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Background: Methyl salicylate overdose is usually caused by frequent topical applications or accidental ingestion, especially in children.

Case Report: A 77yearold woman was admitted with an altered mental status, mild fever, and tachypnea. Initial laboratory analysis
showed metabolic acidosis with respiratory compensation without significant abnormal signs. On admission, hyperthermia was aggra-
vated by antipyretics. On the second day after admission, one of her family members found methyl salicylate lotion in her cup, and she

survived with hydration and conservative management.

Conclusion: We report the first case of an elderly patient intoxicated by oral ingestion of topical methyl salicylate.
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INTRODUCTION

Acetyl salicylate or methyl salicylate (liniment, Men-
tholatum® oil of wintergreen) are anti-analgesic and anti-
rheumatic agents used as topical preparations for the
skin world widely. Methyl salicylate, especially, can cause
a rapid onset and severe form of salicylate toxicity from
the liquid, highly concentrated, and lipid soluble forms.'
Methyl salicylate overdose is usually caused by frequent
topical applications or accidental ingestion especially in
children.” Herein, we present an elderly patient who had
an altered mental status and hyperthermia and was shown

to be intoxicated from the oral ingestion of topical methyl
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salicylate.

CASE REPORT

A 77-year-old woman was admitted with an altered
mental status, mild fever with a temperature of 37.8C,
and tachypnea with 24 breaths/minute. Her other vital
signs were stable. She had a past history of hypertension,
asthma and ischemic cerebral stroke one year ago. She
had showed cognitive dysfunction since one and a half
year ago, such as trouble in finding the way, forgetting the
familiar names, and difficulties for keeping up personal
hygiene.

On admission, her mental status was a stupor. Physical
examination of the cardiac, pulmonary, abdominal, and
neurological system was unremarkable. Initial laboratory
analysis showed metabolic acidosis with respiratory com-
pensation. Other laboratory findings for complete blood
count, electrolyte, chemistry, urinalysis and chest x-ray

finding were unremarkable except for mild leukocytosis
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Figure 1. Brain magnetic resonance image. (A, B) Diffusion weighted imaging showed no acute ischemic lesion. (C, D) T2-weighted fluid
attenuated inversion recovery showed nonspecific periventricular high signal intensities, old lacunar infarction in left basal ganglia, and

diffuse senile brain atrophy.

at 17000/uL with a mildly elevated C-reactive protein at
1.6. There were no newly developed lesions on the brain
magnetic resonance image (MRI) except for the known
old lacunar infarction and diffuse senile atrophy (Fig. 1).
Electroencephalography showed diffuse cerebral dysfunc-
tion without evidence of partial or generalized seizure. Ce-
rebrospinal fluid analysis showed 0/mm® white blood cells,
120/mm’ red blood cells related to traumatic tapping, 36
mg/dL protein, 82 mg/dL glucose (ratio to serum glucose
ratio is 0.55) with normal pressure.

Next day, on admission, her body temperature increased
to 40.0 C and the hyperthermia was not controlled despite
injection of an antipyretic agent and nonsteroidal anti-
inflammatory drugs (NSAIDs), and her mental status was

still a stupor. That day, her family members found a cup

with methyl salicylate lotion (Mentholatum®) in her room
and said she had had pica and memory dysfunction. Im-
mediately, we stopped using NSAID as antipyretics and
checked her salicylate concentration which was 325.8 ug/
mL. After intravenous hydration and conservative man-

agement, she gradually improved to an alert status (Fig. 2).

DISCUSSION

Salicylate is commonly prescribed for its analgesic, anti-
inflammatory, antipyretic, and anti-platelet properties.
There are many different forms of salicylate. Especially,
liniments, herbal and Chinese topical preparations con-
tain varying amounts of methyl salicylate as a topical an-

esthetic for pain in the muscles and joints. Because over-
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Figure 2. Hospital course of the patient: hyperthermia was
aggravated by antipyretics and NSAIDs. When her family found
a methyl salicylate lotion in her cup, her salicylate concentration
was 325.8 ug/mL. She survived with hydration and conservative
management. NSAID, nonsteroidal anti-inflammatory drug.

the-counter methyl salicylate preparations come in liquid,
highly concentrated, and lipid soluble forms, it could
induce rapid and severe salicylate poisoning.'

When compared to salicylate intoxication which is rela-
tively easily diagnosed with a low mortality (2%) in young
adult, elderly people are likely to have a delayed diagnosed,
and this delayed diagnosis is associated with a major
morbidity and mortality of 30% and 25%, respectively.’
Especially in topical methyl salicylate intoxication, oral
ingestion usually occurs accidentally in children.” And this
is the first case of an elderly patient with topical salicylate
intoxication caused by an accidental methyl salicylate
overdose oral ingestion.

It was reported that 5 mL of oil of wintergreen is equal
to 7000 mg of salicylate," and the toxic dose of methyl sa-
licylate is approximately 14 mL of Mentholatum®, whereas
for acetyl salicylate, it is 6.5 g, (twenty 325 mg aspirin
tablets).” A serum salicylate level of 300 mg/L following
acute ingestion is potentially toxic. In the case presented
here, the peripheral blood concentration of salicylic acid
from methyl salicylate ingestion was 320 mg/L which was
checked one day after admission. She manifested more

aggravated hyperthermia with NSAIDs that was an intra-
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venous aspirin administration to control hyperthermia
before we knew she was in a state of methyl salicylate in-
toxication. We believe that probably there was additional
salicylate toxicity from the administered aspirin known as
acetylsalicylic acid.

In methyl salicylate overdose, the hepatic metabolism
diminishes due to limited capacity resulting in first-order
elimination kinetics replaced by unpredictable, dose de-
pendent, zero-order elimination.’ Toxic doses of salicylates
are characterized by the stimulation of the respiratory cen-
ter of the brain, uncoupling of oxidative phosphorylation,
inhibition of Krebs cycle enzymes, alterations in lipid and
amino acid metabolism, and electrolyte imbalance.” In
terms of salicylate toxicity on the central nervous system
(CNS), it seems to directly stimulate the CNS respiratory
center resulting in respiratory alkalosis accompanied by
metabolic acidosis as a result of increased renal excretion
of bicarbonates to compensate for the respiratory alkalo-
sis.”

Salicylate is known to be a toxin capable of uncoupling
oxidative phosphorylation, which results in the loss of
potential energy being released as heat manifesting hyper-
pyrexia.” Hyperthermia is a sign that points to a fatal out-
come in salicylate intoxication if not treated aggressively."

In addition, glucose stores are depleted during salicylate
intoxication because tissue glycolysis occurs including in
the brain. This leads to a subsequent CNS glucose deple-
tion even in the presence of normal blood glucose levels.”
CNS dysfunction manifests as disorientation, hallucina-
tion, irritability, and agitation as well as more serious
symptoms including seizure, cerebral edema, or coma.”

The patient presented with an altered mental status and
a fever above 40.0C.

However, there were no focal neurologic signs and sig-
nificant abnormal findings except for metabolic acidosis
with respiratory compensation. Because she manifested
fever with acute mental change, cerebrospinal fluid analy-
sis was initially examined despite no meningeal irritation
signs and no infectious history recently. And it showed
no abnormal findings with normal pressure, also no en-
hancing lesions on brain MRI. In fact, we did not suspect
salicylate intoxication until her family member found a

fluid smelling like methyl salicylate lotion in her cup on



the second day after admission. Fortunately, blood salicylic
acid level was not a lethal dose, and she survived with hy-
dration and conservative management.

In conclusion, we report the first elderly patient who
presented with an altered mental status and hyperther-
mia after oral ingestion of a topical salicylate. This case
highlights the need to suspect salicylate intoxication when
patients show a mental change from an unknown origin,
acute respiratory alkalosis and metabolic acidosis without
no significant abnormal signs, and hyperthermia aggra-
vated by antipyretics especially in elderly patients with

cognitive decline.
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