Therapeutics of Clinical Drugs
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ANZEY) (serotonergic agents) TMiEBCAEARAIRE

Algred Clonus

1t o KER{PZE4E serotonin syndrome AYEZE M8 | mental statis || (sustained) || P
weE - RREERENEY O R 5 EER '\l \‘ '{ r‘
(synergistic) FTS|#E o 3 —{@E &% serotonin

syndrome HRERIZ @ IEEHINEEEEE FF"."‘P'«I:"" “::E::-';"!
M MBZREBIYHNSE (selective serotonin

reuptake inhibitors, SSRIs) FFff H #l &l |/| | K

cytochrome P450 2D6 and/or 3A4 (CYP3A4) e Clonus Muscular

BOEEY) - IERREMERI - E—FIHA N
Be&3|#E serotonin syndrome f9ZE4)* - Bl— Serotonin syndrome BYBEERIE LSS E>
F— TTBES|#E serotonin syndrome BYZE4*

L=Vl )

LI RENTAED 3,4-methylenedioxymethamphetamine (Ecstasy) * Dextroamphetamine *
(Amphetamines and derivatives) Methamphetamine * Sibutramine

1 (Analgesics) Cyclobenzaprine * Fentanyl ~ Meperidine ~ Tramadol

MEBE/EEETER Buspirone * Lithium * Monoamine oxidase inhibitors (MAOIs) * Selective serotonin

(Antidepressants/mood stabilizers)  reuptake inhibitors (I : fluoxetine) * Serotonin-norepinephrine reuptake inhibitors
(B1%0 © venlafaxine) ~ Serotonin 2A receptor blockers (/240 : trazodone) * St. John's
wort ~ Tricyclic antidepressants (ffJ401 : amitriptyline,nortriptyline)

1EMH7 (Antiemetics) Metoclopramide ~ Ondansetron

EEbEE Carbamazepine * Ergot alkaloids ~ Triptans * Valproic acid

(Antimigraine drugs)

Hith Cocaine * Dextromethorphan * Linezolid * L-tryptophan * 5-hydroxytryptophan

2 BAEXR F&” SSRI ingestions reported to U.S.

. 4
HEBIREEBEWE D0 (US. poison poison control centers

control centers) BSR4 AT IEEEN (2 2)* Ingestions 2002 2005
serotonin syndrome HYE& 4 G208 HIAY

B2 FEFEEFRIR_L serotonergic agents AY

{FRAERAKRAEE  BEREH2IEEEMEKRER Moderate to major effects® 7,349 (16 %) 8,585 (18 %)
BEAEFEZZ INEE serotonin syndrome HY

Total exposures reported 46,244 48,279

et e . Deaths 93 (0.2%) 118 (0.2 %)
B4 - ZEMIFEIEE » & SSRIs BYE M EME
BIERF - X9514-16%MEZFEZ 5| serotonin *: Moderate effects are defined as prolonged,
R e N pronounced, or systemic effects requiring treatment
syndrome” o 7R3 B A6 3 2 (B R | & . . : .
but are not considered life threatening. Major
el y = KM H ’ 1 . .
WOR B BIF R ERMERE Itk serotonin effects are defined as signs or symptoms that are life
syndrome FUREL) 84 M UL AN © threatening or that lead to significant disability.
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Yy - SEmikEEmAE - FHtTBR&IE
WNZERKE BB NEA 2 E - BRIR DA
21 serotonin syndrome FYZERINTIZH —H
MERVARE - B AIHKER Hunter's serotonin
toxicity criteria 37 Sternbach's criteria * {18
Hunter's criteria kb Sternbach's F E8UKE
(84 versus 75 percent) ME—" (97 versus 96
percent)’ © Hunter's criteria 2 1F EAHAL
PR Fdserotonergic agents A1 T * FIAEIE
AR TE R R ZRTEH 27 B serotonin toxicity °
7 AR B8 B — 2 — LB il PR AE AR R AR ) B (&
)} # k¥ Sternbach's criteria * B 2%
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LB EAELEREMZEY) (dopaminergic
drugs) REMYREE - BIFREE KB
R EREARES - I IERE
{&%% (anticholinergic syndrome) ~ 22458
2% (malignant hyperthermia) NI E1HFEEY)
EEMEAE(&EE (neuroleptic malignant syndrome,
NMS) £4 serotonin syndrome 1E 3 LE G PRIE
R B LA (R - FLL T SRR ARF
2250 2 BRI AR F BV ZEY) 1578 B IR HEBR S L5 R
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2R SR serotonin syndrome ©

[El= Hunter's decision rules for diagnosis of

serotonin toxicity3

#F&= Serotonin syndrome HYEE R R R EHR?

Agitation (restlessness)*  Disseminated intravascular

Diaphoresis* Fever above 38 °C
Diarrhea* Mental status changes
Hyperreflexia* Ocular clonus

Incoordination (ataxia)*  coagulationf

Confusion* Multi-organ failuret
Hypomania* Rhabdomyolysist
Myoclonus* Tonic-clonic seizurest
Shivering*

Tremor*

*: Sternbach's diagnostic criteria require three of 10
signs and symptoms.
+: Extremely severe cases.

- REE

& serotonin syndrome 1R R#E 52 HT
BEBGREARIN AT IZG R - HFERBE
2 RIFH o BRE serotonin syndrome HY
TREE  SHASIEMENEY - HTX
MR ~ 8B EEA ~ 48T 5-HT2a

antagonists * 3%l autonomic instability A

275 H 3
Sep. 30 2011

109



Therapeutics of Clinical Drugs

MM Differential Diagnosis of Serotonin Syndrome4

Clinical condition History Vital signs Clinical features

Anticholinergic REA=ZERANEEHE ONER WIERE 88 082 - RORM -« 8 - BERAL

syndrome Hinheigzey) 3B (usually 39° C or below) HENEE B

Malignant hyperthermia {EFRAMRCIEAE =MME ~ OBUEE ~ WiE 7 KEREAN  HE)  BE R
HEMCBENENE € BRBS uptod6°C) 4 JIANEE - REPR

Neuroleptic malignant AR UG HIREEY) IME ~ OBEER ~ A R BT kEeEQ R &

Syndrome £ ~ 8RiBm (above 41 °C) K~ BEIEBIRL  inEK®E ~

ERANE
hyperthermia® o ¥ 0 ST M A EA FHIZ §750-1002 351 chlorpromazine® o 23224l

BERE > DEKEERVEEREMAE °
CRE ERVEZR (PIANR eI TTESEERR

BREEE) BEREBEHLATFT —MRMUFM
JEEE - (2 EEY) 4T benzodiazepines J&
FREA] o BHREEA hyperthermia (B2&HBB

41.1°C) HIRBREBEREREMNEZR » MHESL
Bl#a FHEER - MKYRARMEEERER
& (orotracheal intubation) ° AT * ~NEEZR

SEARAYREZEZNMA » #5F benzodiazepines 12l
HENERERERWEE -

1.Cyproheptadine (5-HT>a antagonist) :
ﬁ?ﬁiiﬁ%ﬁﬁﬂz%ffﬁ serotonin syndrome HYfZ
7 (antidote) ® » A B Ak ATAT24/\E4E
T HE12-32 =50, ° Cyproheptadine TR =
1225 HEMRFERIS2/NFEHR T22
2 BRAZEMREEER @ IERFEER
Fo/NFLAT8=5T © AR cyproheptadine #
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FBBRRBRINRZEIINEE - ks - B
B 5-HT2a antagonist 1FFHRIIFEL AL FUAE 10
JRZEY)) (atypical antipsychotic agents) 3 AJ
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¥ olanzapine 10 3% ; {B ﬂ%%ﬁ’\] ’ %\Tﬁé‘ﬁ
SBERRINEFE—S RS - BREA
FEORRTT AR TR ER E\U_IL/MA?'WLW/I
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autonomic instability : IS TE IRIE X M1 B %
F HNHEY MAOI X B EARTSIER
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ZZ X benzodiazepines FKIEERE T BITHIRN
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[E ° myoclonus M hyperreflexia FIEARTRIR
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& dopamine agonist EF) £4 dantrolene ¥
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syndrome F9/E A# 4 F bromocriptine &
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MR ERIR A EEY ' -
B ~ FEBA

WHTERAH serotonin syndrome HYEEAE >
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£ serotonergic agents AIASBIEMEG' - =
B BB A LIANRTER serotonin

KRB RIEIRBFRID T ~ BRE K TRR

syndrome RJZEHR] (guidelines) ° B2 &E
A EREEEZ2FANSHFAMEN L2
serotonergic agents * [X] |tk B& A AE B2 75 FF i
AEERAAMEL EAESRRAIEEESI
#E serotonin syndrome HYZEY)) o B 4K o BEZEM
RS ZEBEPO A LSRR H A e EL
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£ (pharmacogenomic) MG © 748 T A
serotonergic agents Z Bl * #F8 BIIA PRI AR
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R o
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Diagnosis, Management,
and Prevention of Serotonin
Syndrome

Chien-Fang Chen, Po-Wen Ko

Department of Pharmacy, Chest Hospital, DOH, Taiwan

Abstract

Serotonin syndrome is a potentially life-threatening condition caused by excessive
serotonergic activity in the nervous system. It is characterized by mental status changes,
autonomic instability, and neuromuscular hyperactivity. Serotonin syndrome could be
resulted from therapeutic drug use, intentional self-poisoning, or inadvertent interactions
between drugs.

Management of the serotonin syndrome involves the removal of the precipitating
drugs, the provision of supportive care, the control of agitation, the administration of
5-HT2a antagonists, the control of autonomic instability, and the control of hyperthermia.
Patients with moderate or severe cases of serotonin syndrome require hospitalization.
The serotonin syndrome can be avoided by a combination of the education of health care
professionals, modifications in prescribing practices, the use of technological advances, and

pharmacogenomic research.
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