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ABSTRACT

Introduction: Seizure is the most common neurological medical emergency in
pediatric practice. Midazolam is a potent anticonvulsant and is rapidly absorbed
from the rectal, nasal, and buccal mucosa. Due to lack of availability of nasal
midazolam, sufficient studies and data regarding efficacy of use of buccal
midazolam in resource poor country like Nepal, we are still uncomfortable with
use of buccal midazolam in acute management of convulsion.

Objectives: The objective of this study was to evaluate the efficacy of buccal
midazolam in controlling acute seizures in children as well as neonates attending
pediatric department, neonatal intensive care unit, pediatric intensive care unit
and emergency.

Methodology: It was a descriptive cross-sectional prospective study. Total of
38 patient were enrolled by nonprobability consecutive sampling. Injection
midazolam was used through buccal route at a dose of 0.3-0.5 mg/kg. Data
were collected using a pre-tested questionnaires’. SPSS version 25 was used for
statistical analysis of the collected data using appropriate statistical tests.

Results: Among the 38-enrolled study population GTCS (generalized tonic- clonic
convulsion) was the commonest form of seizure 32(84.21%). The most common
cause of convulsion was simple febrile convulsion with viral fever 15(39.4%). Total
36 out of 38(94.7%), had seizure controlled within 5 minutes and only 2out of
38(5.3%) had no control of seizure with buccal midazolam. The most commonly
observed side effect was sedation 31/36(86.1%) among the study population.

Conclusion: Buccal midazolam seemed effective in management of acute
convulsion. Use of buccal midazolam, will save our human resources involved in
IV cannulation and prompt our drug administration time leading to early cessation
of seizures.

Introduction

Benzodiazepines, given via the intravenous or rectal route have generally been
used as first-line drugs. Midazolam is a potent anticonvulsant, rapidly absorbed
from the rectal, nasal, and buccal mucosa.’ Buccal midazolam is one such
alternative in acute convulsion. Nasal and buccal midazolam is being used as first
line treatment in management of acute convulsion abroad.? Studies suggest that
buccal midazolam is as effective as rectal diazepam at resolving seizures, if not
more effective, and that buccal midazolam is probably the preferred option.? But
due to lack of availability of nasal midazolam and data regarding efficacy of use of
buccal midazolam in resource poor country like Nepal, we are still uncomfortable
with use of buccal midazolam in acute management of convulsion. Nasal and
buccal midazolam is being used as first line treatment in management of acute
convulsion abroad. It would be a pioneer study in Nepal regarding the use of buccal
midazolam for control of acute convulsion. Also in small children, IV access can be
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difficult and time consuming. If we start using buccal midazolam
for acute convulsion management, it will help us to save our
human resources involved in IV cannulation and will prompt our
drug administration time leading to early cessation of seizures
in such neurological emergency. This study aims to evaluate
the efficacy of buccal midazolam in controlling acute seizures
in children as well as neonates attending pediatric department,
neonatal intensive care unit, pediatric intensive care unit and
emergency of Birat Medical College Teaching Hospital.

Methodology

It was a cross-sectional prospective study among pediatric
patients and neonates admitted with acute convulsion or
developed convulsion during the hospital stay. Also, in admitted
patients already on anticonvulsant, seizure re-occurred were
included and acute management of seizure were done by
buccal midazolam. Also, patients admitted through emergency
who presented with convulsion were enrolled. With permission
from Head of the department and treating consultants of
the department, a consensus regarding acute management
of convulsion with buccal midazolam was made. The junior
residents, emergency attending doctors and doctors on the
floor and staffs were trained regarding the delivery of drugs.
This was circulated to emergency, PICU, NICU and pediatric
Ward. Injection midazolam was used with a dose of 0.3-0.5
mg/kg. For neonates and infants up to 3 months of age dose
was calculated strictly based on their body weight. For ease of
practice and because a child with active convulsion is difficult
to weight, the following doses for buccal midazolam: 2.5 mg
for children aged 3-12 months, 5 mg for 1-4 years, 7.5 mg for
5-9 years, and 10 mg for 10 years or older was used. The drug
was administered by trained personnel. As soon as the decision
to treat was made, buccal midazolam in the appropriate dose
was drawn into a syringe. Patients received buccal midazolam
by placing the syringe between their teeth and cheek, and after
drug administration the cheek was gently massaged. Patients
were followed up for at least 48 hours post drug administration.
Data regarding particulars of the patient, type of seizure,
duration of seizure, time consumed for drug administration,
time since drug administration to cessation of the seizure, any
adverse effects if noticed and its management were recorded
from the inpatient documents and if needed was enquired from
the attending doctor and nursing staffs. Data collection tool was
a pre-tested questionnaire. Data were presented in tabular form
edited manually. The entered data were checked, verified and
analyzed by computer-based programme statistical package for
social science (SPSS) for windows version 25.

Results

Among the 38-enrolled patient most of them were in the age
range 1-5 years 29(76.4 %) with mean age of 2.05+0.56 years,
male: female ratio of 1:1.5(Table 1). Similarly, table 2 shows the
different types of seizures among the study population. GTCS
(generalized tonic clonic convulsion) was the commonest form
of seizure 32(84.21%) among the study population (Table 2).
Similarly, table 3 shows different causes of convulsion among
the study population. The most common cause of convulsion
was simple febrile convulsion with viral fever 15(39.4%). Among

the study population 36 out of 38(94.7%), had seizure controlled
within 5 minutes and only 2out of 38(5.3%) had no control of
seizure with buccal midazolam. The most common observed
side effect was sedation 31 out of 36(86.1%) among the study
population (Table 4).

68 (patient admitted with seizure during study period)

20 Patients received injectable antiepileptic prior to
presentation in emergency and excluded

5 Patient received injectable midazolam in BMCTH emergency
due to non-adherence to the departmental protocol of giving
oral midazolam and were exclude

Total 43

JVS Patient couldn’t be enrolled because they left against
medical advice

38(received buccal midazolam and were enrolled and analyzed

Tablel: Flowchart of enrollment of study population

<1lyrs. 4 10.5

asys 0 7ea
6-10 yrs. 4 10.5

sloys 128
Mean +SD 2.05+0.56

se
Male 14 36.8

Male: female ratio 1:1.5

GTCS 32 84.21
Focal 2 5.26

Table 2: Demographic and clinical characteristics of the study
children (n=38)

Diagnosis

Frequ

Complex febrile convulsion with URTI 11

Epilepsy 1 2.6

Meningoencephalitis 1 2.6

LONS with meningitis 2 5.2
EONS with hypoglycemia 1 2.6
VitaminB12 deficiency 1 2.6
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Table 3: Diagnosis of the study population who presented with
convulsion

Convulsion control | Convulsion not
Parameters
group controlled group

Adverse Effects

Respiratory depression  4/36(11.1%) 0/2

6/36(16.6%) 1/2(50%)

Nausea and vomiting

Table 4: Control of convulsion and observed adverse effects
among convulsion control and not controlled group

Discussion

Benzodiazepines, given via the intravenous or rectal route have
generally been used as first-line drugs. Midazolam is a potent
anticonvulsant and is rapidly absorbed from the rectal, nasal,
and buccal mucosa.* Buccal midazolam is one such alternative in
acute convulsion. Nasal and buccal midazolam is being used as
first line treatment in management of acute convulsion abroad.?
Studies suggest that buccal midazolam is as effective as rectal
diazepam at resolving seizures, if not more effective, and that
buccal midazolam is probably the preferred option.? But due to
lack of availability of nasal midazolam and data regarding efficacy
of use of buccal midazolam in resource poor country like Nepal,
we are still uncomfortable with use of buccal midazolam in acute
management of convulsion.

So, we aimed to see the effectiveness of buccal midazolam
in controlling acute convulsion among patients admitted in
pediatric ward, Pediatric intensive care unit and neonatal
intensive care unit of Birat Medical College Teaching Hospital
(BMCTH). No previous such studies were performed at the
Pediatrics Department of BMCTH. The first and pioneer such
study at BMCTH showed that among the 38 enrolled patient
most of them were in the age range 1-5 years 29(76.4 %) with
mean age of 2.05+0.56 years, male: female ratio of 1:1.5(Table
1). Ashrafi et al., and Mpimbaza et al., conducted similar studies
to see efficacy of buccal midazolam among pediatrics patient
above 3 months but in our study, we have enrolled neonates
as well [1,2]. Buccal midazolam was found equally effective in
control of acute convulsion with only few adverse effects among
neonates as well. There are very few studies to see effectiveness
of buccal midazolam in acute neonatal seizure till now. Similarly,
table 2 shows the different types of seizures among the study
population. GTCS (generalized tonic clonic convulsion) was
the commonest form of seizure 32(84.21%) among the study
population (Table 2). Ashrafi et al., Mpimbaza et al., Doose et
al., and Tonekaboni et al., in similar studies found generalized
tonic clonic convulsion as the most common form of seizure in
pediatrics which is similar to finding in our studies.>*>** Similarly,
table 3 shows different causes of convulsion among the study
population. The most common cause of convulsion was simple
febrile convulsion with viral fever 15(39.4%). Mpimbaza et al.,

Doose et al., Tonekaboni et al., and Mclntyre J also in their similar
studies concluded febrile seizure is the common cause of seizure
among pediatrics patients which is similar to our study. >**> But
in study done by Mpimbaza et al., a study from Uganda, common
cause of fever was malaria which is endemic for malaria but in
our study common cause for febrile seizure was Viral fever. In a
similar study done by Lahat Eat al., showed upper respiratory
tract infection as the common cause of febrile seizure among
the enrolled patients from Korea. Among the study population
36 out of 38(94.7%), had seizure controlled within 5 minutes
and only 2 out of 38(5.3%) had no control of seizure with buccal
midazolam. The most common observed side effect was sedation
31 out of 36(86.1%) among the study population (Table 4). Our
results are comparable to previous studies. In a randomized trial
reported by Scott RC et al., buccal midazolam was used to treat
40 seizures in 14 students. In their study, midazolam ceased
75% of the seizures.” In another study by Kutlu NO et al., the
efficacy of buccal midazolam was examined in children with
prolonged seizures. Nineteen children with prolonged seizure
were treated with buccal midazolam with a dose of 0.3 mg/
kg. Of these 19 seizures, 16 (84.2%) ceased within 10 min of
buccal midazolam administration. In their study, all patients with
convulsions shorter than 30 min showed a complete response
(100%) and no clinically important adverse effects were seen
in any patients.® In a randomized controlled trial reported by
Mclintyre J et al., the safety and efficacy of buccal midazolam
versus diazepam for emergency treatment of seizures in children
were studied. In their study, 219 separate episodes of seizures in
177 patients were treated. The cut-off point for seizure control
was 10 min after drug administration. Therapeutic success was
56% (61 of 109) for buccal midazolam. Buccal midazolam was
not associated with more adverse effects. A randomized clinical
trial was performed in Ugandan children by Mpimbaza A et al.
They compared buccal midazolam with rectal diazepam in the
treatment of prolonged seizures in children. In their study,
malaria was the most common (67.3%) underlying etiology for
acute prolonged seizures. This was a single-blind trial and 330
patients were enrolled. Treatment failure occurred in 50 (30.3%)
of 165 patients who received buccal midazolam.>>”# Respiratory
depression occurred infrequently. The researchers concluded
that buccal midazolam was safe and effective in controlling acute
convulsion in children. But when children with malaria were
excluded the effectiveness of buccal midazolam was increased
to 60 % and this low effectiveness could be due underlying
etiology for seizure.

Similarly, Wilson MT et al., carried out a telephone survey to
evaluate the effectiveness and convenience of nasal/buccal
midazolam in terminating prolonged seizures in the community.
In this survey, 40 families were evaluated. A total of 33/40 (83%)
families who had used it found it effective and easy to use.’ The
results of our study must be interpreted in the face of certain
limitations. This study was not blinded and had no control group.
Doses of drugs in our study were comparable to those in previous
studies. Dose calculated according to body weight so there
would have been less possibility of dose related adverse effects.
There were no significant differences in sedation episodes in
term and preterm infants. We were able to conclude that buccal
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midazolam is effective in control of acute convulsion in childrens
as well as neonates. This has built up confidence among the
junior doctors of pediatrics department at Birat Medical College
Teaching Hospital to use buccal midazolam in acute convulsion.
After this study we were able to develop a departmental protocol
to use buccal midazolam for acute convulsion in pediatrics at
Birat Medical College Teaching Hospital without rushing out
for difficult intravenous canulation in emergency situation like
convulsion.

Conclusion

Buccal midazolam seemed effective in management of acute
convulsion among the study population. So, we can start using
buccal midazolam for acute convulsion management in pediatric
patients as well as neonates, it will help us to save our human
resources involved in IV cannulation and will prompt our drug
administration time leading to early cessation of seizures in such
neurological emergency.

This has built up confidence among the junior doctors of
pediatrics department at Birat Medical College Teaching Hospital
to use buccal midazolam in acute convulsion. After this study
we were able to develop a departmental protocol to use buccal
midazolam for acute convulsion in pediatrics and neonates as
well at Birat Medical College Teaching Hospital without rushing
out for difficult intravenous canulation in emergency situation
like convulsion.

Limitation of the Study

It was a single-centered, small study population, non-blinded
study and no control group were all limitations in our study.
As seen from the study most of the seizure are febrile seizure,
there may be high chances of spontaneous resolution which
we could not differentiate because we treated all the seizure
episodes despite underlying pathalogy. May be another study
can be conducted to see whether febrile seizure resolves on its
own or not without treatment. Hence, large scale, multicenter
prospective studies comparing effectiveness and ease of use
of buccal midazolam with that of injectable midazolam will be
needed to validate our findings.

Acknowledgements

| would especially like to thank Professor Dr. Hemsagar Rimal,
Professor, Associate professor Dr. Satish yadav and Associate
Professor Dr. Surya bahadur Parajuli for their continuous
guidance and expert opinion throughout the study period. Also
thankful to Dr. Ashok Yadav, Dr. Anil Regmi, Dr, Anand shah, Dr.
Vijay sha Dr. Ajit shah, Dr Subhashish Sunuwar, Dr. Krishna Shah,
Dr. Raja Babu Gupta, Dr. Sagar Bhagat for their support during
patient enrollment and data collection. Also thankful to Sabina
Dhakal sister (In charge of NICU), Renu Rawat sister (In charge of
Pediatric ward) and Apsara Purkuti sister (In charge of PICU and
other staffs for their support during patient enroliment as well.

Conflict of Interest: None
Financial Disclosure: None

References

1.

AshrafiMR, KhorasaniN, ParvizKarimiP, MalamiriRA, Bavarian
B, Zarch AV. Efficacy and usability of buccal midazolam in
controlling acute prolonged convulsive seizures in children.
European Pediatric Neurology Society. 2010;14(1): 434-38.
DOI: 10.1016/j.ejpn.2010.05.009

PMID: 20554464

Mpimbaza A, Ndeezi G, Staedke S, Rosenthal PJ, Byarugaba
J. Comparison of Buccal Midazolam with Rectal Diazepam in
the Treatment of Prolonged Seizures in Ugandan Children: A
Randomized Clinical Trial. PEDIATRICS. 2008; 121(1): 58-65.
DOI: 10.1542/peds.2007-0930

PMID: 18166545

Doose H, Lunau H, Castiglione E, Waltz S. Severe idiopathic
generalized epilepsy of infancy with generalized tonic-
clonic  seizures.  Neuropediatric. 1998;29(5):229-38.
DOI: 10.1055/s-2007-973567

PMID: 9810557

Tonekaboni SH, Farhad Shamsabadi FM , Anvari
SS , Mazrooei A, Ghofrani M. A Comparison of Buccal
Midazolam and Intravenous Diazepam for the Acute

Treatment of Seizures in Children. Iran J Pediatr.
2012;22(3):303-308.

PMID: 23399743

Mcintyre J, Robertson S, Norris E, Appleton R,

Whitehouse WP, Phillips B. Safety and efficacy of buccal

midazolam versus rectal diazepam for emergency
treatment of seizures in children: a randomized
controlled trial. The Lancet.2005;366(1):205-10.

DOI: 10.1016/S0140-6736(05)66909-7
PMID: 16023510

Lahat E, Goldman M, Barr J, Bistritzer T, Berkovitch M.
Comparison of intranasal midazolam with intravenous
diazepam for treating febrile seizures in children:
prospective  randomized study. BMIJ. 2000; 321.
DOI: 10.1136/bmj.321.7253.0/d

Sc Scott RC, Besag FM, Neville BG. Buccal midazolam
and rectal diazepam for treatment of prolonged
seizures in childhood and adolescence: a randomized
trial.  Lancet. 1999 Feb  20; 353(9153):623-6.
DOI: 10.1016/S0140-6736(98)06425-3

PMID: 10030327

Kutlu NO, Dogrul M, Yakinci C, Soylu H. Buccal
midazolam for treatment of prolonged seizures
in children. Brain Dev. 2003; 25(1):275-8.

DOI: 10.1016/s0387-7604(02)00230-9
PMID: 12767460

Wilson MT, Macleod S, O’Regan ME. Nasal/buccal midazolam
use in the community. Arch Dis Child. 2004; 89(1):50-1.
DOI: 10.1136/adc.2002.019836

PMID: 14709505 PMCID: PMC1755919

www.bjhs.com.np | VOL. 10 | NO. 3 | SEP-DEC



https://doi.org/10.1016/j.ejpn.2010.05.009
https://doi.org/10.1542/peds.2007-0930
https://doi.org/10.1055/s-2007-973567
https://doi.org/10.1016/S0140-6736(05)66909-7
https://doi.org/10.1136/bmj.321.7253.0/d
https://doi.org/10.1016/S0140-6736(98)06425-3
https://doi.org/10.1016/s0387-7604(02)00230-9
https://doi.org/10.1136/adc.2002.019836

Yadav R et.al. Sep-Dec. 2025; 10 (3) 37-41. Original Research Article

10. Hartman ME and Cheifetz IM 2012. Pediatric
Emergencies and Resuscitation in Kliegman, Stanton,
Schor, Geme and Behrman, Nelson  Textbook
of  Pediatrics, Elsevier = Saunders, pp.489- 506.
DOI: 10.1007/s00247-017-3907-9

www.bjhs.com.np | VOL. 10 | NO. 3 | SEP-DEC 41



https://doi.org/10.1007/s00247-017-3907-9

