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REemptive Pharmacogenomic testing for Preventing Adverse drug REactions (PREPARE) is the first

prospective, pre-emptive pharmacogenomic study conducted in Europe, within the frame of the

Horizon 2020 program. It aims to determine whether implementing pre-emptive pharmacogenom-

ics (PGx) testing of clinically relevant biomarkers, so as the dose and drug selection to be guided, will
result in an overall reduction of both the occurrence and the severity of drug-genotype-associated adverse
drug reactions (ADRs). To achieve that, two groups of patients will be recruited; one that will receive treatment
according to standard clinical practice and one other that will receive pharmacogenomic-guided treatment.
The Laboratory of Pharmacogenomics and Individualized Treatment of the University of Patras, which coordi-
nates and represents Greece in this study, in collaboration with the Department of Psychiatry of the General
University Hospital of Patras, the Department of Psychiatry of the Hospital “Attikon” and the Departments of
Psychiatry of the Psychiatric Hospital of Athens “Dafni” is going to recruit 1500 psychiatric patients that are
going to receive antidepressant or antipsychotic treatment. Our scientific hypothesis is that patients who re-
ceive pharmacogenomic guided drug and dose selection will experience 30% less ADRs than patients follow-
ing standard care. Eligible drugs for inclusion in the PREPARE study, are those for which the clinical decision
regarding drug and dose choice can be guided according to the Dutch Pharmacogenomics Working Group
Guidelines (DPWG). Overall, 7 antidepressants (citalopram, escitalopram, sertraline, paroxetine, venlafaxine,
clomipramine, amitriptyline) and 3 antipsychotics (haloperidol, zuclopenthixol, aripiprazole) related to 17
genetic variations in 2 genes (CYP2D6, CYP2C19) will be examined. Occurrence, severity and causality of ad-
verse drug events (ADEs) will be assessed during monitoring, at month 1 and 3 after starting the index-drug,
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and at the end of each arm, by using the Common Toxicity Criteria for Adverse Events Scale (CTCAE) and the
Liverpool Causality Assessment Tool (LCAT), respectively. The results of our study are expected to significantly
contribute to the improvement of psychiatric patients’ quality of life, by helping to provide the right drug, to
the right dose in terms of efficacy, safety and cost-effectiveness

Key words: Pre-emptive pharmacogenomics, personalized medicine, antipsychotic drugs, antidepressant

drugs, CYP2D6, CYP2C19.

Introduction

“Pharmacogenomics” (PGx) is the science study-
ing the relationship between genetic polymor-
phisms and drugs; specifically, the response of
patients to a given drug and the emergence of ad-
verse effects which may occur after the use of cer-
tain medications, depending on the genetic back-
ground of a patient. This approach, whereas the
choice of a pharmaceutical treatment is guided by
the patients' genome/genotype, is a form of per-
sonalized medicine.'

In recent years, pharmacogenomics has contrib-
uted to the personalization of treatment, increasing
efficacy and reducing the expected rate of adverse
drug events (ADEs). The challenging promise of im-
plementing pre-emptive PGx testing in clinical prac-
tice—before treatment— in contrast to reactive PGx
testing—after treatment failures— is the reduction of
disease burden, in terms of increased efficacy and
tolerance, in a cost-effective manner.* This would be
particularly relevant for psychiatry, in the context of
the rising and probably underestimated global bur-
den of mental illness.”

Since 2011, studies of implementing pharmacoge-
nomics into clinical care are conducted in the USA.
Studies such as the “Cleveland Clinic’s Personalized
Medicine Program” in Ohio,® the pharmacogenomics
study “CLIPMERGE",” the “Electronic Medical Records
and Genomics Network-Pharmacogenomics-eMERGE-
PGx),® the “Implementing Genomics in Practice-
IGNITE”? the INdiana GENomics Implementation: an
opportunity for the Under Served- INGENIOUS),™
the “Pharmacogenomics Research Network Trans-
lational Pharmacogenetics Program” (PGRN),"
the “Pharmacogenomics Resource for Enhanced
Decisions in Care and Treatment Project-PREDICT",'?
the “Right drug, right dose, right time- RIGHT),"* the
“1200 Patients Project”,'* and others, aim at dem-

onstrating the usefulness and importance of imple-
mentation of PGx into clinical care, as well as over-
coming the obstacles in the way.

The U-PGx study

The first European study of PGx implementation
into clinical care is being conducted since 2016, with
patients’ enrollment taking place since January 2017.
The study is funded by the Horizon 2020 programme,
which is to last until the end of 2020, and participat-
ing countries are Holland, the UK, Austria, Italy, Spain,
Slovenia and Greece. The program “Ubiquitous
Pharmacogenomics” (U-PGx) is firstly designed to
overcome the obstacles that render application of
pharmacogenomics difficult in clinical routine. Such
obstacles include, among others, lack of clinicians’
confidence and familiarity with genetics and genom-
ics, logistics and infrastructure of incorporating PGx
testing into the clinical routine, public attitudes, cost
and ethical issues.'”” Secondly, it aims to provide evi-
dence that PGx testing can aid the choice of the right
drug at the right dose based on the patients genetic
background.'®'’

For this reason, training of the physicians and the
health professionals participating in the program has
been undertaken, as well as the registering of the
pharmacogenes and the guidelines per drug, accord-
ing to the Dutch Pharmacogenomics Working Group
Guidelines- DPWG, www.dpwg.org, the installation
of the equipment required for the analyses and the
development of the appropriate bioinformatic tools
for the translation of the genotype results into ac-
tionable and usable information for the clinician. The
next step is the patients’ recruitment.

In a pilot study comprising 200 patients, it has
been demonstrated that in about 30% of incident
prescriptions there had been at least one combina-
tion of an actionable genotype, a drug and a gene
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drug interaction.'® Therefore it is expected that the
integration of PGx into clinical routine in the present
study will result in a detectable, significant reduction
of drug adverse events.

The PREPARE study

The most important part of the U-PGx project
is the PREPARE (PREemptive Pharmacogenomics
for Preventing Adverse Drug Reactions) study. This
study aims at the recruitment of 8100 patients who
will be administered antidepressant, antipsychotic,
stimulant, antiarrhythmic, analgesic, anticancer, anti-
coagulant, antiepileptic antihypertensive, antibiotic,
immunosuppressant or cholesterol lowering drugs,
according to clinical recommendation, for drugs that
there already exist DPWG guidelines.

More specifically, preemptive PGx analyses of a
number of clinically important pharmacogenomic
biomarkers will be applied, with the purpose of
guiding drug and dose choice for 10 commonly pre-
scribed antidepressant and antipsychotic drugs, and
the overall reduction of adverse events rate and se-
verity will be examined, for those which are related
with the drug-gene interaction. We hypothesize
that applying pharmacogenomic guided treatment,
regarding drug and dose choice, will result in the
reduction of emergence and/or severity of adverse
events related to drug-gene interaction compared
to patients who will receive treatment as usual. Also,
we hypothesize that with this approach, there will be
reduction to the number of dose changes, and the
number of discontinuations for the index drug.

For the Greek patients who will be recruited, apart
from the Pharmacogenomics and Personalized
Treatment Laboratory of the University of Patras,
which coordinates the study in Greece, participating
departments are the Department of Psychiatry of the
University Hospital of Patras, the 2nd Department
of Psychiatry of the University Hospital “ATTIKON”
and the Departments of Psychiatry of the Psychiatric
Hospital of Athens “Dafni”.

Index Drugs

Our group will focus on patients with psychiatric
disorders who are prescribed antipsychotic or an-
tidepressant treatment. The drugs that are eligible
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for recruitment, in the context of the PREPARE study,
are those for which the clinical decision regarding
drug and dose choice can be guided according to
the DPWG guidelines. The genes and the genetic
variants that have been found to be relevant to the
above drugs have been registered (table 1).

These drugs are commonly prescribed in Greece
for the treatment of various psychiatric disorders,
and are also selected according to everyday clini-
cal practice in Greece. The drugs imipramine, nor-
triptyline and doxepine are not currently available
in Greece and therefore, although included in the
PREPARE study, are not listed in table 1. Overall, 7 an-
tidepressants and 3 antipsychotics related to 2 genes
and 17 genetic variations will be examined.

Patients’ recruitment

Patients’ recruitment will be conducted in two
arms, the arm with PGx intervention and the arm
without (figure 1). For the patients recruited to the
intervention arm, the PGx analysis will be performed
and the result will be provided to the clinician, so
that the treating doctor will be able to modify the
dose or the drug choice accordingly. For the patients
without PGx intervention, clinical routine will be fol-
lowed as usual. In the end of the study, PGx analy-
sis will be performed to the patients of the arm with
clinical routine as usual, so as to examine whether

Table 1. Genes and number of polymorphisms (SNPs)
related to antidepressant and antipsychotic drugs,
according to the CPIC guidelines.

Drug Gene :lfug\llo:;
Citalopram CYP2C19 4
Escitalopram CYP2C19 3
Paroxetine CYP2D6 4
Sertraline CYP2D6 4
Venlafaxine CYP2D6 6
Amitryptiline CYP2D6 6
Clomipramine CYP2D6 13
Aripiprazole CYP2D6 13
Haloperidole CYP2D6 8
Zuclopenthixole CYP2D6 3
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Figure 1. Recruiting and follow up procedure of patients in the two arms of the PREPARE study

the drug or dose modification could have reduced
the adverse drug reactions. Each arm, extending to
18 months, will include 750 Greek patients, consecu-
tively hospitalized or consecutively assessed at the
outpatient clinic, suffering from any psychiatric dis-
order.

Any patient is eligible for the study, provided that
the below selection criteria are met: (1) age =18, (2)

no pregnancy, (3) the patient is willing to partici-
pate in the study and provide genetic material, (4) is
willing and available to conduct the clinician at one
month, three months from the beginning of treat-
ment with the index drug and at the end of the study,
(5) the patient provides written informed consent, (6)
the patient is started on a medication from table 1,
which he has not received for the past 12 months.
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The above information is provided during the
interview with the treating clinician. Specifically,
the patient is informed that it is a voluntary re-
search study, which is approved by the local ethi-
cal and deontology committee of the hospital,
that a written informed consent is needed, that a
blood sample of 10 mL is required, as well as fu-
ture conduct of the patient with the treating cli-
nician for the recording of adverse events, clinical
and demographic data, health behavior and qual-
ity of life. The patient is also informed that he/she
is eligible for the study because he/she will receive
one of the drugs of the study, which he/she is go-
ing to receive either participating or not, and for
which there are documented scientific data that it
can be given in a personalized mode. Before the
patient decides to consent to participate to the
study, more information is provided for the aims of
the study, either orally or by reading the informed
consent leaflet, and is encouraged to discuss any
issues with the treating clinician, the family and

Safety-code Name: Jane Doe

The Medication Safety Code initiative Date of birth: 01.02.1934

h

Gene, status
CYP2C19

Poor

CYP2D6

Ultrarapid metabolizer

Critical drug

es (modification recommended!)

Clopidogrel, Sertraline

Amitriptyline, Aripiprazole, Clomipramine, Codeine,
Doxepin, Haloperidol, Imipramine, Metoprolol,
Nortriptyline, Paroxetine, Propafenone, Risperidone,
Tamoxifen, Tramadol, Venlafaxine

TPMT Azathioprine, Mercaptopurine, Thioguanine
Poor

Other genes
Not actionable

ABCB1, ADRB1, BRCA1, COMT, CYP1A2, CYP2A6,
CYP2B6, CYP2C9, CYP3A4, CYP3AS, DPYD, G6PD,
HMGCR, P2RY12, SULT1A1, UGT1A1, VKORC1

Date printed: 15.03.2016 Card number: 0000001
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others. The patient can retract his consent at any
time, without any consequence.

The “Safety Code” card

In case of participating in the study, the patient is
informed that a card (safety code card) will be pro-
vided, which will include information for other drugs
as well, such as antiarrythmics, analgesics, antican-
cer, anticoagulants, antiepileptics, antihypertensives,
antibiotics, immunosuppressants, psychostimulants
and drugs lowering cholesterol, some of which the
patient might need to receive in the future (figure 2).
It is therefore important to explain to the patient that
this information remains stable throughout the lifes-
pan, and it can be used for the personalized tailoring
of future treatments. The patient is encouraged to
show the card to any physician that will be visited in
the future for any disease.

After patients’ written consent, a 10 mL blood sam-
pling takes place, in 4 test tubes containing EDTA an-
ticoagulant. The samples are kept in 2-8 °C, until they

Critical for this patient

© Azathioprine (!)

Dutch Pharmacogenetics Working
Group guideline
Resson: TPMT poor metaboliest
Select alternative drug or reduce
dose by 90%. Increase dose in
response of hematologic
and efficacy.

Laboratory contact
+0123456789

Some lab name

Some street name 123/45
1234 Some city name

(@) safety-code

The Medication Safety Code initiative

The Medication Safety Code on the
left represents a patient-specific
genetic profile regarding
important pharmacogenes.

How does it work?

After scanning the QR code (e.g. with a
smartphone), you are led to a website
that displays patient-specific drug
dosing recommendations.

\ Dite of svidemca: March 16, 2011

© Show guideline webske

What is it?

& Codeine (!)
© Mercaptopurine (!)

& Thioguanine (1)

Figure 2. The Safety Code Card.
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are sent to the Laboratory of Pharmacogenomics and
Individualized Therapy (LaPIT) of the Department of
Pharmacy of the University of Patras (Head: Prof G.
Patrinos), for the genetic analysis. For the analysis the
SNPline platform of the LGC company is going to be
used, for the fast and simultaneous analysis of many
genetic variations.

Patients’ Data Recording

The patient record file is compiled during the re-
cruitment, containing demographic data, health be-
haviors, index drug, quality of life measures, knowl-
edge and awareness of PGx, comorbidities and co-
administered medications. At time intervals of one
month and three months and at the end of each arm
the clinician or the research nurse is conducting the
patient and data regarding emerging side effects
and relevant information is recorded, for example
duration of adverse events and costs, as well as the
patients’ quality of life. All the above information is
registered on line in the Electronic Case Report Form
-e CRF of the study.

Results of Pharmacogenomics Testing

The patients of the arm without pharmacogenomic
intervention, will receive the indicated drug chosen
by the treating clinician without pharmacogenomic
guidance of drug and dose choice. The patients in
the arm with PGx intervention can be started on
medication during the waiting time for the results
of the testing. The time lag between blood sampling
and the receipt of the PGx results has been set at a
maximum of 7 days. In time course, the clinician can
adapt the dose regimen or choose an alternative
medication, based on the results of the PGx testing if
recommended by the CPIC guidelines and if the clini-
cian agrees with this option.

The genes, drugs and rate of metabolism are pre-
sented in table 2. The pharmacogenetic testing can
also operate preemptively, that is, can be used for
treatment adaptations in the future, for any relevant
drug that the patient would need.

More specifically, poor metabolizers (PM) have two
deficient alleles resulting in absence of metabolic
activity. This would practically mean that lower dos-
age than usually recommended is needed, because,
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Table 2. Metabolism profiles of index drugs.

Drug Gene Metabolism
Citalopram CYP2C19 PM, IM, EM
Escitalopram CYP2C19 PM, IM,EM
Paroxetine CYP2D6 PM, IM, EM, UM
Sertraline CYP2C19 PM, IM, EM
Venlafaxine CYP2D6 PM, IM, EM, UM
Amitriptiline CYP2D6 PM, IM, EM, UM
Clomipramine CYP2D6 PM, IM, EM, UM
Aripiprazole CYP2D6 PM, IM, EM, UM
Haloperidol CYP2D6 PM, IM, EM, UM
Zouclopenthixol CYP2D6 PM, IM, EM, UM

PM: Poor Metabolizer, IM: Intermediate Metabolizer,
EM: Extensive Metabolizer, UM: Ultrarapid Metabolizer

as the elimination rate of the drug is slower, higher
levels are achieved and for longer time, resulting in
increased rate and severity of dose-related side ef-
fects. Intermediate metabolizers (IM) have one de-
ficient allele or two partially functional, resulting in
intermediate enzymatic activity, whereas extensive
metabolizers (EM) have two functional alleles and
prompt enzymatic activity. Finally, ultra-rapid me-
tabolizers (UM) exhibit increased enzymatic activ-
ity and elimination rates of the drug, and therefore
higher doses would be needed for efficacy. In any of
cases, the aim is to achieve the best combination of
efficacy and safety with the most appropriate adap-
tation of drug and dose choices."”

Adverse drug events

Data relevant to ADEs will be collected during
monitoring, at month 1 and 3 after starting the in-
dex-drug, and at the end of each arm.

ADEs will be categorized according to sever-
ity, following the «Common Terminology Criteria for
Adverse Events (CTCAE)»*® (table 3) and causality,
by using the Liverpool Causality Assessment Tool
(LCAT)21 algorithm (figure 3).

Statistical analysis

Following patients’ recruitment, there will be data
analysis of those patients only who presented a clini-
cally important relationship between genotype and
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Table 3. Grades of severity of ADRs according to Common Terminology Criteria for Adverse Events (CTCAE) and

DPWG guidelines.

DPWG CTCAE CTCAE Description

A - -

B Grade 1 Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only;
intervention not indicated

C Grade 2 Moderate; minimal, local or noninvasive intervention indicated; limiting age appro-
priate instrumental ADL*

D Grade 3 Severe or medically significant but not immediately life-threatening; hospitalization
or prolongation of hospitalization indicated; disabling; limiting self care ADL**

E Grade 4 Life-threatening consequences; urgent intervention indicated

F Grade 5 Death related to ADR

*Instrumental Activities of Daily Living: preparing meals, shopping for groceries or clothes, using the telephone,
managing money, etc.
**Self care Activities of Daily Living: bathing, dressing and undressing, feeding self, using the toilet, taking medi-
cations, and not bedridden

Do you suspect an ADR?

i Yes

Did the event appear after the drug
was administered or dose increased?

l Yes

Did the event improve after the drug
was stopped or dose reduced?

l Yes or unassessable

What is the probability that the event
was due to an underlying disease?

l Low

Was there a positive
rechallenge?

No
>

No .
T No
No .| Were pre-existing symptoms exacerbated
“—| by the drug?
Yes
- . ; No
V\{as the ever)t ass_oc1ate<71 with long-lasting Possible
No |disability or impairment?
Yes A
No
Is there any objective evidence supportive
. of the causal ADR mechanism? N
High o
or Yes
unsure

Is there a past history of the same event
with this drug in this patient?

No

Yes
Yes

Has the event previously been reported

with this drug?
l Yes

Possible

Figure 3. The Liverpool Adverse Drug Reaction Causality Assessment Tool (LCAT)?' for the determination of causal
relationship between drug and adverse drug reaction.

index drug. There will be two stages. At first stage,
there will be a comparison between patients with
and patients without pharmacogenomic interven-
tion, who underwent at least one clinically relevant
adverse event, within 3 months from the initiation of

the index drug, causally related to the drug. In case
there is a statistically significant result from this anal-
ysis, a second analysis will be conducted, the same as
the first one, including all the patients of the study.
The aim of the first analysis is to define the effect of
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PGx guided treatment on the rate of adverse events,
and the aim of the second is to show the positive ef-
fect of the implementation of PGx guided treatment
on a broad population.

Importantly, it should be stressed that the PREPARE
study focuses on the reduction of ADEs, and it is not
anticipated that the pharmacogenomic guidance of
the treatment is going to significantly influence effi-
cacy. However, as secondary results, certain variables
relevant to efficacy will be collected, specifically the
comparative rates of discontinuation of the index
drug due to inefficacy between patients with and
without PGx intervention. Moreover, the levels of the
index drug in the plasma of patients where the dose
was modified according to guidelines versus those
who did not undergo modification will be compared.
We suppose that the exposure of patients of both
arms is similar, and therefore drug efficacy would be
expected to be the same.

Furthermore, data regarding costs relating to ADEs
will be recorded, and a cost-effectiveness analysis will
be conducted in each one of the participating coun-
tries. The implementation of CPIC guidelines by the
treating clinician, for the index drugs and any subse-
quent drug included in the guidelines, and the other
clinicians involved in the PREPARE study, will also be
evaluated. Lastly, data regarding attitudes and knowl-
edge of PGs by the patients are going to be collected,
in the beginning and in the end of the study.

Discussion

The global burden of mental illness is on the
rise,>>* and most probably underestimated.’ With
at least 10% of the population affected by one of
a wide range of mental disorders, the personal, so-
cietal and economic costs are enormous; cost esti-
mates amount to an extraordinary US$6.0 trillion by
2030, representing treatment expenditures and loss
of productivity.” In 2015, 547 million prescriptions
of antidepressant and antipsychotic drugs took
place, costing 21.2 billion US dollars.?® Treatment of
psychiatric disorders is harassed by suboptimal ef-
ficacy and adverse drug reactions, which increase
morbidity and mortality and have detrimental ef-
fects on treatment adherence and patients’ qual-
ity of life. Recommended dosages of medications
have been determined by the doses administered
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to samples of the general population during clini-
cal trials. However, these doses are not optimal for
the whole population; PGx attempts to optimize
efficacy and minimize adverse effects by utilizing
genetic information relevant to drug pharmacoki-
netics and pharmacodynamics of the patient, in the
sense of individualizing treatment.?’ The delivering
of more efficacious and better tolerated treatment
is called for. For now, the implementation of PGx in
everyday clinical routine faces various obstacles,
such as awareness of the population and clinicians,
bioinformatics issues, and very importantly, costs.'
On the other hand, PGx carries the promise of ben-
efits for the patients, in terms of efficacy and safety,
whereas cost-effectiveness remains to be demon-
strated. The present study aims to better define
these obstacles, to find ways of remediation, and
determine cost parameters. It is expected that the
implementation of PGx guided treatment, by help-
ing to optimize clinical treatment decisions, will
eventually result in reducing adverse events and
improving patients’ adherence to treatment and
quality of life, cost-effectively.

Turning to limitations of the study, it should be
commented that the inclusion of only three antip-
sychotics, which represent only part of the routine
perscribers’ practice, could interfere with the results.
Since the study is based on existing DPWG guidelines,
however, other frequently prescribed drugs, for ex-
ample clozapine, olanzapine, risperidone, quetiapine
and others, cannot currently be examined. Secondly,
the choice of LCAT as an assessment tool for causality
could raise some arguments, since it has been shown
in one study,? that the researchers could not achieve
as high an interrater agreement as that reported by
the developers of the LCAT tool. On the other hand,
LCAT presents important strengths, such as simplicity
and practicability,”® and therefore was decided to be
suitable for a multicenter study with heterogeneous
patient sample such as the one presented here.
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KAwikn eqpappoyn tng mpoinmuikng
(PAPHPAKOYOVIOIWHATIKHG GTNV PUXLATPIKI:
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E.E. Toeppumiv,'” M. Zkwkou,*” M. Qepevrivoc,® E. Mlewpyila,?
®. Novplnc,? K. Aonuakémoulog,? ILN. Matpvog':
yia tnv opdda U-PGx otnv EAAGSa

'Epyactiipio Qapuakoyovidiwuatikric kar E§atouikeuuévne Bspansiac, Turipa Oapuakeutikic, Mavemothuio Matpwy,
2Wyyiatpikr KAwvikr, Mavemotnuiakd leviké Noookoueio Matpwvy, Mavemotrhuio Matpwyv, Mdtpa
3B Wuyiatpikr KAwvikri, EOviké kat Kamodiotpiaké Mavemotrhuio ABnvay, Attiké leviké Noookousio, ABAva
*H Oudda U-PGx otnv EAdSa: I BoukeAdtou, X. lepaciuou,® A. Aoulévne,® M. KaloyepomoiAou,’ . Kohidg,'
Z. Kopbou,' E. Kwotomoudou,’ K. Mntpémoulog,’ E. Mrdpuma,’ St. Ziaudyrou,’ A. Stabovliag,’ O. Stauomovlou’
*lodTIUN OUVEIOPOPA WG TTPWTEC OUYYPAPEIG

Wuylatptkr) 2020, 31:341-351

H peAéTn «MPOANTITIKA QAPHAKOYOVISIWHATIKA availuon yia tTnv mpoAngn avembuunTtwy evep-
YEIWV @apudkwv» (PREemptive Pharmacogenomic testing for Preventing Adverse drug REactions
- PREPARE) €ival n mpwtn MPOOMTIKH MEAETN TTPOANTITIKAG EQAPUOYAC TNG PAPHAKOYOVISIWA-
TIKAG 0TNV KAWVIKA mpd&n oTnv Eupwmn Kat Tpaypatomnole(Tal oTa mAaicla Tou TTPOYPAUUATOC
Horizon 2020. Zkomo¢ TnG MEAETNG €ival va TpoobloploBei To katd mdoo n MPOANTITIKY EQApUOoYN
™S papuakoyoviSiwpatikng (PGx) e€étaong KAVIKA KATAANAwY BlOoSEIKTWY, UE OKOTIO TNV Ka-
Bodnynon tn¢ emioyng tng 66ong Kat Tou appdakou, Ba odnyrioel oTn PEIWON TNG EUPAVIONG
KAl TNG 00BapdTNTAC AVEMBUUNTWY EVEPYEIWV QAPUAKWY TTOU oXeTi(ovTal pe Tov yovétuTo. Na
Vv emiteuén Tou oTdXoU TNG HEAETNG Ba undp&ouv duo opddec aoBevwy, pia opdada mou Ba Ad-
Bel Bepameia kata TN ocuvrOn KAWVIKN TTPAEN Kal pta AAAN mou Ba akoAouBrioel pappakoyoviSiw-
paTikd kaBodnyouuevn emAoyn @apudkou kal 66ong. To Epyaotripto OapuakoyoviSIwHATIKAG
kal E€atopikeupévng Oeparmeiag Tou Tunpatog ®appakeuTikng Tou Mavemotnuiov tng Mdtpag,
mou ouvtovilel Tn peAétn otnv EANASa, og cuvepyacia pe Tnv Yuxlatpikn KAWIKN Tou evikou
Mavemotnuiakov Noookopeiou Tng MNatpag, tnv Yuxlatpik KAwvikr tou NoooKopEiou «ATTIKOV»
Kal Ti¢ Yuxtatpikég KAvikég Tou Wuxlatpikol Noookopgiou ATTIKAG «Aa@vix, Ba emkevtpwOei otnv
évtaén 1500 aoBevwv pe YPuxika voorjuata ot omoiot 6a AdBouv avTiKatabMITIKA 1] aVTIPUXWTIKNA
Oepancia. H emotnpoviky pag umdbeon gival 0Tt n epappoyr tng PGx-kabodnyoupevng emAoyng
@appakou kat 66on¢ Ba odnyrioet oe 30% peiwon TwV KAWVIKA onuavTikwyv ADRs. tn peAétn 6a
ouumEPIANYOOLV pdpuaka yia ta omoia umdpyouv S1aBEoipeg KATEVOUVTAPLEG YPAUMES YIa TNV
kaBodnynon tng KAVIKNG emMAoyNS @appdkou Kat §éong amd tnv OAavsiky Oudda Epyaciag yia
™ Oappakoyovidiwpatiky (Dutch Pharmacogenomics Working Group Guidelines, DPWG). Oa e-
€eta000UV CUVOAIKA 7 avTIKATABMTITIKA (o1TaAompdpn, E0ITANOTIPAUN, OEPTPAAIVN, TTapo&eTivn,
Bevhagagivn, KAopumpapivn, apteImTulivn) Kat 3 avTIPuxwTika @appaka (aAomeptdoin, (oukAo-
mevOIEOAn, apimimpaloin), oxeTi(opeva pe 17 moAupop@iopoug 2 yovidiwv (CYP2D6, CYP2C19). H
EKTIUNON TNG EUPAVIONC, TNS BApUTNTAC TWV AVEMOUUNTWY EVEPYEIWV KAl TOU BaBuou artiotntag
TOU QAPHAKOU Yla TIG avemBuunTteg evépyeleg (Adverse Drug Reactions, ADRs) 8a yivel katd tnv
mapakoAouBnon oTov 1 Kal 6Toug 3 HAVEG aTto TNV évapén Tou @apUAKou, Kal 6To TENOG TOU KABE
Bpaxiova, kat pe tn xprion tng KAipakag twv Kowvwv Kprtnpiwv To§ikotntag yia tig AvemBounteg
Evépyeleg (Common Toxicity Criteria for Adverse Events Scale, CTCAE) kal Tou aAyopiBuou tou
Epyaleiou Extipnong Artidotntag tou Aifepmoul (Liverpool Causality Assessment Tool, LCAT). Ta a-
TIOTEAEOUATA TNG MEAETNG HAG AVAUEVETAL VA GUPPBAANNOLY onpavTikd oTn BeAtiwon Tng moldtnTag
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(wNAC Twv acBevwy PE PUXIKA VOOHHATA, TTAPEXOVTAG TO KATAAANAO @APUAKO, 0TNV KATAAANAN
660N, YE yVWPOVA TNV ATTOTEAECUATIKOTNTA, TNV ACPAAELA KAl TO KOOTOC.

Né€erg eupeTnpiou: NMPOANTITIKY QOPHAKOYOVISIWHATIKY, EEOTOUIKEVUEVN 1ATPIKY, AVTIPUXWTIKA
@APHAKA, avTIKATAONTTIKA @dppaka, CYP2D6, CYP2C19.
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