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CAMPHORATED OIL: STILL ENDANGERING THE LIVES
OF CANADLIN CHILDREN
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Camphor is a volatile, aromatic compound familiar to many

people as a principal ingredient in topical home remedies for
colds. It is highly toxic when ingested. Although camphor-
ated oil in concentrations of 1 % or greater is no longer sold
in the United States, preparations containing concentrations
of up to 20% are still sold over the counter in Canada. The
authors describe two children who suffered severe poisoning
after accidental ingestion of a small amount of camphorated
oil. Both children exhibited generalized tonic-clonic seizures
with subsequent respiratory depression. Treatment was

symptomatic, consisting of seizure control and respiratory as-

sistance. The authors argue that because camphorated oil is
of questionable benefit and poses a danger to the public it

should be removed from the market.

amphor has been used for hundreds of years as an

antiseptic, antipruritic, rubefacient, abortifacient,
aphrodisiac, contraceptive and lactation suppressant."2
Today, many people continue to use topical preparations
containing camphor because they create a local sensa-

tion of heat and mild anesthesia and carry a penetrating,
characteristic odour that is associated with "strong medi-
cine."3 Most familiarly, it is used in ointments, oils and
inhalants for the home treatment of colds. Camphorated
oil is a preparation of 19% or 20% camphor in a carrier
oil and is used mainly as a chest rub to relieve cold
symptoms.

The highly toxic effects of camphor have long been
established. A statement reflecting the level of concern

among pediatricians and poison centre staff with regard
to the use of camphor was issued by the Committee on

Drugs of the American Academy of Pediatrics in 1978.4

Le camphre est un compose aromatique volatil que beaucoup
de gens connaissent bien comme principal ingredient des
medicaments maison anti-rhume d!application externe. 11 est

tres toxique lorsqu'il est inger-. Meme si I'huile camphree dont
la concentration est superieure 'a 11 % n'est plus vendue aux

Ctats-Unis, des preparations contenant des concentrations qui
peuvent atteindre 20 % sont toujours vendues sans ordonnance
au Canada. Les auteurs decrivent les cas de deux enfants qui

ont et victimes dune intoxication grave apres avoir ing&dr ac-

cidentellement une faible quantit6 d'huile camphree. Les deux
enfants ont &e victimes de crises de grand mal gen6ralis6es
suivies d'une ddfaillance respiratoire. Le traitement symptoma-

tique visait a lutter contre les attaques et 'a fournir de l'assis-
tance respiratoire. Les auteurs soutiennent qu'il faudrait retirer
I'huile camphree du marche parce quielle presente un avantage

douteux et qu'elle est dangereuse pour la population.

In 1983 the US Food and Drug Administration (FDA)
ruled that the concentration of camphor in medicinal
products must not exceed 1 1 %. Recently, the Commit-
tee on Drugs of the American Academy of Pediatrics
readdressed the issue and expressed further concern

about the continued use and toxicity of camphor even at
concentrations below 11%.6 The committee recom-

mended that parents be made aware of common cam-

phor-containing products and of the potential dangers of
these products. Altemative therapeutic agents should be
considered whenever camphor might commonly be
used.

Meanwhile, camphorated oil in concentrations of up

to 20% is still stocked in many Canadian drug stores.
For some brands, the only waming about the hazardous
nature of the product is the statement on the label, in
small print, "For external use. Harmful if swallowed."
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This does little to communicate how toxic camphorated
oil'is: ingestion of as little as 5 mL can be enough to kill
a child.7 Because it is an over-the-counter product, no'
advice is given by a pharmacist at the time of purchase.
To highlight the extreme danger associated with cam-
phor, especially camphorated oil, we describe two chil-
dren who ingested camphorated oil and were admitted
to the Hospital for Sick Children, Toronto, during a sin-
gle week in September 1994.

CASE REPORTS

CASE 1

A 3-year-old girl weighing 15 kg who had had a pro-
ductive cough with clear sputum and nasal congestion
for 1 week had been given chest rubs with 19% cam-
phorated oil. While taking care of her two other chil-
dren, .the mother instructed her husband to give the
child her camphorated oil. The father, mistakenly think-
ing that it was to be administered like cough syrup,
gave. the child one teaspoonful of the camphorated oil
orally. Within 20 minutes the child had a generalized
tonic-clonic seizure lasting 5 minutes that was followed
by an irritable postictal state.

Upon arrival at a peripheral hospital the child experi-
enced a second generalized tonic-clonic seizure. Her
heart rate was 122 beats/min and her respiratory rate 8
breaths/min. The oxygen saturation was measured to be
97% with the child breathing room air, but the lips were
noted to be cyanotic. She was treated with 5 mg di-
azepam intravenously and was given oxygen by mask,
which resulted in a rapid improvement. After the general-
ized seizure the patient exhibited myoclonic movements
and increased muscle tone but no focal neurologic signs.

The child was subsequently airlifted to our hospital
for observation and further treatment. Upon arrival she
was alert, happy and active. No neurologic sequelae
were found on examination. Laboratory values, includ-
ing blood counts, electrolyte concentrations and blood
glucose concentrations, were normal.

CASE 2

A 15-month-old boy weighing 10 kg had been re-
ceiving chest rubs with 20% camphorated oil for his
cold. On one occasion, while his father was on the
phone, the toddler, who was playing on the floor,
opened the bottle of camphorated oil despite its "child-
proof" cap and consumed approximately 20 mL of the
oil. After checking the product label carefully, the father
called the poison information service and was told to
summon an ambulance immediately. Upon arrival of the
ambulance, about 10 minutes later, the child had a gen-

eralized tonic-clonic seizure. Oxygen was given, and
shortly afterward the seizure resolved.

The child was taken to a peripheral hospital, where
he had a second generalized tonic-clonic seizure. He
was given 2.5 mg diazepam intravenously, and the
seizure subsided after 45 seconds. Vital signs assessed
shortly after were stable: the temperature was 36.6°C,
heart rate 140 beats/min, respiratory rate 28 breaths/min,
blood pressure 1 8/60 mm Hg and oxygen saturation
98%. The child was irritable but consolable and respon-
sive. Two and a quarter hours after the ingestion of the
camphorated oil the child had a third generalized
tonic-clonic seizure, which was treated with 3.5 mg di-
azepam intravenously. Subsequently the child's respira-
tory rate dropped, and oxygen was given by continuous
positive airway pressure for a short time. He was given a
loading dose of 15 mg/kg phenobarbital and was trans-
ferred to our hospital. Venous blood gases taken before
transport while the child was breathing 100% oxygen
were as follows: pH 7.24, partial pressure of carbon
dioxide 47 mm. Hg, partial pressure of oxygen 123 mm
Hg, bicarbonate 20 mmol/L and base excess -7 mmolIL.

Upon arrival at our hospital the child had a blood
pressure of 74/56 mm Hg, for which 200 mL of normal
saline was given in rapid infusion. Oxygen saturation
was 100% on respiratory assistance. The child re-
sponded to pain stimuli only. He localized pain and
withdrew, but made no verbal response. Findings for the
remaining physical examination were normal. The
leukocyte count was 18.2 x 109/L, the hemoglobin level
101 g/L and the platelet count 471 x 109/L. The elec-
trolyte concentrations were normal except for a potas-
sium concentration of 3.3 mmol/L. The lactate dehydro-
genase level was elevated at 258 U/L, the aspartate
aminotransferase level was 37 U/L, the alanine amino-
transferase level 32 U/L, the alkaline phosphatase level
278 U/L and the bilirubin level 4 pmol/L.

The child was transferred to a stepdown unit and his
condition closely monitored. A chest x-ray film taken 16
hours after the ingestion appeared normal. The patient re-
mained drowsy for about a day and then recovered fully.

COMMENTS

The toxic effects of camphor are well documented.
By 1954 camphor poisoning had been reported more
than 130 times in the medical literature8 and camphor-
ated oil was involved in many cases reported thereafter.2
Frequently, it was ingested after being mistaken for cas-
tor oil, which was packaged similarly and has some simi-
larity in spelling.9"b' The highly toxic effects of camphor,
the incidence of severe poisonings and the lack of any
established role for camphorated oil in scientific medi-
cine led the FDA to remove products containing more
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than 11% camphor from the market in 1983.5 Despite
this measure, camphor intoxications continued to oc-
cur.36 In Canada, camphorated oil in concentrations of
up to 20% is still produced. It is sold in packaging that
does not adequately distinguish it from other products
and that does not give sufficient warning of its toxic na-
ture. As a result, accidental ingestions are still causing
life-threatening intoxications.

Camphor is rapidly absorbed when taken orally, but a
considerable amount can also be absorbed via inhalation
or through intact skin." Typically, symptoms begin 5 to
90 minutes after ingestion of a toxic dose.'-3"'2 Seizures oc-
curred as soon as 4 minutes after ingestion of 28 g of cam-
phorated oil by a 4X-year-old girl.,' The onset of seizures
can be sudden and may be followed by postconvulsive de-
pression and coma.'-310'4 Death may result from respira-
tory depression or complications of status epilepticus.26
Other neurologic symptoms include confusion, vertigo,
restlessness, delirium and hallucinations. Increased muscu-
lar activity, tremors and jerky movements often progress
to epileptiform convulsions. 1-3,10,12,13,15 Gastrointestinal
symptoms occur in most patients and consist of oral and
intestinal burning, nausea and vomiting. 3,10,12,13,15 Other
clinical manifestations that have been reported are tachy-
cardia, mydriasis, visual disturbances, urinary retention, al-
buminuria, mild transient elevations of the aspartate dehy-
drogenase and lactic dehydrogenase concentrations, and,
rarely, hepatic failure.1-38O0 Although a variety of other
conditions or intoxications can exhibit similar symptoms,
a strong odour of camphor on the breath or a history of
recent treatments with camphor-containing agents will
strongly suggest camphor intoxication.

It is crucial to realize that severe symptoms may arise
very rapidly. Consequently, emergency transportation to
a medical facility -is warranted.312 There are conflicting
views as to the merits of attempting to prevent absorp-
tion. Siegel and Wason'5 suggested that ipecac be used
to try to prevent absorption if more than 1 g is ingested,
the patient is seen within 2 hours, and no symptoms are
present. If symptoms are present and the patient is seen
within 2 hours, they recommended the use of gastric
lavage, charcoal and cathartics; if the patient is seen later
they recommended the use of only charcoal and cathar-
tics. This approach, however, is not supported by experi-
mental data. Given that seizures can occur suddenly and
without waming, others have recommended that the use
of ipecac be abandoned and that gastric lavage be used
with caution.23 Activated charcoal has been given, but
no study has demonstrated its effectiveness as a decon-
taminant in cases of camphor poisoning. Studies involv-
ing animals have shown no difference in the absorption
of camphor when activated charcoal was used.16

Supportive care, usually focusing on prevention and
control of seizures and on protection of the airway,

should be given as needed. Diazepam and phenobarbital
have been recommended for seizure control.23.bo12.''

Camphor is metabolized in the liver and subsequently
excreted in the urine as a pharmacologically inactive glu-
curonide compound. Enhancement of elimination in se-
verely poisoned patients has been attempted with the
use of lipid hemodialysis,'7"8 resin hemoperfusion'3 and
activated charcoal hemoperfusion.'9 However, most of
the camphor is distributed into body tissues; only a very
small amount is present in the blood. Although all of
these methods can remove the camphor from the blood
as it passes through dialysis, they are not effective in re-
moving camphor from the body. Mascie-Taylor, Widdop
and Davison'9 reported that although charcoal hemoper-
fusion efficiently cleared the blood of camphor, the total
amount of camphor removed was less than I % of the in-
gested dose."9 It must be concluded that such extracor-
poreal procedures are of limited benefit in serious cases
of camphor poisoning.

Hence treatment is predominantly symptomatic. Very
few means of causal treatment are available once a toxic
dose of camphor has been ingested. Inhibition of absorp-
tion may be ineffective in most cases because camphor is
rapidly absorbed, enhancement of elimination is pre-
vented by the agent's highly lipophilic nature, and an an-
tidote is not available. The only effective causal "treat-
ment' is the prevention of accidental ingestion.

In Canada camphorated oil in concentrations of 19%
and 20% is still available despite its documented high
toxicity and unproven efficacy. Moreover, it is still inap-
propriately labelled: its high toxicity is not indicated,
and it can easily be confused with castor oil or olive oil
preparations that are similarly packaged and labelled.
The crucial common features of the two cases we have
described are the use of camphorated oil- an obsolete
substance in modern evidence-based medicine- as a
cold remedy and the parents' lack of awareness of the
extreme oral toxicity of this product. How many of
these life-threatening accidents will it take before cam-
phorated oil is removed from the Canadian market?

After this case report was accepted for publication another child was
admitted to our bospital with severe camphor poisoning. A 15-month-
old girl had ingested an unknown amount of Vicks Vaporub (con-
taining 4.73% camphor, 2.6% menthol and 1.2% eucalyptus oil).
One and three-quarter bours after the ingestion the cbild bad a gener-
alized tonic-clonic seizure lasting 20 minutes. After sbe was treated
witbh mg diazepam rectally, the seizure subsided. Subsequent respira-
tory depression necessitated intubation and ventilation. Two furtber
seizures were treated witb lorazepam, pbenobarbital and pbenytoin.
The cbild was admitted to our intensive care unit and eventually re-

covered fully. This additional case underlines the immense toxicity of
campbor even when formulated in lower concentrations.

CAN MED ASSOC J * JUNE 1, 1995; 152 (11) 1823



- ~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .dv W2 a°............

1. Ellenhorn MJ, Barceloux DG (eds): Camphor. In Medical
Toxicology: Diagnosis and Treatment of Human Poisoning, Elsevier,
New York, 1988: 505-507

2. Liebelt EL, Shannon MW: Small doses, big problems: a se-
lected review of highly toxic common medications. Pediatr
Emerg Care 1993; 9: 292-297

3. Gibson DE, Moore GP, Pfaff JE: Camphor ingestion. Am J
Emerg Med 1989; 7: 41-43

4. Committee on Drugs, American Academy of Pediatrics:
Camphor: Who needs it? Pediatrics 1978; 62: 404-406

5. Food and Drug Administration: Proposed rules: external
analgesic drug products for over-the-counter human use;
tentative final monograph. Fed Regist 1983; 48: 5852-5869

6. Committee on Drugs, American Academy of Pediatrics: Cam-
phor revisited: focus on toxicity. Pediatrics 1994; 94: 127-128

7. Koren G: Medications which can kill a toddler with one
tablet or teaspoonful. [review] J Toxicol Clin Toxicol 1993; 31:
407-414

8. Smith AG, Margolis G: Camphor poisoning: anatomical and
pharmacologic study; report of a fatal case; experimental in-
vestigation of protective action of barbiturate. Am J Pathol
1954; 30: 857-868

9. Trestrail JH 111, Spartz ME: Camphorated and castor oil
confusion and its toxic results. Clin Toxicol 1977; 11:
151-158

10. Goldfrank LR, Bresnitz EA, Weisman RS: Camphor and
mothballs. In Goldfrank LR, Weisman RS, Flomenbaum NE
et al (eds): Goldfrank's Toxicologic Emergencies, 4th ed, Appleton
and Lange, East Norwalk, Conn, 1990: 669-673

11. Skoglund RR, Ware LL Jr, Schanberger JE: Prolonged
seizures due to contact and inhalation exposure to camphor.
A case report. Clin Pediatr 1977; 16: 901-902

12. Aronow R, Spigiel RW: Implications of camphor poisoning.
DrugIntellClinPharm 1976; 10: 631-634

13. Craig JO: Poisoning by the volatile oils in childhood. Arch
Dis Child 1953; 28: 475-483

14. Kopelman R, Miller S, Kelly R et al: Camphor intoxication
treated by resin hemoperfusion. JAMA 1979; 241: 727-728

15. Siegel E, Wason S: Camphor toxicity. Pediatr Clin North Am
1986; 33: 375-379

16. Dean BS, Burdick JD, Goetz CM et al: In vivo evaluation of
the adsorptive capacity of activated charcoal for camphor.
Vet Hum Toxicol 1992; 34: 297-300

17. Antman E, Jacob G, Volpe B et al: Camphor overdosage:
therapeutic considerations. N Y State J Med 1978; 78:
896-897

18. Ginn HE, Anderson KE, Mercier RK et al: Camphor intoxi-
cation treated by lipid dialysis. JAMA 1968; 203: 164-165

19. Mascie-Taylor BH, Widdop B, Davison AM: Camphor in-
toxication treated by charcoal hemoperfusion. Postgrad Med J
1981; 57: 725-726

July 16-20, 1995: 4th International Confer-
ence: Amsterdam '95 - Health Law and
Ethics in a Global Community

Amsterdam, the Netherlands
American Society of Law, Medicine and

Ethics, 765 Commonwealth Ave., 16th floor,
Boston MA 02215; tel 617 262-4990, fax 617
437-7596

July 23-28, 1995: 14th International Papillo-
mavirus Conference

Quebec City
Office of Continuing Medical Education, Rm.

1214, Faculty of Medicine, Laval University,
Quebec QC GIK 7P4; tel 418 656-5958, fax 418
656-2465

July 29-Aug. 2, 1995: Recent Progress in Hor-
mone Research 51st Conference

Stevenson, Wash.
The Endocrine Society, PO Box 630297, Balti-

more MD 21263; tel 301 941-0220, fax 301
941-0259

Aug. 7-11, 1995: 4th International Congress
on Amino Acids

Vienna, Austria
Dr. Gert Lubec, Department of Paediatrics,

University of Vienna, W3hringer GOrtel 18
A 1090 Vienna, Austria; fax 011 431
40400-3238

Aug. 8-12, 1995: 3rd World Congress of Med-
ical Acupuncture and Natural Medicine: Inte-
grated Complementary Medicine for All in the
21st Century

Edmonton
World Natural Medicine Foundation, 9904

106 St., Edmonton AB T5K 1C4; tel 403
424-2231 or 800 815-1116, fax 403 424-8520

Aug. 16-19, 1995: Canadian Society for Epi-
demiology and Biostatistics Conference '95

St. John's
CSEB Conference '95 Office, c/o Health Re-

search Unit, PO Box 23068, St. John's NF
AIB 4J6; tel 709 737-6720, fax 709 737-7382

Aug. 24-26, 1995: Canadian Health Economics
Research Association 6th Canadian Confer-
ence on Health Economics: Change and Resis-
tance in Health Care Systems

Waterloo, Ont.
Dr. Doug McCready, School of Business and

Economics, Wilfrid Laurier University, Waterloo
ON N2L 3C5; tel 519 884-1970, fax 519
884-0201

Sept. 8-10, 1995: Pri-Med (Primary Medicine
Today) Conference and Exhibition for Primary
Care Practitioners

Boston
Study credits available.
Hill Holliday Exhibition Services Inc., The

John Hancock Tower, 200 Clarendon St., Boston
MA 02116; tel 617 859-4476, fax 617
859-4357

Sept. 10-13, 1995: 12th European Conference
on Biomaterials

Porto, Portugal
12th European Conference on Biomaterials,

Instituto de Engenharia Biomedica, Praga Coro-
nel Pacheco, 1, 4000 Porto, Portugal; tel 011
351 2 208-7131, fax 011 351 2 208-7310

Sept. 13-16, 1995: Canadian Transplantation
Society and Canadian Association of Trans-
plantation Annual Meeting

Montreal
Collette Birks, director of communications,

Quebec Transplant, 1560 Sherbrooke St. E,
Montreal QC H2L 4K8; tel 514 876-6768
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