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B upropion-dextromethorphan 
(BUP-DXM) has been recently 
approved for the treatment 

of major depressive disorder.1 

Clinicians should be aware of a 
potential interaction between DXM 
and selective serotonin reuptake 
inhibitors (SSRIs)—especially those 
that inhibit cytochrome P450 (CYP) 
2D6. Toxicity may manifest in 
serotonin syndrome and DXM toxicity. 

Case Report 
A 68-year-old Caucasian male with 

a history of major depressive disorder, 
benign prostatic hyperplasia, and 
chronic multisite pain taking 
fluoxetine 80 mg and prazosin 5 mg 
nightly started BUP 105 mg/DXM 
45 mg daily for continued depressive 
symptoms in August 2023. 

After 3 days, the patient 
experienced progressive flushing, 
chills, confusion, urinary retention, 
dysuria, agitation, paranoia, anxiety, 
and auditory/visual hallucinations of 
humming and persons in his home. 
He noted dissociation, recalling 
“concentrating on who I was.” He had 
no history of urinary tract infection 
(UTI), delirium, or psychosis. Given 
his mental status, he was unable to 
give a precise timeline of symptoms 
he experienced first. 

Despite discontinuation of BUP/ 
DXM, symptoms continued for 5 
days, prompting presentation to the 
emergency department. He denied 
suicidality or having overdosed on 
medications. Mental status 

examination evinced difficulty with 
concentration tasks; he was oriented 
to self, date, situation, and location. 

Upon presentation, temperature, 
pulse, and respirations were within 
normal limits. Systolic blood 
pressure was elevated into the 150s 
(the patient’s baseline). Physical 
examination was significant for 
reactive pupils with mydriasis, 
nystagmus, and hyperreflexia 3+/ 
multiple beats of inducible clonus 
in the lower extremities. Urinalysis 
showed positive leukocyte esterase 
and >100 white blood cells. Complete 
blood cell count and comprehensive 
metabolic profile (CMP) were 
unremarkable. Lipase was elevated at 
63. Electrocardiogram showed QTc 
within normal limits. Lab evaluation 
for levels of DXM, BUP, and 
pharmacogenomics was sent out. The 
DXM level was 10 ng/mL. BUP was 
undetectable. The pharmacogenomic 
report showed normal CYP2D6 activity. 

Hospital course. Psychiatry service 
discontinued fluoxetine. Toxicology 
diagnosed a mixed picture of DXM 
toxicity and serotonin syndrome. 
The UTI complicated the diagnostic 
picture, as these conditions have 
overlapping manifestations (Figure 1).2,3 

The patient received intravenous (IV) 
antibiotics and supportive care. He 
remained hemodynamically stable. 
His mental status improved over 
4 days. Two days after discharge, he still 
had 3+ reflexes, but no clonus. He 
continued to experience dizziness and 
flushing but felt improved. 

Discussion 
Literature describes serotonin 

syndrome in the context of 
supratherapeutic DXM doses/ 
abuse,4 and there is 1 report 
of appropriately consumed 
promethazine-DXM and 
escitalopram leading to presumed 
serotonin syndrome.5 There 
were no results for a literature 
search conducted in September 
2023 with keywords 
“Dextromethorphan,” “Bupropion,” 
“SSRI,” and “Serotonin Syndrome” 
describing a presentation as 
described above. 

DXM is primarily metabolized 
by CYP2D6 with a half-life 
of 2–4 hours. Both BUP and 
fluoxetine inhibit this enzyme.4 

Approximately 10% of Caucasian 
patients are poor metabolizers of 
CYP2D6.6 

Based on the pharmacokinetics 
of DXM, without inhibition, it would 
not be expected to be detectable in 
plasma after 5 days.7 Notably, 
the lab did not test for DXM 
metabolites.* 

Mechanistically, DXM decreases 
glutamate transmission through 
inhibitory effects on N-methyl-D- 
aspartate (NMDA) receptors.† DXM 
and fluoxetine compete for binding to 

*DXM and its metabolites undergo renal elimination.7 

†Additionally, it works as a nonselective serotonin- 
norepinephrine reuptake inhibitor and as a 
σ1 agonist.8 
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serotonin transporters (SERT) and 
σ1 receptors.‡ DXM also binds to the 
PCP site, an NMDA channel named 
given the high affinity of phencyclidine, 
consistent with effects as a dissociative 
and hallucinogen at higher doses.8,9 

To this author’s knowledge, this is 
the first case report of combined DXM 
toxicity and serotonin syndrome 
from therapeutic doses of SSRI, BUP, 
and DXM. The patient’s prolonged 
symptomatology was likely due to 

fluoxetine’s long half-life, and it is 
possible that the clinical course 
may have been shorter with a different 
serotonergic agent/CYP2D6 inhibitor. 
Clinicians should be aware of this 
potential drug-drug interaction and 
consider CYP2D6 genotyping or a 
fluoxetine “washout.” 
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Figure 1. 
Overlapping Symptomatology of Serotonin Syndrome, DXM 
Toxicity, and UTI 
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Abbreviations: DXM = dextromethorphan, UTI = urinary tract infection. 

‡Werling et al compared the binding profiles 
of DXM and fluoxetine and found that they both 
compete for binding to serotonin transporters 
(SERT) and σ1 receptors with moderate to high 
affinity. At SERT, DXM has Ki = 40 nM compared to 
fluoxetine with Ki = 0.81 nM. Additionally, DXM 
and fluoxetine each have affinity for the 5-HT1B/D 
receptor. At σ1 receptors, DXM has Ki = 150 nM 
while fluoxetine has Ki = 214.9 
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