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Serotonin syndrome; Background and objectives: Serotonin Syndrome (SS) is a rare but severe drug side effect of
Duloxetine; serotonergic substances. The various symptoms of SS are the result of excess serotonin on
5-HT; the central and enteric nervous system. Monotherapy with serotonin-norepinephrine reuptake
Coeliac disease; inhibitors (SNRIs) like duloxetine induce the syndrome very rarely. It has been shown that
Case report patients with coeliac disease (CD) per se have significantly increased serum serotonin levels.

Methods: We report the case of a 41-year-old white male who developed an unusual severe
SS under monotherapy with duloxetine. Remarkably, the patient was also diagnosed with CD
shortly before.

Results: After all other possible causes have been excluded by intensive diagnostics the clinical
diagnosis of a serotonergic syndrome was made.

Conclusion: To our knowledge, this case is the first report of such a severe serotonin syndrome
under duloxetine monotherapy, which might be boosted trough the patient’s coeliac disease. We
suspect that the serotonin level of the patient could already have been significantly increased
due to his CD and therefore jointly responsible for the fulminant serotonin syndrome under
duloxetine.

© 2020 Asociacion Universitaria de Zaragoza para el Progreso de la Psiquiatria y la Salud Mental.
Published by Elsevier Espana, S.L.U. All rights reserved.
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cause a synergistic increase in synaptic serotonin (5-HT).
These drugs include monoamine oxidase inhibitors, selective
serotonin reuptake inhibitors (SSRIs), tricyclic antide-
pressants, antibiotics, opioid analgesics, herbal products,
antiemetics and also illegal substances like Methylene-
dioxymethamphetamine or cocaine.” The syndrome is very
rarely induced by selective serotonin-norepinephrine reup-
take inhibitors (SSNRIs) like duloxetine and occurs mainly
with co-administration of SSRIs or opioids.?* The symptoms
may vary from mild to life threatening. Typical signs of
excess 5-HT range from tremor and diarrhea to delirium,
neuromuscular rigidity and hyperthermia in life-threatening
cases. The diagnosis is based on the clinical symptoms and
there are no laboratory tests that can confirm or deny
the diagnosis. Because the clinical manifestations of SS are
highly variable, the diagnosis should be based on the Hunter
Serotonin Toxicity Criteria.* According to the Hunter crite-
ria, the diagnosis of SS requires the intake of an serotonergic
agent and one of the following features or groups of fea-
tures: spontaneous clonus; inducible clonus with agitation
or diaphoresis; ocular clonus with agitation or diaphore-
sis; tremor and hyperreflexia; or hypertonia, temperature
above 38°C and ocular or inducible clonus. It is also neces-
sary to rule out other possibilities like dopaminergic drugs,
infection, metabolic disorder, substance intoxication, or
withdrawal.*>

Only a few cases of SS under duloxetine have been
reported.?>¢% However, in most of those cases the syn-
drome occurred under a combination of duloxetine with
anesthetics or other SSRIs. We could only identify two cases
of SS induced by duloxetine alone*° and the reported symp-
toms were only moderate.

Serotonin is not only an important neurotransmitter in
the brain but also a key modulator of gut function. There
is increasing evidence of a close connection between brain
and bowel'® and the brain-gut axis has become a promis-
ing research area. There are also indications that serotonin
might play a central role in various bowel diseases, which
in turn are often linked to psychiatric symptoms.''~'* Espe-
cially anxiety, depression and related mood disorders are
frequently reported to be associated with gluten sensi-
tivity and coeliac disease.'" Abnormally increased 5-HT
was found in a range of gastrointestinal disorders includ-
ing CD, inflammatory bowel disease and irritable bowel
syndrome. ' Interestingly, several publications reported
altered serotonin metabolism and significantly higher peak
plasma 5-HT levels in coeliac patients.'”~"

To our knowledge, this case is the first report of a severe
serotonin syndrome under duloxetine alone, which might be
associated with coeliac disease.

Case report

In Oct. 2017, a 41-year-old white man presented himself
in the emergency room of a local hospital in Regensburg,
Germany due to hyperventilation and acute disturbance of
motion. He reported that about 4 h ago, after having pasta
for lunch, out of complete well-being and without previous
nausea, severe vomiting had suddenly occurred. He then felt
dizzy, nervous and unstable on his legs. This condition was

getting worse and he had finally started to hyperventilate,
which is why he presented himself in the emergency room.

In the following hours after admission, the patient devel-
oped marked psychomotor restlessness, ataxia, dizziness,
massive sweating and a supraventricular tachycardia with
heart rates up to > 200/min and was finally admitted to the
intensive care unit. After the onset of paroxysmal atrial fib-
rillation, several unsuccessful attempts of medication-based
and electrical rhythmization had been made.

Psychomotor agitation was markedly progressive with
severe excitation, spontaneous myoclonus, persistent tachy-
cardia and development of oxygenation disorder, eventually
leading to endotracheal intubation and invasive ventilation
on the next morning. Striking was an extremely high demand
for sedatives. In addition, the patient was treated with
benzodiazepines, beta blocker, nitroglycerine and cyprohep-
tadine. Initial hypokalaemia (2,1 mmol/l) was balanced and
a pronounced increase in creatinine kinase (> 20.000 U/l)
was observed. In the course also a systemic inflammatory
response syndrome (without infect focus) occurred.

The extensive diagnostics (cerebrospinal fluid diagnos-
tics, computed tomography with angiography, systematic
toxicological analysis via gas chromatography with mass
spectrometry for > 2000 substances, X-ray thorax, transtho-
racic echography, MR imaging, electroencephalography
and electrocardiography and screening for neuroendocrine
tumor markers) showed no evidence of infectious, ischemic,
hemorrhagic or metabolic causes. In addition, intoxication
with illegal substances or deliberate or accidental over-
dose of the antidepressant medication was excluded, due
to the initial plasma levels (duloxetine: 105.00 wg/l; norm:
30.00-120.00) and anamnestic investigations.

Since the patient even showed several of the Hunter
Serotonin Toxicity Criteria, the diagnosis of a serotonergic
syndrome was made. The therapy was mere symptomatic as
mentioned above.

After the acute symptoms had declined and the vital
parameters had stabilized, the patient was extubated after
12 days and finally discharged from the intensive care unit 23
days after admission. Besides a generally reduced condition
only a mild critical illness polyneuropathy remained. Both
showed a clear downward trend in the further course. Men-
tally, the patient felt surprisingly better after the incident.
Psychopathologically, the patient just showed minor depres-
sive symptoms such as impaired concentration and slightly
reduced impetus. Subsequently, the patient took outpatient
psychotherapy and reached full working capacity again after
several weeks. A further treatment with antidepressants was
neither recommended nor desired, nor necessary.

Prehistory

In July 2017, the patient, who had no psychiatric history,
was diagnosed with a moderate depression and had initially
been treated with Mirtazapin (30mg/d) on an outpatient
basis. Since there was no clinical improvement after sev-
eral weeks, the treating psychiatrist switched medication
to duloxetine about 2 weeks prior to the reported event and
increased the dosage from 30 to 60mg/d two days before
the incident. Otherwise, he did not take any further med-
ication or nutritional supplements and was healthy except
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for a coeliac disease, which was first diagnosed in June 2017
and since then has been treated dietarily. The patient had
no history of substance abuse and was a strict non-smoker.
The only other predisposing factor for SS that could be iden-
tified was the fact that the patient reported to drink red
wine occasionally, but not prior to the reported event.

Discussion

To our knowledge, this is the first case report of such a
severe serotonin syndrome under duloxetine alone. We want
to raise the question if the patient’s coeliac disease could
have facilitated the SS. Sjolund et al. reported markedly ele-
vated 5-HT levels in patients with newly diagnosed coeliac
disease, which even exceeded the levels found in patients
with carcinoid tumors.'® Coleman et al."” also reported sig-
nificantly higher peak plasma 5-HT levels in patients with
untreated coeliac disease, especially after a gluten-rich test
meal. Peak 5-HT levels also correlated significantly with
postprandial dyspepsia scores.

A concept of serotonin toxicity has been postulated,?
which considers the SS as a form of poisoning caused by pro-
gressive elevation of 5-HT. We suspect that the serotonin
level of the patient could already have been significantly
increased due to his just recently diagnosed coeliac dis-
ease and additionally triggered by a previous gluten-rich
meal. Even if the patient has adhered to a strict gluten-
free diet, it can take up to 6 months for the disease-typical
changes in the mucosa to heal.?"?? The fact that the patient
stated that he had eaten pasta before the incident does
not indicate an optimal therapeutical adherence. Increas-
ing the dose of duloxetine could additionally have led to
progressively increasing serotonin levels, finally crossing the
toxic threshold after a gluten-rich meal just before the inci-
dent.

Of course, the coincidence between the patient’s coeliac
disease and the unusual severe serotonin syndrome is pri-
marily temporal and a causal connection can not be proven
through this case report. Nevertheless, we find the reported
observations very remarkably and, in our view, a causal con-
nection could theoretically be possible. We also would like
to raise the question whether CD and non-coeliac gluten
sensitivity could be a more noteworthy risk factor for SS
under SSRI and SSNRI treatment. Especially if you consider
that coeliac disease has a prevalence of about 1:400%* in the
United States and several European countries and could not
only have contributed to this patients depressive episode
but is generally associated with psychiatric co-morbidities
which in turn lead to psychopharmacological treatment.'* "
Therefore, patients with CD in particular should be care-
fully screened for SS specific symptoms. Since there are
no current studies on the subject, basic research both by
psychiatrists and gastroenterologists is needed.
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