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The same dose does not work for all
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Pharmacogenetics

Pharmacgenetics is a field of
pharmacology, which studies the
effects of hereditary factors in the
metabolism and effects of drugs in
patients.

"I don’'t have any allergies, but | am
a poor CYP2D6 metabolizer”




Classitying the metabolism in groups

« Based on PGx testing, metabolism is classified in 2-5 groups

depending on the gene
« Ultrarapid metabolizer
« Normal metabolizer (ent. Extensive metabolizer)
* Intermediate metabolizer
« Poor metabolizer

 Clinical Pharmacogenetics Implementation Consortium
(CPIC)

« Publishes practice guidelines in pharmacogenetics

« Standardized terminology is important, since same terms are used in
dosing instructions in drug information.

QOVO
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VIOXX case

 Merck and Co. pulled its drug Vioxx from the market in
September 2004 after a study showed it doubled the risk of
heart attack and stroke in people who took Vioxx for at
least 18 months.

* The New Jersey-based drug maker has since been sued
by more than 7,000 people who claim to have been
harmed by Vioxx.

QOVO
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IN mMany new drugs the genotype information
IS needed to be able to use the drug properly

E.g. Mayzent ™ (siponimod)

4.2 Posology and method of administration

* Treatment with siponimod should be initiated and supervised
byI a physician experienced in the management of mulfiple
sClerosis.

« Before initiation of treatment, patients must be genotyped for
CYP2C9 to determine their CYP2C?9

* metaboliser status (see sections 4.4, 4.5 and 5.2).

 |In patients with a CYP2C9%*3*3 genotype, siponimod should not
be used (see sections 4.3, 4.4 and 5.2)

« In CYP2C? *1/*3 and *2/*3 daily dose should be 1 mg/day
QODVR
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IN mMany new drugs the genotype information
IS needed to be able to use the drug properly

E.g. RXULTI ™ (brexpiprazole)

Factors Adjusted dose

CYP2D6 poor metabolisers

Known CYP2D6 poor metabolisers Administer half of the recommended dose
Known CYP2D6 poor metabolisers taking Administer a quarter of the recommended dose

strong/moderate CYP3A4 inhibitors

Patients taking CYP2D6 inhibitors and/or CYP3A4 inhibitors

Strong CYP2D6 inhibitors Administer half of the recommended dose
Strong CYP3A4 inhibitors Administer half of the recommended dose
Strong/moderate CYP2D6 inhibitors with Administer a quarter of the recommended dose

strong/moderate CYP3A4 inhibitors

QOVO
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Codeine and CYP2Dé6
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Morphine dose from 30 mg codeine

« Pharmacology text-book information in 1980s: 15% is
metabolised to morphine 30 mg codeine ->4,5 mg
morphine. True only in normal metabolisers

« CYP2D6 Poor metabolisers produce less than 0,5 mg
morphine

UM metaboliser can produce over 15 mg morphine
» Over 30 times difference between poor and ultrarapid

QOVO
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Codeine warnings

Codeine is also contraindicated in the following:

 In all paediatric patients (0-18 years of age) who undergo
tonsillectomy and/or adenoidectomy for obstructive sleep
apnoea syndrome due to an increased risk of developing
serious and life-threatening adverse reactions (see section
4.4)

* [N women during breastfeeding (see section 4.6)

[N patients for whom it is known they are CYP2Dé ultra-
rapid metabolisers

QOVO
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Benefits of pre-empftive testing

A 12-gene pharmacogenetic panel to prevent adverse drug
reactions: an open-label, multicentre, controlled, cluster-
randomised crossover implementation study

Jesse ] Swen, Cathelijne H van der Wouden*, Lisanne EN Manson®, Heshu Abdullah-Koolmees, Kathrin Blagec, Tanja Blagus, Stefan Bohringer,
Anne Cambon-Thomsen, Erika Cecchin, Ka-Chun Cheung, Vera HM Deneer, Mathilde Dupui, Magnus Ingelman-Sundberg, Siv Jonsson,

Candace Joefield-Roka, Katja S Just, Mats O Karlsson, Lidija Konta, Rudolf Koopmann, Marjolein Kriek, Thorsten Lehr, Christina Mitropoulou,
Emmanuelle Rial-Sebbag, Victoria Rollinson, Rossana Roncato, Matthias Samwald, Elke Schaeffeler, Maria Skokou, Matthias Schwab,

Daniela Steinberger, Julia C Stingl, Roman Tremmel, Richard M Turner, Mandy H van Rhenen, Cristina L Davila Fajardo, Vita DolZan, George P Patrinos,
Munir Pirmohamed, Gere Sunder-Plassmann, Giuseppe Toffoli, Henk-Jan Guchelaar, on behalf of the Ubiquitous Pharmacogenomics Consortiumt

Summary

Background The benefit of pharmacogenetic testing before starting drug therapy has been well documented for
several single gene—drug combinations. However, the clinical utility of a pre-emptive genotyping strategy using a
pharmacogenetic panel has not been rigorously assessed.

*®

CrossMark

Lancet 2023; 401: 347-56
See Comment page 320
*Contributed equally

+ Mambars lictad in tha anmendiv
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PREPARE TRIAL

* A randomized controlled cross-over frial of 6944 subjects from 7
European countries

« Subjects were recruited if they were prescribed at least one of the
41 study drugs (for example escitalopram, metoprolol, codeine,
clopidogrel etc)

 Pharmacogenetic test at baseline
 Follow-up of 12 weeks
* In the study group 30% less adverse reactions

Swen et al. Lancet 2023 QOO
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Pharmacogenetic test panel

« ABCG2

« ALDH2

« BCHE

« CACNAIS
« CYPTA2

« CYP2Bé6

« CYP2C19
« CYP2CS8
« CYP2C?

« CYP2C_rs12777823
« CYP2Dé6

« CYP3A4

« CYP3AS

CYP4F2
DPYD

F2

FS5
G6PD
GRIK4
IFNL3
MTHFR
NAT2
NFIB
NUDTI15
SLCOI1BI1
TPMT
UGT1A1
VKORCI

Genes incuded in the

Prepare study are
bolded

QOVO
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Clinical significance

Pharmacogenetic factors do not have significant effect on drug effectiveness or adverse
reactions.

Drug effectiveness or adverse reactions may have pharmacogenetic variation, but the
clinical significance is low for most patients. Monitor drug response and possible adverse
reactions. If genetic test result is available, consider changing drug or dosing based on result.

Drug effectiveness or adverse reactions are having pharmacogenetic variation with
intermediate relevance. If genetic test result is available, consider changing drug or dosing
based on result. If genetic test has not been conducted, consider ordering test.

Drug effectiveness or adverse reactions are having pharmacogenetic variation with
significant relevance. Order genetic test, or check existing test result before prescribing
drug. Check dosing and administration based on test result.

Bl EEX
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CYP2Dé6 drugs DDD/1000 inhabitant/day

B metoprolol 11,01
« C venlafaxine 10,07
« B codeine 7,21
« B amitriptyline 2,96
« C framadol 2,76
B paroxetine 2,33
« B aripiprazole 2,17
. B risperidone 1,87
« B vortioxetine 1,68

Source: Kela prescription statistics in Finland 2017

« C oxycodone

« B tamoxifen

B metoclopramide
« B nortriptyline

« B doxepin

* C haloperidol

« C ondansetron

B atomoxetine

1,63
1,06
1,01
0,53
0,49
0,44
0,14
0,13

QOVO
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CYP2D6

Ultrarapid metabolism
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CYP2CI19 drugs DD
* B pantoprazol 32,19
» C escitalopram 15,31
* B esomeprazol 13,82
B omeprazol 9,94
« C citalopram 2,93
* B serfraline /,78
+ B clopidogrel 7,79
* B lansoprazol 6,64
* B diazepam 5,10
« C amitriptyline 2,96

D/1000 inhabitant/day

+ B doxepin

* B lacosamide

* B moclobemide
+ B clobazam

* B phenytoin

* B clomipramine
* B frimipramine

« C voriconazole

0,49
0,36
0,35
0,34
0.20
0,20
0,10
0,01
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CYP2C19 Ultrarapid metabolism
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Clopidogrel and CYP2C19

* In Finland 45.000 prescriptions every year.

» In 25-30 % of patients the effect of dug is poor due to poor or intermediate
metabolism of CYP2C19

« According to recommendations CYP2C19 genotype
should be checked in clopidogrel patients

QOVO
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Clopidogrel and CYP2C19

Thursday, February 18, 2021

Plavix manufacturers to pay $834 million to state of
Hawalii

Bristol-Myers Squibb Co and Sanofi, the manufacturers of Plavix (clopidogrel) have been ordered to
pay over $834 million to the state of Hawaii after failing to warn about the drug’s potential health risks
to patients with combinations of CYP2C19 variants which result in a CYP2C19 poor metabolizer
status.

Clopidogrel is metabolized to its active metabolite by CYP2C19, as shown in the PharmGKB
clopidogrel pathway. Patients carrying CYP2C19 no function alleles (e.g. CYP2C19*2) have reduced
or no conversion of clopidogrel to the active metabolite, which puts them at an increased risk of
cardiovascular events. The CPIC guideline for clopidogrel recommends that CYP2C19 intermediate
and poor metabolizers receive alternative antiplatelet therapy.

The companies were found to have violated Hawaii's consumer protection laws by not disclosing that
Plavix would be ineffective for as many as 30% of patients in Hawaii, many of whom are of Asian and
Pacific Islander descent. Some CYP2C 19 no function variants, such as CYP2C19*2, are found at

higher frequencies in Asian and Pacific Islander populations compared to their frequency in European

populations (see the CYP2C19 allele frequency table). OOV
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MDD:n hoito — Star*D study

Figure 1. Sequential Therapies Evaluated in the STAR*D Trial
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STAR*D results and CYP enzymes

Figure 1. Sequential Therapies Evaluated in the STAR*D Trial

i CYP2C19
CYP2B4 Citalopram
CYP2C19 l
CYP2B6 CYP3A4 CYP2D6 CYP3A4
Bupropion-SR Sertraline Venlafaxine-XR CBTa Bupropion Buspirone CBTa
CYP3A4 l
CYP2Dé6
CYP1A2 CYP2D6 Augment¢
Mirtazapine Nortriptyline Lithium T3

l

Switch

Tranylcypromine

Venlafaxine-XR + Mirtazapine

02/10/2023

CYP2Dé CYP3A4
CYP2Dé6

CYP1A2

Can abnormal CYP2Dé6 +
CYP2C19 genotypes
cause poor response?

QOVO

ABOMICS

26



Treatment of depression

m Traditional treatment

B Gene test guided freatment
40
35
30
25
20
15
10

% remissions

8 weeks 12 weeks

Bradley et al. J Psychiatr Res. 2018

QOO
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Clinical Outcomes of Pharmacogenetics in Treatment of Depression

A systematic review and meta-analysis showed that individuals with major depressive disorder
receiving pharmacogenetic-guided therapy were 1.71 (p = 0.005) times more likely to achieve
symptom remission relative to individuals who received treatment as usual.[Bousman]

[Bousman]
Bousman, C. A,
Arandjelovic, K.,
Guided Unguided o (%) B tn g
Study Remission Total Remission Total Risk ratio RR 95%Cl Weight Dunlop, B. W.
, (2019).
Greden et al. (2018) 93 607 57 560 . B 1.51 (1.11-2.05) 284 Pharmacogenetic
Winner et al. (2013) 5 25 2 24 — 2.40 (0.51-11.21) 5.1 tests and
Singh (2015) 53 74 21 74 — 252 (1.71-3.73) 255 depressive
Perez et al. (2017) 48 141 46 139 - 1.03 (0.74-1.43) 277 | YmPem
Bradley et al. (2018) 14 40 7 53 e 2.65 (1.18-5.95) 13.3 analysis of
randomized
Random effects model 887 850 = 1.71 (1.17-2.48) 100.0 controlled trials.
prediction interval | |_|||_ | (0.52-5.62) Pharmacogenomics
itv: /2= 71%. 12 = , 20(01), 37-47.
Heterogeneity: 12 = 71%, 1 = 0.1037, p < 0.01 0.1 05 1 2 10 |
https://doi.org/10.22
17/pgs-2018-0142
Figure 2. Forest plot of random-effects meta-analyses of five prospective, randomized controlled trials that m
examined the effect of pharmacogenetic-guided therapy on remission in major depressive disorder. ABOMICS

RR: Relative risk.



Pharmacogenetics and polypharmacy

* In the USA patients over 50 years who have been tested with

pharmacogenetics panel, the need for acute care or

hospitalization is significantly smaller in 2 months following

discharge 60 -

 Emergency visits average: _ 50
. In tested patients 0,39 kpl %gm |
* In untested patients 0,66 kpl 28
+ (RR 0.58; 95% Cl, 0.34+0.99; P = 0.045) : £ 30 1

« Hospitalization on an average: 3520 -
* |In tested patients 0,33 % 10 -
* In untested patients 0,70 Log Rank Test, P=0.056
+ (RR 0.48; 95% Cl, 0.27+0.82; P = 0.007) o4 o s

0 10 20 30 40 50 60
Days since baseline
[Elliott] Elliott, L. S., Henderson, J. C., Neradilek, M. B., Moyer, N. A., Ashcraft, K. C., & Thirumaran, R. K. (2017). Clinical impact of pharmacogenetic profiling with a clinical m

decision support tool in polypharmacy home health patients: A prospective pilot randomized controlled trial. PloS one, 12(2), e0170905.

https://doi.org/10.1371/journal.pone.0170905
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CYP2D6 and CYP2C19 phenotypes in Finland

CYP2C19 CYP2D6

3,8 3,5 6,6 2
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Genes CYP2D6 and CYP2C19 are independent

« CYP2D6 normal metabolism in 62,7 % of patients
« CYP2C19 normal metabolism in 39,7 % of patients
 Likelihood that both are normal is:

0,627 * 0,397 * 100 % = 24,9 %

* In 75,1 % of patients either CYP2Dé or CYP2C19 is abnormal.

QOVO
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CYP2C9 phenotype and anti-inflammatory drugs

*3/*3 Celecoxib Tang 2001 (Supe-ref. 10) 2.26 [1.93; 2.64] —-—
Brenner 2003 (Supp rel.15) 0.95[0.82; 1.09]
Stempak 2005 (Suwereti4) 9 68 [9.19; 10.20] -
Lundblad 2006 (Sweet8) 681 [5.19; 8.94] e
Prieto-P. 2013 (Swerel12) 7 68 [6.49; 9.09] —a—
Kim 2017 (Supref. 11) 7.45[5.23; 10.63] P
Kirchh. 2003 Suprel. 9) 2.48 [1.02; 6.00] - ;
Overall effect of drug 4.17[1.85; 9.37] S 0.005

Ibuprofen Garcia-M. 2004 ©Sweeret- 35 4 86 [3.93; 6.00] —.—
Kirchh. 2002 (supaet. 36) 1.71[1.17; 2.50] —— :
Meloxicam Lee 2014 (Supret.42) 8.22 [6.53;10.35] B
Overall effect of diplotype 4.16[2.33; 7.41] i = 0.0003
0.5 2 156

Ratio of Means

*1/*3 genotype roughly double concertation compared to *1/*1

OO00
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ﬁ You were tested for 22 genes, out of which 6 may affect the
efficacy or safety of your medication: CYP2C19, CYP2C9,

@ G e n EACCO u nt CYP2Dé, IFNL3, UGT1A1, VKORC1
K\/ A Your genetic factors may affect the efficacy or safety of 106

drugs.

TEST SUMMARY

TABLE OF CONTENTS

Introduction

Summary of medications included in the report
Classification of drug recommendations

Highly affected medications ordered by therapeutic area
Summary of tested genes and their predicted phenotypes
Drug-specific recommendations

Gene-specific results and their predicted phenotypes
Raw data

This is the report of your pharmacogenetic test results. The report contains information on the tested genetic variants and their effects on the safety and
efficacy of medications. This report should not be used to change medications without guidance from a physician. Always consult your physician before
making any changes to your medications.

First, here is a short list of terms to understand the report better:

® variant = a genetic alteration which deviates from the common form
e genotype = the composition of your genetic variants for a gene
e phenotype = a property or function caused by a genotype, e.g. “rapid metabolizer” or “increased risk"

QOO

The report is divided into three major sections: gene-specific recommendations for medications, detailed genotype results and the raw data of your variants. ABOMICS

It is vital to remember that drug responses may be affected by other genetic variants not included in this report. Additionally, many other individual factors,



HIGHLY AFFECTED MEDICATIONS ORDERED BY THERAPEUTIC AREA

Therapeutic area

Alimentary Tract And
Metabolism

Blood And Blood Forming
Organs

Cardiovascular System

General Antiinfectives For
Systemic Use

Antineoplastic And
Immunomodulating Agents

Antiemetics And
Antinauseants

Other Alimentary Tract And
Metabolism Products

Antithrombotic Agents

Beta Blocking Agents, Plain

Beta Blocking Agents And
Thiazides

Beta Blocking Agents And
Other Antihypertensives

Antimycotics For Systemic
Use

Other Cytostatics

Immunostimulating Agents

Active ingredient

ondansetron

eliglustat

clopidogrel
warfarin
warfarin
metoprolol

metoprolol

metoprolol

voriconazole

irinotecan

peginterferon alfa-
2a

Phenotype

CYP2Dé6 UM Ultrarapid Metabolizer

CYP2Dé UM Ultrarapid Metabolizer

CYP2C19 IM Intermediate Metabolizer

CYP2C9 NM Normal Metabolizer

VKORC1 Reduced expression of the enzyme

CYP2Dé6 UM Ultrarapid Metabolizer

CYP2Dé6 UM Ultrarapid Metabolizer

CYP2Dé UM Ultrarapid Metabolizer

CYP2C19 IM Intermediate Metabolizer

UGT1A1 IM Intermediate Metabolizer

IFNL3 Unfavorable response genotype

™M

85 6 8 BEAEE B0
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Nervous System

Opioids

Antipsychotics

Antidepressants

Psychostimulants

Psycholeptics And
Psychoanaleptics In

Combination

codeine
tramadol
haloperidol
risperidone
amitriptyline
citalopram
clomipramine
doxepin
escitalopram
nortriptyline
paroxetine
trimipramine
atomoxetine

amitriptyline

CYP2Dé6 UM Ultrarapid Metabolizer

CYP2Dé UM Ultrarapid Metabolizer

CYP2Dé6 UM Ultrarapid Metabolizer

CYP2Dé UM Ultrarapid Metabolizer

CYP2Dé6 UM Ultrarapid Metabolizer

CYP2C19 IM Intermediate Metabolizer

CYP2Dé UM Ultrarapid Metabolizer

CYP2Dé6 UM Ultrarapid Metabolizer

CYP2C19 IM Intermediate Metabolizer

CYP2Dé UM Ultrarapid Metabolizer

CYP2Dé UM Ultrarapid Metabolizer

CYP2Dé6 UM Ultrarapid Metabolizer

CYP2D6 UM Ultrarapid Metabolizer

CYP2Dé UM Ultrarapid Metabolizer

-
(-

QOO
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citalopram

With this genotype the metabolism of citalopram is reduced. Recommendation by a Dutch board of
experts (Dutch Pharmacogenetics Working Group): The risk of QT prolongation and therefore also
the theoretical risk of torsades de pointes is increased as the gene variation leads to an increased

e

citalopram plasma concentration. If you follow the dose recommendation below, the increased plasma )
concentration and the increased risk of QT prolongation will be offset. Do not exceed the following daily
doses (50% of the standard maximum dose): 1. Adults up to 65 years: 20 mg as tablets or 16 mg as drops. 2.
Adults 65 rs or older: 10 mg a | r 8 mg as drops. J

CYP2C19: IM Intermediate Metabolizer

QOO
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metoprolol

With this genotype the exposure to metoprolol is potentially decreased. If efficacy is insufficient,
dosage recommendation by a Dutch group of experts (Dutch Pharmacogenetics \l'l:'nrlflng Group)
miay be beneficiak Heart failure: select altemative drug (e.g., bisoprolol, carvedilol) or titrate dose to
a maximum of 250% of the normal dose in response to efficacy and adverse drug effects (ADEs). Other

indications: select alternative drug (e.g., atenolol, bisoprolol) or titrate dose to a maximum of 250% of the
normal dose in response to efficacy and ADEs.

CYPZ2D:: UM Ultrarapid Metabolizer

QOO
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How to know when PGx Is relevant

« Abomics maintains GeneRx database
« Can be used with a browser
* Can be infegrated to electronic patient records

* Multiple languages

« English, Finnish, Swedish, Estonian, French, Dutch, German,
Romanian.

* Queries can be made with drug substance or with a gene
» Access with IP-number or password

« Can be ordered from Synlab
QOO
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oimeaine voi geeni nimi “

GeneRx — farmakogeneetika andmebaas

GeneRx on farmekogeneetika andmebaas, millesse on kantud u 200 erinevat raviainet, millele avaldab méju
ensUlmi metaboliseerimise kiiruse geneetiline varieeruvus. Farmakogeneetilised analllsid voimaldavad
arstidel valida patsiendi individuzalse genotllbi kohaselt digeid ravimeid digetes annustes. GeneRx aitab
arstil tuvastada juhtumis, mil geneetiline anallils on soovitatav, ja juhendab geneetilise analllsi tulemusi

selgelt tdlgendama.

(Lisateave andmebaasi GeneRx kohta>

LA AP U AVA A U D
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Kuvatud: 87 kirjet (1-25) Naitakirjeid 25 ~ kaupa
Ravim Geen Klassifikatsioon |5 Soovitus ATC Lisateave
amitriptdliin CYP2Dé6 m Amitriptiliini metaboliseerib ensitiim CYP2Dé. Selle NOSAAOD9 NOGCAO1L NAITA TEAVET

geneetilise varieeruvuse tottu voib ravimi
ekspositsioon olla suurenenud voi viahenenud.
Soovitatav on teha CYP2Dé analis voi seda geeni
sisaldav geenitest.

aripiprasool CYP2D6 m Aripiprasooli metaboliseerib enstim CYP2Dé. Selle NO5AX12 NAITA TEAVET
geneetilise varieeruvuse tottu voib ravimi
ekspositsioon olla suurenenud. Soovitatav on teha
CYP2Dé6 analliis voi seda geeni sisaldav geenitest.

atomoksetiin CYP2D6 m Atomoksetiini metaboliseerib ensiilim CYP2D6. Selle NO&BAOY NAITA TEAVET
geneetilise varieeruvuse tottu voib ravimi
ekspositsioon olla suurenenud vai viahenenud.
Soovitatav on teha CYP2Dé analiils voi seda geeni
sisaldav geenitest.

desipramiin CYP2Dé m Desipramiini metaboliseerib ensiim CYP2Dé. Selle NO6AAD1 NAITA TEAVET
geneetilise varieeruvuse tottu voib ravimi

ABOMICS



amitriptiliin | CYP2Dé6

ATC-koodid Soovitused Viited (12) Analiitisid (1)

NO6AAD? | NO&CAD1 1 e -
_ _ Tundmatu geno‘tuup

Kaubanimed

m Amitriptiliini metaboliseerib ensiiiim CYP2Dé6. Selle geneetilise varieeruvuse téttu vdib ravimi ekspositsioon olla suurenenud vdi vdhenenud. Soovitatav on teha CYP2D6
Amitriptylin Abcur analliis voi seda geeni sisaldav geenitest.

Klotriptyl

Klotriptyl Mite Fenottilibid

Limbitrol
Pertriptyl Aeglane metaboliseerija

Triptyl m Selle genotiilibiga vdib amitriptiiliini ekspositsioon suureneda ja seega suureneda ka kbrvaltoimete tekkerisk. Tuleks valtida selle ravimi kasutamist. Rahvusvahelise
ekspertkogu Clinical Pharmacogenetics Implementation Consortium (CPIC) soovitused: kaaluda alternatiivset ravimit, mida ei metaboliseeri CYP2Dé. Kui tritsiklilise (hendi
kasutamine on pdhjendatud, tuleb kaaluda soovitatava algannuse vihendamist 50%. Annuse kohandamiseks jalgida ravimi terapeutilist kontsentratsiooni. See soovitus kehtib
suuremate esialgsete annuste korral haigusseisundite, nagu depressioon, raviks (ja mitte nt neuropatoloogilise valu raviks; siiski tuleks patsiendil hoolikalt jalgida ravivastuse

tekkimist).

Tavapdrasest aeglasem metaboliseerija

@ Selle genotllibiga voib amitriptdliini ekspositsioon suureneda ja seega suureneda ka kérvaltoimete tekkerisk. Rahvusvahelise ekspertkogu Clinical Pharmacogenetics
Implementation Consortium (CPIC) soovitused: tuleb kaaluda soovitatava algannuse vihendamist 25%. Annuse kohandamiseks jalgida ravimi terapeutilist kontsentratsiooni.
See soovitus kehtib suuremate esialgsete annuste korral haigusseisundite, nagu depressioon, raviks (ja mitte nt neuropatoloogilise valu raviks; siiski tuleks patsiendil hoolikalt

jélgida ravivastuse tekkimist). See soovitus on valikuline nendele patsientidele, kellel on CYP2Dé6 aktiivsuse skoor 1.

Tavaparane metaboliseerija
-




Patient case |

« Middle-aged woman with prolonged depression. Difficulties in
finding effective treatment for depression.

 In the pharmacogenetic panel:
« CYP2Dé ultrarapid metabolism
« CYP2C19 ultrarapid metabolism

« Citalopram was changed to sertraline and vortioxetine combination
* The patient retfurned to work within one month.

Lack of effect in depression drugs is often due to abnormalities in
CYP2D6 or CYP2C19
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Patient case 2

Female university student visited university health care due to depression

Pharmacogenetic panel was done

Resulfs:
« poor metabolism in CYP2C19
« heterozygote for F5 (Factor Leiden mutation)

Treatments:
« Vortioxetine with a normal dose was started for depression.
« P-pills were changed to progesterone pills to reduce the risk of thromboembolic complications.

CYP2C19 metabolism was abnormal. Escitalopram or citalopram was not started, since the dosing
would be complicated. The other finding was F5, which is quite common in the European
population (5%). Combination p-pills are contraindicated for carriers of hereditary risks of
thromboembolic complications.
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Patient case 3

e 67-year-old male, in angiography stenosis in one main coronary artery.
Treated by PTCA and a stent. After treatment anticoagulant was started for
one month, which was replcaed with clopidogrel after one month.

e After two months pain in the chest, diagnosed stent thrombosis, which was
treated by PTCA. Discharged again with clopidogrel treatment

e After four months pain in the chest, minor infarction.

* In PGx test:
e CYP2C19 slow metabolism

* Clopidogrel has no effect and the drug was replaced by tikagrelol. After
that patient has not had any new thrombosis complications.
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Thank you |
m Jari Forsstrom

ABOMICS

Abomics Oy
Tykistokatu 4 B
20520 Turku, Finland
www.abomics.fi
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FARMAKOGENEETIKA:
PROOVIVOTUST TULEMUSTENI
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Kuidas labor analutisi teostab?

EDTA verst vOi suulimaskestakaapest eraldatatakse
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Analuusitavad geenid

« 29 geeni interpretatsioon

« Otsesed ravimite metabolismi mojutavad geenid (nt
CYP geenid)

« Kaudsed riskialleelid (nt F2, F5)

EUROPE'S NUMBER ONE
MEDICAL DIAGNOSTICS PROVIDER

Geen Funktsioon

ABCB1 Kodeerib P-gllikoproteiini, mis on oluline rakumembraani transportvalk. P-gliikoproteiin kontrollib Ghendite
sisenemist rakku le terve organismi, mojutades seelibi ka ravimi kontsentratsiooni.

ABCG2 Kodeerib raku membraani valku, mis vilb mitmeid molekule, sh ravimid, dle membraani laial. ABCGZ transpordib
osaliseht samu ravimeid, mida P-glikoproteingi.

ALDH2 Kodeerib mitokondriaalset aldehiGddehidrogenaasi, mis oksldeerib aldehildid vastavateks karboksOlhapeteks.

BCHE Kodeerib mittespetsiifiist butiriGlkolinesteraasi, mis hidrolbisib ednevaid kalinipdhiseid estreid.

CACNA1S  Kodeerib dihtidropdridiing retseptori alfal S-alatihikut, mida ekspresseeritakse lihasrakkude sarkoplasmaatilises
retikulumis ning mis aktiveerib RYR1 kaltsiumikanali membraani depolarisatsiooni ajal kontraktilsetes milotsilitides.

CYP1AZ2 Hepaatiline ensiidrm, mis vahendab mitmete ravimite, kofeiini ja prokartsinogeenide metabolismi.

CYP2B6 Hepaatiline enstidm, mis vastutav HIV-i ja vhiravimite ning buprapiooni metabolismi eest.

Es‘:;???EZS Geneetiline variant, mida seostatakse vaiksermate varfariini annustega.

CYP2C19  Hepaatiine ensiam, mis vahendab mitmete cluliste ravimite metabolismi, mille hulka kuuluvad psthhotroopsed
ravirmid ja machappepumba blokaatond ning antikogulandid.

CYP2C8 Hepaatiline ensidm, mis vahendab mitmete ravimite metabolismi, mille hulka kuuluvad disbeedivastased ravimid,
statiinid, valuvaigistid ja vahiravimid.

CYP2C9 Hepaatiline ensldm, mis vahendab mitmete ravimite metabolismi, mille hulka kuuluvad varfariin ja fenGtaiin.

CYP2D6 Hepaatiline ensidm, mis vahendab ligikaudu 20-25% kasutusel olevate ravimite metabolismi, mille hulka kuuluvad
antidepressandid, antipsthhootikumid, valuvaigistid.

CYP3A4 Hepaatiline ensidm, mis vahendab 30-50% kasutuse! olevate ravimite metabolismi.

CYP3AS5 Hepaatiline ensidm, mis vahendab mitmete ravimite metabolismi, millest olulisern on takrolimus.

CYP4F2 Vahendab mitmesuguste endogeensete substraatide ja ksenobiootikumide metabolismi. Genotiiibiteave vaib olla
kasulik nt varfariini annuse ennustamisel.

DPYD Kodeerib dihGidropOrimidiindehidrogenaasi, mis kataboliseerib fluoropdrimidiing, mida kasutatakse
kemoterapeutikumidena ernevat taipi vahi korral.

F2 Kodeerib protrombiini, mis on hidbimiskaskaadis Gheks vitmeensilmiks. Protrombiini geeni mutatsioon soodustab
tromboosi teket.

F5 Kodeerib faktor V hillibimisfaktorit. FS geeni mutatsioon (nn Leideni mutatsicon) on kaige sagedasem périlikku
tromboosi pohjustay mutatsioon.

GEPD Kodeerib glikoos-6-fosfaatdehidrogenaasi, mis kaitseb erltrotsiiite oksldativse stressi eest.

GRIK4 Kodeerib kainaadi retseptorit (glutamaadi retseptori alatiiopi), mis aitab kaasa glutarnatergilisele signaaliilekandele.

IFNL3 Kodeerib interferooni lambda 3, mis vallandub virusinfektsioonide konval. Selle geeni variandid aitavad hinnata
C-hepatiidi ravi efektinvsust.

MTHFR Kodeerib metiileentetrahldrofolaadi reduktaasi ensOimi, mis omab kriitilist rolli folaadi metabolismis ning méjutab
metidlimist ja DNA sinteesi radasid.

MNAT2 Atsetileerib ja neutraliseerib mitrmeid waorihendeid. Osaliselt aktiveerib ja tekitab teatud kantserogeene, mille
aktivsus voib olla seotud vahiriskiga (nt eesnaimme- voi kolorektaalvahk).

NFIB Kodeerib mitmes koes ekspresseeritavat transkriptsioonifaktorit. Geen asub 9. kromosoomi lihikeses olas. Selles
piirkonnas asuwvad koopiaarvu variandid pohjustavad MACID-sindroomi tekkimist (makrotsefaalia ja intellektuaalse
arengu haired) ning selle geenisiseseid variante on seostatud kosapiini metabolismiga.

NUDT15 Kodeerib nukleosiddifostataasi ensiimi, mis muudab tiopuriini ravimite metaboliidid vahem tsitotoksiliseks vormiks.

SLCO1B1 Kodeerib OATP1B1 valku, mis hdlbustab plasmast statinide omastamist maksas.

TPMT Kodeerib tiopurinmetiiitransferaasi, mis vastutab tiopuriini ravimite metabolismi esst.

UGT1A1 Kodeerib enstimi UDP-glikuronosGiltransferaas 1-1, mis vastutab teatud ravimite (nt vahivastased ravimid)
metabolisesnimise ja bilirubiini eliminatsiooni eest.

VKORC1 Osaleb hilbimisfaktorite aktiveerimises ning omab périlikke vorme, mis méjutavad otseselt varfarini doseerimist.

| faasi ensiiimid (ravimi modifitseerimine); Il faasi ensiiimid (ravimi konjugeerimine);
Transportvalgud; HiiGbimisfaktorid; Muu
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Kvaliteedikontroll

67

C__25746809_50

SNP metoodika on verifitseeritud 1000 Genomes
Project parinevate DNA proovidega ning iga batchi
anallusil voetakse arvesse referentspaneeli tulemusi

lgal analltsil kaib kaasas kontrollproov, mille
tulemused on meile teada

Call Rate = 100%
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|gal aastal osaleme Instand 732 (MTHFR, C677T,
A1298C), 775 (CYP2C), CYP2C19, VKORCI],
TPMT) ja 777 (CYP2D6, DPD, 1L28B)
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Farmakogeneetika naidustus, proovimaterjal

Naidustus: ravimravi alustamine, sobiva annuse maaramine. Kahtlus ravimite efektiivsuses. Ravimi
kOrvaltoimete ennetamine.

Uuuritav materjal: EDTA veri, suulimaskestakaabe
Materjali sailitamine: toatemperatuuril 24h; 2-8 °C 5 péaeva; kauem stigavkulmutatult

Vastuse saamise aeg: 21 tobpaeva

Hind: 315 €
Proowivott : : - Interpretatsioon
(EDTA ver, suulimaskestakaabe) = INA eraldamine = R A = (Abomics)
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Kuidas naen tulemusi?

e ey .. .. TPMT genotuup "3
« Genotulbi ja fenottilbi tulemused liiguvad digilukku

TRPMT metaboolne = i .
aktivsus Tavaparasest aeglasem metabollseenla
« Raport nahtav GeneAccount lehel UGT1A1 genotiiip | *1/°28 or *37
UGT1AN
metaboolne Tavaparasest aeglasem metaboliseerija
aktivsus

VKORC1 genotidp | *1/2

WKORCA
geeniprodukdi
funktsioon varfariini
suhtes

Vahenenud geeniprodukti funkisioon

Paneeli tdlgendus Detailseid ravimispetsiifilisi soovitusi loe jargnevast

%' GeneAccount {farmakogenee""ne {1?1%% .
profiil) PIN kood raporti avamiseks:

PRINTOUT FOR DOCTOR

X
Q@ ‘ Finnish ~
English
German
Estonian
French
Swedish
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Millest koosneb raport?

EUROPE'S NUMBER ONE
MEDICAL DIAGNOSTICS PROVIDER

/_;—T_-._\-
f ) GeneAccount -F“' Teil analGdsiti 29 geeni, millest 7 geen(i) vaib majutada
Ml A teie ravimi thusust v8i ochutust: CYP2C19, CYP2CS,

B CYP2D6, NATZ, SLCO1B1, UGT1A1, VKORC1

SY N L A B \ / .ﬁ. Teie geneetilsed tegurid viivad majutada 82 ravimi
tohusust voi ohutust.

ANALUUSI KOKKUVOTE

VERIFICATION 41 01.01.1988 41

SISUKORD

* Sizsejubatus

s Aruandesse lisatud ravimite kokkuviote

* Ravimi soovituste klassifikatsioon

= Suuresti majutatavad ravimid terapeutilise valdkonna jargi

* AnalGdsitud geenide ja nende prognoositavate fenotiopide kokkuvate
# Ravimipdhised soowvitused

= Geenipihised tulemused ja nende prognoositavad fenotidbid

* Toorandmed

See on teie farmakogensetilise analldsi wulemuste aruanne. Aruanne sisaldab teavet analilsitud geenivariantide ja nende mdju kohta ravimite
ohutusele ja tShususele. Selle aruande pShjal ei tohi muuta kasutatavaid ravimeid ilma arstiga konsulteerimata. Vitke enne kasutatavate
ravimite muutmist alati dhendust oma arstiga.

Siinkohal on toodud ldhike terminite loend, et arvannet paremini modista:

& wariant = muudatus geenis, mis erineb sagedasti esinevatest vormidest
= genotldp = geenis sisalduvate teie geenivariantide loend
* fenotlip = genotidbist tingitud omadus wdi toime, nt kiire metaboliseerija” wii suurenenod tekkerisk”

Aruvanne on jagatud kolmeks suuremaks osaks: geenipihised ravimisoowvitused, dksikasjalikud genothibi tulermused ja teie variantide toorandmed.

On wiga oluline meeles pidada, et ravimitulemusi wiivad mojutada muud geneetilised variandid, mida pole sellesse aruandesse lisatud. Peale szlle
ka mitmed teised isiklikud tegurid, nt vanus, kehakaal, allergiad w3i Glitundlikkus, muwd ravimid, toidud ja loodustooted, neeru- ja maksatalitlus ning
haigusseisundid mdjutavad ravivastust. Kuigi siin toodud geen on mdaratud tavaparase genotllbi ja fenotodbiga (st ei tuvastatud talitluse
kirvalekallebega variante), on siiski wiimalus, et teil esineb kdrvalekaldega genotoop, nt harva esinevad ja tuvastamatud variandid woi tehniline viga.
Teadus muutub ajapikku, mistdttu on oluline kontrollida kdige varskemaid soovitusi sOsteemis GeneAccount.

Maned siin toodud geenid m&jutavad margatavalt ravimeid, kuigi nende genotilp ja fenotlldp on tavaparased. Selle segadusse ajava teabe
pohjuseks on asjaolu, et mdne ravimi korral on toodud vaga olulised ravimite soovitused olenemata tavapdrasest genotldbist. Sellizel jubul tuleb
arvestada ka tavaparase genotllbiga konkreetse ravimi madramisel ja annuse hindamisel. See kehtib nt geenide CYP2CY ja WVKORCT kohta
{warfariini soovitused) ja CYP2DE kohta (eliglustaadi ja atomoksetiini soovitused). Samas geeni CYP3AS korral on kdige sagedamini esinev fenotoop
europiidsetes populatsiconides kebw metaboliseerija” ja selle inimrihma kohta kehtivad ravimi infolehe! toodud tavaparased annuse soovitused.
Seega on CYP3AS toodud olulise geeni tulemusega loendis isikutel, kellel on tavapdrase metaboliseerija® fenotodp geeni CYP2AS korral, sest selline
genotiipfenotiip muudab mérgatavalt kindlate ravimite soovitusi.
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Millest koosneb raport?

Ravimite loetelu

EUROPE'S NUMBER ONE

MEDICAL DIAGNOSTICS PROVIDER

ARUANDESSE LISATUD RAVIMITE KOKKUVOTE

A
0

KLIMILISELT OLULISE GENEETILISE VARIEERUVUSEGA RAVIMID

amifampridiin, amifampridinfosfaat, elighestaat, simvastatiin, siponimood, tetrabenasiin

MOMETI KLIINILISELT OLULISE GENEETILISE VARIEERUVUSEGA RAVIMID

atomoksetiin, atorvastatiin, estsitalopraam, fluvastatiin, ifnotekaan, lansoprasool, lovastatiin, omeprasool pantoprasool, pitavastatiin,
prawastatiin, rosuvastatiin, tsitalopraam, wvarfarin, worikonasool

VAHESE KLIINILISELT OLULISE GENEETILISE VARIEERUVUSEGA RAVIMID

agomelatiin, amitriptlliin, atasanawiir, atsenokumarool, belinostaat, botsepreviir, brivaratsetaam, dapsoon, dekslansoprasool, desfluraan,
diasepaam, digoksiin, doksepiin, delutegraviir, enfluraan, erlotiniib, esomeprasool, fenprokumoon, fentoiin, flibanseriin, halotaan,
hudralasiin, imipramiin, isofluraan, isoniasiid, karsoprodool, kinidiin, klobasaam, klomipramiin, klosapliin, kofelin, kviniin, lakosamiid,
metoksifluraan, metotreksaat, metdlitioniinium, molklobemiid, nilotiniib, nitrofurantodin, olansaplin, ondansetroon, paroksetiin, pasopaniib,
peginterfercon alfa-2a, peginterferoon alfa-2b, peglotikaas, primakeiin, raltegraviir, rasburikaas, ribaviriin, satsitusumaabgovitekaan, sertraliin,
seyofluraan, suksametoonium, sulfadiasiin, sulfametoksasool, sulfasalasiin, tafenokviin, telapreviic, trimipramiin, vinkristiin

KLIMILISELT MITTEOLULISE GEMNEETILISE VARIEERUVUSEGA RAVIMID

alkohol, allopurinool, amfetamiin, amoksapiin, arformoterool, aripiprasool, aripiprasool lauroksiil, artikaiin, asatiopriin, askorbiinhape,
atenolool, avatrombopaag, binimetniib, bisoprolocl, brekspiprascol, bupivakalin, bupropioon, dabrafeniib, daklatasviir, darifenatsiin,
deksamfetamiin, dekstrometorfaan, desipramiin, deswenlafaksiin, deutetrabenasiin, diklofenak, donepesiil, dronabinool, duloksetiin, efawvirens,
elagooliks, eltrombopaag erdafitiniib, etndllostradiool, fesoterodiin, flekainlid, flucksetin, fisorouratsiil, flupentiksool, flurbiprofeen,
flutamiid, flutsltosiin, fluvoksamiin, foolhape, fosfenltolin, galantamiin, gefitiniib, glibenklamiid, glimepirid, glipsid, glitseriditriniraat,
haloperidool, hidrokodoon, hldroksiklorokviin, ibuprofeen, lloperideon, indakatercol, irbesartaan, kabotegraviir, kapetsitabiin, kariprasiin,

karvedilool, kloorpropamiid, Kopidogreel, klorokviin, kloroprokaiin, kodelin, kvetiapliin, lesinuraad, levofloksatsiing lidokaiin, lisdeksamfietamiin,

lofeksidiin, leratadiin, lornoksikaam, losartaan, lusutrombopazg, mafenibd, meklisiin, meloksikaam, mepivakalin, merkaptopuriin, metadoon,
metoklopramiid, metoprolool, mirabegroon, mirtasaplin, mivakuuriom, modafiniil, moksifioksatsiin, naatfiumnitrit, nalidiksiinhape, nebivolool,
nefasodoon, neviraplin, norfloksatsiin, nortripedliin, oksikodoon, olitseridiin, paliperidoon, palonosetroon, perfenasiin, pimosiid, pioglitasoon,
piroksikaam, pitolisant, prasugreel, prilokalin, probenetsiid, propafemnoon, propranolool, protriptaliin, rabeprascol, ranolasiin, rimegepant,
risperidoon, romiplostiim, roplvakalin, rosiglitasoon, rukapariib, sertindool, simepreviir, sofosbuviir, sulfisoksasool, slnteetilised konjugeeritud
tstrogeenid, takroliimus, tamoksifeen, tamsulosiin, tegafuur, tenoksikaam, terbinafiin, tetrakaiin, tiboloon, tikagreloor, tioguaniin, tioridasiing
tolasamiid, tolbutamiid, tolterodiin, tramadool, tropisetroon, tselekoksiib, sevimeliin, tsiprofloksatsiing, tsisplatiin, umeklidiinium,
upadatsitiniib, valbenasiin, venlafaksiin, wortioksetiin, zuklopentiksool, dstradiool, Astricol
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Millest koosneb raport?

Ravimite soovituste klassifikatsioon

n Farmakogeneetiline mitmekesisus mdjutab ravimite tdhusust vai kérvaltoimeid kliiniliselt olulisel madral. Soovitatav on teha

geenianaluds. Enne ravimi maaramist kontrollige olemasolevaid analtusitulemusi. Kontrollige analtidsitulemuste pdhjal annuseid
ja manustamist.

Farmakogeneetiline mitmekesisus mdjutab ravimite tdhusust véi kdrvaltoimeid, mis on mdningal maaral kliiniliselt oluline. Kui
geenianaluusi tulemused on olemas, kaaluge tulemuste péhjal ravimite vai annuste kohandamist. Kui geenianallisi ei ole tehtud,
kaaluge selle tellimist.

Farmakogeneetiline mitmekesisus voib mojutada ravimite tdhusust vai kdrvaltoimeid, kuid see on enamiku patsientide puhul
kliiniliselt ebaoluline. Jalgige ravivastust ja vBimalikke kérvaltoimeid. Kui geenianaluiusi tulemused on olemas, kaaluge tulemuste
pohjal ravimite v8i annuste kohandamist.

Farmakogeneetiline mitmekesisus ei mdjuta markimisvaarselt ravimite tdhusust ega kérvaltoimeid.
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Millest koosneb raport?

ANALUUSITUD GEENIDE JA NENDE PROGNOOSITAVATE FENOTUUPIDE KOKKUVOTE

Geen

AEBCE1T

ABCG2

ALDH2

BCHE

CACMATS

CYP1A2

CYP2B6

CYP2C19

CYP2C3

CYP2C0

Diplotidp
WT/var
WT/WT

*1 /%]
WT/WT
WT/WT
*1/*1F
*1/*]
*1/*17
*1/*]

*1/%7

Fenotidp

Vaimalik kdrge P-GP ekspressioon (heterosugootne)
Tavaparane geeniprodukti funktsicon

Tavaparane geeniprodukti funktsicon

Tavaparane geeniprodukti funktsicon

Ebasoodne vastuvdtlikkus pahaloomulisele hupertermiale.

Korge indutseeritus
Tavaparane metaboliseerija
Kiire metaboliseerija
Tavaparane ainevahetus

Tavaparane metaboliseerija, aktiivsuse skoor 2
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Millest koosneb raport?

kodeiin

Selle genotilbiga on kodeiini metabolism morfiiniks vahenenud. Rahvusvahelise ekspertkogu
Clinical Pharmacogenetics Implementation Consortium (CPIC) soovitused: raviks kasutada
kodeiini ravimi infolehel toodud vanuse voi kehakaalu pGhist annust. Kui ravivastust ei

saavutata ja opioidide kasutamine on pohjendatud, tuleb kaaluda mitte-tramadooli opioidi
kasutamist.

CYP2D6: Tavaparasest aeglasem metaboliseerija

RAVIMITE LOETELU
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GEENIPOHISED TULEMUSED JA NENDE PROGNOOSITAVAD FENOTUUBID

Ravimi ohutus ja efektiivsus (ABCB1)

ABCH1-peen kodeerib P-glikoproteiini (P-gp), mis on oluline
rakumembraani transporter. P-gp toimib mitmes elundisisteemis
kaitseteguring (sh maos, sapiteedes ja hematoentsefaalbarjiaris), kus see
parsib dhendite sisenemist, mistdttu mdjutab see ravimite
kontsentratsioone. P-gp aktifvsust mdjutavad mdrgatavalt ravimid, mis
seda inhibeerivad (nt atorvastatiin, kinidiin) wii indutseerivad (nt rifampiin,
karbamasepiin). Geenil on mitu teadaclevat sagedasti esinevat varianti,
kuid nende geenivariantide maju ravimisisaldustele ja ravivastustele on
erinevates uuringutes vastuolulised. Muud P-gp aktiivsust mgjutavad
rawimid tunduwad olevat olulisemad P-gp-ga seotud ravivastuste tekkimise
tegurid.

Ravimi ohutus ja efektiivsus (ABCG2)

ABCG2-geen kodeerib raku membraani valku, mis viib mitmeid molekule,
sh ravimid, dle membraani laiali. ABCG2 transpordib osaliselt samu
rawimeid, mida P-glikoproteiingl. Farmakogeneetika seisukohast on kahe
paremini iseloomustatud alleeli variandi esinemissagedus eurooplastel
ligikaudu 6-12%. Geeni erinevad variandid mdjutavad nt rosuvastatiini,
atorvastatiini ja allopurinooli farmakokineetikat.

Ravimi ohutus ja efektiivsus (ALDH2)

Mitokondriaalne aldehoodi dehiddrogenaas on ensddm, mis oksideerib
aldehiude vastavateks karboksidlhapeteks. Ensddmi talitlus vaib olla
parsitud tanu geenivariantidele, mis avalduvad nt alkoholi tarbimise
jargsete mirgistuse simptomitena, mis tekivad atseetaldehoodi
metaboliitide akumuleerumisel. Enamikul eurcoplastel on kaks peamist
isoensiOmi thdpi, samas kui 50%-1 kaguaasialastest on dks tavapdrane
ALDHZ2-geeni koopia ja teine koopia, mis kodeerib inaktivset
mitokondriaalset Boensiomi. Ensouomi ebapiisava aktiivsuse tdttu vaib
vaheneda ka glitseridltrinitraadi efektivsus.

Waimalik kdrge P-GP ekspressioon (heteroslgootne)
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MNORMAL

Tavapdrane geeniprodukti funktsioon
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MISSING
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Tawvapdrane geeniprodukti funktsioon
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Kuidas tellida?

e Elektroonselt [abi arsti programmi (Perearst2/3, LIISA, eKliinik jt). Kui anallts on valmis, edastatakse arve
suunavale kliinikule.

e Pabersaatekirjaga (programmi voi elektroonse liidestuse puudumise korral). Kui analtiis on valmis,
edastatakse arve suunavale kliinikule.

e Eraldi arsti suunav saatekiri tasulisele uuringule. Patsient saab analliisi eest tasuda laboris, vastuse
nagemise 0igus on nii arstil kui patsiendil.

Saatekirjad on leitavad ja prinditavad SYNLABI kodulehel: www.synlab.ee/farmakogeneetika




SYNLAB Y/

Tanan tahelepanu eest!




Farmakogeneetika roll psuhhiaatri toos

Mari-Liis Laanetu

Confido Vaimse Tervise Kliinik
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+ Kuidas oleme harjunud ravima

- Iga inimese individuaalsus
- Ravimi sobivust naeme to0 kaigus
- Otsime ja vahetame



+ Kuidas oleme harjunud moétlema ravimitest

- Retseptorid
- Ravimite klassid
- Ravimi metabolism organismis



+ Farmakogeneetika (farmakogenoomika)

- Kuidas DNA mojutab konkreetse inimese vastust ravimile
- Personaalmeditsiini oluline osa
- Ravimi

- Tohusus

- Ohutus
- Annustamise soovitused



Vastavalt ravimi metabolismi efektiivsusele saab
inimesed jaotada viieks aktiivsusgrupiks

e Ulikiire lagundaja

e Kiire lagundaja

e Tavaparane lagundaja

* Tavaparasest aeglasem lagundaja
* Aeglane lagundaja



Ensiurm on mitteaktivie.

Ravimi ligne kontsentratsioon veres
pohjustab konaltoimetes tekdoe riski.

Ravimite eshormid i aktivesru,
rapditoirmet e teki,

Soovtatay on valida teine ravim.

Aeglane lagundaja

Ensddmi aktiivsus on vahenenud.

Ravimi standardannust tuleks
kohandada ravitoime saavutamiseks.
Ensuimi aktivsus on normaalne.
Risk muutuda seglaseks
metaboliseerijaks, kui samaaegselt
kasutatakse inhibeerivaid ravimeid,

Ravimite annussid ja nende eshorme
woib madrata vastavalt standardjuhistele.

Tavapérasest aeglasem lagundaja Tavapérane lagundaja
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Kiire lagundaja
Korge enstimi aktiivsus.

Ravimi standardannust tuleks

kohandada ravitoime saavutamiseks.

Suurgnenud risk ravimitoksilisuse
gsinemisaks.

Ulikiire lagundaja

Vaga korge enstiomi aktiivsus.
Kui ravimit lagundab ensiim, on selle
tegelik kontsentratsioon madal ning selle
ravitoime voib olla vahenenud.

Ettevaatust ravimite eelvormidega,
mille ligne aktiveerurmine voib
pohjustada dleannustarmise nahte.




+ Farmakogeneetiline DNA-paneel

e 27 geeni
* >200 ravimit:
e Antidepressandid jm psiihhotroopsed ravimid
* Valuvaigistid
* Antikoagulandid
* Antibiootikumid, viiruse- ja seenevastased ravimid
* Reumaatil., diabeedi-, hipertooniaravimid
e Tsltostaatikumid
* PPI-d
 Statiinid jne
e Rahvusvaheliselt tunnustatud annustamisoovitused



< Mida see uuring meile annab ja
mida me sealt ei saa

- Ohutus vs kdrvaltoimed
- Efektiivsus

- Annustamissoovitused
- Mille hulgast valida

- Parem arusaam sellest, mida me teeme ja ndeme



+ Farmakogeneetiline analiius ja depressioon

 Testitud patsientide ravivastus ja ravi talutavus oluliselt parem

e SUstemaatiliste Ulevaadete ja metaanaltilside alusel on
vastavalt testitud patsientide tdendaosus saavutada
simptomite remissioon ehk haigusnahtude kadumine 1.71
korda korgem kui testimata patsientidel (1).

1. Bousman, C. A,, Arandjelovic, K., Mancuso, S. G., Eyre, H. A., & Dunlop, B. W. (2019). Pharmacogenetic tests and
depressive symptom remission: a metaanalysis of randomized controlled trials. Pharmacogenomics , 20(01), 37-471.



Farmakogeneetiline analiits ja depressioon

&

Treatment of depression

B Traditional treatment
m Gene test guided tfreatment

% remissions

8 weeks 12 weeks

Bradley et al. J Psychiair Res. 2018




+ Millal voiks farmakogeneetika analiiisile moelda

* Enne ravi?
e Kui ravimite efekt pole ootusparane
* Mitteootusparased korvaltoimed



S
Mis on minu praktikas

muutunud?



Aitah!

C" CONFIDO
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