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Herbal Medicine-Induced Seizures in
Children: Single-Center Experience
Over 18 Months

Many common household herbal preparations may have
seizurogenic ingredients. We report 15 children with seizures fol-
lowing exposure to such compounds: oral ingestion of liquid
preparation in 13, and local application of balm and Eucalyptus oil
ingestion in one each. All children, except one, had generalized
seizures. This study highlights the need to address this history
during evaluation of first seizure, and increase awareness of
seizurogenic potential of such preparations.
Keywords: Adverse effects, Complementary and alternative
medicines, Epilepsy.

It is common practice in Indian households to treat minor
ailments with herbal preparations. They are considered natural
and safe, and are easily available as over-the-counter
medications. The herbal preparations have ingredients like
camphor, eucalyptus oil, menthol and other aromatic
compounds. All these compounds have adverse effects, with the
most serious being their tendency to provoke epileptic seizure.
The objective of the present study was to highlight the
seizurogenic potential of these components and increase
awareness among pediatricians.

This is a case record review, with cases having been
evaluated between December, 2018 and June, 2019 at a tertiary
care pediatric center in Southern India. All children (up to 18
years) with first afebrile (apparently unprovoked) seizure
presenting to emergency room were evaluated and treated as per
standard protocol [1]. The necessary investigations like blood
sugar, serum electrolytes, electroencephalography (EEG) and
neuroimaging were done, with extent of evaluation varying on
case-to-case basis, and treating physician’s discretion. Children
with confirmed acute symptomatic seizures (due to fever,
hypoglycemia, electrolyte disturbances, systemic infections)
and those with remote symptomatic etiology were excluded. All
the children in whom no cause could be identified, but had an
antecedent exposure to any of the seizurogenic compounds and/
or herbal preparations in any form (enteral, inhalational or local
application) were included. Children with unprovoked seizures
who were evaluated at other medical centers, but had come for
neurological consultation later, were also included if all the
inclusion criteria were met. The details of dose, route of
exposure, time between exposure and seizure onset, type and
duration of seizures were noted.

A total of 15 children (8 girls) met the inclusion criteria, with
median (range) age of 4.8 years (6 months-14 years) – 10 were
younger than 5 years (Table I). All children were with typical
development except one child with pre-existing ischemic stroke

and left hemiparesis due to mineralizing angiopathy. There was
no past history or family history of febrile seizures or epilepsy
in any of the subjects. All these herbal medicines were used by
the caretakers for treatment of minor ailments like nose block,
cold and cough in young children, and headache in older kids.

The most commonly used preparation was a liquid
formulation Zinda Tilismath (Karkhana Zinda Tilismath) (13,
86.7%); menthol plus was locally applied for one child and
eucalyptus oil ingestion in one child. For Zinda tilismath,
drinking after dilution with water was the commonest mode of
exposure (n=10), while three children had local application as
well. Its ingredients include eucalyptus oil, camphor, menthol,
thymol and alkanet root as mentioned in the package insert. One
child was exposed to herbal balm with similar composition. The
quantity of the liquid preparation used was 2-5 drops (6 of 13
children) and 0.5-2.0 mL (6 of 13 children). One child drank 5
mL of preparation.

Of 15 children, 8 were hospitalized. Two children were
admitted for status epilepticus (eucalyptus oil ingestion, 5 mL
of liquid formulation); one child was ventilated for 1 day for
poor respiratory efforts, and one child was admitted for two
days in view of prolonged post-ictal encephalopathy. Five
children were admitted for unprovoked seizures for one day
each. Mean duration of stay was 2.6 days. Later in the study,
children were managed on an outpatient basis if there was
unequivocal history of antecedent exposure to one of these
compounds, and other causes of acute symptomatic seizures
were ruled out. History of previous exposure to the herbal
medicine was present in 10 children. The median (range) interval
between exposure and onset of seizures was 49 (15-120)
minutes. The median (range) seizure duration was 3 minutes (30
seconds-5 minutes). Investigations like blood sugar, serum
calcium, magnesium, and serum electrolytes were done in all
children to rule out other causes of acute symptomatic seizures,
and were normal. EEG was done in ten children and was normal.
Five children underwent neuroimaging (computerized
tomographic scan, 3; magnetic resonance imaging, 2), which was
normal in all. This included two children with status epilepticus
and one child with focal seizures. During follow-up of 6-12
months, one child had afebrile seizure and one had febrile seizure
after one month and 20 days, respectively; the rest of the
children were normal.

To the best of our knowledge, this is the largest case series in
children till date, highlighting the seizurogenic potential of
herbal medications/compounds. The list of toxic compounds/
drugs that can cause acute symptomatic seizures is exhaustive
and include compounds like industrial chemicals, pesticides and
natural toxins [2]. Among these, natural plant toxins are the main
ingredients of many herbal medicines, and encephalo-pathy,
seizures, hallucinations, coma and death have been reported [3].

Few animal studies in rats have proven the seizurogenic
effects of camphor and 1,8-cineole, which is an ingredient of
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eucalyptus and other essential oils. They have shown that
epileptiform activity is induced by blockade of K+ channels and
upregulation of Ca2+ inward currents [4-6]. The toxic effects of
these compounds are more pronounced in children due to
immature brain. Some of them have dose-related effects and
some are idiosyncratic responses. When multiple compounds
are present in a preparation, the complex interplay of all
ingredients can cause toxic effects [7]. In a similar study by
Mathew, et al. [8] on eucalyptus oil inhalation and seizures, 10
patients (5 children) were studied [8]. The mean duration for
seizure onset and type of seizures were similar to our study.
However, all the patients in that study were evaluated with
EEG and imaging, whereas these were done in only a few of the
children in this study. This was so because during the later part
of the study duration, we could limit our investigations when an
unequivocal temporal relation was found with herbal compound
exposure.

In previous case reports of camphor poisoning in 4 children
(age range 15-36 months), the interval between exposure and
seizures was 40 minutes to 2 hours, similar to our study [9,10].
Duration of seizures in this study ranged from 2 minutes to 1
hour, with all requiring admission and observation. Dose was
mentioned for only one child (750 mg). In our study, the amount
of preparation taken had no correlation with either onset of
seizures or duration of seizures (excluding status epilepticus).
This is highlighted by the oldest case (case 14) developing
seizure after ingesting 3 drops of herbal substance. There were
no unique clinical, biochemical, imaging or electrographic
findings associated with herbal compound induced seizures in
our cohort.

Seizures occurring in association with minor infections

without fever, and underlying genetic predisposition for
epilepsy could not be ruled out. Two children in our study had
seizure recurrence within a month, and that is less likely to be
due to single exposure to herbal compounds. Long-term,
prospective studies should be done to answer this.

Despite the previous case reports in literature quoting
seizurogenic potential of the herbal compounds, this awareness
is lacking in both clinicians and parents. This was the reason five
children in our study were admitted (and underwent
neuroimaging) as either the history was taken later or exposure
was not considered causative initially.
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Table I Characteristics of Study Subjects

No. Age (mo)/ Amount Indication Seizure Seizure Seizure Hospitalization
sex  ingested a onset  (min) type duration (min) (d)

1 24/F 1 mL URI 90 GTCS 2 None 
2 35/M 1 mL URI 20  GTCS 2 1
3 168/M 1 mL Headache, body pain 60 GTCS 1 1
4 31/F 2 drops+LA URI 30 GTCS 5 None
5 6/M 2 drops+LA URI 20 GTCS 5 None
6 45/F 4-5 drops For general well being 90 GTCS 0.5 None
7 36/F Topicalc URI 30 GTCS 2 None
8 21/F 5 drops URI 15 GTCS 2 None
9 18/M 2 mL URI 60 GTCS 4 2
10 66/M 2 drops For digestion 120 Focalb 3 1
11 20/M 3 drops URI 30 GTCS 5 None 
12 79/M 2 mL URI 120 GTCS 1 2
13 36/F 5 mL Accidental ingestion 15 GTCS 30 6
14 118/F 3 dropsd Coryza 30 GTCS 45 4
15 73/F 2.5 mL URI 15 GTCS 5 2

GTCS: Generalized tonic clonic seizures; LA: Local application, aof liquid preparation taken orally; bwith behavioral arrest; cMenthol plus
balm; dEucalyptus oil.
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Pertussis Epidemic in Lower-Grade
Schoolchildren Without Preschool
Vaccination Boosters

We investigated the characteristics of patients with pertussis who
did not receive preschool vaccination boosters. Fifteen patients
with laboratory-confirmed pertussis and 29 pertussis-negative
patients were compared. All pertussis-positive patients, but only
17% of pertussis-negative patients, were elementary school age
and older.  There is a need to study the utility of routine preschool
pertussis vaccine booster in Japan.
Keywords: DPT, Immunization, LAMP, Seroprevalence.

The pertussis vaccine is effective in preventing Bordetella
pertussis infection and death, and the risk is high in young
infants who do not receive the vaccine [1]. B. pertussis infection
in siblings is considered a common route of transmission to
young infants [2]. Currently, three brands of DPT-IPV (acellular
pertussis, diphtheria and tetanus toxoids, and inactivated polio
combined) are used in Japan. All contain pertussis toxin and
filamentous hemagglutinin (6-23.5 and 23.5-51.5 µg/0.5 mL,
respectively), and one contains additional pertactin and fimbriae
(5 and 1 µg/0.5 mL, respectively) [3]. Children receive a total of
four doses of DPT-IPV: three primary doses at the ages of 3, 4,
and 5 months, and one booster dose at 18 to 23 months as a
national routine vaccination. In 2018, vaccine coverage for the
four doses was 95.0%, 95.7%, 96.2%, and 96.2%, respectively
[4]. The preschool pertussis vaccination booster is used in some
Asian countries like India, but not in Japan [5]; even though
Japan has one of the highest primary pertussis vaccination rates
in the world [6]. We, herein present data from an outbreak of
pertussis, which occurred mainly in lower-grade school children
without preschool vaccination boosters.

A retrospective chart-based study was conducted on
patients who visited the Saiwai Pediatric Clinic, Tokyo, Japan,
with persistent cough. Patients were examined by board-

certified pediatricians for suspected pertussis and received a
laboratory diagnosis between August and September, 2018. In
accordance with the Pediatric Respiratory Infection Practice
Guidelines in Japan [7], diagnostic tests for pertussis were
defined as positive by either nasal swab loop-mediated
isothermal amplification (LAMP) or anti-pertussis IgM/IgA in
sera. The positive and negative predictive rates of LAMP are
100% and 97%, respectively (Loopamp Pertussis Detecting
Reagents D; Eiken Chemical Corporation). The sensitivity of
anti-pertussis IgM and IgA are 29-56% and 25-44%, respectively
and the specificities are 93% and 99%, respectively (Novagnost
Bordetella pertussis IgM/IgA; Siemens Healthcare Diagnostics
KK). The patient background (sex, age, and vaccination
history), and diagnosis method were collected.

Statistical analyses included a bar graph review and Fisher
exact test of age-distribution comparisons. We used SPSS
Statistics 25 (IBM Corp.) and BellCurve for Excel for Windows
(Social Survey Research Information Co. Ltd.) software
programs.

    Of the 44 patients (age distribution: 0-21 years, median: 6
years), data of 15 patients who were diagnosed with laboratory-
confirmed pertussis (age: 7-21 years, median: 8 years) and 29
patients who were pertussis-negative (age: 0-11 years, median:
5 years) were compared. All patients (n=15) who were
pertussis-positive but only 17% (n=7) of patients who were
pertussis-negative were elementary school age and older (P<
0.001) (Fig. 1). All 16 preschool children were negative.
Excluding serodiagnosis cases (3 positive cases, 1 negative case),
a significant difference in age distribution (P<0.001) was also
observed. When a 2 × 2 table was prepared with 7 years of age as
the cut-off value, the sensitivity, specificity, positive predictive
rate, and negative predictive rates were 100%, 83%, 75%, and
100%, respectively.

None of the 44 patients had a history of preschool vacci-
nation booster at around 5 years of age. Of 15 children who were
positive, 14 patients had received four routine vaccinations and
the booster history was uncertain in 1 patient. Of 29 children
who were negative, 26 patients had received four routine vacci-
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