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1. Introduction

ABSTRACT

Background: Traumatic brain injury is still the main cause of death and disability in
productive age. Assessment the level of consciousness and imaging examinations after
a brain injury can not always describe the severity of damage in the brain, this is
because the pathological process is still ongoing due to secondary brain injury.
Therefore, it is necessary to examine biomarkers that can describe the severity of the
pathological process that occurs. The purpose of this study was to assess serum
neuron-specific enolase (NSE) levels and their relationship to the severity and outcome
of a traumatic brain injury. Methods: A cross sectional design was conducted in the
emergency department of DR M Djamil Hospital, Padang. There were 72 patients who
met the inclusion criteria. A Glasgow Coma Scale examination was performed to
assess the severity of brain injury and examination of NSE serum levels at 48 hours
post- injury using ELISA technique and assess the Glasgow outcome scale (GOS) at 6
weeks post-injury. Data analysis using SPSS 22 program, the results are significance
if the p value <0.05 Results: The average NSE level was higher in severe brain injuries
than moderate and mild brain injuries and this difference was statistically significant
(p<0.05). The NSE serum levels were higher in poor outcomes than in good outcomes
and this difference was statistically significant (p<0.05). Conclusion: High NSE serum
levels in the acute phase were associated with the severity of the brain injury and poor
outcome 6 weeks after the brain injury.

Traumatic brain injury is still a major cause of
mortality and morbidity worldwide. The incidence
reaches 10 million cases per year in the world, although
there is a decrease in the death rate, the post traumatic
brain injury disability rate is still worrying, especially
with changing demographic patterns, where the victims
affected young age and older.1,2:3

Several examinations, such as an assessment of the
level of consciousness during a brain injury and
imaging examinations, which are often performed when
the patient arrives at the hospital, cannot always
describe the damage severity in the brain. This is due
to the ongoing series of secondary injuries that follow
the primary injury.+5¢ Therefore, early imaging is not
always able to predict the outcome of a brain injury.

Therefore, the examination of biomarker levels in

serum hopefully can describe ongoing pathological

conditions. Several biomarkers that only present in the
brain can be found in cerebrospinal fluid and serum
due to impaired of the blood-brain barrier. One of these
biomarkers is neuron specific enolase (NSE).7.8

Neuron specific enolase (NSE) is an enzyme involved
in the glycolysis of nerve cells and specific for the
brain. Several reports have found elevated serum levels
of NSE correlated with unfavorable outcomes 9. Based
on the above background, the researcher wanted to
know the relationship between serum NSE levels 48
hours after traumatic brain injury with severity and

outcome.

2. Methods

Study with a cross-sectional design was carried out
on patients with traumatic brain injuries at the

Emergency Department of Dr. M Djamil Hospital,
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Padang during March - July 2021. There were 72
patients who met the inclusion criteria, there are aged
18-60 years, with onset of 24-48 hours, no multiple
trauma, no history of stroke and epilepsy, not currently
taking sedative drugs and a Brain CT Scan was
performed.

The severity of the brain injury was assessed by
measuring the level of consciousness using the
Glasgow Coma Scale (GCS), then translated into Mild
Brain Injury with GCS 13 - 15, Moderate Brain Injury
with GCS 9 - 12 and as Severe Brain Injury with GCS
8.

The neuron specific enolase (NSE) assess in the
Biomedical Laboratory Faculty of Medicine, Andalas
University, using the Elisa technique, using a Kit from
The Bioassay Technology Laboratory (BT Lab). This

research has also passed the ethical review from the

Research Ethics Commission of the Faculty of
Medicine, Andalas
532/UN.16.2/KEP-FK/2021.

Subjects characteristics are presented in the

University, number:

frequency table and statistical analysis using SPSS 22.
Differences in NSE serum levels on the degree of brain
injury were analyzed by the Kruskal-Wallis test and
differences in NSE serum levels to outcomes were
tested by the Mann-Whitney test. The result were
significant if the p value < 0.05.

3. Results

There were 72 patients who included in this study,
consisted of 23 mild brain injury, 26 moderate brain
injury and 23 severe brain injury. The following are the

characteristics of the patients.

Table 1. Basic characteristics of traumatic brain injury patients

Variable N
Gender
- Male 52 (72.2%)
- Woman 20 (27.8%)
Age (years) 36.03 (18-60)
Severitas

- Mild (GCS 13 - 15)
- Moderate (GCS 12 - 9)
- Severe (GCS 3 - 8)

Outcome
- Good
- Poor

Serum NSE level (ng/ml)

23 (31.9)
26 (36.1%)
23 (32.0%)

44 (61.1%)
28 (38.9%)

7,533 (3,458 - 40,171)

Amount of patients with traumatic brain injuries
were more affected male than female with a ratio of 2.66
: 1, with an average age of 30 years and an average NSE

level 7.533 ng/ml. In this study, the average serum

NSE levels in severe brain trauma patients were much
higher when compared to mild and moderate brain

injury, as shown in the table 1.

Table 2. Relationship of NSE serum levels with Severity of traumatic brain injury

Severitas
Variable P
Mild Brain Moderate Brain Severe Brain
Injury Injury Injury
Serum NSE level, ng/ml 6.69 7.44 10.60 0.005
Median (Min-Max) (3.46 - 8.73) (5.74-28.41) (4.25-40.17)

*: Kruskal Wallis
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To determine which groups were significantly
different in each variable, a post hoc test was

conducted with the following results.

p
CKR vs CKS group 0.148
CKS vs CKB group 0.002
CKR vs CKB group 0.030

Significant differences were obtained in serum levels
between mild brain injury and severe brain injury
groups and between moderate brain injury and severe
brain injury, but not for the mild brain injury and

moderate brain injury groups. In this study, outcomes

were assessed 6 weeks after brain injury using the
Glasgow Outcome Scale (GOS). The results of the GOS
assessment are grouped into two categories, namely
good outcome with GOS value is 4 and 5, poor outcome

with GOS value is 1,2 and 3.

Table 3. Relationship between serum NSE levels and outcome of traumatic brain injury

Outcome
Variable Good Poor p
Serum NSE level, ng/ml, 7.22 7.87 0.045"
Median (Min-Max) (3.46-40.01) (4,25-40,17)

* Mann-Whitney test
There were significant differences in NSE serum
levels between the good and poor outcome

groups. High NSE serum levels in the acute phase

4. Discussion

During the study period, there were 72 patients
with traumatic brain injury (TBI) consisting of 23
people with mild brain injury with a glasgow coma
scale (GCS) of 13-15, 26 people with moderate brain
injury with a GCS value of 9-12 and 23 people with
severe brain injury with GCS score 8. There are more
males than females with a ratio of 2.7:1.

Almost all studies on traumatic brain injuries
report that there are more male sufferers than
women, this is because traumatic brain injuries are
mostly caused by motor vehicle accidents, where the
perpetrators of motorbikes and cars are mostly
male. The average age of TBI sufferers in this study
was 36 years with a range of 18-60 years.

Outcome was assessed at 6 weeks post-brain
injury using the Glasgow Outcome Scale (GOS). The
results of the outcome assessment were classified as
good if the GOS score was 4 and S5 and were
classified as poor if the GOS score was 1 to 3.

NSE is the main protein in the brain, constituting

are associated with poor outcomes at 6 weeks after

injury.

between 0.4% and 2.2% of the total protein and from
research it is known that NSE reaches the
peripheral blood via the lymphatic system. NSE is a
78 kDa dimeric enzyme with a half-life of about 24
hours. It is an isoenzyme of enolase. dominantly
found mostly in neuronal (yy-dimer) and peripheral
neuroendocrine networks (mixture of and
units)910.11 which play an important role in the
glycolytic pathway. Under normal conditions, NSE is
not excreted into the extracellular space, however,
during cellular injury or death, NSE can be leaked
into the extracellular space and respond in NSE to
neuronal tissue damage.

There were significant differences in NSE levels
in mild brain injury, moderate brain injury and
severe brain injury, where the more severe the level
of injury, the higher NSE levels were found (table 2).
The same result was also found by Mercier!2. There
was no association between higher serum NSE levels
and Post Concussion Syndrome, but a positive

association was found between higher NSE levels
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and persistent headaches at 6 months after injury,
as reported by de Kruijk JR et all3.

In this study, it was also found that there was a
significant relationship between NSE levels 48 hours
after brain injury with good and poor outcome 6
weeks after injury (Table 3). High levels of NSE in the
acute phase of injury are associated with poor
outcomes at 6 weeks after injury. Recent studies
have shown that elevated levels of NSE in serum and
cerebrospinal fluid have been shown to be
associated with death and permanent neurological
disability in patients with moderate or severe TBI!2.
It has been suggested long before that NSE might be
used as a prognostic marker in mild brain injury,
which at first glance seems normal, but has later
caused problems in the cognitive field1415. A large
cohort study reported a significant association
between higher serum NSE levels and decreased
performance on standardized physical assessments
performed 6 weeks after a mild traumatic brain
injury (TBI). This relationship became stronger after
multivariate analysis?6.

This study has a limitation in not detailing the
various disorders that are still felt at follow-up at 6
weeks after the brain injury such as headaches and
various disorders in the cognitive domain, because
it only assesses outcomes based on the GOS scale.
We know that the GOS scale only assesses the
dependency and physical disability aspects of a

person after a brain injury.

5. Conclusion

High NSE serum levels in the acute phase of
traumatic brain injury were associated with the
severity of brain injury and poor outcome in 6 weeks

after.
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