IIEPCOHAJVIMN3UPOBAHHAS
MEJAUIINHA:
3HAYCHHUS AJI MPOBEACHUA KINHUYCCKHUX
HCCJIEJ0BAHUN U KJIMHUYECKOH
(hapmakoJI0rum

I.M.H., Ipod. CuiueB JI.A.,
1.M.H., mpo¢. 2Kypasiesa M.B.
akagemMmuk PAMH, npo¢. Kykec B.I'.

Hayunwiti yenmp sxcnepmu3svl cpeocme MeouyuHcko2o npumenerusi M3
(I'en. Jupexmop, npog. Muponos A.H.),
Mockesa, Poccus




[lpegnocbInKu. ..




CoBpemeHHas hapmakoTepanus He 6e3onacHal!

2 munnuoHa cepbe3Hbix HI'NP exxerogHo
100-240 TbIica4y cmepTen ot HIP exerogHo

HJ1P BbiXxogAaT Ha 4-6 MecTo No npuynHam
CMEPTHOCTH

10-16% rocnmTtanunsaunu npuxogntcsa Ha HIP

136 munnnapgoB $ Tpatutca Ha nedenue HIP
exerogHo

10-20% pacxonos, naywmx Ha 3gpaBooxpaHeHue
TpPaTUTbLCA Ha rnevyeHue nauyneHTtosB ¢ HI'P

FDA, 2001-2007
WHO, 2005-7




CoBpemeHHan (hapmakoTepanusa He JOoCTaToO4YHa
adphekTuBHa!







Bce noau pasHblie 1 Ha NneKkapcTBa OHU pearnpyrot
no-pa3Homy.
NepcoHanusauuna papmakoTepanmm Heobxogonuma?

Institute for Clinical Pharmacology,
Karclinska-Institute, Huddinge, Swadan




Ana nepcoHanunsauuu lNon
dapmakoTepanmm Hy>KHO
yUYUTbIiBaTb MHANBUAYaNbHbIE
cdakTopbl, BNUaOLMe Ha

cdhapmakonornyeckum oTeeT

Bo3pact

TAXecTb TeYeHus
OCHOBHOIO
3aboneBaHuA

ConyTtcTBylOwMe

eHeTM4eckue «OTBET» HA 3abonesaHus,

OCOOEHHOCTH ‘ NEKAPCTBEHHOE OCOOEHHO neyvyeHu u

nauumeHTa CPEACTBO no4ek

CoBMecCTHO
npumeHsemble JIC u

\ BAQ
OcobeHHOCTU NUTaHUA
BpeaHble NPUBbIYKM:

KypeHue, ankorosb,
HapPKOTUKMU




PMC izt Uro Takoe
nepcoHann3npoBaHHas
MegunumHa?

[1TM- 3TO Noaxoa K oka3aHUto MeguLUHCKOW
NOMOLLIM Ha OCHOBE UHAMBUAYANbHbIX
XapaKTePUCTUK NMauMeHTOB O YEro OHU
OOJTKHbI ObITb pacnpegeneHsl B noarpynnbl B

3aBMCUMMOCTM OT NpeapacrofioXXeHHOCTU K
O0one3HsAM 1 OTBETY Ha TO WU UHOW
BMeLLaTenbCTBa.

[Tpn aTOM NpodunakTnyeckme n nevyebHole
BMellaTeNnibCcTBa AO0SMKHbI ObiTb NPUMEHEHDI Y
TeX Y KOMY OHU OEeUCTBUTENbLHO NoMAayT Ha
nonb3y, oyay 6esonacHbl N NpUBEAEH K
9KOHOMWWK 3aTpar.

http://www.personalizedmedicinecoalition.org/about




What is Personalised Medicine?

Right Medicine m
THERAPEUTIC —

NEED Right Patient

Right Dose

PATIENT-TARGETED _ Ly .,-{;«r,
THERAPIES Right Response e




«MHCTPYMEHTHID»
IIePCOHATUIUNPOBAHHON MEIUIIMHDI:

OnomMapkepbI
« [EHOMUKA

« TPAHCKPUTOMWKA
« [POTEOMUKA

« METABOJIOMWKA

 MWKPOBUOMWKA

«NHTETMNMPETOMWKAN»




A 3ABTPA: 3-4 P MEOULUUHA:
-NMpepgukTBHaA
-NMpeBeHTBHasN
-NMepcoHanusunpoBaHHas
-MapTHepckan

OAOHAKO, CErogHsA 4YALLUE
BCEIO TAK...




INTERWATIOMAI. CONFERENCE ON HARMOMNISATION
REQUIREMENTS FOR REGISTRATION OF FHARMACEUTICALS FOR HULAN TI5E

ICH HARMONISED TRIPARTITE GUIDELINE

BIOMAREFES EELATED TO DEUG OR
BIOTECHNOLOGY PRODUCT DEVELOPMENT:

CONTEXT, STRUCTURE AND FORMAT OF QUALIFICATION SUBMISSIONS
El6

Chorent Step 4 v=rEon
dated 20 Ansust 2010

This Guideline has been developed by the apprapriate ICH Expert Working Group and
huzs been subject to comaudiation by the regulotory parfies, in occordance with the ICH
Procezs. At Step 4 of the Process the final droft 8 recommended for odopfion fo the
regubmtory badiea of the European Undon, Japan and T8

0OF TECHNICAL

buomapkepbl npu
paspaboTke JIC:
pykosoacteo ICH



Dapmakozenemuka- 3T0 HayKa, A3y4aromas
POJIb TCHETUYECKHUX (PAKTOPOB B (DOPMHUPOBAHUU
apMaKoJIOrH4eCKOro OTBETa OpraHnu3Ma
4eJIOBEKA HA JICKAPCTBEHHBIE CPEJICTBA

B 1957 rogy ApHO MoTyrnbckun nybnunkyeT ctaTbio O BKNaae
reHeTn4ecKknx oakTopoB B pasBUTUM HEDNAronNpPUATHbLIX JIEKAPCTBEHHbIX
peakymi.

B 1959 rogy ®pugpux Borenb BBen TeMUH «dpapmMakoreHeTnka.

*B 1962 rony BepHep Kanoy onybnukosan moHorpaduto
«DapmaKkoreHeTuka».




IlapagurmMon cCOBpeMEHHOU
(bapMaKOTr€HETUKHU CTaJI0
IOJIOKEHUE O TOM, YTO
OCHOBHOM (pOpMOM
HACJIEICTBECHHOTO Pa3IMUns

MEX Y JIIOJAbMU SIBIISIETCS TAK
Ha3bIBACMBbIHN
OJTHOHYKJICOTHUTHBIN
nomuMopdu3m (SNP — single
nucleotide polymorphism)

boukoB H.II., 2001




I eHBI-KaHAUAATHI, MOJUMOP(PHU3IMBI B KOTOPBIX BJIUSIOT
Ha (papMaKOJOIrHYeCKHUU OTBET

CYP2D6
CYP2C9
CYP2C19
CYP3A4 ‘BcacbiBaHHe

CYP3A5 -PacnpegeneHne *«Muwenu» Nc

NAT2 ‘EHOTPEHC[I]OPMHLIHH -flaToreHeTH4YecKue myTH
-BoiBegeHue 3aboneBaHuK

QAPMAKOKMHETUKA | 4 | PAPMAKOOWMHAMIMKA OTBET HANC

«PepMeHThI ‘PeuenTtopbl
OuoTpaHchopmaumu JiC «PepMeHThI
«TpaHcnopTepsl JIC * MOHHbIe KaHanbI
JJiunonpoTeuHbl
+PaAKTOpPbI CBEpPThIBAHUA
+Benku KneTo4yHoro uukna
MDR1 *«CHrHaNbHbIe» 0enku

BCRP
SLO1B1

Roots I, 2003 (¢ nonoJiHEHUSIMM )




QefepansHoe rocynapcreeHHoe GloxeTHoe yupexaeHne "HayuHblil UEHTD SKCNepTHakl CPEACTE MEAULMHCKOTO NpUMEHEHIA" Bxog | Peructpauus

®rby HU3CMN esepeibnan crywGa 10 HaNopy

MY Munusapasa PoccHM s CHEPE APABOOKPAHECHIA B COWRRILIONG PEIBHTHA
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HMHgropmauma o EuoTpaHedopmaumm INC in vitro

(CYP1A2, CYP2CE, CYP2C9, CYP2C19, CYFP2D6, CYP3A)
|
1 |

[0 paHHBIM MCCN2A0BAHW A
inwifra [C He A2 naeTcH

MHMMBKTOROM KK

HHAVKTODOM

| 1
[N AaHHEIM MCCOeaoBEEHNE In witro M =
D 0aHHEIM HCCNedoBaHKA I vifio 4 y
NC he ABnAeTCA CyDCTRATOM N AasnaAsTcA cydcTpaTom Mo gaH.?bmjflgc“‘”eﬂDBaHHH
i in wifro AENASTCH
mim TC— cybeTpat, Ho W BKN&T BHOTPEHChOpMALK -
MHAYKTDROM

OCHOBHLIM MY TEM 3MUMHHALMM HE ACaH

AaHHoro 1 l
E MHCTRYELMK K

h J
B MHCTRYKLMM K IRMMEHE HUMKD —
o 2 MpoSecTH MCene J0BaHKA IR vivo [MpOEECTH MtCne I0BaHuA ve
I vive © 4yBCTEHTENEHEIMM MPUMEHE HUED

YKATEBAKTCA EHHEIS,

HC yasb AT CH s IS, C CHILHBIMA HHTMS UTOREMH |
NONYYeHHRIE B HCCTen0BaHua
_ HHO VKT ODEM M oaCTDAaTaMMK
in vitro Ay | P Vo D. NoNY4EHHBIE B
MMeaTca aHaquMoe MMeeTca IHaY Mo e WCCTA0REHHSX [N Wit
B3avMMOoeACTEME Y BaanMoe AcTEMe !

HaT

Ha Hat Ha
HI:II:IEEI:TH KMAHHUYEC K2 HPGEECTH KMNAHMH2CK e
MCCN2NOBEaHKA © AT MA HCCNe dBasHA C ORYT HMA
MHTMOWTOREMM [ MKIVKTOREMA. | e e e i s kil B MHCTPYHUMMA K MEMMEHE IO
GTQﬁpEHHblMH Had QCHOEBAHHHK e | PyRLL H QTOEF'EHHI:HMH H@ JCHOBEQHHH e PYyRLL H
B2ROATHOCTH COEMECTHOMO el ah iR s BEDOATHOCTH COEBMECTHOM i
NONYYSHHBIS 8 UCCNed0BEHAX NONYYS HHBIE B UCCNB0BaHNSX
NnpktAz HeHRA : : ; i
Inwifro v in vivo

NpUMSHEH A s ST
In it w in viva I
} TpebysTCA NH i

|
TpebyeTcA nu
IaMEHEHWE NO3HPOBRATY FlaMEHEHWE JO3HPDOBKH'Y

HankHel e ueene qoeaHuA JaneHei luMe uecne AnBaH e
He TpebyoTeA

Hz TpebyoTeA

Ha HaT

Ha HeT

E MHCTPYKUKMK K R HMEHS HUIO E MHCTRYKUKMK K NP UMESHSHHIO
nc YEEZRIBESTCH Kak nc YHE3BIBEETCH KAk
JoN#H=! BLITE MIMeHeHs JomeHel BeITE M2MeHeHs
aoswpoexa MNC Acakpoera [1C




[MepcoHanu3auna capmakoTepanmm Ha OCHOBe
cdhapmMakoreHeTU4eCKoOro TecTupoBaHUSA: oOLLUN
NPUHUMN

;;

Toxic area

Concentration
Concentration




dPapmakoceHemu4YecKuu mecm- 310

BbISIBIIEHNE KOHKPETHbLIX FEHOTUMOB MO

OAHOHYKNEeOoTUAHbIM NoTIMMopdPm3Mam
(eeHOomMunuposaHue nayueHmos),

aCCOLMMPOBAHHbIX C UBMEHEHNEM
doapMaKosriorm4eckoro oTBeTa.
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dapmakoreHeTn4eckme
bromapkepbl B KITMHUYECKNX
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Genomic Biomarkers for Personalized Medicine: Development
and Validation in Clinical Studies
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Genetic Determinants of Dabigatran Plasma Levels and Their Relation to Bleeding
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Freedom from Bleed
According to rs2244613 Carrier Status

Dabigatran only: HR=0.70, 952:C| 0.58-0.84, P=0.00016
Warfarimonly:  HR=1.13, 95%:C| 0.80-1 42, P=0.29
Carrier Status X Treatment Interaction P=0.0015

Carmiers/Dabigatran (N events=154)
MNoncarriers/Dabigatran (M evenis=432)
Carriers/Warfarin (N events=110)
MNoncarriers/Warfarin (N evenlis=213)
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KpoBoTeueHua y Hocutenemn
nonnMopgHOro mapkepa reHa
CES1 Ha paburatpaHe
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Gene panels to help identify subgroups at high and low
risk of coronary heart disease among those randomized to
antihypertensive treatment: the GenHAT study

Amy |. Lynch?, John H. Eckfeldt®, Barry R. Davis®, Charles E. Ford®,

Eric Boerwinkle®, Catherine Leiendecker-Foster® and Donna K. Arnett®

Table 7 Gene function for all panel variants

Panel Variants RS number Gene name Gene function®

A NOS3 rs3918226 Nitric oxide synthase 3 Nitric oxide synthases synthesize nitric oxide from L-arginine. Nitric oxide, a
reactive-free radical, mediates neurotransmission, antimicrobial and
antitumoral processes.

SELE rs5361 Selectin E The endothelial protein encoded by SELE is thought to mediate cell
adhesion to the vascular lining at sites of inflammation.

ICAM1 rs1799969 Intercellular adhesion molecule 1 The cell surface glycoprotein encoded by ICAM1 binds to CD11a/CD18 or
CD11b/CD18 integrins, and is expressed on endothelial and immune cells.

AGT rs5051 Angiotensinogen Angiotensinogen precursor, the protein encoded by this gene, is cleaved by

angiotensin-converting enzyme to generate the active enzyme angiotensin
Il, which is involved in blood pressure regulation.
GNAS s7121 Guanine nucleotide-binding protein, With a very complex imprinted expression pattem, the transcripts that are
a-stimulating polypeptide 1 derived from four altemative promoters and exons from this gene are
maternally, paternally, and biallelically expressed. They may regulate
imprinting in the region.

B MMP1 rs1799750 Matrix metalloproteinase 1 The secreted enzymes encoded by this gene break down interstitial collagens
type |, Il, and Ill during disease processes as well as nomal processes
such as tissue remodeling.

NPPA rs50656 Natriuretic peptide precursor A The natriuretic proteins encoded by this gene regulate extracellular fluid
volume and electrolyte homeostatis.
PDE4D rs6450512 Phosphodiesterase 4D The protein encoded by this gene has 3',5"-cyclic-AMP (cAMP)

phosphodiesterase activity, degrades cAMP, acting as a signal
transduction molecule for various cell types.

MMP9 rs2274756 Matrix metalloproteinase 9 The secreted enzymes encoded by this gene break down interstitial collagens
type IV and V during disease processes as well as nomal processes such
as tissue remodeling.

F5 rs6025 Coagulation factor V The cofactor encoded by this gene circulates in plasma and is essential in
the blood coagulation cascade.
C AGT rs5051 Angiotensinogen Angiotensinogen precursor, the protein encoded by this gene, is cleaved by

angiotensin-converting enzyme to generate the active enzyme angiotensin
Il, which is involved in blood pressure regulation.

PON1 rs705379 Paraoxonase 1 Encodes an enzyme, arylesterase, which hydrolyzes paraoxon to form
p-nitrophenol.
MMP12 rs652438 Matrix metalloproteinase 12 The protein encoded by this gene is thought to be cleaved at both ends to

produce active enzyme that breaks down elastin during disease processes
as well as normal processes such as tissue remodeling.

F12 1801020 Coagulation factor XII The gene product, coagulation factor X, circulates in the bleod as a
zymogen. Through a cascade of processes this factor is involved in blood
coagulation, fibrinolysis, and bradykinin and angiotensin production.

GP1BA rs6065 Platelet glycoprotein Ib (z-polypeptide) The platelet surface membrane glycoprotein encoded by this gene is involved
in platelet activation, thrombosis, and hemostasis.

PDE4D rs27653 Phosphodiesterase 4D The protein encoded by this gene has 3',6'-cAMP phosphodiesterase activity
and degrades cAMP, acting as a signal transduction molecule for various
cell types.

D F2 rs1799963 Coagulation factor Il In the first step of the coagulation process, which suppresses blood loss,
coagulation factor Il is cleaved to form thrombin.

PAIN rs1799768 Plasminogen activator inhibitor 1 The product of this gene inhibits fibrinolysis through the inhibition of tissue
plasminogen activator and urokinase.

MMP7 511568818 Matrix metalloproteinase 7 The secreted enzymes encoded by this gene break down proteoglycans,

fibronectin, elastin, and casein during disease processes as well as normal
processes such as tissue remodeling.

AGT rs5050 Angiotensinogen Angiotensinogen precursor, the protein encoded by this gene, is cleaved by
angiotensin-converting enzyme to generate the active enzyme angiotensin
Il, which is involved in blood pressure regulation.

ACE 54343 Angiotensin l-converting enzyme The enzyme encoded by this gene is a catalyst in the conversion of
angiotensin | into angiotensin I, which regulates blood pressure and
fluid—electrolyte balance through vasopressin and aldosterone stimulation.

MMP2 rs243865 Matrix metalloproteinase 2 The enzymes encoded by this gene break down type IV collagen, which are
a structural component of basement membranes, during disease
processes as well as normal processes such as tissue remodeling.

“National Institutes of Health/National Center for Biotechnology Information.

Pharmacogenetics and Genomics 2012, Vol 22 No 5
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Pharmacogenetic relevance of the CYP2C9*3 allele in a
tenoxicam bioequivalence study performed on Spaniards

AM. Peirg2b+1 ] Novalbos®4!, P. Zapatera.b-d,
R. Moreu®, R. Lépez-Rodriguez 9, V. Rodriguez 9,

Hermdndez

P m OMoaBMBaANEHTHOCTb
TEHOKCMKaMW: «pasbpocy

®OK napameTpoB pasHbIN!

Table 2

Influence of CYP2C9 polymorphisms on the tenoxicam bioequivalence 90% classical
confidence interval (IC90) (wt: wildtype, SNPg: CYP2C9"2 or CYE i. —
Parameter IC90 GLOBAL(n=18) IC90C9wt(n=10)y IC90 2C9 SNPg (n= 8\
In(AUCo-~) 90-100% 84-105% 91-123%

In (Cmax) 92-113% 86-104% 88-121%




" " . % The Fh jics | (2012) 1-4
Table 1. CYP2D6 genotypes and classification according to active & 2012 Macmilan Publshers Limaed Al ihts reserved 1470.269X/12 e
genes. wwrw.nature.com/tpj

CYP2D6 active ORIGINAL ARTICLE

Genotype Group genes Use of pharmacogenetics in bioequivalence studies to reduce
RIEY: ) = sample size: an example with mirtazapine and CYP2D6
1/ () 2 M Gonzdlez-Vacarezza', F Abad-Santos®, A Carcas-Sansuan®, P Dorado’, E Pefias-LLedd’, F Estévez-Carrizo® and A LLerena’
(*1/%4) = 2 (I 2
TS i 2
*1/%4 m 1
*1/*5 m 1
*1/*6 m 1
*4/*9 | 1
i 0 , ®I 1 BoSBNBANEHTHOCTb
*4/*6 0 0 .
e @ 0 MUpTa3anuHa: MOXHO YMEHbLUUTb

Abbreviations: (I}, two or more active genes; (I}, one active gene; (0), no KO” I/IL‘IeCT BO D'O6 pO BOﬂ bL"e B?

active gene.

Table 2. Analysis of pharmacokinetic parameters for the three groups separately, according to the number of CYP2D6 active genes ((0), (1) and (1I}), for
the groups including individuals in groups (0)+(l) and (I}+(ll) and for the total of individuals regardless of CYP2D§ genotype

m (1) T 26) {1 (N = 35) (O)+(1) (N=33) {+(1) (N=61) Total (N = 68)

LnAUC,_

Geometric mean (ng h ml=") 8992 7578 669.4 7858 705.8 7236

MSE 0.00589 0.00711 0.0222 0.00655 0.0163 0.0150

CV,, (%) 7.69 8.45 15.0 8.10 128 123

Cl 95% [4.79-18.99] [6.59-11.77] [12.1-19.8] [6.50~-10.79] [10.9-15.7] [105-14.8]

% 4] 9.9 a5.1 53 66.4 59.9
LnAUCy_

Geometric mean (ng hml b Q475 7928 7025 8233 7396 758.7

MSE 0.00696 0.00758 0.0219 0.00703 0.0174 0.0150

CV,. (%) 8.36 8.72 149 840 13.2 123

Cl 95% [5.21-20.68] [6.81-12.16] [12.0-19.7] [6.73-11.18] [11.2-16.2] [105-14.8]

% 4] 43 78.2 0.48 57.9 471
anmx

Geometric mean (ng r'nl_'] 80.1 811 704 80.8 74.7 75.3

MSE 0.0447 0.0481 0.0602 0.0450 0.0554 0.0532

CV,. (%) 214 222 249 215 239 234

Cl 95% [13.3-55.6] [17.3-31. [20.0-33.2] [17.1-28.8] [20.2-29.3] [19.9-284]

% 0 37 16.4 047 11.7 9.3

Abbreviations: Cl 95%, 95% confidence inWimum concentration; CV,, (%), intra-subject coefficient of variation; (0}, subjects with no
CYP2D6 active gene; (1), subjects with one CYP2D6 a e; (ll), subjects with two or more CYP206 active genes; LnAUC_ .., log-transformed area under the
concentration-time curve from 0 to the last quantifiable concentration; LnAUC,_ .., log-transformed AUC,_..; MSE, mean squared error.
*Percentage increment with respect to group (0) CWwi{%).
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Table 1. CYP2D6 genotypes and classification according to active
genes

wwrw.nature.com/tpj

CYP2D6 active ORIGINAL ARTICLE

Genotype Group genes Use of pharmacogenetics in bioequivalence studies to reduce
RIEY: ) = sample size: an example with mirtazapine and CYP2D6
1/ () 2 M Gonzdlez-Vacarezza', F Abad-Santos®, A Carcas-Sansuan®, P Dorado’, E Pefias-LLedd’, F Estévez-Carrizo® and A LLerena’
(*1/%4) x 2 ) 2
T an 2
*1/%4 m 1
*1/*5 m 1
[irs 0 ! O n broaBnBanNeHTHOCTb
e Eg] : MUpTasarmHa. MOXHO YMEHbLLUUTb
474 © 0 KOnn4ecTBO JO0OpOBOSbLEB?

Abbreviations: (ll), two or more active genes; (I}, one active gene; (0}, no
active gene.

Table 3. Estimation of sample size of bioequivalence studies for the
three groups separately, according to number of CYP2D6 active genes
{(0), (1) and (1)), for the groups including individuals in groups (0)+{)
and (I)+(ll) and for the total of individuals regardless of CYP2D6

genotype

T/R (o) () () o)+ (1m0 Total

LrAUC e 1.05 4 4 13 4 10 9

1.10 9 9 30 9 22 20
LnAUC_ . 1.05 4 4 13 4 10 9
1.10 10 9 29 9 23 20
LnConax 1.05 23 30 36 27 34 32

1.10 51 66 81 61 76 72

Abbreviations: (., Maximum concentration; EM, extensive metabolizer
subjects (I14+{11); LnAUCy_ a5 log-transformed area under the concentration-
time curve from 0 to the last guantifiable concentration; LnAUC,_ .., log-
transformed AUC,_ ..

Sample size estimated with the formula Il indicated in Figure 2, for
Test:Reference ratios of 1.05 (or 0.95) and 1.10 (or 0.90). (0), poor
metabolizer subjects; (1), subjects with one active gene; (Il}, subjects with
two active genes.




MEHHCTEPCTBO IPARBOOXPAHEHNRA B COOUHANBHOT0 PATEHTHA
POCCHRCKOR GEJEPALIHN
DENEFANBHANR CAYEEA [0 HAJSOFY B CPEFE 3IFABOONFAHEHRA H

COUMANBROINTD PASBEHTHA

DEAEFAIBHOE NOCY JAPCTREHHOE Y4PERIEHHE «HAY YH L LEHTP
FIKCHEPTHIBL CPFEJCTE MEJHUHHEC RO IEFEM EHEHH s

YTHEFEIAKY

AAMECTHTE Tk MHHICTPA

YAPABOONP AHEHHA 1
COLMATBHON PATBITHA
POCTHACKOE GENEPALIHN

[ P XA @
o M 1.

OUEHEA BHOKBHBANNEH THOCTH JIEKAPCTBEHHBIX CPEACTH

Memodiurcss FRaaenes

3.7. Ckpunnnrosoe obcieroBanne J00pPoOBOJILUEE 10 HAYAIA HCCIEI0BAHHH

[locne mnoanucanus HI]E])D-pMHpDBHHI]Dl"D corinacHa IMpoBOAHTCA KIHHHYCCKOC H
NnapakIHHHYECKOE obcnenoBanHue ,ﬂDﬁpDBG.'ILL[EB.. BEMHOYAKOMIIEE Bpﬂ‘{EﬁHh[ﬁ OCMOTP € YUETOM
0Cco0eHHOCTEH AEHIACMOro ,‘J,E!FICTBHH HIYUYACMOTO JEKAPCTBEHHOIO CpPENCcTBd, a TakiKe

CIEOYIOMNIHE J'IEIEIDPHTDPI]LIE TECTRIL:

Ecmu HIBECTHO, UTO HCCIEOYEMOC JICKAPCTECHHOC BEHNISCCTED NMOABCPIracTCA 6HDTFHI]C[]}GPM

KOHTPOIHPYEMOH TeHETHYECKH MOTUMOP(pHEIMH H30(hepmenTamu uuroxpoma P-450 (CYP2C9,
CYP2C19, CYP2D6), nna cHMikeHHs BapHaDenbHOCTH (papMaKOKHHETHYECKHX MNapaMeTpoB
leaecoodpasHo  TEHOTHIHPOBAHHE JOOPOBONBIEB C LEILID HCKIIOUEHHS YYacTHA B

HCCIIEIOBAHHH JTHL ¢ TeHoTHNaMu "MeanenHoro” u "OeicTporo” metabonusma.



dapmaKkoreHeTuKka: «crnaceHue»
OpPUTrMHanbHbIX IEKAPCTB




Max ALAT

1a

o

[Bo]
g'é il
B
| |
|

Genotype

Figure 3 DRE1*0701 genotypes versus maximum ALAT (in units of
kULM} in all samples from EXGEM. Subjects designated as “XX* carry two
alleles of DRET that are not DRET1*0701, as "X7" are heterozygous for
DRB1*0701, and as 77" are homozygous for DRE1*0701. The scatter
plots show the maximum ALAT in each genotype group, demonstrating
the overap in ALAT measurements between individuals in different
genolype graups. The box-whisker plots (in which the box represents
the 25th—-7 5th percentiles of the distibution, the whiskers extend to 5th
and 95th percentiles, the central line the median and the small square
the mean) demonstrate that the means and distributions of maximum
ALAT clearly differ between the genotype groups, with a trend towards
tncreased maximum ALAT with increased copy number of DRB1*0701.

Thie Pharmacogenomies journal (2008) 8, 125-195

'@' 2008 Nature Publishing Group All ights reserved 1470-269'/08 $30.00
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ORIGINAL ARTICLE

Genome-wide pharmacogenetic investigation of
a hepatic adverse event without clinical signs of

immunopathology suggests an underlying
immune pathogenesis

®I': cnaceHue
KCUMenaratpaHa?




PernameHTtauug
MCNOJ1Ib30BaHUSA B KIMUHUKE:
KIMHUYEeCKMe PYKOBOACTBA U

NMHCTPYKUUNN




dapMaKoOreHeTHYECKOE TECTUPOBAHME 1JIs1 IOBbIIIICHUS
3P PeKTUBHOCTH / 0€30IACHOCTH 0COOCHHO HE00X0AMMO B
CJCAYIOIIUX KIMHUYECKUX CUTyalMAX:

KAKUM OOJTXEH BbITb
?
KAKUM OOIMKHO BbITb JIC* NALMEHT?

besanbTepHaTuBHOE JIC [TaumeHT 13 rpynnsl puUcka

NNC c bonblUnM CNeKTpoMm u pa3BnTnA
BbIpa)XEHHOCTbIO HebnaronpuUATHLIX

HexenaTenbHbIX NoOOYHbIX peakLuy

NIeKapCTBEHHbIX peaKLui C HacneacTBEHHbIM

[Mpn onNnTENbHOM aHaMHe3oM no
NPUMEHEHNN J1C H66ﬂar0rlp|/|F|THO|/|

(CepAgYHO-COCyaNCThIE, NobOYHOW peakumu
ncuxoTtponHble JIC,

ropMOHanbHbIe npenaparbl

nT.Aa.)

J1C ¢ y3kon

TepaneBTUYECKOU LLMPOTOU

Kykec B.I'., 2000




CHEST

bl ticn af tha Americ L sllags =f Chai® Phyiiciani

Evidence-Based Management of
Anticoagulant Therapy : Antithrombotic
Therapy and Prevention of Thrombosis, 9th
ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines
Anne Holbrook, Sam Schulman, Dankel M. Wi, Per Oy Vandvlk, Jason

Fish, Michas] J. Kovats, Pebar J. Swersson, David L. Veensia, Mark
Crowiher and Gordon H. Guyatt

Chest 2012 141,8152521845
o0l 10137 3ichest. 11-2295

2.2. For pdtlenh uutmtlué, VKA theral:ﬁ we
recommend against the Toutine us® of phar-

macogenetic testing for guiding doses of VKA
(Grade 1B).




¢ «®l TecTMpoBaHe MOXeT

Bcepoccniickoe HayuHoe Bcepoccuiickoe HayuHoe obuwecTeo

cneunancTos No KNMHWYECKoA

G G =T N eyl S 6 biTb OIl pa B D'a HO y
NaLUMUEHTOB C BbICOKUM
PUCKOM
KPOBOTEYEHUMN. .. »

W KapanocTHMynaunH

MPOEKT

OVNATHOCTUKA U JIEHEHME
®OUBPUINALUVN NPEOACEPOVNA. anHﬂT BHOK B
PekomeHpgaumm BHOK u BHOA,

2011 r. OoKTAA0pe 2012

Tabnuua 10. llkana oueHKHW pUcKa KpoBoTedeHuiit HAS-BLED

KNuHWYecKasa XapakTepnctika® Yucno Gannos
ApTepuanbHas rmnepToHus 1

Hapywenue ¢hyHKLMM Neyenn nnm nodek (no 1 Ganny) 1 mnmn 2

WHCyneT 1
KposoTeyeHue 1
NabunbHoe MHO 1
Bospact >65 neT 1

MpyeM HeKoTopbIX NeKapcTs MNKW ankorona (no 1 6anny) 1 unu 2
MakcuMyM 9 Bannos




Bapdapun: 0e3ajbTepHATHBHOE JIEKAPCTBO?

AnnkcabaH
PuBapokcabaH
[1aburatpaH

BAPOAPUH >

He HyxeH OdbheKTUBHOCTD U
koaryonorniyeckum 6e30nacHOCTb He

koHTponb (MHO n 1.4.) n 3aBWCUT OT reHoTMNa
CIOXHbI noadbop 03kl

OdpekTnBHEE U
Oe3onacHee?

ROCKET AF:
YyacToTa MHCymnbTa Ha

- 0
pfffﬁ,iggg;ez’ﬁ/;’o/ *OrpaHnYeHHble NOKa3aHUs
-1.7%

(p<0,001), NNT-200 *MexxnekapcTBeHHOE B3aUMOOENCTBUE?
3HaUNMbIE KPOBOTEUYEHMS! Ha «[103npoBaHme nNpu HapyweHnsax yHKUUM nodek?
BapdapuHe- 14,5%, Ha «Koarynornyeckum KOHTpOnb?

puBopokcabaHe- 14,9% *AHTNOOTbI?
(p=0,44)




lNoka3aHua gna papmakoreHeTu4eckoe
TectupoBaHua no CYP2C19 ana nporHo3npoBaHusA
PEe3NCTEeHTHOCTM K Knonugorpeny: ojpuumanbHas

nosnuus
DapmakoreHeTnyeckoe tectupoanme no CYP2C19
HeLenecoobpasHo Ana BCeX NaUUEHTOB, NONy4YarkoLmnx
knonugorpen (AHA 2011: knacc lll, ypoBeHb gokasarefnibHoctu C).

*Cutyaunm, Npun KOTOPbIX XKeraTenbHO MPoBOAUTL
doapmakoreHeTndeckoe tectuposaHue no CYP2C19 (AHA 2011:
knacc llb, ypoBeHb gokaszatenbHocTn C. ESC 2011: knacc lib,

ypoBeHb B)

- BMellaTesibCcTBa Ha He3awuweHHom ctBone JIKA (AHA 2011),

- budpypkaumoHHbin cteHo3 ctBona JIKA (AHA 2011),

- CTEHO3 eAUHCTBEHHOU npoxoanmon KkopoHapHou aptepum (AHA 2011),
- noeTopHble YKB (AHA 2011),

- TPOMb603 cTeHTa B aHamHe3e (CPIC 2011),

- KNMHn4Yeckune daktopbl Bbicokoro pucka (OKC, caxapHbiv gunaber,
XpOHUYecKasi noye4yHasa HegoctaTto4yHocTb) (CPIC 2011).




JIekapCTBEHHBIC CPEACTBA, JJISI KOTOPEIX FDA

periiaMeHTHpoBaio BHeceHrne PI' nHpopManyuy B HHCTPYKLIUU
(2012) (1)

HenpsMble aHTUKOoarynaTHbl: BapdapunHa, aueHoKymaporsa (onpegeneHmne
nonmmopdunamoB reHoB CYP2C9 n VKORCT)

knonugorpen / npasyrpen (CYP2C19)

aHTngenpeccaHTbl (GryoKCETUH) N HEMPOSIENTUKK (onpeaeneHne
nonimmopdunamoB reHa CYP2D6)

N30HMa3nag, nMpasnHamma, pudamnuuuH (onpegeneHne NonMMopdu3MoB reHa

NAT?)

oparnbHble KOHTPaLEBTUBLI (ONpeaeneHne T.H. «myTauuu JlengeHa» B reHe V
dakTopa cBepThLIBaAHUS)

kogenH (CYP2D0)

uenekokcnb (CYP2C9)

aTopBactatuH (peuenTtopbl LDL)

aTOMOKCETUH (onpeaeneHune nonnmopdunamos reHa CYP2D6)
BOPUKOHAa30s1 (onpeaernieHne nonnmopdpuamo reHa CYP2C19)
kap6amasenuH (onpeaeneHne nonnmopgHoro mapkepa HLA-B*1502)




JIekapCTBEHHBIC CPEACTBA, JJISI KOTOPEIX FDA

periiaMeHTHpoBaio BHeceHrne PI' nHpopManyuy B HHCTPYKLIUU
(2012) (2)

abakasup (onpeaeneHune nonnmopdHoro mapkepa HLA-B*5701)
asartmnanpuH, 6-mepkantTonypuH (onpeaeneHue nonnmopduamon reHa TPMT)
pa3bypukasa, npumaxuH (I-6-d)

NpUHOTEKaH (onpeaeneHne nonumopduama reHa UGT1AT)

kaneuntadbun (DPD)

NMaTUHNO,3pNOTNHUG, LEeTYKCcMMab, TpacTtasymab, mapaBupok, neHannaoMmua,
paHnTymymab , 4asatuHmnb , HUNOTUHKG, BycyndraH (BbISIBIIEHME 3KCNPECCUn
ornpeaeneHHbIX reHoOB B ONYXONEBOW TKaHW)




[1nana3oHbl BO3SMOXXHbIX KOflebaHuu
nogaepxvsatoLlen 0o3bl BapdapuHa B
3aBNCMMOCTHU OT pesynbratoB Pl TecTrpoBaHUS
(MHCTPYKUKMA, yTBepxaeHHaa FDA)

['eroTHDT I'esorun CYP2C9
L&()R( v |

0,5-2 mr 0.5-2 Mmr




Eurapean Society of Phamacogenomics and Theranostics

Need for Pharmacogenomic Information Also for Generic Medications;
Recommendation of the European Society of Pharmacogenomics and Theranostics (ESPT)

Hi. call

The ESPT calls for a harmonized and consensus-based approach to an updatable drug
labeling of generic versions for pharmacogenomic information, as is the case for the
original drug. This requirement is, undoubtedly, not limited to Clopidogrel and should be

extrapolated to all medications which are marketed as both branded and generic versions.




®I TecTnpoBaHue: BHeOPEHNE B
KIMMHUYECKYIO MPaKTUKyY




= NAVAGATE: a rubric to move from Pharmacogenomics (2012) 13(11), 1307-1313

n pharmacogenomics science to pharmacogenomics

practice
HeoGxoaumocTtb
- JlekapcTBO HEOBXOOMMO NaUMNEHTY?
AnsTepHaTUBbI
- CyLLecTBYIOT NN anbTepHaTUBHbIE METOAbI NeYeHns?
Banuvgusauusa Pl tecta
- EcTb pernameHTaumnsa ncnonosoaHus (FDA, EMA, M3)
-PaspabotaHHasa cxema nocTtynneHmsa Bnonormyeckoro matepuana u Bblgada
3aKoyeHnI
CooTtBeTcTBYHOLWME CPOKU BbinosiHeHUA @I Tecta
- bynet nu pesynerat @I TecTta npencraBneH B KIIMHUYECKN 3HAYMMblE
CPOKN?
Xopouwee aokasatenbcTBo 3ahdekTuBHoCcTN PI' TecTUpoBaHUA
- EcTb N1 anropuTmbl KNnHUYeckon nHtepnpetaumn I TectupoBaHus?
- UameHeHne 0o3npoBaHUs, MOHUTOPUHT 3PdEKTUBHOCTM U BesonacHOCTN?
JoCcTynHOCTb U BOCTPEOOBaHHOCTb
- lTabopatopun ¢ noctaBneHHbIMKU Pl TecTamu
- BoctpeboBaHHOCTb Bpadamu / naumeHTamu
Kto MNnatut 3a @I Tect?
- Kak naumneHT 6yget nnatnte 3a Pl tect?
OueHKa pe3ynbTaToB U AOKYMEHTOB
- Kak bygeT gokymeHTnpoBaTtbcs pesynbsrat O TectupoBaHus B MeOULMHCKMUX
KapTax U aNeKTPOHHbIX MEOULIMHCKUX 3anucemn?




IPOEKTUBHOCTb ®APMAKOIMEHETUYECKOIO
TECTUPOBAHNA B MHOTIOIMNPOOUJIBHOM CTALVOHAPE (1)

Koaugecmeo na HHEHIMOEG, y KOMOPLLX NOKAFAMETTE

MHO, npu sstnucre, ost1o mersiite 2,0 6 zpynnax.

I P=0.0003; l MHO meseme | MHO B gpyrom

0Od=0.1761; 2.0 IHAIAZ0HE

HE BblJ1O

Xu=12.619 ) AKTUBHOI'O

«®DT-», n=65 12 (18.4%) 53 (81.6% YYHACTUA BPAYA-
%—D %J KMWHUYECKOIO
«®T+», n=32 18 (56.3%) 14 (43.7% ®APMAKOMOFAI!!

K :  HOK ' 2
DIUNECMED NA UUEHMOS, ¥ Komopsix nokazamets MHO, npu ssinucke, 6st10o mensiue 2,0 &

MHO gi:.-;-':#::-no n E P E 0 u E H KA ¢ r
BPAHAMU!

BbIlMMTUCbIBAHUE B
COOTBETCTBUU C
MHO & duanaiomne M3C !

Kykec U.B., Kasakos P.E.,
CbiveB [1.A., 2013

KomneJeToad NAYMeNTORs B roynnax




IPOEKTUBHOCTb ®APMAKOIMEHETUYECKOIO
TECTUPOBAHUA B MHOTOIMNPOOUTIBHOM CTALUNOHAPE (2)

Korunscmes Kolko-00el 80 SHHUCKI, ¢ MOMSHMI Koaunecmeo Kolko-dueil do SBMUCKY, ¢ MOMEHME HOTHAEHILR 62D PAP UKL, ¥ FCEX

HauueHmo§ § Jpyrne o P -p, u nauuenmos ¢ pynne o P v, ¢ novazameren MHO ssuwe 2,0.
HAZHANEHUR 64D JMPUHE, ¥ 6CEX MO UMEHMOS & -

pymne By, unzuusumos s spynne e B te, o CokpalyeHue

norkazamere MHO ssie 2,0 . CpPOKOB

: rocnutanndauuun
Cpegmse :HawsHHE , | | | : Ha 7 gHen!
CraggaptHOS )

OTEIIOHEHES

CragaapTHaE 0mMHOES
CpeIHETD
Mmoo mancnoe

OAPMAKOINrEHETU4YECKOE TECTUPOBAHUE
CHWMXAET OJIUTEJNIBHOCTDb
FrOCNUTAINTM3AUNN MAUMEHTOB TOJIbKO
NMPU YCITOBUUN ADEKBATHOIO
OO3UNPOBAHUA NMOAO KOHTPOJIEM MHO- NPU
AOOCTUXEHUN TEEAI'IEBTI/I‘-IECKVIX Kykec U.B- Kasakos PE.
3HAYEHWA (2-3)!!! Corien LA 2013




Npuka3s MnHucTpa 3gpaBooxpaHeHus
PO
Ne1022 ot 22.11.10
«O0 yTBepxaeHun lNopsaaka okasaHUs
MeanUMHCKOW NMoMOLLM HACEeNEHUIO MO
npopunio « KnnHn4veckaa papmakoniorna»

«PeweHne o HanpaBrieHMN NauueHTa Ha

KOHCYIbTauuio K Bpady- KNMMHUYECKOMY

dapmakonory npuHMMaeTcsa nevyawmm
BpayoM B creaoyroLlmx cryyvyasx:

NMopno3peHne Ha Hanu4yue n / Nnn
BbisiBfieHUe (papMakoreHeTU4eCcKux
OocobeHHOoCTen nauyneHTa»




B Takmx ycnoBusix KNUHNYECKNN
cbapmakonor gonxeH pewarTtb ABa
Bonpoca oTHocutenbHoO PI
TeCTUPOBAHUA:

1. Komy @I TectTupoBaHue BbINONMHATL
(MOKA3AHWUA)?

2. Kak nHTepnpeTupoBaTtb pe3ynbTtaTt @I
TeCcTUpoBaHuUA?




BPAY- Jlevawwmn Bpay

KnnHuyeckumn

dapMakKkosor
ap NMauuneHT

J1a6_dpaTopm| dr

2010/02/11 12758




APXWB BAHKA JJIOKYMEHTOB CAWUTA
MWUHS3/IPABCOIIPASGBUTUA POCCUUN

OBbIYHAA

MWH3OPABCOLIPA3BUTUA
y POCCUIA
«— BEPHYTbCH M3 BAHKA DOKYMEHTOB HA CAMT NoWCE OOKYMEHTOB —

CraHzapThl OKa3aHUSA MeIUITTHCKOU
IIOMOIIHU

TIPOERTDHI IIpoeKTH cTaHIaAPTOR MeIHIIMHCKONH TOMOIIH 10 KADAHOJIOTHH —
CTAH/JAPTOB « CTaHOapTHI MeIUIIMHCKOI TIOMOIIH IO KAPAHOJIOTHH »

MENUITHHCKON 8 Crmaxndapm cneyuanu3aupoeaHHol MeduyUHeKoll RoMouLu
IHOMOIIH BOALHLIM C OCMPLIM U NOSIMOPHLIM UHGapKmoM Muoxkapda c
nodesemom cezmenma ST 3nekmpokapouoZpamMmbl

B Crmandapm cneyuaausuposaHHol MeduluHCKol nomouwiu
DOALHBIM ¢ HecmabuwasHOl cmeHokapduell, ocmpuiM U
No8MoOpPHLIM UHPapxkmom Muoxapda be3z nodsema ceameuma ST
31eKmpoKapouospammbl

8 Cmaxdapm medutuHekoll nomowiu BoALHBIM ¢ cepdeuHoll
HedoCmMamouYHOCLH

B8 Coermnae paboueil 2pynnst N0 kapouo.a02Uull

http://www.minzdravsoc.ru/docs/mzsr/standards/?start=11&p=1



dopmmnpoBaHmMe KOMMETEHLIUMN. ..




@I kanbkynatop ons
MOOUBbHbLIX YCTPOUCTB

UNC Pharmacogenomics

Amiodarone:
Carbamazepine,

phenytoin, -—-—ﬂ

rifampin, or
rifampicin:

Accept disclaimer:

Calculate Dose

Estimated Dose: 11.4 mg/week
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Pharmacogenomics in the pocket of every patient?
A prototype based on quick response codes

Matthias Samwald, " Klaus-Peter Adlassnig'

3-4 mg warfarin per
™ day should be
considered as a

|& safety-code.org) starting dose range
tar a patient with
this genotype

HEALTH INSURANCE CARD

Jane Doe
ID# 1234567

04,/04/1981

Genetic testing Medicine Safety Code Medicine Safety Code
carried by patient interpreted by medical professional




The 1200 Patients Project: Creating a New Medical
Model System for Clinical Implementation of
Pharmacogenomics

PH O’Donnell">23, A Bush?, J Spitz®, K Danahey?, D Saner?, S Das>>, NJ Cox!>*> and MJ Ratain!>3
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[Tlpodreccop James P.Evans (CLLA):
«Mbl onacaemcs, 4YTo ecnn Mbl byaem
HEKPUTUYHbI N HAUBHbI B HALLEM
9HTY3nasmMe no nNoBoay 3TUX
NPOrpPECCUBHbIX TEXHOMNOINMN, Mbl
PUCKYEM YTPaATUTb UX LIEHHbIN MOTEHUNAT
npexaeBpeMEHHbIM BHEOPEHUEM C
npUYNHEHNEM Bpeada naumneHTam, ¢
OAHOW CTOPOHbI, U yLLEPOOM Ans BCEN
MeOULMHCKON reHOMMUKU C OpYyrou
CTOPOHbI»

«CamMbIi MOLLHBIN NpeackasaTenb 3MEKTUBHOCTA U
be3onacHOCTM NekapcTBa, 3aBUCUT OT FEHETUKU B MEHbLLEN
CTeneHu, Yem OT NPaBUNbHOCTMN NMPUMEHEHUSA NEKapCcTBa Y

nauneHToB»

Evans JP, Meslin EM, Marteau TM, Caulfield T.
Science. 2011 Feb 18;331(6019):861-2.

KomMmmeHTapun Kk ctatbe Ha pycckoMm: http://echo.msk.ru/programs/granit/753546-echo




BEHHOBAT,
3TO BCe MOH
JTeHou!




BBIBO/IbI

TexHomnormm nepcoHanm3npoBaHHOU
MeOMLUUHbI aKTUBHO UCMONb3YHTCA NpU
npoeegeHun KW, 4to yxxe nony4dmno
pernameHTauuo

TexHomnormm nepcoHanm3npoBaHHOU
MeaULMHbI MOTYT UCMNOSIb30BaTLCA A1
npuMeHeHnn onpeaeneHHbix JIC ans
onpeaeneHHbIX KaTeropnum naumeHToB, YTO
NO3BOJSIUT NOBbLICUTbL 3PMPEKTUBHOCTL U
be3onacHoOCTb hapmakoTepanmm
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