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MNormal sequence

|l arc | aAac]cer|ceecfcecs | TcA |cce Lizalric ] caT |

Methionine Arginine PruJiine Pro*ine Leucine

Asparagine Arginine Serine Leucine Arginine
Silent mutation

| ATa | Aac | ceT|cGe|cca | Tec |cca | 1TA |TTG |caT |

Methionine Arginine l Proline Pro*ina l Leucine

Asparagine Arginine Serine Leucine Arginine
Conservative missense mutation

| AT | Aac | ceT|cGe|cce | Aaca|cce | TTA lTTG |CGT |

Methionine Arginine Proline l Proline Leucine

Asparagine Arginine Threonine Leucine Arginine

Nonconservative missense mutation

| Atc | AAc | ceT|ceec|cce|cea|cca | T1Aa lTTre | caT |

Methi'!':mine Arginine l Prn‘ljina l Prn‘liine l Leucine

Asparagine Arginine Proline Leucine Arginine
Nonsense mutation

| Ate | aac| ceT|ceec|cce | TaA |cce | TTA |TTG |CcaT |

Mathionine Arginine Proline

Asparagine Arginine Stop
Frame-shift mutation

| At | AAc ] ceT|ceec|cea | 1e6 | ace JeTT | ATT |GCG |
|

Methionine Arginine Pr[‘ﬁine Threonine Isoleucine

Asparagine hrgi;&ine Sering Valine Alanine

NEIM 347(19): 1
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rends In Fhammacological Sciences

Fig. 1. Overview of some of the major molecular mechanisms that can result in altered human drug metabolizm, The transcription—translation pathway
resulting in normal engyme and metabalism iz shown by the thick arrows and the thin armows represent genetical ly altered pathweays . Example=s of genstic
polymorphizmz that lead to no or inactive enzyme include gene deletions and frameshift, mizsense, nonsense and splice-site mutations. Polymorphizms
resulting in amino acid substitutions can give rise to an unstable enzyme or an enzyme with an altered active zite (represented by the red region of the
enzyme), causing a change in substrate specificity. Furthermore, duplication/multiduplication of active genes can result in higher levels of mBNA and
enzyme and therefore increased metabolic activity, Esamples of common human cytochrome PASD variant alleles that have besn found to cause the cor
responding changes in drug metabolizm are shown at the bottom of the diagram. The black vertical lines represent the boundaries between the genes and

ncsPrarmeacolsSci20:3

249 1999



ww_

1902
1953

1953 =1954
1956

12)57

» 1959 «Ewoayoyn tov Opov «DAPMAKOI'ENETIKH» - Friedrich Vogel -
“Moderne Probleme der Humangenetik” - Ergebn Inn Mewerheilkd

s 19YY7 «Eioaymyn tov Opov «DAPMAKOI ENOQOMIKH»

s Yyl OloxAnpwon Ipoypaupatog Amokmotkonoinong Avopmmivov I'evipotog

‘Evapén Xaptoypdenong ATlotonmv

Oonyia Opyavicuod Gapudkwv kat Tpoeinmv yio ITIPOAIPETIKH
Katd0eon ®apuakoyevoukov Meietov yia v Eykpion Kvkiopopiog
Néwv Oeapudkmnv



wORLENOL.,
ﬁﬂ

[ONIAIO ENQMA

OAPMAKOI'ENETIKH — OAPMAKOI'ENQMIKH
OEPATNIEYTIKH ODAPMAKEYTIKH
[ EPEYNA
ENA ®APMAKO — ENA TENQMA —

IHOAAA TENQMATA IHOAAA PAPMAKA



ww_

1902
1953

1953 =1954
1956

12)57

» 1959 «Ewoayoyn tov Opov «DAPMAKOI'ENETIKH» - Friedrich Vogel -
“Moderne Probleme der Humangenetik” - Ergebn Inn Mewerheilkd

s 19YY7 «Eioaymyn tov Opov «DAPMAKOI ENOQOMIKH»

s Yyl OloxAnpwon Ipoypaupatog Amokmotkonoinong Avopmrivov I'evipotog

‘Evapén Xaptoypdenong ATlotonmv

Oonyia Opyavicuod Gapudkwv kat Tpoeinmv yio ITIPOAIPETIKH
Katd0eon ®apuakoyevoukov Meietov yia v Eykpion Kvkiopopiog
Néwv Oeapudkmnv



. Training.
i

i
il

| =
Genomics to society

N
1
i

L]

1

Computaﬁonﬂ_"'biOIOgy

Genomics to biology

,... : 4
i

Collins et al:, A v}i,si.o'n for. the futlre of geﬁonﬁsearclh__-
. Nature422:835, 24 April 2003 /

{ :..::i



ww_

1902
1953

1953 =1954
1956

12)57

» 1959 «Ewoayoyn tov Opov «DAPMAKOI'ENETIKH» - Friedrich Vogel -
“Moderne Probleme der Humangenetik” - Ergebn Inn Mewerheilkd

s 19YY7 «Eioaymyn tov Opov «DAPMAKOI ENOQOMIKH»

s Yyl OloxAnpwon Ipoypaupatog Amokmotkonoinong Avopmmivov I'evipotog

‘Evapén Xaptoypdenong ATlotonmy

Oonyia Opyavicuod Gapudkwv kout Tpoeinmv yio ITIPOAIPETIKH
Katdbeon ®apurakoyevoukov Meietov yia v Eykpion Kvkiogopiog
Néwv Oeapudkmnv



Your DNA Affects Your Response to Drugs

Safe, effective Safe, not effective Unsafe, not Unsafe, effective
effective




2TOXOI ®APMAKOIENQMIKHZ

OEPATEYTIKH GAPMAKEYTIKH EPEYNA

ANAMTY=H NEQN PAPMAKQN
EMNANA=ZIOAOTHZH KYKAODOPOYNTQON GAPMAKQON

MEF>XTH AMNOTEAEXMATIKOTHTA
EAAXIZTH TO=IKOTHTA

MOPIAKH AIA®OPIKH AIATNQZH ANAMTY=H GAPMAKQN EIAIKQN NOZQN
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Table 1. Pharmacogenetics of Phase | Drug Metabolism.*

Frequency of Variant Poor- Representative
Drug-Metabolizing Enzyme Metabolism Phenotype Drugs Metabolized Effect of Polymorphism

ochrome P-450 2D6 6.8% in Sweden Debrisoquint= Enhanc ru ect
Cytoch d ebrisoq hanced drug effi
in China arteine nhanc ru ect
CYP2D6 1% in Chinal? Sp ineld Enhanced d geﬁ
Mortriptyline2® Enhanced drug effect
Codeine® .28 Decreased drug effect

Cytochrome P-450 2C9 Approximately 3% in England?? (those Warfarin22.32 Enhanced drug effect?#-32
(CYP2C9) homozygous for the*2 and *3 alleles) Phenytoin3t. 2

Cytochrome P-450 2C19 2.7% among white Armericans®® Orneprazole?4* Enhanced drug effect?¢.%
(CYP2C19) 3.3% in Sweden
14.6% in Chinat?
18% in Japan?3

Dihydropyrimidine Approximately 16 of populatienis Fluerourac|#4° Enhanced drug effect342
dehydrogenase heterozygous™

Butyrylcholinesterase Approximately 1 in 3500 Europeans#! Sucdnyl choline®st Enhanced drug effect® !
(pseudocholinesterase)

# Exarmples of genetically polymorphic phase | enzymes are listed that catalyze drug metabolism, including selected examples of
drugs that have clinically relevant variations in their effects.

Pharmacogenetics of Phase | Drug
Metabolism

NEIM 348(5):525537, 2003
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Principal enzymes exhibiting a polymorphism implicated in drug metabolism
Phase | — modifications of functional moieties, Phase || — conjugation with endogenous compounds, AHD - alcohol dehydrogenase; ALDH
— aldehyde dehydrogenase; CYP — cytochrome P450: OPD — dihydropyrimidine dehydrogenase; NAOT — NADPH-quinone oxidoredoctase;

Med Sci Monit 8(7):RAL5LES, 2002



Blacks=

CYFIA4 and CYP3AS SActivity

Simulated Activities of Cytochromes450 CYP3A4 and
CYP3AS5 in Blacks and Whites

NEIM 248(6):535549, 2009



CYP2D8P

¢ CYP2D gene cluster

-1584G->C  G31A C1023T G1659A G1846A C2850T
C100T C1039T G1661C 1863 9bp rpt | A2953C
1707del
G1758A 2549406
G1758T 2613AGA del

The CYP2D6 locus

Nature Reviews Drug Discovery 3; 24871 (2004
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YNEPTAXEIZ METABOAIZTEZ
ANAMOTEAEZMATIKOTHTA 'H YIIOGEPAIEIA
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Nature Reviews Gerietics 9; 8696 (2004



XHMEIOQOEPAIIEYTIKA X XHMATA I

| REGIMEN DRUGS INCLUDED

|
LVSFU2 * 5-FU, Leucovorin

FOLFOX 4,6, 7 5-FU, Leucovorin, Oxaliplatin

FOLFIRI 5-FU, Leucovorin, Irinotecan
ECF 5-FU, Epirubicin, Cisplatin




« DPYD(DPD deficiency)

— Three common variations account for the majority o
known 5-FU toxicity to date
e [VS14+1 G>A, D949V, and I1560S

— More than 40 different variations DPY D have been
identified as causing DPD deficiency

— Full sequencing is the “gold standard” for identify
mutations

Mol Cancer Ther 2006. 5(11): 289-291.



Nature Reviews | Cancer

Nature Reviews Cancer. 2003; 3:330-38.




ANEITAPKEIA DPD

DPD Deficiency

In the presence of certain variations in DPYD, lower amounts of DPD enzyme are available to adequately inactivate

the normal 5-FU dose. This results in higher levels of active drug in the body prohibiting DNA synthesis and
leading to adverse events.

Up to 100% !

_ Active Drug | Toxic Dose

5-FU dose

M  OHeathycel

Q Cancer Cell

O TS Enzyme
& 5-FU

« Variations in DPYD can lead to DPD insufficiency

e This results in an inability to inactivate 5-FU leading to

Increased levels of active drug in the system that can
result in greater toxicity
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Table 2. Pharmacogenetics of Phase || Drug Metabolism.*

Frequency of Variant Poor-

Drug-Metabolizing Enzyme Metabolism Phenotype

N-Acetyltransferase 2 52% among white Americanst©

17% of Japanesess

Uridine diphosphate-glucurono-  10.9% among whites®
syltransferase 1AL (TATA-box 4% of Chinesesc
polymorp hism) 1% of Japaneset®

Thiopurine S-methyltransferase Approximately 1 in 300 whites5057
Approximately 1 in 2500 Asians¥

Catechol O-methyltransferase Approximately 25% of whitesst

Representative
Drugs Metabolized

lsoniazidto
Hydralazine!!
Procainamidel?

Irinotecans!
Bilirubingz

Mercaptopurines!
Azathioprine

Levodopast &5

Effect of Polymorphism

Enhanced drug effect!?

Enhanced drug effects
Gilbert's syndromes2

Enhanced drug effedt

(toxiaty)7-53

Enhanced drug effectsLés

* Examples of genetically polymorphic phase Il (conjugating) enzymes are listed that catalyze drug metabolism, induding seleced
examples of drugs that have dinically relevant variations in their effects,

NEJIM 348(6):525537,




Phase |

’ e HMT
’TFHT GOMT

Principal enzymes exhibiting a polymarphism implicated in drug metabolism

COMT — catechal-C-methyl ransferase: GST — glutathion S-tranferase; HMT — histaming methyl-transferase; NAT — N-acetyl transferase;
STs —sulfotransferases: TPMT — thiopurine methyltransferase: UGTs — uridine 5*-triphosphate glucuronosyl transferases

Med Sci Monit 8(7):RAL5LES, 2002
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267 Subjecls
B ‘Fasl acetylators for NAT2
B 'Slow” acetylators for NAT2

Subjects (no.)
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Plasma Isoniazid Concentration (pg/mi)
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A,

TPMT
6-M topuri 6-MeMP
ErcaAploOPUrine w—| (inactive)

Thioguanine nucleotides B.
incorporation into DNA TEMT -
* Antitumor effect
* Myelosuppression TPMT*2 ol ot el | ol H T =
i #activity) T ATE  EE36C

{Als = P

TPNTA O THHCHHICHHE
(# antivity) T ATa GB40A  ATISG
(hlaw The)  (Tyemb Cosd

TPMT=3(
1 twciviey) —{ = [ HHHHHH-E
ATE AT1EGE
] (Tyrm Gs)

6-MP dosage
(mgmifaeek)

multmut  wiimul wiiwt
TPMT genotype

Thiopurine methyltransferase and mercaptopurinefhe

(A) The anticancer drug 6-mercapropurine (6-MR)asverted by hypoxanthine phosphoribosyl transée(B$°RT) to
thioguanine nucleotides, its active metabolites.

(B) The four major alleles aFPMT are shown.

(C) 6-MP dose requirements dependl®&MT genotype.

Biochirn Blophys Acte: Reviews on Carncer 1603(2):491, 2003
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A polymorphism in UDP-glucuronosyltransferase 1A1JGT1Al) influences
the outcome of irinotecan therapy

.

Blochirrn Blopnys Actar Reviews I Cancer 1603(2):£EL71, 2003



e TYMSvariations
— 2R/2R

— 2R/3R
— 3R/3R
— 4R variations have also been described

e The 2R/2R variation confers a 1.4-2.5-fold inceshask
for adverse events



Nature Reviews | Cancer
Nature Reviews Cancer. 2003; 3:330-38.
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TS Deficiency

In the presence of TYMS variations, there are decreased levels of TS enzyme. When there is not enough TS enzyme
available to bind with the active 5-FU, DNA synthesis is prohibited which leads to adverse events.

|
~15% Active Drug ! Toxic Dose

o0 BB
X

|
' 1 (D Healthy Cell
: b .

|

Q Cancer Cell

J TS Enzyme
g 5-FU

 Variations in TYMS can lead to altered TS expression

* Lower levels of the TS enzyme can lead to
— Increased levels of active 5-FU
— Toxicity
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Table 12 | Pharmacogenetic variants that have been significantly associated with drug response in at least two studies

Drug transporter

ABCB1 MDR1, P-glycoproten 1~ C3435T TT patients are less kkely to have drug-resistance epiepsy than CC and have
ncreasad immung rmnmmmﬁrﬂhﬁnn of antretroviral treatment
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G2677TA (p=0.03. Kruskall-Wallis test) C3435T (p=0.08, Kruskall-Walhs test)

35 A -

30 4 30 4
25 - 25 4

20 - 20 |

15 - L 15 -

_1n = --:',. PR '-_r'l-..;:..: _I u 4

05 - 05 4

0 0
wi/m m/m wi wi/m m/m
(n=4]) (n=14) (n=20) (n=34) (n=19)

Influence of MDR1 G2677(T,A) and C3435T SNP on the tacrolimus dose
requirements of kidney transplant recipients 1 month after tacrolimus introduction

Transplantation 78:31:815, 2004
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Table 1. Genetic Polymorphisms in Drug Target Genes That Can Influence Drug Response.*

Gene or Gene Product

Medication

Drug Effect Associated with Polymorphism

ACE

ACE inhibitors (e.g., enalapril)

Fluvastatin

Rencprotective effects, blood-pressure reduction, reduc-
tion in left ventricular mass, endothelial function®2-4¢

Lipid changes (e.g., reductions in low-density lipoprotein
cholesterol and apolipoprotein B); progression or re-
gression of coronary atherosclerosis#!

Arachidonate 5-lipoxygenase

By-Adrenergic receptor

Bradykinin B2 receptor

Dopamine receptors (D2, D3,
04

Leu kotriene inhibitors

Ba-Agonists (e.g., albuterol)

ACE inhibitors

Antipsychotics (e.g. haloperidel,
clozapine)

Improvement in FEV 42

Bronchodilatation, susceptibility to agonist-induced de-
sensitization, cardiovascular effects+352

ACE-inhibiter—induced cough™*

Antipsychotic response (D2, D3, D4), antip sychotic-
induced tardive dyskinesia (D3), antipsychotic-induced
acute akathisia (D3)525¢

Estrogen receptor-a

Conjugated estrogens
Hormone-replacement therapy

Increase in bone mineral density”
Increase in high-density lipoprotein cholesterol5&

Glycoprotein Illa subunit of gly-
coprotein IIb/Illa

Aspirin or glycoprotein |1b/Illa
inhibitors

Antiplatelet effect®?

transporter

Serotonin (5-hydroxytryptamine) Antidepressants (e.g., clomipra-

mine, fluoxetine, paroxetine)

5-Hydroxytryptamine neurotransmission, antidepressant
response?®e?

* The examples shown areillustrative and not representative of all published studies, which exceed the scope of this review. ACE
denotes angiotensin-converting enzyme, and FEV; forced expiratory volume in one second.
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Table 2. Genetic Polymorphisms in Disease-Modifying or Treatment-Modifying Genes That Can Influence Drug Response.*

Gene or Gene Product

Disease or Response Association

Medication

Influence of Polymorphism
on Drug Effect or Toxicity

Adducin

Hypertension

Diuretics

Myocardial infarction or strokes®®

Apolipoprotein E (APOE)

Progression of atherosclerosis, is-

chemic cardiovascular events

Statins (e.g., simvastatin)

Enhanced survival?®7t

Apolipeprotein E (APOE)

Alzheimer's disease

Tacrine

Clinical improvement??

HLA

Toxicity

Abacavir

Hypersensitivity reaction”7*

Cholesterol estertransfer
protein (CETP)

lon channels (HERG,
KvLQT1, Mirk, MiRP1)

Methylguanine methyl-
transferase (MGMT)

Parkin

Progression of atherosclerosis

Congenital long-QT syndrome

Glioma

Parkinson's disease

Statins (e.g., pravastatin)

Erythremydn, terfenadine, cisa-
pride, clarithromycin, quinidine

Carmustine

Slowing of progression of atherosclerosis by

pravastatin’s

Increased risk of drug-induced torsade de

pointes’&7

Response of glioma to carmustine®?

Levodopa Clinical improvernent and levodopa-induced

dyskinesias”™

Prothrombin and factor V Oral contraceptives Increased risk of deep-vein and cerebral-vein

thrombosis with oral contraceptives®®

Deep-vein thrombosis and
cerebral-vein thrombosis

Stromelysin-1 Atherosclerosis progression Statins (e.g., pravastatin) Reduction in cardiovascular events by prava-
statin (death, myocardial infarction,
stroke, angina, and others); redudion

inrisk of repeated angioplasty®!

* The examples shown areillustrative and not representative of all published studies, which exceed the scope of this review.
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Table 2. Risk Factors for Drug-Induced
Torsade de Pointes.*

Female sex1©
Hypokalemiatt12
Bradycardiatl12

Recent conversion from atrial fibrillation, especially with
a QT-prolonging drug!3.14

Congestive heart failure!s

Digitalis therapy!®

High drug concentrations (with the exception of quini-
dine)

Rapid rate of intravenous infusion with a QT-prolonging
drug??

Base-line QT prolongation®

Subclinical long-QT syndrome!&19

lon-channel polymorphisms29-22

Severe hypomagnesemia

* Studies providing evidence of the effects are cited in the
table.

NEIM 350(10):1014.022, 2004



Predictive testing for complex genetic traits in families:
sudden cardiac death



Table 1. Drugs That May Cause Torsade de Pointes.*

Drugs commeonly involved

Disopyramide

Dofetilide

Ibutilide

Procainamide

Quinidine

Sotalol

Bepridil

Other drugsy

Amiocdarone

Arsenic trioxide

Cisapride

Calcium-channel blockers: lidoflazine (not marketed in
the United States)

Antiinfective agents: clarithromycin, erythromycin, halo-
fantrine, pentamidine, sparfloxacin

Antiemetic agents: domperidone, droperidol

Antipsychotic agents: chlorpromazine, haloperidol,
mesoridazine, thioridazine, pimozide

Methadone

Further information on the strength of the evidence link-
ingwvarious drugs to torsade de pointes may be found at
http: f furww.torsades.org.

T The level of risk associated with these drugs depends on

the dose and the population beingtreated; in general,

the risk is probably less than 1 percent.

NEJIM 350(10):101=



TABLE 18. Categories with Largest Numbers of Deaths

% of All
Exposuras
Category in Category

Analgesics
Sedativerhypnoticsiantipsychotics
Antidepressants

Stimulants and street drugs
Cardiovascular drugs

Alcohols

Chamicals

Anticomnvulsants

(Zases and fumes

Antihistamines

Muscle relaxants

Hormnones and homone antagonists
Cleaning substances

Automotive products

Asthma therapies

FPesticides

0221
0.266
0275
0.464
0.280
0.168
0106
Q.87
0118
0.066
0.228
0.073
0012
0173
0.108
0012
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e Restriction Fragment Length Polymorphism
(RFLP)

e Single-Stranded Conformation
Polymorphism (SSCP)

e Temperature or Denaturing Gradient Gel
Electrophoresis (TGGE/DGGE)
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cDNA synthasis

Polymerase
chain reaction

CONA

In vitro transcription

Amplicon(s)

Labelled cRNA

Fragmentation

End labelling
Fragmentation
b 4 ez
o= om—=

Oligonucleotide microarrabased genetic variation detection or
geneexpression analysis

Nature Reviews Drug Discovery 3; 2481 (2004)
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Table 1 Drugswith available pharmacogenetic tests

Drug name Pharmacogenetic test Test name?

Pharmacogenetic information in drug label (drug label URLY)

Abacavir HLA-B*s701 HLA-B5701 test

"Prior to initiating therapy with abacavir, screening for the HLA-B*5701
alkeko = recommended:; this approach has been found to decreasa the

risk of hypersensitivity reaction.” (Ziagen (abacavir} label: httpfwanw.,

fda.gov/cder/foiflabel/2008/02097 75019,020078502 Hbi. pdf)

TheraGuide 5-FU

“Efudex should not be used in patients with dityydropyrimidine
dehydrogenase (DPD] deficiency” (Erudex (luorouradl) labal:
hitpewww fda.govioder/foi/labal! 20050 16831 5049 pdf)

Irinotecan UGT1AT*2E Invader UGET1AT Molecular Assay

"When administered in combination with other agenits, orasa
single-agent, 3 reduction in the starting dose by at least one level

of CAMPOSTAR should be considerad for patients kmownito be
homozygous for the UGT1A1*28 allele” (Camptosar (iinotecan) label:
hittpe e fidagow/oder/foiTabel! 200670205 7 1503060L.pdf)

Promatheus TPMT Genstics

"Itis recommended that consideration be given to either genatype or
phenotype patients for TPMT. (fmuran (azathioprine) label: httpa/fwan,
fda.gov/cderfoilabel 2008/01 63245031 ,01 7391501 HbL pdf)

Cytochrome P450 203
and VEORC1 warfarin genotyping

"The kower initiation dosas should be considered for pationts with
certain genatic variations in CYP2C9 and VEORCT enzymes.” (Coumadin
{wrarfarin} label: hitps/fwww fda.gow/'cdenfolTabel/ 2007/

002 18s105ibIvz . pdf)

Tamcodfien Tamoxifen responss

Mo information on CYP2D6 genotype and response to tamoxifen on
drug label. (Tamaoxifen label: http=/dailymed nim.nih.gov/dailymed/
druginfocfimid=4262)

HLA-B*1502 HLA B*1502 carbamazepine
sensitivity

“Patients with ancestry in genetically at-risk populations should be
scregned for the presence of HLA-B* 13502 prior toinitiating treatment
with Tegretod. Patients testing positive for the allete should not be
treated with Tegratol unless the benefit clearly outweighs the risk”
[Tegretol (carbamazepine) label: http'Ssnwner fda.govcden ol

label/ 2007 /01 66085008|0].pdf)

Mo informiation on HLA-DGE1 genotype and response to clozapine
on drug label. (Clozaril (chozapine) label: http/Ydailymed. nim.nih.goy/
dailymed/druginfo.cimid=8631)




Warfarin Pharmacogenomics

CYP2C9 Vletabolites
/ﬂtahnlism

- (Pharmacokinetics)
Therapeutic Effect
wﬂﬂﬂdyn amics)




Table 1
CYP2C9 Alleles and Effect on Enzyme Metabolism

Effect on Enzyme

CYP2C9 Allele Nucleotide Change Metabolism
*1 None (wild type) Norm:llcicie‘),(ittsnswe)
*2 430C>T Reduced activity
*3 1075A>C Minimal activity
*4 1076T>C Reduced activity
*5 1080C>G Reduced activity
*6 818delA No activity
*11 1003C>T Reduced activity




Sensitivity to Warfarin Based on Combined CYP2C9 and

Table 2

VKORC1 Genotypes
Warfarin CYP2C9 VKORC1
sensitivity genotype promoter
genotype
Normal *q /%1 G/A
Less than normal *q [*1 G/G
*¥1/*2
Mild *2[*2 G/G
*1/*3
*¥1/*2
Moderate *2[%2 G/A
*1/*3
*q [*1 A/A
High *2[*3 G/A
*q [*2 A/A
Verv hiah *2[*2
ery hig *1 [*3
*2[*3 A/A

*3/*3




From Tamoxifen to Endoxifen via CYP2Dé6

Tamoxifen 4- hydrnxy-TAM
*E

CYP3A

W
r.*]
§ /
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N-desmethyl-TAM Endoxifen



Qutline of Action of Endoxifen
on Breast Cancer Tissues
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PathVysion HER2 DNAProbeKit  "Detiection of HER2 protain overexpression is necessary for selection
of patients appropriate for Herceptin therapy because these are the
only patients studied for whom benefit has been shown. Assessment

for HER2 overexpression and of HER2 gene amplification should be
performed by boratories with demonstrated proficiency in the

specific technology being utilized. (Herceptin (trastuzumab) label:
hittp://daitymed nim.nih.gov/dailymed/drugInfo.cim?id=8221)

Dasatinib BCR-ABL BCR-AEL quantitation in CML: "SPRYCEL is alsoindicated for the treatment of adults with Philadelphia
Imatinib (BCRand ABLY BCR-ABL mutations in CML chromaosome-pasitive acute lymphoblastic leukemia (Ph+ ALL) with

translocation) resistance of intolerance to prior therapy! (Sprycel (dasatinib) [abet:
http://daitymed.nim.nih.gov/dailymed/druginfo.cim?id=8592)

CYP2D6 AmpliChip CYP450 Test “Patients should be genotyped for CYF206 prior to treatment with dally doses
of tetrabenazine over 50mg. Patients whio are poor metabolizers shouldnot
be given daily doses greater than 50mq. (Xenazine (tetrabenanne) labal:
httpy/Aweww fda.govicder foitabel/ 2008021 894ibl. pdf)

3-FU, SHworouracil; CML, chronic myslogenous leukemia; HER2, human epidermal growth factor receptor 2, TPMT, thiopurine methyliranslerase,

"The names of spacific pharmacogenetic tests are provided for informiation purpases only s examples of available tests and do not constitute an endorsement of any particular
test or vendor. “AN URLs were retrieved on 3 March 2009 Pharmacogenetic tests and vendaors of these tests were identified through Intemat searchies using the Google search
enging (http:/'www.googlecom) and by searching the Food and Drug Administration (FOA} website (http'www.fda.gov) and the Pharmacogenomics Reporter website
(httpe! www.genomeweb.comdnewslatter/ pharmacogenomics-reporter) using gene names, variant namas, and/or drug namies as query terms. For 2ach drug, the most recent
dinug label was retrievad from the FDA website (httpowwaraccessdata fda.govw/Soripts/cden/ DrugsatF DA indes ofm: if the most recent drug label version was unavailable from
the FDA but was available at DailyMed, the label was retrieved from DailyMed (hitp-//dailymed.nim.nih.gov/dailymed/about.cfm.
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PathVysion HER2 DNAProbeKit  "Detiection of HER2 protain overexpression is necessary for selection
of patients appropriate for Herceptin therapy because these are the
only patients studied for whom benefit has been shown. Assessment

for HER2 overexpression and of HER2 gene amplification should be
performed by boratories with demonstrated proficiency in the

specific technology being utilized. (Herceptin (trastuzumab) label:
hittp://daitymed nim.nih.gov/dailymed/drugInfo.cim?id=8221)

Dasatinib BCR-ABL BCR-AEL quantitation in CML: "SPRYCEL is alsoindicated for the treatment of adults with Philadelphia
Imatinib (BCRand ABLY BCR-ABL mutations in CML chromaosome-pasitive acute lymphoblastic leukemia (Ph+ ALL) with

translocation) resistance of intolerance to prior therapy! (Sprycel (dasatinib) [abet:
http://daitymed.nim.nih.gov/dailymed/druginfo.cim?id=8592)

CYP2D6 AmpliChip CYP450 Test “Patients should be genotyped for CYF206 prior to treatment with dally doses
of tetrabenazine over 50mg. Patients whio are poor metabolizers shouldnot
be given daily doses greater than 50mq. (Xenazine (tetrabenanne) labal:
httpy/Aweww fda.govicder foitabel/ 2008021 894ibl. pdf)

3-FU, SHworouracil; CML, chronic myslogenous leukemia; HER2, human epidermal growth factor receptor 2, TPMT, thiopurine methyliranslerase,

"The names of spacific pharmacogenetic tests are provided for informiation purpases only s examples of available tests and do not constitute an endorsement of any particular
test or vendor. “AN URLs were retrieved on 3 March 2009 Pharmacogenetic tests and vendaors of these tests were identified through Intemat searchies using the Google search
enging (http:/'www.googlecom) and by searching the Food and Drug Administration (FOA} website (http'www.fda.gov) and the Pharmacogenomics Reporter website
(httpe! www.genomeweb.comdnewslatter/ pharmacogenomics-reporter) using gene names, variant namas, and/or drug namies as query terms. For 2ach drug, the most recent
dinug label was retrievad from the FDA website (httpowwaraccessdata fda.govw/Soripts/cden/ DrugsatF DA indes ofm: if the most recent drug label version was unavailable from
the FDA but was available at DailyMed, the label was retrieved from DailyMed (hitp-//dailymed.nim.nih.gov/dailymed/about.cfm.
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Resistance of Philadelphia-chromosome positive leukemia towards the kinase inhibitor
imatinib (STI571, Glivec): a targeted oncoprotein strikes back




PathVysion HER2 DNAProbeKit  "Detiection of HER2 protain overexpression is necessary for selection
of patients appropriate for Herceptin therapy because these are the
only patients studied for whom benefit has been shown. Assessment

for HER2 overexpression and of HER2 gene amplification should be
performed by boratories with demonstrated proficiency in the

specific technology being utilized. (Herceptin (trastuzumab) label:
hittp://daitymed nim.nih.gov/dailymed/drugInfo.cim?id=8221)

Dasatinib BCR-ABL BCR-AEL quantitation in CML: "SPRYCEL is alsoindicated for the treatment of adults with Philadelphia
Imatinib (BCRand ABLY BCR-ABL mutations in CML chromaosome-pasitive acute lymphoblastic leukemia (Ph+ ALL) with

translocation) resistance of intolerance to prior therapy! (Sprycel (dasatinib) [abet:
http://daitymed.nim.nih.gov/dailymed/druginfo.cim?id=8592)

CYP2D6 AmpliChip CYP450 Test “Patients should be genotyped for CYF206 prior to treatment with dally doses
of tetrabenazine over 50mg. Patients whio are poor metabolizers shouldnot
be given daily doses greater than 50mq. (Xenazine (tetrabenanne) labal:
httpy/Aweww fda.govicder foitabel/ 2008021 894ibl. pdf)

3-FU, SHworouracil; CML, chronic myslogenous leukemia; HER2, human epidermal growth factor receptor 2, TPMT, thiopurine methyliranslerase,

"The names of spacific pharmacogenetic tests are provided for informiation purpases only s examples of available tests and do not constitute an endorsement of any particular
test or vendor. “AN URLs were retrieved on 3 March 2009 Pharmacogenetic tests and vendaors of these tests were identified through Intemat searchies using the Google search
enging (http:/'www.googlecom) and by searching the Food and Drug Administration (FOA} website (http'www.fda.gov) and the Pharmacogenomics Reporter website
(httpe! www.genomeweb.comdnewslatter/ pharmacogenomics-reporter) using gene names, variant namas, and/or drug namies as query terms. For 2ach drug, the most recent
dinug label was retrievad from the FDA website (httpowwaraccessdata fda.govw/Soripts/cden/ DrugsatF DA indes ofm: if the most recent drug label version was unavailable from
the FDA but was available at DailyMed, the label was retrieved from DailyMed (hitp-//dailymed.nim.nih.gov/dailymed/about.cfm.




Effects of Tetrabenazine

Tetrabenazine employs two
mechanisms to reduce the
amount of dopamine in the
brain. Decrease in dopamine
activity reduces the effects of
chorea in HD patients,

Tetrabenazine binds to VMATS,
allowing dopamine particles into




WARNINGS
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Roche AmpliChip P450 Array

Nature Reviews Drug Discovery 3: 22288 (2004)
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Phase III

Feasibility Studies

1000 Exploratory research projects

The relative number of research projects from the arliest phases of drug
discovery until the final stages of development ancegistration

Europear Neuropsychogharrmzacolodyd91499, 2001
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Table 1 | Biotechnology and genomics companies developing pharmacogenstics

Cormpary Fournd e Location Focis

Aeadia Phamnaceuticals 1897 LIS FPharmacocenomic dnag cf=cowany in
p=wchiatry

Ayt 1212 L= e chiips for pharmascogenashic
apHications

Axis-Shiald 1282, ] o Cinical diagnostics

Calkera Ciagnostcs 2200 L= inkcal PGx diagnostics

Caracen 1505 LIS PG assaciation and toxicoosnomic

shclie=

Cnical PGx diagnostics
iphammacoganoimics SRS

DeCODE (Encodks)

1906 (1 290

CiaDecous= isay LI Zhinical PGy diagnostics
CHlaPrint Gencimics 20000 LIS Cinical PGx diagnostics
Oz 2001 LI Pz geretic analy=is sardcas
Epidauro=s hE= =g Sarmarsy PEx as=ays and semvices
EHoiosnomics 12E1a CEmrmarny Cinical PGy diagnostic=s
Exon Hit Therapeutics 1T Francs Cinical Pox diagnostics
First Gonetic Thust 2200 = Gerotic banking sarvicass
£saifar 1827 Carmary inikcal PGx diagnostcs fviral
gerdbyping)
GAE Bioscienoass 2000 CEErmarny P gernaotyping sarvicas
Cenaksarnce 1257 L= P sandcas ard disgnastics
Cena Looic 145514 LI Tocd coenomic Sorivcas
Senako 1957 LI= Cirect 1o consurmear PG taslirg
CGenormics Health 2000 LI P patient taslirg sarvdoss
Sen=at [Sarcho) 19894 Eﬁr;l:!jgl;ﬂw:' .ﬂ;ﬂﬁg&nn shacles of dnigg
SGentri= 2001 L= CCinical PGx diagnostics
InteraLkin Gernstics 1200 LIS P ciagnostics
kAill=rnicem 1283 LIS Cinical PSx diagnostics!
phanmaEocgeriomic drug discovery
Fyriadd Cernatics 1201 | S Cinical PGy sa==ociaticn studies
Circhid Bicedanoes 1E85 L= and LIK P genchyping services
Chcacen 1297 LI P associalion stucies
Farlecen 200 LIo PEx association shuclies
Sokona e ] i< P diagnostics
Third Wawe 1203 LIS iZinical PGx diagnostics

Wil Geniormics 200 Tarmwvar Pisx associalion shucies
RO, clinical ressanch anganeaton; PGe, phammacoogenstics; LR Uingesd Rinodom; LS, Uinbed Slaies.




Box 1| Pharmacogensatics investors

lS-hased
Abbott Laboratories. 4 | Amgen, 1| Becton Dickinson, 21 Biogen, 3| Bristol-Myers Squibls, 5|
Dade Behring, 11 Janssen, | | Lillw 21 Merck, 3 1 Plizer®, 10 | Schering Flough, 1 1'Wyeth, |

Furapean Union-based
Astrafeneca, 3 | Aventis’, 3 | Baver, 4 | Biomering 11 Bochringer Ingelheim, 11GlaxoSmithKline,
111 Kovartis, 2| Novo Nordisk, 1 | Roche, 2 | Rache Diagnostics, 3| Sanobi Synthalaba, 1

lipinese companies
Daichi, 2 1Ono Pharmacenticals, | | Sankya, |

“Includes Parke-Davis, Warner Lambert and Pharmacia. “Includes Rhone Poulenc Rorer.
‘Includes SmithKline Beecham. Numbers refer to mimber of alliances with other companies.



Non-responders [ Responders

Actual non-response  Possible non-response  Actual response

Possible response

Freuency in the population

-

Y

Low High

Predicted individual response to hypothetical drug X

Clinical validity of testing—the probabilistic nature
of pharmacogenomics

M 3251452~ 1456, 2004




Schematic representation of pharmacogenomic ‘playst and their relationships

FDA, Food and Drug Administration; NIH, National In stitutes of Health

Nature Reviews Drug Discovery 3; 2828 (2004



KPITHPIA AITIOAOXHYX DPAPMAKOI ENOQOMIKOQN
NOIIAZ TN 28 TGN D LCH 7 B A PIYIOT 57

HOIKA
KOINQNIKA
OIKONOMIKA

NOMIKA
KANONEX AEONTOAOI'TAX



W Brigham and Women's Hospital Tr Children’s Hospital Qakland

17 Indiana University ¥ Mayo Foundation

11 Stanford University 17 University of Calfornia at Los Angeles
T Univerisity of Galifornia at San Diego 1 University of California at San Francisco
1 University of Chicago +r Vanderbilt University

1 Washington University ¥r Yale University




Molecular and

Pharmacogenetics
MEDICAI Laboratory
COLLEGE
OF WISCONSIN

Referring Institution Information

Name: Doe, John
Date of birth: 01-01-1900
Autopsy date: 01-01-2001

Specimen type: Peripheral blood

Department of Pathology

MCW Laboratory Information

PG#: 01-000
Date received: 01-01-2001
Date reported: 02-02-2001

Institution: MCMEO, Milwaukee, WI
Case #: 01-0000
Results:
Test Result Method
CYP2D6R*3 WT ECPCR
WT Conventional
CYP 2D6 *4 HT ECPER:
HT Conventional
| CYP2D6 %S WT Long Chain PCR J
Interpretation:
Genotype Phenotype
Wildtype (WT) - no detectable variant on either 2D6 Enzyme activity at or near 100%
allele
Heterozygous (HT) - variant present on only one | 2D6 Enzyme activity may be less than WT
allele
Homozygous (HM) - same variant present on 2D6 Enzyme activity significantly reduced
both alleles
Multiple HT — *5 and any other variant, or 2D6 Enzyme activity significantly reduced
*3 and *4 in combination

Comments:

This panel tests for CYP 2D6 *3, *4, and *5. These

three variants account for 95% of all known 2D6

variants as of 2001. Other 2D6 variants may be present that may affect enzyme activity levels.

Steven H. Wong, Ph.D.
Scientific Director
Clin Tox, TDM & Pharmacogenetics

Michael A. Wagner, Ph.D.
Postdoctoral Fellow
Tox, TDM & Pharmacogenetics

Mailing Address:
Department of Pathology
P.O. Box 26509
Milwaukee, WI 53226-0509
(414) 805-6966 (Pathology Administrative Offices)

(414) 805-6968 (Chair
(414) 805-6980

'man’s Office)
(FAX)




Date 2/14/00
Name
REPORT OF
Ethvl Alcohol: Blood
gm% WN
None Detected
% 60O <2.5

Complete Toxicology Screen:

Urine drug screen positive for:

Blood immunoassay screen:

Analyte Quantitation:

Analyte Specimen
Amitriptyline lliac Blood
Nortriptyline lliac Blood
Methadone lliac Blood
Diazepam lliac Blood
Desmethyldiazepam lliac Blood

g

Ve /Uc
Steven H. Wong l;? :

Scientific Director

933 WEST HIGHLAND AVENUE

JEFFREY JENTZEN, M.D.

692 R9 Medical Examiner

OFFICE OF THE MEDICAL EXAMINER

Mllwaukcc' County

ME Case No. 00-0006
Age 41yrs. Autopsy Date  1/2/00
TOXICOLOGICAL ANALYSIS
Subdural Vitreous AM Blood
gm% WN gm% W/N gam% WN
Methadone and metabolite
Amitriptyline
Nortriptyline
Benzodiazepines
Caffeine
Nicotine & metabolite
Benzodiazepines Positive
Results Method
1.50 ug/mi GC/FID
2.20 ug/ml GC/FID
0.70 ug/mli GC/FID
0.19 ug/mi GC/ECD
0.13 ug/mi GC/ECD

i s

Susan B. Gock M.S. MT(ASCP)
Technical Director

MILWAUKEE, WISCONSIN 53233

TELEPHONE (414) 223-1200

JOHN R. TEGGATZ, M.D.
Deputy Chief Medical Examiner
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Evayyelio KovokoOvn, Avamd. KaOnyntpua
Blromaboloyiac, latpikn XyoAn Ilav. AOnvov

e Baociinc Toapaoidg, Moprakog BlioAdyoc —
['evetiotc, Metamtuytokog Portng

o 2téAAa Aguepioov, Teyvoloyog
e EABa Xauapd, [Topackevdotpro-AlpornmTpia
e Mavoing Iorakmvotaviivov, Moplokog

BioAdyoc-T'evetiotc (oT0 TTVYi0),
Metantuyiokoc Portntng




7 EONIKO KAI KATTOAIZTPIAKO MANETNIZTHMIO AQHNQN
»_ APETAIEIO IIANEINNIETHMIAKO NOZOKOMEIO AGHNQN

N

[ (:\ » Epractipwo Buoympuaig ke Fevetuaig @epansvrikig ESaropikevong (EBI'OE)
B Bae. Zogiag 76, T.K. 115 28 AOHNA, Tni. Emkowoviag : 210 - 7286259
Awrvbovnic : Evayyekio Kovokodvn, Avarinpdtpua Kabnyijrpia Bioraboroyiag
Emomuovikog Xuvrovionic : Eppavouii B. Owovopov, Emk. Kabymmic Puppakoyevetiknic

EAEIXOX MOPIAKA MPOZAIOPIZOMENHE FENETIKHEZ @POMBO®IAIAX

ONOMATENQNYMO EEETAZOMENOY: “

HMEPOMENIA FENNHEEQE: Napaoxcuy, 11 lovviov 1976
HMEPOMHNIA AEIF'MATOAHYIAL: Népmrn, 23 lovkiov 2009
HMEPOMHNIA EEETALHI: Nipmn, 30 lovkiov 2009
HMEPOMHNIA ITAPAAABHE ANOTEAEEMATON:  Hapaokivi, 28 Avyodaron 2009
TYINOX AEITMATOX: NAHPEL AIMA

TYHOX ANAAYEHE: YBPIAIEMOX TAINIAZ - PCR

AIMMOTEAEEMATA EEETAZHZ
IMAPATONTAIL MNOAYMOP®IEMOL IO NO T Y Il O X

MAPATONTAZ V G1691A (Leiden) G/IG DYEIOAOIKOE
MAPATONTAZ V A4070G
MAPATONTAZ V AS5279G
MAPATONTAZ Il G20210A G/A . ETEPOZYI'Q2THXI
MTHFR C677T oy | ETEPOZYI'QXTHX
MTHFR A1298C A/ ETEPOZYIQTHXI
PAI-1 - 675 5G/M4G 5G/5G MYZIOAOITKOZ
PAI-1 A844G GG OMOZYIQTHE

IZOAYNAMIKOE AEIKTHE MOPIAKA NPOZAIOPIZOMENHE N'ENETIKHE ENIBAPYNEHE (IABITE) : () .H_‘

Meyiory Ty rou IABIITE : 2
Kabe rypiy tov IABIITE trm, rq, pndevikis vrodeikvier avriaroigo fadpd yeverukis emPBapuveng

IZOAYNAMIKOX : ik ouvelopopa kals ehayy oy raphyovra ot Guvoliky yeverike emfiapuven
IXOAIA

Etepoluyemixi) cxepoyivera Ty yovidiou e xpolpopfivng (FIl G20210A) zow syetilerm pe fma Fuiu] Mopuaxa apossiomCopev leveri
GpopPopriia xat SixAR ETEPOLYIWTINT YEVETIKT ETEpOYEVEE Touw YoVISiov o ayetiletm pe pérpua My Exdua Mopukd Hpoadiopilopsvny

Fevenin Gpopfo@ukia — Movipric opoluymTikT YEVETIKY STEPOYEVEIE TOU yovidiou mow oxstiCoral pe fma Feveruen Ivsdokonkn
Avi
oEiwv ereryovTov fj mewvidioy np.nlpumlm nkmv ouviinkov (1. gEpoupykn exépfaon) xpotacy avnbpopfonknig Bepazziag or soon

avae kil tou mapayovia Xa > 0,6 1U/ml. Exi repopopdvie Spxaag apobpopfonixiy suv y (my, ximon) apotacn avabpop kenixig
Oepuneiug o& S6am avaatodng tov rapiyovra Xa : 0.5 - € U/ml (mibavi) xe; BT Clodan) TV ERMKTITEE JapnAby EMRESHY TS
SpacTixdmTug TIjC 0LIKNE TP@TEivG S £l xpobpopf £ T1) YEVETKT) ETepoyévewa tov PAL-1 aroteiel
podaticond rapdyovin ke Bpopfocn; Kl AVEVHOVINTG & ||Dw G - w«m; KAVIKT EXDTAOT TG YEvETITG Tpodiafeang avantving
zpolpopfunikig QACYHOVIE ROU auvider i ) yevenikn etepoyiveia tov MTHFR rov axotelel aapdyovia Rov ovvBLEcTat po CRQAVERKT]
uREpEK@pact Slapcpfpavikov Suxuttapwiv suvdiopny P- xui E-GEALKTIVIIC TOV ERTPEROLY TV RPOaKOILNCT) B
Kl QPORETIAIOY STV ExIaTg SUYEPIAVT FRIPEVIIG TOV @yyEIaReD SvE0BNAion @hAd ka1 T RETED TV KUTTPOY o

prei. AGYm TOD ETOIKOD KAt OIKOYEVELIKOD Kol Kitt 05 GUVBVAGHO PE T EUPTHTE TOV ROWTOD EPYLOTIPIaKOD EAEYYOU, 6l

EVIOV AEDKOKUTTApOY
Uk
AROTEAEL T0 EVapKTAPIO YeEyovis avartudng spolpopPutikic ersypoviis - Supcon xposaloan avaatung pIKTiG, GIPORETRAIOYEVOTS
svbolinhoyevoig, xpolipopPatiag PAEYHOVI), CUVGLAOEVIG HE avTIpoRETEAKoD Toxow aviidpopfuorud Bepancia pe axeTIADOWLIKUAIKD
yon 100 mg (aviyetomon mbaviis KAviKng exbAnenG YEvenkile Rpodialeons avinTuEns aponETahioyrvong

OVIYG Kl TG YEVETIKTG apoastaiaxts Opopfogihias. Exi paxpoypdviev :(|‘n'ipu||||( K@y cuviinkay, aporaan
avrifpopfotikng ¢ S and 1o oTopa pe avaraywvior me fuapivig K oe doon otogon INR : 1.5 - 2, ouvévaopivg us
AKETUAOGEAKUAG 05D 6 nuepioia S66n 100 mg. Exi ayyeoxhastxie, apdtach 606mS cpdcon pe h(l(lmg KAORBOYPELNS T0 TOAD 2 @peC
P axd my exsuPacn xut ot ouvEea S6aT) CUVTIPROTS KE KhomBoypén os nuepiae doon 75 mg. Exi fepansicg pus aketvhosalkvhike
0Zi 1) khomSoypikn, Rpdtacy ehiyyou g avtiotaons oy availipopfotix Spac e avtiotonme Bepazrsias. [pdraen supkone cmaion
£hEYYOV EMTESWV OPOXVATEIVIG TAAG TS

0 Emotnpovikic ZuvtovieTiig
Eppavovijh B. Owovépou, Pharm.D., Ph.D., F.E.S.C,, L.F.LB.A., LO.M.
Emk. Ka(h]\mrm, DuppoKOYEVETIKIG lurplm] ﬁ.yol'q». Mav. A(qumv

oujinke e pellodoiorio Kay evadpactipa rov ¢ Theroromrixs Hodryras (CE) ko Adcia
sanis (IVD) and v Evponroixg |

B.S¢, Mopiaxos Bioidyos - I eveniaris
TEXNIKH YIIOLTHPIZH: Acpepidov Lrvisavviy, Tegvoidros - Sapapa Eifla, lapaskevaorpia
OIKONOMIKH YHOETHPIEH: K.EEAILNO

Etepoluymtiki| etepoyéveta tov yovidiov tng mpodpopfivng (FII
G20210A)rov oyetiCetar pe fma Ewdikn Mopioxd tpocdiopiidpuevn
Ievetiki Opopfopirio Kot SUTAN £1epolLYMTIKY YEVETIKT ETEPOYEVELL
ToL Yovidiov mov oyetiletan pe pétpro Mn E1diki Mopuokd
[pocdiopilopevn Fevetikn @popfoeidio — Movipng opolvymTiki
YEVETIKN ETEPOYEVELD TOV YOVIOioL Tov oyetiletan pe Mo [evetikn
Ivodorvtikn Avendpketa. Ady® TOL ATOUIKOD KOl OIKOYEVELOKOD
IGTOPIKOV KOl GE GUVOVOAGUO LE TO EVPNILOTO TOV AOUTOV
EPYOUOTNPLOKOV EAEYYXOV, €Nl 0EEMV EMELYOVTMV 1) CLPVIOI®V
TPoBPOUBOTIKGOV GUVONKOV (.). YElpoVPYIKY enépPaocn) TpdTacn
avtifpopfmtikng Oepaneiog o€ 606N AVAGTOANG TOL TOpdyovTa Xa >
0,6 IU/ml. Exi mepilopiopévig didpreiog tpodpopufmtik®dv cuvonkov
(m.x. kOmon) TpdTaon aviBpopuPmTikig Bepaneiog o€ 00T AVAUGTOANG
T0V mapdyovto Xa : 0,5 - 0,6 1U/ml g0avn nepattépm peioon tov
EMKTNTOG YAUNADV ETMES®V TNG OPACTIKOTNTAS TNG OAIKNG TPOTEIVNG
S eni mpoBpopufoTiKdV GLVONKAOV, GLVOVAGLEVT LLE TN YEVETIKN
etepoyéveln tov PAI-1 anotelel mpodiabectcd mapdyovta eAePIKS
Opoppwong Kat mvevpovikig eLPOANG - TOav KAVIKT EKONAMGT TNG
YEVETIKNG TTPOod160eo g avanTLENG TPOOPOUPMTIKNG PAEYLLOVIG TOV
ouwvadet pe T yevetikn etepoyévela tov MTHFR mov amotelei
TOPAYOVTO TOV GUVOEETOL LLE EMPAVELNKT] VITEPEKPPOCT)
SapepPpovikdv dloKVTTAPIK®V cLVOESU®V P-Kkat E-celextivig mov
EMTPEMOVY TNV TPOGKOAANGT SUYEPUEVOV AEVKOKVTTAP®V KOl
OLLOTETAA®V GTNV EMIONG SUNYEPUEVT EMPAVELL TOV OLYYELOKOD
evooOnAiov aAAd Kot T HETAED TMV KUTTAPOV 0VTOV cOUTAEEN TOV
amoteLEl TO EVAPKTNPLO YEYOVOS OVATTVENG TPOOPOUP®TIKNG
(QAEYLOVNG - EUILEOT) TPOOIAOEST AVANTTVENG WWIKTHG, OLLOTIETAALOYEVODG
Kot €v600MA10yeVoNS, TpobpopPoTiKiG OAEYHOVIG), GUVOVOCHEVNG LUE
OVTLOULOTETOALKOV TOTOV avTifpopPotikn Oepaneio pe
AKETLAOGOAIKVAIKO 0&D 6g nuepnota d6on 100 mg @vtipetdnion
mOAVHG KAVIKNG EKONAMONG YEVETIKNG TPOdIAOEGN S AVATTVENG
OLLOTETAAOYEVOLG TTPOOPOUPOTIKNG GAEYLOVIG KOL TNG YEVETIKNG
aponetariokng Opopfooirios. Emi pakpoypoviev tpodpopfotikdv
cuvOnkav, tpdtacn avidpoufotikig Oepaneiog and To 6TOMA LE
avorayoviot g Prrapivig K og 66om otoyov INR : 1,5 - 2,
GLVOLOGUEVNG LE AKETVAOGAAIKVALKO 0&L Gg Nuepnoa 6661 100 mg.
Eni ayyeionlaotikng, mpdtacn d6ong epocov pe 600mgrlonidoypéing
T0 TOAD 2 MPES TPV 0o TNV ENEUPACT Kol GTT) GUVEYELL SOON
GLVTNPNONG LE KLOTO0YpEAT o€ uepnota 6o 75 mg.Eni Ogpamneiog
LLE OKETVAOGAAIKVAIKO 0ED 1] KAOTIS0YPEAT, TPATAIGT EAEYYOL TNG
avtictaong oy avtiBpopPoTikny dpaon g avtictoryng Oepamneiog.
[pdtaon 610pKovG ETNGIOV EAEYYOV EMUTESMV OLOKVGTEIVIG
TAGGUOTOG.



: ' *  EONIKO KAI KAIMTOAIZETPIAKO NANEINIZETHMIO AOGHNQN
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N
P =" Epyootipuo Buoympuukic ko Nevetuaig Ospansvtikiic ESatopikevong (EBI'OE)
i "(’4&“ Bae. Zogiag 76, T.K. 115 28 AOGHNA, Tni. Emkowovicg : 210 - 7286259
Awvbovic : Evayyehia Kovexoivn. Avarinpatpa Kabnynpe Bioraboioyiug
Emompovikog Lvvtovietg @ Eppavouni B. Owovopov, Emk. Kabnynmic Guppakoyevenikmic

P OoOMBOT ONOTY HI KOZE E: A T X 08X

ONOMATEINQNYMO EEETAZOMENOY:
HMEPOMHNIA FENNHEEQX: HNupagkeviy, 11 Tovviou 1976
HMEPOMHNIA AEINMATOAHYIAY:
HMEPOMHNIA EEETAXHX: Acvripa, 17 Avyoieton 2009
HMEPOMHNIA IIAPAAABHEI AIIOTEAEEMATON:  Ilapaaksw, 28 Avyovarov 2009
TYINOZ AEII'MATOX: IMAHPEL AIMA

TYMOX ANAAYEHE: PCR - RFLP

ATIOTEAEEZMATA EEETAZHZI
INAPATONTAXY NOAYMOP®IEMOE I''ONOTY NN O X

FNwkompwreivikog Yrodoytag

Népmry, 23 lovkiov 2009

Gplba C434T
I'Luxnnpmfa'i\?m'); Yrodoysag C80TT i T T
Gpla
INkompwreivikog Yrodoytag )
Gpllb lle 843 Ser
tvikie YroborE
rhmonp('m:l-”mg modoyiag T1565G T/C |[PLAI/PLAI| ETEPOZYI'QTHE
Gpllla
Ynodoytag Aipmopopikig
Adevosivng P2Y12 Hi/H2
PECAM -1 LI25V - C/G G/G OMOZYIQXTHEZ

P-SELECTIN

IZOAYNAMIKOZE AEIKTHE MOPIAKA [TPOZAIOPIZOMENHE MENETIKHE ENIBAPYNEHE (IABITE): | .:'\
Meyiary Tywi Tov IABIITE : 2

Kbty rou IABIITE sxtog mg pndevikiic vrodewvie avriatoyo Balpd yeveruais cmpPapuvans

IEOAYNAMIKOX : oofuvapii ouviiooopi kil shoyybpevou napiyovra oTi suvokisd yoveru smpapuvan

IXOAIA

Ouolvymnik stepoyivein 1on yovidiou 1on KodIKoroEl tov yhukonpotsivikd vrodoyita la Ka anotehst tpodiadesikg xapyovio aptpmaKic
xat gaepikijc Opopf ¢ pE QUENHEVT) GOPTAEEN TV STRAMV JE TO KOAMEYOVO (10¢ GROTEALG A aUENGTIC TOU apiijtol TV aviaToiymy
vrodoytmy. Erepoluyatual eTepoyivenr Tou yovidiou 1ov kedikonowel to yhukorpoteivikd vrodoxda lla xm axotehel apodafeoko
napiyovia kuping apmpuekiic Opopfhocng pe avEnpevn) ouprALEN TOV QUIOTETEAIOV JE TO WE@S0YOVO (10¢ AROTEALGHE ahETOTC TIC
SeopruTicic avomTag Tov epstifinton apBjon Ty evriatoyy urodoyEny, OpoluYHTIK] ETEPOYEVE TOV YOVIBION MOV KHSIKOTOLE TOV
SKVTTUPING GHVEECHO APOGKOAANGTIS TV QHOTETHA NV 6T0 ayyaaxd evdobijho (PECAM-1), apodyer my avantugn g abnposkiipuvenc
aTo @pTIplaKd $ikTvo, Wiaitepa of drojia yapnhol Kivdhvou avirruing abnpopanxis vocow, ko axotshel npodialeowd rapiyovia Kuping
ayyEIaKoD eyKe@akikon snsioodiov. Etepoluymtind etepoyive tob yovidiov rov kodikoxowst 1ov Siaxvtramkd chvdcapo rou copfahen oty
Evapen g mpolpopfnkic eleypovidons avridpucic Siapioon Ti¢ COpRALENS apoRETEALMY ps evkoxuTrapikoic vromknbuepois ka
arotelsl apodwbeokd napiyovra xupime elefixng Bpopfoceme ka xpoviag hefieng averapreiac

LZYMITEPAEMA : H opoluyanikn etepoyévela tov yovidiov Gpla (C80TT) ouvdéetan pe pérpra Nevenikn Aporetaiiaxt) @popfogiiic
rpocxorlTIKoy (Rpodurbeakog rapayoviag avarTuéng dutorwpankod Opdpufon) evi n ETepoluyOTIK ETEPOYEVEIR TOU YoVIBion Tov
xwdiwonict tov Gpllla ouvdestan pe nma levetinn Ayonctakekt Opopfoguiia cuykolknmkon throv (xpodabeaikds tupiryoviag avantuing
Saivton Opopfou) - H opoluyeti etspoyivea tou yovidiov ov kmdikonowi to PECAM xat 1) e16poluym ikt £TEPOYEVEL TOU YOVIBIOD OV
xubwomei v P-selectin avvdéoveat pe pétpia yever mpodiabeon avammuing ayonetakioyevoic xpofpopfotiic pheypovic

T715P - A/C A/ ETEPOZYIQTHE

0O Emomypovikig Zvvrovieig
Eppavovijh B. Owovépov, Pharm.D., Ph.D., F.E.S.C., L.F.1.B.A., .LO.M.
Emk. KaOnynmig ®appaxoyeverikng larpikig Lyoing lav. Abnvév

H eiéruan rpayparoroniinse pe pebodoroyia km avnibpuatipa mow daditowy Iietorommkd Howwmres (CE) ko Adra

Epye v Evporaini "Eveey
ENIETHMONIKH YIIOETHPIZH: Toopaéuig Baoiieog, B.Sc, Mopraxig Biokbyog - F'everiariig
TEXNIKH YIIOZTHPIZH: Acpepidov Erviaavwi, Teyvoroyos - Zapapd "Eipa, Napookeviotpue
OIKONOMIKH YHHOXTHPIZEH: K.E.EA.ILNO

ek Avipveens (IVD) e

OpoluymTikn ETEPOYEVELL TOV YOVISIOV TOL KMOTKOTOIEL TOV
YAVKOTP®TEIVIKO vITodoyéa la kot amoterel Tpodiabecikd
TOPAYOVTO LPTNPLUKNG Kol AERIKNG Opopfdoemg pe
avénpévn oOUTAEEN TOV QUOTETOAM®Y HE TO KOAAOYOVO MG
ATOTELEG A OOENGNG TOV APLOIOL TMV OVTIGTOL®V
vodoytmv. Etepoluymtiky) £TepoyEVELR TOV YOVISIOL TOL
KOOKOTO1EL TO YAVKOTPOTEIVIKO vIodoyéa Illa kot amotekel
TPOOOOEGTKO TOPAYOVTO KUPIDG apTNpLoknG Opopfdoemg pe
aLENUEVT GOUTAEEN TOV AULOTETOAMMY LE TO WWMIOYOVO MG
ATOTELEG O OOENGNG TNG OEGUEVTIKNG UKAVOTITOS TOV
AUETAPANTOV apOOD TOV AVTIGTOLY®V VTOOOYEMV.
OpoluyoTiKi ETEPOYEVELN TOV YOVISIOD TOV KOIKOTOLEL TOV
SV TTOPIKO GOVIEGHO TPOGKOAANGONG TOV OHOTETAAI®V GTO
ayyeloko evéodniio (PECAM-1),tpodyel tnv avamtuén tng
aBNpOGKAPLVGNS 6TO apTNPLUKS JiKTLO, WiTEPA GE ATOM
YOUNA0D KvdOVOU avamTuéng abnpmuatiKing vosov, Kot
amoTeLEl TPOSWOEGIKS TaLpdryovTa KVPImG oy yEkon
eyKePaAkov enelcodiov. Etepoluymtikn| etepoyévela Tov
YOVISI0V TOL KOIKOTOIEL TOV SKVTTAPIKO GOVOEGIO TOV
oopfairer oty Evapén g TpofpopfoTKNG PAEYLOVAOIOVS
avtidpaomng SLoUEGOV TG GOUTAEENG AUOTETAAIOV [LE
AELKOKVLTTOPIKOVG VTOTANOVGHOVS Kol amoTEAEL TPOSUOEGTCO
Topayovia Kupimg eAefumg Opopfdoems kot ypoviogs
PAEPIKNG OVETAPKELNG.

YYMIIEPAXMA : H opoluymtiki €1epoyEéveld TOV YOVISIOL
Gpla (C807T)pvvdéeton pe pétpra [evetikn Alpometaiiok
Opoppopirio TpockoANTIKOD (Tpodiafecikdg mopdyovTag
avamtuéng dotoyy®patikob BpopPov) evd 1 eTepolvymTIKY
€TEPOYEVELL TOV YOVIdiov TTov kwdwkomiei Tov Gpllla cuvdéeton
pe Nmo [evetuen Aponetaiioxn @popfopiiia
GUYKOAANTIKOV TOTOL (Tpodtafectkds Tapdyovtag avartuéng
daAvton Opdufov) - H opoluymtikn £Tepoyévels Tov Yovidiov
mov Kmdwonotei to PECAM kat 1 etepoluymTiki eTepoyEveln
7oL Yovidiov mov kmdwkomiel Tnv P-selectinsuvdéovtor pe
UETPLOL YEVETIKT TPOSIAOEST AVATTVENG ALOTETAAOYEVODG
npobpopfotcng greypovig.




EONIKO KAl KAITOAIZTPIAKO MANEINEZTHMIO AOHNQN

\’; "~ APETAIEIO NANENIETHMIAKO NOEOKOMEIO AOHNQN
( ‘((; - Epyun‘ﬂ’]p.m Buoynpikijs ko Fevetukng Ospamsvtiis l:"_&:u‘mpim:ncn:_ (EBI'OE)
" Bae. Logiag 76, T.K. 115 28 AOHNA, Tni. Emxowovieg : 210 - 7286259
Aevfovric : Evayyekia Kovekobvn, Aveminpotpio Kabnymtpe Bomaboroyiag
Emompovikog Zovtoviotis : Eppavouii B, Owovopov, Aéxropag Khviag Buoynueiag

EAEMXOZX FENETIKHE BAZHE OXTIKOY METABOAIEMOY

ONOMATEINONYMO EEETAZOMENOY:

HMEPOMHNIA ITAPAAABHE AIIOTEAEXMATON: Iipmrny, 30 Arpiiiov 2009
HMEPOMHNIA AEIFMATOAHYIAL: Terapry, 15 Anpiaiov 2009
Terapry, 29 Axpikion 2009
NAHPEL AIMA

PCR - BIOMIKPOLYETOIXIA YBPIAIEMOY

HMEPOMHNIA EEETAZHX:
TYHOX AEITMATOL:
TYNOXL ANAAYEHX:

ATTIOTEAEEMATA EEETALXHL

MAPAI'ONTAX [HOAYMOP®IEMOE T'ONOTYIOE  @AINOTYIIOX
KOAAATONO ; 5
L1A1 -8 58 OMOZYI'QXTHZ
TYNOY 1 COlIAL=GE)
YHOAOXEAL CTR - ALUI an OMOZYI'QTHE
KAAZITONINHE
OIETPOTONIKOE . »
ESRIP - Pv p OMOZYI'QTHE
YIOAOXEAE A BAP- Rl i
OIZTPOIONIKOE ! .
o -Xb XX OMOZYT'QXTHE
YIIOAOXEAE A RSB
YIOAOXEAE : .
VDRB - Bsml Bl ETEPOZYTQTHE
BITAMINHE D D H ;
YIOAOXEAX VDRF - Fokl FF GYZIOAOT'IKOZ

BITAMINHE D
IZOAYNAMIKOZ AEIKTHE MOPIAKA IPOEAIOPIZOMENHE NENETIKHE ENNIBAPYNIHI (IABITE): 1,5
Meyiary Tui ov IABIITE : 2

Kabe i tov IABIE sxrbe Tng pndevixije wrodeikvier avriaroigo fabpd yeveruajg smpapuvans
IEOAYNAMIKOY : soduvapust] euvelopopd kade cheyyopevon maplyovra otm quvokikl yeveTikt) empapuovoy

EXOAIA

Tpurhi) yevenkn] poduifect) anmicuag ootk pilug (opoluyenki Tapovsic WANAOHOPEOV § Kl X Kal
napovaie aikniopoppon B). Supfatikn EVIEPIKT] amoppoeT|o aofeotiov kat cvpfanxi axoxpiar ot fepancia pe
puho&upaivi (eTepoluyetixd rapovoia alnhopdppov B), kadig eriong K cupPatikt andrpion ot Oepaneio pe
Sipoogovika (ctepoluyeniki Tapovaic aliniopopgov b). Lnpavniki Skl YEVETIKT podiafeon avTioTtacTs oy suvotkt]
V QUOIKGIV OICTPOYOVIV OTOV OGTIKG petafoiropd (opoluywtiki epovaic wAnAopOpEov XX Kat pp). | evenix

etepoluynki

£ SpaoT) 1w
apodiadson vymiod KIVBHVOD OGTEOTOPWTIKGV KaTaypdtoy (0poluymTiKi 1apovsia aAniopopeo X). INevenxn apooiabieon
aniAEIG OOTIKTG PALG 6TV 0oQUIKT) poip, Wiaitepa o nhkie < 40 gty (opoluYOTIKT Tapovsia WAnAOpGPPoL a).
LYMITEPAEMA : ['evenki apodialeon aviioTasT)g 610 QUOIKQA 016TPOYOVA. anhieiag 0oTIKNG palag oIy 0CELIKT Hoipa Ka
KIVBUVOD OOTEOTOPWTIKGY Kataypdrov. Inpaviki AAOKPIOT) GTIV EVIEPIKT] WIOPPOPTIOT] TOL aafestiov ka ot Depansia pe

pri0SIQaivi) Kat Sipocgovikd.

0 Emomqpovikég Zovtovietis

Eppavounii B. Owovépov, Pha rm.D., Ph.D., F.E.S.C., L.F.LLB.A., LO.M.
Aéxktopac Khvikije Bioynpeiog latpucic Zyokig Mav. Adnvov

H eiitaon rpayparoroujdnke pe pedodoioyia ko evnibpacTipa rou sabiérovy Hherorommkd Nudryrag (CE) ki Adeia
Epyactypraijs Avrpvoans (IVD) axd myy Evporaixi Evoan

ENIETHMONIKH YIIOETHPIZEH: Toapaduis Basikewog, B.Se, Mopuakdg Biokbyos - I'eveTiomis
TEXNIKH YIIOETHPIZH: Agpepidov Erviiawii, Texvoroyos - Zapapd "EApa, Napookevactpa
OIKONOMIKH YIIOETHPIZH: K.E.EA.TLNO

Tpurhn| yevetikn Tpodidfeon andA0g 0GTIKNG HALaG
(opoluymtikn Tapovsio aAANAoUdOPP®V S KoL X Kot
etepolLY®TIKN TopovGio aAAnioudpeov B).
YopuPoatikn eviepikn anoppoenon acPectiov Kot
ovpPatikn amokpion otn Bepaneia pe paroSipaivn
(erepoluymtikny Topovcio aAiniopdpeov B), kabbg
emiong Kot cupPatiky amokpion ot Oepamneia pe
dLpwoeovika (etepoluym®TIKN TOPOVGIN
arAinAopopeov b). Enuavtikn duthn yevetikn
TPood1ibeon aVTIGTOGNG OTNV EVVOIKT EMIOPACT] TOV
QULGIKAOV 016TPOYOVMOV GTOV 0CTIKO LETABOMOUO
(opoluymtikn Tapovsio aAlnlopudpewv XX kai pp).
["evetikn mpodidbeon vynAoD KivoHvov
0GTEOTOPOTIK®V KaToyudtmv (opoluymtikn Tapovsia
aAlnropdpeov X). I'evetikn tpodidbeon andAEL0G
00TIKNG HAlag 6TV 0GQLIKN Hoipa, 1taitepa o
nikia < 40etdv (opolvywTikh Tapovoia
aAAnAopLopeoL a).

YYMIIEPAXMA : I'evetikn mpoodidbeon avtictaong
OTO PLGIKA 01GTPOYOVA, ATMAENS OCTIKNG LAlaS 6TV
0GQVLTKN Hoipa Kol KIvOUVOL 0GTEOTOPMTIKMV
KOTOYUATOV. XNUOVTIKY] ATOKPIoT) GTNV EVIEPIKN
amToppOPNGY| TOL acPectiov Kot 6T Bepaneia pe
POAOELPAVI] Kol SLPWGPOVIK(.



EONIKO KAI KATIOAIETPIAKO MMANEIIIETHMIO AGHNQN

3 " APETAIEIO ANEIIETHMIAKO NOLZOKOMEIO AGHNQN
!‘(i:*' Epyostipo Bioynuukic ko 'evetukig Oepansvtikiic EEatopikevong (EBI'OE)
% Bue. Logiag 76, T.K. 115 28 AOHNA, Tni. Emkowaoviag : 210 - 7286259

Awvbuovrig : Evayyekia Kovokoiviy, Avaminpotpia Kabnyitpu Buoraohoyiag
Emompovikoe Lovtoviomg : Eppavouid B. Owovopovn, Aéktopag Kiwiknig Bloynueiog

EAETI'XOZ 'ENETIKHE BAXHZ OXTIKOY METABOAIZEMOY
ONOMATENRNYMO EZETAZOMENOY:
HMEPOMHNIA TAPAAABHE ATOTEAEEMATON: Uapaokeui, 22 Maion 2009
HMEPOMINIA AEINMATOAHYIAY: My, 14 Maitov 2009
HMEPOMHNIA EEETALHL: Aevtipa, 18 Matov 2009
TYIOE AEITMATOX: HANPEE AIMA
TYHOE ANAAYZHE: PCR - BIOMIKPOEYETOIXIA YBPIAIEMOY

ANMOTEAEEMATA EZEETAXZHX

MMAPATONTAZL MOAYMOP®IZEMOL TONOTYIOZ PAINOTYITIOZ

KOAAATONO 3 .
OL1AL - SP1 SS @YZIOAOTTKOX
TYNOY 1 RSB
YIOAOXFEAE ] ‘ - T
) AA ®YEIOAOTIKOX
KAAZITONINHE nasscsese
OIETPOTONIKOE . ; —
SRIP - Py PP DYZIOAOTTKOY
YIIOAOXEAT A i
OIETROFONIKOZ ESRIX - Xball XX DYEIOAOTTKOY
YIOAOXEAE A
YIOAOXEAE 3
VDRE - B bb OMOZYI'QTHE
BITAMINHE D DEB - Bewl
YIHOAOXEAZ VDRF - Fokl fi OMOZYI'QTHE

BITAMINHE D

IZOAYNAMIKOL AEIKTHE MOPIAKA ITPOXZAIOPIZOMENHE FENETIKHE EINIBAPYNEHE (IABIITE) : 1).66
Meyiary T Tov IABIITE = 2

Kabe ripsj rou IABHTE £xt6c g prdevikic urodeikvie avriotogo fabpd yevenkis smpapuovenc

TZOAYNAMIKOL : wwodvvapiks avveiagopd kabls cheyyopevor mapayovra oty ouvolik yeveTik emapuvan

LXOAIA

T purhay yevenkn) apodudleon ardiaeg oonikig palag (opolvymta] rapovoia aliniopopgoy A xat P (1) debtepn ympig
KAkt anpacic Liyo tov goion) Kat etepoluyotikn rapovaia wrlniopdpyon 1. Tevenikn npodiadeon) oupfanikig sviepikng
anoppdpneng asectiov (erepoluywTid rapovsic A Aphopdpeon b) kit aTeAohg 06TIKS KaOmeTg TOD GTOPPOPOHLEVOD
acficotion (opoluymnik anpovsia wliniopdpemy b xa f). I'evenikn npodidbeon pewmpévon KIvAHvoD 00TEOROPMTIKGHY
Kataypdatmy (opoluyetikn anpovsia aAiniopopgon X) tov aepropileta and v opoluyeTik Ieponsic Tou wAniopoppon
AL levenikn apodidfeon auinpivig anokpiong ot Bepancia pe Sipoopovika (bb). LYMITEPALMA : H cuvolun eiova ton
yeveTIKob £hfyyon uroderkvier apdraon Depuneiag pe Sipmopovikd (katd apotipnon pe 35 mg prosvipovamg ple gopd v
EfSopada Adym Ton KIvHHVOD OOTEOROPMTIKGY KATEypdaTmy Ko daitepe el pewwpévov smaidnv Teotootepiviig oo aipa)
ouvovaopivn pe Bepancia pe asféonio and 1o otdpa oe nuepioa doon 1000 mg ko freapivy D os nuepiow 6oan 400 11

Eni anotugiag mg Ospansiag Kat anovsiag vacpacPectaipiag, vooou Paget 1 ootedgiing petactanikig vooon, apdrac
Oepansiag pe frocuvienxn avipamvn PTH 1-34 (teripatide 20 pg/muspnoing)

O Emomypovikog Zuvrovietijs
Eppavounji B. Owovépov, Pharm.D., Ph.D., F.E.S.C,, L.F.LB.A., LO.M.
Aéxkropas Kiwvikiig Broympsiog latpukijs Eyoiig Mav. Abyvov
vribpaotipia xov Sabirouy Tharorommnt Hobmres (CE) ke Adna
ralkl) Evean

H eiévaay mpaypavomouiinxe pe pe
Epyustpiaxis Audyveans (IVD) ax

J
ENIZETHMONIKH YIIOXTHPIZH: Toapaduic Basiieiog, B.Sc, Mopuakdg Biokdyog - I'eveniatiig
TEXNIKH YIOIZTHPIZH: Agpepidov Zrvhavi), Tegvokidyog - apapd Eifa, Mapaskevistpa
OIKONOMIKH YIMOXTHPIZH: K.E.EAILNO

Tpumn yevetikn tpodiabeon andAglog 0oTIkNG HAlog
(opoluywtikn mapovoio aAinloudpemv A kar P i
devTEPT YOPig KAMVIKN onpocio Ady® Tov GVAOD) Kot
etepoluymtikn mapovasio orAniopopeov f). I'evetikn
TPOAAOEST) GLUPATIKNG EVIEPIKNG OTOPPOPNONG
acBeatiov (erepolvymTiKn TOPpOLGIN AAANAOLOpPOL D)
Ko 0TEAOVG OGTIKTG KAONAMOTNG TOL ATOPPOPOVLEVOV
acBeotiov (opolvymTikh ampovsio aAAnAopdpemv b kat
f). Tevetikn mpodidbeon petmpévon Kivdohvov
0GTEOTOPOTIKOV KOTOYUATOV (0poluy®Tiky| ampovsio
aAnropdpeov X) mov mepropiletorl and v
opoluymtikn Tapovsia Tov aAlnAopdpeov A. I'evetikn
Tpoddecn avEnuévng amdkpiong ot Bepameia pe
drpmoeovikd (bb). XYMITEPAXMA : H cuvoikn
ELKOVOL TOV YEVETIKOD EAEYYOV VITOJEIKVVEL TPOTOGT
Oepameiog pe Sipmwopovikd (Kotd tpotiunon pe 35 mg
proevdpovatng o eopd v fdopdda Aoy Tov
KIVOUVOL 0GTEOTTOPMTIKAV KOTAYLATOV Kol 1010iTEPO ETTL
LEIOUEVOV ETTEOMV TEGTOOTEPOVIC GTO L)
ouvovaouévn pe Oepameia pe aoPECTIO Ao TO GTOUN GE
nuepnow 66om 1000 mgkor Prrapivn D o nuepnowo
0001 4001U. Eri arotvuyiog g Oepaneiog kot amovciog
vrepacPeotoiioc, vocov Pagetn ootedoiing
LETOGTATIKNG VOGOV, TpOTaoT Oepaneiog pe
BrocuvOetikn avOpmdmvn PTH 1-34 (teripatide 20
ngmuepnoing)



EONIKO KAI KAITIOAIZTPIAKO ITANEHNIZTHMIO AOHNQN
APETAIEIO HANEINIIETHMIAKO NOZOKOMEIO AOHNQN

Epyactijpio Broygnuucic kat 'evetikijc Oepansvtinijc E¢atouivevons (ET'OE)
Bao. Zogiag 76, T.K. 115 28 AGHNA, Tni. Emkowmviag : 210 — 7286259

AvBovrig : Evayyehia Kovoxoivn, Avarinpodtpue Kabnyirpue Borabokoyiog
Emompovikég Zvvrovienic : Eppavovijh Owovopov, Exikovpog Kabnyntig Gappokoyeveriknig

HMITMMOZOTIKOZ NPOXZAIOPIZEMOZXL
KYKAO®OPOYNTON KAPKINIKOQN KYTTAPQN ITPOXTATH

HMEPOMHNIA FENNHXEQY :
HMEPOMHNIA EKTYTNQEIEQZ:13/10/2009

HMEPOMHNIA AEITMATOAHYIAZ : 15-05-2009

HMEPOMHNIA ANAAYZHE : 02-06-2009

TYTNOZ AEITMATOZ £ HAHPEX AIMA

TYNOZ ANAAYEIHE : ANOLOMAI'NHTIKOL EMITAOYTIEMOX — RT-PCR ~-HAEKTPO®OPHEH I'EAHE

AINIOTEAEEZEMATA EZETAXZHZ

PSMA —>
s — s | DDB3, 10E9,
PP4
EGFR —>

ACTIN = [ T 4= ACTIN
ElI'M
EZETALH @ETIKH I'A MAPOYZIA KAPKINIKOQN KYTTAPON IMTPOZTATH ETH ZYITHMATIKH
KYKAODOPIA ZE APIOMO METAAYTEPO TON 100 KYTTAPQON ANA S ml AIMATOX

IXO0AIA:

Ewéva ovpPani pe onpavrikd vroleurdpevo Kapkiviké goptio pe povadikn ékgpaon exeivi) Tov yovidiov tou PSA. Ta popuaka
FUPUKTIPIOTIKG TOU KAPKIVIKOD POPTiON VAOSEIKVIOUY TAPOVSia OPUOVOGVTOLMV Kal PEPIKA YTPEWOAVIO OV KAPKIVIKOY KUTTAPWY
mov Ba propoveav va apwmikorowmboiy  pe cvvdvacpd ympewbepansiog (doxatacel pe W ywpic estramustine) pe avtdioyo
epfoliaopé pe devépitikd kutrapa évavri Tov PSA (Sipuleucel-T, APC-8015). H avriayyewoyeverikn Oepancia Oa ouvépaie atov
TEPLOPIGHG TOV KUKLOQPOPOUVTOV KEPKIVIKAV KUTTAPOY ¢ avamApci) TS HEUDOEMS TS EKQPEOT|S TOU avTiayyeloyeveTikoh PSA
amé ™) ouvolkt) Bepancia. Exi skgpaoccwg CEA (avinpéva sminedo CEA  om) cvornpatia) sukhogopia) Ta kukhogopoivra
Kapkvikd korrape Ba  pmopod va apwrt 100ty koL pe dvaopd  ynpewbepanciag pe avri-CEA  epPoiiaopd
(avasvvévacpéve CEA-MUC-1-TRICOM) 1} gpfoliaapd pe aiipn koprivikda kitrapa (GVAX)

0O Emotmpovikig Lvvrovietic
Eppavouijh B. Owovépov, Pharm.D., Ph.D., F.ES.C., L.F.L.LB.A., .O.M.
Erikovpog Kabnyntic ®appekoyeverikng, latpuct) EZxoin [Mav. AOnvov

H eZéraom apayparonomiinke pe pebodokoyia kat avidpacstipu xov swabétovy Motoromnko Howvmrag (CE) ka Adeie Epyaompiasig Auryviong (1VD)
wnd Ty Evporaixi Eveon

Ewéva oopfatiy pe onpavtiko
VTOAELTONEVO KOPKIVIKO QOPTIO NE
ROVAOIKN £KQPPACT EKEIVI] TOV YOVIOLOV
Tov PSA. Ta popuoka yopaktnpioTikd
TOV KOPKIVIKOU QOPTIOV VTOIELKVYOVV
TAPOVGLN OPUOVOGAVTOYMV KUl HEPLKE,
YNUELOAVTOY OV KUPKIVIKAOV KUTTAP®OV
nov Oa propovcay va apvinTikoromOovv
pe cuvovaopo ynuewobepanciog (doxatacel
ne i yopig estramustine) pe avtoroyo
epPoiracpd pe dEVOPITIKA KOTTUPA EVAVTL
tov PSA (Sipuleucel-T, APC-8015).H
avtuayyeroyevetikn Oepancio Oa cuvéPaie
OTOV TTEPLOPIGUO TOV KUKAOPOPOVLVTMV
KOPKIVIKOV KUTTAPOV OGS AVATApoon
NG HELWOEMS TNG EKPPUGS TOV
avTIoyYELOyEVETIKOD PSA amd )
ovvolkn Oepancia. Eni ekppaoceowg CEA
(avénpéva eninedoa CEA ot
GUGTIHATIKI] KUKAOQOPIX) Ta
KUKAOPOPOVVTU KOPKIVIKA KOTTOPO. O
PTOPOVGAV VO APV TIKOTOU|00VV KoL pe
ovvovaopd ymperodepanciog pe avri-CEA
eppoiracpd (avacvvovaopévo CEA-
MUC-1-TRICOM) 1 gpporacpod pe
apn kapkwvika kotrapa (GVAX)



EONIKO KAl KATMTOAIZTPIAKO MMANEINIZTHMIO AGHNON
7. 7. APETAIEIO MANEITIIETHMIAKO NOXOKOMEIO AOGHNON
({‘\, Epyaotipio Broynpuaijc ko I'evetikic Oepansvtikic Eéutopiksvenc (EBI'OE)
‘ k Buo. Zogiac 76, T.K. 115 28 AOHNA, Tni. Emkowvoviac : 210 - 7286259

Agvbovtig : Evayyehio Kovekoivi, Avamnpatpie Kabnyfitpuo Biomaboloyiog

Emompovikog Zvvroviotic : Eppavouik B. Owovopov, Aéktopag Khwvikng Buoynueiog

HMINMOZOTIKOEX MPOZAIOPIEMOZX
KYKAO®OPOYNTON KAPKINIKON KYTTAPON MAZTOY

ovomsrenanywo ezerazovenoy: | N

HMEPOMHNIA FENNHXEQX:

HMEPOMHNIA AEI'MATOAHYIAX: Terdpry, 4 lovviov 2008
HMEPOMHNIA EEETALHX:

Teraprn, 11 lovviov 2008

HMEPOMHNIA ITAPAAABHI
TYNOX AEINMATOX:

ANIOTEAEEMATON:

Teraprn, 11 lovviov 2008
IAHPEX AIMA

TYIMOI ANAAYZHE: ANOZOMAI'NHTIKOX EMIIAOYTIEMOX - R

HAEKTPO®OPHEH 'EAHZ

ATIOTEAEZMATA EEETAZHZ

GP1.4 (B24.1),
HMTV, Ber-
EP4

GA733-2 =

MUC-1 =
HER-2 —>

4= ACTIN

P 5 10 50 104 00 AEIFMA
Aplﬂuog Kapxivikwy Kutrdpwy
ava 5 mi NMAnpoug Aiparog

IXOAIA
EZETAXH OETIKH T'IA TTAPOYXIA KAPKINIKON KYTTAPON MAXTOY YTH LYXTHMATIKH KYKAO®OPIA XF
LYTKENTPQYH 5-10 KAPKINIKA KYTTAPA / 5ml AIMATOX.

H aclievig epgavilel 6T cuompatikt g KUKAOQOpIo KapKIVIKG KOTTopa e petactankd duvaukd (GAT33-2) kalag ko
xirtapa tov exppalovy Ty MUC- ko mg £ TohToU Yapakmpilovral and YAl aroKoiANTIK IKGVOTITA and TOV TPOTOYEVT
YKo, and VYNAT) TPOCKOAATTIKT) IKEVOTHTU 6F PETUOTUTIKES E6EIC, ahAd TAVTOYPOVE Kal and VYMAT ATOKPIANOTI TR O
oppovikn) Oepancic. H asleviig avapéveta va arokpibel apyika o xuttapotoikn Ospaneia cuvduaopivy pe
avrirolraniaoeotikt Depuncia Kal 611 ovvExew oe oppovikt Oepareic.

O Emompovikog Zvvtoviotig
Eppavouvijh B. Owovopov, Pharm.D., Ph.D., F.ES.C., L.F.LLB.A,, .O.M.
Agxropag Kiavuaig Broympeiog latpuijc Zxohijg [av. Adnvav

H ciévaon npayparoronjimke pe prbodoioyia ka avnidpastipia mov sabiérovy Misroronriks Mowrrag (CE) ko Adswa
Epyacmpaxiis Auiyvoons (IVD) axdé ™y Evporaisi Evoen

ENIZTHMONIKH YIIOZTHPIZH: Toapadiag Basikewg, B.Se, Moprakis Brokbyos - Nevetiomig
TEXNIKH YINNOXTHPIZH: Aepepidov Zrvhavviy, Texvorioyog
OIKONOMIKH YINOZTHPIZH: K.E.EA.ILNO

EZETAXH OETIKH I'TA
[TAPOYZXIA KAPKINIKQN
KYTTAPQN MAXTOY XTH
YYXTHMATIKH KYKAO®OPIA
YE XYT'KENTPQZXH 5-10
KAPKINIKA KYTTAPA / 5mi
AIMATOZX.

H ac0eviic epopavilel ot
GLGTNHOTIKN TNG KVKAOQOpia
KOPKIVIKG KOTTOPA LE LETOGTATIKO
duvapko (GA733-2)kabmg kot
KoTTapa wov ekepdalovv v MUC-
1k wg ex tovTov yopaknpilovion
amd VYNAN ATOKOAANTIKY IKAVOTNTO
amd TOV TPMOTOYEVN OYKO, OO VYNAN
TPOGKOAANTIKY] IKOVOTNTO GE
LETOOTATIKEG BEGELS, OALG
TAVTOYPOVA KO 0TTO LYNAN
OTTOKPIGIUOTITO GE OPLLOVIKT)
Oepancia. H acBevng avapévetal va
amokplOel apykd o€ KLTTOPOTOEIKN
Oepaneio cuvovacUEV LE
AVTUTOAAATAGIOOTIKY Oepameio Kot
G1T1 GLVEYELN GE OpLOVIKY| Bepameia.




EONIKO KAI KAMMOAIZETPIAKO MMANENIZETHMIO AOHNQN
] APETAIEIO IANEMNIZTHMIAKO NOZOKOMEIO AOHNON

)y

Epyactijpre @cpancvukijc Eéatouinevons (EPOE)
Boo. Zogiog 76. T.K. 115 28 AOGHNA, Tni. Emkowaviag: 210 - 7286259

Awvbovrig : Evayyelia Kovokobvr, Avarinpdtpue Kanynrpu Boraboloyiog
Emompovikég Zvvrovietiis : Eppavouni Owovopou, Exikovpog Kabthyyntis Gappakoyevetikig

HMINMOZOTIKOZX IMPOZAIOPIZMOX
KYKAO®OPOYNTON KAPKINIKOQN KYTTAPQN MAXTOY

ONOMATEIIQNYMO
HMEPOMHNIA FTENNHIZEQX :
HMEPOMHNIA EKTYINQEIEQE:13/10/2009

HMEPOMHNIA AEITMATOAHYIAZ
HMEPOMHNIA ANAAYEHE
TYIHOX AEINMATOX

FYIIOX ANAAYIHE

09-06-2009

23-06-2009

IMANPEX AIMA
ANOXOMAI'NHTIKOX
HAEKTPOM®OPHEH I'EAHX

EMIIAOYTIEMO,

GP1.4 (B24.1),
HMTV, Ber-
EP4

AINIOTEAEZMATA EZETAZHE

GAT33-2 =)

MUC-1 =
HER-2 —>

ACTIN = 4= ACTIN

\EI'MA

EZETALH ©@ETIKH I'lA MAPOYZIIA KAPKINIKOQN KYTTAPOQN MALZTOY XTH
KYKAO®OPIA ZE APIOMO MNEPINOY 10 KYTTAPON ANA Sml AIMATOE

LYETHMATIKH

b

EXOAIA: Anovaia mmunpf:pm:nmv KEPKIVIKOY mn—r{!pw\ pastoi (CTCs) pe prrastanikd Svvapkd (arovoia Kurrdpoy
nov ekppalovy GAT33- ’) n'l]||m'ru\ull propot POPOIVTEV Kaf HY KUTTapov pactold xov ekgpalovy HER-
2 pe mTOTIKG GkpioT) ot if | Tov 28IKOY vrodoyEOY ToVs and aidikong auinnikobs mapiyovres (EGF).

e

Mapovaio kpoh vrominBuepot Kok ivrmy Kutrapoy mov exgpdlovy MUC-1 k. wg ex todton
gapaxtipilovrar and nn,umq GEOKOAATTIRT IKQVOTITA amd TOV TPOTOYEVI fr{mr. -mﬁ nqm:n nputlnuuqnhq wKavomTa ox
perasTatikig Biang, alid Tavtoypova Kay amd vy pLopbmTa oF opp , Ta JUPAKTPIGTIKG TOV
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H e&éraon npaypatonomOnke pe peodoloyia ka avndpastipie xov siabétowy [otoromnkd Muwwrag (CF) ka Adaa Eprasmmpakne
Ateyvians (IVD) axd my Evparaixn Evaon

ATov6i0 KUKAOQOPOHVTMOV KOPKIVIKAV KVTTAp®V postod (CTCS)
1€ HETAGTOTIKG duvapiko (amoveio KuTTapV mov EKPPalovy
GA733-2).IMapoveia onuavtikod aptOpod KVKAOQOPOHVT®OVY
KOPKLVIKOV KUTTAPOV na6Tob mov ekgpdlovv HER-2 pe prtotiké
OVVUMIKO G ATOKPLOT| GTY| HIEYEPST TOV ELSLKAV VTTOO0YEMV TOVG
amé g1d1kovg avénrikovs mapayovres (EGF). Mapoveia pikpo
VTOTANOVOROD KUKAOPOPOUVTOV KOPKIVIKAOV KVTTAP®V OV
ek@paovv MUC-1 kar g ek TovTov yapaktnpilovrar amd vynin
UTOKOAANTIKT IKAVOTNTO 0T6 TOV TPOTOYEVI] 6YKO, 06 VYN
TPOGKOLM|TIKY] LKUVOTNTA GE NETAGTATIKES OE6ELS, AALA
TOVTOYPOVO, KOl 0716 VYA OTOKPLGIUOTNTA GE OPLOVIKY) Ocpameia.
Ta poPLoKE YOPAKTNPLOTIKE TOV KUKAOQOPOUVTOV KOPKIVIKAV
KVTTAPOV HOGTOD VITOGELKVOOLY TNV TOPOVGIA KUKAOPOPOOVTMV
KOPKIVIKAV KVTTAPOV OV OV NTOopovv vo, 6uvaeBovv pe dueon
VOTPOTI| TNG V660V, MOAVE avTamoKkpivovTal o€ avocoOspamneio pe
trastuzumab, evd, el amoveiag OepameVTIKIG AVTIHETDTLONG TOVG,
OVOUEVETAL VO TAPAREivOLY 6€ AavOdvovea KaTdoTaon 6T
GUGTILUTIKI] KUKAOQOPIQ Y1 Y POVIKO SLAGTNA LEYUAVTEPO TOV
€VOG £TOVG U6 TO TEPAS TNG TPOPVAUKTIKNG 1| KOL VEO-
TPOPUVAUKTIKNG ypeodepanciog (dormant CTCs). Evrovroig, 1
amoVGia dEOOUEVOV GYETIKA pE TN PHeTOPOAT] TOV apLBRO) TOV
CTCs ka0dg kar 1] petafoi TOV HOPLIKAV JUPUKTIPLETIKAOV TOVG
o€ GUYKPLON P eKEIva TOV TApaATNPONKAY KATE TV L6TOAOYIKNY
e€éraon Tov gEapedivrog csupumayovs popedpaTos (arovcio
ékppaong HER-2, amoveia 6tovyciov [£k@paon 016TPOYOVIKOV KoL
TPOYEGTEPOVIKAV VTOS0YEMV) EVOEIKTIKAV AmOKPLGIG GTNV
oppovikn Ogpaneia] VTOSEKVHOVY GVGTNUATIKY TAPIKOAOVOON
NG TAPOLVGING TOVG 6T1] GLGTNHATIKI KukAhoopia. Eni avéiosng
TOVG 0pLONOD TOVG 1| HETAPOANS TOV 0PLUKAV YO PUKTIPLOTIKAV
TOVG, TPOTAGT OEPATEVTIKIG AVTIUETOTIGEMS AVAAOYG TOV
RETAPANOEVTOV HOPLIKAY YO PIKTPLOTIKAOV TOVG KAL TOV 0.plOLoD
TOVG.
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MEAAONTIKEX IITPOTEPAIOTHTLEX
O PIYIA O TONY TR,

AIEPEYNHZH 2YZXETIZEQN METAZY NMNOAYMOP®IZMQN KAI TH2
EMIAPAZHZz TOYZ 2THN ANOKPIZH 2TO ®APMAKO

OMAAOMOIHZH NOAYMOP®IZMQN — KAOHAQZzH ZE
AIA®OPETIKA BIO-CHIPS
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Personalized Medication
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OAPMAKOI'ENOQOMIKHX

AAAATH PAPMAKEYTIKHYX OEPANTIEYTIKHX
INPOXEITIXHX XE «<EZATOMIKEYMENH
OEPAIIEYTIKH»
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Electronic support of medical decision making by linking
diagnostic data with digital library: An alternative model.
Laboratory results are annotated with information gathered
from digital libraries and databases.

Med Sci Monit 1L0(5):RALE123, 2004
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Electronic support of medical decision making by
connecting personal profile with digital library: The
comprehensive model. Data from the personal profile
are connectad swith information from digital libraries
and knowledge databases.

Med Sci Monit 10(5):RALE123, 2004
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“Is It not interesting to note that medicine
was, In its history, first of all curative, then
preventive and finally predictive, whereas
today the order Is reversed: Initially
predictive, then preventive, and finally,
only in desperation, curative?”
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Ethical Concerns with Pharmacogenomics
Many fear the implications pharmacogenomics can bring to their lives:

1. Through the development of individual pharmacogenont profiles,
an individual's privacy and confidentiality are at risk

2. Certain individuals (such as Health Insurance Companiesr
Employers) can obtain the profiles of others and usihe "weak points”

In their genes to discriminate

(The U.S. Senate and the U.S. House of Representativesatiempting to
pass the In hopes of
protecting individuals from genetic discrimination iterms of health
Insurance and employment).

3. Since the drugs are more focused, the test groupsdoene smaller,
which can lead to rare and more fatal Adverse Drug Bactions

4. Developing drugs beneficial to one group but dangeus to another



5. Should physicians inform patients that due to thie genetic makeup, they

have a high chance of developing a disease that ocemtly has no effective
treatment?

6. What if the results from genetic testing providemore information than it
was taken for? Should health care providers inform he patient?

7. What are some other, harmful applications of gernes?

8. How will the FDA regulate the development and disibution of genetic
tests and associated medicines?

9. Eventually, it will become challenging to fully nform patients on possible
risks.

10. Will these "personalized medicines" be availablenly to those who can
afford it?
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Today’s Method
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For health professionals, researchers, and policy makers

Nuffield Council on Bioethics report. Pharmacogenetics: ethical issues

( ). Covers research and development issues, regulation
and public policy, and ethical implications for clinical practice.

University of Cambridge Epidemiology for Policy Group. My Very Own Medicine: What Must I Know?
Information Policy for Pharmacogenetics ( ). Summarises a range of
current issues and makes policy recommendations.

FDA Draft Guidance for Industry: Pharmacogenomic Data Submissions

( ). Provides guidance on when pharmacogenomic data should
be submitted and how it will be assessed by regulatory authorities.

UK Department of Health Genetics white paper. Our inheritance, our future—realizing the potential of
genetics in the NHS (

). Outlines the potential for genetics in health care,
and proposes investments in training, manpower, research, and education to prepare the NHS.
PharmGKB, Pharmacogenetics and Pharmacogenomics Knowledge Base ( ). Database
that contains genomic, phenotypic, and clinical information collected from pharmacogenetic research
studies.

For patients

National Institute of General Medical Sciences. Medlcines for you.
Human Genome Project Information. Pharmacogenomics.

The Wellcome Trust. Pharmacogenetics.

All provide a basic introduction to pharmacogenetics for laypeople, and links to further reading.

BIVIJ 528:14821486, 2004






