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Background: Recent studied proved efficacy of cercbrolysin in dementia and Alzheimer, alihough studies on traumatic
brain injuries still limited. Objective: Investigating the efficacy of cerebrolysin as a neurotrophic drug on the prognosis and
morbidity of TBI patients. Methods: Forty TBI patients were divided into 2 equally matched groups, groupl received
cerebrolysin for 20 days plus other conventional therapy, and group 2 received only conventional therapy as a control group.
Both groups were subjected to GCS, APATCHE I scores and CT brain on admission, and on day twenty, followed by

comparing the degree of improvement in cach group on day
compared (o the control group on admission had no statistically significant difference as regards ¢
s showed a significant difference between both groups (p-valu
on day one in patients on cerebrolysin, p -valu

0.79. There was highly significant negative cor
&2 as the p-value < 0.05. Conelusions: The use of

venty 1o day one score

Results: Patients on cerebrolysin
, while on day 20 the GCS
e in GOS score on
ed to patients on conventional therapy p-
and APACHE 11 scores in both group |

0.045). There was a significant inc
0.001 as compa
en GCS differenc

s part of the initial management of head trauma is effective in

improving the clinical status of patients with TBI after 20 days. [Egypt J Neurol Psychiat Neurosurg. 2011; 48(1): 43-48]
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RODUCTIO

All over the world, traumatic brain injury (TBI)
is one of the leading causes of death. In the United
States, it is the main reason of death for individuals
under the age of years, respectively the most
frequent cause of physical or mental impairment’.

According to the statistics of Kraus and Mac
Arthur’, 80% of hospitalized TBI patients suffer from
injuries of minor, 10% of medium and 10% of
pronounced severity; this bias towards minor risk
should not distract from the fact that all these
individuals are of relatively young age, which means
that the percentage with high severity of injury refers to
persons at the beginning of their produ period.

Cerebrolysin is a neuropeptide derived synthetic
preparation produced by enzymatic breakdown of
lipid-free animal neuroproteins. The neurotrophic and
neuroprotective effect of Cerebrolysin has been well
documented in several studies."”

On a cellular level, TBI leads to profound
homeostatic changes, NMDA (N-methyl D-aspartate)
receptor dysfunction, thus uncontrollable Ca™ ion flux
which activates intracellular proteolytic enzyme
pathways, resulting in neuronal degradation and death.
One of the Ca™-activated proteolytic enzymes
involved is the protease, calpain (calcium-dependent
cysteine protease), a key enzyme in this degradation
process, which under ~physiological conditions is

important for the structure of the cell skeleton'*""
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As Wronski et al."” demonstrated the pathological
proteolytic activity of calpain as it is effectively
inhibited by Cerebrolysin. This calpain inhibition may
possibly be a result of fragments of the physiological
calpain antagonist calpastatin, included in Cerebrolysin
peptides. A similar effect may be responsible for the
protection of the MAP2 (Microtubule associated protein
2) necessary for function positioning and directing of
neuronal microtubules'”.

In the present approach we tried to identify the
role of cerebrolysin as a neurotrophic drug- a drug
that induce the survival, development and function of
neurons- and its effect on the prognosis and morbidity
of traumatic brain injury (TBI) patients.

PATIENTS AND METH

his was a randomized comparative clinical trial
and was conducted on forty TBI patients, within 24
hours of the accident in the ICU of the neurosurgery
emergency department; Kasr Al-Aini Hospital, Cairo,
Egypl. All of them were victims of Road Traffic
Accidents (RTA), during the period of Nov. 2007 to
Oct. 2009. They were divided into 2 groups matched to
age, sex and APACHE Il (Acute Physiologic And
Chronic Health Evaluation) scoring system; Group |
twenty patients received ebrolysin infusion 20
mi/day in physiological solution over one hour for 20
days with monitoring of hypersensitivity in the first 2
doses. Group 2: Control group, twenty patients received
only the conventional therapy (basic drug therapy).
Patients excluded from the study were those connected
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to mechanical ventilation, as the cerebral blood flow
during positive pressure ventilation will be affected,
patients who developed ARDS (Acute Respiratory
Distress Syndrome), as the cerebral oxygen delivery
will be affected, patients with severe renal impairment,
as the cerebrolysin is contra-indicated in patients with
renal impairment and patients who developed allergic
reaction to the cerebrolysin,

All patients were sulyecw(l to the following:

History takin m the patients or from thei l
degree relatives, it was done on admission. History
taking included age, sex, complaint, present history, past
history of pre-morbid conditions and family history.

General medical examination and
neurological examination: Was done to the patients
on admission. GCS (Glascow Coma Scale) ment
was done to patients on admission before receiving
any medications, and was done again at day twenty
after completion of the medication course. The GCS is
scored between 3 and 15, 3 being the worst, and 15 the
best. It is composed of three parameters: Best Eye
Response, Best Verbal Response, and Best Motor
Response. A Coma Score of 13 or higher correlates
with a mild brain injury. 9 to 12 is a moderate injury,
and 8 or less is a severe brain injury.

CT brain: Was done to all
admission to a: the size and locali
brain lesion, and was done after the twenty days in
both patient groups.

Laboratory investigations: Were done (o
exclude any other medical conditions that may impair
the conscious level and to complete the assessment of
the patient (APACHE 1II scoring), including the
following: arterial blood gases, serum Na & K, serum
creatinine and complete blood count.

APACHE II scoring system: Was done to the
patients within the first 24 hours from admission to
predict the prognosis of the patients and to include
patients in both groups with nearly the same predictive
progression. APACHE 11 scoring system is the most
common system used in assessment of ally il
patients in ICU. It stands for Acute Physiologic
Assessment and Chronic Health Evaluation (APACHE
1I) score it was introduced in 1985. It generates a point
ng from 0 to 71 based on 12 physiologic
age, and underlying health, the less the s
the better the prognosis and vice versa. This scoring
'm showed reliability as shown in many studies.
Drug Therapy: Basic drug therapy for all
patients consisted of steroids 24 mg dexamethazone for
2 weeks and then gradual tapering over one week then
discontinued. Antibiotics, bronchodilators and antistress
medications such as proton pump inhibitors, the
application of any nootropic -smart drugs, memory
enhancers, and cognitive enhancers as piracetam,

vinpocetine, and selegiline- or psychotropic drugs or L-
dopa and dopamine antagonists and glutamate system
modulators, additional steroids or diuretics  were
excluded.

The patients received intravenous infusions of 20
mliday of Cerebrolysin in the form of four Sml
ampoules in physiological solution (0.9 percent saline
solution) over 1 hour.

Statistical Analysis:

Patients” data were tabulated and processed
using SPSS (15.0) statistical package for Windows
XP. Quantitative variables were expressed as means
and standard deviation

Descriptive statistics for parametric data of both
eroups and frequency tables was used for categorical
data, T-test when comparison between parametric data
of both groups was needed, Pearson correlation
cocef nts when examining the strength between two
parametric variables, A p value of <0.05 is considered
significant.

RESULT:

I Descriptive Result;

Groups were matched (0 sex, age and APACHE
11 score, each group included 16 males (80%) and 4
females (20%), (p -value=1). The age of the patients
ranged from 13 : 63 yrs, with mean of 30.9x12.26 in
group 1, and ranged from 19:55 yrs, with mean of
33.329.3 in group 2 (p -value = 0.49), As regards the
APACHE 11 scoring system on admission, it ranged
from 1:21 with mean of 9.9+5.3 in group 1, and it
ranged from 4:22 with mean of 10.8+5.8 in group 2
there was no significant difference between APACH
11 scores in both groups (p-value =0.61) (Table 1).

According to GCS: on admission, in both groups
18 patients (90%) had GCS< 12 which was considered
as moderate to severe head injury, and 2 patients
(10%)had mild head injury (GCS>13) (Table 2). After
20 days: the GCS became different in group |
(patients on cerebrolysin therapy), as 9 patients (47%)
had GCS>13 (after being 10%), and the percentage of
patients with severe head injury decreased from 35%
to only 16%. Almost no change in group 2 (patients on
conventional therapy) 20 days as regards severity
of head injury by GCS (Table 2).

N.B.: There was only one dead patient in cach group
through the period of follow up.

According to CT Brain: on admission, 25% of
patients had no abnormalities detected (NAD) 35% of
patients had contusions, 15% of patients had skull
fractures, 10% of patients had brain edema, 5% had
multiple hemorrhagic contusions and  10% had
intracranial hemorrhage.
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CT Brain findings at day 20: Nearly the same
results as day 1 with slight increase in the number of
patients who had NAD and decrease in patients with
contusion, as patients with NAD and patients with
contusion became 30% (Table 3).

No seizures occurred in patients of both groups
from day one till day twenty.

1L Comparative Results:

Comparison of GCS on admission and on day
20 in each group: The GCS in group 1: On day I, it
ranged from (5: 15) with mean of 8.7+2.72 while
on day 20 it ranged from (7:15) with mean of
[1.75£3.28, There was a significant clinical
improvement of the conscious level in group 1 who
received Cerebrolysin for 20 days documented by
G.C.S, as the p -value = 0.001 (Table 4).

The GCS in group 2: On day one it ranged from
(5: 14) with mean of 9.6£2.6 while on day twenty it
was 973, there was no significant difference
between day one and twenty in group 2 (Table 4).

Comparison of GCS in both groups on day 1
and day 20: On day 1: Patients on cerebrolysin
compared to the control group had no statistically
significant difference as regards GCS, while at day20
GCS scores showed a significant difference between
both groups as the p ~value < 0.05 (Figure 1).

Impact of intracranial injury on APACHE II,
GCS 20 & GCS difference (GCS20-GCS1): There
was no significant difference between patients with no
radiological abnormalities and those with contusion in
patients on cerebrolysin as regarding the APACHE 1,
GCS20 and GCS difference scores. Patients with other
radiological findings in both groups were small in
number therefore we were not capable of comparing
them.

Il Correlative Results:

Correlation between GCS difference and
APACHE II score in both cerebrolysin and control
group: There was highly significant negative
correlation between GCS difference and APACHE 11
scores in both group | & 2 as the p-value <005 (Table
3).

Corrclation between age and both GCS
difference and APACHE II in the control group:
There was no significant correlation between age and
both APACHE II and GCS difference in the control
group.

Correlation between age and both GCS
difference & APACHE II in patients received
cerebrolysin: There was no significant correlation
between age and both APACHE II and GCS
difference in patients on cerebrolysin.

Table 1. Mean + SD of patients’ age and APATCHE 1T in both groups of patients with traumatic brain injury.

Variable Group MeansS.D p-value
T 300:12.26
Ag 0.49
ey 2 333293 )
T 095531
APACHE I 0,61
5 10.845.86

SD standard deviation

Table 2. Severity of head injury by GCS in both groups with traumatic brain injury on admission and on day 20.

On admission

Severity of head injury

On admission

ter 20 days ‘After 20 days

Group 1(n= 20) Group 2(n=20) Group 1 (n=19) Group 2 (n=19)
Mild head injury (13-15) 2(10%) 2(10%) 9 (47%) 2(10.5%)
Moderate head injury (9-12) 11(55%) 10 (50%) 7(37%) 10 (52.5%)
Severe head injury (3-8) 7(35%) 8 (40%) 3(16%) 7 (37%)

Table 3. CT Imaging data of all patients with traumatic brain injury on admission and at day 20.

NAD 5 6 30%
Contusion 7 6 30%
Skull fracture ! 3 15%
Brain edema 2 2 10%
Multiple hemorrhagic contusions 1 1 5%

Intracerebral hemorrhage & 2 10%
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Table 4. Comparison of GCS on admission and on day

20 in each group of patients with traumatic brain injury.

Group Scales MecanzS.D Tvalue prvaluc

GCS1

Group I GCS20 |

8.7:
1.75433

6.38 0.001"

GCS1

Group 11 G650

-0.27 079

12

10

o

-

o

~

=)

681

GCS20

Figure 1. Comparison of GCS in both groups with traumatic brain injury at day 1 & 20.

‘Table 5. Correlation between GCS difference and APACHE 11 score in both groups of patients with traumatic brain injury.

GCS20 - GCS1
APACHE Group 1 Galie
p-value
APACHE Group 2 revalug
p-value

*Significant at p<0.05

Traumatic brain injury is an important cause of
morbidity and mortality, with an annual incidence higher
than 200 cases per 100000 population. TBI represents
one of the commonest causcs of death and disabilities™.

Cerebrolysin is a neuropeptide derived synthetic
preparation produced by breakdown of lipid-free
animal neuroprotiens. It regulates the neuronal energy
metabolism and is supposed to afford brain protection
by its neurotrophic stimulation'’.

Three intracellular pathways fundamentally
contribute to the death of nerve cells after a traumatic
brain injury”, said Dr. Robert Wronski"”. The first
pathway involves an increase of Ca™ concentrations
in certain areas inside the cell, resulting from an
intracellular  Ca™ imbalance. This activates two
enzymes, calpain and tissue-bound transglutaminase
((TG). After this activation, the enzyme calpain is
chiefly responsible for protein depletion within the

cytoskeleton, leading to a reduction of the
microtubuli- associated protein 2 (MAP-2).

Apoptosis is the second pathological pathway.
and may be triggered by various enzymes from the
caspase family (The ca scade system plays
vital roles in induction, transduction and amplification
of intracellular apoptotic signals). Caspases in turn can
be activated by changes in intracellular Ca2+
homeostasis and an increased release of cytochrome C
from mitochondria.

The third pathway leading to nerve cell
destruction is the splitting of a protein calpastatin, by
the enzyme caspase 3. Calpastatin is an inhibitor of both
calpain’ isoforms. The resulting increase in calpain
activity leads to an enhanced proteolytic activity inside
the cell. Secondary deactivation of caspase 3 induces
cell necrosis. Cerebrolysin has a direct influence on
these pathophysiological mechanisms .

In the present study, we tried to identify the true
role of cerebrolysin as a neurotrophic drug on the
prognosis of TBI patients.
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Forty TBI patients were selected and divided
into two groups matched to age, sex and a primary
prognostic evaluation by using the APACHI 1T scoring
system, then they were subjected to GCS scoring and
CT brain on day one and day twenty, followed by
defining the degree of improvement on day 20 in
comparison to day onc scores and GCS difference
between day one and day twenty scores.

GCS results on day twenty showed a significant
increase in patients on cerebrolysin than those on
conventional therapy. such finding was supported by
Konig et al.”, who found a significant increase in GCS
scores in patients after three weeks with Cerebrolysin
therapy than in patients on conventional therapy. While
Wong et al.'“ recruited patients with moderate or severe
head injury and introduced cerebrolysin, they then
compared them with a historical cohort study of patients
with moderate or severe head injury from trauma data
bank, which was matched (o their study group. They
concluded that there was improvement in GCS scores
but not significant in patients on cerebrolysin when
compared to those patient from the historical cohort
study on conventional therapy.

In a further emphasizes on the favorable role of
cerebrolysin, we found a significant increase in GCS
score on day twenty than GCS on day one in patients
on cerebrolysin, and we didn’t find that significant
increase in patients on conventional therapy

In addition we tried to explore the relation
between the primary prognostic scale APACHE 1T
scoring system and degree of improvement in GCS
score from day one to day twenty, and we found a
simultancous  significant direct correlation in all
patients.

Grmec and  Gasp parovic” in their work on
traumatic brain injury revealed that GCS is as good
predictor as APACHE 11 scoring system in traumatic
brain injury patients. The GCS is simpler, less time
consuming and effective there for its application is
much easier than APACHE II scoring system wlnch has
12 physiologic variables, age and underlying health'

Our patients showed different types of lHJll(\ES.
but they were mainly contusions (35%) detected by
CT brain imaging on day one, and the less common
was multiple hemorrhagic contusions. While in day
twenty we found no significant changes in CT brain
imaging of patients in both groups.

There was no impact of different injury sites on
prognosis, as there was no significant difference
between patients with different site of injury as
regarding APACHE II scoring system, GCS 20 and
GCS difference.

Naseri et al'® in their work on 800
craniocerebral trauma patients concluded that patients
with no radiological findings, pneumocephalus,
epidural hemorrhage, isolated cranium fractures and
contusions had better prognosis than patients with

intraventricular hemorrhage and mixed intracranial
lesions with brain edema.

Finally there was no significant relation between
patient age and both APACHE 1I score and GCS
difference.

In conclusion: patients on cerebrolysin showed
a highly significant increase in GCS scores at day 20
than day | while patients on conventional therapy
showed no significant changes in GCS scores on da
20 compared to day 1 so it can be concluded that the
use of cerebrolysin as a part of the initial management
of head trauma is safe and well tolerated.
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