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The use of ibuprofen as an anti-seizure medication: a systematic review
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SUMMARY

Background. Epileptic seizure is a transient period of signs and symptoms resulting from the abnormal
excessive and synchronous neuronal activity in the brain, resulting in brain damage. To prevent complica-
tions, the antiseizure medication is needed. Several agents have a potency of anti-seizure effect, including
ibuprofen. Unfortunately, there are few studies regarding the anti-seizure effect of ibuprofen.

Aim. To determine the anti-seizure effect of ibuprofen to reduce the symptoms of epileptic seizures.
Materials and Methods. A systematic review using the databases ScienceDirect, SpringerLink, Nature,
and Pubmed. The article was obtained using the keywords “ibuprofen” and (“epilepsy” or “anticonvul-
sant” or “antiseizure” or “epileptic” or “neuroinflammation”) in the period 2012 to 2022 and screened with
inclusion and exclusion criteria. Out of the 1376 articles screened, there are three studies included in this
review. The SYRCLE Risk of Bias Tool was used to assess the risk of bias, and the data was synthesised us-
ing SWiM guidelines.

Results. Ibuprofen affects seizures by reducing the number, grade, and duration of seizure intensity in
the PTZ-induced rats. Despite the risk of bias assessment revealing some potential bias in the studies, our
study shows that ibuprofen has potency as an additional agent for epileptic seizures among febrile con-
vulsive patients.

Conclusion. In animal models of seizures, ibuprofen has an antiseizure effect by reducing the number,
grade, and duration of seizures.
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INTRODUCTION

Epileptic seizure (ES) is a transient period of signs and thermore, about 2 to 3% of ES develop epilepsy, de-
symptoms due to the abnormal excessive and synchro- fined as a brain disease characterised by recurrent un-
nous neuronal activity in the brain. The prevalence of provoked seizures as a result of paroxysmal neuronal
ES is approximately 8 to 10% of the population; fur- detachment from abnormally excited neurons with the
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consequence of the negative impact on quality of life,
emotional wellbeing, daily function, and productivity
of the patients and their caregivers (WHO, 2017; 2019).
The key management of ES is to abort the seizure by
administering anti-seizure medication (ASM). Altho-
ugh there are several agents for the treatment of ES, it
is still issues regarding the use of ASM agents, such as
allergy, the availability of drugs, and also the failure of
treatment (WHO, 2017), resulting in the challenge of
identifying a new agent that has the potency of antise-
izure including the role of non-steroidal anti-inflam-
matory drugs (NSAIDs) such as ibuprofen (Rawat et
al., 2019; Vezzani et al., 2019). Nowadays, there are few
studies regarding the antiseizure effect of ibuprofen de-
spite being widely used as an NSAID. So herewith, we
demonstrate the systematic review of the anti-seizure
effect of ibuprofen to get a better understanding of the
potency of ibuprofen for the additional ASM.

MATERIALS AND METHODS

A systematic review using the keywords “ibuprofen”
and (“anticonvulsant”, or “antiseizure” or “epileptic”,
“epilepsy”, or “neuroinflammation”) in the Science-
Direct, SpringerLink, Nature, and Pubmed databases
was conducted. The search was specific to studies pub-
lished between 2012 and 2022, which used animals as
subjects and didn’t use other anti-inflammation drugs.
The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 Checklist and Syn-
thesis Without Meta-Analyses (SWiM) guidelines were
used as the study’s protocols (Page et al., 2020; Camp-
bell et al., 2020). The results were compiled, and dupli-
cates were removed using Mendeley Desktop; then, ti-
tles and abstracts underwent screenings. To determine
their eligibility and relevance to the topic, articles that
made it past the initial screening underwent a thor-
ough screening that involved reading the full text of
the article. Articles eligible for data synthesis were in-
cluded in the study.

In total, 1376 articles were found from the data-
base search results. Before conducting the first round
of screening, 194 duplicates were removed using the
“Check for Duplicates” tool in the Mendeley Desktop
application. In the initial screening, 1182 articles were
screened by looking at the title, abstract, or keyword.

For the following reasons such as 1) The articles
contained research done on humans; 2) The articles
lacked the keywords used in the search, although key-
word search has been utilised; and 3) the articles were

evaluated subjects, resulting in the exclusion of 1156
articles. For instance, a study by Roberts and Chaney
(2018) titled “Heparin-induced Thrombocytopenia”
was deemed to have no relation to the review. After the
initial screening, 26 articles were retrieved and further
examined to ascertain whether they were eligible to be
included in the review. These articles were continued,
with some requiring further reading, such as the title
“NSAIDs in the treatment and/or prevention of neuro-
logical disorders” by Khansari and Coyne (2012), which
the reviewer deemed may still be included.

After in-depth reading, a total of 23 articles were
not included in the review for the following reasons:
1) Four articles have their subject used unsuitable; for
instance, the animal used was not a seizure model an-
imal; 2) The in-depth article reading was subjective-
ly deemed irrelevant by the reviewer because they felt
it was not in accordance to the study; for instance, the
article by Khansari and Coyne (2012) turned out to be
areview article which slipped through the filter applied
during the search. Only three articles were identified as
eligible to be included in the data synthesis described
in the PRISMA Flow Diagram (Fig. 1).

Using the systematic Review Centre for Laboratory
Animal Experimentation (SYRCLE) Risk of Bias Tool,
which consists of 10 questions, the quality of articles
included in this study was appraised (Hooijmans et al.,
2014). There were a total of 23 responses to each ques-
tion item, with the options being Yes (Y), No (N), and
Unclear (Un). The reviewer assessed objectively or sub-
jectively by looking at the evidence from the article’s
sentences. The questions were organised into groups
based on the questions. Items one, two, and three are
grouped into selection bias; items four and five are
grouped as performance bias; items six and seven are
detection bias; item eight is attrition bias; item nine is
reporting bias; and item 10 is other risk of bias. Some
items have more than one question, so they are distin-
guished by letters; for instance, in item two, there were
three questions: “a”, “b”, and “c”.

The clinical outcomes were identified from three
studies, including the occurrence of clinical seizures
(latency, grade, duration of seizure, Racine convulsion
score, first myoclonic jerk) as well interictal epilepti-
form discharges (spike, spine, slow wave), including
spike percentage, amplitude of waves obtained from
EEG recording.

The Local Research Ethics Committee approved
this study, and the ethical clearance was obtained from
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Figure 2. Summary of SYRCLE Risk of Bias Tool assessment.
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Table 1. Summary of article selection results

No. Author, year Design Samples

Intervention

Induction Results

1.  Durankusetal., Experimental 48 male

200 mg/kg and
2020 Sprague-Dawley 400 mg/kg

rats ibuprofen injection
intraperitoneally 30

Pentylenetetrazole
35mg/kg
intraperitoneally

Reduced spike percentage
in EEG, Racine Convulsion
Score and low first
myoclonic jerk

minutes before disease

induction
2. Pengetal, 2019 Experimental 60 male 30 mg/kg Pentylenetetrazole =~ Reduced, number, grade,
Sprague-Dawley ibuprofen injection 35 mg/kg latency, shortened duration
rats intraperitoneally 30 intraperitoneally of seizures and number of
minutes before disease small amplitude spikes and
induction spine slow waves in EEG
3. Liuetal,2020 Experimental 64 male 30 mg/kg Pentylenetetrazole  Reduced frequency, latency
Sprague-Dawley ibuprofen injection 35mg/kg and duration of seizures
rats intraperitoneally 30 intraperitoneally

minutes before disease

induction

it was not necessary because the characteristics of the
subjects had been equalised in the three studies. The
induction of disease was also considered adequate with
the equalisation of the time of disease induction in the
treatment groups, so in question 2c, the value of ,yes”
was given to all three studies. In allocation conceal-
ment, the three studies did not specifically explain the
existence of blindness during allocating subjects. Still,
there was also no evidence that the researcher could see
the allocation of subjects, so the value of unknown was
given to the three studies.

None of the three studies explained random hous-
ing, but the reviewer felt that subject placement did not
impact the study’s findings; hence, questions 4a and 4b
were answered with unknown values in all three stud-
ies. The researchers should have explained the blinding
procedure, and there is no proof that the researchers
were aware of the characteristics of the participants
who received the intervention and those who had con-
trol, leaving the three studies with unknown answers.

The three studies did not provide a specific explana-
tion for the randomised intervention outcome assess-
ment in the random outcome assessment, so an un-
known value was given. The blindness of the result tak-
er is not explained by the blinding of the assessor when
taking data. Still, the reviewer considered that the lack
of blinding does not influence the results because spe-
cific indicators are applied when retrieving data. So,
the unknown value was given in questions 7a and yes
in 7b. Assessments on handling incomplete data were
not described in all three studies but were considered
complete data by the reviewer.

Regarding the selected reporting question items,

the three studies answered all the questions and re-
search objectives previously stated, so items 9a and 9b
were given a yes value in all three studies. Meanwhile,
the reviewer assesses other biases subjectively based on
reading the articles.

The results of the selection of journals obtained from
the ScienceDirect, SpringerLink, Nature, and Pubmed
databases are collected into a table (Table 1), which con-
tains the title, author, year, research design, number of
samples in journals, interventions used, induction sub-
stances used, and results. In general, the three included
articles covered 172 Sprague-Dawley rats. These three
articles reported a decrease in the intensity of seizures
in subjects who were given ibuprofen before inducing
seizures with pentylenetetrazole (PTZ). Experiments
were carried out in Turkey and China. The average
subject weighs 200 to 300 grams and is 4-8 weeks old.
Based on the data extracted and synthesised, it was fo-
und that ibuprofen could reduce the intensity of the se-
izure, showed from the amplitude of Electroencephalo-
gram (EEG) was decreased in the ibuprofen+pentyle-
netetrazole (PTZ) group compared to PTZ only group
(Durankus etal., 2020; Peng et al., 2022; Liu et al., 2020).

DISCUSSION

Ibuprofen is a non-specific NSAID drug that inhib-
its Prostaglandin (PG) synthesis on the cyclooxygen-
ase (COX) enzyme (Goodman et al., 2018). Therefore,
ibuprofen is usually used due to its anti-inflammatory,
antipyretic, and analgesic effects. One seizure mecha-
nism is excessive neuroinflammatory processes, which
result in neuron hyperexcitability, making seizures ap-
pear unprovoked (Rawat et al., 2019).
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Based on the data synthesis, it was found that ibu-
profen reduced the seizures, which was shown by a re-
duced latency, grade, and duration of seizures as well
as Racine convulsion score and first myoclonic jerk
clinically and reduced spike percentage and lower am-
plitude in EEG recording them in a pentylenetetrazole
(PTZ)-induced models which maybe correlate with the
occurrence of seizures (Durankus et al., 2020; Peng et
al., 2022; Liu etal., 2020). One study by Durankus et al.
(2020) found that a 400 mg/kg dose had a greater effect
on seizure intensity than a 200 mg/kg dose.

The mechanisms of antiseizure of ibuprofen are still
unknown; one of the possibilities is through its anti-in-
flammatory effects. It is known that seizures can be in-
duced by neuroinflammation. Ibuprofen inhibited PG
synthesis, which played a role in the neuroinflamma-
tory response aside from systemic inflammation. Oth-
er studies have also found that ibuprofen can help re-
duce neuroinflammation in different disease models,
possibly contributing to reduced seizure.

A study conducted by Costa et al. (2021) demonstrat-
ed the combination of 1-Deoxynojirimycin and Ibupro-
fen reduced further degeneration due to microglia ac-
tivation, which triggered neuroinflammation in 1-me-
thyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-in-
duced Parkinson’s disease models in mice.

Another study conducted by Zhang et al. (2018) also
demonstrated that ibuprofen reduced proinflammatory
cytokines in the brain, including Tumor Necrosis Fac-
tor-a (TNF-a) and Interleukin-1f (IL-1f) in a mouse
Alzheimer’s disease model.

While these articles gave results on the anticonvul-
sant effects of ibuprofen by decreasing the intensity of sei-
zures, they did not provide the answer to whether ibupro-
fen could reduce the frequency of seizures in seizure ani-
mal models. Furthermore, an assessment by the SYRCLE
Risk of Bias Tool showed the articles lacked detailed ex-
planations when the intervention was carried out. It was
not clear in some procedures, especially in random out-
come assessment and blinding (Goodman et al., 2018).

The weakness of this review was the number of re-
viewers, which was only one. This could create a risk of
bias when screening articles and a less accurate risk of
bias assessment. Another area for improvement is that
only three articles can be included. Hence, the direc-
tion of the research results still needs to be clarified,
and further research is needed. However, it is also help-
ful for further research because it shows a knowledge
gap between the theory and research.

CONCLUSION

This systematic review showed the potential of ibupro-
fen to treat seizures, including febrile seizures. Ibupro-
fen could reduce the intensity of seizures. This could be
a good consideration for future clinical applications, but
future research is needed to ascertain the anticonvul-
sant effects and application in a clinical setting.
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