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The Comparative Evaluation of S100B Protein, 
Glasgow Coma Scale and Neuro-Depiction 

over Head Injuries in Childhood

Abstract
Aim: The evaluation of the S100B alterations as a prognostic biomarker of Head 
Injuries (HI) in childhood.

Materials and methods: In this study 74 children (45 boys and 29 girls), 3-14 years 
old (Average: 7.86 years old) from 1/2017 until 9/2017 involved. 64/74 patients 
with clear HI and 10/74 witnesses, while no one needed mechanical breathing 
support or hospitalization in the Emergency Department (ED). Based on the 
severity of the clinical manifestations they were classified into 4 groups. The 
determination of the S100B with ECLIA method was carried out in 3, 12, 24 and 48 
hours after the HI with cut-off rate the 0.191 µg/L. 64/74 patients were submitted 
to neuroimaging via head and brain CTs, 6-8 hours after the injury.

Results: Though the statistical processing of the results it was ascertained 100% 
sensitivity, 96.16% specialization, 85.71 positive prognostic value and 100% 
negative prognostic value of S100B.

Conclusions: The early determination of S100B during the initial evaluation of 
a child with HI can constitute a diagnostic test for the possibility of a coexisting 
intracranial complication; S100B if applied on a regular basis, can constitute as a 
detection testing in children who are submitted to the ED due to HI; Calculation of 
S100B before discharged from the hospital, could be served as an indicator of the 
improving clinical condition.
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Introduction
Background
The main goal during the treatment of a Head Injury (HI) is the 
early revelation of a dynamic intracranial complication because 
the primary trauma will be early diagnosed and the secondary 
trauma will be avoided, preventing in this way the development 
of intracranial hypertension, hypoxia, hypercapnia and finally 
hypervolemia. In this philosophy there are difficulties concerning 
the daily clinical activity leading the doctors to actions of defensive 
medicine, meaning the implementation of numerous clinical 
laboratory examinations that can ultimately be considered to be 
unnecessary.

Within the framework of the early diagnosis of a HI the acquisition 
of a thorough history is considered to be important, together 

with the evaluation of the vital points, the clinical examination 
of each system accordingly and the neurological evaluation. 
If a multiple injured is the case the continuous evaluation and 
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Results
The correlation of the HI mechanism to the study group is 
shown in Table 1. The correspondence of the S100B rates, per 
survey group with the findings of the neuroimaging is presented 
in Table 2 while the range of S100B per group is presented in 
Supplementary Figure 1. The various fluctuations of S100B in 
3/9 patients of group B and in 4/40 patients of group C who 
exhibited subdural hematoma are presented in Supplementary 
Figures 2 and 3 accordingly. The duration of the hospitalization 
of the patients was from 2 to 5 days. No loss of patient or severe 
disability occurred. 7/64 patients with intracranial complication 
were transferred to neurosurgical clinic and they were operated 
because of subdural hematoma. The patients received specific 
direction while leaving and they were rechecked in regular 
medical offices after 14 days and after a trimester. In the context 
of this re-evaluation we didn’t notice in any patient either an 
indication of disability or complication or a remaining of the 
symptoms.

Statistical analysis
For the statistical processing of the results the method of symmetric 
normalization were used [5,6]. The analysis of correspondences 
took place for the pair of variables GSS- S100B within 3, 12, 24 
and 48 hours, while for the analysis of correspondences (simple 
and multiple) the appropriate categorization of variables was 
used.

Initially this precondition was evaluated with the check of 
independence χ2 (chi-square test) for the variables GCS and 
S100B (3, 12, 24 and 48 hours afterwards) [7,8].

 Statistically what was found was an important difference 
between the 4 groups to the measurement of S100B after 3 hours 
(F (3,67)=3.140, p=0.031<0.05), after 12 hours (F (3,67)=3.080, 
p=0.033<0.05), after 24 hours (F(3,67)=3.207, p=0.029<0.05) and 
after 48 hours F(3,67)=3.354, p=0.024<0.05).

In Table 3 the results of the dependence between GCS and the 
rates of protein S100B are exposed. From the results what is 
evident is that statistically there is an important dependence 
between GCS and the level of S100B after 3 hours (χ2 
(12)=26.936, p=0.008<0.05) and the level of S100B after 24 hours 

support of the patient is self-evident, which is conducted 
simultaneously with the diagnostic approach. Likewise, in a 
patient with an influenced level of consciousness or with dynamic 
blood instability, the support of the vital points may be required 
before the completion of the diagnostic survey. The conduction 
of the targeted laboratory and imaging investigation comes right 
after [1,2].

Searching thoroughly the relevant bibliography, the search of 
prognostic biomarkers, as UCH-L1, GFAP, H-FABP, APP, isoenzyme 
CK-BB, and the coenzyme NSE is ascertained for more than 60 
years. The diagnostic reliability, the low cost, the wide distribution 
and the simple application are considered significant selection 
criteria of a prognostic biomarker [3,4].

The aim of the current survey is the alterations of S100B protein 
as prognostic rate of the childhood head injuries severity. The 
methodology involved the correlation between the S100B protein 
alterations, the objective evaluation of the level of consciousness 
and the findings deriving from the neuroimaging.

Materials and Methods
74 hospitalized patients were selected (45 boys and 29 girls) in 
the 1st Department of Pediatric Surgery AUTH, in the nine months’ 
period 1/2017–9/2017 in the ages 3-14 years old (average 7.86 
years old), who suffered from pure HI, with no case where either 
the mechanical support of respiration or the hospitalization in an 
intensive care unit was ever required. The selection criteria of the 
patients of the present study was the clear neurological and child 
psychiatric history, the absence of previous craniocerebral injury 
and finally the potential of the escorts for an adequate informing 
about the mechanism of the injury and the symptomatology of 
the young patient.

Based on the severity of the clinical manifestations the patients 
were divided into 4 groups. Group A (10/74 witnesses) who 
didn’t suffer from HI and had a clear neurological history. Group B 
(9/74 patients) with a headache, with no neurological semiology 
or alteration of the level of consciousness (Glasgow Coma Scale 
(GCS): 15/15). Group C (40/74 patients) post traumatic amnesia, 
headache, vomiting, dizziness and a mild reduction of the level of 
consciousness (GCS: 13-14/15). Finally, Group D (15/74 patients) 
with loss of conscience, post traumatic amnesia, headache, 
vomiting, dizziness, and moderate reduction of the level of 
consciousness (GCS: <13/15).

The definition of S100B with the ECLIA method took place in 
3, 12, 24 and 48 hours after the HI. The ECLIA method is based 
on the norm of double immunostaining (sandwich). The tubes 
that were used belonged to the Vacutainer SST Company with 
separation gel of the Becton Dickinson Company. After the 
collection and the statistic processing of the data, the definition 
of sensibility followed, of the specialty and of the positive and 
negative prognostic value of protein S100B.

The rate 0.191 µg/L was defined as the separation point of S100B, 
which corresponds to the heist rate of S100B to the patients of 
Group A. All the patients of Group B, C and D were submitted 
to neuroimaging with the execution of CT skull and brain CT, 6-8 
hours after the injury.

Injury mechanism
Total

n (%)

Group Α

witnesses
Group Β Group C Group D

Fall from the same 
height

26 
(41%) - 1/26 18/26 7/26

Fall from height 16 
(25%) - 2/16 10/16 4/16

Collision to a stable 
object 4 (6%) - 0/4 2/4 2/4

Fall from bike 11 
(17%) - 1/11 8/11 2/11

Hit from a moving 
object 5 (8%) - 5/5 0/5 0/5

Beating 2 (3%) - 0/2 0/2 2/2

Table 1: The correlation of the HI mechanism to the study group.
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(χ2 (12)=22.607, p=0.031<0.05) while there is no statistically 
important dependence between the category of GCS and the 
level of S100B after 12 hours (χ2 (12)=17.528, p=0.131>0.05) and 
the level of S100B after 48 hours (χ2 (12)=18.458, p=0.102>0.05) 
(Table 3).

In Table 4 the results of the measurement of S100B are exposed 
after 3, 12, 24 and 48 hours between the 4 groups and the level 
of the observed importance of the variation analysis is noted 
(ANOVA) [9].

We can observe a statistically important difference between the 4 
groups in the measurement of S100B after 3 hours (F(3,67)=3.140, 
p=0.031<0.05), after 12 hours (F(3,67)=3.080, p=0.033<0.05) 
after 24 hours (F(3,67)=3.207, p=0.029<0.05) and after 48 hours 
(F(3,67)=3.354, p=0.024<0.05).

From the checking of minimum important difference (LSD) 
it came out that after 3 hours the witnesses (Group A) have 
statistically significant lower measurement of S100B compared 
to the patients of Group B (p=0.014<0.05). The patients of 
Group B had higher measurement of S100B compared to those 
of Group C (p=0.004<0.05) and compared to those of Group D 
(p=0.048<0.05).

After 12 hours the witnesses (Group A) have statistically significant 
lower measurement of S100B compared to the patients of Group 
B (p=0.021<0.05), while the patients of Group B had higher S100B 
compared to the patients of Group C (p=0.004<0.05) and Group D 
(p=0.047<0.05) accordingly.

After 24 hours statistically came out that the witnesses (Group A) 
have significantly lower measurement of S100B compared to the 
patients of Group B (p=0.043<0.05), while the patients of Group 
B have higher measurement of S100B compared to the patients 
of Group C (p=0.004<0.05).

Finally, after 48 hours the patients of Group B had higher 
measurement of S100B compared to the patients of Group C 
(p=0.004<0.05).

Group
S100B range rates in hours

Neuroimaging Results
3 12 24 48

Α

0.07-0.19 μg/L

AVG

0.1433 μg/L

0.06-0.18 μg/L

AVG

0.1436 μg/L

0.06-0.18 μg/L

AVG

0.1448 μg/L

0.07-0.18 μg/L

AVG

0.1413 μg/L

Absence of intracranial 
complications

Β

0.08-1.68 μg/L

AVG

0.339 μg/L

0.07-1.70 μg/L

AVG

0.327 μg/L

0.04-1.35 μg/L

AVG

0.269 μg/L

0.04-1.02 μg/L

AVG

0.208 μg/L

Absence of intracranial 
complication: 6/9

Subdural hematoma: 3/9

C

0.05-0.35 μg/L

AVG

0.147 μg/L

0.05-0.34 μg/L

AVG

0.134 μg/L

0.03-0.27 μg/L

AVG

0.114 μg/L

0.03-0.21 μg/L

AVG

0.090 μg/L

Absence of endocranial 
complication: 36/40

Subdural hematoma: 4/40

D

0.11-0.34 μg/L

AVG

0.198 μg/L

0.09-0.33 μg/L

AVG

0.191 μg/L

0.07-0.30 μg/L

AVG

0.167 μg/L

0.05-0.25 μg/L

AVG

0.136 μg/L

Absence of endocranial 
complications

Table 2: The correspondence of S100B rates, per survey group, with the findings of the neuroimaging.

S100B

GCS

p-value12 13 14 15

n % n % n % n %

3 hours

1 0 0.00% 4 19.00% 8 42.10% 2 22.20%

0.008

2 3 20.00% 7 33.30% 5 26.30% 1 11.10%

3 6 40.00% 4 19.00% 6 31.60% 3 33.30%

4 3 20.00% 3 14.30% 0 0.00% 0 0.00%

5 2 13.30% 1 4.80% 0 0.00% 1 11.10%

12 
hours

1 0 0.00% 0 0.00% 3 15.80% 0 0.00%

0.131

2 1 6.70% 5 23.80% 6 31.60% 3 33.30%

3 3 20.00% 7 33.30% 4 21.10% 1 11.10%

4 2 13.30% 1 4.80% 0 0.00% 2 22.20%

5 1 6.70% 1 4.80% 0 0.00% 1 11.10%

24 
hours

1 0 0.00% 1 4.80% 4 21.10% 1 11.10%

0.031

2 1 6.70% 6 28.60% 5 26.30% 2 22.20%

3 7 46.70% 5 23.80% 8 42.10% 2 22.20%

4 2 13.30% 1 4.80% 0 0.00% 0 0.00%

5 1 6.70% 0 0.00% 0 0.00% 1 11.10%

48 
hours

1 0 0.00% 4 19.00% 7 36.80% 2 22.20%

0.102

2 6 40.00% 7 33.30% 4 21.10% 2 22.20%

3 4 26.70% 5 23.80% 8 42.10% 2 22.20%

4 1 6.70% 0 0.00% 0 0.00% 0 0.00%

5 0 0.00% 0 0.00% 0 0.00% 1 11.10%

Table 3: Results of χ2 dependence between GCS and of protein S100B 
values. Due to the low frequency of GCS in every category linear by linear 
association approach was utilized.

Evaluating altogether the pre mentioned remarks concerning 
the higher rates of S100B in Group B, we consider that they 
must not be evaluated as statistically important due to the 
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primary disadvantage of the inadequate number of its members  
(Group B) compared to the other groups. In order to document 
this thinking, I have mentioned the observed proportionality 
for the increasing tendency of the rates of S100B, moving from 
Group A to Group B, excluding however Group B.

The evaluation of the diagnostic value of S100B came right 
after using as a cut off separation point the rate 0.191 µg/L that 
corresponds to the highest rate of witnesses Group A (seemingly 
healthy people) (Table 5).

In Table 6, 4 indicators of diagnostic and pre-diagnostic reliability 
of S100B are exposed concerning the sensitivity, the specialization, 
the negative diagnostic value and the positive diagnostic value.

In Figure 1 the graph of the change within the time of the 
parameters of the diagnostic value of S100B is exposed.

Discussion
In the current survey, 64 patients with head injury and 10 patients 
“witnesses” participated, who were admitted to our clinic and 
were classified into 4 groups, Group A, witnesses and groups B-D 
based on the criterion of the increasing severity of the of the 
clinical manifestations.

The serum levels of the protein S100B were measured in 3, 12, 
24 and 48 hours after the injury. S100B has a short semi-period 
of life; therefore, the strictness in the compliance with the 
timetables of the research protocol is of great importance [10]. 
After the collection and the statistic processing of the data the 
definition of the sensitivity, of the specialty, of the positive and 
negative prognostic value of protein S100B followed.

Group Statistics 3 hours 12 hours 24 hours 48 hours

 A 

Average 0.147 0.15 0.149 0.142

Typical variation 0.047 0.049 0.045 0.043

Minimum 0.071 6.90% 0.073 7.20%

Maximum 0.191 21.40% 0.194 19.20%

Β

Average 0.373 36.60% 0.300 23.10%

Typical variation 0.58 59.30% 0.472 35.30%

Minimum 0.084 7.60% 0.043 4.10%

Maximum 1.68 170.20% 1.358 102.10%

C

Average 0.148 13.50% 0.111 8.90%

Typical variation 0.069 7.00% 0.060 5.20%

Minimum 0.051 4.40% 0.028 1.30%

Maximum 0.355 34.30% 0.276 21.20%

D

Average 0.204 19.30% 0.173 14.40%

Typical variation 0.064 6.40% 0.066 5.60%

Minimum 0.129 12.20% 0.102 8.80%

Maximum 0.349 33.20% 0.301 25.60%

p-value 0.031 3.30% 0.029 2.40%

Table 4: Descriptive measurement results of S100B.

S100B value
Computed tomography

Pathological Normal

S100B (3 hours)
Positivea 12 2
Negativeb 0 5000.00%

S100B (12 hours)
Positivea 11 200.00%
Negativeb 1 5000.00%

S100B (24 hours)
Positivea 10 0.00%
Negativeb 2 5200.00%

S100B (48 hours)
Positivea 8 0.00%
Negativeb 4 5200.00%

a: maximum normal value (>0.191 μg/L); b: Within natural limits 
(<0.191 μg/L)

Table 5: Correlation of S100B values with a cut-off point at 0.191 μg/L 
and of the neuroimaging findings.

S100B Sensitivity Specialization Positive diagnostic 
value 

Negative 
diagnostic value

3 
hours 100% 96.15% 85.71% 100%

12 
hours 91.67% 96.15% 84.62% 98.04%

24 
hours 83.33% 100% 100.00% 96.30%

48 
hours 58.33% 100% 100.00% 91.23%

Table 6: S100B diagnostic value parameters in regard to time elapsed 
from HI.

Graph of alteration in values of the S100B diagnostic 
parameters in predetermined time.

Figure 1

As a cut off separation point of S100B the rate 0.191 µg/L was 
defined, which corresponds with the highest rate of S100B of the 
patients of Group A.

Anczykowski et al., noted non-traceable levels of S100B to normal 
people using immunoassays of chemiluminescence (ECLIA 
method) in a Cobas 6000 analyst (Roche Diagnostics) [11].
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Poli de Figueiredo et al., mentioned as an average condition of 
the levels of protein S100B in 21 healthy volunteers the rate of 
0.04 µg/L (40 mg/ml) using heterogeneous immunoassay [12]. 
Borg et al. defined as a normal rate of reference of protein S100B 
in the serum the rate 0.021 µg/L, based on the ELISA method 
[13].

In a prospective study, Rhine et al., studied the bio rates UCH-L1 
and GFAP in 25 children of the age of 11-16 years old with head 
injury of moderate severity within 6 hours after the injury. For 
the safe comparison of these measurements they studied a 
second group of 20 children-witnesses who were admitted to the 
emergencies with clear injury of the limbs. They noted that the 
levels of both bio rates were significantly increased in the primary 
stage (p<0.01) and that the specific bio rates could not be utilized 
in prognostic level as far as the appearance of post-concussion 
syndrome is concerned [14].

Papa et al., studied the prognostic diagnostic value of UCH-L1 
to 196 children and youngsters with mild or moderate severity 
head injury. They compared the levels of the bio rate with the 
findings of the CT scan. The levels of the bio rate were evaluated 
simultaneously with those of the group of 60 witnesses. As a cut 
off limit the 0.18 µg/L it was noted 100% sensitivity, 47% specialty 
and 100% negative prognostic value. Surely the writers consider 
that an additional survey is demanding in order for the prognostic 
value to be estimated in children with head injury of mild severity 
[15].

 Walder et al., proceeded in the survey of the prognostic 
reliability of H-FABP compared with the S100B in 49 patients with 
head injury of high severity. The main goal of this survey was the 
prognostic evaluation of a future disability and the survival of the 
patients. Based on these parameters they concluded that the 
increased levels of H-FABP within 48 hours after the injury were 
related to the mortality (75% sensitivity and 93% specialty) [16].

Olivecrona et al., studied comparatively the intracranial pressure 
the capillary pressure of the brain cortex and of the NSE in 48 
patients, of the age of 15-70 years old with craniocerebral injury 
of high severity. They concluded that the rates of NSE within 72 
hours had the highest prognostic value concerning the patients’ 
mortality (p=0.0045). Utilizing the clinical and imaging data 
(Morris-Marshall Score) of NSE and the S100B the prognostic 
mortality estimation was improved (p=0.0008) [17]. Carr et al., 
studied the prognostic reliability of CK-BB in 64 soldiers with head 
injury of moderate severity. They positively noted as for CK-BB in 
4/64 patients who were testified that suffered from intracranial 
complication. Furthermore 1/60 patients with negativeness as 
for CK-BB suffered from intracranial complication. The writers 
concluded that CK-BB had specialty 97% and sensitivity 11% 
concerning the early diagnosis of an intracranial complication in 
patients with HI of moderate severity. The disadvantages of the 
study are the small sample of the patients’ and the possibility 
of CK-BB’s degradation while being transferred to the laboratory. 
To sum up they do not consider that the specific bio rate can be 
usable in the clinical practice [18].

The correlation of the APP with the intracranial complication has 
been noted based on experimental models as it has also been 

noted the positiveness of the immuno-histochemical staining 
in order for them to distinguish an ischemic (negative) from a 
traumatic convention in the brain neuronal axons [19]. Based on 
Zetterberg et al., there is not still the possibility of APP’s utility as 
a biomarker in the peripheral blood [20].

The patients of groups B-D were submitted to CT scan of the 
brain where it was noted correspondence of the normal rates of 
S100B (MO=0.139 µg/L) with negative indications of intracranial 
complication. The results of the specific study show that protein 
S100B has extremely high specialty, positive and negative 
diagnostic value in all times, while it has very high sensitivity 
after 3 and 12 hours. On the contrary, the sensitivity is noticeably 
diminished after 24 and 48 hours. More analytically we can 
observe that protein S100B has 100% specialty after 24 and 48 
hours and 96.15% specialty after 3 and 12 hours. This makes 
it really useful for the positive diagnosis of a situation (for the 
verification of the positive situation), since from the trials with 
high specialty a positive result verifies the diagnosis. In addition, 
S100B values at 3 and 12 hours from ΗΙ are exploitable for 
exclusion of intracranial complication.

In the present study the results of the use of protein S100B as 
a prognostic rate were encouraging. The contribution to the 
diagnosis and to the monitoring of the young patients either of 
mild or moderate severity head injury was of critical importance.

Ruan et al., concluded that the use of S100B as a tracing 
tool of a mild or moderate severity head injury instead of the 
implementation of a CT scan reduced the price and the exposition 
of the young patient to radiation was avoided [21].

Testified the prognostic correlation of the increased rates of 
S100B and of the intracranial complication in patients with HI 
[22-24]. They truly consider that S100B could be utilized as a 
prognostic biomarker in the clinical praxis.

In a clinical survey of Anderson et al., it was concluded that in 
459 healthy people, and 17 multi-injured, with no testified head 
injury, the levels of protein S100B were <0.032 µg/L AV. 0.010 
µg/L. [25]. Their observation converges with the relevant of our 
study since the rates of S100B were within the fluctuation of the 
relevant rates of group A. Townend et al., preceded in a post 
analysis of 18 clinical studies concerning the prognostic value of 
protein S100B in head injuries. They therefore concluded that 
the high level of S100B (>0.25 µg/L), with a cut off limit 0.142 
µg/L during the initial evaluation of patients with head injury 
and with low level of consciousness, was more frequently related 
to some kind of disability. However, it doesn’t seem to exist any 
correlation between S100B and the neuropsychological condition 
of the patients. They finally concluded that patients with high levels 
of S100B in the initial evaluation (>2.5 µg/L) can represent a high risk 
group of some kind of disability after a head injury [26].

Savola et al., concluded to the same results, since that noted 
that the levels of protein S100B with cut off 0.13 µg/L 6 hours 
after the HI, were correlated proportionately to the severity 
of the intracranial complication in 224 patients (0.98 µg/L AV) 
who suffered from moderate or heavy severity head injuries. 
The patients with head injuries had significantly higher rate of 
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S100B (0.17 µg/L) compared to the patients with light severity HI 
or absence of trauma (0.07 µg/L, p<0.001). The levels of S100B 
were related also to the severity of the brain damage (p<0.001) 
with the highest rates to be apparent in patients with moderate 
or severe brain damage (1.27 µg/L). Finally, in cases of high 
severity HI, the levels of S100B were proportionately increased 
(0.35 µg/L) [27]. This conclusion converges to the results of the 
present study.

In a meta-analysis of Unden and Rommer in 12 clinical studies 
that included 2466 adult patients with head injuries of moderate 
severity, after they correlated the levels of protein S100B with the 
corresponding imaging findings of the brain’s CT scan, they noted 
its high prognostic value with high sensitivity (75%-100%) and 
lower specialty (28%-77%). In the total of patients only 6 showed 
low rate of protein S100B with pathological CT scan. The cut-off 
of all operations was 0.10 µg/L [28]. Their results converge with 
the relevant of our study.

In a prospective multi-central study Biberthaler et al., searched 
for the concentrations of protein S100B (cut off 0.10 µg/L) in 
1309 patients with head injuries of moderate severity, aiming to 
the specification of an additional brain CT scan and S100B was 
measured during the admission, a procedure which we followed 
in the protocol of the present study. In 93/1309 (7.10%) it was 
noted intracranial complication based on the findings of the 
CT scan. They concluded that the sensitivity of S100B was 99% 
(96%-100%) and the specialty was 30% (29%-31%) [29]. Results 
of this study do not converge with the present study as far as the 
specialty of S100B is concerned. We believe that the separation 
of the patients of the present study into 3 different groups (B-D), 
opposed to the total evaluation of the 1309 patients of the multi-
central study was critical for this differentiation.

In a multi-central study of Manzano et al., that included 73 
pediatric patients with HI of moderate severity, the CT scan 
findings of the brain were correlated with the rate of S100B 
(cut off 0.14 µg/L) in the first 6 hours after the injury. In essence 
this methodology corresponds to the first measurements based 
on the protocol of the present study. Based on the results in 
patients older than 2 years old it was noted sensitivity 100% 
(95% CI, 81%-100%) and specialty 37% (95% CI, 30%-37%). The 
differentiation as for the results of the present study concerning 
the low specialty, we believe that lies on the one hand on the 
meticulous categorization we performed and on the other hand 
on the higher cut off in our incidents (0.191 µg/L compared to 
0.14 µg/L) [30].

Based on the pre mentioned notices concerning the prognostic 
value of protein S100B, Calcagnile et al., used the specific 
biomarker as a basic criterion for the organization of treatment 
strategy in young patient who is submitted to the ED with a 
HI of moderate severity. Young patients with HI of moderate 
severity and early rate of protein S100B<0.10 µg/L are neither 
submitted to CT scan of the brain nor hospitalized preventively 
for observation [31]. Therefore, it is apparent the tendency of 

ownership of the high prognostic value of S100B in patients with 
HI of moderate severity in the clinical praxis.

The specific treatment strategy finds us in absolute accordance 
not only as for the part of the diagnostic accuracy of S100B is 
concerned but also as for the necessity of its exploitation in the 
clinical praxis.

We believe that our study exhibits the following limitations:

• The insufficient number of the members belonging to group 
B compared to the other groups. Therefore, we didn't
evaluate as statistically significant the higher levels of S100B
of group B opposed to those of groups C and D.

• It does not include patients who were treated in an
outpatient basis or were managed in an Intensive Care Unit.

• It does not include patients with comorbidity.

• No comparison was made of S100B with another biomarker.

The withdrawal of the pre mentioned limitations in a forthcoming 
study will constitute an improved version of our manuscript.

Conclusions
• The early searching of protein S100B during the initial

evaluation of a child with a HI can constitute a significant
diagnostic test for the possibility of the coexistence or not
of an intracranial complication; based on the results of the
present study it was concluded sensitivity 100%, specialty
96.15%, positive prognostic value 85.71% and negative
prognostic value 100%.

• We believe that the measurement of protein S100B
must constitute a tracing testing that will be performed
systematically to children who are submitted to the
ED because of HI. The rate of protein S100B is of critical
importance for the origination of treatment strategy in child
with a HI.

• The normal rate of protein S100B during the early evaluation
of a child with HI, with no indication of a co-existing
intracranial complication, could constitute a catalyst for the
limitation of imaging testing undertaking and reduction of
hospital admissions.

• In the context of the comparative evaluation of protein
S100B rates at the specified time, appears to be increased
percentage of the specialty and of the positive prognostic
value, while the sensitivity and the negative prognostic
value tend to be diminished.

• The measurement of protein S100B could be repeated
before discharge from hospital, because it could essentially
constitute as a documentation of the improving clinical
condition.
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