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INTRODUCTION

Serotonin syndrome (SS) is a life-threatening drug re-
action that occurs with an increase of serotonergic activi-
ty in central and peripheral 5-hydroxytryptamine (5-HT)
receptors. The main mechanism of SS is the overstim-
ulation of postsynaptic 5-HT1A and 5-HT2A receptors.
The clinical triad of SS is progressive neuromuscular hy-
peractivity, autonomic instability and altered mental state.
It is recommended to use the Hunter Serotonin Toxicity
Criteria (HSTC) to diagnose SS (Scotton et al., 2019).

Bupropion intoxication is another life-threatening
clinical situation which the most common symptoms are
seizures, tachycardia, agitation, psychosis, and myoclo-
nus/tremor/hyperreflexia (Murray et al., 2020). Due to
these overlapping symptoms of bupropion intoxication
and SS, it is hard to differentiate them in cases of bupro-
pion overdose.

Bupropion inhibits the reuptake of dopamine and
norepinephrine in the presynaptic region, and there is no
known direct effect of bupropion on serotonergic recep-
tors in humans (Costa et al., 2019). 3 cases of SS occurring
during bupropion use alone have been reported (Murray
et al., 2021, Thorpe et al., 2010). On the other hand, the
certain diagnosis for these cases and the likelihood of SS
with bupropion as a single agent are debated (Gillman,
2010). Here, we present the case of bupropion overdose
in the conundrum of bupropion intoxication and SS.

CASE

A 19-year-old female patient with bipolar disorder
was admitted to the emergency room approximately 30
minutes after ingesting 30 tablets of extended-release bu-
propion 300 mg for suicide. On arrival, her mental state,
vitals, physical and neurological examination were nor-
mal. Gastric lavage was performed. Drug particles were
observed, and oral activated charcoal was administered.
The creatine kinase level, lithium level, thyroid, liver and

kidney function tests, electrolytes were normal, no other
findings on electrocardiography except sinus tachycardia.
Her brain computed tomography was completely normal.

4 hours after ingestion, her vital signs were 36.8 °C
of body temperature, 154/minute of heart rate, 28/minute
of respiratory rate, and 126/67 mm/Hg of body pressure.
Shortly after, she had a generalized tonic-clonic seizure,
2000 mg of levetiracetam was administered intravenous-
ly. 6 hours after ingestion, her oral mucosa was dry, and
she had dyskinetic movements, blurred vision, dysarthric
speech, dilated pupils with preserved light reflex, in-
creased deep tendon reflexes in all extremities, especially
brisker in lower ones, myoclonus, ocular clonus, bilateral
inducible achilles clonus and tremor was in neurological
examination. Besides, agitation, loosening of associations,
disorientation, and visual hallucinations emerged within
hours. As we considered the likelihood of diagnosis as SS
based on the HSTC, 12 mg cyproheptadine loading dose
was perorally administered for once, and we planned to
continue the treatment with 2 mg cyproheptadine ev-
ery two hours until clinical improvement was achieved.
However, after receiving the first maintenance dose, an
internal medicine specialist evaluated the case as bupro-
pion intoxication and 18 hours after ingestion, 20% lipid
emulsion (ILE) solution as loading dose of 1.0 mL/kg
and 0.25 mL/kg/min maintenance infusion of 35 minutes
was administered instead of cyproheptadine. Myoclonus
and ocular clonus improved, also severity of confusion
decreased. 24 hours after ingestion, since the hyperreflex-
ia, agitation, dilated pupils, tachycardia, and hypertension
did not improve and her agitation, intensity of visual hal-
lucinations, and tremor increased, also tachycardia and
hypertension became more serious, we restarted cypro-
heptadine with the loading dose of 12 mg, and continued
the treatment with 2 mg cyproheptadine every two hours.
After 3 maintenance dose, 30 hours after ingestion, neuro-
logic examination was normal, however autonomic insta-
bility continued. Finally, all signs improved by the 38th
hour of ingestion and she was ready to discharge.

We obtained informed consent from the patient for the
case report.
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DISCUSSION

We reported a case bordering on bupropion intoxica-
tion and SS. After the bupropion overdose, the patient
had multiple signs such as dyskinetic movements, gen-
eralized tonic-clonic seizure, dilated pupils, Achilles and
ocular clonus, tremor, autonomic instability, confusion,
rigidity, visual hallucinations, and dry mucosa. In differ-
ential diagnosis, we evaluated the patient for neurolep-
tic malignant syndrome (NMS), anticholinergic toxicity,
thyroid crisis, SS, and bupropion intoxication. We ruled
out NMS with normal CK level, lack of fever and absence
of lead pipe rigidity. In this case, there are many signs of
anticholinergic toxicity, such as mydriasis, dry mucosa,
tachycardia, agitation, and seizures. However, typical
anticholinergic signs such as fever, dry skin, genitouri-
nary retention, and anticholinergic exposure were absent.
Furthermore, hyperreflexia could not be explained with
anticholinergic toxicity. Therefore, we excluded anticho-
linergic toxicity. Also, we ruled out thyroid crisis because
of the normal level of T4.

Since bupropion intoxication and SS have overlap-
ping symptoms, such as seizures, tachycardia, agitation,
psychosis, myoclonus, tremor, and hyperreflexia (Costa
et al., 2019, Murray et al., 2020), it was hard to rule out
one of them. The first step is to stop the offending seroto-
nergic medication, with supportive care to stabilise vital
signs (maintenance of oxygen saturations, intravenous
fluids, and continuous temperature cardiac monitoring),
sedation with benzodiazepines, and managing possible
seizure, for both of bupropion intoxication and SS (Mur-
ray et al., 2020, Scotton et al., 2019). Key management
components for hyperthermia include sedation to re-
duce muscle activity and active cooling. In mild cases,
supportive care is often sufficient, whereas in moderate
cases, there needs to be more aggressive treatment (Scot-
ton et al., 2019). In this case, due to the emergence of
life-threatening symptoms despite supportive treatment,
cyproheptadine treatment was initiated with a prediagno-
sis of SS. Then, cyproheptadine was interrupted and ILE,
a supported treatment but not first-line for bupropion in-
toxication by a clinical toxicology task force in 2016 for
life-threatening toxicities (refractory status epilepticus,
hemodynamic instability), (Gosselin et al., 2016, Costa et
al., 2019) was administered because of a prediagnosis of
bupropion intoxication. However, when cyproheptadine
treatment was switched to ILE, agitation, tachycardia
and hyperreflexia worsened, then cyproheptadine treat-
ment was restarted for a probable diagnosis of SS. In
most reported cases of bupropion intoxication, ILE was
administered for 20-30 minutes, since patients response
to treatment in this time frame (Gosselin et al., 2016). In
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this case, the patient did not significantly response to a
total of 405 mL of 20% ILE for 35 minutes. According to
a review, in most of 41 patients (57.5%) with diagnosis
of SS, 9 of whom were treated with cyproheptadine, had
complete resolution of their symptoms within 24 hours of
presentation (Mason et al., 2000). In our case, the men-
tal and physical symptoms related to bupropion overdose,
which were still persistent 6 hours after ILE treatment,
improved with cyproheptadine treatment within 6 hours
of drug intake. The specific improvement of myoclonus,
ocular clonus, and ocular clonus symptoms with ILE
treatment suggested that bupropion intoxication was an
important component of the clinical entity besides SS, in
this bupropion overdose case. Although symptoms totally
improved after cyproheptadine administration, it may not
be possible to be sure that this improvement is solely a
cyproheptadine response. The probability of spontaneous
resolution of symptoms within a 38-hour period with ap-
propriate supportive treatment of SS cannot be exclud-
ed.... Since bupropion does not have a known direct sero-
tonergic effect in humans, clinicians do not attribute the
serotonergic symptoms to SS during the use of bupropion
as sole agent (Costa et al., 2019, Scotton et al., 2019).
Some researchers introduced SS induced by bupropion
alone in retrospective bupropion-induced SS case se-
ries (Moss et al., 2019, Murray et al., 2020, Sidlak et al.,
2020). In the reports multiple medication use was not ex-
cluded (Sidlak et al., 2020), and SS was not diagnosed
based on the HSTC (Moss et al., 2019, Murray et al.,
2020). Possible SS case reports, that is induced by bupro-
pion, is exceptionally reported (Table 1). On the contrary,
some researchers evaluated these cases Bayesian logic in
operation, i.e., using the prior probability to weigh the
expected outcome (Buckley et al., 2002, Gillman, 2010)
and concluded that the diagnosis was bupropion intoxica-
tion. The growing tendency to accept clinical entities as
SS with non-serotonergic agents contradicts HSTC (Ken
Gillman, 2010), which its obligatory criteria is the ‘pres-
ence of serotonergic agent’ by definition.

In this case, based on the anamnesis and nation-wide
prescribing system in Turkey, she was not using any
medication, except bupropion for the last 10 days. Thus,
bupropion is considered the sole agent that may have
enhanced the clinical manifestation. Its mechanism is
that bupropion increases firing of serotonergic neurons
due to effect of noradrenaline on the raphe nucleus (El
Mansari et al., 2008), and has indirect serotonergic ac-
tivity through upregulation of vesicular monoamine
transporter-2, the transporter responsible for pumping
dopamine, norepinephrine, and serotonin from the cyto-
sol into presynaptic vesicles (Foley et al., 2006). Because
SS is a dose-related reaction (Costa et al., 2019), signs
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“JUUIBAI) QUIP
-eydoyo1d£o Surddoss
pue g1 Sunaeis £q
PoAE[op Sem JudwBAI}

[e101ad B1A
dousUBIUTRW JOJ SINOY
om) A19A9 Swr 7 sowny

BSOONW AIp ‘suoneuIon|[ey
[ensIA ‘AIpISLI ‘UOISNJUOD
“AJ111qeIsul dIUIoUOINE ‘10
-Wa1) ‘SNUOJd JR[NJO ‘SNuo[d

"A10)S1Y 9]qEI[I pue
wo)sAS [euoneu Jul
-quosald apim-uoneu
o) M PIWIGUOD

s3urpuy [[e yarym

uoneanp Ay,

pue uordoadng

‘303dse aseapau
uordoadng

‘93e s, ase)

dreudoidde ‘moy g JY3I10 pue OSOp [BRIUL  SI[[IYOE ‘SISBLIPAW ‘QINZIDS sem uonsagur uord Tezoxad ased
oY) 18 PaYIE}S Sem QuIp 10J Sw 7] poIdisauIwpe JIUO[O OIUO0) PAZI[BIOUIT -o1xdnq ‘vonreyr]  ‘Sw 0006 (1X) 3 0§ ‘orewdy juasaxd oy,
-eydoyord£o y3noyy SInoy §¢ sem surpeydoyordL) ‘SJUSWAOW ONAULSA( B SE PAINSEOW JON 9SBI[AI-PIPUAIXH ‘pro-1e3k 61 v ase)
"pardsourwpe sem wedd
-ZeIO[ "A’1 ‘PAjeqMuI Sem
Juaned ‘(pajedtpur jou (Do €°6¢) eruIoy)
st pourad doueurjutewr)  -1odAy ‘0Inzios pozijelouod
[e1012d BIA QOUSUE)UTEU ‘snuoyo 9[qronpur ‘uones
10J Swr g sown) 991y} -uojoid 1.0 ‘erpreoAyoe;
“paredIpur pue 9sop [enIul 10§ Ienomudaeldns ‘suoneu Tw Te1oxad (1202
JOou SI oW} UoyenIuL Sw 7 paiojsourwupe -1on][eY [ensIA ‘SIselpAw  Bu gg pue qw/Su  Sw SeL (TX) Y L9 Oewdy T 10 AeLIniA)
ourpeydoyord£) sInoy /¢ sem ourpeydoyordL) ‘SJUQWIDAOW ONAUSA(  +°£.96 -INOY Y[ 1Y OSLI[QI-POpUIXY ‘pro-1e3k 61 "€ 9se)
"PAIdISOUIWIPE SeM
UIB)OJBITIOAI] JO 9SOP
Suipeo| ‘pareqniur sem
aned ‘oqn) ose3oseu
BIA Q0UQUBIUTRW 10
‘Aep pug u1 paje)s sem SINOY G AIOAD Sul § sown) uoIsnjuoo ‘A}
surpeydoyordAo snyp 0M] pPUE 9SOp [eNIUI  -I[IQBISUI OIWIOUOINE ‘SNUO[D [exorod ‘Fw (1202
‘uonsagur 19)Je sAep 10J Sw § POISISAUIWIPE  IB[NOO ‘SNUOIO 9[qIoNpul ‘sis  Tuy/3u 096 pue Tw 05z ‘(1) 2589 3 ¢L ‘Orewr e 30 Aeunpy)
0M) PasougeIp sem SS sImoy 7/ sem ourpeydoyoidA)  -eupAw ‘snondofids smeig /Sugl :Aep pIgIy  -0I-OJeIpowIU] ‘P1o-1834 §1 "7 9seD
“JuowoAoxdwr
ol PIAIISQO 9q J0U
INQ ‘poIOISIUILIPE SBM wedozelo] SONIWANX
surwdnsosAyd jo Sw snousAenul jo Sur § jo I9MO] Ul Snuopd ‘Apidir
7 SNOUQABIIU "PaId} [€301 ‘UonRIPAY SNOUSA ‘Bsodnuu AIp ‘SISBLIPAW ‘uon [e1o010d ‘S y3rom (o10T
-SQUIWIpPE U2 JOU -enur T Z JO [€10} B HM -euron[ey [ensIA 9Inzres  Tu/Su 0T¢ pue W OQ0¢ ‘(YS)osea] paojou jou ‘orewr  ‘[e 30 odioy )
sey aurpejdoyordA) S0y 9¢ juounean oantoddng SIUO[O O1UO0) PAZI[BIdUAL) /3U ()87 HINOY YIL] IV -a1-poureisng ‘p1o-1e94 G| ‘1 oseD
uonsIsul Id)e 3no. dansodxd
S[PAJ]
paAoadur dae pue 3sop IYSIIM “Ipud3
sjutod JrqeIewdy : juduedl], sgurpuy [edrurp djqejoN uordoadnqixoapAy : se)

wnpunuo)) uonedrxou| uordordng pue SWOIPUAS UTUOJOIAS U] IV Je], SIse)) asop1oA() uordordng jo sprodoy *1 arqe],

99



Dogukan Kogyigit, Aml Alp, M. frem Y1ldiz & Elgin Ozgelik-Eroglu : 4 case of bupropion overdose: Bupropion intoxication

and/or serotonin syndrome?

Psychiatria Danubina, 2025; Vol. 37, No. 1, pp 97-101

of bupropion intoxication and SS may occur together in
case of bupropion overdose.

The use of cyproheptadine, which blocks 5-HT1A
and 5-HT?2 receptors, is especially recommended to treat
SS in severe cases because of its beneficial effect for SS
signs (Prakash et al., 2019, Scotton et al., 2019) despite of
low-quality evidence for SS (Jacobs et al., 2020). In this
case, ILE was administered with prediagnosis of bupropi-
on intoxication; however, neurological symptoms except
myoclonus and ocular clonus did not improve. Moreover,
since cyproheptadine is a lipophilic drug (Gunja et al.,
2004), ILE might have adversely affected cyprohepta-
dine response or caused delay in response by inhibiting
the absorption of cyproheptadine. Because differentiat-
ing bupropion intoxication and SS is a serious challenge,
choosing the proper treatment, ILE or cyproheptadine, is
complicated. In a case like this, when the symptoms of
bupropion intoxication have partially subsided with ILE,
it is possible to consider that the remaining neuropsychi-
atric symptoms may be related to serotonin syndrome. In
such cases, the administration of cyproheptadine after
ILE may provide additional benefits.

While there may be limited evidence regarding the sero-
tonergic effects of bupropion, the fact that some of the neu-
ropsychiatric symptoms of bupropion intoxication overlap
with SS symptoms, and that some of these symptoms per-
sist after ILE therapy but improve after the administration
of cyproheptadine, suggests the possibility of serotonergic
effects of bupropion. Based on this, further research into
the presence of bupropion’s serotonergic effects should be
continued through in vivo and in vitro studies.

As a limitation, we could not perform plasma level of
bupropion and urine toxicology due to absence of test kits
on the arrival of the patient. Though, the level of bupropi-
on cannot decisively differentiate bupropion intoxication
and SS.
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CONCLUSION

Due to the many overlapping signs of bupropion in-
toxication and SS, differentiating them is a conundrum.
Because SS is a dose-related reaction, signs of SS can
occur in case of bupropion overdose besides signs of bu-
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serotonergic effect. Supportive care, which includes sta-
bilizing vital signs and sedation, is the first step approach
to both bupropion intoxication and SS. Cyproheptadine
and ILE are both adjunctive therapies. Since the use of
ILE with the diagnosis of bupropion intoxication may
reduce the benefit of cyproheptadine (a lipophilic drug),
which is a treatment choice for SS, it is important to make
a careful differential diagnosis of bupropion intoxication
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