ture (≤ 36.25 °C). Each of these criteria has a coefficient that 
is included in the formula: TEMPT = ∑(Variables x Coef-
ficients). If b = TEMPT,  then P(survival) = eb/(1+eb) [26]. 

MGAP and GAP scores
MGAP estimates the chances for survival consider-

ing the mechanism of trauma (blunt/penetrating), GCS 
(Glasgow Coma Scale), age, systolic blood pressure. It is 
calculated using the following model: GCS (the value of 
GCS), systolic blood pressure (>120 mm Hg – 5 points,  
60-120 mm Hg – 3 points, <60 mm Hg – 0 points), the mech-
anism of trauma (blunt – 0 points, penetrant – 4 points), age 
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(when <60 years – 5 points). MGAP = ∑(Variables). As a re-
sult, the patients are divided in three groups. High chances 
of survival (MGAP = 23-29), medium chances of survival 
(MGAP = 18-22) and small chances of survival (MGAP = 
3-17) [27]. For example, a patient with penetrant trauma  
(4 pts), age of 49 years (5 pts), systolic blood pressure of 87 
mm Hg (3 pts) and GCS = 13 has MGAP = 4+5+3+13=25 a 
respectively high chances for survival. 

GAP derives from MGAP and is calculated similarly, but 
the mechanism of trauma is ignored. GAP = ∑(Variables) 
we define here: high probability of death group (GAP = 
3-10 points), moderate probability of death group (GAP = 
11-18 points), low probability of death group (GAP = 19-24 
points) [28]. 

Kampala Trauma Score (KTS) 
It is a score that was developed in Uganda to appreci-

ate the severity of traumas, the main components are – age, 
systolic blood pressure, respiration rate, neurologic status 
(based on the AVPU scale), presence or absence of severe 
lesions. KTS can vary limits from 5 up to 16, to calculate the 
survival probability, it is necessary to create a local database 
based on the following model: P(survival) = (Number of 
deaths with the following score)/ (Total number of deaths), 
that must be made for each score individually, it will appre-
ciate the survival probability percentage, the conclusion be-
ing made based on the previous cases [29]. An example for 
the KTS calculation – a patient with SBP of 107 mm Hg, 
respiration rate – 6/min, AVPU – Pain and a severe lesion 
will have KTS = 4+1+2+2=9. 

Acute Physiology Score (APS)
APS is used in order to estimate APACHE II. APS = 

∑(Variables) [30]. For example, a patient with rectal tem-
perature of 40°C, systolic blood pressure of 140 mm Hg, 
heart rate of 90/min, 13 respirations/min, FiO₂ = 0.3 and 
PaO₂ = 81, the arterial pH of 7.40, sodium concentration 
in serum of 156 mmol/l, potassium concentration in serum 
of 6.5 mmol/l, creatinine level in serum of 3.6 mg/100 ml, 
hematocrit of 55%, 43 leucocytes/mm3 GCS = 8 and bicar-
bonate ion concentration of 33 mmol/l will have an APS = 3 
+ 3 + 0 + 0 + 0 + 0 + 0 + 2 + 3 + 4 + 2 + 4 + (15-8) + 1 = 29.

Simplified Acute Physiology Score (SAPS)
The algorithm derived from APS (Acute Physiology 

Score) is used to determine the severity  of a pathological 
condition, not necessarily for a traumatism, the parameters 
that are taken into consideration are: age, heart rate, systolic 
blood pressure, temperature, GCS,  mechanical ventilation, 
PaO2, FiO2, urine output, level of blood urea, plasmatic con-
centrations of sodium, potassium, bicarbonate, bilirubin, 
leucocytes, chronic pathological conditions, each one of 
them has a specific score and is calculated using a specific 
formula [31]. The most recent model is the 3d model (SAPS 
III), the points that are given for each of the criteria are listed 
below: age (years): <40 (0 pts); ≥40 and <60 (5 pts); ≥60 and 
<70 (0 pts); ≥70 and <75 (13 pts); ≥75 and <80 years (15 pts); 
≥80 (18 pts); comorbidities: cancer therapy (3 pts); Chron’s 
disease, cardiopathies, hematologic cancer (6 pts); cirrho-
sis, AIDS (8 pts); metastatic cancer (11 pts). Length of stay 

before ICU admission period (days): <14 (0 pts); ≥14 and 
<28 (6 pts); ≥28 (7 pts). Intrahospital location before ICU 
admission: emergency room (5 pts), another ICU (7 pts),  
another department (8 pts). Use of major therapeutic op-
tions before ICU admission: vasoactive drugs (3 pts). ICU 
admission: unplanned (3 pts), planned (0 pts); reason for 
ICU admission: rhythm disturbances (-5 pts); seizures  
(-4 pts); hypovolemic hemorrhagic shock, hypovolemic 
non-hemorrhagic shock, digestive tract pathological con-
ditions (acute abdomen for example) (3 pts); coma, stu-
por, obtunded patient, vigilance disturbances, confusion, 
agitation, delirium (4 pts); septic shock, anaphylactic shock, 
mixed and undefined shock (5 pts); liver failure (6 pts); fo-
cal neurological deficit (7 pts); severe pancreatitis (9 pts); 
intracranial mass effect (10 pts); surgical status at ICU ad-
mission: scheduled surgery (0 pts); no surgery (5 pts); emer-
gency surgery (6 pts). Anatomical site of surgery: transplan-
tation surgery (liver, kidney, pancreas etc.) (-11 pts); trauma 
– isolated, multiple (-8 pts); cardiac surgery (-6 pts); neuro-
surgery (5 pts). Acute infection at ICU admission – nosoco-
mial (4 pts); respiratory (5 pts). GCS: 3-4 (15 pts); 5 (10 pts);  
6 (7 pts); 7-12 (2 pts); ≥13 (0 pts). Total bilirubin – high-
est (in mg/dl): <2 mg/dl (0 pts); ≥2 and <6 mg/dl (4 pts);  
≥6 mg/dl (5 pts). Total bilirubin – highest (in µmol/l):  
<34.2 µmol/l (0 pts); ≥34.2 and <102.6 µmol/l (4 pts);  
≥102.6 µmol/l (5 pts). Body temperature – highest (in °C): 
<35 °C (7 pts); ≥35 °C (0 pts). Creatinine – highest (in mg/dl): 
<1.2 mg/dl (0 pts); ≥1.2 mg/dl and <2 mg/dl (2 pts); ≥2 and 
<3.5 mg/dl (7 pts); ≥3.5 mg/dl (8 pts). Creatinine – highest 
(in µmol/l): 3-4 µmol/l (15 pts); 5 µmol/l (10 pts); 6 µmol/l 
(7 pts) <106.1 µmol/l (0 pts); ≥106.1 and <176.8 µmol/l  
(2 pts); ≥176.8 and <309.4 µmol/l (7 pts); ≥309.4 µmol/l  
(8 pts). Heart rate: <120 /min (0 pts); ≥120 and <160 /min 
(5 pts); ≥160 /min (7 pts). Leucocytes – highest: <15 g/l  
(0 pts); ≥15 g/l (2 pts). Hydrogen ion concentration – lo-
west: ≤7.25 (3 pts); >7.25 (0 pts). Platelets – lowest: <20 g/l 
(13 pts); ≥20 and <50 g/l (8 pts); ≥50 and <100 g/l (5 pts); 
≥100 g/l (0 pts). Systolic blood pressure – lowest: <40 mm 
Hg (11 pts); ≥40 and <70 mm Hg (8 pts); ≥70 and <120 mm 
Hg (3 pts); ≥120 mm Hg (0 pts). Oxygenation: PaO₂/FiO₂ 
<100 and VM (11 pts); PaO₂/FiO₂ ≥100 and MV (7 pts); 
PaO₂<60 without MV (5 pts); PaO₂≥60 without MV (0 pts). 

Afterwards, we calculate SAPS III. To include it in the 
general formula for chance of survival, we must first calcu-
late b = -32.6659 + ln(SAPS III + 20.5958) x 7.3068, and 
then P(survival) = eb/(1+eb) [32].

For example, a 33-year old patient, without comorbidi-
ties, was admitted for 5 days, the admission in ICU was 
planned, the reason for admission – seizures, he had under-
gone an emergency surgery of liver transplantation, without 
acute infections, GCS = 8, bilirubin – 5 mg/dl, creatinine  
– 6 µmol/l, heart beats – 170/min, leucocytes highest level  
– 13 g/l, lowest blood pH level – 7.23, lowest platelets level 
of 19 g/l, minimum systolic blood pressure of 73 mm Hg, 
PaO₂ = 61 without need of intubation. The patient  will 
have SAPS = 0 + 0 + 0 + 0 – 4 + 6 – 11 + 0 + 2 + 4 + 8 + 7 
+ 0 + 3 + 13 + 3 + 0 = 31, after that b = -32.6659 + ln(31+ 

67



68

REVIEW aRtIclEsO. Arnaut et al. Moldovan Medical Journal. March 2020;63(1):64-74

+ 20.5958) x 7.3068 = -3.85197, and then we introduce it 
in the general formula P(survival) = e-3.85197/(1+e-3.85197) = 
0.0207, in this case the chance for survival is approximately 
2.07%.

Therapeutic Intervention Scoring System (TISS)
TISS is useful in assessing the best treatment strategy 

for the patients that are admitted in the ICU. Its criteria are 
grouped into 4 categories (each of them is contributing with 
1, 2, 3 and respectively 4 points to the overall score in the 
1983 version). 

After we calculate TISS = ∑(Conditions) we can clas-
sify the patients in 4 categories – Classs IV (≥40 points); 
Class III (20-39 points); Class II (10-19 points); Class I (<10 
points). Class III and Class IV patients require an experi-
enced nurse, Class III patients that are relatively stable can 
be placed together with Class II patients, a nurse can take 
care of 4 Class II patients, Class I patients do not require ad-
mission in the ICU and observation, except the cases when 
there is present a myocardial infarction [33]. For example, 
a patient with peritoneal dialysis (4 points), that requires 
platelet transfusion (4 points) and blind intratracheal suc-
tioning (3 points) will have TISS = 4 + 4 + 3 = 11 and will be 
categorized as a Class II patient.

Sequential Organ Failure Assessment score (SOFA) 
and qSOFA (quick-SOFA)

SOFA is used to determine the number and severity 
(quantity and quality) of a multi-organ disfunction, the cri-
teria used for this score are: PaO₂/FiO₂, platelets level, GCS, 
bilirubin level, systolic blood pressure, creatinine level and 
the urine output. SOFA = ∑(Variables).

Also, SOFA can be used to predict the chance of death. 
In condition if ΔSOFA ≥ 2, the patient has a chance of sur-
vival two times less and when ΔSOFA ≤ -2 the same patient 
has a double chance of survival. Jones A. et al. reported that 
ΔSOFA ≥ 2 (42% chance of death); ΔSOFA =1 (23% chance 
of death); ΔSOFA = 0 (19% chance of death); ΔSOFA = -1 
(11% chance of death); ΔSOFA ≤ -2 (9% chance of death) 
[34]. For example, a patient with PaO₂/FiO₂ of 50, SaO₂/
FiO₂ of 253, blood platelets level of 140 x 103/mm3, bilirubin 
level of 1.5 mg/dl, systolic blood pressure of 90 mm Hg and 
the dopamine level of 4 pg/ml, GCS = 13, creatinine level of 
1.3 mg/dl, urine output 400 ml/d will have SOFA1= 4 +1 + 1 
+ 1 + (0+2) + 1 + 1 + 3 = 11, afterwards the value of PaO₂/
FiO₂ modified to 250, respectively SOFA2 = 2 + 1 + 1 + 1 + 
(0+2) + 1 + 1 +3 = 9, respectively ΔSOFA= SOFA2 - SOFA1 
= 9 – 11 = -2, the chances of death for this patient are esti-
mated to approximately 9%.

The qSOFA is the simplified version of SOFA, it contains 
only 3 clinical criteria that can be very easily appreciated: 
A – Altered mental status (GCS < 15); R – Respiratory rate  
(≥ 22 respirations/minute) and S – Systolic blood pressure 
(≤ 100 mm Hg). It is calculated using the formula:

qSOFA = A + R + S, the criteria listed above are binary. 
If the expressed conditions are true, then they are equal with 
1. In condition if qSOFA ≥ 2, then there is a high change of 
poor outcome [35]. For example, a patient with GCS = 13; 
respiratory rate of 25 respirations/min and systolic blood 

pressure of 63 mm Hg will have a qSOFA = 1 + 1 +1 = 3.
Acute Physiology, Age, Chronic Health Evaluation II 

(APACHE II)
APACHE II is a score used to determine the severity of 

a pathological condition, it is derived from the following 
criteria: APS, AS and PSI (APS – Acute Physiology Score; 
AS – Age Score; PSI – Points for surgical interventions), the 
points that are given in this case are:

APS – the exact value (see above); age (AS): ≤44 (0 pts); 
45-54 (2 pts); 55-64 (3 pts); 65-74 (5 pts); ≥75 (6 pts). Points 
for surgical interventions (PSI): for nonsurgical or postop-
erative patients that had undergone an emergency surgery 
(5 pts); for postoperative patients that had undergone a 
planned surgery (2 pts). APACHE II = APS + SV + PIC,   
b = -3.517 + (0.146 x APACHEII) + 0.603 x S + Y [30]. 
Where S is a binary value equal to 1 when the patient has 
undergone an emergency surgery, Y is a constant that is at-
tached to chronic diseases. Afterwards b is introduced in the 
formula P(survival) = eb/(1+eb) [36]. As an example, we will 
take a patient with APS = 29, 33 years old, with multiple 
traumas and emergency surgical intervention (y = -1.081). 
APACHE II = 29 + 0 – 5 = 24, x = -3.517 + (0.146 x 24) + 
0.603 x 1 – 1.081 = -0.491, and then we calculate P(survival) 
= e-0.491/(1+e-0.491) = 0.3796, in this case the chance for sur-
vival is equal to approximately 37.96%.  

Revised Trauma Score (RTS) 
RTS has inversely proportional value with the sever-

ity of trauma, it is calculated using the following model:  
RTS = b0 + b1 x GCS + b3 x SBP + b3 x RR, where SBP – sys-
tolic blood pressure; RR – respiration rate, the constants –  
b0= -3.5718; b1 = 0.9368; b2 = 0.7326; b3= 0.2908. After that, 
the chances for survival are calculated using the standard 
formula P(survival) = eb/(1+eb) if we consider that RTS = 
b [37]. For example, a patient with GCS = 7, systolic blood 
pressure of 120 mm Hg, and the respiration rate of 6/min 
has RTS = -3.5718 + 0.9368 x 2 + 0.7326 x 4 + 0.2906 x 2 = 
1.8134, P(survival) = e0.8597/(1+e0.8597) = 0.8597, respectively 
in this case the patient has a chance of survival equal to ap-
proximately 85.97%.

Triage RTS (T-RTS)
T-RTS is used to assess the dynamics in the state of a 

trauma patient using the same criteria as RTS, but in the 
case of T-RTS we calculate the Δ values in order to appreci-
ate how the patient’s state has changed according to the fol-
lowing formula: ΔT-RTS = TRTSat hospital – TRTSon scene.

There are three variants – ΔT-RTS = 0 (No Change); 
ΔT-RTS ≥ 1 (Improving); ΔT-RTS < 0 (Deteriorating) [38]. 
For example, a patient with a respiratory rate of 23 respira-
tions/min, systolic blood pressure of 63 mm Hg and GCS 
= 12 will have a TRTSon scene = 4 + 2 + 3 = 9, systolic blood 
pressure raised at 79 mm Hg and GCS = 13 in hospital,  
TRTSat hospital = 4 + 3 + 4 = 11, ΔT-RTS = 11 – 9 = 2, we 
conclude that this patient’s state is improving, whereas his 
initial state was poor.

Glasgow Coma Score (GCS) 
This is a score widely used by neurologists, neurosur-

geons, anesthesiologist etc. It takes into consideration eye 
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opening, verbal response and motor response. The value can 
be directly proportional to the patient’s consciousness. The 
spontaneous eye opening is characterized by opening with-
out stimulating the patient, the patient is doing it conscious-
ly, the eye opening on verbal stimulus is when the patient is 
opening his eyes when is verbally called, the eye opening on 
pain stimulus is when the patient is opening his eyes after 
causing him physical pain sensations, and not reacting on 
verbal stimuli. The oriented verbal response is the response 
given by an auto- and allopsychicaly oriented patient, the 
confused verbal response is a logic bond order of words that 
cannot be understood, with the patient being oriented on 
the circumstances, the abstract verbal response is a verbal 
response that doesn’t have a logical continuity and is not 
oriented on the circumstances, the incomprehensible verbal 
response is a continuity of words that cannot be understood. 
The obeying motor response is the response in which the pa-
tient is following the doctor’s commands, the pain localized 
motor response is the response in which the patient is try-
ing to palpate the topographical region in which the pain is 
localized, the avoiding pain motor response is the response 
in which the patient is avoiding the topographical region 
in which the pain is localized, the abnormal flexion motor 
response is the response in which a body part is flexed spon-
taneously and usually accompanied by abduction, the ab-
normal extension motor response is the response in which 
the patient has a body part that is spontaneously extending 
and it is usually accompanied by adduction. 

A patient that is opening eyes on a pain stimulus, has 
confused verbal response and pain localized, his motor re-
sponse will have a GCS = 2 + 4 + 5 = 11. After a cranioce-
rebral trauma, in the case of GCS = 13-15, we can suspect 
a mild traumatic brain injury, in cases when GCS = 9-12, 
we can suspect a moderate traumatic brain injury, in cases 
when GCS = 3-8, we can suspect a severe traumatic brain 
injury, some researchers say that severe traumatic brain in-
juries do not correspond to GCS = 8 but GCS <8  [39]. 

Mixed scores
The mixed scores combine the anatomical, functional 

and other criteria, most of them there described above:
Mortality Probability Admission Model (MPMoIII)
This is a score used to determine the chances of survival 

based on the following criteria: physiological parameters, 
acute and chronic diagnoses, mechanical ventilation, rea-
son for admission in ICU, age and other details that will be 
discussed afterwards [51]. The most recent model that we 
can use is MPMoIII, which can be calculated the following 
way: MPMoIII = b0 + b1 + b3 × Age + b4 + b5 + b6 × α + 
b7 where b0 – general constant; b2 – comorbidity constant; 
b3 – age constant; b4 – constant for other situations; b5 – con-
stant to identify the cardiac and respiratory arrest; b6 × α 
– the interaction product between 2 factors; b7 – the physi-
ological constant. Each of these constants has certain values 
that can be associated with the patient. To understand how 
this score must be calculated, we must take into consider-
ation that constants in the same category can be simultane-
ously in the formula. For example, a patient with metastatic 

neoplasm and cirrhosis will have both constants included 
in the formula, the factor interactions can be introduced in 
the formula only when the main factor is present and then 
the constant is multiplied to the age, afterwards to calculate 
the score we consider MPMoIII = b and introduce it in the 
standard formula P(survival) = eb/(1 + eb) [40].

 A patient that is 56-year old, GCS = 4, heartbeats = 
161/min, metastatic neoplasm, gastrointestinal bleeding, 
in which a respiratory arrest was identified, was resusci-
tated during the ICU stay and needed an unplanned surgi-
cal intervention will have MPMoIII = -5.36283 + 2.050514 
+ 0.433188 + 3.204902 – 0.165253 + (53x0.0385582) – 
0.7969783 – (53 x 0.0330237) = -0.3431288, and P(survival) 
= e-0.3431288/(1 + e-0.3431288) = 0.4150496549, respectively the 
chance for survival in this case is equal to approximately 
41.50%. 

Harborview Assessment for Risk of Mortality (HARM)
HARM is a mixed score developed based on the ICD-

9-CM and takes into consideration the mechanism of in-
jury, anatomical criteria, comorbidities and age. It is calcu-
lated using the formula b = b0 + b1 +…+ bn(α × β) where 
the b1, b2,…, bn are constants that are attached to different 
conditions, the α x β product is an interaction product that 
will be included in the formula only in the case when both 
of the product criteria are present. For example, the vari-
able head x spinal cord will be added when both of these 
anatomical structures had undergone a lesion. In the case 
of age constants, we multiply them by the patient’s age ex-
pressed in years. According to the results obtained by West 
T.A., HARM manifested a better performance compared 
to TRISS and ICISS. Also, it is important to mention co-
morbidity constants: congenital coagulopathy (1.494934), 
cirrhosis (2.954898), ischemic heart disease (0.9844608), 
hypertension (- 0.546734), psychoses (-1.854641) and alco-
hol or drug dependence (-0.7681033), after calculating the b 
value, if we consider HARM = b, then we can introduce this 
value in the standard formula P(survival) = eb/(1 + eb) [41]. 
For example, a 46-year old patient has cirrhosis and had un-
dergone a skull fracture with incomplete spinal cord injury 
above the C4 segment. He has b = -4.708587 - 0.2163938 × 46 
+ 0.0109741 × 46 + 0.0019716 × 46 + 2.954898 + 0.6120652 
+ 1.879599 + 0.7507725 = 1.8678561, and respectively  
P (survival) = e1.8678561/(1 + e1.8678561) = 0.8662, respectively, in 
this case, the chances for survival are equal to approximately 
86.62%.

Trauma and Injury Severity Score (TRISS)
TRISS is a score used to predict the consequences of a 

trauma. It is derived from RTS and ISS, ISS is calculated us-
ing the usual formula, and then we calculate b = b0 + b1 × 
RTS + b2 × ISS + b3 × AgeConst, where b0 = − 1.29803310, 
b1 = 0.89538700, b2 = − 0.09521947 and b3 = − 1.27540759 
in case of penetrating traumas and b0 = − 1.64790049, 
b1 = 0.90535734, b2 = − 0.07845091, b3 = − 1.38013670 for 
blunt traumas , where AgeConst is a binary value (0 if Age 
< 55, 1 if Age ≥ 55). The chance of survival can be fur-
ther calculated using the standard formula P(survival) =  
eb/(1 + eb)  [42].  For example, a patient with RTS = 1.8134, 
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ISS = 16, penetrant traumas, age of 31 years will have TRISS = 
-1.29803310 + 0.89538700 × 1.8134 – 0.09521947 × 16 + 0 =  
-1.1978498342, after that P (survival) = e-1.1978498342/
(1 + e-1.1978498342)  = 0.2318579399, the chance for survival in 
this case is approximately 23.18%.

New Trauma and Injury Severity Score (NTRISS) 
This score is a NISS, RTS and GCS derived scale. It is 

calculated using the b = b0 + b1 × MR + b2 × SBP + b3 × 
NISS + b4 × AgeConst, where SBP – systolic blood pressure 
in RTS, MR – motor response in GCS, AgeConst is a binary 
value (0 if Age < 55, 1 if Age  ≥ 55), its constants are – for 
penetrating traumas – b0 = − 1.58632944, b1 = 0.58883203, 
b2 = 0.96952677, b3 = − 0.06659814, = − 1.00582810, for 
blunt traumas – b0= − 1.67602650, b1 = 0.61944706, b2= 
0.89539814, b3= − 0.07289039, b4= − 1.33088941, then, the 
b value is introduced in the standard formula P(survival) 
= eb/(1 + eb) [42]. For example, a 57-year old patient with 
MR = 4 in GCS, SBP = 2 in the RTS scale; NISS = 27 and 
blunt traumas has a NTRISS = -1.67602650 + 0.61944706 
× 4 + 0.8953814 × 2 – 0.07289039 × 27 – 1.33088941 × 1 = 
-0.7064054, afterwards P(survival) = e-0.7064054/(1 + e-0.7064054)  
= 0.3303936013, in this case, the chances for survival are 
equal to approximately 33.03%.

Trauma and Injury Severity Score with SpO2 (TRISS 
SpO2) 

It is a recently developed score that takes into consid-
eration the SpO₂ (Peripheric oxygen saturation). It is cal-
culated using the following model – b = b0 + b1 x GCS + b2 
x SBP + b3 x SpO2 + b4 x ISS + b5 x AgeConst, where GCS 
– Glasgow Coma Scale, points being accorded from RTS, 
SBP – systolic blood pressure calculated based on RTS, 
ISS – Injury Severity Score, AgeConst is a binary value (0 
if Age < 55, 1 if Age ≥ 55), SpO₂(0 if it can’t be measured; 
1-80% = 1; 81-90% =2; 91-95% = 3; 96-100% = 4), the con-
stants for this score are: in case of penetrant trauma – b0= 
− 3.5166820,  b1= 0.8515884, b2= 0.3453793, b3= 1.3098071, 
b4= − 0.1955984, b5 = − 4.0353761, in case of blunt trauma 
– b0= − 2.97523446, b1 = 0.75773826, b2 = 0.58321377, b3 = 
0.38492625, b4= 0.08441861, b5= − 1.59455370, after that, 
the chances for survival are calculated using the following 
formula: P (survival) = eb/(1 + eb) [42]. For example, a 43-
year old patient with GCS – 3 points in RTS scale, SBP = 
2 points in RTS scale, SpO2 = 3 points, ISS = 18 and blunt 
trauma will have TRISS SpO2 = -2.97523446 + 0.75773826 x 
3 + 0.58321377 x 2 + 0.38492625 x 3 + 0.08441861 x 18 + 0 
= 2.36886909, and then P(survival) = e2.36886909/(1 + e2.36886909)  
= 0.9144224937, respectively, in this case, the chances for 
survival will be approximately 91.44%.  

New Trauma and Injury Severity Score with 
SpO₂(NTRISS SpO)

NTRISS SpO₂is also a recently developed scale that 
takes into consideration the peripheric oxygen saturation. 
It is calculated using the following formula – b = b0 + b1 × 
MR + b2 × SBP + b3 × SpO2 + b4 × NISS + b5 x AgeConst, 
where MR – motor response points according to GCS, SBP 
– systolic blood pressure according to RTS, AgeConst is a 
binary value (0 if Age < 55, 1 if Age ≥ 55), SpO₂ (0 if it can’t 

be measured; 1-80% = 1; 81-90% =2; 91-95% = 3; 96-100% 
= 4), the constants are: in case of penetrating trauma – b0 = 
− 1.5156694,  b1 = 0.1832071, b2 = 1.0209288, b3 = 1.1288631, 
b4 = − 0.1138697, b5 = − 1.7286860, in case of blunt traumas 
– b0 = − 2.73634921, b1 = 0.59396868, b2 = 0.66226833, b3 
= 0.56405908, b4 = − 0.06841853, b5 = − 1.43274160, after-
wards, the chance of survival is calculated using the stan-
dard formula P(survival) = eb/(1 + eb) [42]. For example, a 
56-year old patient with MR = 3 points according to GCS, 
SBP = 3 points according to RTS, SpO₂ = 2 points, NISS 
= 31, and penetrating trauma will have NTRISS SpO2 = 
-1.5156694 + 0.1832071 × 3 + 1.0209288 x 3 + 1.1288631 
x 2 – 0.1138697 × 31 -1.7286860 × 1 = -0.9041822, then 
P(survival) = e-0.9041822/(1 + e-0.9041822)  = 0.2881918128, respec-
tively, patient’s survival chance is approximately 28.81%.

A Severity Characterization of Trauma (ASCOT) 
ASCOT takes into account – AgeConst which is a binary 

value (0 if Age < 55, 1 if Age ≥ 55), GCS value, systolic blood 
pressure and respiration rate based on RTS, ISS calculated 
based on AIS85, which is more effective in the opinion of 
the authors, similarly with TRISS, it has specific constants 
that take into consideration the mechanism of trauma: in 
case of penetrant trauma – b0 = -1.1350, b1 = 1.0626, b2 = 
0.3638, b3 = 0.3332, b4 = -0.3702, b5 = -0.2053, b6 = -0.3188, 
b7 = 0.8365, in case of blunt trauma – b0 = -1.1570, b1 = 
0.7705, b2 = 0.6583, b3 = 0.2810, b4 = -0.3002, b5 = -0.1961, 
b6 = -0.2086, b7 = -0.6355 [43], the variables considered are 
part of APC (Anatomical Profile Characterization) – A (se-
vere traumas with AIS ≥ 3 in the head region, brain and spi-
nal column), B (thorax and the anterior portion of neck), C 
(severe traumas in other body regions) and D (lesions with 
AIS = 1 and 2 that are present in any body region), they 
are further included in the following formula b = b0 + b1 × 
GCS + b2 x SBP + b3 x RR + b4 × A + b5  × B + b6 x C + b7  × 
AgeConst, where SBP – systolic blood pressure according 
to RTS, GCS – Glasgow Coma Score and RR – respiratory 
rate according to RTS, AgeConst – The age constant. The 
survival chances are then appreciated using the standard 
formula P(survival) = eb/(1 + eb) [44]. For example, a 34-
year old patient with a blunt trauma GCS = 3 points, SBP = 
2 points according to RTS; RR = 3 points according to RTS, 
AISHead and neck = 3; AISThorax = 4; AISLower limb = 4 will have an 
ASCOT = -1.1570 + 0.7705 × 3 + 0.6583 × 2 + 0.2810 × 3 
-0.3002 ×x 3 – 0.1961 × 4 - 0.2086 × 4 + 0 = 0.7947, and then 
P(survival) = e0.7947/(1 + e0.7947)  = 0.6888396197, respective-
ly, in this case, survival chances are equal to approximately 
68.83%. We should mention that, in case of ASCOT, TRISS 
and NTRISS, the mechanism of trauma is taken into consid-
eration (blunt or penetrating) [43].

Revised Injury Severity Classification (RISC) 
RISC is used to evaluate the survival chances consider-

ing the following variables: age, NISS, AIS for head, AIS for 
extremities, GCS, thromboplastin action time, base excess, 
preclinical cardiac arrest presence, preclinical systolic blood 
pressure, the most recent version of this score is the II edi-
tion [45]. After that, we calculate it in the following way – 
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the initial variable is equal to 5, we then add the points from 
the table depending on the patient’s condition, RISC = 5.0 + 
∑(Variables), and then we consider RISC = b, and introduce 
it in the standard formula P(survival) = eb/(1 + eb)  [46]. 
For example, a 40-year old patient with NISS = 27, = 0; = 5; 
GCS = 12; TT = 45 s; without base excess, SBP = 85 mm Hg, 
without cardiac arrest will have a RISC = 5.0 – 0 – 0.03 x 27 
– 0 – 1 – 0 – 0.8 – 0 – 0.4 – 0 = 1.99, and then P(survival) = 
e1.99/(1 + e1.99)  = 0.8797431375, respectively, this patient has 
an approximately survival chance equal to 87.97%.

Pediatric Trauma Score (PTS)
This is a score used exclusively for pediatric patients. It 

includes the following variables: body weight, airway status, 
systolic blood pressure, central nervous system status, skel-
etal traumas, skin lesions. 

We differentiate 5 groups of risk in this case, for PTS = 
9-12, the death risk is equal to 0%, for PTS = 7-8, the death 
risk is equal to 3%, for PTS = 5-6, the death risk is equal to 
15%, for PTS = 3-4, the death risk is equal to 36%, for PTS 
= 1-2, the death risk is equal to 45%, for PTS ≤ 0, the death 
risk is equal to 100% according to the original article [47]. 
For example, a patient with a body weight of 15 kg, normal 
airway status, systolic blood pressure of 80 mm Hg, alert 
CNS status, a closed fracture and without skin lesions will 
have a PTS = 1+2+1+2+1+2=9 and 0% risk of death.

Norwegian Prediction Model in Trauma 2 (NORMIT2)
It was developed in Norway. Its coefficients are derived 

from AIS98. NORMIT2 can be calculated using T-RTS, 
NISS, age and ASA-PS attached coefficients by introducing 
them in the following formula: NORMIT2 = (0.5562 x 
T-RTS) – 4.3234 x [(Age + 1)/100]3+ ASA, where ASA is the 
individual American Society of Anesthesiologists physical 
status classification system (ASA-PS) categories estimated 
before the injury (ASA1 = (-0.0713 x NISS) + 0.6266, ASA2 
= (-0.0565 x NISS) – 0.2142, ASA3 = (-0.0487 x NISS) – 
0.8971, ASA4 = (-0.0081 x NISS) – 3.8748). The result of 
NORMIT2 score is considered as coefficient b in standard 
logistic regression equation - P(survival) = eb/(1 + eb) [48]. 
For example, a 41-year old ASA1patient with a T-RTS = 3 
and NISS = 31 will have a NORMIT2 = (0.5562 x 3) – 4.3234 
x [(41+1)/100]3 + (-0.0713 x 31) + 0.6266 = -0.213073, 
afterwards P (survival) = e-0.213073/(1 + e-0.213073)  = 0.4469, the 
chances for survival are equal to 44.69% in this case.

Trauma Audit and Research Network (TARN) 
Probability of survival model 

This model was developed in 2019 and is constantly up-
dated by the Trauma Audit and Research Network using its 
own institutional database of trauma patients. It takes into 
consideration the following criteria: ISS, GCS, modified 
Charlson Comorbidity Index (mCCI), age, gender, intuba-
tion necessity and the interactions between these factors us-
ing the following formula b = GenConst AgeVar + Gender-
Var + √(10/ISS) – 0.8618 + loge(ISS/10) – 0.2974 + GCSvar + 
mCCIvar + Interactions, where GenConst – general constant, 
Agevar – age variable + Gendervar – gender variable, ISS – In-
jury Severity Score, mCCIvar – modified Charlson Comor-

bidity Index. Afterwards we use the formula: P(survival) = 
eb/(1 + eb) [49].

The Sequential Trauma Score (STS)
STS is a scale that takes into consideration the patient’s 

data (P), preclinical measured physiological variables (A), 
early clinical physiological variables (B1) and late clinical 
physiological variables (B2) of a traumatic patient. The co-
efficients for equation may vary for different regions where 
the score was validated. The survival chance is calculated 
depending on the information that is available at the 4 dif-
ferent periods of contact with the patient:

For Model P – P (survival) = 1 - (1 / (1 + EXP (2.268 - 
1.234 x AgeConst))).

For Model P+A – P (survival) = 1 - (1 / (1 + EXP (3.566 - 
1.653 x AgeConst - 1.353 x GCS - 1.311 x PreclinicalAniso-
coria – 0.983 x SBP - 0.78 x HR))).

For Model P+A+B1 – P (survival) = 1 - (1 / (1 + EXP 
(3.901 - 1.663 x AgeConst - 0.602 x SBP - 0.7 x Preclini-
calAnisocoria - 1.11 x GCS - 1.294 x ClinicalAnisocoria - 
1.316 x BE - 0.756 x SpO₂ - 0.947 x TT))).

For Model P+A+B1+B2 – P (survival) = 1 - (1 / (1 + 
EXP (4.857 - 1.333 x CCCC - 0.772 x MT - 0.345 x MAIS 
(=4) - 2.199 x MAIS (=5) - 1.73 x AgeConst - 0.752 x GCS 
- 0.647 x PreclinicalAnisocoria - 1.251 x ClinicalAnisocoria 
- 0.98 x BE - 0.711 x TT))).

Where AgeConst – age constant; GCS – Glasgow Coma 
Scale; SBP – systolic blood pressure; HR – heart rate; BE 
– base excess; TT – Thromboplastin action time; CCCC – 
closed chest cardiac compressions; MT – massive transfu-
sion; MAIS – maximum AIS. In the model P+A+B1+B2, 
MAIS is considered only in the cases when it is equal to 4 or 
5, in case when it is equal to 4, only one of the variables list-
ed above is considered, this means that the product -2.199 
x MAIS (=5) is not included in the formula. The authors 
of the original article note that this score is not efficient to 
evaluate blunt trauma patients [50].

As an example, we will review a 62-year old patient at the 
late clinical period – no necessity for CCCC, necessity for 
massive transfusion, MAIS = 4, GCS = 13, without clinical 
or preclinical anisocoria, base excess = -9, thromboplastin 
action time reduced by 61%, respectively P(survival) = 1 – 
(1/(1+EXP(4.857 – 1.333 x 0 – 0.772 x 1 – 0.345 x 4 x (-4) – 
2.199 x 0 – 1.73 x 1 – 0.752 x 0 – 0.647 x 0 – 1.251 x 0 – 0.98 
x 1 – 0.711 x 1))) = 0.3282744176, respectively, in this case, 
the chances for survival are equal to approximately 32.82%.

World Dispersion
Europe
In Germany, the AIS, ISS, NISS, GCS and RISCII in asso-

ciation with wbCT (whole body computer tomography) are 
used [51, 52, 53, 54, 55]. In France, T-RTS, TRISS, MGAP 
are widely used [56, 57].The Scandinavian countries widely 
exploit the ISS [58]. In Norway, TRISS, TARN and NOR-
MIT2 are introduced in daily practice. Taking into account 
that NORMIT 2 was developed in Norway’s population, it 
has the best characteristics to predict the outcomes in local 
medical system. TARN was proposed by UK scientific team 
[48]. For Spain population, the implementation of ASCOT, 
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ICISS and TRISS was discussed [59]. APACHE II, RTS and 
GCS are widely used in Romania without any validation 
[60]. ASCOT or TRISS were compared by the Bucharest cli-
nicians with no significant difference in their usage for the 
Romanian population [61]. 

Asia and Oceania
In China, there are implemented the ISS, TRISS, RTS al-

gorithms and to appreciate the severity of traumas, instead 
of wbCT, the ultrasonography is recommended [62]. NISS 
methodology wasn’t accepted, because a study has proven 
that it has similar efficiency with ISS in this zone. Also, this 
study proves that ISS74 and ISS97 have a similar accuracy 
[2]. LISS score was proposed for the first time in Hangzhou 
in 2012 [18]. In Korea, doctors consider the RTS and value 
of the serum albumin [63]. In Australia, AIS, ISS and TRISS 
methodology is accepted [64, 65, 66]. Taiwan’s medical sys-
tem benefits by GCS, AIS, ISS and RTS scores [7, 67].

South America
The clinicians from Brazil have developed a new score – 

NTRISS, that shows similar performance with TRISS [42]. 
Also in Brazil, the independent diagnostic criteria as pe-
ripheral oxygen saturation, lactate concentration, GCS, in-
fused crystalloid volume, presence of TBI (Traumatic Brain 
Injury) are considered in patient’s trauma assessment [69]. 
In Colombia, the ISS, RTS and TRISS are used for severity 
trauma characterization [68].

North America
With no matter that TRISS is originary from USA, there 

is used a series of scales in order to evaluate the severity of 
trauma as follows: ISS, NISS, TRISS, ICISS MGAP, GAP 
HARM and KTS [41, 72, 73, 74].

Republic of Moldova
In the Republic of Moldova, there have been used TS, 

RTS, AIS and ISS scores. The majority of traumatic scores 
haven’t statistical validation [75]. We also have identified 
that in the ICU, the APACHE II score was used by the an-
esthesiologists to predict mortality rate for critical patients 
without any validation as well [76]. For the patients with 
associated trauma and TBI (Traumatic Brain Injury), the 
clinicians from the Republic of Moldova use MGAP and 
ASCOT, because they include the SBP (Systolic Blood Pres-
sure) and GCS (Glasgow Coma Score). In the opinion of 
these authors, SBP and GCS are good predictors of survival 
in case of TBI, but there is no evidence that these scores are 
able to predict the evolution of trauma patients better than 
other scores mentioned before [77].

At present, there is only one validated trauma score 
– NISS. Also, MPMoIII was used in a pilot research with 
relatively reduced number of respondents and the accuracy 
of coefficient needs improvement. The ability of NISS to 
predict the probability of survival rate was estimated in the 
retrospective study that enrolled 467 severe trauma patients 
and 225 critical trauma patients admitted in Emergency 
Medicine Institute (EMI). The modelling for critical trauma 
patients had a good fit in comparison with severe trauma 
patients [16]. Both, the MPMoIII or/and NISS were tested 
for survival prediction in severe trauma patients (NISS>15) 

transferred from regional hospitals to EMI. According to 
these results, the NISS has a better prediction power than 
MPMoIII (Nagelkerke R square was 64.1% vs 51%, mixed 
model having it equal to 81%). In comparison with patients 
admitted directly in EMI, the determination coefficient in-
creased by more than 20% (40% and 64.1%, respectively) 
[17], being a serious argument to continue studies in this 
direction. 

Conclusions

Different traumatic scores are used worldwide (different 
continents, countries or regions) to estimate the severity of 
trauma patients in relation to the anatomical, physiological 
or combined criteria. All of them have a potential to be vali-
dated for the Moldovan medical system. 

In perspective, a part of these scores will be validated 
and compared to identify those ones that have the best de-
termination, calibration and discrimination abilities to pre-
dict the outcomes for the local medical system. As a result, 
the coefficients from the mathematical equations belonging 
to the scores will be adjusted to the conditions of the na-
tional medical system of the Republic of Moldova.
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