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Background: Serotonin syndrome is a rare but potentially fatal complication of drugs that have effects on central nervous
system serotonin. It is characterized by sudden onset of altered mental status, increased neuromuscular activity, and
autonomic instability.

Case Report: The authors reported a case of serotonin syndrome associated with combined therapy of monoamine oxidase-B
inhibitors and selective serotonin reuptake inhibitor. A 77-year-old Thai man had been taking escitalopram for depression
for three years. He presented with high-grade fever and confusion two days after taking rasagiline for Parkinson's disease.
He also had agitation, hallucination, and behavioral change. Escitalopram and rasagiline were discontinued but his renal
function worsened, turning to acute kidney injury. He was diagnosed as serotonin syndrome.

Conclusion: This is the first case report of serotonin syndrome due to combination of escitalopram and rasagiline used.
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Serotonin syndrome is a life-threatening
condition caused by serotonin toxicity, and usually
occurs in case of combination of drugs that increase
serotonergic transmission'). Typically, patients with
serotonin syndrome present with an acute symptoms
characterized by cognitive/behavioral changes,
autonomic instability, and neuromuscular changes
either central or peripheral nervous systems®%. A
patient who took meperidine and iproniazide was first
described as serotonin syndrome in 1955®. Currently,
the diagnosis is established by the Hunter Serotonin
Toxicity Criteria, which fulfill the presence of one of
the following classical features or groups of features
spontaneous clonus, inducible clonus with agitation or
diaphoresis, ocular clonus with agitation or diaphoresis,
tremor and hyperreflexia, or hypertonia, temperature
above 38 degree Celsius, and ocular or inducible
clonus®. According to selective serotonin reuptake
inhibitors (SSRIs) are increasingly prescribed for
management of depression in elderly patients, thus the
clinicians have to aware of the risk of this condition
especially patients receiving two medications that can
increase serotonin level or accelerate the serotonin
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receptors. The authors described an old man developing
serotonin syndrome during combination of escitalopram
and rasagiline for treating depression and Parkinsonism.

Case Report

A 77-year-old man was admitted to our
hospital due to high-grade fever, cough, sore throat,
abdominal pain, dysuria, shortness of breath and
watery diarrhea. He was unclothed, sudden onset of
hyperthermia, behavioral change, hallucination, and
memory loss (unable to recognize his family) prior to
admission. His current medications were ticlopidine
250 mg twice a day, atorvastatin 20 mg once a day,
gemfibrozil 300 mg once a day, piribidil 50 mg three
times a day, rasagiline 1 mg once a day, rivastigmine
patch (10 cm?) 1 patch once a day, Stalevo® 100
(levodopa 100 mg, carbidopa 25 mg, and entacapone
200 mg) three times a day, pramiprexole 3 mg twice a
day, melatonin 2 mg once a day, escitalopram 20 mg
once a day, and clonazepam 0.5 mg once a day. His
status change began two days after starting rasagiline
for Parkinson’s disease. At emergency room, his
vital signs were, body temperature 38 degree Celsius,
blood pressure 129/74 mmHg, respiratory rate
22 breaths/minute, and pulse rate 94 beats/minute.
Serotonergic (escitalopram and rasagiline) and
dopaminergic agent were discontinued. Creatine
phosphokinase enzyme was measured with a high level
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(125,700 U/L) Aspartate transaminase was 2,361 U/L
and alanine transaminase was 504 U/L. Serum
creatinine rose from 4 mg/dl to 8.9 mg/dl. During the
development of acute kidney injury, hemodialysis
was performed every three days. Moreover, he
developed tremor, agitation, and confusion, requiring
benzodiazepine treatment (midazolam followed by
diazepam). After discontinuation of escitalopram and
rasagiline for 16 days, all symptoms recovered.
However, his renal function was not improved;
therefore, hemodialysis were continued.

Discussion

Serotonin syndrome is often described as a
clinical triad of mental-status changes, autonomic
hyperactivity, and neuromuscular abnormalities, but
not all of these findings are consistently presented in
all patients with the disorder”. The onset of symptoms
is usually rapid, with clinical findings often occurring
within minutes after a change in medication or self-
poisoning™®. No laboratory tests confirm the diagnosis
of the serotonin syndrome. Instead, the presence
of tremor, clonus, or akathisia without additional
extrapyramidal signs should lead clinicians to consider
the diagnosis, which must be inferred from the patient’s
history and physical examination”.

The serotonergic agents that include
monoamine oxidase inhibitors (MAOIs), tricyclic
antidepressants, SSRIs, opiate analgesics, over-the-
counter cough medicines, antibiotics, weight-reduction
agents, antiemetics, antimigraine agents, drugs
of abuse, and herbal products; the withdrawal of
medications have also been associated with the
syndrome'#?, Commonly, the concomitant use of
MAOISs and other serotonergic drugs have to quit MAO
inhibitor for at least 14-day before starting another
serotonergic agent'®'D, Escitalopram is a SSRI, for
treating depression and generalized anxiety disorder.
No single receptor appears to be responsible for
development of the serotonin syndrome; although
several studies suggest that S-hydroxytryptamine
(5-HT) 1A receptor and 5-HT2A receptors might play
important role!'?. Rasagiline is a propargylamine
selective irreversible MAO-B inhibitor that exhibits a
significant increased serotonin, norephrinephine, and
modest dopamine level in brain!®. This proposed
mechanism would be the cause of serotonin syndrome
in the present case. Moreover, severe rhabdomyolysis
is also defined as set of serotonin syndrome¥.
According to the long half-life of escitalopram and
the irreversible enzyme inhibition up to 40 days of
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rasagiline, these effects could persist longer than
one week>19 as shown in the present case.

Cyproheptadine is a 5-HT2A antagonist
recommend for therapy of the serotonin syndrome,
although its efficacy has not been well established!”:'®.
Treatment of the serotonin syndrome in adults may
require initially 12 to 32 mg of cyproheptadine
during a 24-hour period"?. Clinicians should consider
supportive therapy such as the intramuscular
administration of 50 to 100 mg of chlorpromazine.
Even though chlorpromazine is an outdated therapy
that has been replaced in psychiatric practice by newer
agents, its use may be considered in severe cases!'”.
Benzodiazepines such as diazepam improve survival
in animal models and blunt the hyperadrenergic
component of the syndrome(!7:29,

However, the differential diagnosis in the
present case needed to be clarified, including sepsis
with meningitis, delirium tremens, anticholinergic
toxicity, heat stroke, sympathomimetic overdose, and
neuroleptic malignant syndrome (NMS), especially
when serotonergic and dopaminergic agents were
used at the same time®", History and laboratory data
were crucial to rule out other disorders by using
Sternbach’s criteria®” and Hunter Serotonin Toxicity
Criteria®.

In conclusion, the authors reported a suspected
patient of serotonin syndrome precipitated by
combination therapy of escitalopram and rasagiline.
The authors would like to caution clinicians of
serotonin syndrome as a differential diagnosis in
patients who develop symptoms and signs of serotonin
syndrome, while being treated with SSRI and MAO-B
inhibitor. Discontinuation of suspected medications
immediately and initiate supportive therapies are
necessary for serotonin syndrome management.

What is already known on this topic?

The previous case report of serotonin
syndrome precipitated by using escitalopram with
selegiline, as irreversible MOA-B inhibitor®?.

What this study adds?

This was the first case report of serotonin
syndrome due to combination of escitalopram and
rasagiline used. The present case had investigated the
potential of pharmacodynamic and pharmacokinetic
interactions between rasagiline and escitalopram in
a clinical sequential setting with healthy volunteers.
Although results from this study suggest no clinically
significant interactions. Carefully monitoring is
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recommended when combining rasagiline and
escitalopram®,

Potential conflicts of interest

None.

References

1.

2.

10.

I1.

12.

13.

Sternbach H. The serotonin syndrome. Am J
Psychiatry 1991; 148: 705-13.

Bodner RA, Lynch T, Lewis L, Kahn D. Serotonin
syndrome. Neurology 1995; 45: 219-23.

Lane R, Baldwin D. Selective serotonin reuptake
inhibitor-induced serotonin syndrome: review.
J Clin Psychopharmacol 1997; 17: 208-21.
Mason PJ, Morris VA, Balcezak TJ. Serotonin
syndrome. Presentation of 2 cases and review of
the literature. Medicine (Baltimore) 2000; 79:
201-9.

Mitchell RS. Fatal toxic encephalitis occurring
during iproniazid therapy in pulmonary
tuberculosis. Ann Intern Med 1955; 42: 417-24.
Ables AZ, Nagubilli R. Prevention, recognition,
and management of serotonin syndrome. Am
Fam Physician 2010; 81: 1139-42.

Boyer EW, Shannon M. The serotonin syndrome.
N Engl J Med 2005; 352: 1112-20.

Gill M, LoVecchio F, Selden B. Serotonin
syndrome in a child after a single dose of
fluvoxamine. Ann Emerg Med 1999; 33: 457-9.
Parrott AC. Recreational Ecstasy/ MDMA,
the serotonin syndrome, and serotonergic
neurotoxicity. Pharmacol Biochem Behav 2002;
71: 837-44.

Marangell LB. Switching antidepressants for
treatment-resistant major depression. J Clin
Psychiatry 2001; 62 (Suppl 18): 12-7.
Wimbiscus M, Kostenko O, Malone D. MAO
inhibitors: risks, benefits, and lore. Cleve Clin J
Med 2010; 77: 859-82.

Sclar DA, Robison LM, Castillo LV, Schmidt JM,
Bowen KA, Oganov AM, et al. Concomitant
use of triptan, and SSRI or SNRI after the US
Food and Drug Administration alert on serotonin
syndrome. Headache 2012; 52: 198-203.
Bortolato M, Chen K, Shih JC. Monoamine
oxidase inactivation: from pathophysiology

1256

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

to therapeutics. Adv Drug Deliv Rev 2008; 60:
1527-33.

Rajapakse S, Abeynaike L, Wickramarathne T.
Venlafaxine-associated serotonin syndrome
causing severe rhabdomyolysis and acute renal
failure in a patient with idiopathic Parkinson
disease. J Clin Psychopharmacol 2010; 30: 620-2.
Hosenbocus S, Chahal R. SSRIs and SNRISs:
a review of the Discontinuation Syndrome in
Children and Adolescents. J Can Acad Child
Adolesc Psychiatry 2011; 20: 60-7.

Lecht S, Haroutiunian S, Hoffman A, Lazarovici
P. Rasagiline - a novel MAO B inhibitor in
Parkinson’s disease therapy. Ther Clin Risk
Manag 2007; 3: 467-74.

Graudins A, Stearman A, Chan B. Treatment of
the serotonin syndrome with cyproheptadine.
J Emerg Med 1998; 16: 615-9.

Gillman PK. The serotonin syndrome and its
treatment. J Psychopharmacol 1999; 13: 100-9.
Kapur S, Zipursky RB, Jones C, Wilson AA,
DaSilva JD, Houle S. Cyproheptadine: a potent
in vivo serotonin antagonist. Am J Psychiatry
1997; 154: 884.

Nisijima K, Shioda K, Yoshino T, Takano K,
Kato S. Diazepam and chlormethiazole attenuate
the development of hyperthermia in an animal
model of the serotonin syndrome. Neurochem Int
2003; 43: 155-64.

Hadad E, Weinbroum AA, Ben Abraham R.
Drug-induced hyperthermia and muscle rigidity:
a practical approach. Eur J Emerg Med 2003; 10:
149-54.

Dunkley EJ, Isbister GK, Sibbritt D, Dawson AH,
Whyte IM. The Hunter Serotonin Toxicity Criteria:
simple and accurate diagnostic decision rules for
serotonin toxicity. QJM 2003; 96: 635-42.
Sanyal D, Chakraborty S, Bhattacharyya R.
An interesting case of serotonin syndrome
precipitated by escitalopram. Indian J Pharmacol
2010; 42: 418-9.

Hilli J, Korhonen T, Laine K. Lack of clinically
significant interactions between concomitantly
administered rasagiline and escitalopram. Prog
Neuropsychopharmacol Biol Psychiatry 2009; 33:
1526-32.

J Med Assoc Thai Vol. 98 No. 12 2015



4 ad ! (24 a (24 d’ o a s aQ A v
ﬂ752°b’8757‘b’7ﬂﬂu5?3]ﬂﬂﬂ7éﬂﬂ‘b’ﬂ7ZﬁuWiﬂnﬂﬂ'lﬂﬁuﬂ?1!7”7ﬂﬂﬂﬂ”lia‘;"ﬂZiZﬁuu‘lfuZﬂiﬂ:57817%2{7]’)8]1 318
BasNUNIUITIUNTIN

o [ 4

gmitnd gussunan, 358 dudaisna, edand anaug

A o o A a & ' | = s Y Ao o A a ' =% ¥ aa P
auvad: slslaidusulasutingueimsuialszasdnnmsldgminadudslaiuluszyudszamaiunan dudgramsal
a 'Y 3 s < AAa Y o 5 a a :.11 a g 1 o o ar Y
muaalnvziosuainnuguusiassinly anvazermvesslslaiusulasnivezinavuegrniuniulalsznoylnoe
< Py v o X Yoy, o
o1maaguutlasanugands manauinvuvesndiuiiesutszam uaze1msszuylszanealuda linan
v ¥a N Y = QA 2 g v ' = a a aa g1 o J
seaugihe: diunus Wgauansglsladusulasulugihenlseingululuedueendinaaudinesiudveingu
Fianindllaidusenmaaudiwes fihevielngery 77 1 surszmugneadmluwsu tiesnenlsaduasinudunm
3 1 demislige wasdvau 2 Fu Aewwnlzawenvia nasmniiGuensimaaumosnlsamsaudu gihedeinseg i
Uszammaeu uazinganssulasuulas ainidudmegaeneasmsunsnuasmIauudganynmaiauvedlauegad
uazihlgmaanlanedeunauluiga dihelasumsinededushladusulasu

2 4541 ~ S a A 4 a ! a ad
ﬁ?ll.' 578/07wf‘dllﬂt’/i'lflwl/l.li'lfld'lﬂﬂ??;’%’?iiﬁuu‘ﬁuiﬂﬁli?f]u5ﬂﬂ7ﬂﬂ7i?%’97laﬁ‘ﬂﬂ7fﬂlWiﬂif)ﬂﬂllf]'li'l‘ﬂﬁ]ﬁﬂ

J Med Assoc Thai Vol. 98 No. 12 2015 1257



