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Op1LoUOC YUYIKNC VYELOG

* H yoyikn vyeia oev mpoimobEtel uovo v
OTOVGLO KATOLOS WYOYLKTG OLUTUPUYNS QALY
oplCeTal MC KOTAGTAOT] CLVOLGONUATIKNG
EVECIOC, OTTOV TO ATOLO UTOPEL VO CEL KO VO
EPYOACETOL LE AVEST UECA GTNV KOIVOTNTO KOl
VOl IKOWVOTOLELTOL OTTO TO, TPOTMOTIKG TOV
yopokTNPoTiKd enttevyuoto (ITOY, 2018)

"H wuyikn] uyEic SUVETTAYETA TUUTTEQIPOOG BEOUN, YEVIICIGAW RN Kol VELIATH KaTawanarn,
guvaigBnua Tpupspd, ardon sykapdia ko mpaéeig aAAnAsyydng...”

Xopye Mmoukdr "O Apopog tng eutuyiag”



Enintoon yuylatpikov todncemv

| Kota0iwyn

v Amotelel v kOpia ortio v Emicpatnon: 0,5-1%
QVIKOVOTNTOC TOYKOGUIMG v > 23€K. GTOUO VOGOV OO
oyloppévela

v >300gk. Gtopo OAOV T®V NAKIOV

11 ' ’ 433
VoGO0V 0o KotdOAyn » o ko1 cTovg dppeveg (43:3%)

V' Zyedov SIMAAo10, ETITTMON OTIC
YOVOUKEC

v Mropel va 0dnynoet o€
VTOKTOVIO

I1OY, 2018



Daopuokobepameia, YuyLoTPIK®OV

OLOTUP LY DV

Avtikatobrimtixa Avtiyoywoixd,

¢ Tpwvxkiikd (TCAS) o Tomxkd (morodtepo)

* Exlektikol avaoToAEls — ATOKAEIGHOG VTTOO0YEDV
ETAVOTPOGANYNG VTOTOLIVIG
oepotovivig (SSRIS) —  Avakoveilovv amd ta

 Exlextikol Avootoheic YeTika cupmTOpOTY
EnavoampdcAnyng * Atvma (vedtepa)
2EPOTOVIVNG KOl — Amoxielopdg vTodoYEMV
Nopadpevorivnc (SNRIs) VIOTMOUIVIG KO GEPOTOVIVIG

e Ad\a dTLTTOL — Avaxov@iCovv amo o

OeTikd KoL TO, PV TIKAL
GUUTTTMLOTO!



AvemBOUNTEC EVEPYELEC YLYLOTPIKDV

QOPUAKDV
AvtikataOMmTikd AvTyuymeikd,
v’ Enpootouia Tomixa
v dvokootnta * Nevpohoyikéc avembounteg
v 3oITapoyEC TPOSOPUOYNG EVEPYELEG
TOV 0POaAL®V Atoro
opBocTaTiKn VTOTUOT e MetafoAkec avembBounteg
KOPOLOTOEIKOTN T EVEPYELEG

AALEPYIKEC AVTIOPACELS
GECOVOAIKT] OVIKOVOTITO
VTOKTOVIKOG 10E0GUOC

SN NX KX



H ®opuoxoyovioropoatikn otnv Yoylotpikn
KAwvikn IIpokTikn) evompotmvet:

* "Eviupa tov kutoypopotog P450 (uetafoMopioc Tomv Qopuiakmy):
—  TPOGOLOPIGUOC NG 0pBOTEPNC 00GOAOYING TV POUPUAK®V,

—  amoOPUYN EUPAVIONC AVETIOVUNTOV EVEPYEIDV N ATOLGIOG BEPATELTIKOV
OTOTEAEGLOTOC

* T'oviowr popLa-oToyoL PAGNS TOV YOYLUTPLKAOV QUPRAK®OYV |
— Meta@popeas TS GEPOTOVIVNG
* avtanokpion e SSRIS

— Y1oooyeic viomauivng Ko GEpotovivng

*  OVTOTOKPIOT GE AVIIYLYWOGUKA,



Do pUAKOYOVIOIMUOTIKES TANPOPOPIES
OTO EGCOKAEIGTA TOV QAP UAKDV

w oncology

& psychiatry
infectious diseases

w cardiology

« endocrinology

« gastroenterology
neurology

« rheumatology

other

Disease distribution of PGx labelled FDA-approved drugs (‘other’ includes:
haematology, dermatology, transplantation, urology, analgesia, anaesthesiology,
antidotal therapy, autoimmune diseases, metabolic disorders and pulmonary diseases)

Potamias et al. Open Biol. 2014;4(7). pii: 140071



D opUOKOYOVIOLOUATIKES TANPOPOPIEC OTA ECOKAEIGTO TOV POPUAK®DV,
Mdptiog 2019: 364 PopproKoyoVIOLOUATIKOL AEIKTES

OepamevTIKO TEDNLO AprOpog @oproKoYOVIOLOUITIKOV AEIKTOV
Oyxkoloyia, 140 (38,5%)

Yvoyarpikiy/Nevporoyia 60 (16,5%)

Aowp®on Noofpora 35 (9,6%)

AvaisOnoloroyio 23 (6,3%)

Awotoloyio 20 (5,5%)

Kapdroroyia 17 (4,7%)

['aotpevieporoyia 16 (4,4%)

[Tvevpovoroyia 9 (2,5%)

Pevpatoroyia 9 (2,5%)

Evdokpivoroyia 7 (1,9%)

[MvotkoAoyia 7 (1,9%)

MertaBolikég Aatapoyéc 7 (1,9%)

Ovporoyia 5 (1,4%)

Agppatoloyio 5 (1,4%)

To&ucoroyia 2 (0,5%)

Metopooygvon 1 (0,3%)

OBovriuTpk] 1(0,3%) oo 2600 fun, 2832010



https://www.fda.gov/Drugs/ScienceResearch/ucm572698.htm

Ta évlopa Tov kvtoypouatog P450 sivar to
Baowka évopo petofoiiopnov TOV QUPUAKOV
™G YVYIKNG sQaipag
> CYP2D6 (*1, *1xN, *3, *4)
» CYP2C19 (*1, *2, *17)
> CYP1A2 (*1A, *1F)
> CYP3A4/5 (*3, *1)

> CYP2C9 (*1, *2, *3)



H Elotopikevuévn @apuokodepomeio otny
Yoyatpikn

Avticarabntika (CYP2D6, CYP2C19, CYP1AZ2,
S5HTTLPR)

Avtiyvymowa (CYP2D6, CYP3AS5, CYP1AZ,
5HT2CR «.a.)

Oyiun Avekivnoia
Oepameio Amecdptnonc (AAKOOA, KOKATVT, OTIOELON)
AVTIGUOC

Alotopayn cCVYKEVTPMOGOTNG TOOIMV/EPNPOV/evnAiKwV



AvtikatoOmnTiko OapproKo



v Meyan Enintoon

v TTolvmapayovTikn
Attioloyio




ALOYVOOTIKO KPLTNPLA TS VOGOV

KataOMmntikd cuvaicOnuo

Meimon evolupEPOVTOC Kot EVYOPIGTNGNC
TPONYOVUEVOV GLVNOELDV

AVmvia | vepLTTVIA

Komtmwon N anmAeior evEPYNTIKOTNTOG
XuvatcOnuota arasioc 1 EVoyNc
AVTOKOTOGTPOPIKOC 1OEAGUOG

Yvuyokivntikn avnouvyia 1 emPpdovvon
Meimon wavotntog cuykEvipoons / oxkEyng /
ATTOPUGIGTIKOTNTOG

Meimon 11 avEnon 0peng



O¢epomeia KoTaOinwyng

° TPIKUVKMKO OVTIKOTOOMTTIKA. ylopyumpauivn,
CLULTPITTALVY, VOPTPITTIALVY, LUITpOivn, 00EEmivn,
LLOTTPOTIALVY

* EKAEKTIKOL OVUGTOAELS EMAVUTPOCANYNS TNS
ocepotovivng SSRIS: provoterivn, mapoetivn,
oePTPUAVY, (S-)ottarompdun, eAovolapivn

* AVTIGTPERTOL OVUOGTOAELS LOVOUULVOCELOAOTC
MAOIS: poxhofeuion

*  AVUGTOAEIS ETUVATPOCANYNGS GEPOTOVIVIG-
vopemwvePpivnc SNPIS: Beviagpa&ivn, viovloéetivn



AvVETIOOUNTEG EVEPYELES
OVTIKOTOOAMTTIKOV QUPUAKEOV

v Enpootopuio

v' duoKotMoTnTO

V' S10TapOyEC TPOGUPLOYIC TV 0QOaAUDY
v' opboototiki vITOTUoT

v' kopdroto&ikodTnro

v aAAEPYIKEC AVTIOPAOELC

v oe€ovalkn ovikovotnTo



"Eviopa tov petoforiopnov Tov
OVTIKOTOOMTTIKOV QUPUIKOV
v’ CYP2D6
v’ CYP2C19

v’ CYP1A2

v' CYP3A4/5
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CYP2D6

* Ilpwteivn pe 497 auivoééa

* EvtomiCetal 670 Ypouatocomuo 22
(22013.1)

* Hroatikoc petafoAopnoc eopuokmy
paonc I

* Evepyd odniopopoo: *1,*2, *9, *10,
*17

« Avevepyd adniduopoa: *3,%4, *5, *0,
*7, *8



AvtikatoOnTikd eappuoka-vrootpopote CYP2D6

AvTiKaTaOMaTIKA Metapoirko évlvpo

Ayopehativn CYP1A2

Aprtpurtidivn, [pumpapivn, Noptpurtidivn, Xiopyumpopivn CYP2D6 + CYP2C19
Atopo&etivn CYP2D6

Beviapadivn CYP2D6 + CYP2C19 + CYP3A4/5
Buwalodovn (HITA) CYP3A4/5

Boprio&etivn (HITA) CYP2D6, CYP2C19, CYP3A4/5, CYP2C9
Aoemivn CYP2D6

Mompotidivn CYP2D6

Melatovivn CYP1A2

Miptalomivn CYP2D6 + CYP1A2 + CYP3A4/5
Moda@iviin CYP3A4/5

MoxAoBeuion CYP2D6 + CYP2C19
Nepalodovn CYP2D6 + CYP3A4/5
NtovAioetivn CYP2D6 + CYP1A2

[Mapo&etivn CYP2D6

YepTpoaiivn CYP2D6 + CYP2C19
J1todompaun, S-ZItaAompaun CYP2C19 + CYP3A4/5
Tpaoddvn CYP3A4/5

drovPolaptivn CYP2D6 + CYP1A2

drovoietivn CYP2D6 + CYP3A4/5 + CYP2C9




CYP2D6

*  Hnotikdg petafoMopnds eapudkmv edong I
*  Evepyd alAnAopopoa: *1,*2
*  Avevepyd alAnAopopea: *3,*4

2Y€0M YOVOTOUTOV LE POVOTLTO

CYP2D6*1/*1 Exteveic MetafoAotéc Dvo10A0Y1IKOG
(EM)
CYP2D6*1/*4 Evoiauecor MetafoAloteég Melopévog
CYP2D6*1/*3 (IM)
CYP2D6*4/*4 Ddtwyol Metaforiotég (PM) Meiopuévog
CYP2D6*3/*4
CYP2D6*1/*1xN Yneptayeic MetaoMotéc Avénuévog

(UM)



CYP2D6 - ITAn0Bvcpoti

CYP2D6 Allele Frequency
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Type of Allele

Bradford LD, CNS Spedcir, 2005;10(3)(suppl 2).




CYP2D6

D orvoTVTTOS Eviopukn Kovkaoiot "EAMveg
OPUGTIKOTNTA
PM Kaopia 6-8% 3.9%
IM Mewopévn 10-15% 31.1%
dvcroloyikn 55-70% 57.6%
UM Avénuévn 5-10% 7.4%




08 (H@=By  CO«00 [ Qpel
Phenotype Uttrarapid | Extensive Intermediate Poor
metabolizers metabolizers metabolizers metabolizers

Frequency
(Caucasians) 5-10% 80-65% 10-15% 5-10%

CYP2D6 )

80 -
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60 -
50

40 -

Number of patients

30 -

20

MR

Nortriptyline dose requirement (mg day-')
5250-500 150-100 20-50

nertriptyline (mg)

Meyer U, Nature -
Reviews/Genetics 2004, 5:669. Mature Reviews l Ganetics

RIS Sl M o



Operog mpocapuoyns ooong Pacer

YOVOTVTTOV
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Thermpautic wandows

Adverss drug effects Lack of efficacy

(Kirchheiner, Fuhr & Brockmoller, Nat Rev Drug Disc 4:639, 2005)



Nortriptyline

NeNortnptylne 1= badwe notnphvlin Relisf of Adverss

Depression Effects
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CYP2D6

“» Steimer et al. (2004):

I'ovotomog CYP2D6 Kivovuvog yio avemOounteg
EVEPYELES
IM 76,5%

Evaluations of depression (Hamilton Depression Scale and Clinical Global Impression Scale)
Side effect (Dosage Record and Treatment Emergent Symptoms Scale DOTES)




Avtamokpion cop@ova pe 1o CYP2D6
YOVOTVTTO

Exteveic Metafoilotég (000 evepyd aAInAOLOPPX):
—  QUOL0AOYIKI] NETUPOAIKT] OPAGTIKOTNTO TOL EVIDLLOV
— dwyepilovtal dppaka tov eivar vrootpdpata tov CYP2D6, chppmva pe Tig
ovv|0€1S TPOAKTIKES yopynong tns 60ong
Evowapecor Metafoirotéc (Eva evepyod aAANAOLOPPO):
— peropévn petafoiki) opaosTiKOTNTO TOL EVIOLOV
— Xpewalovtal KpoOTEPN Ao TN PEST 600N TOV PUPRAKOV Y10 T PEATIOTN
DepomevTiKn amoKpion
Apym Metafoirotég (Kavéva evepyd aAANALOLOPQO):
— Apketd peropévn neTaforki) opoacTIKOTNTO TOV EVIVLOV

— Xpewalovtal prikpoTePN oo TN péon 6001 Tov PUPRAKOV Y10, TN PEATIOT
Depamevtikn anoKplon

—  £1ovv aVENUEVO KIVOUVO ERPAVIOTIS AVETLOVUNTMV EVEPYELDV AT TO PAPLLOKCL
AOY® NG LEIOUEVNC OTTOBOANC TV POPUAK®OV N
—  O€ WEPWTMOTCELS YOPNYNONE TPOPAPUAK®OV EAAEWYT OEpamEVTIKNG EMIOpaONS

Yreproyeic Metaforotés (3 | meprocodTEPQ EVEPYE AAANALOLOPOO):
— avénuévn petaforkn woavotnto Tov vOOUOL
— mBavov yperdlovtor avénuévn 6061 TOL POPLAKOL



A0G0OLOYLO OVTIKOTOOMTTIKOV COUPOVA
ue to yovorovmo CYP2D6
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Kirchheiner et al (2004) Mol Psychiatry 9; 442-473



I'ovotomog CYP2D6 — Adon @opudkov

Kirchheiner J, Nickchen K, Bauer M, et el. Mol Psychiatry 2004 May; 9 (5):442-73.



CYP2C19

Evtoniletatl oto ypouoatdocoua 10 (1092.4)
CYP2C19*1: evepyd aAANAOLOPPO

CYP2C1972: avevepyd aAANAOLOpPO (EEOVIO 5)
G6381A mmmp un Aertovpyikn TpoTEivn

CYP2C1973: avevepyd aAAnAOpoppo (e£6Vio 4)
G634A mm) «wdo6VIo AENG

CYP2C19*17: Ynep-evepyd aAANAOLOPPO

P15.3
PLS5.1

Pla

L3

piz2.31
pl2.2

piz2.1

pii.22

pil.21
pil.l

gil.2i

gil.22
gqil.23

g2l .1

gZi.2
gZl.3

g2z .1
g22.2

g22.3

gZ3.1
g3 .2
23 .31

o923 .33
og2d .1
g2d4 .2

g29.1

q25.2
g25.3
g26 .11

g26 .13
q26 .2

gq26 .3

0T 43


http://www.ensembl.org/Homo_sapiens/geneview?gene=ENSG00000165841

AvtikatoOnTikd eappoka-vrootpopote CYP2C19

AvTikoToOMmTIKG Metapoirko éviopo

Ayopeativn CYP1A2

Apurpurtidivn, [mpapivn, Noptpurtidivn, Xiopyumpopivn CYP2D6 + CYP2C19

Atopo&etivn CYP2D6

Beviapa&ivn CYP2D6 + CYP2C19 + CYP3A4/5
Buwalodovn (HITA) CYP3A4/5

Boptio&etivn (HITA) CYP2D6, CYP2C19, CYP3A4/5, CYP2C9
Ao&emivn CYP2D6

Mompotiiivn CYP2D6

Melatovivn CYP1A2

Miptalomivn CYP2D6 + CYP1A2 + CYP3A4/5
Moda@wviin CYP3A4/5

MorxhoBepion CYP2D6 + CYP2C19

Nepaloddvn CYP2D6 + CYP3A4/5
Nrtovio&etivn CYP2D6 + CYP1A2

[Mapoetivn CYP2D6

YepTpaiivn CYP2D6 + CYP2C19
JitaAompdun, S-Xitohompdiun CYP2C19 + CYP3A4/5

Tpaloddovn CYP3A4/5

dLovBoopivn CYP2D6 + CYP1A2

dlovotetivn

CYP2D6 + CYP3A4/5 + CYP2C9




CYP2C19

*  Evepyd alAnAopopoa: *1

*  Avevepyd aAAnAopopea: *2,*3

*  Ymepevepyd aAANAOLOPQOL: *17
2Y€0M YOVOTOUTOV LE POVOTLTO

CYP2C19*1/*1 Exteveic MetafoAotéc Dvo10A0Y1IKOG
(EM)

CYP2C19*1/*2 Evoidpuesor MetafoAiotéc Mewopévog
(IM)

CYP2C19*2/*2 Ddtwyol Metaforiotég (PM) Meiopévoc

CYP2C19*1/*17 Yneptayeic MetafoMotéc Avénuévog

CYP2C19%17/*17 (UM)



CYP2C19

D orvoTVTTOS Eviopukn Kovkaoiot "EAMveg
OPUGTNPLOTN T
PM Kaopia 3-5% 2.1%
IM Mewwpévn 22-25% 17.7%
dvolohoyikm 50-60% 48.4%
UM Avénuévn 18-23% 31.8%




fovotumoc — Aoon dopuaKou

5070
5070
9076
5070
5076
/076

Kirchheiner et al. (2001)




20YVOTNTO ELPAVIONC TOPAAAXYDV TOV EVCD OV

Genetic polymorphisms of drug-metabolizing
enzymes CYP2D6, CYP2C9, CYP2C19 and

doi: 10.1111/}.1472-8206.2007.00510.x

uetoomouov otov EAANVIKO mAnBuouo

CYP3AS5 in the Greek population
Need for reassessment of reported CYP2C19 allele

frequencies in various populations in view of
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Drug Metab Drug Interact 2014; 29(8): 235-248

Review

Georgia Ragia, Efstathia Giannakopoulou, Makrina Karaglani, loanna-Maria Karantza,

Anna Tavridou and Vangelis G. Manolopoulos*

Frequency of CYP450 enzyme gene polymorphisms
in the Greek population: review of the literature,
original findings and clinical significance

Abstract: The cytochrome P450 (CYP450) enzyme family is
involved in the oxidative metabolism of many therapeutic
drugs and various endogenous substrates. These enzymes
are highly polymorphic. Prevalence of CYP450 enzyme
gene polymorphisms vary among different populations
and substantial inter- and intra-ethnic variability in fre-
quency of CYP450 enzyme gene polymorphisms has been
reported. This paper provides an overview and investiga-
tion of CYP450 genotypic and phenotypic reports pub-
lished in the Greek population.

all CYP450 isoenzymes in humans, CYP2D6, CYP2C19,
CYP2C9, CYP3A4, CYP3A5 and CYP1A2 enzymes are the
major CYP450 isoenzymes mediating the metabolism of
the majority of clinically prescribed drugs.

Activity of the above-mentioned isoenzymes is geneti-
cally determined. Polymorphisms in CYP450 genes that
influence enzyme activity lead to the appearance of dis-
tinct phenotypic responses to the drug, ranging from: a)
loss of catalytic enzyme activity in individuals possessing
two defective alleles (termed poor metabolizers, PMs); b)



20YvOTNTA ERPAVIONS TUPALLAYOV TOV EVEOHOV
netofoiropnov otov EAAnviko tinbvouo

Metaforko
"Evlopo

CYP2D6
CYP2C19
CYP1A2
CYP3AS5

CYP2C9

Pvo10A0YIKOG
Metaforopnog
(Exteveig
MetaflorioTé)

57.6%
44.2%
55.5%
88.7%

62.2%

Mewopévog
Mertaforropnog
(Evoiaueoon
MetaflolioTég)

31.1%
17.7%
NA
NA

33.6%

YNUOVTIKG, Avénuévog
Mewopévog Metaforropnog
Meraforopnog | (Yreprayeic
(Prwyoi MetaflolioTég)
MetaflolioTés)

3.9% 7.4%

2.1% 36.0%

NA 45.5%

NA 11.3%

4.2% NA

Arvanitidis et al. Fundam Clin Pharmacol. 2007;21(4):419-26
Ragia et al. Pharmacogenomics. 2009;10(1):43-9
Ragia et al. Drug Metabol Drug Interact. 2014;29(4):235-48



Evooudatmon kot epapuoym
QOPUOKOYOVIOL®MUOTIKNG TTANPOPOPIOS GTNV
KAVIKT] TPOKTIKT TNG YOYIUTPIKNG

* YTOOEIEEIS OTU ECMKAELGTA TOV QUPULAKOV:

— 283 QupUOKOYOVIOLMUOTIKEC DTOOEIEEIC OTOL ECMKAELCTO TMV
papudkov (FDA): 33 apopodv 6e pApLLOK WYOYIKNG VYELOC

* Oonyieg 0060L0YI0GC:
— FDA, ecoxielota gopuakmy
— Clinical Pharmacogenetics Implementation Consortium
— Dutch Pharmacogenetics Working Group



Ec®OKAE10TO ZATAAOTTPAUNG

CELEXA - citalopram hydrobromide tablet, film coated
CELEXA - citalopram hydrobromide suspension
Forest Laboratones, Inc.

Rx Only

SUICIDALITY AND ANTIDEPRESSANT DRUGS

Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in children,
adolescents, and young adults in short-term studies of major depressive disorder (MDD) and other psychiatric disorders.
Anyone considering the use of Celexa or any other antidepressant in a child, adolescent, or young adult must balance this risk
with the clinical need. Short-term studies did not show an increase in the risk of suicidality with antidepressants compared

to placebo in adults bevond age 24; there was a reduction in risk with antidepressants compared to placebo in adults aged 65
and older. Depression and certain other psychiatric disorders are themselves associated with increases in the risk of suicide.
FPatients of all ages who are started on antidepressant therapy should be monitored appropriately and observed closely for
clinical worsening, suicidality, or unusual changes in behavior. Families and caregivers should be advised of the need for close
abservation and communication with the prescriber. Celexa is not approved for use in pediatric patients. (See WARNINGS:
Clinical Worsening and Suvicide Risk, PRECAUTIONS: Information for Patients, and PRECAUTIONS: Pediatric Use.)

CLINICAL PHARMACOLOGY

CYP2C19 poor metabolizers — In CYP2C 19 poor metabolizers, eitalopram steady state Cmax and AUC was increased by 68% and
107%, respectively. Celexa 20 mg/day is the maximum recommended dose in CYP2C 19 poor metabolizers due to the risk of QT
prolongation (see WARNINGS and DOSAGE AND ADMINISTRATION).

Drug-Dirug Interactions

CYP3A4 and CYP 2C19 inhibitors: Since CYP3A4 and CYP 2C19 are the primary enzymes involved i the metabolism of
citalopram, it 1s expected that potent inhibitors of CYP3A4 (e.g., ketoconazole, itraconazole, and macrolide antibiotics) and potent
inhibitors of CYP2C19 (e.g., omeprazole) might decrease the clearance of citalopram. However, coadministration of citalopram and
the potent CYP3A4 inhibitor ketoconazole did not significantly affect the pharmacokinetics of citalopram. Celexa 20 mg/day is the

maximum recommended dose in patients taking concomitant cimetidine or another CYP2C 19 inhibitor, because of the risk of QT
prolongation (see WARNINGS and DOSAGE AND ADMINISTRATION).

https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/020822s0471bl.pdf



[IpoGaproyn 00GOAOYLOC YLYIATPIKMOV QOPULAKOV
GUUPOVA UE TIC POPLOKOYOVIOIMUOTIKEC
TANPOPOPLES

Clinical pharmacogenetics implementation consortium guideline (CPIC) for CYP20D6 and CYP2C19
genotypes and dosing_of tricyclic antidepressants: 2016 update.
Hicks JK, Sangkuhl K, Swen JJ, Ellingrod VL, Miller DJ, Shimoda K, Bishop JR, Kharasch ED, Skaar

TC, Gaedigk A, Dunnenberger HM, Klein TE, Caudle KE, Stingl JC.
Clin Pharmacol Ther. 2017 Jul;102{1):37-44 . doi: 10.1002/cpt.597. Epub 2017 Feb 13. No abstract available.

Clinical Pharmacogenetics Implementation Consortium (CPIC) Guideline for CYP2D6 and
CYP2C19 Genotypes and Dosing_of Selective Serotonin Reuptake Inhibitors.

Hicks JK, Bishop JR, Sangkuhl K, Mdller DJ, Ji'Y, Leckband 5G, Leeder JS, Graham EL, Chiulli DL,
LLerena A, Skaar TC, Scott SA, Stingl JC, Klein TE, Caudle KE, Gaedigk A; Clinical

FPharmacogenetics Implementation Consortium.
Clin Pharmacol Ther. 2015 Aug;98(2):127-34. doi: 10.1002/cpt. 147, Epub 2015 Jun 29. Review.

Pharmacogenetics: from bench to byte--an update of guidelines.
swen JJ, Nijenhuis M, de Boer A, Grandia L, Maitland-van der Zee AH, Mulder H, Rongen GA, van

Schaik RH, Schalekamp T, Touw DJ, van der Weide J, Wilffert B, Deneer VH, Guchelaar HJ.
Clin Pharmacel Ther. 2011 May;89(5):662-73. doi: 10.1038/clpt.2011.34. Epub 2011 Mar 16. Review.




[Ipocapuoyr 00G0A0YI0C TPIKVKAK®OV
OVTIKATOOMTTIKOV GOUPOVO UE TIG
QAP ULAKOYOVIOIMLOTIKEC TTANPOPOPIEC

daivoTunog

CYP2C19 YnepTayug
MeTaBoAIOTAG

CYP2C19 EKTeVAG
MeTaBoAIOTAG

CYP2C19
Ev3I1GHETOG
MeTaBoAIoTiG

CYP2C19 ®1wX0G
MeTaBoAIoTig

CYP2D6 YnepTayug
MeTaBoAioTiG

CYP2D6 EkTeVviig
MeTaBoAioTig

CYP2D6 Evdiapecog
MeTaBoAioTig

CYP2D6 ®TWX0G
MeTaBoAioTig

ZuvioTaral n opnynon al\ou

ZuvioTaral n opnynon al\ou

(@apudakou nou dev
yeTaBoAileTal ano 1o

evlupo CYP2C19.

(ApUAKoU Mou dev
yeTaBoAileTal ano 1o

£vlupo CYP2C19.

"Evapén Bepaneiag pe Tnv ouvnon
doon Xopnynone.

SuvioTaral psiwon kata 25%

TNG ouvnBouc
Sooohoyiac,

"Evapén Bepaneiag pe Tnv ouvndn
doon xopnynone.

SuvioTaral peinon katd 25%

AnoQuyn Tng Xopnynong

TNng ouvnBoug
doooloviac.

SuvioTaral peinon katd 50% Tng
ouvnBoug doooloyiac.

TPIKUKAIKOU
avTikarabAinTikou. Eav

gival anapaitnTn n
xopnynan Tou
(pappdakou, ouviorarai
ueiwon kata 50% Tng
ouvnBouc dogoAoyiac.




[Ipocapuoyr) 00G0A0YIOG TPIKVKAK®OV
AVTIKATOOMTTIKOV GCOUPOVO LE TIG
QAP ULAKOYOVIOIMLOTIKEC TTANPOPOPIEC

CYP2D6 YnepTayug CYP2D6 EkTeVviig CYP2D6 Evdiapecog CYP2D6 ®TWYXOG
MeTaBoAioTiG MeTaBoAioTig MeTaBoAioTig MeTaBoAioTig

daivoTunog

ZuvioTarai n xopnynon aiAou ZuvioTarai n xopnynon aiAou
. £V OV
CYP2C19 YnepTayug 0 ; 0 e
MeTaBoAIGTRG 20,7 Y0 po T0 11,2 )0 o To

'Evap€n B=panciag ye Tnv ouvhBn | Zuviotaral psiwon kata 25%

d6on Xopriynone. TNG ouvnBouc
Sooohoyiac,
CYP2C19 ExTeviig 0 0
MeTaBoAIoTiG 25;4 A) 13,7 A)
'Evap&n Bepaneiac pe Tnv ouviBn | Zuviotaral psinon kata 25% Anoguyn Tng Xoprynong
d0an xopnynone. TNng ouvnBoug TPIKUKAIKOU
dooohoyiac. avTikatabAinTikou. Eav
nn
CYP2C19
Ev3IGpECOG 10,2% 5,5% 017% '
? ioTarai
MeTapolioTng peiwon kata 50% Tng
ouvnBoug dogoloyiag.

CYP2C19 ®1wX0G
MeTaBoAIoTig

SuvioTg * 1 50% T
1,206 foies 0,65% 0,08%
Soviifng doom: 36% |HAROGUIIIOPITICIGIIO Meioon d6ong: 22% | -CYP2C19: 32%




IIpocapuoyn oocoroyiog SSRIS kot dAA®V
AVTIKOTOOMATIKOV GOUGOVO UE TIC POPLOKOYOVIOIM LOTUKES

TTANPOPOPIEC

NMivakac npocappoync doogohoyiag avnkarabMmmkmv: CYP2D6 ) CYP2C19

oY

Genotype-derived phenotype

AvTiKaTaBAIMIKG CVP206 M 31,190 cveanePM 3 990 cveaneuM [ 4970
ATOPOLETIV z= nadia kal epifou £wg 70 kg,

gvapEn pe 0.5 mg/kg/nuepa kal

algnon ot ownbn d6on Twv 1.2

mg/kg/npEpa povo eav ) apyikn doan

Elval QvaKTr| Ka Ta CupnTpdTa sy

PeAniwBolv oe 4 spBopade; *

Bevhapakivn AUEnon doong kara 150% rj emAoyn
evorAakTIKOU Qappdkou (n.y.
cITahonpdpr, oepTpahivry)

NoEenivry Meiwor BoomNC KaTd 20%. Meiwor doorC KaTd 60%. AUENC B4cng kard 100% ry emAoyn
evohAakTIKOD appakou (n.y.
cITahonpdpr, oepTpahivry)

MopTpInTiAivr) AUENon Soong kard 60% fj emAoyn
evohAakTIKOD QapPakou (n.y.
oITahonpayn, oeprpativry)

MapoEeTivn Meiwon B00nG Katd 50% r) enhoyr) Enihoyr) svohAakTiKoU pappakou 2

evoAAaKTIKOU (pappakou

dAouPotapivn Meiwon doong kata 25-50% 1)

EMIAOYT] SvaAAOKTIKOU (pappakou 3
CYP2C10 M cveacioem /190 CVP2CI9UM (717/717) 30,09

ZepTpakivn Meiwor Boong kara 50% &7 "EvapEn pe cuvnBn Booohoyia, sav Gev
avTanokpiBei oty algnon Tng Soong
CUVTAPNCNG o aoBavic, Emhoyr
evoAAIKTIKOU (pappdkoy 2

ZITahonpapn MéyioTn Boor 20mg/npepa’ AUEnon doong kara 150% rj emAoyn

Meiwon Soonc kara 50% 3 evorAakTIKOU Qappdkou (n.y.
iphowokeTivry, napoeTiviy) ¢

S-oITahonpadpn Meiwon 8dong kata 50% AUENG B4onG kard 150% rj emAoyn
evohAakTIKOO QapPakou (n.y.
phouoEeTivr), napoteTivy) ¢




Clinical Guidelmes for Psychiatrists for the Use of
Pharmacogenetic Testing for CYP4) 2D6 and CYP4Y0 2C1Y

J0SE DE LEON, M.D.
Scort C. ARMSTRONG, M.D.
KELLY L. Cozza, M.D.

(Psychosomatics 2006; 47:73-83)



KAvikég oonyies ypnong tov yovotommv CYP2D6 ko
CYP2C19 otn Myn avTiKaTaOMTTIKOV

O¢pancio fdoel YovoTuTOL
A. CYP2D6 PM

—  Xpnon avikatabntikov mov dev petoforilovror and o CYP2D6 (Bovmpomidvn, crtarompdun, S-
OLTAAOTTPAUN)

— TCAs: on 06on

—  Bevhagaivn: youniotepn 66om

— Tapo&etivn / ®hovoletivn: yapnAdtepn doo, Tapakorovdnomn acevoig
B. CYP2C19 PM

—  Xpnon avikatabntikov mov dev petoforilovrar and o CYP2C19 (Bovnpomidvn, provPoopivn,
pptalamivn, Tapoletivn)

— TCAs: on 66om

—  ZuoAlompdun: pon doon

—  Zegptpoaiivn: yaunidtepn d6on

C. CYP2D6 + CYP2C19 PM (omdvieg meputtdoets: <0.6%)
— Ilapevépyeleg oe moAAA aAAG Ol GE OAOL TOL AVTIKATOOAMTTIKA
—  Bovrpomiovn kot pptalamivn anoteAodv KaAEG ETAOYEG

D. CYP2D6 UM

—  Xpnon avikatabntikov mov dev petoforilovror and o CYP2D6 (Bovmpomidvn, crtarompdun, S-
GLTAAOTPAUN)

—  TCAs: vynAég do6oelg ko Tapakorovdnon acBevaov
—  Bevhooea&ivn / Tlapo&etivn / @rovoetivn: vyniotepn 0o, TapakoAovbnon acBevoig



"Eviopo CYP1AZ2

* Amoterel o 13% 1OV GLVOAIKOD NTATIKOV
P450

* Eivol ioyvpd emay@ylpo

* To KGmvicUO EIVOL O IGYVPOTEPOC EMAYDYENG



AvTikatoOMnTiKG eappoka-vrooTponote CYP1A2

AvTiKaTaOMaTIKA Metapoirko évlvpo

Ayopelativn CYP1A2

Aprtpurtidivn, [mpapivn, Noptpurtidivn, XAopuimpopivn CYP2D6 + CYP2C19
Atopo&etivn CYP2D6

Beviagpa&ivn CYP2D6 + CYP2C19 + CYP3A4/5
Buwalodovn (HITA) CYP3A4/5

Boprio&etivn (HITA) CYP2D6, CYP2C19, CYP3A4/5, CYP2C9
Ao&emivn CYP2D6

Mompotidivn CYP2D6

Melatovivn CYP1A2

Miptalomivn CYP2D6 + CYP1A2 + CYP3A4/5
Moda@viin CYP3A4/5

MoxhoPepion CYP2D6 + CYP2C19
Nepalodovn CYP2D6 + CYP3A4/5
NtovAioetivn CYP2D6 + CYP1A2

[opo&etivn CYP2D6

Yeptpaiivn CYP2D6 + CYP2C19
J1todompaun, S-ZItaAompaun CYP2C19 + CYP3A4/5
Tpaoddvn CYP3A4/5

drovPolaptivn CYP2D6 + CYP1A2

drovoietivn CYP2D6 + CYP3A4/5 + CYP2C9




CYP1AZ

* AlnAopopoo.
— CYPLA2*1A: pucioloyikdg petafoiiopnog
— CYPLAZ2*1F: vreptayvc LETOPOAIGUOC, DTEPETAYDYILO CAAAOLOPPO

e JTovoTuTOl

— CYP1A2*1A/*1AM *1A/*1F: ®vorohloyikoi MetafooTég,
UTOPOVV VA OLLYEIPIGTOVV T PAPLLOKO TTOV EIVAL VTTOGTPMLLOTO TOV
CYP1A2 cOupmva pe Ti¢ GLVNOELS TPOKTIKES YOPNYNONS TS 000NG

— CYPI1A2*1F/*1F: Tayeic Metafoiiotés, avEnuévn petofoiikn
dpaocTikdTNTA TOV EVEOHOL, TOAVOV YpetdlovTal avEnUEvn 0061 TV
QapUAK®V IOV givor vwooTpopata tov CYP1A2

* EmmAov, oedouévov 01t 10 Evivuo CYPLA2 endyeton onuavtikd amd
TO K(thVlG].l(l ot kanvieTsg Toyeig Ma‘wﬁohorsg epeaviCouv axkouo,
O EVTOVN snaym*m 10V CYP1A2 kou xatd cvvenelo mbovov
YPEWALOVTAL OKOUT TTLO OVENEVT] 0O0T] TOV PUPUAK®OV TOV EIval
VITOGTPOUOTA TOV EVCOUOV OVTOV.
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CYP1A2

2uykévipmon odaviamiving otovg Duvctohoyikovg kot Tayeic petafoMotéc Tov
evlopov CYP1A2 (amovsia emaymyéa)

Laika et al Pharmacogenomics J. 2010



Enayoyeic CYP1AZ2

* OapuoKo
— OawvoPapPrrdin, Porvoutoivn

— Pipaumucivn, OuenpalOAn

* IleprparilovTiKOl TOPAYOVTES
— Kanviopa
— Aatpopikég ovvnoeleg: XtavpavOn Aayavikd
(Adyovo, Kovvourior, MrpokoAro, Pamavakt),
Kpéac ynuévo ota kdppPoovva
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eviopov CYP1A2 (amovsia / mapovsia emaymyEa)

Laika et al Pharmacogenomics J. 2010




Metagpopéag g oepotoviving SHTTLPR S/L
(SLC6A4)

Promoter

Variants of
regulation

o SN
MAOAs o2 o q—é_.o

b “E ® Storage
: vesicle

5-HTTLPR mRNA

e = Serotonin
Serotonin ® o4 ®
transporter “

2oyvotnTa S aAAnAoudppov otov EAANviKo
mAnBvoud: ~70%
lordanidou et al. Clin Chim Acta. 2010 Feb;411(3-4):167-

Serotonin receptor

lurescia et al. Mol Neurobiol. 2016 Oct;53(8):5510-26



To S aAANAOLOPPO ETIOPA GTN
Oepameio pe SSRIS

si:t

Serctonn

- - - .

* Tu arouoc TOV PEPOVV TO S OAANAOLOPPO £YOVV
avEnuevn mhovotnra
— vo unv aviamokpldovv wavomomtikd 6tovg SSRIS

— VO, ELPOVIGOVV AVETIOVUNTEC EVEPYELEC OO GLVAIGONUATIKT
actabela, povio  admvia



2voyetion SHTTLPR S aAAnAopopeov ue
otakonn Tov SSRI mwapoletivn

Paroxetine vs Mirtazapine
Disconfinuation Due fo Adverse Events

Faroxetine Mirtazapine

B0 7 —g5IN =24 60 1 — SS(N =31)
- | —SL(N =57) — 5L (N =54
s — 50
+ VLN =40) /L (N =38)
Patients - / a9
I:f;:{-l:l | o
20 | 20

10 ;":' 10

. - L
D i e P e EE—— E— — — | D '.Il' T ] ]
0 7 14 21 28 354249 0 14 21 28 35 42 48
Sudy Day Sudy Day

Murphy GM Jr., et al. Arch Gen Psychiatry. 2004 :61;1163-1 165,




Exlektikol Avactorels Eravanpocinyng
Xepotoviving Kor Beviapalivn

AvtikatoOmatika SSRIs Metapoiko évivpo

Beviaga&ivn CYP2D6 + CYP2C19 + CYP3A4/5
[Mapo&etivn CYP2D6

YepTpaiivn CYP2D6 + CYP2C19
ZrtaAompapn, S-X1taAompapn CYP2C19 + CYP3A4/5
drovBoapivn CYP2D6 + CYP1A2

drovotetivn CYP2D6 + CYP3A4/5 + CYP2C9




20voyn: PopuokoysveTiky

r

AvtikatoOrinTik@y Papuockwyv




AVTIY VY OOIKO PaproKo



v Emkpdtnon: 0,5-1%
v Optopdc: ooumAokn
VOGOAOYIKT] OVTOTNTA UE
OLGLOCTIKT] LETAPOAT TNG
ECMTEPIKNC KOl EEMTEPIKNG
TPUYLOTIKOTNTOC




Artwortafoyévera
» Nevpoorwafifactéc: vionauivn, cEpoTovivn,
yAovtaukod ocu, GABA
» Nrorouvikny vmobson:
TOPAYDYT VIOTOUIVIG
gvaeOncia TV VTOOOYEMV GTN VIOTAUIVN

aPlOUOC VTOTTOULVEPYIKDV VTOO0YEMV

!

VITEPAEITOVPYIO VTOTTOUIVEPYTIKOD GUGTNUATOG



LVOUTTTONOTO.

OsTIKG

YevoaroOnoelg

[TapaAnpntikéc 10€€¢

[Tapaooén coumepLpopd
Awortapoyn oounc /
KOTOYNG OKEYNG

ApPVNTIKA

20vaIeOnUaTIKY
EMMTEOMOT)

* Awotapoy£EG OpALOC

Alotapayec BovAnong
Avnoovia / EAAety
KOWV®OVIKOTNTOG

AloTapoyEC TPOGOYNC



Ocpomeio XyCoPPEVELNS

A) TumKO OVTIWWUYOGLKA

°  Dawobzralives: Yhopornpoualivny, pboproparvalivn,
TprpBopromepalivn

*  Bootvpopairvoveg: alomTEPLOOAT], OPOTEPLOOAN
*  Ocroéavlévia: BE1010EVI0

B) ATumo ovTIWOY®GIKA,

*  Evpéwg paocuotog: xKholamivn, oAaviamivn

*  Amoxlierotés vromouivyg / oepotovivyg (5-HT): proreploovn,
GEPTIVOOAT, QITpaG1O0OVT), KOLETLOTIVY



Turmika Avtipuxwoika

MnXaviopog dpaonc: AnMoKAELGHOC UTTOSOXEWYV VTIOTTOLUIVNG
(Wbraitepa twv D,)

PoAo¢: avakoudilouv amno ta OETIKA CUUITTW AT

NeUPOAOYIKEC AVETILOUUNTEG EVEPYELEG:
o) eéwnupopdikd cupntwpata (buokapdia, tpopog, Suctovia)
B) oYun duokivnoia
Y) KakonOe¢g veupoAnmtikd cuvdpouo

MetaoAlopoc: Evivpa Tou Kutoxpwportog P450



Aturna Avtipuxwoika

Mnxaviopog dpaonc: AnoKAELGHOC UTTOSOXEWV VIOTTOLiVNG Kot
ogpotovivng

PoAo¢: avakoudilouv amno ta O£TIKA Ko Ta apVNTLKA
CUMITTWHOTO

NeUPOAOYIKEG AVETMLOUUNTECG EVEPYELEC: LELWUEVH ENMIMTWON
Kol coBapotnTa TwV EEWMUPOULOLKWV CUMTTTWHLATWY KOl TNG
oy uncg duokvnoiog

MetaBoAlopog: evivpa tov Kutoxpwpatog P450



ANTIYYXQXIKA PAPMAKA KAI ENZYMA

I1HOY TA METABOAIZOYN

AvVTIy U OGIKA Metapoiko évivpo
Alomep1doin CYP2D6 + CYP3A4/5
Apumimpaloin CYP2D6 + CYP3A4/5
Aocevamivn CYP1A2

Zmpocidovn CYP3A4/5
ZovkhomevOiEOAN CYP2D6

[homep1dovn (HITA) CYP2D6 + CYP3A4/5
Kapipalivn (HITA) CYP3A4/5

KAolamivn CYP1A2

Kovetiamivn CYP3A4/5
AePopempopalivn CYP2D6
Aovpoo1dovn CYP3A4/5
Olavlamivn CYP1A2
[Mepparvalivn CYP2D6 + CYP1A2
[Mpolion CYP1A2 + CYP3A4/5
[Tpopalivn CYP1A2 + CYP3A4/5 + CYP2C19
Piomepioovn CYP2D6 + CYP3A4/5
YePTIVOOAN CYP2D6 + CYP3A4/5
TpipBopromepalivn CYP1A2

Xiwpompoualivn

CYP2D6 + CYP1A2 + CYP3A4/5




% of Patients

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Yvoyétion yovotumov CYP2D6 pe tn owukom)
XOPNYNONG PLOTEPLOOVIG

Figurel. Comparison of CYP2D6 Poor Metabolizers in Patients Taking or Discontinued
From Risperidone

B CYP2D6 Poor Metabolizers
O Non-CY P2D6 Poor metabolizers

79%

55%

63%

36%

63%

36%

Without
Moderate ADRs

Due to ADRs

Due to
Other Reasons

de Leon et al J Clin Psychiatry 2005



T onuaiver Aowov va givar Kavelg PM ywa to
CYP2D6 otav maipver proreproovn

m KAwvikd onuovtikéc AE mov oyetiCovian e t piomepodovn:
OR =3.0 (CI 1.5-8.0)

m Aokonn piomeptoovne Adym AE:
OR =6.0 (Cl 1.4-25.4)

O1 CYP2D6 PM Bpickovtal 6€ avEnUEVO Kivouvo
eupavionc AE amd ™ piomepoovn Kol OL0KOTNG TNG
ayYNG Kotd 3 Kol 6 popéc, avtioToryd



Med-Psych Drug-Drug Interactions Update

Clinical Guidelines for Psychiatrists for the Use of
Pharmacogenetic Testing for CYP450 2D6 and CYP450 2C19

JosE DE LEonN, M.D.
ScorTr C. ARMSTRONG, M.D.
KeLLyY L. Cozza, M.D.

Pharmacogenetics has arrived in clinical psychiatric practice with the FDA approval of the
AmpliChip CYP450 Test that genotypes for two cytochrome P450 2D6 (CYP2D6) and 2C19
(CYP2C19) penes. Other pharmacogenetic tests, including those focused on pharmacodyvnamic
genes, are far from ready for clinical application. CYP2D6 is important for the metabolism of
many antidepressants and antipsychotics, and CY2C19 is important for some antidepressant me-
tabolism. Poor metabolizers (PMs), lacking the enzyme, account for up to 7% of Caucasians for
CYP2D6 and up fo 25% of East Asians for CYP2CI19. Patients having three or more active
CYP2D6 alleles (up fo 29% in North Africa and the Middle East), are called CYP2D ultra-
rapid metabolizers (UMs). CYP2D6 phenotyvpes | particularly PMs) are probably important in pa-
tients taking tricyclic antidepressants (TCAs), venlafaxine, fypical antipsychofics, and risperi-
done. The CYP2CI9 PM phenotype is probably important in patients faking TCAs and perhaps
citalopram, escitalopram, and sertraline. On the basis of the literature and the authors’ clinical
experience, the authors provide provisional recommendations for identifving and treating
CYP2D6 PMs, CYP2CT9 PMs, and CYP2Da UMs. The next few vears will determine whether
CYP2D6 genotyping is beneficial for patients taking the new drugs aripiprazole, duloxetine, and
atomoxetine. Practical recommendations for dealing with laboratories offering CYP2D6 and
CYP2C29 genotyping are provided. (Psychosomatics 2006; 47:75—85)




KMVIKES 00N YLES Y pNONS TOV YOVOTUTOV
CYP2D6 ot AMyn avTiyvoymoeikoy

Oepaneio PAGEL YOVOTOTOV
A.CYP2D6 PM

— Xpnon aviyuyowotkov tov oev puetaforilovran and to CYP2D6 (odaviomivn,
KoveTwamivn, Qmpacioovn)

— Piomeproovn: oyt mepiocdtepn amd N pion cvvinon odon
— Yvvictatot amo@Lyn aAOTEPIOOANG Kal eatvodelalivav

B.CYP2D6 UM

— Xpnon aviyuyootk®v tov oev puetaforilovran and to CYP2D6 (oAaviomivn,
KoveTwamivn, Qmpacioovn)

— Piomepodovn: vynridtepn 00on and t cvvnlwg yopnyovUEV
— Xvvictatot amo@Lyn aAOTEPIOOANG Kal eatvobelalivav



Elotonikevon o00ong promeproovg facer
CYP2D6 yovotomov

TABLE 1. Current Approximations for Personalizing Risperidone (R) Dosing by Combining Pharmacodynamic and Pharmacogenetic

Influences
Inducers* CYP2D6 PMs  Inhibitors® Additional Information
Dose, mg/day (multiply % 2) (divide by 2) (divide by 1.3)
Average adult Starting, 1-2 24 0.5-1 0.75-1.5  For fluoxetine: same doses as PMs
Average adult, target, 4 8 2 3 Disregard inhibitor effects when on inducers
Maximum, 6 12 3 4 Other AP: IR dose according to AP dose; renal
insufficiency: use genatric dose
First-episode patient  Starting, 1 2 0.5 0.75 Liver insufficiency: use geriatric dose
First episode, target, 2 - | 1.5 Any “‘organicity’”: use geriatric dose
Maximum, 4 8 2 3 S+ EPS before AP: doses <_first episode;
Parkinson’s disease: avoid R
Genatric patient Starting, 0.25 0.5 0.12 0.12 Consider previous R/AP response®
Geriatric, target, 2 - | 1.5 Women: use lower doses
Maximum, 4 8 2 3
Dementia patient Starting, 0.3 1 0.23 0.25
Dementia, target, 1 2 0.5 0.75
Maximum, 1.5 3 0.75 1
Adult, MR patient Starting, 1-2 2-4 0.5-1 0.75-1.5
Behavior® Target, 2 - | 1.5
Maximum, 4 2 3
Children 15 kg-20 kg*® Starting, 0.25 0.5 0.12 0.12
Target, 0.5 1 0.25 0.25
Maximum No agreement
Children =20 kg Starting, 0.5 | 0.25 0.25
=20 kg. target, 1 2 0.5 0.75
Maximum No agreement

De Leon et al Psychosomatics 2008



CYP1AZ

* AMmAopopoea
— CYPLA2*1A: pucloloyikdg petafoiopnog
— CYPLAZ2*1F: vreptayvc LETOPOAIGUOC, DVTEPETAYDYILO CAAIAOLOPPO

e JovoTVuTTOlL

— CYP1A2*1A/*1AM *1A/*1F: ®dvorohloyikoi MetafoioTés,
UTOPOVV VAL OLLYELPIGTOVV T PAPLLOKO TTOV EIVAL VTTOGTPDLLOTO TOV
CYP1A2 cOupmva pe TI¢ GLVNOELS TPOKTIKES YOPNYNONS TS 000N

— CYP1A2*1F/*1F: Tayeic Metafoirotés, avEnuévn uewBthn
OPACTIKOTNTA TOV EVELLOV, THAVOV XPELACOVTOL OVENUEVT OO TOV
QapUAK®V OV givor vooTpopata tov CYP1A2

* Emmiéov, dedopévov ot to eviopo CYPLA2 endyetar on HOVTIKG 06 TO
Kanviopa, ot kervietés Tayeic Metafolotéc eugoviCovv akopa mo
£EVTOVN ETAY@Y1} TOV CYP1A2 kot kotd cuvenela mbavov XpSlOLCOV’COLl
OKOUN 7O AVENUEVT BOCT TAV PAPUAKMY TOV £IVaL VITOGTPMHOTO TOV
evCOLOL 0TOoV.



CYP3AS: AvTIyuy®GIKa QapuoKo

AVTIPUXOTIKA

AhonspidoAn ALOPERIDIN /SEVIUM CYP2D6 + CYP3AS + (CYP1A2)
(5HT2CR)

ApiminpaloAn ABILIFY CYP2D6 + CYP3A4/5 (5HT2CR)

Zinpooidovn GEODON CYP3A4/5 + CYP1A2 (5HT2CR)

Khofanivn LEPONEX CYP1A2 + CYP3A4/5 + (CYP2C19 +
CYP2D6) (5HT2CR)

Kousmanivn SEROQUEL CYP3A4/5 + (CYP2DE) (5HT2CR)

Makinspidovn INVEGA (CYP2D6 + CYP3A4/5) (5HT2CR)

Mpofidn PIRIUM (CYP3A4/5) (5HT2CR)

Pionepidovn RISPERDAL / WISPERDON CYP2D6 + CYP3A4/5 (5HT2CR)

ZepmivdoAn SERDOLECT CYP2D6 + CYP3A4/5 (5HT2CR)

XAwponpopalivn ZULEDINE/LARGACTIL/ SOLIDON CYP2D6 + CYP1A2 + CYP3A4/5
(5HT2CR)

AMAo @apLLOKOL

* Ayyolutikd: aAmpaloldun, Bovompovn, dralendun, LoaloAaun K.4.

* Avtieniinmtikd: abocovéiuion, kapPapalenivn, Khovalemaun, TioryKamivn




Avtamokpion copovo pue to CYP3AS yovotumo

¢ Mn-ek@pootéig Tov evivpov CYP3AS5 (CYP3A5*3/*3):
— amoTeAOVV TNV TAEloYN®ia otouc Evponaikovg mAnBuopoig

— ovvnBeig BepamevLTIKEC 0OGELC TOV POPUAK®OV £YOVV GYEOLUCTEL Y10
VTOVG

— gV vrdpyel ovoyétion tov yevotvmov CYP3AS5*3 /*3 ue oavénuévo
KIvOLVO Y10 avemIBOUNTEC EVEPYELES KOl TOL ATOLLM TTOL AVIIKOVV GTTV
Katnyopia avtn Bewpodvial puoloAoyikol LetaoAoTég

* Exk@paotéic Tov evivopov CYP3AS (popeig Tov aiiniopndpeov
CYP3A5*1):

— @épouv €o0tm Eva adnAopopeo CYP3AS*1, 1ol ekppalovv
Aertovpyko Eviopo CYP3AS

— AmOTEAOVV TNV 1O 6TAvia opdoa 6tovc Evponaikodg mAnduopotg (10-
15%)

— Toa atopa avtd petaforilovv Ta APULOKA-VTOGTPDOUATA TOVS 1O
YPNYOPO. OTTO TO PLGLOAOYIKO LE OMOTEAEGLO VO DTTAPYEL ALENUEVT
TOoVOTNTA Y10 EAATTOUEVT] ATOTEAEGUATIKOTITO TV QOPUAKOV
VTV oTIC ouvnBelg BepamevTIKEC 00GELS



Amopdkpovon kopPopalemiviyg o€ oEon ne
TOV YOvOTLTO Y10 TO évivpno CYP3AS
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Fig. 3. Comparison of oral clearance of carbamazepine
(CBZ) using the estimated Bayesian method according to
the CYP3A5 genotype In epileptic patients.

Park et al, J Clin Pharm Ther (2009)



EcokAieiot0 apummpaloing

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
ABILIFY safely and effectively. See full prescribing information for
ABILIFY.

ABILIFY® (aripiprazole) Tablets

ABILIFY DISCMELT? (aripiprazole) Orally Disintegrating Tablets
ABILIFY® (aripiprazole) Oral Solution

ABILIFY® (aripiprazole) Injection FOR INTRAMUSCULAR USE
ONLY

Inifial U.5. Approval: 2002

2.6 Dosage Adjustment

Dosage adjustments in adults are not routinely indicated on the basis of age. gender. race.

or renal or hepatic impairment status [see USE IN SPECIFIC POPULATIONS (8.4-
8.10)].

Dosing recommendation in patients who are classified as CYP2D6 poor metabolizers
(PM): The aripiprazole dose in PM patients should initially be reduced to one-half
(50%) of the usual dose and then adjusted to achieve a favorable clinical response.
The dose of aripiprazole for PM patients who are administered a strong CYP3A4

inhibitor should be reduced to one-quarter (25%) of the usual dose [see CLINICAL
PHARMACOLOGY (12.3)].




IIpocaproyn 00G0A0YIOC AVIIWLYDOGIK®OV
QUPUAK®OV COUPOVO LE TIG QOPLOKOYOVIOI® LOTIKES

TANPOPOPLEC

Ilivokog mposappoyns docsoroyios ovniyuyeatikev: CYP2D6

Powotvros omemc kobBopileTo yevenikd

AvriyuyeoTika CYP2D6 IM 31’1% CYP2D6 PM 3’9%
Adomeptooin - Meimor d6omc kot 30% *
Apimmpaloin - - Mzimon peyioms 6oon; oz 10 mgmuspo

(67% ¢ LETIO TS TPO TEWOLEVTS
Nuepicug d6omg) !

- Meimon doome katd 30% £, npécBem)
Leieot) oto 25% ¢ d00TC sdv Aopufavat
ovaotohéo CYP3A4 2

ZovdhomevBiioin Mesimomn doone kotd 23% 7 Meimon doons xord 50% 1 emthoyn

EMULOYT] SVOALOKTIKOD QUPLLOIKOD svolh Ao TIKOD QopuaKo (T,
(m.y. plovomsvBiioin, provomevBiEoh, kovenamive, ohovomive,
xoveTamivy), ohovoive, wholamim) !

wholamivn) !

[homemadwn - Meimor d6omc xatd 50% *

Puwsmepio oy - Msimon doon: xotd 30%
P M M LIS

I Dutch Pharmacogenetics Working Group Guideline
2 Ectuheroto papudxov, FDA
*de Leon et al, Psychosomatics 2008; 49:258-270




Ecokieioto kKhoPalaung

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
ONFI safely and effectively. See full prescribing information for
ONFIL.

ONFI” (clobazam) tablets, for oral use, CIV
ONFI® (clobazam) oral suspension, CIV
Initial U.S. Approval: 2011

2.5 Dosage Adjustments in CYP2C19 Poor Metabolizers

In CYP2C19 poor metabolizers, levels of N-desmethylclobazam, clobazam’s
active metabolite, will be increased. Therefore, in patients known to be CYP2C19
poor metabolizers, the starting dose should be 5 mg/day and dose titration
should proceed slowly according to weight, but to half the dose presented in
Table 1, as tolerated. If necessary and based upon clinical response, an
additional titration to the maximum dose (20 mg/day or 40 mg/day, depending on
the weight group) may be started on day 21 [see Use in Specific Populations
(8.6), Clinical Pharmacology (12.5)].



YR000)ElS VTOTANIVIIS & GEPOTOVIVIC:
YvoyéTion 0gpameiog He avTIYUOGIKAJ,

DRD2 A2/AT: avinon emmedmv TPpoAaKTIVING

DRD3 Ser9Gly: avtamokpion ota droma
AVTLIYVYOCIKE, OY1UN OVGKIVIGia

SHT2AR T102C: avtamokpion 6to dtuma
AVTLIYVYOGIKA, OYLUN OVGKIVIGla

5HT2CR -759C/T: tpdoinyn Pdpovc



D opUOKOYEVETIKN KU1 Ol OVGKLIVI|GLO

* H oyun dvoxkivnoeia eivor pio pun avTiGTPERTY] KIVI|GLOKT) SLOTOPOYT) TOV EXAYETOL
amo TO AVTIWYLYWOGIKA eapuoaKa, e cuyvotnta epedvionc 20-30% octovg
YuyaTpikovg acbeveic mov extifevtal 6e YpoOVIa AVTIYVYOOIKT oy®yN. AToTeEAEL
KUPLOL TTOPEVEPYELD, TOV TLUTIKAOV AVTIYLYOGIK®OV 1M yeviag. H cuyvdtnta epopdviong
uelwbnke, oAld doev e€oreipnke, pe TNV E1GOYMOYN TOV ATUTOV OVIWWLYOGIKOV 21

YEVIGLC.
Do pROKOYEVETIKES GVGYETIGELS NE TPOOLaBEoN exdOAmanc OA

« CYP2D6
— IM: +1,43
— PM: +1,64
- CYP1A2
— *1A/*1F. +2,7
— *1A/*1A: +34
« 5HT2AR (T102C)
— 102C: +1,64
 DRD3 (Ser9Gly)
— 9Gly: +1,8




Do PRAKOYEVETIKT] KOl QUTIGUHOG

* AVTIKOTOOMATIKA, OryYOAVTIKA, NPEUICTIKA,
AVTIYVYDOOTIKA

* Piomepoovn, Aptmimpalon:
— CYP2D6, CYP3AS5, SHT2CR

— 5HT2AR (T102C): 102CC }
— DRD3 (Ser9Gly): 9GlyGly

* ALEYEPTIKA KEVIPIKOV VELPTIKOV GUGTNUATOG
— Atonoé&etivn (strattera): CYP2D6 (CYP2C19)

HELOUEVT] KMVIKN
Peltiooon ac0evovC




EcOKAE16TO ATOHOCETIVIG

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use

STRATTERA safely and effectivelv. See full prescribing information for [} ! 4 B £
STRATTERA e ool Kot pnPovg Dtwyovg
14 7 /4
STRATTERAE (atomoxetine hydrochloride) CAPSULES for Oral Use MSTQBO?\:];GTSQ “8 Bapog oM Marog
Initial U.S. Approval: 2002 y r r
gmc 70 kg, n mpotevouevn d6on
WARNING: SUICIDAL IDEATION IN CHILDREN AND , , ,
E SCEN
ADOLESCENTS EVapPENG TPETEL VO TPOGOPLOCTEL
See full prescribing information for complete boxed warning. O 5 /k / ,
. Increased risk of suicidal ideation in children or adolescents (5.1)
. No suicides occurred in clinical trials (5.1) 08 ' m g g rl uspu-
. Patients started on therapy should be monitored closely (5.1) , , ,
, — e Yg mouold ko epnffovg pe Bapog
RECENT MAJOR CHANGES
Contramndications, Pheochromocytoma (4.4) 03/2011 Gd) ua’cog ugya}\;{)’cgpo TV 70 kg R T]
Warmings and Precautions, Allergic Events (3.8) 07/2010
14 14 14
INDICATIONS AND USAGE TPOTEVOLEVT] 006T 6TOVG DTYOVG
STRATTERA® is a selective norepinephrine reuptake inhibitor indicated for r r
the treatment of Attention-Deficit/Hyperactivity Disorder (ADHD). (1.1)
MetaBoMotéc yia to Evivpo
———————————————————— DOSAGE AND ADMINISTRATION-—————————————— A
Initial, Target and Maxinmm Daily Dose (2.1) CY P2 D 6 avgpxgral 08 40
{Acute and Maintenance/Extended Treatment) m g/rl uép a
Body Weight Imitial Daily Target Total Maximum Total
Daose Daily Dose Daily Dose
Children and 0.5 mg'kg 1.2 mg/kg 1.4 mg/kg
adolescents up to
T0kg
Chaldren and 40 mg 80 mg 100 mg
adolescents over
70 kg and adults

OSINE adjusiment — Aepartic AITNENT, SITONg 10T, a:

patients known to be CYP2D6 poor metabolizers (PMs). (2.4, 12.3)




Y VGYETION YEVETIKMV TOAVUOPPLOGUMDV UE
EUPAVICT] YVYLKOV OLOTUPAY OV

SHTTLPR S/L: ekdnAmon KatdOAYNC, VELPOTIKMV d10Tapoy®Y Kot
OLOLTOPOYDV Gy YOLG

DRD3 Ser9Gly: yoyavaykaotikn counepipopd o acOeveic e
KaTAOAMYN, ELEAVIOT] LOVIOKATAOAIYTC Kot EKONAMGT OUTOATKNG
olaTapayng o€ Likpn nAkia EvapEng Le ekONAmon 0EE0C ToPAANPTIKOD
EMEIGO010V

DRD2 A2/Al: enpdvion COUTTOUAT®V GyYOUE Kol KATAOAY™C,
VTOKATAGTPOPIKT] GLUTEPUPOPA, LETOTPOVLATIKT] O TAPOYT Gy YOV
(Gyyoc, avmvia, KatdOAyn, KOW®VIKN OVGAELTOVPYI) KOl OENCT TV
CUUTTOUATOV TNG KATAOAWYNC

DBH C-1021T: dwutapayn cvykEVIp®ONGS EVNIMK®V Kol LUE ELPAVION
YOPOUKTNPLOTIKOV TG TPOSHOMTIKOTITOS TOV GLVOEOVTAL LUE OVTNV, OTMG
EMOETIKOTNTA KOl VEVPOTIKT] OLOTOPOYT], WOYDTIKEC OLOTOUPOLYES KO
YOYOTIKN KATAOATY

BDNF Val66Met: avtoktovikn coumepipopd (10£0G1OG 1 ATOTELPL)



O@EA EQaPLOYNGC POPUOKOYOVIOLMUOTIKTG GTNV KAIVIKN
TPUKTIKT TNG YUYIATPTKNG

AVUOPOUIKES NELETES

© Mzeinon countopdtov katadiyne (PHQ-9 scores)
© A1ydtepec voonieieg AOY® VITOTPOTDV
IIpoomTIKES NELETES

@ AOENON CLUUOPP®ONG ACHEVAOV LE TN POPUAKEVTIKT OLy®YT|

© MeyoAdTepT KoL GLVEYNGS UEIMOT TOV GUUTTOUATMV
Katabiyng (kAipoaxkeg QIDS-C16 xou HAM-D17)

©  ADENON TOPUYOYIKOTNTOGS Kol UEIMOT NUEPDV OTOVGIOC OTo
TN OOVAELN LE LOTPIKT GOELOL

© Megimon cuvolkoh KOGTOVE 6TO GVOTNUO VYELaG (Kot 5188
OOAGPLOL)

Smits et al. Clin Ther. 2007;29(4):691-702
Rundell et al. Translational Psychiatry. 2011;1:e6
Winner et al. Transl Psychiatry. 2013;3:e242
Hall-Flavin et al. Transl Psychiatry. 2012;2:e172



Journal of Affective Disorders 241 (2018) 484—-491

Contents lists available at ScienceDirect

Journal of Affective Disorders

El SEVIER journal homepage: www.elsevier.com/locate/jad

Review article

The effect of pharmacogenomic testing on response and remission rates in )

Check for

the acute treatment of major depressive disorder: A meta-analysis e

Joshua D. Rosenblat®, Yena Lee”, Roger S. McIntyre“*

* Resident of Psychiatry, Clinician Scientist Stream, University of Toronto, Toronto, Ontario, Conada,

P Groduate Student, University of Toronto, Torente, Ontarie, Canada,

© Head, Mood Disorder Psychophoarmacology Unit, University Health Network, Professor of Psychiatry and Pharmacology, University of Toronte, 399 Bathurst Street, MP
@325, Torontn, Ontario M5T 258, Canada,

ARTICLEINFO ABSTRACT

Keywords:

Genelic

Depression

CYP450
Pharmacodynamics
Pharmacokinelics
Antidepressant
Pharmacogenelics
Pharmacogenomics
Cost-effectiveness
Genesight

CNSDose

Background: Pharmacogenomic testing has recently become scalable and available to guide the treatment of
major depressive disorder (MDD, The objective of the current meta-analysis was to determine if guidance from
pharmacogenomic testing results in relatively higher rates of remission and response compared to treatment as
usual (i.e., ‘unguided’ trial-and-error method) in adults with MDD,

Methods: Article databases were systematically searched from inception to December 2, 2017 for human studies
assessing the clinical utility of pharmacogenomics in the acute treatment of MDD. Treatment outcomes in MDD
may be defined continuously or categorically (i.e., response/remission). Herein, we delimit our focus on cate-
gorical outcomes. Using a random-effects model, data was pooled to determine the risk ratio (RR) of response
and remission, respectively, in the pharmacogenomic-guided treatment group compared (o the unguided group.
Results: Four randomized controlled trials (RCTs) and two open-label, controlled cohort studies were included.
The pooled RR for treatment response comparing guided versus unguided treatment was 1.36 (95% confidence
interval [CI] = 1.14 to L.62; p = 0.0006; n = 799) in favour of guided treatment. The pooled RR for remission
was 174 (95%C1 = 1.09 to 2.77; p = 0.02, n = 735) also in favour of guided treatment. Heterogeneity in study
results sugeest that different genetic tests may variably impact response and remission rates.

Limitations: The available evidence is limited, with significant methodological deficiencies.

Conclusion: The current analysis provides preliminary support for improved response and remission rates in
MDD when treatment is guided by pharmacogenomics.



H Epapuoyn tc eapuokoyovioliouatikng otnv Yoyotpikn
VEAVEL TO TOGOGTO OVTATOKPLoNG acfevav pe katdbAwyn

Guided group Unguided group Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.L.1 GeneSight
Hall=Flavin 2012 (cohort) 7 22 2 22 15% 3.50 [0.82, 15.01] ;
Hall-Flavin 2013 (cohort) 31 T2 25 93 15.7% 160 [1.04, 2.46] e —————
Winner 2013 {(RCT) 9 25 3 24 3.5% 1.73 [0.68, 4.42]
Subtotal (95% CI) 119 139 20.6% 1.71 [L.17, 2.49] e
Total events 47 32

Heterogeneity: Tau? = 0.00; Chi® = 1.04, df = 2 (P = 0.591; ' = 0%
Test for overall effect: 2 = 2. 79 (P = 0.005)

1.1.2 Neuropharmagen

Perez 2017 (RCT) 64 141 56 139 34.6% 1.13 [0.86, 1.48] — -
Subtotal (95% CI) 141 139  34.6% 1.13 [0.86, 1.48] —~a
Total events &4 56

Heterogeneity Mot applicable
Test for owverall effect: £ = Q.86 (P = 0.39)

1.1.2 NeurolDgenetix

Bradiey 2018 (RCT) {1) S0 140 55 121 448% 1.41[1.12, 1.78] —a—
Subtotal (95% CI) 140 121 44.8% 1.41 [1.12, 1.78] .
Total events 20 55

Heterogeneity: Mot applicable
Test for overall effect: 2 = 2.94 (P = 0.003)

Total (95% CI) 400 399 100.0% 1.36 [1.14, 1.62] -
Total events 201 143

Heterogeneity: Tau® = 0.00; Chi® = 4.41, of = 4 (P = 0.35); ' = 9%

Test for overall effect: 2 = 3.41 (P = 0.0006)

Test for subgroup differences: Chi! = 236, df = 2 (P = 0.19), ! = 40.5%
Footnotes

(1) Study only reported response rates for subgroup with moderate to severe depression and did not report results for entire sample

05 07 1 15 2
Favours unguided group Favours guided group

Fig. 3. Pooled risk ratio (RR) of response rates comparing pharmacogenomic guided treatment versus unguided treatment (i.e., treatment as usual).

Rosenblat et al. J Affect Disord. 2018:241:484-491



H amoyn tov yoyiatpmyv yio tnv
EQOPLLOYN TNS POPUAKOYOVIOIMUOTIKNG

*  Yyuyloatpol wov giyav ypMNCIUOTONGEL TOVAGYIGTOV Ui QOpd TN
QOPLOKOYOVIOI®UATIKY] GTNV TPOKTIKT] TOVS OVAQEPOLY OTL £YOVV
Oetikn dmoyn Kot avoryvepiCouv Ta 0QEAT OO TNV KAIVIKT EQOPLOYT

* 80% avT®V TGTEHOVY OTL O PAPUUKOYOVIOIMUATIKOG EAEYYOC TPETEL VO,
elval avomOoTOoTO UEPOG TOV ATOPACEMV Y10 T Papuokobepaneio
GTNV KAWVIKT] TPOKTIKT] TNG WYOYLOTPIKNG

* 76% auTOV OVAQEPOVY IKOVOTOINTIKT) 1] TOAD IKOVOTTOINTIKT
KOTOVON G| TOV TPOTOV EQPAPLOYNG TOV QOO LOKOYOVIOU® LOTIKOV
OTOTEAEGUATOV

Walden et al. Psychiatry Res. 2015;229(3):913-8



2.€ TOL0VG YOYLOTPLKOVS 060EVELS ElvaL YPNGLUES OL
QPUPUOKOYEVETIKES UVOADGELS

o€ VEOVG ao0gVELS 01 00101 EEKIVOUV TOPO ALYV
papuokofepameiog

o€ ac0eveic TOV £YOVY TUPEVEPYELES OTTO
GUYKEKPLUEVO/ 0. QAPLAKO/ O

o€ ac0eveic TOV TAPOVOLALOVY UELMUEVO 1) KOOOAOD

OepomevTIKO amotéleocna amo TN AqYN
GUYKEKPLUEVOV/OV QUPUAKOV/ OV

o€ acBeveic mov Aaupdavovv TaVTOYPOVA TOAALG
QPapuoKa



ECatouikeuon yoylotpikmy
QOPUAK®OV: EIVOL LLOVO YOVIOLQ,;

Drug Metab Drug Interact 2012;27(10:19-31 @ 2012 by Walter de Gruyter « Berlin « Boston. DOl 10.1515/dmdi-2011-0033

Review

Pharmacokinetic interactions of selective serotonin
reuptake inhibitors with other commonly prescribed drugs

in the era of pharmacogenomics

Abstract

Selective serotonin reuptake inhibitors (S5RIs) are widely
prescribed to treat depression and a broad range of other
comorbidities. The increased use of 55RIs in patients with
various comorbidities treated with different drugs engenders
the risk of pharmacokinetic drug interactions via cytochrome
P450 (CYP450) enzymes inhibition. In the present review, we
provide an overview of documented clinically significant drug
interactions between S5RIs and other drugs co-prescribed in
psychiatric patients for the same or other diseases. We further
discuss the significance of drug interactions in the era of phar-
macogenomics to underline the need for using information on
both genotype and drug interactions towards implementing
better clinical outcomes through personalized medicine.

Vangelis G. Manolopoulos'?#, Georgia Ragia'
and Georgios Alevizopoulos?

'Laboratory of Pharmacology, Medical School,
Democritus University of Thrace, Alexandroupolis,
Greece

*Clinical Pharmacology Unit, Academic General Hospital
of Alexandroupolis, Alexandroupolis, Greece
*Department of Psychiatry, Agiol Anargyroi General
Hospital, Faculty of Mursing, University of Athens,
Athens, Greece



ITAPAAEII'MATA EQPAPMOI'HX TQN
PAPMAKOI' ONIAIQCMATIKQN
ANAAYXZEQN XTHN KAINIKH

INPAKTIKH

H eumepia tov epyactnpiov
D appoKoAOYioG



IleproTatiko 1°

Oniv, 44 etV

Aldyvoon: katabAym pe yoymotkd otoryeio

‘EAafe 010 mapelBov yAopiuurpaptivn, ceptpaiivn Kot piptalomivn:
amovGio OEpamELTIKOD ATOTEAEGLOTOC KOl ELPAVICT) AVETIOOUNTOV
EVEPYELDV

Tn otryun mwov poc (ntnnke o PopUAKOYOVIOLOUOTIKOC EAEYYOC 1| acBeVIC
rapPave odaviamivn (CYP1A2), soxttorompdun (CYP2C19 & CYP3A5)
kot aprtputtidivy (CYP2D6 & CYP2C19)

2OUPOVO LLE TO, ATOTEAECUATE TNC Elye Eva eEAIPETIKA GTTAVIO

QAP LOKOYOVIOI®UATIKO TPOQPIA (GuyvOTNTO ELPAVIONS <3%0 GTOV
EAAviKo tanfuopd (CYP2CLY9 dtwyoc Metapoiiotg, CYPLAZ Toybg
Metafoiotnc, CYP3AS Tayvc MetaPoiiotg, CYP2D6 duvciohoyikog

Metafoiotc)

Tnc yopnynnke LovkromevOiEoAn 400mg evéciua ava 15 puépec, oto omoio
OVTOTOKPIVETL TKOVOTTOINTIKA




lleprotatiko 2°

Appev, 32 etV

Aldyvoon: yoyovaykasuog Le cofapd ETEIGOOLN YU YMGIKOD YOPUKTNPO
O acBevnc Nrav 11aitepa O1GTAKTIKOG, EPyave EAAY1OTO OO TO GTITL KO
TAVTOTE KOLTOVGE YOUNAA Ywpic va yaipetd kavevay. Omote Efyouve
@opovoe mhva ard eoPo unv katovpndel

O ytpoc yoprynoe olaviamivn Kal otadtokd aveéfale T 00GoAoYia TOL
PaPUEKOL

Tn otryun mwov pog ntinke o Eheyyoc, n 00on g ohaviomivng elye
avénbel ota 500mMg v nuépa

O acBevng yovotummOnke yia to Evlopo CYPLAZ, ko Bpédnke Toryvg
Metafolotc

H 660om ¢ orlaviamivnc avénnke oto 900mg/muépa

[TAéov (ntd 0 1010¢ 0o TOV TATEPA TOV VA, TAVE Lol BOATO, YOUPETE TOVG
YEITOVEG KOl £XEL KOYEL TNV AV

Ta anoteléocpata fondnoav onuovtikd otn PEATIOON TG KAVIKNG E1KOVOS
0V 0160eVOVC Kol 61N PeATiOON TG GYECNC EUTIGTOGVVNG TOL Y1UTPOD UE
TN UNTEPU TOV



IIeprotatiko 3°

Appev 16 etdrv, 55 kg

Aayvoon: eacuo QVTIGLOD

[ToAD 0VGKOAO TTEPIGTATIKO, BOpld LOPPT] ALTIGUOV Ko
aKpoio coumeptpopd, embetikn ko Bion

O acBevn eiye AMdPet promeplodvn oyxeodv 4mg, yopic
BeAtioon

O acBevng yovotumnOnke yia 1o Eviopo CYP2D6 kot Bpébnike
Evowapecog Metafoimotng

MEpoc e eMOETIKNG CLUTEPIPOPAS EIVOL OTOTEAEG LD TOV
TOPEVEPYELDV TOV POPLOKOV

Meimon 06ong piomepodovng o€ 1.5mg, onuoavtikn Pertioon,
Sunvn mopakoAiovOnon



Ev kotokAcion

H @opLoKoyoviOLmuUoTIKY TOV YOYILTPIKOV
papudkov AEN givon anAmc Eva meoio Epevvac

ATOTEAEL £V MPLUO TEOLO EPUPLOYNG OTNV KAIVIKT
TPOKTIKY) LE GVGCWPEVUEVT] YVOGT], UTTTES 001)YIES
EQOUPUOYNGS KUl UTTOOEOELYUEVU KALVIKA
OTTOTELEG U TO

2ouPariel otn BeAtiooon TG AMOTEAEGUATIKOTNTOC
¢ papuokoBepameiog

2ouPariel otn BeATioon NG KAIVIKNC EIKOVOS TV
acOevov



The Future is «Omics»

Epigenome Transcriptome

Genomics Proteomics Metabolomics

Biomarkers

Predicted drug
response profile

Exposures

Electronic health record (EHR) database
Therapeutic decision support tools

Treatment decision




H Iotpikn Axpieiog otnv yoylatpikn

- Emyevetikég tponomomaoelg mov oyetilovtot Le TNV ELPAVICT) YOYLATPIKOV TodNCEDV

- AtpopeTtikd pdtumo peBviimong yovidimv otov eyk€palo og acheveig pe KataOinym 1
oylloppévela

- Apaom yuylatptk@v QOPUAK®OV GE EMYEVETIKEG TPOTOTOGELG

- MIRNAS mov eumA£KovTaL oTNV EUGAVICT) YLYLOTPIKOV TaGE®V 1 GTNV AVTATOKPION
GTO, YUYLOTPIKA PAPLLOKOL

Avtevdeifelg og NmOTIKY 1 VEQPPIKN QVETAPKELD,
voco tov Hdpkivoov, yarovyia, appuBuia, dAieg
KapOlomadeleg, LOPPES KapKivov

TpavokpmtoUkn, LETAPBOAOLKY], TPOTEIVOLIK)

Tavtomoinon vEwV YEVETIKOV 1) LETAPBOAOLUKOV
aAlayav mov oyetilovton pe v tabopucioloyio TV
YOYLOTPIKOV TOONGEDV 1) TNV AVTOTOKPIGT GTO
QAP LLOKAL
Tavtomoinon TPOyVOGTIKMOV OEIKTOV 1) OEPOTEVTIKOV
l GTOYWV

AMMAETIOPAGELS PAPUAK®OV (AWVAGTOAT 1] ETAYWDYT])

AMnAemdpacelg pe Kdnviopa, Botava kot
CUUTAN POUOTO SLUTPOPNG




