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Abstract
Eucalyptus oil (EO) and EO containing products are readily available worldwide over the counter as topical
nasal decongestants, rubefacients, anti-pyretics, and anti-inflammatory agents. However, EO is poisonous
when orally ingested, or otherwise internally administered, resulting in serious outcomes such as seizures,
vomiting, drowsiness, and even death. In this case report, we describe emergency measures adopted in a
suspected case of EO ingestion by a 17-month-old female infant. It was found that stomach washes with
normal saline followed by the oral administration of ranitidine to prevent vomiting restored and maintained
normalcy over a 24-hour period. We situate our experience within the Indian context and recommend that
pediatricians and healthcare workers routinely and explicitly warn parents about the serious consequences
of the incorrect usage of substances containing essential oils in general and EO in particular. 
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Introduction
The beneficial effects of eucalyptus oil (EO) either singly or in combination with volatile substances like
camphor and menthol, as well as its toxic properties in high doses have been well known for a long time (for
a recent review, see reference [1]). This has led to its worldwide usage, either singly or in combination, as a
home remedy for its decongestant, rubefacient, anti-inflammatory, analgesic, and antipyretic
properties. Additionally, EO is also used in topically applied insect repellents. However, EO also contains
toxic compounds including hydrocyanic acid that may cause multiple adverse reactions such as seizures,
vomiting, drowsiness, coma and, in sufficiently high doses, lead to death [2]. Moreover, owing precisely to its
ready availability and widespread usage in households, there is the ever-present hazard of children
swallowing EO or EO-containing formulations. The first case report of EO poisoning in English language
that we could trace dates back to 1898 from the former princely state of Travancore, now part of Kerala,
India [3]. A second early case report dates back to 1911, this time from the U.K. [4]. Other, more recent case
studies are available in the medical literature [5-9]. A retrospective analysis of cases of essential oil
ingestion by infants admitted to the The Hospital For Sick Children, Toronto, Canada found that, out of 251
cases recorded during December 1995 to March 1997, EO or formulations containing EO accounted for
233 cases [10]. Likewise, 41 cases of EO ingestion in children under 14 were reported to the Mater Children’s
Hospital, South Brisbane, Queensland, Australia between July 1, 1984 and July 30, 1994 [11]. Day et
al. surveyed poisoning cases from four medical facilities in the state of Victoria, Australia, and noted that
poisoning by EO was over-represented in the sample relative to poisoning by other agents [12]. A qualitative
study conducted in Cambodia in 2017 noted that the widespread usage of menthol and eucalyptus-derived
terpenes in rubbing oils as well as ointments and recommended counseling about the toxic aspects of these
products for parents and caregivers [13]. A study of 10 cases of EO poisoning-induced epileptic seizures
based on admissions at three tertiary care hospitals located in Bengaluru, India found that the patients had
been exposed to EO via inhalation (eight cases), intranasal instillation (one case), and massage (one
case) [14]. From some of the available case studies we note that while the maximum number of cases may be
attributed to ingestion, even topical application or inhalation of EO vapors can also result in adverse
reactions [6-7,14-16]. Intriguingly, the Queensland study also noted that 33 children were entirely
asymptomatic, including four who had reportedly swallowed more than 30 mL of EO [11]. Only two children
out of these 41 exhibited symptoms requiring some medical attention, but not advanced life support. Thus,
it is safe to surmise that, starting with the 1898 case report, the problem of inappropriate exposure to EO
continues to recur to the present day in a variety of settings, exhibiting a wide range of clinical outcomes. 

Case Presentation
A female infant aged 17 months was admitted to Aashlok Hospital after having accidentally ingested
approximately 0.5 mL of store-bought EO. The child exhibited symptoms of drowsiness but no seizures, and
her heart rate and respiratory rates were 140 beats/minute and 40/minute respectively. Ausculation revealed
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that her lungs were clear and that her S1 and S2 heart sounds were of normal intensity. No murmur was
found over the precardium. Abdominal examination by palpation indicated that the liver and spleen were of
normal size.

The medical history of the child was unexceptionable, starting with normal delivery after a full term
gestation, with a satisfactory immunization record and no known pre-existing conditions. After confirming
that she had no known allergies, stomach washes were carried out twice with 50 mL of normal saline
followed by aspiration using a feeding tube. One milliliter (25 mg) of the histamine H2-receptor antagonist
ranitidine (25 mg) was orally administered to prevent vomiting and consequent dehydration (administration
of an anti-emetic before stomach washes is not recommended during initial case presentation because
vomiting may actually help eliminate the ingested poison in the early stages).

In spite of this treatment, the child remained drowsy but without any vomiting. Therefore, she was kept
under observation overnight, which passed uneventfully. At the time of discharge her heart rate was
130/minute and the respiratory rate stood at 36/minute. A systemic examination was carried out, and no
abnormalities were detected. She was alert and active indicating the absence of any lasting adverse effects
on the central nervous system. Her parents were advised to report to the hospital in the event of the
recurrence of symptoms within 24 hours. However, no adverse event recurred and the child made a full
recovery.

Discussion
The ingestion of household items - household chemicals, medicines, and objects - by children is an avoidable
and well-recognized hazard. Based on the medicinal properties of plant-derived essential oils and their
seeming innocuousness due to their ‘natural’ origins, the public may be inclined to think that these are safe
for usage, including even for internal consumption. Historically, standard pharmacopeias have also
stipulated dosages of EO for internal consumption. The case report from 1898 [3] specifically mentions that
oral EO administration was recommended in the then-current edition of Whitla’s Pharmacy [17]. The case
report of 1911 again mentions the ingestion of EO within recommended dosage limits [4]. Likewise, Patel
and Wiggins also note in their 1980 case report of EO ingestion [5] that, as per Martindale: The Extra
Pharmacopeia (1977), an oral dose of 0.06-0.2 mL of EO was considered safe [18]. In addition to children
swallowing EO, the inadvertent administration of EO to children by adults has been reported. In the survey
by Day et al. (1997) seven such instances were reported [12]. This happened because the adult either mistook
the bottle for another formulation (six cases) or was grossly mistaken about the proper usage of the product
(one case). The same survey also pointed out that in most cases access to EO was gained due to its usage in
household vaporizer units, rather than direct access to the oil container. Finally, one of us (R.S.) would like
to place on record an admission by an elderly individual in 1978 of routine oral self-administration of a
topical formulation containing EO, menthol, and methyl salicylate mixed in milk during colds and coughs,
but without any adverse outcomes. Owing to the wide range of outcomes observed upon ingestion of EO and
the lack of standardization preventing meaningful comparison between different preparations available in
the market, it is probably better to avoid ingesting EO and take adequate measures to prevent accidental
ingestion. 

Improper usage or overdoses of readily available essential oils and other ‘medicinal’ substances generally
regarded as safe are especially important in the context of the large disparities in the availability of qualified
medical practitioners in urban versus rural areas of India. This problem was prominently highlighted in a
report on the status of the health workforce in India based on data obtained from the 2001 census published
by the World Health Organization (WHO) in 2016 [19]. The WHO report noted that 41.6% of 'allopathic' (i.e.
conventional modern medicine) practitioners in urban areas and 81.2% in rural areas did not possess any
medical qualifications. When viewed on an all-India basis, this amounted to 57.3% of all medical
practitioners not having any medical qualification. More troublingly, this implies that even though India has
already achieved the WHO-recommended ratio of one qualified doctor per 1000 population [20], there are
sizable numbers of unqualified practitioners having active access to patients. This situation is potentially
exacerbated by the presence of 3.8 times more doctors in urban areas than in rural ones [19]. Thus, even
though there are numerically ‘sufficient’ numbers of qualified doctors in India, their distribution is highly
uneven with highest concentrations being found in the large metro cities. Simultaneously, a large fraction of
the rural population remains underserved, probably resulting in a greater dependence on self-medication,
over-the-counter home remedies, and unqualified practitioners than we realize. Therefore, there is a real
danger of poisoning cases of both adults and children by such household remedies remaining unrecognized
and under-reported. 

Under these circumstances, pediatricians and general practitioners should try to familiarize themselves with
local usage patterns of home remedies and accordingly counsel parents and caregivers about the dangers
inherent in their incorrect usage, especially by children. More generally, all health workers (including para-
medical and traditional caregivers) could undertake to actively provide such counseling to members of their
local community whom they have access to. Last, but certainly not the least, manufacturers of EO-based
products should voluntarily and routinely incorporate prominent hazard warnings, preferably
pictorial/symbolic ones, on product labels and packages.
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Conclusions
In this case of accidental EO ingestion by a 17-month-old female infant, the child was found to be drowsy at
the time of admission to the hospital. However, she did not exhibit any other symptoms like vomiting or
seizures that are also associated with EO ingestion. Two stomach washes with 50 mL normal saline were
carried out. This was followed by the oral administration of 25 mg ranitidine as an anti-emetic to prevent
dehydration due to vomiting episodes. Thereafter, only supportive care was given. The patient made a
complete recovery over 24 hours and there was no recurrence of symptoms. 

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We would like to thank Mr. Ratan Jha, Assistant Library Officer, TERI School of Advanced Studies, for
procuring of some references in a very timely and efficient manner. This paper is dedicated to Mr. T.
Vinayakam and Mrs. Janaki Vinayakam, parents of G.R. and maternal grandparents of R.S. No funding was
received for this work.

References
1. Dhakad AK, Pandey VV, Beg S, Rawat JM, Singh A: Biological, medicinal and toxicological significance of

eucalyptus leaf essential oil: a review. J Sci Food Agric. 2018, 98:833-848. 10.1002/jsfa.8600
2. Whitman BW, Ghazizadeh H: Eucalyptus oil: therapeutic and toxic aspects of pharmacology in humans and

animals. J Paediatr Child Health. 1994, 30:190-191. 10.1111/j.1440-1754.1994.tb00613.x
3. Esmonde-White HP: Eucalyptus oil poisoning . Ind Med Gaz. 1898, 33:107.
4. Foggie WE: Eucalyptus oil poisoning . Br Med J. 1911, 1:359-360.
5. Patel S, Wiggins J: Eucalyptus oil poisoning . Arch Dis Child. 1980, 55:405-406. 10.1136/adc.55.5.405
6. Spoerke DG, Vandenberg SA, Smolinske SC, Kulig K, Rumack BH: Eucalyptus oil: 14 cases of exposure . Vet

Hum Toxicol. 1989, 31:166-168.
7. Waldman N: Seizure caused by dermal application of over-the-counter eucalyptus oil head lice preparation .

Clin Toxicol (Phila). 2011 , 49:750-751. 10.3109/15563650.2011.602084
8. Young S, O’Driscoll R, Antony M, Whyte I: Massive eucalyptus oil overdose . Intern Med J. 2017, 47:1085-

1086. 10.1111/imj.13532
9. Hume SJ, Rotella JA, Gome JJ, Wong AY: Massive eucalyptus oil overdose leading to prolonged coma . Clin

Toxicol (Phila). 2019, 57:829-830. 10.1080/15563650.2019.1578368
10. Flaman Z, Pellechia-Clarke S, Bailey B, McGuigan M: Unintentional exposure of young children to camphor

and eucalyptus oils. Paediatr Child Health. 2001, 6:80-83.
11. Webb NJ, Pitt WR: Eucalyptus oil poisoning in childhood: 41 cases in south-east Queensland . J Paediatr

Child Health. 1993, 29:368-371. 10.1111/j.1440-1754.1993.tb00537.x
12. Day LM, Ozanne-Smith J, Parsons BJ, Dobbin M, Tibballs J: Eucalyptus oil poisoning among young children:

mechanisms of access and the potential for prevention. Aust NZ J Public Health. 1997, 21:297-302.
10.1111/j.1467-842X.1997.tb01703.x

13. Bazzano AN, Var C, Grossman F, Oberhelman RA: Use of camphor and essential oil balms for infants in
Cambodia. J Trop Pediatr. 2017, 63:65-69. 10.1093/tropej/fmw013

14. Mathew T, Kamath V, Kumar RS, et al.: Eucalyptus oil inhalation-induced seizure: a novel, underrecognized,
preventable cause of acute symptomatic seizure. Epilepsia Open. 2017, 2:350-354. 10.1002/epi4.12065

15. Kumar KJ, Sonnathi S, Anitha C, Santhoshkumar M: Eucalyptus oil poisoning . Toxicol Int. 2015, 22:170-171.
16. Darben T, Cominos B, Lee CT: Topical eucalyptus oil poisoning . Australas J Dermatol. 1998, 39:265-267.

10.1111/j.1440-0960.1998.tb01488.x
17. Whitla W: Elements of Pharmacy, Materia Medica and Therapeutics . H. Renshaw, London; 1882.
18. Martindale W: The Extra Pharmacopoeia, Incorporating Squire’s Companion . Wade A, Reynolds JEF (ed):

Pharmaceutical Press, London; 1977.
19. Fan V, Anand S: The Health Workforce in India . World Health Organization, Geneva; 2016.
20. Kumar R, Pal R: India achieves WHO recommended doctor population ratio: a call for paradigm shift in

public health discourse!. J Fam Med Prim Care. 2018, 7:841-844.

2019 Sitaraman et al. Cureus 11(9): e5734. DOI 10.7759/cureus.5734 3 of 3

https://dx.doi.org/10.1002/jsfa.8600
https://dx.doi.org/10.1002/jsfa.8600
https://dx.doi.org/10.1111/j.1440-1754.1994.tb00613.x
https://dx.doi.org/10.1111/j.1440-1754.1994.tb00613.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5140925/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2332914/
https://dx.doi.org/10.1136/adc.55.5.405
https://dx.doi.org/10.1136/adc.55.5.405
https://www.researchgate.net/publication/20227387_Eucalyptus_oil_14_cases_of_exposure
https://dx.doi.org/10.3109/15563650.2011.602084
https://dx.doi.org/10.3109/15563650.2011.602084
https://dx.doi.org/10.1111/imj.13532
https://dx.doi.org/10.1111/imj.13532
https://dx.doi.org/10.1080/15563650.2019.1578368
https://dx.doi.org/10.1080/15563650.2019.1578368
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2804512/
https://dx.doi.org/10.1111/j.1440-1754.1993.tb00537.x
https://dx.doi.org/10.1111/j.1440-1754.1993.tb00537.x
https://dx.doi.org/10.1111/j.1467-842X.1997.tb01703.x
https://dx.doi.org/10.1111/j.1467-842X.1997.tb01703.x
https://dx.doi.org/10.1093/tropej/fmw013
https://dx.doi.org/10.1093/tropej/fmw013
https://dx.doi.org/10.1002/epi4.12065
https://dx.doi.org/10.1002/epi4.12065
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4721170/
https://dx.doi.org/10.1111/j.1440-0960.1998.tb01488.x
https://dx.doi.org/10.1111/j.1440-0960.1998.tb01488.x
https://archive.org/details/b20420298/page/n6
https://scholar.google.com/scholar?q=intitle:The Extra Pharmacopoeia%2C Incorporating Squire%E2%80%99s Companion
https://www.who.int/hrh/resources/hwindia_health-obs16/en/
http://www.jfmpc.com/article.asp?issn=2249-4863%3Byear%3D2018%3Bvolume%3D7%3Bissue%3D5%3Bspage%3D841%3Bepage%3D844%3Baulast%3DKumar

	A Pediatric Case of Accidental Eucalyptus Oil Poisoning from New Delhi, India: Emergency Measures, Historical Context, and Implications for Practice
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


