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Fatal intoxication with antidepressants: a case with many culprits
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Abstract
Serotonin-specific reuptake inhibitors (SSRIs) are generally considered safe drugs but fatal adverse effects do sometimes occur,
often as a consequence of interactions with other serotonin active drugs. Polypharmacy is usually a problem that the elderly
encounter, but it can also have dire consequences for young people, especially when an underlying heart condition is present.
Thus, failure to diagnose heart disease and the use of contraindicated medications can be a lethal combination, irrespective of age.
Here we present a case of a young adult suffering from bipolar disorder who used a combination of two SSRIs (citalopram and
fluoxetine) and a monoamine oxidase inhibitor (MAO;moclobemide) with tragic consequences. The deceased also suffered from
undiagnosed hypertrophic cardiomyopathy and was carrier of a genotype that may have predisposed him to increased sensitivity
to SSRIs. The apparent difficulty in establishing the manner of death in this case is also discussed.
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Introduction

Citalopram has long been considered one of the safest
serotonin specific reuptake inhibitors (SSRIs) due to its
selectivity and mild CYP450 inhibitory activity [1].

However, in 2011 the Food and Drug Administration
(FDΑ) issued a warning concerning the risk of QT pro-
longation with citalopram use [2]. Both QT prolongation
and its association with torsades de pointes (TdP) – a
potentially fatal arrhythmia – appear to be dose-related
[3], raising concerns regarding the exposure of patients
to supratherapeutic levels of citalopram in cases of inten-
tional or unintentional overdose. The latter is often the
result of the use of contraindicated combinations of
citalopram with other drugs, or of an underlying poor
metabolizer status, or both [4, 5]. The ensuing overabun-
dance of serotonin can also lead to excessive activation
of serotoninergic pathways and precipitate a serious toxic
synd rome known as se ro ton in synd rome [6 ] .
Unfortunately, in spite of repeated warnings by health
authorities and individual physicians [7, 8], patients
faced with an apparently refractory condition may resort,
by their own initiative, to polypharmacy, often with trag-
ic consequences. The combination of SSRIs with mono-
amine oxidase inhibitors (MAOIs) is especially danger-
ous [9, 10]. Here we describe a case of deadly intoxica-
tion attributed to the use of contraindicated combinations
of antidepressive drugs, of which citalopram reached po-
tentially fatal levels. The possible contribution of an un-
derlying heart condition and of the genetic background
of the deceased to his death are also discussed.
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Case history

A 25-year-old man was found dead at his home. The man was
found in his bed, in the embryonic position, by a relative who
lived in the same apartment complex as the deceased.
According to his health card and information provided by
his relatives, the man suffered from probable bipolar disorder,
and had shown signs of depression since the age of 13. He was
taking medication for his condition, including citalopram, flu-
oxetine, moclobemide, quetiapine, alprazolam, and valproic
acid. Prescriptions of propranolol, perindopril, flurbiprofen,
and desloratadine were also recorded on his health card. He
was a smoker and was described as drinking alcohol and using
hashish occasionally. His relatives also mentioned that he pur-
chased non-prescribed medication through the internet. No
suicide note was found, nor was there any knowledge of past
attempts. A number of empty beer bottles were found at the
scene, together with a mini-market receipt indicating that two
bottles of beer had been purchased three and a half hours
before the body was first discovered, providing an upper esti-
mate of the time elapsed since his death.

External examination revealed the beginnings of both
hypostasis and rigor mortis. No abrasions or ecchymo-
ses were present. The face and neck were mildly
congested and there was froth present around the buccal
cavity. There was some dried blood on the lips. Old
surgical scars on his left arm and right chest were at-
tributed to past operations for a fractured arm, and a
pneumothorax, respectively.

Internal examination showed froth and mucus in the tra-
chea and major bronchi, edema and bronchiectasis in the
lungs, medium to heavy arteriosclerotic lesions in the aorta
and heavy arteriosclerotic lesions in the coronary arteries.
Examination of the heart revealed signs of a recent infarct
(ischemic areas with hemorrhagic infiltration) and hypertro-
phic cardiomyopathy (left ventricle wall thickness = 1.8 cm).
His heart weighed 330 g. The stomach was full of bare-
ly digested food and produced an odor of ethanol upon
dissection. Blood (femoral), and urine were collected for
toxicological analysis, approximately 30 h after the es-
timated time of death.

The urine sample was positive for citalopram, quetiapine,
and thetrahydrocannabinol (THC). A urine screen was per-
formed using an enzyme multiplied immunoassay technique
(EMIT) for controlled substances, and a GC/MS method for
other drugs [11]. The blood sample was positive for
citalopram, fluoxetine, moclobemide, quetiapine, THC,
diclofenac and ethanol. Citalopram, fluoxetine, moclobemide,
and ethanol were quantified (Table I); the rest were present in
trace levels - higher than the limit of detection (LOD) but
lower from the limit of quantitation (LOQ). Separation and
quantification was achieved with an LC-MS/MS method
[12]. Of the three quantified drugs none were in the reported
fatal range, although their post-mortem concentrations were
above usual therapeutic levels even considering an apparent
increase due to post-mortem redistribution [13]; ethanol was
below reported lethal levels (Table 1).

DNA isolated from the blood of the deceased was geno-
typed for the CYP2C19*2, and the CYP2D6*3,*4,*5,*10
loss-of-function/reduced function alleles and was found to
be negative for all of them. The deceased was not a carrier
of the CYP2D6xN polymorphism either. Genotyping for the
SLC6A4 rs4795541 (HTTLPR) polymorphism [17] revealed
that the deceased was of the SS genotype.

Discussion

According to Pilgrim et al. [4], fatalities involving the use of
serotonin active drugs occur most frequently as a result of
consuming contraindicated or inadvisable drug combinations,
with heart disease the most common co-morbidity. The pres-
ent case fits this pattern as the combinations of citalopramwith
moclobemid and of fluoxetine with moclobemid are contrain-
dicated and have been implicated in fatal serotonin toxicity in
the past [9, 10]. Indeed, whereas the aforementioned drugs
have relatively low (moclobemide) or even very low
(citalopram, fluoxetine) fatal toxicity indices [18], the combi-
nation of moclobemide, a reversible MAOI, with serotonin
reuptake inhibitors (SRIs) is considered to increase signifi-
cantly the probability of serotonin syndrome even at doses
considered as therapeutic in the absence of DDIs [8]. The

Table 1 Therapeutic and lethal
post-mortem drug and ethanol
blood concentrations

Drug Blood concentration (μg/mL)

Actual post-mortem Therapeutic Lethal

Citalopram 1.24 0.01–0.20/0.05–0.11/ 0.06–0.16 5.2–49

Fluoxetine 0.60 0.09–0.40/ 0.12–0.50/ 0.16–0.50 0.2a–6.8

Moclobemide 9.48 0.50–1.50/3.00 9.35–137

Ethanol 870 – 2730–17,660

Reported in [14–16]
a together with 1700 μg/mL ethanol
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combination of the three drugs detected in this case is even
more dangerous as it can cause extensive pharmacokinetic
interactions: moclobemide is an inhibitor of CYP2C19 and
of CYP2D6, whereas fluoxetine is an inhibitor mainly of
CYP2D6; those two CYP enzymes are responsible for 85%
of citalopram’s biotransformation [5], and their inhibition
could increase this drug’s blood concentration to toxic levels.
Citalopram and fluoxetine are both weak CYP2C19 inhibi-
tors, but their combined action could conceivably increase
moclobemide levels, as the latter is primarily biotransformed
by that enzyme [5]. The alleged previous use of propranolol
and perindopril by the deceased could also cause DDIs with
citalopram, fluoxetine and moclobemide, as propranolol can
act as a CYP2D6 and a CYP2C19 inhibitor, and perindopril as
an ABCB1 inhibitor; although neither drug was detected in
the toxicological analyses. On the other hand, as mentioned
above, none of the three drugs had a post-mortem concentra-
tion clearly in the fatal range, even though citalopram has been
found at a concentration as low as 0.6 μg/mL, and fluoxetine
at 0.2 μg/ mL, in fatal poisonings together with other drugs or
alcohol [19, 20]. Indeed, alcohol consumption may have in-
creased the risk of a fatal outcome even though the post-
mortem ethanol concentration was lower than the ones report-
ed in fatal drug–alcohol poisonings [21]. Finally, the deceased
being a homozygote for the SS genotype of the rs4795541
polymorphism, which is known to confer low expression of
the serotonin reuptake protein (SERT) [22], may have contrib-
uted to the drug toxicity in this case as the limited pres-
ence of SERT on the presynaptic membrane can increase
individual sensitivity to increased serotonin levels com-
pared to carriers of the rs4795541 L allele. Indeed, the
SS genotype has been consistently associated with greater
adverse drug reaction burden during serotonin specific
reuptake inhibitor (SSRI) therapy [23].

Even though drug toxicity on a background of heart disease
is evident from the post mortem analysis in this case, it is
practically impossible to diagnose serotonin syndrome based
exclusively on post-mortem findings, as this condition has
very precise diagnostic criteria (neurological, autonomic and
mental symptoms) that need to be observed in the living [24].
Moreover, as the body was not found in a position indicating
muscle hyperactivity prior to death, nor was any evidence of
diaphoresis present, serotonin syndrome appears less likely. In
our opinion, it is more likely that the combined use of alcohol
together with citalopram, fluoxetine and moclobemide result-
ed in QT prolongation which, in combination with the poor
condition of the victim’s heart (a recent infarct and heavy
arteriosclerotic lesions, both uncharacteristic for the age of
the deceased) precipitated a fatal arrhythmia. The manner of
death cannot be unequivocally established either, as an inten-
tional overdose cannot be excluded; a similar blood concen-
tration of citalopram and a significant QTc prolongation were
found in a (living) woman who had ingested 1400 mg of that

drug with suicidal intention [25] and the HTTLPR SS geno-
type has been associated in the past with high scores of
suic ida l i ty [26 , 27] , subs tance abuse [28] , and
antidepressant-induced mania (AIM) [23]. On the other hand,
one cannot exclude a desperate attempt of the deceased to treat
an apparently refractive condition; according to some studies
carriers of the rs4795541 SS genotype do not respond as well
to SSRIs as L allele carriers [29, 30]. Nevertheless, to the best
of our knowledge, the influence of the rs4795541 polymor-
phism on serotonergic drug poisonings has not been tested or
even alluded to. Whereas the effect of gene polymorphisms
related to the pharmacokinetics of serotonergic drugs have
been widely studied with respect to drug-drug interactions
and adverse effects [5], polymorphisms in genes associated
with the pharmacodynamics of these same drugs (e.g.
SLC6A4 or SLC6A3) have received much less attention. We
believe that they should be included in future studies.

Key points

1. We report a case of fatal intoxication of a young adult
following the simultaneous consumption of three different
antidepressants, two SSRIs and an MOI.

2. Other possible contributing factors include the consump-
tion of alcohol, an apparently undiagnosed heart condi-
tion, and a possibly predisposing genotype (HTTLPR
SS).

3. The difficulties establishing a precise cause andmanner of
death are discussed.

4. It is hoped that this case will raise awareness against using
antidepressant medication in a manner which deviates
from well-established therapeutic protocols based on ac-
curate diagnoses.
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