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The serotonin syndrome is a serioius medical condition due due to an intensive stimulation of setonin receptors. It is a rare, 
but severe, consequence of interaction between serotomimetic agents. This is a report of a 70-year-old woman steadily in 
therapy with venlafaxine and rizatriptan for migraine and major depressive syndrome. She was admitted to neurology unit for 
decreased light reflex with miotic pupils, global hyperreflexia, tremor, anxiety, ataxia and incoordination. The patient was diag-
nosed as a probable case of serotonin syndrome due to a pharmacological interaction between venlafaxine and rizatriptan trigged 
by opioid intake. In this paper, the development of syntomatology, the clinical examination and the possible pharmacokinetics 
explanation were carefully discussed and analysed.
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INTRODUCTION

Drug interactions are nowadays a very serious problem 
and they can frequently include common prescribed drugs 
and over-the-counter (OTC) medicines.1,2) Antidepressants 
are very frequently prescribed drugs, they include se-
lective serotonin reuptake inhibitors (SSRIs) and seroto-
nin-noradrenaline reuptake inhibitors (SNRIs), pre-
scribed for the treatment of major depressive disorder.3) 

The SSRIs mechanism of action is to increase the in-
tra-synaptic level of seronin with the inhibition of seroto-
nin reuptake. The same is true for SNRIs respect to 
noradrenaline. As a secondary mechanism of action, 
SSRIs increase efficacy of 5-hydroxytryptamine (5-HT) 
neurons by desensitizing 5-HT autoreceptors of the sero-
tonin nerve terminals.4,5)

Adverse events (AEs) of SSRIs and SNRIs include: hy-
ponatremia, risk of ischemic stroke and intracranial hem-
orrhages,6) suicidality and mania.7) The serotonin syn-

drome (SS) is an example of AE, induced by drug inter-
action; it is a rare consequence of interaction between se-
rotomimetic agents. The SS is considered to be due to an 
intensive stimulation of 5-HT1A (in central grey nuclei and 
in the medulla) and of 5-HT2A (in the central and peripheral 
nervous system) receptors by serotonergic medicines8); it 
is characterized by neuromuscular hyperactivity (myoclonus 
and hyperreflexia), cognitive alterations (agitation and 
confusion) and autonomic disorders (hyperthermia and ta-
chycardia).9) The SS is caused by the serotonergic agent’s 
use and it usually occurs within 24 hours after the seroto-
mimetic drugs intake.8-10) Abadie et al.11) described the 
mostly involved medicines in SS, based on the French 
pharmacovigilance reports; SSRIs seem to be involved in 
42.1% and SNRIs (mainly venlafaxine) in 9.1%.

Triptans (5-HT receptor agonists) are another drug cat-
egory selectively acting on the serotonin receptors. 
Triptans are 5-HT1B/1D receptor agonists with lower affin-
ity also for 5-HT1A and 5-HT2A receptors,12) they are used 
in migraine’s therapy and they usually have dose-depend-
ent side effects (paresthesia, nausea, fatigue, dry mouth 
and facial flushing).13,14)

We report a case of SS probably induced by interaction 
between one antidepressant and one triptan with codeine. 

Codeine, 3-methylmorphine, is a natural methylated 
form of morphine. Codeine is metabolized into morphine 
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(and its metabolites) and into codeine-6-glucuronide and 
norcodeine; the principal cytochromes involved in meta-
bolic codeine pathway are CYP2D6 and CYP3A4.15) 
Worldwide codeine, in combined preparation with acet-
aminophen, is the most commonly opiate prescribed used 
in the treatment of mild to moderate pain and as an anti-
tussive medicine, indeed in different countries (i.e., 
United Kingdom, South Africa, Ireland, France, and 
Australia) is an OTC medicine.16-18) The AEs of codeine 
are the same of those of opioid category (sedation, nausea, 
vomiting, constipation and respiratory depression).19)

The aim of this report is to describe an interesting and 
not yet reported AE observed in one patient steadily in 
therapy with venlafaxine and rizatriptan. We have ana-
lyzed the development of symptomatology after added 
therapy with codeine and the possible association with 
opioid treatment.

CASE

The patient is a 70-year-old woman, she has a long clin-
ical history of migraine and major depressive syndrome. 
She describes tension-type headache and depressive syn-
drome with anxiety and insomnia since she was 20 years 
old. 

During the last 10 years she was treated with individual 
support psychotherapy and she received several psycho-
pharmacological therapies, such as valproate, topiramate, 
propranolol and amitryptiline (as a long term therapy), 
acetaminophen, indomethacin, or other non-steroidal an-
ti-inflammatory drugs (as needed medications). Migraine 
attack, major depressive disorder and analgesic drugs mis-
use were the main reasons for her hospital admissions.

On November 21, 2015, due to a severe migraine attack 
she took for the first time in her life codeine 30 mg in com-
bination with acetaminophen 500 mg. In that moment, she 
was prescribed with venlafaxine 225 mg/day (150 mg in 
the morning and 75 mg in the afternoon) and diazepam 5 
mg/three times a day (recommended dose). Nevertheless 
she reported, over the past few mounths that she also took, 
without any medical supervision, rizatriptan 10 mg as 
needed use. Her drug intake was basically as needed use 
and she demonstrated a poor compliance with prescribed 
medications and doses, but, to the best of our knowledge, 
she never became dependent to any illicit substances, 
nether to opiate medications or acohol.

Around 30 to 36 hours after her first codeine intake she 
contacted a general practitioner reporting symptoms as 
nervousness, irritability, agitation, mania, confusion, 

tremor, diaphoresis and nausea. On November 23, she was 
hospitalized. 

The inpatient parameters was: body temperature 
37.5°C; pulse 100 beats/minute; blood pressure 140/90 
mmHg and respiratory rate 21 breaths/minute. Complete 
blood test (including liver and kidney function tests, crea-
tinine kinase, and serum electrolyte values) were all with-
in normal limits and also the electrocardiogram resulted in 
the normal range. During the neurological examination it 
was detected: miotic pupils with decreased light reflex, 
global hyperreflexia, tremor in both hands, ataxia and 
incoordination. She had tremors in both hands and anxiety 
during the interview. No lateralizing neurological signs 
were observed. The neuropsychological test MODA 
(Milan Overall Dementia Assessment) was performed 
and the total score was 87.7/100 (with an age and educa-
tion adjusted score of 88.5/100),20) so the test score results 
in the normal limits. Cranial computed tomography scan 
were normal and it did not reveal any significant vascular 
abnormalities. 

Venlfaxine and codeine were immediately stopped and 
endovenous hydration was started with saline solution 
0.9%. Diazepam 5 mg was continued orally twice a day 
for agitation. Approximately 8 hours after the discon-
tinuation of venlafaxine and codeine, the described symp-
toms disappeared and her hypervigilance improved. Five 
days later the patient was discharged.

DISCUSSION

The SS is a predictable response to the increase of sero-
tonin neurotransmission, due to a serotonin drug-drug in-
teraction21) as well as to an individual vulnerability.22) In 
humans the increased risk of developing the SS is hy-
pothesized by Gelener et al.10) with a possible serotonin 
transporter polymorphism.

The SS, following concomitant triptan and SSRI (or 
SNRI) use, is biologically possible. Both of these medi-
cations increase serotonin trasmission, therefore, it is pre-
dictable that their concomitant use would result in higher 
serotonin activity.4,8,11) The combination of agitation, dia-
phoresis, tremor and hyperreflexia in our patient led clini-
cians to hypothesize a diagnosis of SS, according to 
Sternbach criteria23) and Hunter criteria.24) Specifically 
agitation, diaphoresis, tremor and confusion are the 
Sternbach criteria detected in the patient. Tremor and hy-
perreflexia are the Hunter criteria observed.

We hypothesize that the development of the SS is con-
nected to the interaction with venlafaxine and rizatriptan 
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triggered by codeine. 
It is also reasonable to suspect that the symptomatology 

described was associated with an acute opiate poisoning 
and/or withdrawal. However, in our opinion the opiate in-
toxication seems to be less probable because the physi-
cians dind’t observe any somnolence, bradycardia, hypo-
tension or bradypnea (inpatient parameters: 100 beats/mi-
nute; 140/90 mmHg; 21 breaths/minute). In the same per-
spective the opiate withdrawal doesn’t seem more likely 
because the patient never stop to ingest codeine, netheir 
other opiate substances. 

As previously mentioned the concomitant use of 
SSRIs/SNRIs and triptans25) could induce the SS: the 
United States Food and Drug Adminstration Alert26) re-
porting the potential for life-threatening SS in patients tak-
ing SSRIs/SNRIs and triptans concomitantly. This in-
formation is based on 27 cases of SS occurring in patients 
treated with concomitant SSRI or SNRI and triptans.

After a systematic literature review on Medline/ 
PubMed database we have discovered several cases of SS 
induced by a combination of antidepressants plus triptans, 
or antidepressants plus opioids,27) expecially tramadol.28-31) 
The tramadol involvement in the SS is probably due to the 
mechanism of action: it binds to mu opioid receptors but 
also inhibits the monoamine (norepinephrine and 5-HT) 
reuptake.28,32,33) Contrary to synthetic piperidine (i.e., fen-
tanyl34) and tramadol28-31)), codeine, a phenanthrene, does 
not work as a serotonin uptake inhibitor.33,35,36) Several au-
thors35,36) reported that morphine analogues may poten-
tially increase the intrasynaptic serotonin levels with 
some unknown mechanisms. 

We will propose, as a possible pathophysiological ex-
planation, for the development of SS the cytochromes 
(CYP2D6 and CYP3A4) involvement,14,36) as also re-
ported by Direk.9) The genetic individual vulnerability 
may offer an additional and explanation.9) Addictionally, 
there are few reportes37,38) indicating that opiates may dif-
ferentially modulate 5-HT neurotransmission in the cen-
tral nervous system. 

As mentioned in the indroduction, the metabolite mor-
phine, wich has a high affinity for the mu opioid receptor, 
is primarily responsible for positive and negative effects 
of codeine tharapy. Altrought the amount of morphine me-
tabolized from codeine is not the same for everybody. This 
interindividual variability is in part due to the poly-
morphic cytochrome CYP2D6 enzyme (the mediator of 
codeine transformation into morphine). As reported by 
Tao and Auerbach,38) morphine infusion into the dorsal ra-
phe nucleus of rats increased extracellular 5-HT in the nu-

cleus accumbens. So, one of the possible pathophysio-
logical explanation of this SS case is the iper-biotrasfor-
mation of codeine into morphine, mediated in this patient 
by a high CYP2D6 activity. This mechanism could ex-
plain the increase of 5-HT and the consequent trigger role 
of codeine in our patient, already in therapy with SNRI 
and triptan.

In conclusion, SS is a severe clinical condition with 
high mortality. Physicians should be aware of all seroto-
nergic agents prescription. 

To the best of our knowledge there are no reports of se-
rotonin toxicity triggered by codeine in a patient in ther-
apy with venlafaxine and rizatriptan was never reported. 
SS should be kept in mind if patients are in therapy with all 
substances that may interact with serotonergic drugs 
through the CYP450 pathway,39) including OTC medi-
cations and illicit substances. Moreover meticulous col-
lection of AEs by patients, doctors and pharmaceutical 
companies should be necessary to investigate in more de-
tail the underlying causes of severe pharmacological 
interactions.
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