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Serotonin Syndrome Induced by Combined Use of Tramadol 
and Escitalopram: A Case Report
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Abstract

Serotonin syndrome is a potentially fatal increase in serotonergic 
activity in both the central nervous system and peripheral nervous 
system. The etiology can vary from therapeutic drug use, deliberate 
overdose or drug interactions that all lead to an increase in serotonin 
activity. There are a number of drugs from different classes that can 
cause serotonin syndrome either alone at high doses or when com-
bined. We present here a case of a 74-year-old Caucasian female that 
presented to the emergency room with altered mental status, tachyp-
nea, tachycardia and agitation. She reported taking her usual esci-
talopram as well as tramadol given to her by a friend to alleviate a 
headache. She was found tachycardic with a fever of 102.9 °F. She 
very quickly became combative and had to be sedated and intubated. 
Laboratory test results were remarkable for severe rhabdomyolysis 
for which she was treated aggressively with hydration. The patient 
was extubated on the fifth day after admission once her vitals were 
stable. Unfortunately, she then developed an intracranial bleed. She 
was ultimately transferred to another facility with the expectation of 
being evaluated by a neurosurgeon for the bleed. This patient was 
diagnosed with serotonin syndrome.
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Introduction

Serotonin syndrome is a disorder resulting from excess stimu-
lation of serotonin (5-hydroxytryptamine, 5-HT), especially 
5-HT1A and 5-HT2 receptors, in the brainstem and spinal cord 
[1]. This syndrome can be identified by a sudden onset of a tri-
ad of symptoms consisting of cognitive or behavioral changes 
(agitation, hypomania, and confusion), autonomic instability 
(hyperthermia, diaphoresis, diarrhea, mydriasis, and tachycar-

dia) and neurologic changes (hyperreflexia, myoclonus, trem-
or, incoordination, and rigidity) [2].

Serotonin syndrome is a drug-related complication that 
arises when two or more serotonergic drugs are administered 
concurrently resulting in a drug interaction causing excessive 
release of serotonin or blockade of reuptake receptors. The 
onset of symptoms manifests within 6 - 8 h of the adminis-
tered dose. Symptoms can range from mild to potentially life-
threatening. Other causes such as infection, substance abuse, 
or withdrawal must be excluded before making a diagnosis of 
serotonin syndrome [2].

Cases of serotonin syndrome are on the rise, probably due 
to an increase in the availability and use of serotonergic drugs. 
It has been observed in all age groups, including newborns 
and the elderly. The increasing incidence of this condition is 
thought to parallel the increasing use of serotonergic agents in 
medical practice [1-3].

Serotonin syndrome is a rare syndrome and can be mis-
taken for other life-threatening illnesses. The Toxic Exposure 
Surveillance System reviewed cases from office-based prac-
tices, inpatient settings, and emergency departments and found 
that during 2004, selective serotonin reuptake inhibitors (SS-
RIs) caused significant toxic effects in 8,187 persons, leading 
to 103 deaths [4]. The true incidence of serotonin syndrome 
and associated morbidity are likely to be much greater. This 
syndrome may be underdiagnosed given the fact that SSRIs 
are not the only contributing class of agents. Moreover, it has 
been suggested that more than 85% of physicians are unaware 
that the syndrome even exists [5].

Case Report

We report here a 74-year-old Caucasian female that presented 
to the emergency room with altered mental status brought in 
by a friend. She was found to be tachypnic, tachycardic and 
febrile. Her family reported that she has regularly taken her 
escitalopram as prescribed but on the day she presented she 
had taken an unknown dose of tramadol just hours before the 
symptoms began. Upon examination, the patient’s blood pres-
sure was 160/120 mm Hg, pulse was 115, respirations was 
45, and temperature was 102.9 °F. She was hallucinating and 
delusional throughout the process. She had to be sedated and 
intubated. She was admitted to the ICU and developed severe 
hypertension and autonomic hyperactivity which required a 
nitroprusside sodium drip as esmolol was not available in the 
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pharmacy. Laboratory test results were remarkable for severe 
rhabdomyolysis and she was treated with hydration. The patient 
was extubated on the fifth day after admission once her blood 
pressure, respiration, and temperature were stable. This patient, 
unfortunately, started developing some neurological changes as 
well so a head CT was ordered and revealed a small, 1.7 × 0.6 
cm, acute hemorrhage in the right cerebellar hemisphere. She 
was ultimately transferred to another facility with the expecta-
tion of being evaluated by a neurosurgeon for her bleed.

Discussion

Serotonin syndrome refers to a potentially life-threatening in-
crease in serotonergic activity in the central nervous system 
and peripheral nervous system. The etiology is often the result 
of therapeutic drug use, unintentional overdosing of serotoner-
gic agents or complex interactions between drugs that directly 
or indirectly modulate the serotonin system [4]. There are a 
number of drugs from different classes that can cause seroto-
nin syndrome either alone at high doses or when combined, 
which are listed in Table 1 [3, 6-8].

The increase in intrasynaptic serotonin levels can be 
achieved by one or more of the following: inhibition of seroto-
nin metabolism, inhibition of serotonin re-uptake, increase in the 
production/release of serotonin and serotonin receptor agonism.

Tramadol is an opioid pain medication used to treat mod-

erate to moderately severe pain. When taken as an immediate-
release oral formulation, the onset of pain relief usually occurs 
within about an hour. It has two different mechanisms. First, it 
binds to the μ-opioid receptor. Secondly, it inhibits the re-up-
take of serotonin and norepinephrine [9]. While escitalopram is 
an SSRI approved for the treatment of major depressive disor-
der in adolescents and adults, and generalized anxiety disorder 
in adults, escitalopram works by increasing intra-synaptic lev-
els of the neurotransmitter serotonin by blocking the reuptake 
of the neurotransmitter into the presynaptic neuron [10.] As a 
result, combination of these two drugs can cause an excessive 
buildup of serotonin in one’s body. Therefore, there should be 
an increased awareness when using tramadol for patients who 
are on antidepressants to prevent future instances of serotonin 
syndrome.

Differential diagnoses

When making the diagnosis of serotonin syndrome, it is impor-
tant to keep in mind neuroleptic malignant syndrome (NMS), 
malignant hyperthermia (MH) and anticholinergic syndrome 
(AS), which can all present similarly. Table 2 [11-14] outlines 
these three conditions. NMS is a life-threatening neurological 
disorder most often caused by an adverse reaction to neuro-
leptic or antipsychotic drugs. The first symptoms of NMS are 
usually muscle cramps and tremors, fever, symptoms of auto-

Table 1.  Examples of Medicines With Potential to Cause Serotonin Syndrome [3, 6-8]

Therapeutic group Examples of medicines
SSRI antidepressants Citalopram, fluoxetine, fluvoxamine, paroxetine, sertraline
SNRI antidepressants Venlafaxine, duloxetine
MAOI antidepressants Tranylcypromine, phenelzine, moclobemide (reversible MAO-A  

inhibitor), isocarboxazid
Tricyclic antidepressants Clomipramine, imipramine
Miscellaneous Lithium, trazodone, L-tryptophan
Opioids Pethidine, tramadol, methadone, fentanyl, dextromethorphan, 

dextropropoxyphene, pentazocine, oxycodone
Parkinson’s disease treatment Selegiline (selective MAO-B inhibitor)
Antibacterials Linezolid (reversible MAOI activity)
Anti-cancer drugs Procarbazine
Anticonvulsants Carbamazepine, valproate
Antiemetics Promethazine, metoclopramide, ondansetron
Antihistamines Chlorphenamine
Antimigraine drugs Triptans, e.g. frovatriptan, almotriptan, eletriptan, naratriptan, 

rizatriptan, sumatriptan, zolmitriptan. Dihydroergotamine
Anti-smoking aids Bupropion
Anxiolytics Buspirone
Diagnostic dye Methylthioninium chloride (methylene blue) (15) has reversible  

MAOI activity (16)
Herbal products St John’s wort
Street drugs Cocaine, LSD
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nomic nervous system instability such as unstable blood pres-
sure, and alterations in mental status (agitation, delirium, or 
coma). Once symptoms appear, they may progress rapidly and 
reach peak intensity in as little as 3 days. These symptoms can 
last anywhere from 8 h to 40 days. The muscular symptoms are 
most likely caused by blockade of the dopamine receptor D2, 
leading to abnormal function of the basal ganglia similar to 
that seen in Parkinson’s disease [15]. Treatment may be in the 
form of dantrolene to decrease muscle rigidity and bromocrip-
tine or amantidine, which both work on dopamine.

MH occurs in genetically susceptible individuals that are 
exposed to volatile anesthetic gases such as desflurane, halo-
thane, isoflurane, and enflurane and the muscle relaxants such 
as succinylcholine, decamethonium, and suxamethonium. The 
underlying issue is an abnormal ryanodine receptor in skeletal 
muscle leading to an increase of calcium. A hypercatabolic 
state ensues and the most common initial sign is an unexpected 
rise in end-tidal carbon dioxide (ETCO2), which is difficult to 
decrease as minute ventilation is increased. Generalized mus-
cle rigidity in the presence of neuromuscular blockade is vir-
tually pathognomonic for MH when other signs are present. 
Most patients with MH do not develop all signs, but they typi-
cally present in a similar order: masseter spasm/generalized 
muscle rigidity, hypercarbia, sinus tachycardia, tachypnea, cy-
anosis, rapidly increasing temperature up to 105 °F, and elevat-
ed temperature. Other signs that may follow include sweating, 
ventricular tachycardia, dark urine, ventricular fibrillation, and 
excessive bleeding [16]. Treatment is with dantrolene.

AS results from inhibition of cholinergic neurotransmis-
sion at the muscarinic receptor and can be caused by a myriad 
of prescription and over-the-counter medications. Patients can 
present with fever, flushing, altered mental status, dry skin, 
mydriasis, tachycardia, hypertension, myoclonic jerking, 
trembling and urinary retention. Intervention may be in the 
form of gastric lavage and possibly activated charcoal to clear 
the toxins and administration of physostigmine

Diagnostics

The clinical laboratory profile of elevations in creatine kinase, 
liver function tests and white blood cell count, coupled with 
a low serum iron level, distinguishes NMS from SS among 
patients taking neuroleptic and serotonin agonist medications 

simultaneously. For both SS and NMS, immediate discontinu-
ation of the causative agent is the primary treatment, along 
with supportive care.

Diagnosis

Although history and physical exam are key in making the 
diagnosis of serotonin syndrome, the Hunter’s serotonin tox-
icity criteria should be implemented when predicting seroto-
nin syndrome in patients that have knowingly taken a sero-
tonergic agent. Diagnosis with Hunter’s criteria requires one 
of the following features or groups of features: spontaneous 
clonus; inducible clonus with agitation or diaphoresis; ocular 
clonus with agitation or diaphoresis; tremor and hyperreflexia; 
or hypertonia, temperature above 100.4 °F (38 °C), and ocu-
lar or inducible clonus [17]. One must consider other sources 
of symptoms such as intoxication, withdrawal, infection and 
metabolic disorder (Fig. 1).

Symptoms usually begin within 6 - 8 h and the severity of 
symptoms can span from minimal to life-threatening. Diagno-
sis is based on a thorough history and physical exam and it is 

Table 2.  Differential Diagnosis of Serotonin Syndrome [11-14]

Clinical condition History Vital signs Clinical features

Anticholinergic 
syndrome

Use of tricyclic antidepressants or other  
anticholinergic drugs

Tachycardia, tachypnea, 
hyperthermia (usually 102.2 
°F (39 °C) or below)

Dry mouth, blurred vision, mydriasis, flushed 
skin, agitation/delirium, decreased bowel  
sounds

Malignant 
hyperthermia

Administration of halogenated 
inhalational anesthetics or depolarizing  
muscle relaxants

Hypertension, tachycardia, 
tachypnea, hyperthermia (up  
to 114.8 °F (46 °C))

Diaphoresis, mottled skin, agitation, 
decreased bowel sounds, muscular rigidity,  
hyporeflexia

Neuroleptic 
malignant 
syndrome [11-14]

Ingestion of antipsychotic medications Hypertension, tachycardia, 
tachypnea, hyperthermia 
(above 105.8 °F (41 °C))

Sialorrhea, diaphoresis, pallor, stupor, 
mutism, coma, normal or decreased bowel 
sounds, lead-pipe rigidity, bradyreflexia

Figure 1. Hunter’s decision rules for diagnosis of serotonin toxicity [12] .
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imperative to identify serotonin syndrome early-on in order to 
provide appropriate treatment for the patient. Symptoms are 
characterized by a triad of neuron-excitatory features, which 
include: 1) neuromuscular hyperactivity - tremor, clonus, 
myoclonus, hyperreflexia and, in advanced stages, pyramidal 
rigidity; 2) autonomic hyperactivity - diaphoresis, fever, tachy-
cardia and tachypnea; and 3) altered mental status - agitation, 
excitement and, in advanced stages, confusion [18].

Management

Treatment is mostly supportive and should begin with discon-
tinuation of the offending agent immediately followed by ad-
ministration of IV fluids. In mild cases, the addition of benzo-
diazepines to decrease agitation and tremor should suffice. In 
moderate cases, a serotonin 2A antagonist such as cyprohep-
tadine should be used. Hyperthermia should be aggressively 
managed with external cooling, hydration, and benzodiaz-
epines (e.g., diazepam and lorazepam). In severe cases, patients 
with a temperature higher than 105.8 °F should be intubated 
with induced neuromuscular paralysis. There is a limited role 
for traditional antipyretics, as the mechanism of serotonin syn-
drome is due to muscle tone rather than central thermoregula-
tion [19]. Resolution of symptoms usually begins within 24 - 72 
h of withdrawal of the offending agent and start of treatment.

Conclusion

This is the first case report of serotonin syndrome due to com-
bination of escitalopram and tramadol use. The use and prev-
alence of serotonergic drugs for various psychiatric issues is 
on the rise. As a result, physicians should carefully consider 
and rule out the clinical diagnosis of serotonin syndrome when 
presented with an agitated or confused patient with signs and 
symptoms of serotonin syndrome who is taking serotonergic 
drugs. One should be hypervigilant when serotonergic drugs 
are used along with pain medication. The diagnosis mainly de-
pends on the exclusion of certain psychiatric and medical prob-
lems first. Clinical symptoms vary from person to person and 
no pathognomonic laboratory findings are found in serotonin 
syndrome. Unfortunately, many cases have had fatal outcomes. 
Physicians need to exercise a reasonable degree of care, aware-
ness and skill to prevent such drug interactions primarily and 
manage such adverse events. It is imperative to recognize and 
identify the signs early in order to remove the offending agent 
and offer supportive care, which are essential to the manage-
ment of serotonin syndrome and a positive outcome.
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