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S100B protein as a biomarker and predictor in traumatic brain injury
Stefan Trnka, Premysl Stejskal, Jakub Jablonsky, David Krahulik, Daniel Pohlodek, Lumir Hrabalek

Objectives. To determine the prognostic potential of S100B protein in patients with craniocerebral injury, correlation 
between S100B protein and time, selected internal diseases, body habitus, polytrauma, and season.
Methods. We examined the levels of S100B protein in 124 patients with traumatic brain injury (TBI).
Results. The S100B protein level 72 h after injury and changes over 72 h afterwards are statistically significant for pre-
diction of a good clinical condition 1 month after injury. The highest sensitivity (81.4%) and specificity (83.3%) for the 
S100B protein value after 72 h was obtained for a cut-off value of 0.114. For the change after 72 h, that is a decrease 
in S100B value, the optimal cut-off is 0.730, where the sum of specificity (76.3%) and sensitivity (54.2%) is the highest, 
or a decrease by 0.526 at the cut-off value, where sensitivity (62.5%) and specificity (62.9%) are more balanced. The 
S100B values were the highest at baseline; S100B value taken 72 h after trauma negatively correlated with GCS upon 
discharge or transfer (r=-0.517, P<0.0001). We found no relationship between S100B protein and hypertension, dia-
betes mellitus, BMI, or season when the trauma occurred. Changes in values and a higher level of S100B protein were 
demonstrated in polytraumas with a median of 1.070 (0.042; 8.780) μg/L compared to isolated TBI with a median of 
0.421 (0.042; 11.230) μg/L. 	
Conclusion. S100B protein level with specimen collection 72 h after trauma can be used as a complementary marker 
of patient prognosis. 
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INTRODUCTION

Traumatic brain injury (TBI) remains a global prob-
lem. In adults, it is one of the leading causes of mortality 
and disability, and many authors refer to it as a “silent” 
epidemic. Following cardiovascular diseases and cancer, it 
is one of the leading causes of death1. The diagnostic gold 
standard in TBI is CT scan of the brain. A negative factor 
in the use of CT scan is the exposure to ionizing radia-
tion, which can result in fatal malignancies2. These factors 
have led to progress in the development and availability 
of blood- or peripheral fluid-based biomarkers of brain 
injury, but in addition, they offer implications for medical 
decision-making and therapeutic strategies3. The defini-
tion of TBI biomarkers, as well as the high frequency of 
the association between biomarkers and TBI, is best met 
by the S100B protein4. 

The S100B protein is a calcium-binding protein pro-
duced primarily by astrocytes in the central nervous sys-
tem5. Furthermore, the protein has been detected in other 
tissues such as bone marrow cells, chondrocytes, lympho-
cytes, adipocytes, and melanocytes6. This protein was first 
isolated in 1965 (ref.7). It is significantly involved in cell 
metabolism8. It triggers autocrine and paracrine effects in 
glial cells and neurons9. It is metabolized by the kidneys 

and excreted in the urine. The half-life is 30–120 minutes. 
The concentration of this protein after brain injury cor-
relates with the severity and outcome of brain damage6.

The present study sought to test the hypothesis that 
S100B protein can be used to predict the clinical condi-
tion of patients after TBI trauma, to determine the effect 
of time and to find out at the same time whether selected 
internal diseases, body habitus, polytrauma, and season, 
influence the level itself.

MATERIALS AND METHODS

Inclusion criteria for the study were graphically ver-
ified TBI, age over 18 years, and ability to collect the 
first specimen within 3 h of injury. All patients were 
subsequently admitted to hospital at the Department 
of Neurosurgery in Olomouc between April 2019 and 
December 2022. Patients under 18 years of age were not 
included in the study. Furthermore, patients who failed 
to show up for follow-up and patients with liver cirrhosis, 
heart attack, melanoma or other malignancy were exclud-
ed due to distorted values. 

S100B protein levels were determined using peripheral 
blood serum collection within 3 h, then at intervals of 8, 
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24, and 72 h after injury. Our study is retrospective, but 
the time points of blood samples had to be established in 
advance, so there is a prospective factor.

The Glasgow Coma Scale (GCS) (ref.10) scoring sys-
tem was used to assess the severity of injury on admission 
and transfer or discharge and the Glasgow Outcome Scale 
(GOS) (ref.11) upon follow-ups. Patients were invited for 
the follow-up approximately 1 month after the trauma.

Patients were then divided according to demographic 
data. The relationship of S100B protein to internal dis-
eases was then statistically evaluated. Hypertension and 
diabetes mellitus were the individual variables studied. 
Confirmation of internal disease was based on personal 
medical history or relevant medication. Another variable 
assessed in our cohort was obesity, which was determined 
by body mass index (BMI). Patients with BMI value above 
30 were considered obese. Patients were further divided 
into a group with isolated TBI and a group with polytrau-
ma. The month of trauma was assessed and the season in 
which the trauma occurred was determined (spring = 3rd, 
4th, 5th month, summer = 6th, 7th, 8th month, autumn = 
9th, 10th, 11th month, winter = 12th, 1st, 2nd month) and 
the relationship to S100B protein was evaluated.

Blood specimens were processed at the local 
Department of Clinical Biochemistry. The S100B protein 
value was determined by electrochemiluminescence using 
the Elecsys S100 kit and Roche S100 CalSet calibrator on 
Cobas 8000 analyser. The reference limit (cut off) was set 
at the manufacturer's stated value of 0.105 µg/L.

Fig. 1. Distribution of S100B protein levels over time within 3 h (3), after 8 h (8), 24 h (24) 
and 72 h (72).
* and º show extreme values and outliers.

IBM SPS Statistics for Windows, Version 23.0 statisti-
cal software was used for statistical treatment. Armonk, 
NY: IBM Corp. Quantitative data were described using 
quartiles: median (1st quartile–3rd quartile). Shapiro-Wilk 
test revealed that the data did not have a normal distri-
bution. Changes in S100B protein levels over time were 
analysed using Friedman's test. Differences between in-
dividual pairwise times were analysed by the Wilcoxon 
test with Bonferroni correction. The relationship between 
S100B levels and the GCS and GOS scales was assessed 
using Spearman’s correlation analysis. Mann-Whitney 
U test was used to assess the relationship between S100B 
and hypertension, diabetes mellitus, BMI, and the extent 
of trauma. The effect of season was tested by the Kruskal-
Wallis test. Quartile box plots were used to present S100B 
protein levels graphically. The median level of S100B 
protein is demonstrated by the bold line inside the box, 
the bottom and top of the box represent the 1st and 3rd 
quartiles, and the whiskers represent the minimum and 
maximum S100B levels. The circle symbol indicates outli-
ers, and the asterisk symbol indicates extreme values. The 
ROC (Receiver Operating Characteristic) curve was used 
to find the optimum cut-off value (threshold) of S100B 
protein level to predict favourable clinical status (GOS 
4–5) 1 month after trauma. All tests were performed at 
the 0.05 level of statistical significance.

The study was approved by the Ethics Committee of 
Olomouc University Hospital.
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haemorrhage in 29 patients (23.4%), cerebral contusion in 24 patients (19.4%), epidural haematoma 

in 5 patients (4.0%), frontobasal trauma in 4 patients (3.2%), and intracerebral haemorrhage in 

3 patients (2.4%). Of the total cohort, 5 patients died. 

 

Assessment of the relationship between S100B protein and time of specimen collection after 
trauma 

The highest value of S100B was recorded upon the initial/baseline sampling within 3 h – 

median 0.546 (0.042; 11.230) μg/L, followed by a statistically significant decrease. After 8 h, the 

median was 0.178 (0.025; 10.780) μg/L, P<0.001; after 24 h 0.130 (0.010; 1.100) μg/L, P<0.001 and 

after 72 h 0.085 (0.010; 0.546) μg/L, P<0.001. The distribution of S100B protein levels over time is 

shown in Fig. 1. 

 
 

Fig. 1. Distribution of S100B protein levels over time within 3 h (3), after 8 h (8), 24 h (24) and 72 h 

(72). 

* and º show extreme values and outliers. 
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RESULTS

A total of 124 patients were included in the study, 
36 women (29%) and 88 men (71%).  The average age of 
the patients was 61.15 years with a range of 22 to 92 years.

Of the entire cohort, 78 patients (62.9%) were treated 
for hypertension and 40 patients (32.2%) for diabetes. 
Obesity affected 25 patients (20.2%). 33 patients (26.6%) 
sustained polytrauma. The most common diagnosis was 
acute subdural haematoma in 59 patients (47.6%), trau-
matic subarachnoid haemorrhage in 29 patients (23.4%), 
cerebral contusion in 24 patients (19.4%), epidural hae-
matoma in 5 patients (4.0%), frontobasal trauma in 4 pa-
tients (3.2%), and intracerebral haemorrhage in 3 patients 
(2.4%). Of the total cohort, 5 patients died.

Assessment of the relationship between S100B protein 
and time of specimen collection after trauma

The highest value of S100B was recorded upon the ini-
tial/baseline sampling within 3 h – median 0.546 (0.042; 
11.230) μg/L, followed by a statistically significant de-
crease. After 8 h, the median was 0.178 (0.025; 10.780) 
μg/L, P<0.001; after 24 h 0.130 (0.010; 1.100) μg/L, 
P<0.001 and after 72  h 0.085 (0.010; 0.546) μg/L, 
P<0.001. The distribution of S100B protein levels over 
time is shown in Fig. 1.

Assessment of the relationship between S100B protein 
and the baseline GCS, GCS on discharge/transfer, and 
GOS

Statistically, the GCS and GOS scales have been prov-
en to correlate with S100B and changes in S100B. There 
is a negative correlation with the GCS scales – therefore, 
the higher the S100B, the lower the GCS and conversely.  
Correlations between S100B after 3, 8, 24, 72 h and GCS 

Table 1.  Correlation of GCS, GCS upon discharge/transfer and GOS with S100B.

n=124 GCS GCS upon discharge/transfer GOS

S100B 
within 3 h

r -0.407 -0.386 0.385
P <0.0001 <0.0001 <0.0001

S100B 
after 8 h

r -0.458 -0.465 0.428
P <0.0001 <0.0001 <0.0001

S100B 
after 24 h

 r -0.508 -0.480 0.444
P <0.0001 <0.0001 <0.0001

S100B 
after 72 h

r -0.499 -0.517 0.425
P <0.0001 <0.0001 <0.0001

Table 2. Results of comparison between S100B protein levels in patients with and without hypertension.

Variable
Hypertension

PYes (n=78) No (n=46)
Median Min Max Mean SD Median Min Max Mean SD

S100B within 3 h 0.634 0.042 10.280 1.371 2.012 0.435 0.052 11.230 1.248 2.313 0.291
S100B after 8 h 0.206 0.032 10.780 0.477 1.310 0.160 0.025 1.100 0.251 0.238 0.319
S100B after 24 h 0.132 0.022 1.100 0.218 0.205 0.129 0.010 0.838 0.175 0.160 0.266
S100B after 72 h 0.090 0.015 0.546 0.138 0.132 0.079 0.010 0.330 0.099 0.079 0.151
Change after 8 h -0.290 -8.085 9.530 -0.779 2.017 -0.201 -10.821 0.061 -0.996 2.195 0.772
Change after 24 h -0.380 -8.213 0.231 -1.019 1.669 -0.276 -11.069 0.040 -0.978 2.204 0.311
Change after 72 h -0.481 -8.240 0.131 -1.098 1.701 -0.367 -11.178 -0.021 -1.054 2.224 0.466

Min, minimum; Max, maximum; SD, standard deviation.

Table 3. Results of comparison between S100B protein levels in treated and untreated patients with diabetes mellitus.

Variable
Diabetes Mellitus

PYes (n=40) No (n=84)
Median Min Max Mean SD Median Min Max Mean SD

S100B within 3 h 0.646 0.042 10.280 1.744 2.445 0.479 0.056 11.230 1.126 1.931 0.278
S100B after 8 h 0.234 0.025 4.380 0.377 0.699 0.164 0.030 10.780 0.399 1.181 0.670
S100B after 24 h 0.152 0.034 0.804 0.215 0.172 0.123 0.010 1.100 0.196 0.198 0.207
S100B after 72 h 0.103 0.023 0.540 0.147 0.130 0.079 0.010 0.546 0.113 0.109 0.158
Change after 8 h -0.282 -8.085 1.700 -1.148 1.967 -0.276 -10.821 9.530 -0.726 2.127 0.534
Change after 24 h -0.370 -8.213 0.231 -1.280 1.991 -0.339 -11.069 0.199 -0.877 1.821 0.541
Change after 72 h -0.455 -8.240 0.131 -1.348 2.007 -0.388 -11.178 -0.021 -0.960 1.853 0.627

Min, minimum; Max, maximum; SD, standard deviation.
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or GOS were moderate. The S100B value taken 72 h after 
sustained trauma correlated most strongly with GCS upon 
discharge or transfer (r=–0.517, P<0.0001). Results are 
shown in Table 1.

Assessment of the relationship between S100B protein 
and hypertension

There was no significant correlation found between 
S100B protein levels and hypertension. Results are shown 
in Table 2.

Assessment of the relationship between S100B protein 
and diabetes mellitus

There was no significant correlation between S100B 
protein levels and diabetes mellitus. 

Results are shown in Table 3.

Assessment of the relationship between S100B protein 
and obesity according to BMI values

There was no significant correlation between S100B 
protein levels and obesity. The values are shown in 
Table 4.

Assessment of the relationship between S100B protein 
and polytrauma

The most common associated trauma was limb frac-
ture (6 patients), followed by rib fracture and lung contu-
sion (5 patients), spine fracture (5 patients), followed by 

Table 4. Results of comparison between S100B protein levels in patients with and without obesity based on BMI values.

Variable
BMI- Body mass index

PBMI<30 (n=40) BMI≥30 (n=40)
Median Min Max Mean SD Median Min Max Mean SD

S100B within 3 h 0.531 0.052 11.230 1.303 2.123 0.633 0.042 10.280 1.413 2.148 0.903
S100B after 8 h 0.179 0.025 10.780 0.400 1.093 0.171 0.032 4.380 0.362 0.867 0.236
S100B after 24 h 0.130 0.010 1.100 0.205 0.194 0.133 0.034 0.804 0.187 0.174 0.761
S100B after 72 h 0.091 0.010 0.546 0.128 0.121 0.060 0.030 0.390 0.104 0.094 0.142
Change after 8 h -0.275 -10.821 9.530 -0.903 2.249 -0.310 -3.049 1.700 -0.681 1.158 0.936
Change after 24 h -0.340 -11.069 0.231 -1.055 2.026 -0.347 -3.034 0.009 -0.785 1.027 0.835
Change after 72 h -0.390 -11.178 0.131 -1.132 2.051 -0.446 -3.064 0.009 -0.869 1.070 0.848

BMI over 30 = obesity, Min, minimum; Max, maximum; SD, standard deviation.

Table 5. Results of comparison between S100B protein levels in patients with and without polytrauma.

Variable

Polytrauma

PYes (n=33) No (n=91)

Median Min Max Mean SD Median Min Max Mean SD

S100B within 3 h 1.070 0.042 8.780 1.896 2.012 0.421 0.042 11.230 1.118 2.131 0.001**
S100B after 8 h 0.250 0.030 10.780 0.663 1.840 0.160 0.025 4.380 0.293 0.505 0.057
S100B after 24 h 0.181 0.010 0.838 0.250 0.219 0.122 0.022 1.100 0.185 0.176 0.093
S100B after 72 h 0.094 0.012 0.540 0.148 0.132 0.083 0.010 0.546 0.115 0.110 0.213
Change after 8 h -0.653 -7.570 9.530 -1.233 2.636 -0.169 -10.821 1.700 -0.723 1.832 0.0003***
Change after 24 h -0.726 -8.213 0.020 -1.534 1.855 -0.238 -11.069 0.231 -0.813 1.858 0.001**
Change after 72 h -0.839 -8.240 0.006 -1.636 1.872 -0.325 -11.178 0.131 -0.883 1.885 0.0004***

Min, minimum; Max, maximum; SD, standard deviation.
Assessment of the relationship between S100B protein and season.

combined spine and limb fractures (3 patients), followed 
by lung contusion (3 patients). The following associated 
traumas and combinations: clavicle fracture, facial skeletal 
fracture, vertebral and rib fracture, lung and clavicle con-
tusion, each are represented by 2 patients. Limb fracture 
and chest contusion, as well as vertebral and limb fracture 
and lung contusion, and a combination of lung and verte-
bral contusion were recorded in one patient. 

The occurrence of multiple traumas affected S100B 
levels within 3 h after injury, P=0.001. Patients with poly-
trauma have significantly higher S100B protein levels 
than patients without multiple traumas. The incidence 
of polytrauma also influenced the changes that occurred 
in 8, 24 and 72 h, where patients with polytrauma had a 
significantly greater decrease in S100B values. The values 
are shown in Table 5.

Assessment of the relationship between S100B protein 
and season

Out of the total, the highest number of patients with 
TBI trauma occurred in January (24 patients) and the 
lowest number in February (3 patients). Statistically, there 
was found no significant correlation between S100B pro-
tein levels and the season of trauma. The values are shown 
in Table 6.
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Table 6. Results of comparing S100B protein levels in relation to season when trauma occurred. 

Variable
Season P

Spring (n=29) Summer (n=40) Autumn (n=21) Winter (n=34)
Med Min Max Med Min Max Med Min Max Med Min Max

S100B within 3 h 0.703 0.042 10.280 0.453 0.076 11.230 0.615 0.110 5.500 0.401 0.042 9.570 0.593
S100B after 8 h 0.275 0.030 4.380 0.162 0.032 10.780 0.162 0.051 1.100 0.163 0.025 0.707 0.546
S100B after 24 h 0.147 0.010 0.838 0.128 0.049 1.100 0.136 0.034 0.902 0.157 0.051 0.804 0.890
S100B after 72 h 0.097 0.010 0.540 0.102 0.040 0.434 0.072 0.012 0.482 0.074 0.013 0.546 0.311
Change after 8 h -0.289 -7.570 1.700 -0.290 -10.821 9.530 -0.282 -4.575 0.061 -0.145 -9.017 0.438 0.816
Change after 24 h -0.475 -8.213 0.040 -0.336 -11.069 0.006 -0.361 -4.805 0.199 -0.272 -9.138 0.231 0.819
Change after 72 h -0.521 -8.240 0.009 -0.356 -11.178 -0.034 -0.428 -4.965 -0.049 -0.372 -9.243 0.131 0.878

Potential to predict good GOS based on changes in S100B protein.
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Fig. 2. ROC curve - prediction of favourable clinical condition based on the change in S100B protein 

levels at 72 h after trauma.   

-- reference line,  change after 72 h. 
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The test is therefore very well discriminating (Fig. 3). The highest sensitivity (81.4%) and specificity 

(83.3%) for predicting good GOS was obtained for a cut-off value of 0.114 for the S100B protein value 

in 72 h. 
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Fig. 3. ROC curve - prediction of favourable clinical status based on S100B protein level 72 h after 
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prediction of condition is also presented by Žurek et al.12. The prognostic value of the S100B collected 

12-36 h after trauma is also supported by Thelin et al.13.  

Statistically, the highest S100B value was observed at the initial sampling within 3 h. 

Wijanarko et al. in their study point to changes in S100B levels in the form of decreased levels 3 h of 

trauma14. Elevated levels of S100B protein are caused by releasing from injured brain cells15 and it is 

the continuous release from injured brain tissue that leads to the protein being detectable beyond the 

expected half-life16.  

Fig. 2. ROC curve – prediction of favourable clinical condi-
tion based on the change in S100B protein levels at 72 h after 
trauma.  
- - -  reference line, -----  change after 72 h.

Fig. 3. ROC curve – prediction of favourable clinical status 
based on S100B protein level 72 h after trauma.  
- - -  reference line, -----  change after 72 h.

Potential to predict good GOS based on changes in 
S100B protein

Out of the total of 124 patients, the clinical condition 
was favourable 1 month of trauma, and thus GOS 5 – good 
in 87 patients (70.2%) and GOS 4 – mild impairment in 
10 patients (8.1%). Unfavourable clinical condition, i.e., 
GOS 3 was present in 12 patients (9.7%), GOS 2 – vegeta
tive state in 10 patients (8.1%) and GOS 1 – death in 
5 patients (4%).

 The change after 72 h is statistically the most sig-
nificant for predicting good clinical outcome. For the 
change after 72 h with AUC=0.675 (95% CI 0.549–0.800), 
P=0.008 – test is sufficiently discriminating (Fig. 2). For 
the change in S100B protein after 72 h, the optimal cut-off 
value is a decrease by 0.730, where the sum of specificity 

(76.3%) and sensitivity (54.2%) is the highest, or cut-off 
value decrease by 0.526 when sensitivity (62.5%) and 
specificity (62.9%) are more balanced. 

Possibility to predict good GOS based on S100B protein 
values

Only the S100B protein determination 72 h after in-
jury was statistically significant for predicting a good clini-
cal outcome. In ROC analysis, the AUC value = 0.856 
(95% CI 0.763–0.949). The test is therefore very well 
discriminating (Fig. 3). The highest sensitivity (81.4%) 
and specificity (83.3%) for predicting good GOS was ob-
tained for a cut-off value of 0.114 for the S100B protein 
value in 72 h.
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DISCUSSION

Our study supports the potential of using S100B 
protein to assess the prognosis of patients with TBI. 
Statistically significant for predicting good clinical con-
dition 1 month after trauma, i.e., GOS 4 and 5, is deter-
mination of S100B protein 72 hours after trauma and 
then its change in 24 and 72 h after trauma. Supporting 
claim of the potential to use S100B protein as an indica-
tor of injury severity and prediction of condition is also 
presented by Žurek et al.12. The prognostic value of the 
S100B collected 12–36 h after trauma is also supported 
by Thelin et al.13. 

Statistically, the highest S100B value was observed at 
the initial sampling within 3 h. Wijanarko et al. in their 
study point to changes in S100B levels in the form of 
decreased levels 3 h of trauma14. Elevated levels of S100B 
protein are caused by releasing from injured brain cells15 
and it is the continuous release from injured brain tissue 
that leads to the protein being detectable beyond the ex-
pected half-life16. 

In the cohort, we found a negative correlation be-
tween S100B protein and GCS. The strongest degree of 
correlation was proven for changes in S100B 72 h after 
trauma with GCS on discharge. A similar result of nega-
tive correlation we have described in a smaller sample of 
22 patients in our earlier publication, with the strongest 
correlation demonstrated after 72 h (ref.4). S100B protein 
values can be used for patient stratification, low S100B 
protein values are observed in patients with mild trau-
matic brain injury17. 

Apart from the use of S100B protein as a TBI trauma 
biomarker, recent studies also indicate other possible ap-
plications. This protein can also be used as a predictor 
of hypertension18; however, in our cohort, no correlation 
between S100B protein and hypertension was proven. 
Current knowledge of the S100B protein and its uses is 
beyond the scope of this communication. Another pos-
sible use of S100B protein is as a correlate for insulin 
resistance/diabetes mellitus type 2 and for metabolic 
risk assessment19. One of components of the metabolic 
syndrome, in addition to diabetes mellitus, is obesity. 
Kheirouri et al. in their study of 44 patients with and 
without metabolic syndrome demonstrated statistically 
significantly elevated S100B protein levels in patients 
with metabolic syndrome20. In our study, no association 
between S100B protein values and obesity or diabetes 
mellitus was proven. In addition, our results support the 
results of Pham et al., who in a sample of 200 patients 
found no statistically relationship between BMI and levels 
of S100B protein21. 

Significantly higher S100B protein levels and their de-
struction were observed in the studied patients with poly-
trauma. This is due to extracranial production. In patients 
with polytrauma, regardless of TBI, there is an increase 
in values22. This agrees with the results of by Thelin et 
al., who recommended collecting the specimen 12–36 h 
post-trauma13 to obviate biased values for the predictive 
ability of S100B protein early after trauma. 

S100B has a circadian rhythm in healthy people, but 
its seasonal variations were addressed by Morera-Fumero 
et al. In their study, where they showed a significant dif-
ference in the concentration of S100B protein in sum-
mer and winter23. In our study, no relationship between 
S100B protein level and season was demonstrated in TBI 
patients.  

Despite the known possibility of using S100B pro-
tein for its prognostic potential, the main contribution 
of this study is the finding that the described correla-
tions between selected internal diseases, body habitus, 
season and S100B protein are not confirmed in TBI pa-
tients.  Conversely, when interpreting the results of pa-
tients with polytrauma, it is important to remember that 
the S100B protein value is modified. A benefit that cannot 
be overlooked is the obtained S100B values associated 
with good patient prognosis, offering therapeutic advan-
tages in addition to the prognostic ones. 

The aim of the study is not to replace CT in the diag-
nosis of TBI, but to point out the possibility of additional 
diagnostic options, such as the S100B protein.

CONCLUSION

Collection of S100B protein 72 hours after trauma can 
be used as an additional marker of patient prognosis. The 
baseline value is influenced by the associated trauma. 
Values are not affected by hypertension, diabetes mellitus, 
habitus, or season when the trauma occurred.
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