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ABSTRACT

Background: Psychotropic drugs can cause neurological effects when overdosed. This study reports a case of
psychotropic drugs overdose presenting with serotonin toxicity and encephalopathy.

Case presentation: A 20-year-old female with major depression presented with agitation 3 h after an overdose on
multiple medications. Her current medications were vortioxetine, lamotrigine, lurasidone, and bupropion
(extended-release). Vital signs showed hyperthermia and tachycardia. Neurological examination was remarkable
for mydriasis and hyperreflexia with inducible ankle clonus. The electrocardiography showed sinus tachycardia
with QTc 480 ms. Twelve hours later, she became obtunded and developed subcortical myoclonus. The elec-
troencephalogram demonstrated a diffuse encephalopathy pattern without epileptic activities. She was diag-
nosed with serotonin syndrome based on Hunter Serotonin Toxicity Criteria. Myoclonus and abnormal vital signs
resolved within hours after cyproheptadine administration, but she remained unconscious for 3.5 days. Urine
drug screening was positive for benzodiazepines and metabolites, lamotrigine, escitalopram, and hydrox-
ybupropion. This suggested she had overdosed on escitalopram which had been previously prescribed. Unfor-
tunately, vortioxetine and lurasidone could not be detected by our current facilities.

Conclusion: This case exhibited serotonin syndrome and encephalopathy from overdose of multiple psychotropic
agents. Her prolonged depressed consciousness could be explained by the half-life of the drugs and possible drug
interactions.

1. Background

medications. Three hours later, she was discovered unconscious and
brought to the Emergency Department (ED). Her current prescriptions

Multiple drug overdose is common among suicidal patients, and their
history of the ingested toxins is often unclear. Common drugs used in
intentional overdose in Thailand include psychotropic agents and an-
algesics [1]. Many psychotropic drugs cause neurological effects when
overdosed. Herein, we report a case of multi-drug overdose presenting
with prolonged duration of altered consciousness, inducible clonus, and
hyperreflexia which may be caused by serotonin toxicity and the psy-
chotropic effects of the drug itself.

2. Case presentation

A 20-year-old female with major depression ingested a handful of
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were vortioxetine, lamotrigine, lurasidone, and bupropion (extended-
release). A bag of medications was found at her room. Escitalopram was
identified among the medications inside the bag, but not vortioxetine.

At the ED, she was agitated with alternating intervals of drowsiness.
Her vital signs were: body temperature 38 °C, regular heart rate 150
beats per minute (bpm), blood pressure 108/62 mmHg, respiratory rate
24 breaths per minute, and oxygen saturation 98 % at room air.

Her pupils were 5 mm in diameter, and reactive to light without
nystagmus or opsoclonus. Remarkable findings on neurological exami-
nation included hyperreflexia in both lower extremities with inducible
ankle clonus. Bowel sounds were hyperactive. Her skin was dry and
flushed. Post-urinary catheterization residual urine was 700 mL. Initial
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Estimated washout time
Vortioxetine (198 hours)
Bupropion (150 hours)
Lamotrigine (120 hours)
Escitalopram (90 hours)
P
Clinical symptoms
Pupil (mm) 4 3 4 3 3
Consciousness E2M5VT E3M4VT E4M4VT E4MG6VT then off intubation
Myoclonus +++ SFEEr R
Core BT (°C) 37.6 379 384 383 37.8 38.1 382 36.1 BN 380 36.8 37.4 36.7
HR (bpm) 9 95 92 95 100
BP (mmHg) |108/62 184/68 91/44 207/94 152/82 112/78 108/72 128/98 116/80 126/84 106/66 112/88
Treatments
Midazolam IV (mg) 9 24 BN 36 BEION 40 IRE0N 36 BECH 36 BESH 36 18
Diazepam IV (mg) 10 20 10 0 10
Propofol IV (mg) 120 180 180 180 180 180 120 60
Cyproheptadine PO (mg) 32 mg/d (12 mg then 2 mg q 2 hr) 16 mg/d for 2 days (4 mg q 6 hr) ('f"‘ﬁ‘f( e
PEG WBI
3 hr. Intubation at ER 30 hr. EEG, LP, CT Brain
6 hr. Transfer to ICU B 3 } A time after
0hr. 24hr 48 hr. 72hr. 96 hr. ingestion

Fig. 1. Clinical manifestations, treatment and estimated wash-out time of the ingested drugs after overdose.

laboratory results, acetaminophen levels, and salicylate levels were
unremarkable. The electrocardiography (ECG) showed a sinus rate of
150 bpm with a QRS interval of 80 ms and a corrected QT (QTc) interval
of 480 ms. Urine drug screen was negative for amphetamine, marijuana,
ketamine, cocaine, and opioids.

She was intubated for airway protection, gastric aspiration and
whole-bowel irrigation (WBI). The gastric content revealed yellowish
fluid (similar to both vortioxetine and lamotrigine tablets). The patient
was transferred to the Intensive Care Unit (ICU) for close monitoring.
She became more obtunded and developed multiple episodes of
subcortical myoclonus at 12 h post-ingestion. An electroencephalogram
(EEG) revealed a diffuse encephalopathy pattern without any epilepti-
form discharges. The computerized tomography of the brain and cere-
brospinal fluid profile were normal. Large doses of diazepam (40 mg/d),
midazolam (4—6 mg/h), and propofol (20—30 mg/h) were needed to
control myoclonus. WBI was continued for one day until the patient
delivered clear rectal effluent.

Twenty hours after ingestion, her blood pressure became 200/110
mmHg. Her temperature remained at 38—39 °C. The myoclonus and
hyperreflexia persisted. Based on the Hunter Serotonin Toxicity Criteria,
she was diagnosed with moderate to severe serotonin syndrome [2,3].
Cyproheptadine was initiated with a loading dose of 12 mg then 2 mg
orally every 2 h for 24 h before tapering. Myoclonus resolved within
hours after administration. We continued cyproheptadine for a week
due to the long elimination half-life of bupropion (active metabolite 25
h) [4], escitalopram (27—32 h) [5], and vortioxetine (66 h) [6] (Fig. 1).

The clinical course was complicated by aspiration pneumonia and
rhabdomyolysis with creatine kinase reaching 14,965 mg/dL before
improving after supportive therapy. ECG showed resolution of QTc
prolongation with no evidence of QRS widening.

The lamotrigine level at 3 h post-ingestion was 18.9 ng/dL (3—14
ng/dL) and reduced to 8.3 ng/dL after 24 h. Urine drug screening was
positive for midazolam, diazepam and its metabolites, lamotrigine,
escitalopram, and hydroxybupropion. Clinical manifestations and lab-
oratory findings suggested she had overdosed on escitalopram which
had been discontinued by her psychiatrist 2 weeks earlier. Vortioxetine
and lurasidone could not be detected by our current facilities, so their
ingestion remained unproven.

She became fully conscious 3.5 days after ingestion and was trans-
ferred to a psychiatric ward. Information about the overdosed medica-
tions was limited by her retrograde and anterograde amnesia. She
received electroconvulsive therapy, psychotherapy, and venlafaxine
before being discharged after a month of inpatient treatment.
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3. Discussion

Serotonin syndrome is a potentially fatal adverse reaction that may
be caused by therapeutic use, intentional overdose, or drug interactions
that elevate synaptic serotonin [7]. The patient’s initial manifestations
met the Hunter serotonin toxicity criteria in terms of inducible clonus,
hyperreflexia, hyperthermia, and agitation. Sedative use was immense
before cyproheptadine initiation, which helped confirm the serotonergic
origin of the symptoms [8]. The syndrome might be attributed to sero-
tonergic drug overdose together with bupropion, which, despite lacking
direct serotonergic activity itself, can contribute to serotonin toxicity
[9]. Although escitalopram or vortioxetine (a novel serotonergic anti-
depressant) alone rarely causes serotonin syndrome [10], the product
labels suggest potential toxicity if used with other serotonergic agents or
drugs that inhibit their metabolism [5,6,11]. Additionally, concomitant
use of bupropion, a strong cytochrome P450 2D6 inhibitor, and vorti-
oxetine, extensively metabolized by this cytochrome, could lead to se-
rotonin syndrome [10]. Unfortunately, the overdose of vortioxetine was
questionable due to limited history and laboratory detection. Although
escitalopram is partly metabolized by CYP2D6 [5], no interaction or
cases of serotonin syndrome have been reported when concomitantly
used with bupropion.

Apart from serotonin toxicity, the diffuse encephalopathy in this
patient could also be explained by direct effects of the ingested drugs on
the brain, namely, central anticholinergic toxidrome from bupropion
[12], and neuroleptic malignant syndrome (NMS) from lurasidone [13].
Symptoms of anticholinergic toxidrome were present in our case,
including flushing, urinary retention, hypertension, tachycardia, and
mydriasis [14]. NMS, while possible, was less likely because the patient
did not portrait any muscle rigidity.

In this patient, encephalopathy (presenting as altered sensorium)
remained for the next 3.5 days before she became fully conscious,
despite the dramatic resolution of abnormal vital signs and movement.
This could be a result of the sedative effects of the overdosed drugs, the
high dose of sedatives used during the first two days of hospital treat-
ment, the long half-life of the drugs [4-6] and the possible drug in-
teractions that alter their metabolism. Cyproheptadine might have also
contributed to the central anticholinergic effect later in the course, but
cyproheptadine-induced anticholinergic toxicity is less common in
adults compared to pediatric populations according to prior case reports
[15].

Lamotrigine overdose can resemble serotonin syndrome in terms of
altered consciousness, tremors, myoclonus, and hyperreflexia [16,17].
Two cases in a case series met the Hunter criteria with a single lamo-
trigine overdose, which may be explained by its serotonin reuptake
mechanism, although the lamotrigine level was not reported [18]. The
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level in our patient (18.9 ng/mL) was slightly higher than the thera-
peutic range. In a previous systematic review, less than 20 ng/mL of
lamotrigine has been reported to cause serious complications such as
seizures [16] and could explain some degree of the patient’s
encephalopathy.

The limitation of our study was the qualitative and quantitative
analysis of drugs. The patient’s history of the drugs ingested was also
limited. Detection of newer psychotropic agents such as vortioxetine
should be implemented.

4. Conclusions

This case demonstrated serotonin syndrome and encephalopathy
from a multiple psychotropic agents overdose. EEG should be performed
in the presence of an altered consciousness and abnormal movement.
Clinicians should look for specific presentations of a range of medica-
tions in suicidal patients, because drugs other than the current pre-
scription may have been ingested.
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