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Antipsychotic drugs
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Dopamine pathway and key brain region




LNEENNI5IURYLTAIALANAY DSM'S

Diagnostic and Statistical Manual of Mental Disorder-Fifth Edition
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Treatment phases

Acute episode (hours to days)
—> 2-8 weeks;
response

Increasing stability (up to 6 months)

> 3-6 months;
remission

Symptoms ——p

At least 12 months
after remission

. a4

Prolonged stability

Time —»

Eur Neuropsychopharmacol 2007; 17: S108-S140.




5282LR8UNAY (Acute phase)
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“ Start low , go slow ”
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53892A9ENIN (Stabilization phase)
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szazfalilad (Maintenance phase)
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Antipsychotics

1°* generation / FGAs 2" generation / SGAs
Conventional antipsychotics Atypical Antipsychotics

Risperidone
Clozapine
Quetiapine
Olanzapine
Aripiprazone
Paliperidone

ziprasidone




Mechanism of action of Antipsychotics

Mesolimbic pathway Mesocortical pathway

/ Typical
FGAs
°° oo o ® .
“ @ Hyperdopaminergic Hypodopaminergic

D

5 Limbic D, PFCx

e® Hyperserotonergic
oo0®

:

Negative symptoms
Cognitive symptoms
Affective symptoms

Positive symptoms



nalnn15aangws : First generation antipsychotic drugs

Negative symptoms Y
Cognitive symptoms 8U8 Dopaminergic (D,) receptor

Affective symptoms

— ) )

EPS
Mesocortical pathway A _. t FGA

Nigrostriatal pathway

Tuberoinfundibular pathway : o\
Mesolimbic pathway \—\)

t prolactin level

Improve positive symptom*

http://psychopharmacologyinstitute.com/antipsychotics/first-eeneration-antipsychotics/



Receptor profile of antipsychotics

Efficacy

Muscarinic Acetylcholine Receptors: O o i
e D, antagonist ®  INYIDINTIAIUUIN
EI D D |:| Histamine Receptors:
5-HT,, antagonist * Shwiensinuau
N *  amMsaunNNsUyan
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Safety
o e D, antagonist EPS , Hyperprolactinemia
H, antagonist NeNG L TRV RV VT (TR TEY
. . v v ' v
Sk DS, R~ Muscarinic antagonist UNLLAY ABLUAY AW VIBINN
15 5 5 , ,
O, antagonist Postural hypotension

5-HT . antagonist UINUNAINY



First Generation Antipsychotics

(Conventional antipsychotic/ Typical antipsychotic)

® High Potency

® Haloperidol High

® Trifluoperazine

® Fluphenazine

® Moderate potency

® Perphenazine EPS

® Low potency

® Thioridazine Low

® Chlorpromazine




Hypothetical Thresholds for First Generation Antipsychotics

100 = EPS and
[- hyperprolactinemia
threshold

B0 T m e e e e e T o o
T Antipsychotic effect threshold

40 -

20 +

Striatal D2 receptor blockade (%)

Dose; plasma concenlration



Second Generation Antipsychotics

(Atypical antipsychotics)

® Risperidone
® Clozapine
® Olanzapine
® Quetiapine
® Aripiprazole

® /iprazidone




ADRs of First generation antipsychotics

Antipsychotics Sedation | EPS | Anticholinergic | Orthostatic Dyslipidemia

Hypotension Hyperglycemia

HyperPRL

First generation antipsychotics

Chlorpromazine  ++++ ++ +++ ++++ ++ +++%
Fluphennazine + ++++ + + + L

Haloperidole + ++++ + + + +

Perphenazine ++ ++++ ++ + + +

Thioridazine ++++ ++ ++++ ++++ ++ +++*

wa ¢ a 1 R ¢ 1 a 3 = ..
Q‘Uﬂﬂ'ﬁmﬂ'ﬁmﬂaqﬂ']‘i‘lﬁJWQ'U‘Jﬁﬁ\‘iﬂ: +,- 13JLﬂﬂ, + A1, ++ 'lJ']‘L!ﬂﬂ'N, +++1J'1‘]Jﬂa"|\1ﬂ\13»l']ﬂ, ++++ ’s;l\‘], * limit data

EPS: extrapyramidal side effects; hyperPRL = hyperprolactinemia
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ADRs of Second generation antipsychotics

Antipsychotics Sedation EPS | Anticholinergic Orthostatic Dyslipidemia HyperPRL

Hypotension Hyperglycemia

Second generation antipsychotics

Clozapine ++++ +,- ++++ ++++ ++++ ++++ +
Olanzapine ++ + ++ + ++++ ++++ +
Quetiapine ++ +,- + ++ ++ ++ +
Risperidone + ++ + ++ ++ + ++++
Ziprazidone ++ + + + + + +
Arpiprazole + + +,- + + + +
Paliperidone + ++ + ++ ++ ++ ++++

v ¢ a 1 2R I3 1 a o = . .
q‘ummimmimﬂmms‘luwaﬂwam: +- AR, + A7, ++ YUY, +++UIUNaNeDeun, ++++ g9, * limit data
EPS: extrapyramidal side effects; hyperPRL = hyperprolactinemia



Pharmacokinetic parameters

Bioavailability

Half-life (h)

Major Metabolic

Pathways

Active Metabolites

First-generation antipsychotics
Chlorpromazine
Fluphenazine

Fluphenazine decanoate

Haloperidol

Haloperidol decanoate

Perphenazine

10-30

20-50

40-70

20-25

8-35
14-24

14.2+ 2.2 days

12-36

21 days

8.1-12.3

CYP3A4

CYP2D6

CYP1A2, CYP2De6,
CYP3A4

CYP2D6

7-hydroxy, others

?

Reduced
haloperidol

7-OH-perphenzine



Pharmacokinetic parameters

Second-generation antipsychotics

Aripiprazole 87 48-68 CYP3A4, CYP2D6 Dehydroaripiprazole
Clozapine 12-81 11-105 CYP1A2, CYPD6, CYP2C19 Desmethylclozapine
Olanzapine 80 20-70 CYYP1A2,CYP3A4,FMO3 N-glucuronide; 2-OH-

methyl; 4-N-oxide

Paliperidone 28 23 Renal unchanged (59%) None known

ER Multiple pathways

Quetiapine 944 21 days CYP3A4 7-OH-quetiapine
Risperidone 68 8.1-12.3 CYP2D6 9-OH-risperidone
Ziprasidone 59 4-10 Aldehyde oxidase, CYP3A4 None

Lurasidone 9-19 18-40 CYP3A4 ID-14283, ID-14326



Drug

interaction

J Psychiatr Pract. 2003;9(5):376-384.
J Psych Prac. 2005;10(3):177-181.

Enzyme inhibitors

1A2

2D6

3A4

FQs (ciprofloxacin) Bupropion

Duloxetine
Fluoxetine
Paroxetine

Fluvoxamine

Amiodarone

Fluvoxamine

Amiodarone

Amiodarone

Star fruit
Grapefruit juice

Indinavir
Ritonavir
Saquinavir

Macrolides

Azoles

Enzyme inducers

Tobacco

Rifampin

Carbamazepine
Phenytoin
Phenobarbital

Efavirenz
Nevirapine
Rifampin




Drug Interaction
between Enzyme Inducing AEDs with Antipsychotics

* Enzyme inducing AEDs (e.g. PHT, PB, and CBZ) reduce plasma level of
many antipsychotics

-reduce haloperidol level 20-80%
-reduce ziprasidone and paliperidone level 30-35%
-reduce clozapine, olanzapine and risperidone level 50%
-reduce aripiprazole level 70%
- reduce quetiapine level > 80% (minimal reduction for
norguetiapine)
- reduce lurasidone level > 80% '



Pharmacodynamics Drug-Drug interactions

* M3LY antipsychotics 105 Anticholinergic squnugngy ACEls 3o ldlugUae
Dementia 3¥1111#81n15089 dementia Legaq

* n1519 antipsychotics 3gNs High potent H, antagonist $IUNUEIN{Y Benzodiazepines/
ethanol/opiates/anticonvulsants ag¥111#LAND1A15939UDUNINTY

* n15lY antipsychotics M35 High potent A1 antagonist suAUEIanAUAUla%R AzViliLAn
AN1g postural hypotension LN

¢



Adverse Drug Reaction of APs

Extrapyramidal symptoms (EPS) Cardiovascular
- Dystonia - Orthostatic hypotension
- Parkinsonism - Reflex tachycardia
- Akathisia - QTc prolongation

- Tardive dyskinesia

Metabolic
- Weight gain
- Hyperglycemia
- DM type 2

- Dyslipidemia



Antipsychotics-Induced EPS

Y

i Pseudoparkinsonism
‘V I l / Akathisia

Acute
Dystonia

Start or 1 wk 2 wk 1 mo 3 mo
increase

dose of APs



Extrapyramidal symptoms (EPS)

7/‘\\~§:$‘ 

® Acute dystonia
®* Akathisia
® Parkinsonism

® Tardive dyskinesia

n15LAn EPS dunusnuauine (Dose-related)

ddulugiwu EPS 910 FGAs 41nNn31 SGAs



Acute Dystonia

v A‘glj a [~
H@ ®*  NAULUIUALNTY
ﬁl a < (Y 1 P v
@ﬁ ° ADUALNTY NAILLIU AILKRADNATY
*  AULIY WAKTDNAURIUIN
°*  ANIUANTYIU 24-96 FAUINAILTU

p N153NE :
é = = ; ®*  Benztropine 2-4 mg IM, IV
o/ ®* Diazepam 5-1o mg IV
T e * Trihexyphenidyl 2-5 mg uay 2-3 A%9 (max 15mg/day)



Parkinsonism

* 19/ YU/VIEUVUZNN
*  NAULBLVNNSY WU cogwheel rigidity
* pRaulnit MAaAudUY likndauwau
v v -1

e  yualiaisual
° Analu 2-4 §UAMLLSNVBINIS LAY

.Y o/ ¢ W ai Vv
°  FUNUSNUIUINYIN LY
e WlaRaadusinis catatonia g

N133N4" :
®* Benztropine 2-4 mg IM,IV
®*  Trihexyphenidyl 2-5mg 9uay 2-3 A3 (Mmax 15mg/day)

°*  ARYUINYN / LUABUY



Akathisia

o arufdnnszaunszanensiulauazndanilefiuvun
o yagnuatls Bulvan g duvn duneu

* alu 1-2 dUainsnveInisiaen

* dnazdnlafindnlusinig agitation 16

N133NWN : S |

| . !
*  AnTUINYT / LUABUEN ; f‘rl /
®* Propranolol 30-120 mg/day - )

* Diazepam 6-20 mg/day —



Tardive dyskinesia

*  msvduvasnaruiianaluaulila usiaas Uan Au
Tunidn wau 91 8197
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N193NWA

—  Prevent is the key

- NYAY" antipsychotics

- Léuaﬁiwﬂ1Uﬂ6jm low potency Aps (Clozapine,

Quetiapine)

- vgneAligye anticholinergics



Side effects and Management

91N15V1LAL N15ANISLUBIAU

Unnutke ABuRS (dry mouth) ¢ wuztihliiutnvess w3e insavanniSavteaugnauiilad
iana
* Snwiaruazanlugasuin
A3 (blurred vision) o Lidudunsie azanaaiielden Wuszuna 1-2 §Uansi &
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189N (constipation) * Suuszmuemsniininle wiu in wald , Auunleawe,
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Side effects and Management

124 = o/ tg L%
2INTIVINLAYN N133ANIILUDIAUY

AyNAUlarnanIanUaguYin (postural * uwuzilvan gu Ueed199n g Wawasudsenun

hypotension) :13gufsus windin [Wua

Hantlslvdiiliognuasuan (photosensitivity) * adsldiFiauvugd n19su vaAINNULAR
Nuunawisauszanhauiiauni *  USuanwunen wieLUdsuaIneIngu FGAs tuen
(hyperprolactinemia) a1 SGAs wnu WU olanzapine, quetiapine,

Ziprasidone %39 aripiprazole
Sexual dysfunction (Erectile dysfunction, libido, ® &aavUINY" /Mqﬂﬂ'l/tﬂ?ilﬂum

ejaculatory dysfunction)



Side effects and Management

91N15VN9LAYY N135ANISLUBDIAU

dmingaiy (weight gain) ¢ YSuwRsungRnssunisiuuseniu wiunisean

® Greatest : clozapine, olanzapine A189N8

® Moderate : quetiapine, risperidone, low ° mn‘if'mﬁfnﬁmﬁu%u > 7% ﬂlaﬁﬁ’mﬁnﬁaﬂﬁ%"um
potency FGAs saufuiinnudedlsaidlawasiasnidon wse &

® Less: high potency FGAs (e.g. haloperidol) AMZNAUDAN 819vzduUAsurdaen 1

® Minimal: ziprazidone, aripiprazole moderate to high potency typical

antipsychotics %39 risperidone

* 9N LAZIBULRMNATINNITUUINIS



Side effects and Management

91N15V19LAYS N15AANISLUDIAY

QTC prolongation * uuzilvigUledennainisuan (Alert
FGAs: thioridazine, pimozide, IV symptom) taun Hu9g Tadu Wuay
haloperidol

SGAs: ziprazidone

< = o . Yy a 1 1
LALaBAU1INT (Agranulocytosis) e Funnain1suandvasnisaaae laun 4l 1uaa

i 0A-70 DY, &
wuluen Clozapine 1%-2%) wnaFouluy wundu daanaulaane



YUINYIN LY LUNITT N

Name DOSE Equivalent

(mg/day) dose

First-generation antipsychotics (FGASs)

Chlorpromazine 300-1,000 100
Thioridazine 100-800 100
Perphenazine 16-64 10
Trifluoperazine 5-40 5
Haloperidol 2-20 2

Pharmacotherapy: a pathophysiologic approach

. 9th ed.

potency

Low
Low
Medium
High
High



First-generation antipsychotics (FGAs)

Long acting injection

Name Trade name Dose Recommend dose
Fluphenazine Fendec, DECA | 25 mg/ml @ 12.5- 100 mg IM g 2-5 wk
decanoate
Haloperidol Haridol-D 50 mg/ml 20 - 300 mg IM g 4 wk
decanoate

Pharmacotherapy: a pathophysiologic approach. 9th ed.
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Name DOSE (mg/day)

Second-generation antipsychotics (SGAs)

Clozapine 150-600
Risperidone 2-8
Quetiapine 300-800
Olanzapine 10-30
Ziprasidone 120-200
Aripiprazole 10-30

Pharmacotherapy: a pathophysiologic approach. 9th ed.
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