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Abstract The phenethylamines, including 2, 5 dimethoxy-
4-iodophenethylamine, commonly referred to as 2C-I, have
recently emerged as a new class of designer drugs. Cases of
toxicity from these drugs are not well described in the
literature. This case report describes a 19 year-old male
who insufflated 2C-I. Following the ingestion, the patient
developed recurrent seizures, and was taken to the emergen-
cy department, where he was noted to be hyperadrenergic
and had recurrent seizures. The patient was diagnosed with
serotonin syndrome and experienced prolonged respiratory
failure, although he ultimately made a full recovery. Com-
prehensive drug testing revealed the presence of 2C-1. The
pharmacologic properties of 2C-I are also discussed.
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Introduction

Phenyethylamines, including 2,5 dimethoxy-4-
iodophenethylamine, commonly referred to as 2C-I or
“Smiles,” represent an emerging class of recreational drug
abuse. This case describes a 19-year-old man who devel-
oped recurrent seizures, serotonin syndrome, and prolonged
respiratory failure following consumption of 2C-I. Acute
overdose was confirmed by high-performance liquid chro-
matography/time of flight mass-spectrometry (LC/TOF-
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MS). To our knowledge, this case represents the first case
of serotonin syndrome and one of the first cases outlining
the toxicity following 2C-I ingestion in the USA.

Case Report

A previously healthy 19-year-old man was in his usual state
of health until he attended a “rave” party, where he report-
edly insufflated a liquid referred to as “liquid acid.” The
patient had no significant past medical history and is not on
any medications. He drinks ethanol rarely and no history of
other illicit drug use.

Shortly after insufflating the “liquid acid”, he was noted to
have a generalized tonic—clonic seizure, prompting activation
of the emergency medical services (EMS). Upon arrival of
EMS, the patient was noted to be comatose with a heart rate of
143 beats per minute (bpm) and an oxygen saturation of 80 %
on room air, with skin described as “cool” and “clammy.” The
patient was placed on a non-rebreather at 15 L oxygen/min
and was given 2 mg of intravenous naloxone without change
in mental status. During transport to the hospital, the patient
had two additional generalized tonic—clonic seizures prompt-
ing the administration of 2.5 mg intravenous midazolam. His
initial vital signs in the emergency department included a
blood pressure of 230/104 mmHg, heart rate of 135 bpm,
temperature of 39.4 °C, and oxygen saturation of 92 % on a
non-rebreather. His Glasgow Coma Score was described as 6
with no further information available.

Shortly after arrival in the emergency department, the
patient had an additional generalized tonic—clonic seizure
and was administered 2 mg of intravenous lorazepam. The
exam was notable for spontancous clonus and rigidity of the
lower extremities. The patient was intubated, sedated with
propofol, and chemically paralyzed. The patient’s tempera-
ture improved to 38.2 °C.
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Initial evaluation in the emergency department included a
computed tomography of the head and cervical spine as well
as chest radiograph, which were unremarkable. Electrocardio-
gram was notable only for the presence of sinus tachycardia.
Pertinent laboratory findings included a white blood count of
24,600/mm>, glucose 249 mg/dL, creatinine 1.76 mg/dL, and
a venous blood gas revealing pH7.15, paCO, 73, pa0, 238,
and HCO; 25. His initial aspartate aminotransferase/alanine
aminotransferase were normal at 34 and 23 TU/L, respectively.
Urine immunoassay drug abuse screen was positive for ben-
zodiazepines. The patient was subsequently transferred to our
tertiary care medical center.

On arrival in the intensive care unit, the patient remained
agitated with weaning of sedation. The exam revealed diffuse
muscular rigidity along with spontaneous clonus in the lower,
but not upper, extremities. Due to concern of persistent rigidity
and inability to exclude ongoing seizures, the patient received
15 mg/kg of phenobarbital along with cyproheptadine (12 mg
via orogastric tube). Despite the administration of phenobar-
bital and propofol (60 mcg/kg/min), agitation persisted
prompting continuous infusions of fentanyl and midazolam.
Lumbar puncture was performed and was unremarkable.

On hospital day2, while sedation was weaned, the patient
again became agitated, tachycardic, hypertensive, and fe-
brile with temperature of 40.3 °C. The patient was resedated
with resolution of abnormal vital signs. Sputum and blood
cultures were obtained and were negative. The patient failed
sedation weaning on hospital day3 due to agitation and
required midazolam 6 mg/h, propofol 80 mcg/kg/min, and
fentanyl 175 mcg/h to adequately control the agitation. On
hospital day4, the patient was extubated and indorsed visual
hallucinations subsequently after extubation. The patient
again developed hypertension, tachycardia, and fever
(39.9 °C) 2 h post-extubation; these improved after admin-
istration of intravenous lorazepam. The agitation and hallu-
cinations resolved on hospital day5 and the patient was
discharged home on hospital day6.

During the 2 weeks after discharge, the patient reportedly
had episodes of forgetfulness, although at follow-up
2 months after discharge, the patient was back to his base-
line attending junior college.

Comprehensive testing of the urine via LC/TOF-MS revealed
the presence of 2,5 dimethoxy-4-iodophenethylamine (Fig. 1)
commonly referred to as 2C-I or “Smiles.” Additional testing
via gas chromatography—mass spectrometry failed to reveal
any additional coingestants. Both samples were obtained on
admission to the intensive care unit.

Discussion

In recent years, the “rave club drug” scene has changed
significantly as many new synthetic drugs have become
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Fig. 1 Chemical structure of 2,5 dimethoxy-4-iodophenethylamine

available [1]. One such class of drugs, the phenethylamines,
has been a major health problem in Europe [2], and only
recently have these drugs began to appear in the USA. 2,5
Dimethoxy-4-iodophenethylamine, or 2C-I, is one such ex-
ample. Because of rapid metabolism, beta phenethylamine
itself is not commonly abused, but the addition of a hydro-
phobic R group in position 4, along with methoxy groups in
positions 2 and 5 make a more stable compound. Collec-
tively, this group of drugs is referred to as the “2C” drugs
[3]. As a class, these drugs, including 2C-I, have demon-
strated agonism at the SHT, receptor, which is believed to
be the etiology of the hallucinogenic properties [1, 4]. While
2C-I does have some affinity at the SHT,, receptor, it binds
more potently to the SHT,¢ receptor [5]. In addition, in vitro
studies have demonstrated the ability of 2C-I to inhibit dopa-
mine, serotonin, and norepinephrine re-uptake [6]. The 2C
drugs are also agonists at the alpha-1 adrenergic receptor [1].

Metabolism of the 2C drugs primarily occurs via O-deme-
thylation and demanimation with subsequent oxidation [7, 8].
The demanimation occurs primarily via monoamine oxidase
(MAO)-A and MAO-B. The cytochrome P450 isoenzyme
2D6 is a minor contributor in many of the “2C” drugs, but
does not appear to be involved in the metabolism of 2C-I [8].

The exact pharmacokinetic and pharmacodynamics
effects of 2C-I are not definitively known. Following con-
sumption of a typical “dose” (15-20 mg) of 2C-I, the onset
of symptoms can likely be expected within 30 min, although
a prolonged (more than 24 h) duration of action is expected
[9]. As a class, the phenethylamines display a dose—re-
sponse curve, with lower doses resulting in stimulating
effects, while higher doses are needed for hallucinogenic
effects [10]. Following overdose of 2C-I, neurologic and
cardiovascular toxicities can be expected. Neuropsychiatric
manifestations include hallucinations, anxiety, agitation, and
seizures. Hypertension, tachycardia, and respiratory depres-
sion have also been described [1].

The drug 4-iodo-2,5-dimethoxy-N-(2-methoxybenzyl)-
phenethylamine (25I-NBOMe) has also been referred to as
“liquid acid” or “liquid LSD,” and 2CI-NBOME. Similar to
2CI, 25I-NBOME is also a potent serotonergic agonist. The
LC-MS did not screen for 25-I-NBOME but did confirm the
presence of 2C-I. It is, therefore, possible that there was a
co-ingestion of 25-1 NBOME.
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In this case, our patient had a prolonged hospitalization
and duration of action, with symptoms persisting for more
than 96 h post-ingestion. The presence of altered mental
status, increased tone in the lower extremities, clonus, hy-
pertension, tachycardia, and fever met criteria for serotonin
syndrome [11, 12]. Based on the mechanism of action of
2C-I, serotonin syndrome mechanistically is feasible, al-
though cases of serotonin syndrome have not been widely
described following 2C-I ingestion. It is possible that the
prolonged duration of the serotonin syndrome was the result
of fentanyl administration in the intensive care unit. Al-
though causality has not been clearly established on rare
occasion, fentanyl has been associated with serotonin syn-
drome [13]. Nonetheless, the patient clearly had toxicity
manifested prior to the onset of fentanyl and we feel fen-
tanyl is unlikely to be the primary cause of the relatively
long duration of symptoms. It is also possible that the
prolonged duration of action was related to the dual mech-
anism of 2C-I; namely, the direct agonism on the receptor
along with its reuptake inhibition.

Conclusion

Overdose of the phenethylamines are relatively new in the
USA and serious toxicity from 2C-I has only rarely been
described. We believe this represents one of the first
laboratory-confirmed cases of 2C-I ingestion in the USA
and the only case characterized by a prolonged duration of
symptoms and the development of serotonin syndrome.
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