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CASE REPORT OF SEROTONIN SYNDROME IN A YOUNG FEMALE AFTER
AN INTENTIONAL DEXTROMETHORPHAN OVERDOSE FROM COUGH
SYRUP
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NAKON NAMERNOG PREDOZIRANJA DEKTROMETORFANOM IZ SIRUPA
ZA KASAL]J
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Summary: Serotonin syndrome is a rare life-threatening condition which needs to be identified early
and treated aggressively in the emergency room. It results from an ingestion of a serotonergic
medication that leads to dysregulation in the neurotransmitter serotonin. This results in abnormalities
in the central nervous, autonomic, and neuromuscular systems. Clinically this presents as
hyperthermia, tachycardia, agitation, hallucination, hyperreflexia, and altered level of consciousness.
There are no good blood markers for the syndrome and clinical tools such as the Hunter Serotonin
Toxicity Criteria are required. This is a case report of an intentional overdose on a cough syrup
containing dextromethorphan that resulted in serotonin syndrome diagnosed and treated in the
emergency department.
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INTRODUCTION

Serotonin syndrome is a condition that results
from a dysregulated increase in the
neurotransmitter serotonin [1,2]. It is acute in
onset and is precipitated by the ingestion of
medications that increase serotonin (specific
antidepressants, antiepileptics or antiemetics
for example) or inhibit metabolism of
serotonergic medications [1,2]. Serotonin
syndrome is a rare life-threatening condition
which needs to be identified early and treated
aggressively in the emergency room. This is
complicated by the fact that serotonin
syndrome presents similarly to other
sympathomimetic toxidromes. The following
case highlights the nuances in diagnosing
serotonin syndrome in an attempted overdose
presenting to the emergency room. It
demonstrates the importance of assessing tone
when performing a full neurological exam in
an altered and agitated patient. The case also
demonstrates the importance of keeping a
wide differential in multidrug overdoses
especially when they are associated with
dextromethorphan (antitussive) and
escitalopram (antidepressant).

CASE REPORT

A.B is 27F that presented to the emergency
room at 09:30am after a witnessed seizure by
her friend at 09:00am. She was last seen at
01:00am. Her friend went to check on her in
the morning and shortly after, noted the
patient was seizing. This had resolved without
any intervention or therapy by the time the
ambulance arrived. The patient admitted
feeling depressed and ingesting 26 tablets of
escitalopram 20mg escitalopram. She also
admitted consuming an unspecified amount of
alcohol and cannabis. The patient later
admitted also drinking an unspecified amount
of a cough and cold medicine that contains
acetaminophen,  dextromethorphan, and
phenylephrine.

Upon presentation she was found to be in an
altered level of consciousness, diaphoretic and
tremulous with a tachycardia of 140. Her ECG
was in sinus with an incomplete right bundle
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branch bock and showed a QTc of 564 and a
ORS of 118. She was afebrile at 36.00C. She
was tachypneic at a respiratory rate of 30. The
rest of her vitals were normal. Her initial GCS
was 11 (Eyes 3, Verbal 2, Motor 6). She was not
actively seizing, and she was protecting her
airway.

Her blood work for toxins was negative.
Specifically, her acetaminophen, salicylate and
ethyl alcohol levels were normal.

She was initially treated with benzodiazepines
for suspected alcohol withdrawal. She
required repeated dosing. In total she received
4mg of lorazepam and 30mg of diazepam.
However, she remained tachycardic and
diaphoretic.

During the first 6 hours of her 12 hour stay in
the emergency department she became
progressively more agitated and started to
have visual hallucinations. Her creatine kinase
level returned elevated at 342U/L. She also
spiked a fever at 380C. A more detailed
neurological exam at revealed inducible clonus
to her feet and hyper-reflexia of 3+ to her
brachial and patellar reflexes.  After
consultation with the toxicologist and based on
the Hunter serotonin syndrome criteria she
was diagnosed with serotonin syndrome 10
hours after initially presenting.
Cyproheptadine (antiseritonergic antidote)
was started at 12mg with a repeat dose of 4-
8mg every 4-6 hours. She was then consulted
to the intensivist and admitted to the intensive
care unit. Once she was stabilized she was
transferred to a regular medical floor. The
patient was also placed on a psychiatric hold
and a psychiatrist became involved with her
care once she was medically stable. She was
hospitalized for a total of 5 days.

DISCUSSION

The incidence of serotonin syndrome is not
clearly defined likely due to under-reporting
of cases. Serotonin syndrome is a clinical
diagnosis associated with the wuse of
serotonergic medications. It results in the
dysregulation of the central nervous,
autonomic, and neuromuscular systems [2].
Patients often present either agitated or in an



Southeast European Journal
of Emergency and Disaster Medicine

vol. VIII, godina 2022, br. 1 ]A 3

Page 129

altered level of consciousness. They will
exhibit signs of tachycardia, hypertension,
mydriasis, diaphoresis, or hyperthermia.
Increased neuromuscular activity will present
as a hyperreflexia, clonus, tremors, or
akathisia. Ocular clonus, or involuntary
rotatory movements of the eyes, is a
particularly ~ pronounced presentation of
increased neuromuscular activity.

A typical ER toxicologic work up would
include electrolytes, a complete blood count,
osmolality, a serum toxicologic screen (for
ethyl alcohol, acetaminophen, and salicylates)
and a wurine drug screen (for opiates,
barbiturates, tricyclics, methamphetamines,
cocaine, THC and benzodiazepines). These are
typically available within 1 hour. Further
toxicologic testing for volatile alcohols or
specific toxins is not practical in the emergency
department and would require bloodwork to
be sent out to a toxicology lab. There are
however no reliable laboratory findings that
will provide a clear diagnosis of serotonin
syndrome. Therefore, a clinical tool such as
the Hunter Toxicity Criteria is important to
keep in mind (Figure 1). The current form has
a sensitivity of 84% and a specificity of 97% for
serotonin syndrome [3].

Treatment is initially supportive and includes
usual toxicologic care [3]. This involves

decontaminating if it is safe and stopping
offending  agents [4]. Usual airway
management is practiced, and seizures are
treated with benzodiazepines initially.
Benzodiazepines are also used to treat
agitation and will support in normalizing
abnormalities to the vital signs (hypertension
and tachycardia) caused by the agitated state.
Short acting agents like esmolol can also be
used for resistant and severe tachycardia or
hypertension [5,6]. Hyperthermia is a physical
finding because of increased muscular activity
and antipyretics do not work [6]. Finally, anti-
serotonergic agents like cyproheptadine can be
used as a serotonin receptor antagonist [6,7].

In the case above, the patient was initially
treated for suspected alcohol withdrawal given
a history of alcohol consumption along with
presentation  of  tachycardia,  tremors,
diaphoresis, and agitation. However, she did
not improve as expected over a 10 hour
observation. Instead, she  developed
hyperthermia and became more agitated. After
a reassessment of her neurological exam
revealed induced clonus and hyper-reflexia a
diagnosis of serotonin syndrome was
considered. This was then confirmed with a
toxicologist and she was admitted for a short
stay after treatment with benzodiazepines and
cyproheptadine. She recovered fully.

Figure 1: Hunter Serotonin Toxicity Criteria Decision Rules

In the presence of a serotonergic agent serotonin syndrome is diagnosed:

1. IF spontaneous clonus
2. ELSEIF inducible clonus AND
a. Agitation
OR
b. Diaphoresis
3. ELSEIF ocular clonus AND
a. Agitation
OR
b. Diaphoresis
4. ELSEIF tremor AND hyperreflexia

5. ELSE IF hypertonic AND hyperthermia AND

a. Ocular clonus
OR
b. Inducible clonus

Adapted from: Dunkley EJ, Isbister GK, Sibbritt D, Dawson AH, Whyte IM. The Hunter Serotonin Toxicity
Criteria: simple and accurate diagnostic decision rules for serotonin toxicity. QJM. 2003 Sep;96(9):635-642. doi:

10.1093/qjmed/hcg109. PMID: 12925718.
Sensitivity 84%; Specificity 97%
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SaZetak: Serotoninski sindrom je retko stanje opasno po zivot koje treba rano identifikovati i agresivno
leciti u urgentnim odeljenjima. To je rezultat uzimanja serotonergickog leka koji dovodi do poremecaja
regulacije neurotransmitera serotonina, izazivajuc¢i poremecaj u centralnom nervnom, autonomnom i
neuromiSicnom sistemu. Klinicki se ovo manifestuje kao hipertermija, tahikardija, agitacija, halucinacije,
hiperrefleksija i izmenjen nivo svesti. Adekvatni krvni markeri za sindrom ne postoje i potrebna je klinicka
procena i koriSéenje adekvatnih skorova kao sto je Hunter kriterijumi toksi¢nosti serotonina. Prikazali smo
slucaj namernog predoziranja sirupom za kasalj koji sadrzi dekstrometorfan, sto je dovelo do serotoninskog
sindroma koji je dijagnostikovan i le¢en u urgentnom odeljenju nese bolnice.
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