Ingestion of Oil of Wintergreen Causing Salicylate Toxicity: A Case Report
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Introduction

In 2023 the National Poison Data System logged 2 million human exposures to poison
related exposures, with 11% related to non-specific analgesic substances [6]. Salicylate
toxicity, whether intentional or accidental, is a medical emergency causing metabolic
derangements [7]. Many products contain methyl salicylate outside of topical
analgesics such as a flavoring agent in products like root beer, chewing gum, candies,
or mouthwashes [8]. Due to the easy nature of obtaining products with methyl
salicylate, toxicity can occur more easily than one may think. Due to the rapid
absorption of methyl salicylate, onset of symptoms occur usually within 2 hours of

ingestion, making swift action imperative to stop further absorption [9]. We present a
case of salicylate toxicity due to ingestion of oil of wintergreen that was successfully
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Figure 1: Chemical structure of methyl salicylate

Toxicity Mechanism

Salicylate poisoning occurs via ingestion of the medication or oil, where it is rapidly
absorbed in the stomach, and can become a problem directly or indirectly for most
organ systems [13]. Salicylates disrupt the body via various mechanisms, primarily by
impairing adenosine triphosphate (ATP) synthesis and creating mitochondrial toxicity
[14]. Mitochondria are organelles within cells that have two membranes, wherein
electrons travel down the electron transport chain (ETC) of the inner membrane,
concentrating H+ ions into the intermembrane space 14]. As electrons travel down the
ETC, they will eventually combine with oxygen, generating water, and allowing H+ to
render the mitochondria generating ATP from adenosine diphosphate (ADP) [14]. ATP
production via oxidative phosphorylation within mitochondria is “coupled” with oxygen
consumption [14]. Salicylates uncouple oxidative phosphorylation via at least two
mechanisms, those being that un-ionized salicylates cross the inner membrane
releasing H+, or through the formation of pores also allowing release of H+ [15,16]. The
dysfunction between the ETC and oxygen consumption accelerates the effort to
generate ATP which promotes the metabolic derangements seen with salicylate toxicity
including hyperthermia, respiratory alkalosis, metabolic acidosis, hypokalemia, ketosis,
and fluctuating blood glucose levels [14].

Case Presentation

A 29 vyear-old female with past medical history of type 1 diabetes mellitus and
attention-deficit/hyperactivity disorder presented to the emergency department (ED)
for evaluation of altered mental status after being found unresponsive by a fellow
employee.

Field Findings + Initial ED Exam and History: Finger stick glucose of 287 mg/dL and
single generalized tonic clonic seizure treated with midazolam in the field. Temperature
of 98.7F, heart rate of 143 bpm, respiratory rate of 30 breaths per minute, blood
pressure of 146/87 mmHg, an oxygen saturation of 99 % on room air, and Glasgow
coma scale of 7 (E1V1MS5). A history was obtained from a co-worker, which prompted
consultation with poison control and obtaining a salicylate level. Initial interventions
included administering bicarbonate and consulting with nephrology.

Discussion

The Gaultheria procumbens is a natural source of methyl salicylate [10]. Methyl
salicylate is an aromatic esther that was used primarily as flavorant, but was found to
be useful in the production of salicylate esters or the active ingredients found in
analgesic balms [10]. Oil of wintergreen contains 99% of the ester which attributes to
the low dose needed to cause salicylate toxicity seen in previous cases [10, 11]. Despite
the potency of oil of wintergreen, poisoning from it in oil form is rare, with most cases
of toxicity due to aspirin or other salicylate-containing products [11,12]

Salicylates are absorbed in acidic environments, like the stomach [7]. Therapeutic
effects of salicylates that come from aspirin usually reach peak serum concentrations
within 1 hour of ingestion, with concentration being determined in a dose-dependent
manner [17]. Salicylate toxicity manifests mainly in the gastrointestinal (Gl) system like

Initial Labs: Value Expected Value Post History Labs: Value |Expected Value vomiting or abdominal pain, with acute systemic and chronic symptoms having more

Glucose: 314 mg/dL
Anion Gap: 16
Acetone: 0.2 mmol/L

70-110 mg/dL
1-12
0-0.06 mmol/L

Salicylate: >100 mg/dL
Lactic Acid: 16.9 mmol/L

Urine Drug Screen:
Negative

PCO2: 22.5 mmHg

Lethal: >60 mg/dL
0.7-2.1 mmol/L

Negative

Acetaminophen: <10 Therapeutic: 10-30 ug/mL 35-45 mmHg

ug/mL

Venous pH: 6.9 7.35-7.45 PO2:52.5 mmHg 80-100 mmHg

Figure 2: Initial and post history comprehensive metabolic panel and blood gas labs

Diagnosis: Severe salicylate toxicity, acute altered mental status, and high anion gap
metabolic acidosis.
Plan:
 Admission to the intensive care unit (ICU)
* Consults by nephrology, neurology, critical care, and behavioral health
* Placement of central line (left 1JV, unsuccessful right femoral) + endotracheal
intubation + ventilator
Medications:

 Dextrose for prevention of neuroglycopenia

* Bicarbonate for alkalinization + dialysis

* Ceftriaxone + vancomycin for antimicrobial coverage.
Remainder of Care + Disposition:
The patient was discharged after 10 days.
Severe salicylate toxicity: Multiple fentanyl boluses for severe hypotension, as well as
intravenous medications (Levophed and Neosynephrine) outside of protocol with
provider discretion. Hemodialysis showed marked improvement of salicylate levels after
24 hours. The patient was extubated 48 hours after presentation and moved out of ICU.
High anion gap metabolic acidosis: Patient was continued on bicarb drip, adjustment of
Lantus and ISS, and insulin drip with extensive IV fluid hydration.
Altered mentation, behavioral, neurological: Psychology recommended restarting
Celexa and Lamotrigine, with recommendation to follow-up at an outpatient psychiatric
facility. Neurology was consulted for assessment of seizures and overdose. The patient
was given Gabapentin nightly and monitored for seizures.

complicated presentation [17-18].

Salicylate toxicity has no specific medication to combat poisoning, rather the goal of
treatment is to limit absorption of the substance [4]. Initial treatment is critical for
patient outcome, ensuring the airway is open, the patient is breathing, and has
circulation [4]. It is important to monitor serum salicylate concentrations, blood
glucose, arterial blood gases (ABGs), electrolyte imbalances, and urine pH [4]. The
safest treatment initially is administering a single dose of activated charcoal without
sorbitol if the patient is alert and able to consume it [4]. IV fluids are vital to treat
potential hypovolemia and accelerate kidney function to excrete the salicylate excess
[4]. Urine alkalization should also be implemented to enhance salicylate clearance [19].
Hemodialysis is another treatment option, particularly for cases with renal insufficiency,
severe pulmonary edema, deteriorating vital signs, severe acid-base disturbance,
altered mental status, or deterioration despite treatment efforts [20]. All efforts should
watch for hypoglycemia and hypokalemia and should be treated accordingly [20].

Conclusion
Many metabolic derangements that occur with salicylate toxicity create rapid
deterioration that if go uncorrected will be lethal. Prior cases, including this one,
highlight the importance of swift action, and careful monitoring of a patient with
salicylate poisoning for the best chance of survival [21]. Salicylate poisoning should be
considered with nonspecific findings and/or with sepsis [22].
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