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At the conclusion of the activity, the

Bc:r’riciﬁcm’r will be able to:

1. discuss genetic influences on psychiatric drug
metabolism through Cytochrome P450 2Dé6

2. summarize genetic causes and clinical implications
of 2D6 phenotypes: ultra-rapid, extensive,
intermediate, and poor

3. develop strategies for learning cytochrome-based
drug interactions



Important but not covered
0

00 Receptor variations (Pharmacodynamics)
O D2, D4, 5HT2q, etc

00 Reuptake pumps
o DA, 5HT

0 ABC transporters



Definitions
I

0 Substrate
0 Inhibitor

0 Inducer



Smokers need higher than typical doses of

most qn’riﬁsicho’rics

o T/F



How quickly does starting an Inhibitor

cause chcmﬂe in metabolism?

A. Depends on 2 life of substrate
B. Depends on V% life of inhibitor
C. Depends on 2 life of cytochrome

D. Depends on rate of cytochrome production



How quickly does stopping an Inhibitor

cause chcmﬂe in metabolism?

A. Depends on 2 life of substrate
B. Depends on V% life of inhibitor
C. Depends on 2 life of cytochrome

D. Depends on rate of cytochrome production



A potent inhibitor decreases cyp 2D6

activity for which groups?
N

A. ultra-rapid
B. extensive

C. intermediate
D. poor

E. all groups would decrease



How quickly does stopping an inducer

cause change in metabolism?
000000000

A. Depends on 2 life of substrate
B. Depends on V% life of inhibitor
C. Depends on 2 life of cytochrome

D. Depends on rate of cytochrome production



How many genetic variants of 2D6
have been identified?

N
A. 5-10

B. 10-25
C. 25-50
D. 50-100
E.>100



What is Cytochrome P450 2D6 *1
N

0 Cytochrome
O What does it do?
0 Why named P4502

m Superfamily

0 Family- >40% AA identity
o CYP1, CYP2

0 Subfamily- >55% A,B,C,D
0 Individual Loci- 1,2,3
0 Allelles- >97%- *1, *2, *41



Total cyp 2D6 activity depends on

which of the following?
N

1 Which dominant allele is inherited

0 Which pair of alleles are inherited

0 How much 2D6 is produced
0 Which variations of 2D6 are produced
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2D6




CYP2D6

N
0 highly polymorphic gene
0 >130 genetic variations described
0 Duplication

1 Deletion

0 Splice defect
0 SNP



From: Genetic Variation, B-blockers, and Perioperative Myocardial Infarction
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Substrates

acenocoumarol
acid mefenamic
acid valproic
agomelatine
alfentanil
alprazclam
amiodarone
amitriptyline
amlodipine
apixaban
aripiprazole
artemether
atazanavir
atomoxetine
atorvastatin
bisoprolol
bortezomib
bosentan
bromocriptine
buprenorphine
bupropion
caffeine
carbamazepine
carvedilol
celecoxib
celiprolol
chlerpheniramine
ciclosporin
citalopram
clarithromyein
clobazam
clomipramine
clonazepam
clopidoagrel

1A2

2B6
2C8
2C9
2C19
2D6
2E1
A4/

i |

felbamate
felodipine
fentanyl
fexofenadine
finasteride
flecainide
flucketine
flurbiprofen
fluvastatin
fluvoxamine
fosamprenavir
galantamin
gefitinib
gestodene
glibenclamide
gliclazide
glimepiride
granisetron
haloperidol
hydrocodone
ibuprofen
ifosfamide
imatinib
imipramine
indinawir
irbesartan
isradipine
itraconazole
ketoconazole
lansoprazole
letrozole
levomepromazine
lidocaine
loperamide

1A2
2B6
2C8
2C9
2C19
2D6
2E1
A4/

pantoprazole
paracetamol
paroxetine
phenobarbital
phenprocoumone
phenytain
picglitazone
piroxican
prasugrel
prednisclone
proguanil
promethazine
propafenone
propofeol
propranclol
quetiapine
quinidine
quinine
ranitidine
rabeprazole
reboxetine
repaglinide
rifabutin
risperidone
ritonawvir
rivarcxaban
saquinavir
saxagliptin
sertralin
sildenafil
simvastatin
sirclimus
sorafenib
sufentanil

1A2
2B6
2C8
2CH
2C19
2D6
2E1
JA4/




Inhibitors

amiodarone
atazanawvir
bortezomib
bupropion
celecoxib
chloroguine
chlorpromazine
ciclosporine
cimetidine
ciproflaxacine
citalopram
clarithromycine
clomipramine
clopidogrel
curcuma
darunawvir
dasatinib
desogestrel
dihydralazine
diltiazem
diphenhydramine
dipyridamole
disulfiram
doxycycline
dronedarone
duloxetine
efavirenz
erlctinib
erythromycine
esomeprazole
gthinylestradiol
gfravirine

Table 2. Inhibitors of cytochromes P450

felbamate

flecainide

fluconazole

fluoxetine

fluvastatine

fluvoxamine -

fosamprenavir

gefitinib

gemfibrozil

gestodene

grapefruit, Sevilla oran

haloperidal

imatinib

indinawvir

irbesartan

isoniazide

itraconazole

ketoconazole

lansoprazde

levomepromazine

liquerice

lopinavir

|losartan

lumefantrine

methadone

methylprednisolone

metoclopramide

metronidazde

miconazce

milk thistle (silibinine)

moclobemide

muodafinil

montelukast

potent inhibitor

nateglinide
nefazodone
nelfinavir
nifedipine
nilctinib
nitrendipine
norflaxacine
omeprazole
pantoprazade
paraxetine
pineapple
prasugrel
promethazine
propafenone
quetiapine
quinidine
reboxetine
risperidone
ritonavir
rexithromyein
saguinamvir
sertraline
simvastatine
sorafenib
sulpham ethoxazole
terbinafine
topiramate
valproic acid
venlafaxine
verapamil
vinblastine
varconazole
zafifukast

weak inhibitor



Inducers

Promote
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bosentan isoniazid oxcarbazepine

carbamazepine lansoprazde ﬂ phencbarbital

cyclophosphamide vegetables (cabbage, broooh) phenytain

dexam ethasone meprobam ate primidone

efavirenz metamizae rifabutin

gthanal St John's wort rifampicin

gtravirine m odafinil ritonavir

felb am ate nevrapine tobacco (tar)

ifosfamide omeprazae topiramate

Table 3. Inducers of cytochromes P450 potent inducer  J§ weak inducer |

Inhibition Induction

The impact depends on: a) relative importance of the inhibited
elimination pathway, relative to the total clearance; b) whether
active metabolites are present or not, and ¢) concentration of
the inhibitor. Upon cessation of the inhibitor treatment CYP
retums to its nomal activity after elimination of the inhibitor (4
half-lives). Examples : CYP2CO 's activity is strongly inhibited
by amiodarone. In association with acenocoumarol, a
CYP2C9 substrate, amiodarone will slow the latter's
elimination, potentially causing haemorrages, which justify
adapting the posology and closely monitoring the INR.
Fluoxetine inhibits strongly the activity of CYP2D&. In

association with codeine, it can abolish any efficacy of the latter.

The impact depends upon: a) relative importance of the
induced elimination pathway relative to the total clearance, b)
whether active metabolites are present or not, and ¢)
concentration of the inducer. Upon cessation of the inducer
treatment CYP progressively retums to its nommal activity (> 2
weeks after elimination of the inhibitor from blood).

Example: St John's Wort progressively and potently induces
CPY3A4 activity. St John's Wort strongly accelerates the
elimination of ethinylestradiol, a major CYP3A4 substrate,
which means that contraception will not be ensured and other
contraceptive means will be needed.




How to learn

0 Daily use vs. episodic use

0 Focus on clinical relevance

0 Ignore small effects

0 Organize data for visual recall

0 Selective sources






Where can you find reliable and useful

drua interaction data?

0 http://medicine.ivpui.edu/clinpharm /ddis /main-
table/

0 http://www.fda.gov/

0 https: / /www.pharmgkb.org/index.jsp



http://medicine.iupui.edu/clinpharm/ddis/main-table/
http://medicine.iupui.edu/clinpharm/ddis/main-table/
http://www.fda.gov/
https://www.pharmgkb.org/index.jsp

Smokers need higher than typical doses of

most qn’riﬁsicho’rics

o0 T/F



How quickly does starting an Inhibitor

cause chcmﬂe in metabolism?

A. Depends on 2 life of substrate
B. Depends on 2 life of inhibitor
C. Depends on V%2 life of cytochrome

D. Depends on rate of cytochrome production



How quickly does stopping an Inhibitor

cause chcmﬂe in metabolism?

A. Depends on 2 life of substrate
B. Depends on 2 life of inhibitor
C. Depends on V%2 life of cytochrome

D. Depends on rate of cytochrome production



A potent inhibitor decreases cyp 2D6

activity for which groups?
N

A. ultra-rapid-yes
B. extensive-yes

C. intermediate-yes
D. poor-no,

it’s already broken



How quickly does stopping an inducer

cause change in metabolism?
N

A. Depends on 2 life of substrate
B. Depends on V4 life of inhibitor
C. Depends on Y2 life of cytochrome

D. Depends on rate of cytochrome production



How many genetic variants of 2D6
have been identified?

N
A. 5-10

B. 10-25
C. 25-50
D. 50-100
E. >100
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