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ABSTRAK

Stroke perdarahan intraserebral (PIS) merupakan salah satu jenis stroke yang paling berbahaya. Sejumlah clinical trials dilakukan
untuk meningkatkan keluaran klinis melalui jalur neuroproteksi. Celecoxib, salah satu jenis COX-2 inhibitor selektif yang dilaporkan
memiliki efek anti inflamasi dan anti apoptosis serta mampu meningkatkan hasil keluaran klinis pada eksperimen dengan stroke PIS.
Tujuan penelitian ini adalah untuk mengetahui manfaat celecoxib dalam meningkatkan hasil keluaran fungsional yang diukur
dengan perbaikan skala NIHSS pada pasien stroke PIS akut. Studi bersifat acak, buta ganda, prospektif. Penelitian ini melibatkan 58
pasien stroke PIS dengan onset kurang dari 48 jam. Pasien mendapat celecoxib 2 x 200 mg selama 10 hari. Pasien digolongkan
berdasar usia, jenis kelamin, lokasi perdarahan, dan nilai awal NIHSS dll. Variabel yang dibandingkan ialah perbaikan nilai NIHSS
saat perawatan di rumah sakit dan saat selesai perawatan antara kelompok kontrol dan perlakuan. Karakteristik dasar seperti
rerata usia, jenis kelamin, lokasi hematom, hasil laboratorium, nilai awal NIHSS tidak ada perbedaan signifikan. Hasil dari
penelitian ini ialah tidak didapatkan efek samping terkait pemberian celecoxib pada kelompok perlakuan. Tidak didapatkan
pemburukan status neurologis, kejadian infark miokard, infark otak, atau kematian pada kelompok perlakuan. Nilai perbaikan
NIHSS pada hari ke-10 terdapat perbedaan yang signifikan pada kelompok perlakuan daripada kelompok kontrol. Rerata nilai delta
NIHSS setelah hari ke-10 pada kelompok kontrol ialah 2,17, sedangkan pada kelompok perlakuan ialah 2,68 (P < 0,05). Pemberian
pengobatan celecoxib disamping pengobatan standar pada penderita stroke perdarahan intraserebral akut mampu memperbaiki
derajat keluaran fungsional yang diukur dengan skala NIHSS dibandingkan dengan pengobatan standar. (FMI 2014;50:234-238)
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ABSTRACT

Intracerebral hemorrhage (ICH) is one of the most devastating types of stroke and is associated with high mortality and morbidity.
Several clinical trials were performing to improve clinical outcome through neuroprotection pathway. Celecoxib, one of selective
cyclooxygenase-2 inhibitors has been reported to have anti-inflammatory and antiapoptotic effects, as well as to induce better
functional recovery in the experimental intracerebral hemorrhage (ICH). The purpose of this study was to investigate the beneficial
effect of celecoxib in intracerebral hemorrhage patient to improvement of functional outcome by measuring the improvement of
NIHSS scale. Study was designed as randomized, double blind, prospective study. This study involving 58 patients, who admitted
within the two days after the onset, were treated with celecoxib 200mg b.i.d for 10 days. The patients classified based on age, sex,
location of hemorrhage, and the initial NIHSS etc. We compared NIHSS change from baseline between the groups. The basic
characteristics including mean age, sex, risk factors, location of hematoma, laboratory findings, baseline NIHSS had no significant
difference. No treatment-related adverse effect was documented in the celecoxib group. The aggravations of neurologic status,
myocardial infarction, cerebral infarction, or death were not found in the celecoxib group. Significant Improvement of the NIHSS
scale was found at day 10. Mean delta NIHSS value after 10 days in control group was 2.17, meanwhile treatment group was 2.68 (p
< 0.05). The administration of celecoxib in addition to standard treatment in patients with acute intracerebral hemorrhage stroke
can improve the clinical functional outcome as measure with NIHSS scale compared with standard treatment. (FMI 2014;50:234-
238)
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INTRODUCTION

Intracerebral hemorrhage (ICH) is one of the most
devastating types of stroke and is associated with high
mortality and morbidity (Wang et al 2011). Intracerebral
hemorrhage occurred in at least 15% of the type of

stroke in U.S population and the proportion is even
higher (20-30%) in Asian and black population (Kellner
& Connolly 2010). Until now, there is no definite
medical treatment available for hemorrhage stroke
patient, the treatment is limited to supportive treatment
or surgery for hematoma evacuation in selected patient
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(Chu et al 2004). As well as ischemic stroke,
neuroprotective intervention in intracerebral stroke
cases are also being developed (Kellner & Connolly
2010). Intracerebral hemorrhage is a dynamic process in
which the initial hematoma expansion followed by
excitotoxicity, perihematomal inflammation and
apoptosis (Sinn et al 2006). Prostaglandin E2 (PGE2)
increase in perihematom area. PGE2 involves in EP
receptor that cause neurotoxic activation and apoptosis
(Ikeda-Matsuo et al 2011). Secondary brain damage
caused by the activation of inflammatory cells and
apoptosis which occurred a few hours after the onset of
intracerebral hemorrhage. Unlike the primary damage
that occurs immediately after the rupture of blood
vessels of the brain, secondary brain damage occurs
more slowly, often occur in a matter of hours or even a
few days after the onset of PIS. Therefore, secondary
brain damage is an attractive therapeutic target to be
explored (Wasserman 2008).

Celecoxib, inhibitor of cyclooxygenase-2 (COX-2)
selective, can reduce cerebral inflammation and brain
edema in intracerebral hemorrhage in dose-dependent.
Experimental animals with celecoxib treated mice also
showed better clinical outcome compared with the
control group (Sinn et al 2006). Research on the use of
celecoxib in intracerebral hemorrhage has been carried
out in animals with promising results. Study by Chu et
al 2004, reported that celecoxib in intracerebral
hemorrhage could reduce PGE2, cerebral edema,
inflammation, and perihematomal neuronal cell death,
thus resulting better clinical outcome.

In humans, there are two studies on the use of celecoxib
in stroke PIS. Spontaneous bleeding stroke patients
receiving standard treatment with addition of celecoxib
at a dose of 2 x 200 mg for = 7 days were compared to
bleeding stroke patients receiving standard therapy only.
Objects compared were the volume of the hematoma
and brain edema. There was even no mortality with no
significant adverse events when they were compared
with the control group’s safety of celecoxib also
mentioned by ASA guidelines that celecoxib does not
increase the risk of vascular and stroke (Choi et al
2008). Roh et al 2005 report their study about celecoxib
addition on bleeding stroke standard therapy. Their
study shows improvement clinical outcome measure
with NIHSS and mRS, and also no adverse events, no
new deficit neurologic, myocardial infarctt, brain
infarction and also no death incident (Roh et al 2005).
The purpose of this study was to determine if adding
celecoxib besides bleeding stroke standard therapy
could give clinical outcome improvement, measure with
NIHSS score.

MATERIALS AND METHODS

This study was randomized, controlled trial, double
blind. At the end of the study, fifty eight consecutive
patients enrolled in this study with no drop-out patient.
Fifty eight subjects were analyzed using Mann Whitney
statistical methods. Subjects given oral celecoxib 200
mg twice a day (celecoxib group) and placebo (in
control grup) beside standard therapy. Adding drug give
in full 10 day. Clinical improvement scale has measured
with NIHSS score. NIHSS score measured by one
neurology resident that already trained by ward
neurologic supervisor. NIHSS measure in day 0, 3, 7,
and 10 from onset.

Spontaneous intracerebral hemor-rhage patients were
recruited from Neurologic ward in Dr. Soetomo General
Hospital, Surabaya since January 2012 until May 2013
that met inclusion and exclusion criteria. Inclusion
criteria are acute spontaneous intracerebral hemorrhage
patients based on clinical neurologic diagnose and head
CT without contrast, onset less than 48 hour,
supratentotial location, age more than 30 year old,
baseline NIHSS score 5-15, and patient/family agree to
follow the research (informed consent). Exclusion
criteria are bleeding stroke who had hemorrhage
evacuation, pregnant patient, celecoxib allergic, patient
with hepatic enzyme elevation (OT/PT), chronic or
acute renal failure, brain tumor, cerebral infection,
cerebral trauma, gastric bleeding, myocard infarct
history, septic patient, and infratentorial location. Drop-
out criteria are death incident before 10 day, patient and
or family refuse to continue the program, incident of
celecoxib allergic reaction. Data analysis was using
SPSS 21.

RESULTS

We analyzed 58 subjects consist of 29 women (50%)
and 29 men (50%). The mean age of study subjects was
55.24 for control group, and 51.97 for celecoxib group
(p = 0.19). Complete demographic characteristics of
study subjects are shown in table 1.

Characteristics of study subjects based on TTH type are
shown in table 3 and VAS characteristics in TTH
subjects are shown in table 4. There is 1 subject (1.7%)
with infrequent episodic TTH, 22 subjects (36.7%) with
frequent episodic TTH, and 37 subjects (61.7%) with
chronic TTH. The mean VAS of subjects was 5.608 ±
1.8765 with range from 1.4-9.8.
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Table 1. Demographic characteristic of study subjects.

Table 2.  Characteristics of study subjects based Intra-
ventricular Hemorrhage (IVH) and ICH
location

Table 3. Characteristics of study subjects based on
NIHSS score at ICH onset

From all base data concluded that no significant
statistical different between control group and
Celecoxib group (p > 0.05).

Table 4. Improvement NIHSS score (Delta)
characteristics between two groups

We collected NIHSS score on day 3, 7, and 10 after
giving addition drug. Improvement NIHSS score (delta)
are different NIHSS score between evaluation NIHSS
score and first NIHSS score.

From Ttable 4, we can see that mean delta NIHSS score
from both group show improvement clinical outcome,
but Mann-Whitney analysis shown no significant
statistical different on delta NIHSS 0-3, delta NIHSS 0-
7 (p > 0.05), except on delta NIHSS 0-10 showing
significant result (p < 0.05).

DISCUSSION

Intracerebral hemorrhage was causing brain injury
through primary physical damage and secondary brain
damage. Various studies have shown that inflammation
mechanisms contribute to the progression of secondary
brain injury due to intracerebral hemorrhage stroke (Wu
et al 2011). Several clinical trials conducted to improve
clinical outcome through neuroprotective pathways
(Kellner & Connolly 2010). Neuroprotective pathways
involve hematoma degradation, reduction of
inflammation and apoptosis process (Hwang et al 2011).
Celecoxib is a selective inhibitor of COX-2. It has anti-
inflammatory effect and potent analgesic (Cámara-
Lemarroy et al 2008). Most of coxibs work in the
central nervous system by blocking COX-2 within 1
hour from administration (Fitzgerald 2001). Coxib
compounds are lipophilic (Mattia & Coluzzi 2005).

Interestingly, Celecoxib is also an inhibitor of the
transcription activity of TNFα in the NF- κB. Celecoxib
is able to reduce the accumulation of nuclear activity of
NF-κB in the TNFα. Previous studies by Shishodia et al
also reported that celecoxib is able to suppress NF-κB
activation triggered by various stimuli TNFα, LPS, and
IL-1β (Funakoshi-Tago et al 2008). The study by Huang
et al 2005, suggests that celecoxib has neuroprotective
effects through its ability to decrease the levels of
PGE2, NO, TNFα and IL-1β gene expression also
iNOS, IL-1β and TNFα. In addition, expression of
proteinase - induced MMP-9 can be blocked by the
selective COX-2 inhibitor celecoxib (Steenport et al
2009). In the experimental study, Celecoxib can reduce
ischemic brain injury through suppression of caspase -3
activation. The same results with experimental
intracerebral hemorrhage, that celecoxib is able to
suppress the activity of caspase -3 (Abd El-Aal et al
2013).

Our results showed that, there were improvements in
clinical output as measured by NIHSS scale both in the
control and treatment groups. However, from different
test methods Mann-Whitney showed that statistically,
only on day 10 there is a significant difference of the
mean value of delta NIHSS between the control group
and the treatment group (p < 0.05) (Table 4). This
shows that on day 10, NIHSS score improvement in the
treatment group differed significantly from the control
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group. These results are consistent with studies
conducted by Roh et al 2005, who reported that the
value of NIHSS improvement in the treatment group
was better than the control group. Roh et al 2005,
conducted a study on the use of celecoxib in stroke PIS.
Celecoxib, a selective COX-2 inhibitor reported have
anti-inflammatory and anti-apoptotic effect and able to
increase clinical outcome in patients with intracerebral
hemorrhage. Research by Roh et al 2005 was aimed to
determine the safety and benefits of celecoxib in
patients with acute intracerebral hemorrhage stroke. The
study is non-randomized, prospective, open-label, phase
1 study. The study included 16 patients with onset of
stroke PIS less than 3 days. Patients received celecoxib
2 x 200 mg for 14 days. Patients were classified based
on age, sex, location of intracerebral bleeding, and
initial NIHSS score. Variables were compared is the
value of NIHSS, mRS when completed treatment and
after 90 days, and NIHSS score improvement between
the control and treatment groups. The results of this
study found no adverse effects related to administration
of celecoxib in the treatment group. There was no
worsening of neurological status, the incidence of
myocardial infarction, cerebral infarction, or death in
the treatment group.

Significant different NIHSS improvement reported in
the treatment group than the control group. The
treatment group was also better clinical outcomes as
measured by output mRS scores when compared with
the control group (Roh et al 2005). The timing of
administration of celecoxib also has an important role.
In this study we made the inclusion criteria, the onset of
the attack is 48 hours and the duration of drug celecoxib
for 10 days. This decision was based on several facts,
that COX-2 is highly indusibel in response to various
stimuli, including intracerebral hemorrhage. COX-2
increased the maximum on the third day after
hemorrhage onset, causing inflammatory processes
(Gong et al 2001, Chu et al 2004). COX-2 is rapidly
inducing inflammatory cells to produce inflammatory
products that are responsible for the cytotoxic effects.
Inhibition of COX-2 reduces the infiltration of
inflammatory cells, brain edema, and perihematomal
cell death (Chu et al 2004).

The critical role of NF-kB as a mediator of COX-2 and
iNOS has been generally accepted. COX-2 and iNOS
are inducible enzymes that are regulated by NF-kB.
COX-2 and iNOS plays an important role in brain injury
after intracerebral hemorrhage. Increased activity of
NF-kB started at 3 hours post intracerebral hemorrhage
and peaked at 3 days post intracerebral hemorrhage,
then continued to decline until day 7 post intracerebral
hemorrhages. In humans, cerebral edema perihematoma
increased rapidly at 48-72 hours post intracerebral

hemorrhage accompanied by worsening of neurological
deficits. Perihematomal edema continued until ten day
and then tended to decline until 2 week (Wei et al 2010,
MacLellan et al 2012).

Our results have various limitations for general use.
First, patient selection was limited. In this study,
subjects’ research has clinical stroke severity of mild to
moderate, without or minimal complications, which
may affect the results of the study. Second, we did not
re-evaluate of head CT scan to assess differences in the
volume of brain hemorrhage, hemorrhage expansion,
and improvement of cerebral edema. CT scan of the
head of evaluation needs to be done to confirm the
results of other studies that the use of celecoxib can
reduce the volume of hematoma, limit hematoma
expansion, and reduce cerebral edema. Third, we could
not definitely determine the dose that can improve the
patient's clinical outcome. This was due to the small
number of clinical studies on the use of celecoxib on
acute intracerebral hemorrhage stroke. The dose of
celecoxib determined from other studies which
suggested that the dose of 2 x 200 mg, celecoxib was
safe and effective in intracerebral hemorrhage. Fourth,
the clinical observation was relatively short, it is only
ten days. Clinical observation may be extended to 14-21
days and even up to 90 days. In this study, there are still
some limitations, however this clinical studies can be as
early benchmark for further clinical studies examining
the effect of celecoxib in acute intracerebral hemorrhage
stroke with a larger number of samples, with varying
clinical conditions and with longer clinical observation
time.

CONCLUSION

The administration of celecoxibe besides standard
therapy in acute intracerebral hemorrhage stroke can
improve functional outcome as measured with NIHSS
score.
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