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Pe3tome. C 11e/1blo MpeaynpexaeHus: pa3BUTUST AMTUIEMUN, CBSI3aHHOM ¢ pacnipocTpaHeHueM BUY-undexkunu, [MpaBurens-
ctBoM Poccuiickoii @enepanuy 6buia yrBepxkaeHa TocymapcTBeHHasi CTpaTeryst IPOTUBOAEHCTBUSI paciipocTpaHeHuio BHY.
OnHoli U3 3amay CTPAaTervu SIBJISIETCSl YBEJIMYCHUE OXBaTa aHTMPETPOBUPYCHOU Tepamueil 3apaxkeHHbx BUY-uHdbekiueid,
B TOM UHCJI€ 32 CUET IMUPOKOTO MPUMEHEHUS BOCITPOM3BEICHHBIX JIEKAPCTBEHHBIX MpernapartoB. 1 perucTpaiuu BOCIIpON3Be-
JIEHHOTO IMperapaTa He00XOIUMO IPeNCTaBIeHUE OTYETA O PE3yJIbTaTax MCCIeIOBaHMS €r0 OMO3KBUBAIIEHTHOCTU B CPaBHEHUH
¢ pehepeHTHBIM TIperapaToM. ATazaHaBUP, UCITONIb3YeMbIil B aHTUPETPOBUPYCHOM Teparnu, SIBISETCS IPUOPUTETHBIM TIpe-
napaToM IpH JeYeHUU 1 NMpoduiIakTUKe BepTuKaabHoil nepenaun BUY y 6epemeHHbIX. BbuT mpoBeneH aHaIM3 MPOTOKOJIOB U
OTUYETOB MCCJIEIOBAaHUI OMOKBUBAJICHTHOCTH TIPEIapaToB aTa3aHaBUpa, MOCTYMUBINUX Ha aKkcreptu3y B ®I'BY «<HLIDCMII»
Mun3znpaBa Poccun, ¢ 11e71p10 MOATOTOBKY PEKOMEHAAIINIA 10 TIJIAaHUPOBAHUIO UCCIeIOBAaHUI X OMO9KBUBaJIEHTHOCTH. B pe-
3yJIBTaTe MPOBEICHHOTO aHaIM3a Psilia MCCISIOBAaHUI BBISIBJICHBI CYIICCTBEHHBIC OTJIMYMS B IU3aiiHe MCCIEAOBaHWI U KO-
JIM4YecTBe 100poBoJIblieB. OCHOBHOI MPUUMHON YKa3aHHBIX OTJIMYHIA SIBJISTIOTCSI IIPOTUBOPEUMBLIC TaHHbBIE 0 KO3 GUIIMEHTE
BHYTPUMHIVMBUAYaJIbHOI BapuabeJbHOCTH aTa3aHaBUpa, yKa3bIBalole Ha BO3MOXHOE OTHECEHME aTa3aHaBHpa K BbICOKOBa-
prabenbHBIM TTpeTiapataM. Ha ocHoBaHUM aHaim3a copMyTMpoBaHbI peKOMEHIAINY T10 TNIAHWPOBAHUIO UCCIIeTOBaHU O1O0-
9KBUBAJICHTHOCTH TpEIapaToB aTa3aHaBUpa, BKIIIOYalole B ce0s MpoBeeHNE UCCIeI0BaHUSI HA MAaKCUMaIbHOM TO3UPOBKE
npemnapara, MpoBeACHNE NCCIeNOBaHUs TI0CIe eIbl M YUeT MaHHBIX 10 BapuabeqbHOCTH aTa3aHaBUpa MPU BBIOOpE Mu3aitHa
HCCIIeIOBaHUS.
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Abstract. The Government of the Russian Federation approved the State strategy of combating the spread of HIV aimed at pre-
vention of HIV epidemic. One of the goals of the Strategy is to increase the coverage of antiretroviral therapy for people infected
with HIV, which includes extensive use of generic drugs. In order for a generic drug to be authorised, the applicant has to submit a
report on the results of the bioequivalence studies in which the generic product was compared to the reference product. Atazanavir
is an antiretroviral drug, which is also the drug of choice for the treatment and prevention of mother-to-child transmission of HIV.
The aim of this study was to analyze the protocols and reports of atazanavir products bioequivalence studies, which were submit-
ted for expert examination to the FSBI “SCEEMP” of the Ministry of Health of the Russian Federation, and to prepare recom-
mendations for planning of bioequivalence studies of atazanavir products. The analysis of a number of studies revealed significant
differences in the study design and number of subjects. The main reason for these differences is the conflicting data on the intra-
subject coefficient of variation of atazanavir, which means that atazanavir may be considered a highly variable drug. The analysis
helped to formulate recommendations for the design of bioequivalence studies of atazanavir products, including studies of the
maximum dose, studies under fed conditions, and consideration of atazanavir variation when planning the study design.
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C 2006 roga B Poccuiickoit Penepauny oTMeda-
€TCsl €XEeroJHbId pOoCT 4uciaa HOBbIX ciaydyaeB BHUY-
nHdexuuu B cpenHeMm Ha 10 % B rox [1]. C wesbio
MPEaYIIPeKACHUST Pa3BUTUS SIMISMUN, CBI3aHHOMN
¢ pacnpoctpaHeHneM BUY-uHbekunun, IlpaBurenb-
ctBoM Poccuiickoit @enepannn 6blia yTBepKIeHa [o-
CyIapCTBEHHAs CTpaTerusi MPOTHBOAEICTBUS PacIpo-
ctpaHeHuo BUY-undexuuu Ha nepuoa go 2020 rona
¥ TaJbHEHIyTo TTepcneKTuBy. OMHOM U3 3amad cTpaTe-
TUU SIBJISICTCS YBEIMYCHNE OXBaTa aHTUPETPOBUPYCHOM
Teparuei Jull, 3apakeHHbIX BUPYCOM UMMYHOIeMDUIIN -
Ta YyeJloBeKa, B TOM YMCJIe 3a CUET IIUPOKOTo MpUMEeHe-
HUsI BOCIIPOM3BEIECHHBIX JICKAPCTBEHHEIX ITperiapaToB
(JIIT) ¢ uenpio CHUXKEHUS 3aTpaT Ha aHTUPETPOBUPYC-
HbIe Ipenaparsl [1].

B coorBerctBum ¢ ®emepasbHBIM 3aKOHOM OT
12 anpens 2010 . Ne 61-P3 «O6 obpalleHU JieKap-
CTBEHHBIX cpenctB» (Ne 61-D3) gna permcrpanuu
BOCIIPOM3BEICHHOTO IIpeItapaTa HEOOXOZMMO TIpel-
CTaBJICHHE OTYETa O pe3yJbTaTaX MCCIeHOBaHMSI OMO-
9KBUBAJICHTHOCTA  BOCIIPOM3BEICHHOTO IIpelapaTa
B CpaBHEeHMM c pedepeHTHBIM IpenapaTtoM [2]. B uc-
CJIeMOBAHUSIX OMO3KBUBAJEHTHOCTH C OTHOKPATHBIM
npuemoM JIIT K uccnenyemMbiM hapMaKOKMHETUYECKUM
rmapaMeTpaM OTHOCSITCS: TUIOIIAb IO KPUBOM «ILTa3-
MeHHasI KOHIICHTpallNsI — BpeMsI» ¢ MOMEHTa IIpreMa
JIIT no GeckoHeYHOCTU (AUC(HQ), IUIOIIAIbL MO KpH-
BOI1 «IJTa3MeHHAs KOHIICHTPAILUsI — BPEMSI» C MOMEH-
Ta MpyveMa A0 MOCJEIHEN OomnpenesisieMOl KOHLEHTpa-
MK BO BPEMEHHO¥ Touke 7 (AUC, ) v MakcuMasbHast
riasMeHHasa Konuentpauus (C ) [3—5]. B xavyectse
OCHOBHOTO KPUTEPUST OMO3KBUBAJIECHTHOCTH UCIIOJB3Y-
10T 90 % noBepUTeIbHBIE MHTEPBAJbI JUISI OTHOLIECHMS
CPEIHUX T€OMETPUUCCKMX YKa3aHHBIX ITapaMeTPOB HC-
cnepyemoro u pedepentHoro JII1. Takoit momxon paB-
HOCUJIEH JIBYM OJHOCTOPOHHUM IIpOBEpKaM HYJEBOM
TUMOTE3bI 00 OTCYTCTBUU OMO3KBUBAJIEHTHOCTH (0 OUO-
HESKBUBAJIEHTHOCTH) MPU 5 % ypOBHE 3HAYUMOCTH 111
Kaxmoro tecta. 90 % noBepUTEIbHBIE UHTEPBAIbl OTHO-
IIeHYsI OLICHUBAeMBbIX (papMaKOKMHETUIECKIX IMapame-
TpoB uccnenyemoro JIIT k pepeperntTHomy JITT momkHbI
Jexathb B uHTepBaie 80,00—125,00 % [3-5].

OmHMM W3 TIpernapaToB, HMCIIOJIB3YeMbIX B aHTH-
PETPOBUPYCHON Tepalinu, SIBJISICTCS aTa3aHaBUp. Ara-
3aHaBUP OTHOCHUTCS K KJIACCY MHTHOMTOPOB IIPOTEa3bl
BHY, ero mMexaHu3M OeiCTBUSI OCHOBAH HAa MHIUOU-
pOBaHUU MPOLIECCUHTa BUPYCHBIX MpoTenHOB B BUY-
WHOUIIMPOBAHHBIX KJIETKaX W IPEeAOTBPAIlEHUH TeM
caMbIM 00pa30BaHUS 3pEBIX BUPUOHOB U 3apakKCHMUSI
JIPYTUX KJIETOK [6]. ATazaHaBUD SBISAETCS TTPUOPUTET-
HBIM TIpeTrapaToM IIpH IIPOBEICHUN aHTUPETPOBUPYC-
HOM Tepanmuu U TpodMIaKTUKE BEPTUKAILHON IIepe-
maun BUY y 6epemeHHbIX. B cxemax mepBoro psjga oH
PEKOMEHIyeTCsl TTallUeHTaM C TOBBIIIEHHBIM YPOBHEM
XOJIECTEpUHA, TPUINIMIIEPUIOB, TIIOKO3BI, B BO3pacTe
crapie 50 JeT WIM ¢ HapylleHWeM YIJIEBOAHOTO WJIU
JINITATHOTO 0OMEHa, a TaKKe IMPEeNMYIIEeCTBEHHO B 0Y-
CTUPOBaHHOM ((hapMaKOKMHETUYECKHU YCHJICHHOM)
BUE TAlIMEHTaM C HEMepeHOCHMMOCThIO 3(aBUpeH3a
¥ HeBUpanuHa [7]. BnepBble 3aperucTpupoBaHHbIIN Ha
MHMPOBOM PBHIHKE IO pe3yIbTaTaM COOCTBEHHBIX MCCIe-
JOBaHMII mpemnapar ara3aHaBupa Peara3® (peructpa-
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musg B CIHA — 2003 ., B Poccun — 2005 1) siBasieTcst
TMEePBBIM MHTUOUTOPOM TIPOTEa3bl, pa3peIlieHHbIM IS
nprieMa OIMH pa3 B AeHb [8]. Takke aTazaHaBUp CyIIe-
CTBEHHO peXe BBI3BIBACT TaKWe IMOOOYHBIC pEeaKIINu,
KaK JIMNoauCTpodus W MOBBIINIEHUE YPOBHS XOJECTe-
pUHa, M0 CPaBHEHUIO C APYTMMU MHTMOUTOpaMU MpPO-
Teasnl [9].

Llens paboThl — TMOATOTOBKA PEKOMEHAALUU IO
IUTAHUPOBAHUIO MCCICIOBAHUI OMO3KBUBAJICHTHOCTH
MpernapaToB aTa3aHaBUpa.

MATEPUAJIbI U METOJbI

IIpoBenenH aHaIM3 IIPOTOKOJIOB ¥ OTYETOB MCCIICIO-
BaHUWII OMOSKBMBAJIEHTHOCTH, ITocTynuBIIMX B OI'BY
«HIDCMII» MunsgpaBa Poccum 3a mepuon ¢ 2012
no 2017 . aa mony4yeHusl pa3pellieHus Ha IPOBeAcHUE
KJIMHUYECKUX UCCAENOBAaHUI WIM C LEJIbl0 perucrpa-
LI Ha OCHOBAHUU PE3YJIETaTOB MCCIICIOBaHUS OMOIK-
BUBAJICHTHOCTH.

PE3Y/IbTATbI U O6CYHIEHHUE

PesynbraTel aHanu3a IpeAcTaBiIeHBl B Tabnuiax 1
u 2. Bo Bcex uccnenoBaHusIx pedepeHTHBIM Tperapa-
ToM ObLT TipenapaTt Pearas®, kamncynsl, bpucron-Maii-
epc CxkBno6 Kommnanm, CIIA. B uccinenoBaHmusIx 6mo-
9KBUBAJICHTHOCTH M3y4Yanuch 103kl aTazaHaBupa 400 mr
(2 xanicyabl o 200 mr) u 300 M. Be16op 103 cBsI3aH C yT-
BEPXKICHHBIM PEXMMOM TO3MPOBaHUS pedepeHTHOIO
npenapara [6] ¥ 103aMU, KOTOpbIe ObUIM MCITONb30Ba-
HBI TIPU UCCJIeNOBaHUsX ero hapmakokmHeTrku: 400 mr
(2 xamnrcynel o 200 Mr) atazanasupa u 300 Mr aTtazaHa-
Bupa B KomOuHauuu co 100 mr puronasupa [6, 10, 11].
Taxcke uccnemyeMasi 103a 3aBUCUT OT JIMHEIHOCTU (ap-
MaKOKMHETUKU Tpernapata. B 3apyOexkHBIX WHCTPYK-
MSIX yKa3aHo, YTo (hapMaKOKMHETHKA aTa3aHaBUpa He
JINHeHa, 1 B quana3oHe 103 ot 200 o 800 Mr cTeneHb
yBenyeHuss AUC u C__ 6oJibliie, YeM CTETIEHb YBeIMYe-
Hug go3bl [10, 11]. DT0 yKa3piBaeT Ha HEOOXOAMMOCTh
MPOBEACHUS HCCAeNOBaHUS OMOIKBUBAJICHTHOCTU ISt
HanOOJIbIIEH JO3UPOBKH, YTO COTJIACYETCS C ITOIXOaaMu
K uccaenoBaHuo 6roskBuBaieHTHOCTU JIIT ¢ HeuHe -
HOI (papMakoOKMHETHKOI EBporneiickoro areHTCTBa Mo
nekapcTBeHHBIM cpenctBaMm (EMA) [5], EBpasuiickoro
sKkoHoMmueckoro coro3a (EADC) [4] u PykoBomacTsa o
BKCMEPTU3E JTeKAPCTBEHHBIX CPeACTB [3].

CornacHO moaxoay YHpaBieHHUSI MO KOHTPOJIO
3a Ka4eCTBOM IPOIYKTOB NMHWTAHUS W JIEKAPCTBEHHBIX
cpencts CIHA (FDA) mis mpemapaToB ara3aHaBHUpa
PEKOMEHIYeTCST TIPOBEICHNE IBYX MCCICIOBAaHUI OMO-
9KBUBAJICHTHOCTU: HATOILIAK M TIOCJIE IpHeMa MUIIN
[12]. ITpu aTOM M3ydaeMoii siBasieTcs Jo3upoBka 300 mr
U UCIIOJB3YETCS MPOCTOM TMEPEKPECTHBIN AU3aiiH, U3-
MepsieTcsl KOHIICHTpaIlusI aTa3aHaBUpa B IIa3Me Kpo-
BU. B mHCTpyKIIMY 110 TIpMMEHEHUIO TIpernapara Pea-
Ta3® [6] yKa3aHo, YTO IIPUMEHEHME TIpenapara ¢ IMALLEen
yilIy4diaeT OMOIOCTYITHOCTh aTa3aHaBUpa U YMEHbBIIIAeT
ero (papMakOKMHETUYECKYIO0 BapuabeabHOCTh. Takum
00pa3oM, MOXHO CIeJIaTh BBIBOI, YTO PEKOMEHIYETCS
MpOBeIeHNE UCCIeN0BaHUS OMOIKBUBAJIEHTHOCTH TIO-
cJie IpreMa I, 9YTO ¥ HaOJIromaeTcs B OOJIBIIMHCTBE
W3y4YeHHBIX MCClIeqoBaHU. PekoMeHmanum ImpoBeme-
HUS UCCIeIOBaHUI OMO3KBUBAJEHTHOCTH MaKCUMAaJIb-
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lMnaHvpoBaHue 1 oLieHKa UccneaoBaHMI 6103KBMBANEHTHOCTW NpenapaToB atasaHaBupa
Planning and Evaluation of Bioequivalence Studies of Atazanavir Products

Ta6mmma 1. [laHHbIe MPpOaHATM3UPOBAHHBIX MCCIENOBAHNI OMOKBUBAJIEHTHOCTH MPETNapaToB aTa3aHaBUPa B JIEKaPCTBEHHOM
(opme karicyibl

Table 1. Data on the analysed bioequivalence studies of atazanavir products in the form of capsules

Al Juzaiin Cxema nprema st ultfggg::;:::gn HOIE'[I‘:I To?rﬂﬁlz)-pa CV.
B JIII, mr npenaparos B KU, mr (mon) — intra
300 lgezros TR |RT 300 Haromak 7z 48 Her nannbix
TepeKPeCTHOE (MX)
— 49,21 %
300 - Mpocroe TR|RT 300 | Haromak (I\jng) 36 AU& —46.62%
pekp AUC, — 46,29 %
IepekpecTHOE C —3271%
300 YeThIpeXIepr- TTE%II%I%{QI 300 IMocne enp (1\1/[1;() 36 AU@ L — 26,94 %
OHOE AUC — 31,02 %
300 pcenos TR |RT 300 Iocie enpt K 36 Her naHHBIX
MepeKPeCTHOE M)
IIepekpecTHOE 48
300 YeThIpEXTIEPH - TRTR | RTRT 300 IMocne enpr (MXK) 36 Het nannbIx
OIHOE
300 Mpeeris TR|RT 300 Tocre exer el 30 Her namsix
TepeKPecTHOE (MX)
300 IIpocroe TR|RT 300 | TMocne emst 38 48 Her TaHHbIX
MepeKpPecTHOE (M)
IIpocroe 36
200 P ——— TR |RT 400 Haromak M) 72 Her naHHBIX
200 Miptee i TR |RT 400 IMocne enpt 2 48 Her nanHbIX
TMepeKpecTHOe (M)
200 Mgt TR |RT 400 IMocne enpt A 48 Her nannbix
HepeKpPeCTHOE M)
I 34
200 Tpee}?g;g 1?122[11{-1002 TRT | RTR 400 IMocne enpt (M) 36 Her nanHbIx

Tlpumeuanue. JITT — nexapctBeHHbIl npenapat, KM — kinHuyeckoe uccienosanue, T — uccienyemslil npenapat, R — pedepeHTHBbIIt nipe-
mapat, M — myxxuuHbl, 2K — xeHIuHbl, CV. — K03(DOUIIMEHT BHYTPUUHANBUIYATbHOU BApuabeIbHOCTH.

intra

Ta6auna 2. CBefieHUsT 00 aHAJTUTUYECKOM METOJIE, MCII0Jb30BaHHOM B MCCIIEIOBAHUSIX OMOSKBUBAJIEHTHOCTH ITPENapaToB
aTazaHaBHpa B JIEKAPCTBEHHOM (hopMe KaricyJibl

Table 2. Information on the analytical method used in the bioequivalence studies of atazanavir products in the form of capsules

3apyOexHblil (XopBaTust) BOXX-MC/MC KXKD / ocaxxnenue 6enkos / TOD
300 OredecTBEeHHBII BBOXX-MC/MC OcaxneHne 6eJKOB 5
300 OredecTBEeHHBIN BBXX-MC/MC OcaxneHue 6eTKoB 5
300 OTtevyecTBEHHbII BOXX-MC/MC Her nanHnbix 50
300 OTtevyecTBEHHbII BBXX-MC/MC OcaxneHue 6enkoB / TOD 4-5
300 3apyoexubrit (MHmms) BBXX-MC/MC Het manHbIx <500
300 OredecTBEeHHBIIN BBOXX-MC/MC TOD ~50
200 OTtevyecTBEHHbIN OD-BOXX-YD KXKD / ocaxxneHue 6eKoB ~100
200 3apy6exHbiit (MHnust) BOXX-MC/MC KXKD 0,01
200 3apyoexHbiid (MHmMs) BBOXX-MC/MC HeTt nanHbIx 50
200 OtedecTBeHHBIN BBXX-MC/MC Het nanHbIx 50

Tpumeuanue. BDXKX-MC/MC — BbicoK0a(h(HEeKTUBHAS XXKUIAKOCTHAsE XpoMaTorpadust ¢ TaHaeMHoM Macc-cniektpomerpueii, OD-BOXX-YO —
obpariieHHO-(a30Bast BEICOKOa(hGEKTUBHAS KUAKOCTHAsT XxpoMatorpadust ¢ yisrpaduoseToBbiM aetekTrupoBaHueM, KXKD — KUIKOCTb-KuI-
KocTtHast 9kctpakiyst, TOD — tBepnodazHas sxkcrpakimst, HITKO — HuxHWit npejies1 KOMMYEeCTBEHHOTO OIPEICTeHMSL.
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HOI TO3MPOBKY aTazaHaBMpa IocJie pueMa MU Co-
IJ1acyloTCs ¢ JAaHHBIMU JuTepatypsl [13].

B cootBercTBUM ¢ MeTOMMUYECKUMH YKa3aHUSIMU
«IIpoBeneHne KayeCTBEHHBIX MCCIEI0BAHUIA OMO3KBU-
BaJICHTHOCTH JIEKAPCTBEHHBIX CpeICTB» [ 14] cxema oT60-
pa 1po0 ornpenessieTcs: GopMoil KpUBOM «KOHIIEHTpaIUs
JIEACTBYIOIIIETO BellleCTBA — BpeMs» ((papMaKOKUHETU-
Yyeckasi KpuBasi), a BBIOOp MOMEHTOB BpeMeHU OTOOpa
npod MODKeH oOecreunBaTh ITOTYYEeHHME HECKOIBKIX
TOYEK JIJIST KaxKaoro pparmeHTa (papMakKOKMHETHYECKOIM
KpUBOIT — He MeHee 2 mJist (pa3bl IepBOHAYAIBHOTO BO3-
pacTaHus KOHIIEHTpallM1 U He MeHee 5 1S ha3bl ee CHU-
xeHus. [1pu 3ToM o01as MpoaOIKUTEIbHOCTh HAOJTI0-
JIEHUST 32 KOHIIEHTpAllUel NENCTBYIOIIETO BEIeCTBa Mpu
OIHOKPATHOM TIpHEME JIEKapCTBEHHOTO CPEACTBA MOJIK-
Ha OBITh He MeHee UueM B 4 pa3a 0oJIbllle repuoa mory-
BbIBeieHUs [14]; nuTenbHOCTh HAOMIOAEHUST CYUTAETCST
YIOBJIETBOPUTEJIbHOM, eciin AUC, | TIepeKphIBAeT He Me-
Hee 80 % or AUC,__ [3—35]. C yueTom nepuona nojyBbl-
BeJICHUS (t )aTasaHaBMpa paBHOro 7 4 (cpeaHuii L
y 3z[opOBLIX ,£[06pOBOI[I>I_[eB n BUY- I/IH(bI/ILII/IpOBaHHbIX
nauueHToB [6, 10]), @auTeabHOCTh 0TOOpa IPO0 TOJIK-
Ha OBITh 00J1ee 28 4. Bce paccMOTpeHHBIE UCCIeIOBaHUS
COOTBETCTBYIOT JaHHBIM TPEOOBAHUSIM: JIUTEIbHOCTh
0TOOpa Mpod KPOBU B OOJIBIIMHCTBE Cy4aeB COCTaBISI-
na 36 4 u Gosiee, UTO coryacyercsl ¢ HapMaKOKUHETUKOM
aTazaHaBHUpa.

HIUTeTbHOCTD «IIepruoaa OTMBIBKM» B OOJBIIMH-
CTBE MCCJIEMOBaHUI COCTaBIsiIa 7 CYT M TOJBKO B Of-
HOM — 5 cyT. JlaHHBII mapaMeTp OOYCJIOBJIEH BeU-
UMHOI 1, aTa3aHaBHpa. CormracHO OTe4eCTBEHHBIM
MCTOJI[I/I‘ICCKI/IM yKa3aHUSIM TI0 TIPOBENEHUIO UCCIIeN0-
BaHMIT OMOSKBUBAJICHTHOCTH [14] IINTETBHOCTD TIEPH-
olla MeXIy MpreMaMu TpernaparoB («Iepruoaa OTMbIB-

H. E. Ysaposa n gp.
N. E. Uvarova et al.

KW») JIOJDKHA COCTAaBJIATh HE MeHee 67, Py PyxoBomcTBO
10 TIPOBEACHUIO MCCIIEOOBAHUN OMO3KBUBAJICHTHOCTH
EMA [5] u IIpaBuna npoBeneHus1 MCClenoBaHU O1o-
skBuBasieHTHOCTH JITT B pamkax EADC [4] onpenensior
JIOCTATOYHbIH MEPHO/ OTMBIBKU, PABHBIN 57, o Mg aTa-
3aHaBupa 1, , paBeH 7 4, paccuMTaHHasl IJIUTEIbHOCTD
nepuvoaa OTMLIBKI/I cocrasisger 1,46—1,75 cyt. B npo-
aHAIM3UPOBAHHBIX UCCIIEAOBAHUSX TIEPUOIBI OTMBIBKH
5 u 6oJjiee CYyT COOTBETCTBYIOT TpeOOBAaHUSIM HOPMATHUB-
HbIX JOKYMEHTOB. B mopapisioiieM OOJbIIMHCTBE UC-
cJiefoBaHMIi BEIOpaH Meproa OTMBIBKU B 7 CYT, UTO 00e-
cre4yrBaeT yno0CcTBO pabOThl KTMHUYECKUX LIEHTPOB.

KonnuecTBo 100poBOJIbIEB BapbUpOBaiIo OT 28 10
112 yenoBeK U B cpeaHEeM coCTaBJIslio 53 yenoBeka. Bol-
60p KOJTMYeCTBa TOOPOBOJIBIICB OCHOBEIBAJICS Ha KO3(D-
¢duIeHTe BHYTPUMHIWBUAYAIIPHON BapHUabeIbHOCTH
(CV,..) atazaHaBupa 1o TaHHBIM JUTEpaTypbl. laHHbIE
o Cme TakkKe BIMSIA Ha BBIOOpP Au3aliHa MCCleaoBa-
HUi: 11 OOJBIIMHCTBA MCCAeA0BaHUI ObLT BbIOpaH
MPOCTON MEPEKPECTHBINA AWU3ailH, ONHAKO TPU HCCJIE-
IOBaHUS TIpeAyCMATPUBAIN PEIUIMKATUBHBIC TH3aiHEI
(c IByMS ITOCIIEHOBATEIBHOCTSIMU 1 TPEMSI IIEPHOIAMM;
C IByMsI TIOCJIEIOBATEIbHOCTSIMM 1 Y€THIPbMSI TTIepUOIa-
MM; C YETBIPbMS T1OCIEAOBATEIbBHOCTIMU U YEThIPbMS
TMepuoIaMu).

B tabnuue 3 npeacTaBieHbl pe3yJibTaThl MPOBEASH-
HOTO aHaimM3a Ko3¢duImeHTa BaprnadeTbHOCTH aTa3a-
HaBMpa 1Mo JaHHBIM ceTu UHTepHet [15—18]. B oTKpHI-
TOM JOCTYIle HEAOCTAaTOYHO UCTOYHUKOB, COAEPKALIINX
nHbopMalnio o KoabbuimeHTe BapruadbeIbHOCTH aTa-
3aHaBUpa, MOJIY4eHHOM M3 VCCIIEAOBAaHMIA, B KOTOPBIX
aTazaHaBUp MPUHUMAJICA BHE KOMOMHAILINK C IPYTUMH
npenapatamMu. HaMm OBUIO HaliieHO TOJBKO OITHO IT0-
JO0HOE MCCaeI0BaHNe, B KOTOPOM KOG (UIIMEHTHI Ba-

Tab6auna 3. AHaIM3 TaHHBIX JTUTePaTyphbl UCCIIEIOBaHMI OMO3KBUBAJICHTHOCTY atadaHaBupa [15—18]

Table 3. Analysis of literature data on atazanavir bioequivalence studies [15—18]

Jlmarennb-
Hctounuk CV, Juzaiin SR IR g IIpuem LD HOCTb 0TOOpa
intra npenapatos | B KU, mr J100pPOBOJIbLIEB
npoo, 4
i - el ITpoctoe IMocne
Laboratories Ltd. AUC — 35,83 % ul TR|RT ATV 300 70 24
EPAR [15] AUC  —3449 ePeKpectHOC b
KomOunnpoBanHbie npenaparbi
(Mylan Laborato- C.—22% MoocToe ATV 300 Mocre
ries Ltd), HAS07 ~ AUC, —213% e‘; eetoe TR |RT +RTV o 55 48
WHOPAR [16]  AUC,  —21,43% "P°KP 100 A
C.—2443% ATV 300
%i%h“han el AUC,  — 22,51 % ellpofc"e oe  TRIRT +RTV Heo"“e 55 48
AUC, | — 21,639 MepekpectH 100 e
C...—48,46 % ATV 300
{i%h“han ctal L0 .71 % " ljeiozi‘;floe TR|RT  +RTV  Haromak 56 48
AUC,  —40,299% "PEKP 100
: 19,75 % ATV 300
[P{'S]SCV‘“SKY A AdE, —175% PO TRIRT  +cOBI o 62 48
AUC, —17,5% PP 150 A
H. Sevinsky et al Cop—4311% IIpocroe R
[1'8] ’ AUC, , — 39,86 % HEDEKDECTHOE TR |RT + COBI = Haromiak 63 48
AUC, —39,63% MPEKP 150
Ilpumeuanue. ATV — atazanaBup, RTV — putoHasup, COBI — kobuuucrar.
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puabenbHocTn cocrapisam 41,73 % nna C_, 83 % nna
AUC,  n 34,4 % nna AUC,  [15].

B orcyrctBre nannbix o CV, atasaHaBHpa HEKOTO-
phble 3asIBUTENN TTPU pacyeTe HeOOXOIMMOT0 KOJTMYeCcTBa
JIOOPOBOJIBIIEB HCITOIb30BAIN 3HAYCHMS KOO DUITHCH-
TOB BapHallMU 110 JaHHBIM (DapMaKOKMHETUYECKHUX UC-
caenoBaHuii pedpepeHTHOro npernapara Pearas®, npen-
craBjeHHbBIM B Tabauie 4 [10]. [Tpu 3ToM yKa3bIBaJIoCh,
410 Ko3buimeHT Bapuauuu oosbiie CV, .

B GONBIIMHCTBE TOCTYITHBIX UICTOYHUKOB OITMCAHBI
WCCIICIOBAaHUs, TO¢ NPUMEHSIUINCh KOMOWHALIMU aTa-
3aHaBUpa C APYTMMHU aHTHUPETPOBUPYCHBIMU IIperapa-
TaMu: puToHaBUpoM (B 103e 100 Mr) U KOOMLIMCTaTOM
(B mo3e 150 mr). PutoHaBUp UCIIONB3YeTCS] B KaUeCTBE
KOMITOHEHTa, YBEJIMYMBAIOIIETO 3KCIO3WIIMIO ara3a-
HaBUpa, ero NelcTBre OCHOBAHO Ha CITOCOOHOCTU WH-
TUOMPOBATh METa0OIM3M, OITOCPEIOBAHHBIN HM30(ep-
meHToM 1uroxpoma CYP3A4 [19]. Koouumcrar numeer
CXOJIHBIMA C PUTOHABUPOM MEXAHU3M JICHCTBUSI, HO Ha
CEeromHSIIHUIA AeHb HE 3aperucTpupoBaH B Poccuii-
ckoit Denepanny.

Kak crnenyer u3 maHHBIX, MPEACTABIEHHBIX B Ta-
ommire 3, BapraOeIbHOCTh aTa3aHaBHUpa B YKa3aHHBIX
WCCIICIOBAHUSIX CHJIBHO OTIMYAETCS, OTHAKO MOXK-
HO BBISIBUTH HEKOTOpbIe 3aKOHOMepHocTu. Haumbonee
BapuabesibHbIM MapameTpoM siBasercs C ., pasdpoc
sHayenuit CV,  koroporo kone6sercs ot 20 no 49 %.
BapuabenbHOCTh aTa3aHaBUpPa 3HAYUTEIBHO HIXKE MPU
prieMe TIOCIe eObl II0 CPAaBHEHUIO C IIPHEMOM HATO-
IIaK: HafmpuMep, B uccienoBanuu 1. Bhushan u ap. [17]
CV, ..o C  cocrapisna 24,43 % nocne enpi u 48,46 %
HaroIak. AHajornyHoe cHwkenue CV, —1mpu npreme
rmocje eapl HaOJIIomaeTcss U B APYTUX MCCIeIOBaHUSIX
W TS APYTUX TToKasaTeneil papmakokuHeTuku [17, 18].

Hanneie o tom, yro CV, —arasaHaBupa TIPEBbI-
maeT 30 %, yKas3pIBalOT HAa BO3MOXKHOCTb OTHECEHMS
aTrazaHaBUpa K BBICOKOBapHaOeJbHBIM IIperiaparam.
Y BbIcOKOBapHabeIbHBIX IPErapaToB MOXET HaOJo-
JIAaThCsl HECOOTBETCTBUE CTAaHOAPTHBIM KPUTEPUSIM
OMOKBUBAJICHTHOCTU B MCCJIEIOBAHUSAX C TIPOCTHIM

MEePEeKPECTHBIM AU3AMHOM, U IIJIS1 TIOATBEPXKICHUS OMO-
SKBUBAJICHTHOCTU MOXET MOTPeOOBaThbCsl BKIIOUEHUE
B MCCJIEIOBaHME 3HAYNTEIBHO OOJIBIIETO YKciIa 100po-
BosibLeB [20, 21]. PykoBonacTBa 1o OM03KBUBaJE€HTHO-
ctu EMA [5], FDA [22] u EADC [4] 1 PykoBomcTBO 110
SKCITepTH3€e JIEKAaPCTBEHHBIX CpeacTB [3] peKoMeHay-
0T I BBICOKOBapHaOeabHBIX IIpernapaTroB IPOBEIe-
HUE UCCIENOBaHUI C PEIIMKATUBHBIM (ITOBTOPHBIM)
Iu3aifHoM. B aTOM cityyae TIpy MOATBEPKIEHUH TOTO,
uro BapuadenbHocth C  pedepentHoro JIIT B uccie-
JOBAaHMU AeACTBUTENBHO IpeBbiinaer 30 %, xkpurepuit
npuemaeMocTu i C MOXET ObITh PaCLIMPEH B 3aBU-
cumocty ot 3HadeHus CV, ., MakcuMaibHoO 10 69,84—
143,19 % (meton maciirabupoBanus SABE, scaled av-
erage bioequivalence [23]). PacimuupeHue npuemMaeMbixX
rpaHUI] OMOZOCTYITHOCTA Ha OCHOBAHWUM BHYTPUUHIM-
BUAyaIbHOI BapraOeIbHOCTH HE PaCIIPOCTPaHICTCS Ha
AUC, rpaHulIbl KOTOPO BHE 3aBUCHMMOCTH OT Bapua-
OCJIbHOCTU MOJDKHBI OBITh OrpaHMYEHBl MHTEPBAIOM
80,00—125,00 % [3, 4, 22].

Ha ocHoBaHMM IaHHBIX, IPEACTABICHHBIX B Ta-
Onauue 2, MOXHO 3aKJIOYUTh, YTO B OOJILIIMHCTBE
WCCICAOBAaHUI B Ka4eCcTBE OMOAHATUTHUICCKOIO Me-
Tojga Oblla BBIOpaHa BHICOKOA(G(GEKTUBHAS KU~
KoctHasg xpomartorpadus (BOXKX) ¢ taHaeMHBIM
Macc-CMEeKTPOMETPUUECKUM JeTeKTUPOBaHUEM. BDTO
OOBSICHSIETCS TIPENMYIIECTBAMUA YKa3aHHOTO METO-
Ja, OCHOBHBEIMM W3 KOTOPHIX SBISIOTCS OBICTPOTA
aHaJIM3a, BBICOKASI CEJCKTUBHOCTb M HU3KUI TIpemel
obHapyxeHus. OQHUM M3 BaXXHBIX ITapaMeTpPOB OMO-
AHAJTUTUYECKON METOMUKHU SIBJISIETCS HUKHUM Mpenes
KosqmyectBeHHoro omnpeaeiaeHuss (HIIKO) — nHau-
MeHbIIIasg KOHIIEHTpAllMs aHaJIU3MPyeMOro BelllecTBa
B 00Opa3sile, KOTopasl MOJIaeTcs] HaleXKHOMY KOJIM4Ye-
CTBCHHOMY OIPEHCIICHHUIO C IIPUEMIIEMOI IIPaBHIIb-
HOCTBIO U MpPEeHM3noHHOCTHIO [5]. CorilacHO MexXay-
HapogHbIM TpeboBaHusiMm [3—5] HIIKO pomken
COOTBETCTBOBATb OXUAAEMbIM KOHILIEHTPALIUSIM U 1ie-
JIIM UCCIIeIOBAaHUS: TaK, B MCCIIEIOBAaHNY OMOSKBUBA -
aentHoct HITKO ne noken npesbimarh 5 % ot C_ .

X

Ta6mna 4. PaBHoBecHast (hapMaKOKMHETHKA aTa3aHaBUpPa y 300pOBBIX 100poBoiblieB [10]

Table 4. Steady-state pharmacokinetics of atazanavir in healthy volunteers [10]

Jlo3a npenapara, Mr

ITapameTp ucciienoBanus

C,.. (ar/mi)

Cpennee reomerpuieckoe (CV, %) 5199 (26)

Cpennee (SD) 5358 (1371)
Tmax

Mennana 2,5
AUC (Hrx4/mi)

Cpentee reomerpuyieckoe (CV, %) 28132 (28)

Cpennee (SD) 29303 (8263)
1, (4)

Cpensnee (SD) 7,9 (2,9)

400 onuH pa3 B AeHb 300 c puronasupom 100 onuH pa3 B 1eHb

6129 (31)
6450 (2031)

2,7

57039 (37)
61435 (22911)

18,1 (6,2)

Ilpumeuanue. CV — xodddulineHT Bapranuu (OTHOCUTETbHOE CTAHIAPTHOE OTKIIOHeHHEe), SD — cTaHZapTHOE OTKIIOHEHUE.
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IIpencraBnenHble B Tabauie 2 3HadyeHus1 HITKO Ba-
ppupytor B auanazone ot 0,01 mo 500 ur/mn. Ilo
JAaHHBIM JINTepaTyphl, MUHUMAJBHOE CpemHee apud-
meTtnueckoe C — 1479,61 Hr/mna (pu npueMe aTa-

H. E. Ysaposa n gp.
N. E. Uvarova et al.

Qepepaumu Ha nepuog Ao 2020 roaa v AanbHENLLY0 NePCreKTUBY».
[Directive of the Government of the Russian Federation, October 20,
2016, No. 2203-r «On approval of the State strategy to combat the
spread of HIV in Russia through 2020 and beyond» (In Russ.)]

ax 2. ®epepanbHbii 3aKoH Poccuiickon ®epepauum ot 12 anpena 2010 r.
3aHaBupa B 103e 300 mr) [15]. Takum o6pazom, HITKO N2 61-03 «06 obpallieHnmn NeKapcTBeHHbIX cpeacTs». [Federal Law
He JOJLKEH MpeBbllaTh 74 Hr/mi. OgHako cienyer of the Russian Federation, April 12, 2010, No. 61-FZ «On circulation
MpUHUMAaTh BO BHUMaHUE, YTO, COIVIACHO TpeOOBaHU - of medicines» (In Russ.)]
am EADC, HITKO paccunTeIBaeTCsS UCXOA U3 MUHK- 3. PYKOBOACTBO Mo 3KcnepTu3e NleKapcTBeHHbIX cpedcTs. T. I M.: Mpud
MAaJTbHOM BeTMIMHBIL Cmax 13 Beeil BHIGOPKH CYOBEKTOB n K; 2013. [Guidance on evaluation of medicines. V. |. Moscow: Grif
[4]. B npoaHanIM3MpOBAHHBIX UCCIEAOBAHMSAX MUHM- iK;2013(nRuss)] = .

4. Pewwenue CoseTta EBpasuiickoi 3SKOHOMUYECKOM KOMUCCUM OT 3 HoA-
MaJbHOEC 3Ha4YCHNE Cmax COCTaBIAIO 60’8 HF/MH’ 1Ipn 6pAa 2016 r. N2 85 «06 yTBepr+aeHum MNpasun npoBedeHWs Uccneno-
9TOM paccunTaHHoe 3HayeHne HITKO paBHo 3 Hr/mil. BaHWIA GUO3KBMBANEHTHOCTM NTeKapCTBEHHbLIX MPenapaToB B paMKax
EBpasuiickoro akoHoMuyecKoro coto3ax. [Decision of the Council of
SAKIIHOYEHHE the Eurasian economic commission, November 3, 2016, No. 85 «On
approval of Rules of conducting bioequivalence studies of medicines
Taxum oGpasow, uHa OCHOBaHHUH  TPOBEACHHOTO within the framework of the Eurasian Economic Union» (In Russ.)]
aHaisa UCCICIOBAHUN TOATOTOBICHBI PCKOMEHIAIMU 5 |nyestigation of bioequivalence (CPMP/EWP/QWP/1401/98 Rev. 1).
JJIA TINTAaHUPOBAHUA N IMTPOBEACHUA NCCIICIOBAHNMN ouno- EMA. London; 2010.
9KBUBAJICHTHOCTH IIPpEIIapaTOB aTa3aHaBUpPaA. 6. WHCTpyKUMA NO  MeAMLMHCKOMY MPUMEHEHUIO  JIeKapCTBEHHO-
1. B kauvectBe pedepeHTHOro IipernapaTta peKo- ro npenapata Peatas®. [0ocynapCTBeHHbI peecTp JieKapCTBEH-
MEHIyeTCsI MCIIOIb30BaTh Iperapar Peatas®, Karcysisl, HbIX  CPefcT. [Reyataz® pres_cribing information. State _register
Bpucron-Maiiepc CkBr66 Komnanu, CILIA. of/anlec\llrjes (I; Russ’.’)] Atv_allaGbl(_ad fgon;: Aht[t‘;;:/ﬁrlz.rzz%ln;gra;/.
ru/Grls_View_v2.aspx?routingGuid=0aba4c49-64cd- -95e7-
2. PexoMeHIyeTCs  NpOBEACHHME —WCCHENOBAHMS 07d4f758f6d6&t=178f2068-1800-407e-85dd-c36b690e56bf
C IPUEMOM TMpeTiapara II0CIC C€Ibl UL YMEHBIICHUA o Mokposckuii BB, 0puH O, KpaeyeHko AB, BendAesa BB, Epmak TH,
BapuadeIbHOCTH (DAPMAKOKMHETUYECKUX MapaMETPOB Kanectpu Bl n gp. HaumoHanbHble peKoMeHdaumy no aucnaHcep-
W YAy4YllIeHUS OUOIOCTYITHOCTH. HOMy HabnogeHuio U neveHuio 6onbHbix BUY-uHbeKumen (Knu-
3. PexoMeHpayeTcs TIpoBeeHNe UCCIeIOBaHUS IS HUYECKUIA NPOTOKON). 3nudemMuo/I02uA U UHPEKUUOHHbIe bose3Hu.
MaKcUManbHO no3upoBky (300 mr wiu 400 mr (2 Ta- AxmyaneHsie gonpocel. 2016;(6, Mpun.). [PokrO\_/sky W, VYurin 0G,
6aeTky 1o 200 Mr)) B CBSI3HM C HEJUHEHHON dapMako- Kravchenko Ay, Belyagva VWV, Ermak TN, Kanestrl VG, et al. National
KIHETHKOM aTa3aHABIPA K 0GO3HAYEHHBIM B HHCTPYK- recor_nr_nendfatlon on o_ils_pensary observa‘tmn f'and t‘rea_tr"nent qf per-
son living with HIV (clinical protocol). Epidemiologiya i infektsionnye
HI/IHi HE[ TPUMEHECHUIO pg)KI/IMOgI O3UPOBAHUA. bolezni. Aktualnye voprosy = Epidemiology and Infectious Diseases.
- AJIMTCJIBHOCTD 3a00pa 00pa3ltoB KpOBU NOJDKHA Current Items. 2016;(6, Suppl.) (In Russ.)]
OBITh He MeHee 28 4, IeproJ OTMBIBKH 7 CYT. 8.  AtasaHaeup. Bonpockl 13 npaktuki. M.: ®oHA pasBUTUA MEHKCEKTOPHO-
5. pr[ IJIaHUPOBAHUM AW3aiiHA WMCCAEAOBaHUS ro coupaneHoro naptHepctsa; 2011. [Atazanavir. Questions of practice.
u pacque KOJINYEeCTBA Z[06pOBOIlBL[€B peKOMeHI[yeTCH MOS.COW: The Social Partnership DeVelOpment Fund; 2011 (In RUSS.)]
VUMTBIBATD BCIO COBOKYITHOCTb JAHHBIX O BAPHAGeb- 9. Doll_n R,zgl[l]a;ur H, Saag M, eds. AIDS Therapy. 3rd ed. New York: El-
sevier; .
HOCTH aTasaHaBMpa 1 €ro BOSMOXKHYIO BBICOKYIO BApU- g ¢ prescribing information for Reyataz (Revised: September 2016).
abeNIbHOCTb. US FDA. Available from: https://www.accessdata.fda.gov/drugsatf-
6. B kauecTBe aHaIUTUYECKOTO METOA OIpeeie- da_docs/label/2017/021567s040,206352s0051bl.pdf
HU aTadaHaBUpa B IJIa3M€ KPOBU PEKOMEHAYETCS UC-  11. Reyataz. Summary of product characteristics. EMA. Available
nosab3oBaTb MeTo1 BOXKX c Macc-crieKTpoMeTpUIECKUM from:  http://www.ema.europa.eu/docs/en_GB/document_library/
WIN TaHIEMHBIM MAacC-CIEKTPOMETPUUECKUM [eTeK- EPAR_-_Product_Information/human/DO0494/WC500056380.pdf
Tuposanuem. [Tpu stoM 3Hauenne HITKO He momkHO 12. Guidance on Atazanavir Sulfate. US FDA. Available from: https://
www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryin-
TPEBBILIAT 5 % OT Cmax' formation/Guidances/ucm082565.pdf
13. Shimpi S. Bioequivalence study recommendation for atazanavir sul-
Braropapuoctu. gf?g{f‘ Bﬁflnoglgﬁa; p?/[/IKaX rocyz[a}i)cTBeH— fate capsules by US FDA and a contrary view. Open Access Scientific
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