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CopepxaHue

© Ownbku | u Il poga
C Mudbbl cospaHbl gnsi Toro, 4Tobbl NnpuBnekaTb
9 TAaTUCTNYECKNE TUMOTEIbI Hale BoobparkeHme

o He meHbluasi achbpekTnBHOCTL
o [IpeBocxoacTBO
© DKBMBAJIEHTHOCTb
© Mudi o mowHocTy
o Pasmep Bbibopku
o CAnWwKOM MafieHbKasi MOLLHOCTb
o CanwkomM 60bLIas MOLHOCTb
o PeTpocnekTuBHasi MOLHOCTD

@ Questions?

A. Kamio, Mud o cusude
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Ownbkn | n Il poga

V Ownbka | poga — noxxHONONOKMTENBHOE peLuerne (Hynesyto
rUNOTE3y OTBEPratoT, KOrA4a OHa UCTUHHA);

You're pregnant!

V Ownbka Il poga — noxHoOTpMUaTENbHOE pelieHne (HyneByto
rUNOTE3Y He OTBEPratoT, KOrL4a OHA HE SIBASIETCS MCTUHHOM);

You're not pregnant!

Hyneeas runotesa H° BepHas JIOXKHas
OTKJIOHSAETCS owwubka | poaa BEPHO
He OTKJIOHsIeTCs BEPHO owwubka Il poga
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Ownbkn | n Il poga

(v — BEpOATHOCTb owmbku | poga (ypoBeHb 3Ha4nmocTm);
[ — BepositHocTb owubkm Il poga (mowHocTs kputepus — 1 — f3);
B uccnemoBannsix buoskeMBaneHTHOCTM HyneBas runotesa HY — runotesa

0 HEOMO3KBUBANEHTHOCTH.

Pewenune npenapatbl HeBD | npenapaTbl B3
HO otknoHeHa owmbka | popa BEPHO
HY oTknonnTs He yaanock BEPHO ownbka Il poga

Ownwnbka | poga cessana c prnckom notpebutens, owmbka Il poga — ¢

PUCKOM MPOU3BOLUTENS.
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Cratuctunyeckue runotesbl: noninferiority&superiority

Ons HenpepbiBHbix nepemennbix’ (Blackwelder, 1982):
H® UT —HR <0

HA UT — PR >0
[ns yacTtoThl gocTuxeHus sdppekTa:
HO . PT — PR <O
HA PT — PR >0

Mpenapat T He meHee adhbchbekTUBEH, Yem npenapat R, ecan
HUKHAS rpaHuua 95%-voro AW gns pasHocTn 3HadeHul
nokasaTenein acpcpekTnsHocTn bonbwe § (§ < 0!).

Mpenapat T npeBocxoguT no 3cpcpekTMBHOCTY npenapaT R,

ecan HWkHsA rpaduya 95%-Horo U ans pasHocTu 3HaYeHmid
nokasaTeneii acbcpekTneHoCcTM Bonbwe § (§ > 0!).

Mpn ycnoeun gokazaHHON He MeHbLuel 3¢hDEKTUBHOCT BO3MOXKEH NEPExos,
K A0Ka3aTeNbCTBY NpeBocxoAcTBa bes HeobxonnMocTn BBeAEHUS NOMNpPaBOK

(Marcus et al., 1976).

1y

yem bonbwe — Tem ny4we"
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()ﬂHOCTOpOHHﬂH N OBYCTOPOHHAA TMNOTE3bI

A AA

[111: 95%, HKHAS [11: 90%, pyctoponuuii  JV1: 95%, BepxHsis
rpaHnLa, OfHOCTOPOHHMIA rpaHunLa, OQHOCTOPOHHMIA

OpHocToporHuii HuxHnid 95%-Hblii [ coBnagaet ¢ HuxHell rpaHuuei
asyctoportero 90% AWN. Ananoruyno ogHoctopoHHuii 97,5% AW
COBMajaeT C HUXKHeli rpaHuuel asyctoportero 95% [WN.
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Golden standard trial

Hynesbie cTaTucTnyeckme runoTessl B naaLebo-KOHTPOIMpPYEMBbIX
NCCNEnOoBaHUAX He MeHbLueli 3dhdhekTUBHOCTN:

HO pr — pp <0, (1)
H%2 ut — pr < 0. (2)
Effect retention approach (Pigeot at al., 2003):
H: pr—pp <0, (3)
ROz,  ETTPP (4)
HR — HP
roe 0 < f <1 — ycTaHOBAEHHAs KOHCTaHTa.
Mpu 6 = —(1 — £)(ur — pp) H?:  ur—pr <6

[ns nccnepgoBaHuii B HECKONIBKMX rpynnax Heobxoammo BBedeHne
MONpaBOK Ha MHOXECTBEHHbIE CPaBHEHUS.
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CraTtucrtuyeckue runoressbl: equivalence

[MnoTesa aKBMBANEHTHOCTU:

HO - lur — prl| <0
HA luT — Rl > 6

BunoskeueanentHocts: npoueaypa TOST (Schuirmann, 1987), age
OAHOCTOPOHHME FUMNOTESbI:

HO pT — R < Q1 HO2 BT — R > Q2
HAL UT — MR > Q1 HA2 BT — R < @2

Mogndukaunu: scaled approach (gnsa sbicokoBapnabenbHbix npenapaTtos un
BELLECTB, @ TAKXKE BELLECTB C Y3KNM TEPANEBTUYECKMM 4MAMNA30HOM )
Mogudukauun ausaiina: agantusHblii, Group-sequential.

B HekoTopbIx cnyvasx Bo3MoxHa uHdnsuus ownbkn nepsoro poga (TIE
inflation).
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CraTuctmnyeckme runoTess

—0 0 +4

inferiority noninferiority superiority

—_— s | Y/ —

equivalence
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'obocHOBaTb MOXHO Nitoboilt pasmep BbibopkM'.

MpoeeneHo uccnegosaHue He MeHblueli acbdekTusHocTU. Pasmep eribopku
paccymTaH Ha OCHOBAHMMN 3aHUXKEHHOro 3HaveHus SD.

Wtor: cpepHee 3HadeHne nokaszaTens 3pgeKTUBHOCT TECTUPYEMOrO Mpe-
napata MPeBbICUJIO COOTBETCTBYIOLIEE 3HAYEHME PEdepeHTHOro npenapa-
Ta, O4HAKO HVDKHSIA FPaHULA JOBEPUTENBLHOrO MHTEPBAia OKa3anach HUXKeE
rpaHnubl He MEHbLUER 3¢hhEKTUBHOCTN.
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Pasmep BbIbOpKY

Wccnepoeanacek npodunaktnyeckas apbdpeKkTnBHOCTb npenapata X:
27 — rpynna nccneayemoro npenapata; 22 — rpynna npernapata KOHTposs
3aboneno 3 4yenoseka B OCHOBHOW rpynne v 7 B rpynne CpaBHEHMSI:

pr = 11,11%

pr = 31,82%
MpenapaT B Tpu pasa acbdekTnsHee?

95%-nbiii AW: [—43,50;2,08]% C nonpaskoli Ha HENpepbIBHOCTb:
[—47,62;6,21]% AW copepxut Honb!

[HeadexreHOCT
[ Xopotumit adhdpeicr
C1OTnmuHelil adderT

OTrmuHEIR aexT —
% 25% -
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Pasmep BbIbOpKY

MpoeeneHo uccnenosanne nNepeoii pasbl, HECKOJLKO TPy, pa3Mep rpynoi
4 yenoseka. B npotokosie: oueHka HopmanbHocTu pacnpegenerusi. Cnoncop
TpebyeT OUEHUTbL HOPMaLHOCTL M MPOBECTN CPAaBHEHUSI B KaXKAOW rpynne.
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Underpowered study

KoadppunumeHt BHyTpunHaneugyansHoi sapuabensioctn Cpax copaderu-
6a coctasnsiet okono 60%. Ecnu B nccnegosanunm 2x2x2 byger npuHumMaTh
y4actue 24 venoseka, T/R=0,95, mowHocTs coctasut 1%!

Ons eeibopku B 50 yenosek — 24%.

Oapnako Bbibopka B 24 pobposonbua byaer gocraTtodna ansi obecreveHus
80%-Hoii mowHOoCTK B nccnegoBatun 2x2x4 no metogy SABE (T/R=0,95,
Npu yClIOBMM FOMOCKELACTUYHOCTH).
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Overpowered study

KoadhdpuumeHt BHyTpumnnguengyansHoii sapuabensHoctn Cmax gueHorecTa
okono 10%. Ecan B uccnegosanum 2x2x2 byayT npuHumath ydactue 24

yenoeeka, a T/R=0,95, mowHocTb coctasut 99,99%!

LLintoea A. M.
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Overpowered study: dopcupoBaHHasi ONO3KBNBANEHTHOCTb

MNpoeeneHo nosTopHoe nccneposaHue 53, nepeoe HeypauHoe. ToueyHas oueH-
ka 85%, CnoHcop BBOAMT B MccneaosaHue bonee 100 gobposonbLEB n fgo-
kasbiBaeT b3.
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"cTaTuctnyecku=«knunHmnyeckn"

MNpoeepeHo nccneposanme | pasbl, cpasHenme npenapata ¢ nnauebo. Jose-
PUTENbHBIA MHTEPBAN HE BKJOYAET HOJb, OAHAKO BenuuyuHa sddekta me-
Hee 1 Ganna u3 15 no HeNpepbIBHOW CAOXKHO WHTEPMNPETUPYEMOIA LUKane.
CnoHcop npegnaraet B3aTb 60abLYHO BEIBOPKY M NOKa3aTb 3PPEKTUBHOCTL
npenapata ana 6 = 0, 5.
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'peTpocnekTnBHAA MOLLHOCTL'"

EASC: "cTratuctuyecknii oTYET ... aHaNNU3 MOLLHOCTU MccaegoBaHms..."
AnocTepropHasi MOLIHOCTb He AaéT HOBOM nHdopMauun ob yxe npoBeagH-
HOM ucciegoBaHnu. MowHOCTE ciegyeT NCNob30BaTh TOLKO NpuY MaaHu-

pOBaHWU CAEAYHOLWNX NCCeA0BaAHNN.

"Whereas the utility of prospective power analysis in experimental design is
universally accepted, post hoc power analysis is fundamentally flawed".

Power Approach Paradox: higher observed power does not imply stronger
evidence for a null hypothesis that is not rejected.

B HekoTOpbIX CTaTUCTMYECKUX NaKeTax NPUBOAUTCS 3HaYeHe HabarogaeMoii
MOLLIHOCTM, XOTsA OHO becrnonesHo.
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"PeTpocnekTnBHas MOLLHOCTL'"

"Rule of thumb": sBeposTHOCTE MONYHNTH PETPOCNEKTUEHYIO MOLLHOCTb
BoNbLUYIO AN MeHbLIYIO, YeM Lenesoe 3HadeHne — 50%.

Mpumep: cumynaunn, n = 10° nccnegosanuii (CV = 20%, T/R=0.95),
cpeanee 3HaqeHmne 83%.

> target : 57.60% ad
> achieved : 49.41% 7

> 0.90 : 31.95%

relative frequency density

[0.95, 0.99]: 12.94%

> 0.95:16.97%

B 42% wnccnenoBaHuli peTpoOCNEKTUBHAA MOLLHOCTb OKa3afacb MeHbLUe
80%.
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"PeTpocnekTneHast MoLHOCTb"

Ananus 50 peanbHbix nccnegoBaHnii: cpegHee 3HaveHune 86%; s 26%
PETPOCNEKTUBHAS MOLLIHOCThL OKasanack meHee 80%.

> target : 73.58%
> achieved : 67.92%

> 0.90 : 62.26%

relative frequency density
N

[0.95, 0.99]: 16.98% .

> 0.95 : 56.60% —
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A posteriori Power vs Interim Analysis

MpomexyTo4Has OUEHKa MOLYHOCTY, NCMONb3yeMas B aganTUBHbIX
Au3aiiHax 1 gusaiiHax C NOCNEefOBaTE/bHBIM BKAKOYEHUEM rpynn
(group-sequential), He siBNsieTCA anOCTEPMOPHOIA.

Mpumep: metog C, Potvin

Mo pesynbTatam lro aTana ucciegoBaHusl, B KOTOPOM MPUHAAMN y4acTue Ny
80BpOBOSbLER, NPOMEXYTOUHAS OLEHKA MOLHOCTM cocTaBuna meHee 80%.
Bbin nponseeaéH nepepacyér BbIOOPKM Ha OCHOBaHWM 3HAYEHWIA
a=0,0294, 1 — 8 =0,8 u TodeuHoii ouerkn 0,95. N3 nonyyenHoro
3HaveHus N Bbl4MTanoCh Yncno aobpoeonbues ¢ 1ro atana, NTOroBbli
0b6bEM BLIGOPKM AN BTOPOro 3Tana ucciaeaosaHusi coctasun: np = N — nq.
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3aka4YeHme

OueHka pasMepa BbIGOPKM UCXOAS U3 3a4aHHON MOLLHOCTM — He chopmanb-
HOe AeiiCTBUE, a KpaeyrofibHbli KaMeHb MAaHMPOBAHNSA YCMELLIHOTrO UCCNeaO0-
BaHMS.

PeTpOCI'IeKTI/IBHaﬂ OUEHKa MOLLUHOCTUN ABNAETCA CTaTUCTUHECKUM HOHCEHCOM.
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bnharopapto 3a BHUMaHue!

. @ Lagdit A

Winrosa A. M. Crarucravconan wommmere  HREEEENETETERETER



HononHexue |

MpencraeneHHas Ha cnaiigax nHOpMaLns OTPaXkaeT JIMYHOE MHEHUNE
aBTOpa. ABTOp AOK/aja BbiparkaeT 6aarofapHoOCTb ydacTHUKaM dopyma
BEBAC (http://forum.bebac.at/)

LLintoea A. M. CraTucTuyeckasi MOLLHOCTb 20.04.2018 23 /23



¥® Chow S., Shao J., Wang H.
Sample Size Calculations in Clinical Research. 2nd Ed. Chapman
Hall/CRC Biostatistics Series, 2008

¥ Sarfaraz K. Niazi
Handbook of Bioequivalence Testing, Second Edition, CRC Press, 2015

¥ Julious S.A.
Samples Sizes for Clinical Trials . Chapman Hall/CRC, 2009

@ Blackwelder W.C.
‘Proving the null hypothesis’ in clinical trials. Controlled Clinical Trials
3: 345-353, 1982

@ Endrenyi L., Tothfalusi L.
Sample Sizes for Designing Bioequivalence Studies for Highly Variable
Drugs, J Pharm Pharm Sci, 15 (1): 73-84, 2012

@ Hoenig G.M., Heisey D.M.
The Abuse of Power: The Pervasive Fallacy of Power Calculations for
Data Analysis, The American Statistician, Vol. 55, No. 1, 2001

LLintoea A. M. CraTucTuyeckasi MOLLHOCTb 20.04.2018 23 /23



Kupzyk K.A.

The Effects of Simplifying Assumptions in Power Analysis, Public
Access Theses and Dissertations from the College of Education and
Human Sciences. 106, 2011

Labes D, Schitz H.

Inflation of Type | Error in the Evaluation of Scaled Average
Bioequivalence, and a Method for its Control. Submitted to Pharm
Res., 2016

Marcus R. et al.
On closed testing procedures with special reference to ordered analysis
of variance. Biometrika, 63:655-660, 1976

Newcombe R.G.
Interval estimation for the difference between independent proportions:
comparison of eleven methods, Statist. Med. 17, 873890, 1998

Pigeot I. et al.
Assessing non-inferiority of a new treatment in a three-arm clinical trial
including a placebo. Statistics in Medicine, 22(6):883— 899, 2003

LLintoea A. M. CraTucTuyeckasi MOLLHOCTb 20.04.2018 23 /23



@ Pocock S. J.
Group sequential methods in the design and analysis of clinical trials.
Biometrika, 64(2):191-199, 1977

ﬁ Potvin D. et al.,
Sequential design approaches for bioequivalence studies with crossover
designs, Pharmaceut. Statist., 2007

LLintoea A. M. CraTucTuyeckasi MOLLHOCTb 20.04.2018 23 /23



	 I  II 
	 
	  
	
	

	  
	 
	  
	  
	 

	Questions?
	

