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[lepcoHann3npoBaHHas meguLInHa




006 vHnumatnee BO3 B obrnactn reHOMUKU
yeroseka U rnobanbHOro 30paBoOXpaHEHUS]

- BO3 npusHaeT posnb nccnegoBaHMM reHOMUKU YenoBeka

CBSAA3A@HHbLIX C HUMW OMOTEXHOMNOrMM AN AOCTUXKEHUS
Lernen oObLEeCTBEHHOrO 30paBOOXPAHEHUA, TakKuUX Kak
coKpalleHne rnodanbHOro HepaBeHCTBA B OTHOLUEHUU
300p0OBb4A, NpenocTaBneHMe pasBuBalOLWLMMCA CTpaHam
9PPEKTUBHbIX, IKOHOMWUYHbLIX W HaOeXHbIX CPeacTs
npegoTBpalleHns, OUarHOCTUKU U NevYeHUss OCHOBHbIX
3abonesaHun (BO3, 2017).

World Health Organization



['lonmopdonamel npeapacnonararoLLmne K
Pa3BUTUIO CEPOEYHO-COCYANCTLIX 3aboneBaHni

1.

ACE - OoHmm un3 Haubonee
N3YYEeHHbIX nonMmMopdun3moB,
urpalwmx  pofib B pasBUTUU
WHpapkTa MuUoKapga W Opyrux
COCYOUCTbIX HapYyLLUEHUN.

CYP11B2 - AnbOocTepoH-CUMHTa3a.

[MoBbILLEHHbIe YPOBHMU MPHK
anbOoCTEPOH-CMHTa3bl B cepaue Yy
YyerioBeka conpoBoXaatTcH
yBEeNnUYeHnem NpoayKuum
BHYTpUCEPAEYHOro  arbAOoCTEPOHa,
dnbpo3om 7 rmnepTpodomen
MUOKapaa.

eNOS3 - osHpotennanbHaa NO-
cnHtasa (Type I, NOS-3, eNOS),
yyactByeT B CUHTE3e NO
aHOoTENneM n perynauum

cocyamcToro ToHyca. MccnepgosaHus
C. Fatini u coast. B 2004 .,
CBA3b reHoTuna 4alda C
BO3HUKHOBEHUEM OCTpPOro
KOPOHAPHOro CMHApoOMa.
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[lepcoHann3npoBaHHbIe NOAXOAb! Y NALMEHTOB,
MPUHUMAIOLLIMX CTaTUHbI

[MpMeHeHne CTaTUHOB acCOLMMPOBAHO C yBENTMYEHNEM
pucka noboro Tnna nopaxeHus Mblle4YHON TKaHu Ha 19%,
pucKa gmMcnokaumin, pacTskeHun, BbIBUXOB Ha 13%), pUCKa
pa3BUTUSA MbllleYHon 6onun Ha 9%!.

—=———=> | HENnocpeaCcTBEHHbLIM AENCTBMEM CTaTUHA
HJIP, cBsizaHHbIE C

npruemMom N

| MeXreKkapTCBeHHbIM B3anMmogenCcTtBnemM Ha ypoBHe
MHréuTopos MMr - nsodepmeHTa umMtoxpoma P450 3A4;
KoA-peaykrasbl
o0ycrnoBneHbI?:

| BANSAHMEM nosiumopdunama reHa SLCO1B1*5.

1_Leuschen J, Mortensen EM, Frei CR, Mansi EA, Panday V, Mansi |. Association of statin use with cataracts: a propensity score-matched analysis. .JAMA Ophthalmol. 2013 Nov;131(11):1427-34.
2_Vaklavas C, Chatzizisis YS, Ziakas A, et al. Molecular basis of statin-associated myopathy. Atherosclerosis 2009 Jan; 202 (1): 18-28



PekomeHOoBaHHaA MakcuMarbHas CyTO4HadA 003a OTAESIbHbIX

npeacTaBUTENEN CTaTUHOB B 3aBMCUMOCTW OT asnensHOro
BapuaHta SLCO1B1*5

[‘eHoTMnNMpoBaHne no SLCO1B1 pekomeHOOBAHO K MCMNOMb3OBaHUIO
aKkcneptamn EBponenckoro HaydHoro doHga (ESF) mn Bkno4veHoO B
pekoMeHOdauum no dpapmakoreHeTU4eckomMy TeCTUPOBAHUIO C Lenblo
NPOrHO3MpoBaHUA pasBUTUA MUoNaATUM Y MAUMEHTOB, KOTOPbIM
Nf1IaHUPYeTCs Has3HayeHuMe CcTaTuMHOB, Bbibopa WHAMBUAYANIbHON
MaKcUMarbHOW O03bl 3TUX NpenapaTos.

CratunH c.521TT c.521TC c.521CC

CumBacTatuH 80 mr/cyt 40 mr/cyT 20 mMr/cyT
AtopBacTaTuH 80 mr/cyt 40 mr/cyT 20 mMr/cyT
[NpaBacTaTtuH 80 mr/cyt 40 mr/cyT 40 mr/cyT
PosyBacTtatuH 40 mr/cyT 20 mr/cyt 20 mr/cyt
dayBacTaTuH 80 mr/cyt 80 mr/cyt 80 mr/cyt



[lepcoHann3npoBaHHbIe NOAX0Ab! Y NALMEHTOB,
MPUHUMAIOLLMX CTaTUHbI.

- B HacTosillee Bpemsi, C KIMHUYECKOM TOYKM 3pEHUS,
NHTEPECHBIM SIBIAETCA U3Yy4YEHNE BINUAHMUA Ha Oe30MacHOCTb U
9 PeKTMBHOCTb (papmakoTepanun 6benka yOMKBUTUHA (OT
aHrn. ubiquitous — Besgecywun) — Hebonbwon (8,5 k[a)
y4aCTBYWOLMA B pPerynsaumm rnpoLeccoB BHYTPUKNETOYHON
agerpagaunn gpyrux 6erkos, a Takke nx qyHKLNUN.

- Ponb youkBntnHa B papMakoKMHETUKN NIEKAPCTB MPOSABSAETCS
B perynaumm wunx TPaHCNoOpTEPOB U METabonmanpyroLmx
doepmeHTOB. bbINIo NokasaHo, YTO HEKOTOpbLIE NpeacTaBUTENU
TPaHCNOPTEPOB OpraHUYeCKMX aHMWOHOB (B TOM 4uUcre
OATP1B1) perynupyetoTcsi ¢ NMOMOLLbIO YOUKBUTUHUPOBAHUS.
OOvH 3 npeacrasuTenen cemencrea LmMToxpomos P450 3A4,
TakKe paspyluaetca npum  ydyactmm  yOUKBUTUHA. Cront
OTMETUTb, YTO B 0OOOMX cCny4dasx MoBbllANacb 3KCNpeccus
npoTenH-knHa3bl C, KoTopasi YydyacTByeT B MPOMOLNU
YOUKTUHNPOBAHUA.




Buabl MexxnekapcTBEHHbIX
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Guideline on the investigation of drug
Interactions (EMA, June 2012) [1]

1. Introduction

Drug-drug interactions are a common problem during drug
treatment and give rise to a large number of hospital
admissions as a result of medically important, sometimes
serious or even fatal adverse events.

Drug-drug interactions can also cause partial or complete
abolishment of treatment efficacy. The ageing European
population, where polypharmacy is more frequent, increases
the likelihood of such interactions and underlines the importance
of a scientifically sound understanding of the potential for
drug-drug interactions for all new chemical entities. A
number of drugs have been withdrawn from the market as a
result of drug-drug interactions that were only discovered post-
marketing. The potential for drug-drug interactions is considered
In the benefit-risk evaluation of a medicinal product and can
negatively impact on this balance either through increased
Incidence of adverse events or reduced efficacy.

1 _http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/07/WC500129606.pdf




Drug Interactions: Relevant Regulatory
Guidance and Policy Documents (FDA)

PykoBoacrsa:

In vivo

Clinical Drug Interaction Studies — Study Design, Data Analysis, and Clinical Implications Guidance for Industry
(https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/UCM292362.pdf)

In vitro

In Vitro Metabolismand TransporterMediated Drug-Drug Interaction Studies Guidance for Industry
(https://www.fda.gov/downloads/Drugs/GuidanceComplianceReqgulatorylnformation/Guidances/UCM581965.pdf)

[pyrne pekomeHgaunm no KNMHUYECKON oapMaKkoSIormu:
Physiologically Based Pharmacokinetic Analyses— Format and Content Guidance for Industry
(https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/UCM531207.pdf)
Exposure-Response Relationships — Study Design, Data Analysis, and Regulatory Applications
(https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylinformation/Guidances/UCM072109.pdf)
Population Pharmacokinetics
(https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryinformation/Guidances/UCM072137.pdf)
Pharmacogenomic Data Submissions
(https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/UCM079849.pdf)



https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM292362.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM581965.pdf

Clinical Drug Interaction Studies — Study Design, Data Analysis,
and Clinical Implications Guidance for Industry (FDA, October
2017) [1].

lll. Timing of Clinical DDI Studies

After _conducting in_vitro _drug metabolism and drug transporter_studies,
sponsors should determine the need for and timing of clinical DDI studies with
respect to other studies in their clinical development program. Sponsors should
evaluate DDIs before the product is administered to patients who are likely to take
concomitant medications that could interact with the investigational drug.
Furthermore, sponsors _should collect enough DDI information to_prevent
patients from being unnecessarily excluded from any clinical study because
of their concomitant medication _use. Unnecessary restrictions on_patient
enrollment can result in clinical study populations that are not representative
of the indicated patient population. Inadequate studies of DDIs can hinder the
FDA's ability to determine the benefits and risks of an investigational drug and could
result in restrictive labeling, postmarketing requirements or commitments, and/or
delayed approval until sufficient information on DDIs is available.

1 _https://mww.fda.gov/downloads/drugs/guidances/ucm292362.pdf



TpuUrnpHble TOYKMU dpapMakOKUHETUNYECKNX
DDI

mukonpotenH-P (P-gp) — npoaykt reHa MDRI1, npencraBndetr cobon AT®- 3aBUCMMbIM HacoC,
NOKanu3oBaHHbIN Ha UuTOMNNasMaTM4yecknx MembpaHax pasnuyHbIX KNETOK WU OCYLLEeCTBASOLLMMA
BbIOPOC BO BHEKNETOYHOE MPOCTPAHCTBO pa3fnyHble KCeEHOBUOTHKK, B TOM Yncrie u J1C.

A. CybeTtpartbl
B. MHaykTopbl
B. MHrmbutopbl

Cuctema untoxpoma P450 (CYP450) — oTBevaeT 3a bmuotpaHcdopmaumio JIC B neyeHn.
A. Cyb6cTparthbl
B. NHaykTopsbl
B. HrMbunTopsl

TpaHcrnopTepbl OpraHMYECKNX aHMOHOB, ocyllecTBnsowmre BbiBegeHne JIC B xenub —
nonunentng C, TpaHcnopTupylowmnm opraHndeckne aHmoHbol (OATP-C), npoTenH 2,
NOKanu3oBaHHbIN Ha anukanbHOM MembpaHe renaTouuMToB U acCOUUMMPOBAHHBIN C
MHOXXECTBEHHOW JleKapCTBEHHOWN ycTon4mBocTblo (MRP2).




TpUrnpHble ToYKkM hapMakoOKUMHETUYECKNX
DDI

[To gaHHbIM FDA MOXHO BblaenuTb Tpu Tuna nHrmnbmntopos [1].

v’ Strong inhibitor (cMNbHbIN UHFIMOUTOP) — BbI3biBaeT HonbLUE
4yeM NATUKPATHOE yBeNnYeHue nriasMmeHHbIX KOHUEHTpauum,
NN ymeHblLeHNe KnupeHca bonee 4yem Ha 80%.

vModerate inhibitor (ymepeHHbIN UHFTMOUTOP) - BLI3bIBAET
borblle YeM OBYKpaTHOE yBENMMYEHNE NIiadMeHHbIX
KOHUEHTPpaUMn, unm ymeHbolleHune knmpeHca ot 50% no 80%.

vWeak inhibitor (cnabbin UHrIMOUTOP) - BLI3bIBAET
yBennyeHne nnas3mMeHHbIX KoOHUeHTpauum ot 1,25 go 2 pas, unu
yMeHbLUeHne knupenca ot 20% ao 50%.

1 Guidance for Industry. Drug Interaction Studies — Study Design, Data Analysis, Implications for Dosing, and Labeling
Recommendations. U.S. Department of Health and Human Services Food and Drug Administration Center for Drug
Evaluation and Research (CDER) February 2012



TpUrMpHble TOYKN dapMaKOKUHETUHECKNX
DDI
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1A2 2B6 2C8 2C9 2C19 2D6 2E1 3A4,57
| Main Table
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OH-navH pecypchbl Mo OLIEHKE
noteHumanbHbixX DDI

1.

Pecypc drugs.com, pa3spabotaH Ha OCHOBaHUM pekoMeHaaLnn
FDA - https://www.drugs.com/drug interactions.html.

OH-nanH nopTtan ansa spavyen Medscape -
https://reference.medscape.com/drug-interactionchecker.

MopTtan WebMD - https://www.webmd.com/interaction-
checker/default.htm.

Pecypc University of Liverpool - https://www.hep-
druginteractions.orqg/checker.

[MopTan RxList - https://www.rxlist.com/drug-interaction-
checker.htm.

KEGG MEDICUS Druq Interaction Checker -

http://www.kegg.jp/medicus-bin/select_drug?lang=en


https://www.drugs.com/drug_interactions.html
https://reference.medscape.com/drug-interactionchecker
https://www.webmd.com/interaction-checker/default.htm
https://www.hep-druginteractions.org/checker
https://www.rxlist.com/drug-interaction-checker.htm
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[loTeHumanbHoe DDI

Enter a drug, OTC or herbal supplement: =4 Print
{verapamil J 2 Interactions Found
Patient Regimen Clear All €3
Monitor Closely
atorvastatin 9
verapamil + atorvastatin
verapamil )

verapamil will increase the level or
effect of atorvastatin by affecting
hepatic/intestinal enzyme CYP3A4
metabolism. Use Caution/Monitor.

verapamil + atorvastatin

verapamil will increase the level or
effect of atorvastatin by P-
glycoprotein (MDR1) efflux transporter.
Use Caution/Monitor.

Back to top



[loTeHunanbHoe DDI

Interactions between your drugs

verapamil <> atorvastatin

Applies to: verapamil, atorvastatin

Verapamil may increase the blood levels of atorvastatin. This can increase the risk of side effects such as liver damage and a
rare but serious condition called rhabdomyolysis that involves the breakdown of skeletal muscle tissue. In some cases,
rhabdomyolysis can cause kidney damage and even death. You may need a dose adjustment or more frequent monitoring by
your doctor to safely use both medications. Let your doctor know immediately if you have unexplained muscle pain,
tenderness, or weakness while taking these medications, especially if these symptoms are accompanied by fever or dark
colored urine. You should also seek immediate medical attention if you develop fever, chills, joint pain or swelling, unusual
bleeding or bruising, skin rash, itching, loss of appetite, fatigue, nausea, vomiting, dark colored urine, and/or yellowing of the
skin or eyes, as these may be signs and symptoms of liver damage. It is important to tell your doctor about all other
medications you use, including vitamins and herbs. Do not stop using any medications without first talking to your doctor.



[loTeHumanbHoe DDI

@ MONITOR CLOSELY

Significant interaction possible
(monitoring by your doctor required)

ATORVASTATIN ORAL AND VERAPAMIL
ORAL

atorvastatin oral will increase the level or effect of
verapamil oral by affects how the drug is eliminated
from the body (via what is known as the P-
glycoprotein [MDR1] transpaorter).

Patient Orug Interactions Source: RxList
& 2018 RxList, Inc.



B3anmopgencteue BALl c
rlekapCTBEHHbIMW CpeacTBaMU

- Hawe “Hoy-xay” -
Spuraarsin nogpsal..




Pe3ynbTaThl UccrnegoBaHns
Health Interview Survey (2002)

m‘.

\

Kaxabi NATbIV NAUUEHT,
nony4vatowmn J1C B TedeHune
nocnegHero roga,
npuHuUMan doutonpenapar
(6e3 yyeTa BUTAMMHOB).

"Look at this: Acupuncture, aromatherapy, herbal
tea. We could be dealing with a homeopathic killer."



N3meHeHns MHO y 6onbHoro, npuHMmMaroLero
aLeHokymapon (cMHkymap) Ha dooHe bALlos
(HabnogeHne Muxeeson HO.A., Cbivesa [.A., 2009)

9 Cunaxymap 3 mr 8,8 BAIL
- CHHKYMAap—
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BrivsiHme nekapcTBeHHbIX pacTeHUN, MPUMEHSEMbIX MaLMEHTOM
M., Ha aKTUBHOCTb U30(PePMEHTOB LmToxpoma P-450,
y4acTBYIOLLUMX B OMOTpaHCcopMaLmm aleHOKyMaporna

dDuTonpenapar JlexapcTreenHoe pacrenue | MiodepMenT uuroxpoma XapakTep BJHMSHAA HcTouHMKH
P-450
«Kanunap» JIncrBennuua cubupckas CYP2C9 Hurnbuposanue H coasT. [15]
Larix sibirica (xBepuernu*)
«CoCyaHCTBIH JOKTOP» 3Bepoboit CYP3A4 HinoyuupoBanue Gurley BJ u coasr. [16],
Hypericum perforatum H coaBT. [17]
Hurubuposanue u coasT. [18]
(rrmepgopuir)
Hurubuposanue H coasT. [19]
(aumundIopOrIIOIHHOIT)
CYP2C9 HWnnoyunpopanue Xu H u coasrt. [20]
Hurnbuposanue u coast. [18]
(runeperpin)
CYP2C19 Huaayuuposanue H coasT. [21]
CYP1A2 He Bnuser Gurley BJ u coast. [16]
Banepuana CYP3A4 Hurubuposanue Danovan JL u coast. [22]
Valeriana officinalis
He snusier Gurley BJ u coast. [23]
OKCTPaKT IIyCTBEIPHHKA ITycTeipHuK CYP3A4 Hurubuposanue M coasT. [24]
Leonurus cardiaca CYP2C9 Hurubuposanue
CYP2C19 Huarubuposanue
CYP1A2 Hurubuposanue

*- B cocTas Kanmnapa BXomuT HC caM KBCDUHTHH, a €ro NPOU3BOAHOC- AUTHIDOKBCDLICTHH.




Pe3iome

- [Mpn obpaboTke curHanoB O BbIABIEHUN HeXenaTenbHbIX
NEeKapCTBEHHbIX  peakumn  TwaTenbHO  aHanu3upoBaTb
COMYTCTBYIOLLYHO JIEKapCTBEHHYK Tepanuio npumeHeHne bA[
nayMeHToB

- Co3gatb aHanMTUYecKyto rpynny cneuuannuctoB (KNUMHUYECKNX
doapmakornoroB) B nogpasgeneHnn PV komnaHun gepxartens
PErMCTPaLMOHHOIO YOOCTOBEPEHUS no BbISIBITEHMNIO
NOTEHUMAlNbHbIX  MEXIIEKAPCTBEHHbIX B3aMMOAEWCTBUN U
BO3MOXHbIX TFeHeTu4ecknx dakTopoB, BUSOWKUX nNpodurb
adbdekTnBHOCTU U BesonacHocTu JIC.

- B nporpammHomM obecnevyeHun, npegHasHadyeHHOM Ansa cbopa
M aHanusa  CrOHTaHHbIX  COOOLWEHMW  NpPeaycMOTPETb
aBTOMaTUYECKYKD  CUMHXpOHM3aumio Cc  on-line  chekers
noTeHUManbHbIX MeEXIeKapCTBEHHbIX B3aMMOAENCTBUN,
pa3paboTaHHbIMK NO pekoMmeHaaumnsm FDA.
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