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00JIe€ IOCTOBEPHBIMHU U I10JIC3HBIMU

JI>xoH I1.A. MoaHHMIMC, TOKTOP MEAUIIMHCKUX HAYK
(MD), mokrop Hayk (DSc)

Kadenpa npodunaxkruku 3adoneanuii K. ®@. Penbopra,

IIpodeccop MeAULIMHBI, KCCIICTIOBAHUN U TTOJIUTUKK B 00J1aCTH 310POBbS,
HayKd O OMOMEIUIIMHCKUX JAHHBIX U CTaTUCTUKU CTIHPOPIACKOIOo
YHUBEPCUTETA,

Coaupexrop CTaHGOOPACKOT0 HHHOBAIIMOHHOTO IIEHTPa METa-UCCIICJ0BAHUM

(METRICS)



Hayka: ¢ BBICOTBI ITUYBETO
[IOJICTA
15 153 100 pa3HbIX y4EHBIX ITyOJIMKOBAIN
CTaThbU B KPYMHBIX HAYYHBIX )KypHAaIax B

1996-2011 rr. (Scopus)

25 805 462 pa3HbIX cTaTel OMyOJIUMKOBAHO 34
TOT K€ IIEPUO U UHICKCUPOBAHO B SCOPUS

[To onienkam, 160 MUJIIIMOHOB HAYYHBIX
nokyMeHTOB B Google Scholar

Kaxnas sMnupudeckas CTaTbst MOKET
COJIEPKATH OT HECKOJBKUX 10 MHOTHUX
MUWJUTMOHOB PE3YJILTATOB

loannidis, et al. EJCI 2013




Kapra coBpemennoi Hayku: 20 MumnoHoB ctatel, 2 muitnoHna mareHToB, 200000 knactepos,
COXpaHstomuxcs 2-16 aeT KaxapIi



HaydHoe OTKpBITHE CTa0 JOCAAHBIM HEIOPAa3yMECHUEM: B
96% OrMoMeUIIMHCKON JIUTEPATYPhI 3asBISICTCS O

ITOJIYYEHUU BAXKHBIX PE3YJILTATOB

paHAOMU3NPOBAHHbIE
KIMHMYECKne nucnblTaHna
KITMHMYeCKne ncnbiTaHna

A MeTa-aHanma
E 063op nonHble TekcTsl B PMC
¥ rnaBHble KHUYeckue A pesiome B PMC
100 XypHarbl 1007 4 ® pesiome B MEDLINE
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Chavalarias, Wallach, Li, loannidis, JAMA 2016



3aM€UICHHBIW TEMIT BHEJPEHUS B

ID BmewarenscTBo (camoe paHHee
BMELLATEeNbCTBO TOrO Xe Knacca)

OnpoBeprHyToe, HepaHAOMU3MPOBaHHOE
17  Inhaled nitric oxide
29  Flavonoids
6  Postmenopausal HRT
14  Vitamin E

OnpoBeprHyToe, paHAOMU3NPOBAHHOE
22 Aspirin
15 Vitamin E
Endarterectomy-carotid
Angioplasty-coronary
Zidovudine
Stent-coronary
rt-PA (Streptokinase)
Ramipril (Captopril)
HA-1A (Abs to endotoxin)

He 0OnpoBeprHyToe, HepaHaoM1M3MpoBaHHOE
16  Oral retinoic acid

He onpoBeprHyToe, paHaOMU31pOBaHHOE

28 Folate
25  Spironolactone
2 Zidovudine

Tamoxifen
Levamisole with fluorouracil
Ribavirin with interferon [MepBoe onncaHme knacca BMELIaTeNsCTB
Captopril
Captopril I'Iepsoe OonncaHne BMeLLaTesibCTBa
Enalapril (Captopril) MepBas cTaTbsi 06 MCMONb30BaHNM
Bisoprolol (Metoprolol) YenoBekom
Carvedilol (Metoprolol)
Lovastatin (Mevastatin)
Pravastatin (Mevastatin)

MepBas cTatbsi 06 0c06OM UCMONb30BaHUM
4enoBeKoM

Pravastatin (Mevastatin) swwwYacTo uuTupyemas craTbs
Simvastatin (Mevastatin)

-
Clopidogrel (Ticlopidine) _Llacquo UM NOJTHOCTbLIO OMPOBEPTHYTO
Abciximab (murine GPIIb/Illa Mo Ab)
Indinavir in triple therapy (Saquinavir)

[e0]
o
o
N
To)
| .
)
o]
£
(O]
@
o
)
n
C
(@]
o
| -
o
(@)
©
£
(O]
(&)
C
o
O
"
s
s
=
&

loannidis, JAMA 2005, Contopoulos-loannidis et al. Science 2008




CTaHIapTHBIN PELECIIT

HCCIIEN0BATEIbCKOU IIPAKTUKH
CaMOCTOATENbHbBIN, U30JIUPOBAHHBIN
HCCIIEI0BATEb

HccnemoBanus Ha Majiol BEIOOPKE

[ IpraupuuBEIi OTOOP OTHOM/TyUIISH THIIOTE3EI
Post-hoc

JloctaTouyHo, uTo0bI P<0.05

Het yuyera

Het BoctipounsBeneHus

HeT coBMecTHOr0o HCcnojapr30BaHus JaHHBIX



ITouck: BOCIPOU3BOAMMOCTS HAYUHBIX MCCIICIOBAHUM; BOCIIPOU3BOAUMOCTh PE3YJIbTATOB,;
BOCIIPOM3BOJMMOCTb UCCJIEIOBAHUI; BOCIIPOM3BOIUMBIE UCCIICA0BAHMUS; BOCIIPOMU3BOIUMBII
pe3yJibTar.

«BOCMPON3BOAMMOCTbY» B 3arofioBKax 1 pestoMe B SCopus
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Goodman, Fanelli, loannidis. Science Transl Med (invited)




PaziamuHable TUIIBI
BOCIIPOHU3BOIMMOCTH

* Bocnpou3BOAUMOCTb METOIOB: BO3MOKHOCTD
IIOHATH WU MOBTOPUTH SKCHEPUMEHTAIILHBIE U
BBIYMCIIMTEIBHBIC IIPOLIEAYPHI HACTOJIBKO TOYHO,
HACKOJIBKO BO3MOKHO.

* BoCnpon3BOAUMOCTL PE3YJIbTATOB. BO3MOXKHOCTH
MOJIYYUTh HOAKPEIUISIONINE PE3YIILTATHI B XOJIE
HOBOI'O UCCJICIOBAHUA IIPU IPUMEHEHUN TAKUX XKE
AKCIIEPUMEHTAJILHBIX METOIOB.

* Bocnpou3BOAMMOCTD 3aKIOUYEHUM: TAKUE XKE
BECKHE 3asBJICHUS O MOJYUYEHHBIX 3HAHUAX IIPH
BOCHPOMU3BEICHUHN UCCIICIOBAHUS.



Pa3znmnuus MCZKAY OTPpACIIsIMHA, BJIMAIOIINC TO,
9TO 3HAYHUT «KBOCIIPOMU3BOJINMOC
NCCJIEIOBAHUE))

Crenenp AETEPMHAHNA3MA
N3mepenune ko3 puimeHTa ommodoK
CI10XHOCTH pa3pad0TOK/M3MEPUTEIIHHBIX HHCTPYMEHTOB

bM30CTh COOTBETCTBUS MEXKY TUIIOTE30U U
KCIICPUMEHTAILHON pa3pab0OTKOM/ JaHHBIMHU.

Cratuctuueckue/aHaIuTHYECKUE MCTO IIPOBCPKH I'IIIOTC3
Tunnunas I'CTCPOrcHHOCTDb PC3YyJIbTATOB 3KCIICPHUMCHTOB

KyibTypa npoBeACHUS TOBTOPHBIX UCIIBITAHUN,
IIPO3PAYHOCTU U HAKOIUICHUS 3HAHUM

CTaTUCTUYECKHUE KPUTEPUU ITPOBEPKUA UCTUHHOCTH 3asIBJICHUN

[leaun nmpuMeHEHMs PE3YIbTATOB U IOCIEACTBUS HEBEPHBIX
BBIBOJIOB.



MeTa-oueHka npeaB3ATOCTU B HAayKe

Daniele Fanelli ', Rodrigo Costas 2, John PA loannidis

[IpoBepsiemast rumnore3a [TepemeHHbIC, M3MEPEHHBIC JIJIS IPOBEPKHU rUnoTe3bl  [IpennosnoxkenHas cBi3b Pesysnbrar
¢ pazmepoM dpdekra

CTaHgapTHas oIInOKa B HUCCJICA0OBAHUHN

S
b dexT HeOOTBIIOTO HCCIIEI0BAHHS «cepas IuTepatypay» (JI000ro TUma) VS. CTaThs B KypHAJIE s
3 PEKT «cepoit» InTepaTypsl
I > ekt craga NOpPAIOK JIeT B MA - P
OCTYJIMPYCMBIC NpEKAeBPEMEHHBIE KPAitHOCTH MOPSIOK JIeT B MA, B 00paTHOM MOpPSAKE IO - N
mabIIOHbI abcoroTHOH BenmmunHe Y dekra
MIPEAB3SATOCTH .
PEABSATOC HEOOBEKTUBHOCTD [IUTUPOBAHUS BCEro LIMTUPOBAHUI Ha HCCIIeIOBAaHHE + 5
CIOA-3hdexr HUccnenosanue aBropa u3 CIIIA vs. mro6oit apyroii crpansr  + P
NPEB3TPOCTE B OTPACIH HccrnenoBanus aBTOPOB, CBSI3aHHBIX C YACTHOM OTPAcibl0  + P
VS. HeT
JICHEKHBIN CTUMYIT + N
TMOJINTUKA CTPAHBI KapbepHI)II?'I CTUMYIT + N
i + N
[y GHKAIAS IO WHCTHUTYI[HOHAITBHBIA CTUMYJT §
Jr— TIPOIyKTUBHOCTB (HepBaﬂ/nocinez[Hﬂﬂ) BCEro aBTOPCKMX ITyOIMKaIyi, + N
ITocTynmupyembie : aBTOpa MVOJIMKAIMH/Ton
(aKTOpBI pHCKa LT BIUIHUS 3BTOPA. _ . (mepBoe/mociieiHee) BCEro IIUTUPOBAHUH, LUUTHPOBAHU + N
BOBHUKHOBCHILS B CpellHe, HOPMAJIU30BAaHHBIX IMTUPOBAHUI B CPEAHEM,
cpelHee BIHsHUE B XKypHaIax, %
HNpeAB3ATOCTH tomn-10 xkypHanos 5
B3aUMHBII pasMEp I'PYIIIEL N <
KOHTPOJTH CTpaHBI/aBTOP, CPEHEE PACCTOSTHHE MEKTY
. ampecamu
NPOQECCHOHANBHBIH 1o ryy neqrenpHOCTH (MTEpBBIH/MOCIE M) ABTOPA - S
HHJTHBH Ty AITbHBIE YPOBCHD (mepBoe/mocieiHee) JKEHCKOE MMsI aBTOpa ) N
oI
(hakTopsl pucka
YECTHOCTb . .
(epBbIit/IIOCTC MHIIT) aBTOP ¢ =1 0TKA30M) + P

HUCCICAOBAaHUA
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Hccanenosanuss MP 1. ToIbKO OUEeHB
HEOOJIBININE UCCIICTOBAHUA
OOHAPVIKUBAIOT MHOKECTBO OUYaroB

HeoObexkTuBHOCTH B MccnenoBanusx GMPT

100

Pa3mep BeIOOpKH

PucyHnox 3. OTHOLIEHHE MEKIY YMCJIOM 04AroB U pa3MepoM BbIOOPKH HccieaoBaHus. [ paduk paccesHUsI 04aroB M pa3Mep

BBIOOPKH M0 KakgoMy Habopy naHHbIX (N=1778) nmo Bcem MeTa-aHaIM3aM
doi:10.137 1/journal. pone.00701 04.g003

David et al, PLoS ONE 2013, loannidis et al Trends in Cognitive Sciences 2014



HepoctatoyHas MOLWHOCTL: MoYemy
ManeHbKNUU pa3mep BbIDOPKM NogpbiBaeT
HaOJeXXHOCTb B HEMPOHayKe

Katherine S. Button'2, John P. A. loannidis®, Claire Mokrysz', Brian A. Nosek?,
Jonathan Flint>, Emma S. J. Robinson® and Marcus R. Munafo’

Abstract | A study with low statistical power has a reduced chance of detecting a true effect,
butitis less well appreciated that low power also reduces the likelihood that a statistically
significant result reflects a true effect. Here, we show that the average statistical power of
studies in the neurosciences is very low. The consequences of this include overestimates of
effect size and low reproducibility of results. There are also ethical dimensions to this
problem, as unreliable research is inefficient and wasteful. Improving reproducibility in
neuroscience is a key priority and requires attention to well-established but often ignored
methodological principles.
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Figure 2. Power in journals and subfields. (A) Median effect sizes and degrees of

Szucs and loannidis, PLoS Biology 2017, in press



@.PLOS ‘ BIOLOGY

PERSPECTIVE

[ToBbimast 3(heKTUBHOCTD NOKIUHUYECKUX UCIIBITAHUM
MOCPEJICTBOM TMOCJIEIOBATEIIbHBIX pa3padOTOK TPy

Konrad Neumann'®, Ulrike Grittner>*, Sophie K. Piper*®, Andre Rex**, Oscar Florez-
Vargas®, George Karystianis®, Alice Schneider'?, lan Wellwood?7, Bob Siegerink®®, John
P. A.loannidis®, Jonathan Kimmelman'?, Ulrich Dirnagi34:811.12

Final analysis
7 o

Frequentist:
Reject H, if P<oy

; Bayes: State d#0 if O is
I e oy < not in the 96.8%
B t\’ Ax ‘ credible interval of
b n,=24 ¥ % <N effect size d

| ' ' L™ P

Interim analysis 1 \ - Interim analysis 2 —

C

Frequentist: Terminate Frequentist: Terminate
and reject H, if P<a, and reject H, if P< a,
Bayes: Terminate if O is Bayes: Terminate if O is
not in the 99.8% credible not in the 96.8% credible
interval of effect size d interval of effect size d

AN #

Fig 1. Study design and sequential analysis approach allowing two interim analyses. Stage 1: 33% of samples acquired, stage 2: 66% of
samples acquired, and stage 3: 100% of samples acquired. Ho: null hypothesis, P: p-value, Credible interval: specific Bayesian interval of certainty
about an estimate, d: effect size Cohen’s d, q;: significance levels for each stage derived from [11] a; = 0.0006, a, =0.0151, a5 =0.0471. Additionally,

we used a Bayes factorapproach (Table 1) and Pocock boundaries for the frequentist approach (S1 Table). All sequential approaches used were
calibrated by using simulations to geta 1 type | error of about 5%.

doi:10.1371/journal.pbio.2001307.g001




OMITUPUYECCKUE UCCIICHOBAHUS B
001aCTsX, TA€ PaCIpPOCTPAHCHBI MIPAKTHUKH
BOCIIPOMU3BOJUMOCTH, IIOKA3bIBAIOT, YTO
OOJBIIMHCTBO CTATUCTHYCCKUX d(PPEKTOB,
M3HAYAIbHO 3asBJICHHBIX KaK 3HAUYMMEIE,
OKa3bIBAKOTCS JIOKHOIIOJI0KUTECIbHBIMU
WJIU CYIIECTBEHHO MPEYBEINYCHHBIMU



| eHbI-KaH AU aaThl, BOCIIPOU3BEACHHBIE
IIOCPEICTBOM ITIOJTHOT€HOMHOTO ITOMCKA

accormanuii (GWAS):

Ta6nm1a. ]_HI/IpOKOMaCI_HTa6HBIC yCuiuga 110 MaCCOBOMY BOCITPOU3BCACHUIO 3asBJICHHBIX accolyanui reHoB-KaH 1 1aTOB

IepBoIit aBTOP 3aboneBanue/heHOTHIT IIpoTecTupoBanHbIe JTOKyChl TeHOB  Pa3mep BhIOOpKH (MpOEKTHBIN) PermuuupoBaHHbIE JOKYChl TEHOB
Bosker (16) CHJIBHOE JETPECCUBHOE PACCTPOMCTBO S7 3540 («Ciy4aii-KOHTPOJIb») L
Caporaso (17)  Kypenue (7 penorunos) 359 4611 (KoroprHbie) 1
Morgan (18) OcTpblif KOPOHAPHBIN CHHAPOM 70 1461 («Ciy4aii-KOHTPOJIb) 0
Richards (19)  Ocreonopos (2 enoruma) 150 19 195 (KoropTHsle) 9
Samani (20) 3aboseBaHKe KOPOHAPHBIX apTEPHi 55 4864; 2519 («Cy4aii-KOHTPOIIB) 1
Scuteri (21) Osxupenne (3 penorumna) 74 6148 (KoroptHbie) 0
Soeber (22) KpossiHoe naBnenue 149 1644; 8023 (KoroptHsie) 0
Wu (23) Jlerckas actma 237 1476 (Tpuamsr) |

loannidis, Tarone, McLaughlin, Epidemiology 2011




HeymadyHoe BOCIIPOU3BEICHUE B
TOKJIMHUYECKUX UCCIIECIOBAHUIX

a 47(70%) b 45(67%) ¢ 3 (4%) 43 (65%)

8 (12%) 14 (21)% 5 (7%)

12 (18%) 14 (21%)

2 (3%)

OnKoIOrHUs EIMozens aTanTHPOBaHA O]l BHYTPEHHHIE HYKIBI M Henocnenosarensaoctu

D Kenckoe 370pOBbE I:]I[aHHLIe W3 JIUTEPATYPHI IIEPEHECEHBI HAa APYyTrue |:| He npumenumo
D Cep;[equ—cocy;mcn,Ie oKa3aHusa D JlaHHBIE U3 TUTEPATYPhI COBMANAIOT C COOCTBEHHBIMH

B He npuvennvo [l OcHoBHoOI HAGOP JAHHEIX OBLT BOCIPOM3BOIUM

.Moaens BocnpousBezeHa 1:1 [l Hexotopsie pesynbTars 66111 BOCIIPOM3BOIUMbBI

M MopeJib afanTHPOBAHA MO JlaHHBIE U3 JIUTEPaTyphI
oneab ., BHYTPEHHHE HYKIbI (KIIETOYHbIE IepeHeceHbI Ha Apyrue
BocmpousBenena 1:1 JIMHUM, AHAJIN3) NMOKAa3aHUS
‘CO6CTB6HHH€ JMaHHBIE B OTHOM pAay C il (7%) 12 (86%) 0 1 (7%)
OTTVOTTUKORAHHRIMU NERVITRTATAMU
‘II;Ipe(l)'Ie()Ig;'IaC,HOBaTeJIBHOCTI/I, BEAYINE K IPEKPAEHHIO 11 ()oz) 26 (60%) 2 (5%) 4 (9%)

He npumenunmo

Nature Reviews

Prinz et al., Nature Reviews Drug Discovery 2011




Bocrpoun3BeneHo: TOIBKO 0 13 53
3HAKOBBIX MCCJICIOBAHNU B
II€JIEBBIX MPOCKTax AMQJen 1o
OHKOJIOTHYECKHM IIpernaparam

* «Heynmauy B «BOMHE C paKoM» OOBSCHSIN
MHOTMMH (pakTOopamu, ... Ho HegaBHO
ITOSIBUJICS HOBBIM BUHOBHUK: CIIHUIIIKOM
MHOI'0 0a30BBIX HAYYHBIX OTKPBITHH. . .
HEBEPHOY.

Begley et al. Nature 2012



600-000 (301 7y > Perspectives

BoWHbI BOCTIPOU3BOAUMOCTH:
Ycneninas, 0e3ycnelntas, HeMHTEpIIpeTHpyeMas, TOUHasl,
KOHIIENITyaJIbHasIA, TPUAHTYJIUPOBAaHHAA, OCIIapuBacMast
BOCIIPOU3BOAUMOCTH

John P.A. loannidis!-234"




A549: vehicle vs cimetidine

IloBTOpHOE HCC/IeIOBaAHUE: OOHAPYKEHHE U
TOKJIMHUYECKAas OLleHKA MOKA3aHU# K
NpUMEeHEeHHUI0 mpenapara ¢ MCIoJb30BaHu i
KOMIEeHIUYMA MYOJUYHBIX JaAHHBIX 10

IKCMPECCUH TEHOB

Irawati Kandela, Fraser Aird, Reproducibility Project: Cancer Biology™®

Cohen's d [ L.CI, U.CI]

Sirota et al., 2011 I 1.36 [0.06 , 2.60]

n=12)

RP:CB ! oa i i
n=27) 0.93[0.12,1.72]

Mera-aHanns ! 1.04[0.33,1.75]



IloBTOpHOE HCCIEAOBAHME: KOMOMHMPOBAHHOE
Ha3HAYeHHUE MPOHUKAKIIETr0 B OMYX0JIb NEeNnTHIA
NOBbIMIACT 3P(PEKTUBHOCTH AHTHPAKOBBIX

npemnaparon
Christine Mantis, Irawati Kandela, Fraser Aird,
Reproducibility Project: Cancer Biology™

A Glass Delta[L.CI,U.CI ] B Glass Delta [L.CI, U.CI]

Sugahara etal.rir;zlzj‘l_‘!:l_) 7.41[0.89,14.38 ] Sugahara et a 2010 1.61[044,273]

-0.32[-1.70, 1.11] pce 0.22[-0.84,1.27]

Mera-aHanm3 4441-292,11.81] Mera-ananu3 0.90[-0.46,2.26]

4 6 8 10 12 14 16 18
Glass Delta

C r[LCI,U.CI] D Cohen'sd[L.CI, U.CI]
Suganara etal. 2010 0.06 [-0.31,0.41] Sugahara etal, 201 2.30[1.13, 343]

0.40[-0.04,0.71] RECB 0.25[-0.89, 1.38]

Mera-ananns 0.21[-0.13,0.51] Mera-ananus 1.28[-0.73,3.29]

4 5




Begley and Ioannidis et al  Mosbiwas BocnponssoaMMoCTL McCeaoBaHMi 3

Tabnuua 1. Mpumepbl HEKOTOPbLIX OTMEYEHHbIX MPO6IeM C BOCNPOM3BOAUMOCTLIO B AOKNMHUYECKUX UCCIeA0BaHNAX

-ABTOp Cdbepa R OTmMeyeHHble Npobnembl .

loannids et al (2009)* [laHHble M1KPOUMMOB 16/18 nccneaoBaHit B MPUHLMNE HEBO3MOXHO BOCTIPOM3BECTI HA ChIPbIX AaHHbIX

Baggerly et al (2009)* [laHHble MUKPOUMMOB MHOrOUMCIIEHHbIE; HE[OCTATOYHbIE flaHHbIe/NNoXas JOKYMeHTaLms

Sena et al (2010)* MccnenoBaHns MHCYMbTa Ha KUBOTHBLIX SBHAst MPeaB3ATOCTb B NyGnvkaLmun: Tonbko 2% WCCrenoBaHuin OTpULIaTENbHbI

Prinz (2011) O6Luas Grornorms 75-80% w3 67 ccneaoBaHuil He Bbinv NOBTOPEHbI

Begley & Ellis (2012)? OHkonorus 90% m3 53 uccnenoBaHuin He ObIN NOBTOPEHI

Nekrutenko & Taylor(2012)® [octyn k aaHHbIM CHIT B 26/50 HET AocTyna K n3Ha4anbHbIM Habopam AaHHbIX/NPorpamMMHOMY 06ecneyeHito
Perrin (2014)* MBbILLM, Ha KMBOM OpraHu3me 0/100 npeACTaBREHHbIX METOLOB NEYEHNS He MoKa3any pesynbTaTa B UccrieaoBannsx BAC
Tsilidis et al (2013)7 HeBponoruyeckne nccnegoBaHus CnWLWKOM MHOTO 3Ha4MMbIX Pe3yrbTaToB, SBHOE BbIOOPOYHOE NPEACTABNEHNE OTYETOB
Lazic & Essioux (2013)®  Mopenb BIK Ha Mbiluax Torbko B 3/34 MCMIONb30BaHbI KOPPEKTHBIE AKCTIEPUMEHTASTbHBIE U3MEPEeHNS

Haibe-Kains et al (2013)®  Ienommka/aHanma KNeTOUHbIX KNI MpsiMOe cpaBHeHMe 15 NpenapaToB 1 471 KNETOUHBIX NMHMI U3 2 TPy, MAnO/HET CXOAHbIX AaHHbIX

Witwer (2013)¥ [laHHbIE MUKPOYMIIOB 93/127 cTaTeil He cooTBETCTBOBANM cTaHaapTy MM

Elliott et al (2006)° KoMmepueckue aHTuTena KoMmepueckie aHTUAOTbI OGHAPYXUBAIOT HEBEPHbIE aHTUrEHbI

Prassas et al (2013)® Kommepueckuin Habop ELISA Ha6op ELISA o6Hapyxun HEeBEPHbIN aHTUreH

Stodden et al (2013)* XypHans! BbluncnuTenbHas 6uonorus: 105/170 xypHanos He cobnioaatoT pekoMeHaaLyn HauyoHanbHoit Akaaemun
Baker et al (2014)* YKypHanb! [MonHoe HeCOOTBETCTBME COrMacoBaHHbIM CTaHAapPTaM UCCNIEA0BAHMIA Ha XUBOTHbIX

Vaux (2012)* YKypHanb! HecobnioaeHne co6CTBEHHOTO CTATUCTUYECKOrO PyKOBOACTBA

BAC o3Havaem 6okoBoit ammoTpothudeckuin cknepos; MUOM — MuHuMyM nHdopmMaLmm 06 akcnepumeHTe Ha Mukpounne; CHIT — cekBeHMpoBaHMe HOBOMO
nokoneHus; u BINK — Banbnpoesas kucnota (Mogens ayTusma)

Begley and loannidis, Circulation Research 2015




Tabnuua 2. [lononHutenbHbIe OCHOBHbIE Hay4Hble OTPacCJiK, Bbi3biBakoLlne 0ecnoKonWcTBO B OTHOLLEHUN BOCNpPON3BOAUMOCTHU

Ovcumnnuua MoaHaTble BONPOCHI AsTOp
HelipoHayka Hu3kas cTaTUcTU4EcKas MOLLHOCTb; ManeHbKui pasmep BbIGopKiA Button et al (2013
dapmakonorus HepocTaTtouHoe 06y4eHme 1 CTAaTUCTUYECKas MOLLHOCTb, Mackiuposka, runoTessl Henderson et al(2013): Kenakin et al (2014)%;

HeobXoauMble hapMaKOKUHETUYECKIE UCCTEA0BaHUS, paHAOMU3aLMs, athdekT McGonigie et al (201 4)3[3. Winquist et al (201 4)40.
[103bl, KOHTPOIb, NEPCMNEKTUBHAS CXEMa, NOATBEPXKAEHNE, HE3aBUCUMOE ’ "

; 4
MoBTOpEHWe, 0TOOP HeJoMyCTUMbIX ANs YeroBeka 403 Marino (201 4)

[eHoMMKa/GronHopMaTika  HEeBOCIPOM3BOAMMOCTb PE30HAHCHBIX UCCTIEA0BaHMIA Sugden et al (2013)
Buonorvs cTBONOBLIX KNEToK  HeaocTatok HafexKHbIX, Ka4eCTBEHHbIX [JaHHbIX Plant & Parker (201 3]43
OHkonorus, TecTbl B npobupke  MIcnonb3oBaHne KOHLEHTpaLui, HeOOCTUXMMBIX KITMHNYECKN Smith & Houghton(201 3)44
Xumus, obHapyxeHne ApTehaKkTbl; NOXHOMONOXUTENbHbIE U OTPULATENbHBIE
BEAYLLETO BellecTsa Davis & Erlanson (2013)"
BbluncnutensHas 6uonorus 10 TMNNYHBIX OLWNBOK Sandve et al (2[]1 3)46
Matonorus/bBromapkepbi KauecTBo 61M006pasLoB Simeon-Dubach et al (2[]12]47
OpraHu3auoHHas neuxonorus  logasneHne HeraTuBHbIX MCCReL0BaHNN Kepes &McDonald (21[]3)48
HabniopartensHoe nccnegosaxue 0/52 runote3 NOATBEPXKAEHO B PaHAOMU3MPOBAHHbIX UCMbITAHUSIX Young & Karr (2[]11]”

Begley and loannidis, Circulation Research 2015




B HekoTopeix ctpanax — emie xyxke (PNAS, 2013)

HccnenoBanus B CIIIA MoryT nepeoneHuBarh pasmep 3¢ Ppekra B
0oJiee MSATKUX HUCCIIEIOBAHUSX

Daniele Fanelli*' and John P. A. loannidis® <9<
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Puc. 1. BenvunHa pasmepa acpdpekta nepBuYHbIX UCCNESoBaHNMN OTHOCUTENBHO CYMMapHOro pa3Mepa
ahdhekTa npy PeTpoCneKkTMBHOM MeTa-aHannae, pasaeneHHble no reorpaduyeckomy npusHaky




bonbinne nagueie, boasmion
IyM, bosnime oImmuoOKu

MEDICINE

Bonbvuue oannvie cmankusaiomes ¢ oougecmeeHnsiM 30PAB0OXPAHEHUEM
Human well-being could benefit from large-scale data if large-scale noise is minimized

By Muin J. Khoury’ and
John P. A. TIoannidis?

1854, as cholera swept through Lon-

don, John Snow, the father of modern

epidemiology, painstakingly recorded

the locations of affected homes. After

long, laborious work, he implicated

the Broad Street water pump as the
source of the outbreak, even without know-
ing that a Vibrio organism caused cholera.
Today, Snow might have crunched Global
Positioning System information and disease
prevalence data, solving the problem within
hours (7). That is the potential impact of “Big
Data” on the public’s health. But the promise
of Big Data is also accompanied by claims
that “the scientific method itself is becoming
obsolete” (2), as next generation computers,
such as IBM’s Watson (3), sift through the
digital world to provide predictive models
based on massive information. Separating
the true signal from the gigantic amount of
noise is neither easy nor straightforward,
but it is a challenge that must be tackled if
information is ever to be translated into so-
cietal well being.

The term “Big Data” refers to volumes of
large, complex, linkable information (4). Be-
yvond genomics and other “omic” fields, Big
Data includes medical, environmental, fi-
nancial, geographic, and social media infor-
mation. Most of this digital information was
unavailable a decade ago. This swell of data
will continue to grow, stoked by sources that
are currently unimaginable. Big Data stands
to improve health by providing insights into

From validity to utility. Big Data can improve tracking

and response to infectious disease outbreaks, discovery
of early warning signals of disease, and development of

diagnostic tests and therapeutics.

For non-genomic associations, false alarms
due to confounding variables or other biases
are possible even with very large-scale stud-
ies, extensive replication, and very strong
signals (9). Big Data’s strength is in finding
associations, not in showing whether these
associations have meaning. Finding a signal
is only the first step.

Even John Snow needed to start with a
plausible hypothesis to know where to look,
i.e., choose what data to examine. If all he
had was massive amounts of data, he might
well have ended up with a correlation as
spurious as the honey bee-marijuana con-
nection. Crucially, Snow “did the experi-
ment.” He removed the handle from the
water pump and dramatically reduced the
spread of cholera, thus moving from correla-
tion to causation and effective intervention.

How can we improve the potential for
Big Data to improve health and prevent
disease? One priority is that a stronger
epidemiological foundation is needed. Big
Data analysis is currently largely based on
convenient samples of people or informa-
tion available on the Internet. When as-
sociations are probed between perfectly
measured data (e.g., a genome sequence)
and poorly measured data (e.g., adminis-
trative claims health data), research ac-
curacy is dictated by the weakest link. Big
Data are observational in nature and are
fraught with many biases such as selection,
confounding variables, and lack of general-
izability. Big Data analysis may be embed-
ded in epidemiologically well-characterized
and representative populations. This epide-

Khoury, loannidis, Science 2014




HeBuanmbie uccnengoBaHus
VIEWPOINT
bunomeanymHckme MHHOBaLIMKX NPOUCXOOAT 3a

npenenamu peueHsnpyemoun nutepaTypbl?

loannidis, JAMA, 2015



lloTeHIMaNbHBIE PEIICHUS 15
YIIYUIIEHUSA UCCIEI0BATEbCKUX
[IPAKTHUK

HekoTopele pemeHus yxe cpadoTaliu B
OTACIBbHBIX OTPACIISIX, X, BO3MOKHO, CTOUT
PACCMOTPETh UX IIPUMEHEHHE B APYTUX

Jpyrue peuieHus 00Jie€ YMO3PUTEIbHBL

Heo0xoauMbl SMIIMPUYECKHUE TaHHBIE 00 HX
3(P(HEKTUBHOCTHU

Pemenus, kaxyiuecs 3hEeKTUBHBIMUA, MOTYT
TaK)X€ HECTU COITYTCTBYIOIIUM yILIEPO

He HaBpenn
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IIpaBuna Havaga ¥ OKOHYAHUS
cbopa JIaHHBIX
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[MpoBeneHue
uccnenoBaHus |-)| [aHHbIX
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|-j.| peaynbTarax

OTKpBITHIE

OtxpoiThie |[loBTOpEeHME
MaTepHabl '

JaHHbIE
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PaznuaeHnne moATBEPKIAIOIETO U

SKCILIOPATOPHOTO aHAIU3a

| I 1
PaCKpI)ITI; BCC MCPHLI, YCJIIOBUA U PE3YJIbTATHI MPEABAPUTCIIBHO 3aJaHHOTO

IJIaHa aHaJIn3a

I
3apeructpupoBannbie  TpeboBaTh
OTYETHI PACKPBITHS

1
Boznarpaxmars rO630p mocne
OTKPBITBIC IPAKTUKKA | IyOJIUKAINN

TRENDS in Cognitive Sciences

loannidis et al, Trends in Cognitive Sciences 2014




BcTaBka 1. HekoTopble uccrnegoBaTenbCKue NPakTUKU, KOTOPble MOFYyT NOMOYb
B YBENIMYEeHUN OONN AeACTBUTENIbHO OOCTOBEPHbLIX pe3ynLTaToB

[ITupokomacmTabHble COBMECTHBIE UCCIIETOBAHUS

*YCBOEHME KYJIBTYphl IPOBEAEHUS TOBTOPHBIX UCTIBITAHUN

*Yuer (uccnenoBaHUM, MPOTOKOJIOB, KOJOB aHaliW3a, HAOOPOB JIaHHBIX, CHIPBIX JAHHBIX WU
pEe3yJIbTATOB)

*COBMECTHOE HCIOJNb30BaHUE (aHHBIX, MPOTOKOJIOB, MarepuajoB, MPOrPAMMHOIO
oOecrieyeHuns U APyruX HHCTPYMEHTOB)

*MeToanKu BOCIIPOU3BOAUMOCTH

[lonuTuka caepkuBaHUsl B OTHOLIEHUU IPOTUBOPEUMBBIX CIIOHCOPOB U aBTOPOB

*bosiee moaxoAsAIIMe CTATUCTUYECKUE METOBI

*CrangapTu3anus onpeneaeHuid U IpoLeayp aHaan3a

*bosiee TouHbIE TOPOTrOBbIE 3HAYEHUS JIJIsl IPETEHACHTOB Ha 3BaHUE OTKPBITUS WK "ycnexa"
*YiyuleHus B cTaHAapTax pa3padO0TKU UCCIIEA0BAHUS

*YnyuiieHrue npoueayp OUEHKH KOJUIeraMu, OTYUETHOCTH U PACIIPOCTPAHEHUS UCCIIEJOBAHMS
*Ynyumienne oOy4deHHs] HAaydHBIX COTPYAHMKOB B OTHOLUEHUH METOJOB M CTAaTHCTUYECKOU
IPaMOTHOCTHU

loannidis, PLoS Medicine 2014




[IInpokomMacmTabHOE COTPYAHUICCTBO
U OIPUHATHE KYJIbTYPhl IPOBEACHUS
IIOBTOPHBIX UCIBITAHUM
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BocrnpounsBeacHue — KeM?

Temu ke nucciaenoBaTeiIsIMU
PazubiMu uccienoBareasIsMu OAHOU HIKOJIBI

Pa3HbIMH HCCIEI0BATECIISIMU,
IIPEICTABIIAIOIIMMU COIIEPHUYAIOIIINE
TEOPUH/TUTIOTE3bI

CKOMOMHHPOBATH BHIIICHECPEUYNCICHHBIX

OTKpBITH IIIUPOKOM ITyOJITUKE



YPOBHHU PETUCTPALIUA

Yposensb 0: 0e3 yuera
YpoBeHs 1. peructpanusa Habopa JaHHBIX
YpoBeHs 2: perucrpanus IpoToKoJIa

YpoBeHb 3. perucTpanus mnjaaHa
IPOBEACHUS aHAIN3a

YpoBeHb 4: perucrpanus IiaHa
IIPOBEICHUS aHAJIM3Aa U CBhIPBIX JaHHBIX

YPOBEHB J: OTKPBITAS OpsiMasi TPAHCIISALAS
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3aperucTpMpoBaHHbIN OTYET: CHCTEMATHYECKAS
uaeHTH(UKAIUS TEHOMHbIX MAPKEPOB
YYBCTBHUTEJIbHOCTH K MPENapary B pAKOBbIX KJIEeTKaX

John P Vanden Heuvel'?, Jessica Bullenkamp?,
Reproducibility Project: Cancer Biology™

TIndigo Biosciences, State College, United States; ?Veterinary and Biomedical
Sciences, Penn State University, University Park, PA, United States; ?*King’s College
London, London, United Kingdom

Abstract The Reproducibility Project: Cancer Biology seeks to address growing concerns about
the reproducibility in scientific research by conducting replications of selected experiments from a
number of high-profile papers in the field of cancer bioclogy. The papers, which were published
between 2010 and 2012, were selected on the basis of citations and Altmetric scores

(Errington et al.,, 2014). This Registered Report describes the proposed replication plan of key
experiments from “Systematic identification of genomic markers of drug sensitivity in cancer cells”
by Garnett and colleagues, published in Nature in 2012 (Garnett et al., 2012). The experiments to
be replicated are those reported in Figures 4C, 4E, 4F, and Supplemental Figures 16 and 20.
Garnett and colleagues performed a high throughput screen assessing the effect of 130 drugs on
639 cancer-derived cell lines in order to identify novel interactions for possible therapeutic
approaches. They then tested this approach by exploring in more detail a novel interaction they
identified in which Ewing’s sarcoma cell lines showed an increased sensitivity to PARP inhibitors
(Figure 4C). Mesenchymal progenitor cells (MPCs) transformed with the signature EWS-FLI1
translocation, the hallmark of Ewing’s sarcoma family tumors, exhibited increased sensitivity to the
PARP inhibitor olaparib as compared to MPCs transformed with a different translocation (Figure
4E). Knockdown mediated by siRNA of EWS-FLI1 abrogated this sensitivity to olaparib (Figure 4F).
The Reproducibility Project: Cancer Biology is a collaboration between the Center for Open Science
and Science Exchange, and the results of the replications will be published by elLife.

DOI: 10.7554/eLife.13620.001




Ob6LwenoCcTynHOCTbL ONyONMKOBaAHHbLIX BO BITUATENbHbLIX
XXypHanax uccrnenoBaTenbCkuUx AaHHbIX

Alawi A. Alsheikh-Ali'?®, Waqas Qureshi®*”, Mouaz H. Al-Mallah®®, John P. A. loannidis®®7-%°*
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Tabauua 1. O0cykaaemMmbie BOIPOCHI 10 ONITHMAJIBLHOMY IOPAIKY COBMECTHOIO
HCIIOJIB30BAHUA JAHHBLIX B KIIMHUYCCKUX UCIIBITAHUAX
Opranu3anms, 1eJAI1asics JAHHbIMHY /MM YCTAHABJIUBAKOIIAS PABUJIA

*Perynmupytomue opras! (Y paBieHHe [0 CAHUTaPHOMY HaJ30py 32 KaUeCTBOM IHUIIEBBIX
HgOHyKTOB n meaukamenToB (FDA), EBponelickoe areHTCTBO JiekapcTBeHHBIX cpencTs (EMA))
*CrroHCOpP(BI) KaXKIOTO HCITBITAHUS

*MccneoBaTeny, MpOBOASAIINE KaXK10€ HCIIBITAHHIE

[ naBHas opraHu3aiys, MpeaCcTaBIsIomas crioncopos (Hamp., PARMA- EFPIA)
*JIpyrasi/HoBast opranuzanus (OyIeT co3aana, BO3MOXKHO, C YIaCTHEM HEKOTOPBIX/BCEX
BBILIENIEPEYHCICHHEIX

COBMECTHOC [ttt
*Bce coOpaHHbIE ChIpBIE JaHHBIE KaK OHU €CTh

*O0paboTaHHbIE BEPCHH JAHHBIX (HAIP., OUUIIEHHBIC W/IIN TeUICHTH()UIINPOBAHHBIC)
B sToM citydae, KTo OyJIeT MPOBOAUTH 00Pa0OTKY U ¢ KAKUMH pecypcaMu’?
*OrpaHUYeHHBIH JOCTYII (T.€. OTCYTCTBHE COBMECTHOTO MCIIOJIL30BAHUS, HO MPEIOCTABIICHHE
I/I C H OHB 3 O B aHI/I YIIOJIHOMOYEHHBIM II0JIb30BATEISIM zLOCT(i)/r[a Ha 3a1poc, HO He Ha 3arpy3Ky JaHHBIX)
Hmeromue npaBo Ha 3anpoc JAHHBIX
*KT0 yroaHo, HarpuMep, OTKPBITBIH OOIINH TOCTYII
*TospKO 3aIpaninBaoLIMe C 0COOBIMU IIOTHOMOYUSIMHU
B sToMm ciyuae. kakumn?
Kputepun onodpenus
*Hukakux KpuTepreB, HapuMep, HEOTPaHUUEHHBIN OOIECTBEHHBIN JOCTYI
KOTJIa M KaK? [t
" B sToM ciyuae, kem, KTO OyzieT Ha3HauaTh KOMHCCHUIO PEIEH3EHTOB H KaKUMHU
IUTSE HUX OYyT KPUTEPUH MTPUEMIIEMOCTH (HAMp., KOH(DIUKT HHTEPECOB,
coJiepaTeNbHasl dKCIepTu3a)?
CpoK I0CTYNHOCTH JAHHBIX J1JI5l COBMECTHOI'0 HCIIO0JIb30BAHMSI
*HenocpeacTBeHHO 1O 3aBEepIICHUH UCCIIEI0BAHNUS
[ lybnuKkanysi OCHOBHOTO aHAJIN3a
MEPBUYHON KOMaH/E PYKOBOZCTBO IO OCYILECTBICHHIO AOMOIHUTENBHBIX aHATH30B
*Kak-To CBSI3aHO C JIMIIEH3MOHHBIM IIUKJIOM (IS JIMIIEH3WOHHBIX TPOAYKTOB)
*Oco0bIe U31aHMsI C TOCTYIIOM K JaHHBIM IPOLUIBIX UCTIBITAHUH
*JlocTyITHOCTb apXUBUPOBAHHOM MH(pOPMALIUT
[IpenBapuTenbHBIE MPABOBBIE, KOHTPAKTHBIE U Pa3pelIaloNIie OrpaHNYCHHS
IIpuny:kaeHne WM CTUMYJIbI

*OrpaHuueHHbIC BepcuH (Hamp., KIacCu()UIMPOBAHHBIC 0 KOHKPETHBIM MIPOSKTHBIM 3aIIpOCcCam)
JTAHHBIX— KCM
, *MuHUMaNbHbIE KPUTEPHUH IO KOHTPAKTY
*C HEKOTOPHIM BPEMEHHBIM IIPOMEXYTKOM (Harp., 6 MecsieB win 1 Tox), 9T00bl NPEAOCTaBUTh
*3aKOHO/IaTeNIbHBIE 00513aTENHCTBA TI0 COBMECTHOMY HCIIOJIb30BaHHUIO JAHHBIX

Dosh 1, Good man, *CTUMYJIBI, CBSI3aHHBIC ¢ COBMECTHBIM UCIIOJIb30BAHUEM JAHHBIX (MM aHTHCTHMYJIBI 32 €r0
.. ] OTCYTCTBHE)
loannidis, TIPS *MccneoBaTensm:
Ot >xypHAJIOB (HAI., PACKPHITHE TaHHBIX — MPEANIOCHUTKA IS ITyOJIMKAIIN )
2013 Ot cioHCOPOB (HAIp., GUHAHCHPOBAHUE MCCIICTOBATEICH HE OTHOCSIITUMUCS K KOMITAHUN

CIIOHCOPaMH B 3aBUCHUMOCTH OT IPOLLIBIX IPAKTUK COBMECTHOI'O HCIIOJIb30BAHUS)
Kommanusim (Hamp., TUIEH3UPOBAaHUE MU MTATEHTHI B CBSI3H C COBMECTHBIM
HCIIOJIb30BaHUEM JIaHHbIX)

JajbHelilee COBMECTHOE HCII0JIb30BaHNE JaHHBIX

*HeorpanudeHHoe (Hamp., OTKPHITHIN OOIIECTBEHHBIHN JOCTYII)

*JlocTynHO 000pEHHBIM (YIOMSHYTBIM BbIIIE) (TI0 KOHTPAKTY)
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MoXXHO BOCNPOM3BECTM B MPUHLMNE

!
MoHo Bocnpon3secTy ¢ [MporpammHoe obecneyeHne
HEKOTOpbIMU
HETOYHOCTAMM

HeOOoCTYMHbI

MOoHO BOCNPOW3BECTU NO
06paboTaHHbIM JaHHbIM C
HEKOTOpbIMM
HETOYHOCTSIMU

MoXHO YaCTU4HO BOCNPOU3BECTUN C
HEKOTOPbIMU HETOYHOCTAMU

PMCYHOK 1 Pestome yCVIJ'IVIl7I Mo BOCIMpou3BeeHto 0I'IY6J'II/IKOB8HHbIX aHalnn30B.
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[ToBbILLIEHME BOCNPON3BOANMOCTH

BblHNCITNTEITbHBIMW METOAaMU

Data. code and worktlows should be available and cited
By Victoria Stodden, Marcia McNutt, David H. Bailey, Ewa Deelman, Yolanda Gil. Brooks Hanson, Michael A. H
Michela Taufer

Science, December 2, 2016



Y Iy4YIII€HHBIE CTATUCTUKHU U
METOIbI
[Ipo3paunsie (3aperucTpupoOBaHHEIC?) IIAHBI
CTATUCTHUYCCKOI'O dHAJIN3ad

OOy4eHHe Hay4YHBIX PA0OOTHUKOB CTaTHCTUKE
Y MOBBIIICHUE UX YPOBHS
IrpaMOTHOCTH/YMEHMS pad0TaTh C YHCIAMH

YiydiieHHas pa3pa00TKa UCCIICIOBAHUM

CTaHgapTHBIC YEPTHI. HAIIP., PAHIOMHU3ALMS U
MAaCKHPOBKA UCCIICAOBATEIIEH B
3KCIIEPUMEHTAX HaJl ’KUBOTHBIMU

KakoBa poJib niepeyHen
Pa3pa0dOTKU/IIPOBEACHUSA?



[CICrnenas onenka pesyinsrara
[C]3asBnenue o kKOHGIMKTE HHTEPECOB
[CJPanmomuzanus

e _I-|- 1IN 1l = -

J01980 1980-89 1990-99 2000-06 Tocne 2006
T'ogwr

Jonst uccnenoBanuii, COOOIIAIONIUX O MEpax KauecTBa

PucyHok: TpeHAb! B OTHOLIEHUM TPEX METOAONIOMMYECKMX MHAMKATOpaxX kayecTBa B OTYeTax 06 MCCNiefoBaHMsX Ha XUBbIX OpraHu3Max
MBel ciyuaitabpiM 00pazom otoopanu 2000 3anmuceit uz PubMed (onyonukoBanubix B 1960-2012 rr.) Ha ocHoBe 1D
PubMed (meranu u HaOOp TaHHBIX UCCIICOBAHUSA CM. B IPUIIOKEHUH ). 254 OTYETa ONMUCHIBATIM 3KCIIEPUMEHTHI Ha
’KUBBIX OpraHu3Max, BHE OpraHu3Ma Win B poOUpKe, MPOBOJAUMbBIC Ha )KUBOTHBIX, HE SIBIISIOIIMXCS YEJIIOBEKOM. /[Ba
MCCJIeIOBATENsI HE3aBUCUMO OIPENEIISIN, UMEeIIa JIU MECTO clieras OleHKa pe3yabTara, 3asBJIeHUE O KOH(IUKTE
HWHTEPECOB WK pangoMu3anus. OT4ET O COOTHOIICHUSX, BKIIFOUAIOIINMA 3Ty HHPOPMAIIHIO

loannidis et al. Lancet 2014




Tabnuua 4. Bonpocbl, KOTOPbIE MOXHO PeLUNUTb C MOMOLLbLIO NOSIMTUKN AOCTOMHOW UHCTUTYLIMOHANbHOW NPaKTUKKM 6a30BbIX UCCNeA0BaHUN

OpueHTaums Ha

Mpennoxexue

CTyneHTOB/MOCTAOKTOPAHTOB

WccneposaTenb

WncTtutyt

basosoe o6yqe|-w|e SKCNnepuMmeHTasibHbIM METO4aM U ,HMSGIZHy; 0T60py AaHHbIX; aHaNn3y AaHHbIX; MAaCKUPOBKE, BKINHOYEHUIO
KOHTPOIbHbIX; UHTEPNPETALUK CTAaTUCTUKN, OLIEHKE peareHToB,; BOCMPON3BEAEHNIO U MOBTOPEHUIO 3KCNEPUMEHTOB

CT&pLIJI/II7I Konnera n3 He3aBMCUMOro oTaena B PO HACTaBHNKaA
Tpe6OBaHVIe, 4TOObI Cy6'beKTI/IBHbIe KOHEYHbIE MYHKTbI OLEeHNBarn «Crenoy uccneaosatesb

ObsizaTtenbHble KypCbl NOBbILLIEHUA KBaJ'II/I(i)VIKaU,I/II/I No 3KCNepuMeHTallbHOMY D'VISGI;IHy; 0T60py JaHHbIX; BKIMHOYEHUIO KOHTPOSIbHbIX
aHanunay AaHHbIX; OLEHKE peareHToB; BONpoCcaM pa3BnBatoLLNXCA TEXHOMNOrnM

TpeboBanue cobniogaTth ykazaHus n pekomenaaumm deaepansHoro 1 HaywHoro coobuectsa
Yka3aHus no 6opbbe ¢ MOLWEHHUYECTBOM
HesaBucuMbIn kKoMUTET Ans 0630pa COOTBETCTBUS

Tpe6OBaHme, 4TOObI AO0CTYN K CblpbIM AaHHbIM OTKPbIBANCA rno 3anpocy

YkasaHus no BedeHunto 1abopaTopHbIx 3anucen
CnyyaiHble NpoBEPKM NabopaTopHbIX 3anuceil

I'IpoapaqHaﬂ npouedypa MOBbILUEHUN, npu KOTOpOI;I Ka4yeCTBO LIEHUTCA NpeBbILLe NMOKa3HbIX, HEBOCMPON3BOAUMbIX “ccnegoBaHun,
HaCTaBHNYECTBO U 06yqume — BO3HarpaxaarTcA

Begley and loannidis, Circulation Research 2015
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Merta-uccnenoBaHus: OLEHKA U YCOBEPILIEHCTBOBAHUE
HCCJICOBATEIIBCKUX METONOB U IIPAKTUK

John P. A. loannidis*, Daniele Fanelli, Debbie Drake Dunne, Steven N. Goodman

Meta-Research Innovation Center at Stanford (METRICS), Stanford University, Stanford, California, United
States of America
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Taoauuna 1. [l1aBHBIE TEMBI META-UCCJICA0OBAHNN

ObsacTh MeTa-uccae10BaAHUI Oco0b1ii MHTEpEC (He NCHEPNbIBAIONINNA CIINCOK)

MeTOgI) «HpOBeﬂeHHe I/ICCHCHOBaHI/II/I» — pa3pa6OTKa Hpe)]BSHTOCTI/I 1 COMHUTCIIBHBIC IIPAKTUKU IIPOBEACHUA

VCCJIEIOBAaHNUM, METOJIbl YMEHBIIIEHNS TAKUX MPEAB3ATOCTEMN,
HCCJICIOBAHUM, METObI, CTATUCTUKH , CHHTE3
TeMa-aHaJlu3, CHHTE3 UCCIIeIOBaHUN, 00beINHEHHE

HCCIICAOBAHNU, COTPYAHUYICCTBO U OTUKA (haKTUYECKUX JAaHHBIX, CHHTE3 MePECEKAIOITUXCS
pa3paboTOK, COBMECTHAsI pab0Ta HAyYHBIX KOJUICKTUBOB U
KOHCOPIIMYMOB, Y€CTHOCTh M STHKA MCCIICAOBAHHIMA

Oruer: «repenaya UCCIEN0BaHUN» — CTAHIAPThI IpenB3aTOCTH U COMHHUTEIbHBIC MPAKTHKH OTYSTHOCTH,
OTYCTHOCTH, PCTUCTPALTNH I/ICCJ'IG,HOBaHI/IfI, PACKPBITHUA OOBsACHEHHMS, PaciipoCTPaHCHUA U IIOITYJIApHU3allM1

KOH(IIMKTA MHTEPECOB, MHGOPMALHS I IALKEHTOB, MCCIIE/IOBAHUH, PACKPEITHE U yIIPABICHUE KOH(IUKTaMU
MHTEPECOB, PErUCTpalis UCCIICAOBAaHUN U IpYTHE MEPhI

06HICCTBCHHOCTI/I 1 JIAL, OIIPEACIAIOINX ITOJTHTHKY MMPEAOTBpallCHUSA ITOABICHUA IIPEAB3ATOCTH 1 METOAbL
OTCJIC’)KMBAHHWA U YMCHBIICHHUA TaKUX Hp06JI€M

BOCHDOH:;BO}IHMOCTL: «HpOBepKa HCCHCHOB&HHﬁ)) — HpeHHTCTBI/ISI K COBMCCTHOMY HCIIOJIb30BAHUIO JAHHBIX U

COBMECTHOE UCITIOJIB30BAHNUE NAHHBIX U METOI0OB WISIGHE, LESIO] LTS QLIS NESIOBHOLOES 1
A AOB, BOCITPOM3BOIMMOCTb OITyOJTMKOBAHHBIX UCCIICIOBAHUMN,

MOBTOPSICMOCTD, CXOAUMOCTD, BOCIIPOM3BOAMMOCTD U MeTobl UX yiIydIleHus, 3QHEKTUBHOCTD MCIIPABICHUS 1
CaMO-HCIIPaBJICHUE CaMO-HCIPABIEHHUS B JIATEPATYPE ¥ METObI YIYULIECHUS

O!!eHKa: «OILICHKAa HCCHCHOB&HHﬁ)) — TOLIHOCTI), 3(1)(1)eKTI/IBHOCTI), pacxoJbl U BBITOABI OT CTAPBIX U
HOBBIX ITOAXOA0B K PEIICH3UPOBAHUIO U [ ne MCETOABI

pELIeH3UPOBaHNUE JI0 yONUKALMHU U [IOCIIE HEE, F———— MeIT)OHH pryﬂqueHm 24

CIOCOOBI OICHKHW HAYYHOI'O Ka4€CTBa

CTI/IMXJ]]JI: «Harpaﬂa HCCHGHOBaHHﬁ>>: KpI/ITepI/II/I TO‘-IHOCTB, 3(1)(1)6KTI/IBHOCTB, pacxodbl U BBIIOABI OT CTAPbIX U

o o HOBBIX IMOAXOOO0B K PAHKUPOBAHUIO U OLICHKE
HOJ’Iy‘—IeHI/IH IOBBIIIICHHWH, Harpa,u M B3BICKAHUHN HpI/I o
IIPONU3BOAUTCIbHOCTHU, KAYECTBA, ICHHOCTHU U UCCIICAOBAHUHN,

OLCHKE I/ICCHCHOBaHI/Iﬁ JJIA OTACIIBHBIX JI1I, prHH nu OTAEJIBHBIX JIULI, TPYIII U HUHCTUTYTOB
HHCTUTYTOB

doi:10.1371/journal. pbio.1002264.t001

loannidis, Fanelli, Dunne, Goodman, PLoS Biology 2015




COBpPEMEHHAs MeTa-HcClIeIoBaTebcKas auTeparypa (oom. N=815)

o

loannidis, Fanelli, Dunne, Goodman, PLoS Biology



" Tabauua 2. He ncuepnbiBalOIIMKi CIECOK MHUIMATHB, KACAKOIIUXCH PA3JIMYHbIX TeM MeTAa-UCCJIeI0BAHUM

| MaunuaruBa

METObI

Cochrane Collaboration
Campbell Collaboration
James Lind Library
Society for Clinical Tnals
SRSM

BioSharing

Human Proteome Project
NCPRE
IOTYETHOCTb
ClinicalTrials.gov
EQUATOR network
Sense About Science

Health News Reviews
IBOCIIPOU3BOANMOCTD

Center for Open Science
BITSS

BPS

Political Science Replication
YODA

Neurovault

OpenfMRI

[Xpanunuma NIH, mpumepsr:
dbGAP

GEO

Science Exchange

ObaacTb padoThl (Beb-caiiT)

Cucremarndeckue 0630pbI 061acTH 3apaBooXpaneHus  (Cochrane.org)
Cucremarnueckue 0030pbl cOlMANIbHBIX HAayK  (campbellcollaboration.orq)

DBOTIOLHS YECTHOTO TECTHPOBAHUs MeTooB nedenns lameslindlibrary.orq)
Knunuyeckue ucnbitanus  (Sctweb.org)
MerToapl CMHTE3a UCCIIENOBAHUN  (SISM.org)
CrangapThl JUis GHONIOTHYECKHX, €CTECTBEHHBIX HAYK (biosharing.orq)

HCHTp COTPYAHHUYCCTBA 110 IPOTEOMaM {thEh EEOrg)

Ortuka uccnenosanuil - (ethicscenter.cslillinois.edu)

Vuer kiamandeckux ucrpiTanmii  (Clinicaltrials.gov)
CraHapThl OTUETOR 00 HccienoraHusax (equator-networlk.org)

I/IH(bOpMI/IpOBaHI/Ie OOIIIECTBEHHOCTH 00 HCCIEI0BAHUIX (senseaboutscience.orq)

‘OkcrnepTHbIN 0030p HOBOcTel Hayku (healthnewsreview.org)

OTKpbITasi HayKa, IICUXOJIOTHS U HE TOJIBKO} (centerforopenscience.orq)
[Ipo3pa4yHOCTh B COLIMAIBHBIX HAyKax (bitss.org)

Jlyumue npakTHKU B conuanbHeIX Haykax (bps.stanford.edu)

BocnpousBoguMocTs B onuTHYECKUX Haykax : (politicalsciencereplication.com)
PackpbITHe JaHHBIX KIMHUYECKUX UCCIAEN0BAHUN (voda.yvale .edu)

Xpagunumie kapt [T u MPT (neurovault.org)
Xpanwmmie GMPT-nanneix (openfmri.org)

CLIpBIC JaHHBIC I10 _l"eHOT_I?HaM u (1)_CHOTI/IH_8_.M.. (ani.nlm.nih.q@V;‘lﬂaD\j

Xpanwunuie QyHKIrQHaILHOM regomuky, (Ncbi.nlm.nih.gov/geo)
IIposepku Boctipoussonumoctu (validation.scienceexchange.com)




OLIEHKA

Peer Review Congress daKTHYECKHE JAHHBIE TIO perier3npoBanuio (DEEITEVIEWCONOress.ory)

Center for Scientific Integrity OtcnexuBanne oTKa3oB OT Hay4qHbIX crareit (refractionwaich.com/the-center-for-scientific-integrity
PubMed Commons Kommenrapuu nocie myomukarun — (nehi.nim.nih.gov/pubmedeommons)

ArXiv XpaHWIHIIE CTATEeW JO TIeYaTh ( M@U

ICMJE CranpapThl )KypHaJIbHBIX MyONIUKanuii | (icmie.org)

COPE Druka xypHanbHbx myomakanmii  (publicationethics.or)

PubPeer KoMMeHTapuu nccine10BaHust OT KOJIJIET (QUDQEEF.COH’I)

PEERE HoBrle Monenn peIleHSI/I.pOBaHI/ISI (WWW.DCGFC.UFQ)

CTUMVIIBI

REWARD CoxpalleHIe HETOJHBIX U BO3HATPaXKICHUE CTAPATEIbHBIX HCCIIEI0BAHNM (researchwaste.net)
AAAS Hayunas TOJIUTHKA (aaas .0rg)

ICSU MexayHapoaHas HaydHas MOJIUTHKA (iCSLI.OFg)




METRICS

META-RESEARCH INNOVATION
CENTER AT STANFORD

metaresearch.stanford.edu




IIepedopmMupoBaHNE CUCTEMBI
BO3HArpaX 1cHNU

Tabnuua. Unpekc NKBPB (PQRST) ansa oueHkn n Bo3HarpaxaeHus uccnegoBaHumn

Beoa B AencTeue

MyukT uHaekca NKBPB Mpumep WUcTOYHMK AaHHbIX

M (MpoaykTHOCTb)  Yucno nybnmkauynin cpeam % Hambonee untupyemblx ans  ISI Essential Science Indicators (aBTomaTanpoBaHHbIin)
[aHHO Hay4yHoW obnacTu u roga

[ons npeanoxeHuit No PMHAHCMPOBaHWIO, NPUBEALLMX K 3an1cu (OMHAHCHPYIOLLMX OPraHOB M aBTOMATUYECK/e 3anuci
=1 ony6nmkoBaHHOMY 0TYeTY 06 OCHOBHbIX pe3ynbTaTax MpU3HaHHbIX rpaHToB (Hanp., PubMed)

[ons 3aperucTpupoBaHHbIX NPOTOKOMNOB, onybnnkoBaH-  PeecTpol nccnegoBaHuii, Takue, kak ClinicalTrials.gov ans ucnbitaHui
HbIX Yepe3 2 roaa nocne 3aBepLUeHNs UCCNenoBaHuIA;
K (kauectBo HayyHon  [lons nybrnmkaumin, yoosneTsopstowmx =1 ctaHgapty  HyxHo oTobpaTb cTaHgapTbl (pasnuyblie no obnactu/auaaiiHy) n, Moxet
paboTbl) KayecTBa ObITb, aBTOMATU3MPOBATL 0 KAKON-TO CTENEHN; MOXHO OrpaHUYNTb
CaMbIMU LIUTUPYEMbIMU CTaTbSIMU, €CIN NOMNY4aeTCs rPOMO3LKO
B (BocnpoussogmmocTb [lonsi BOCNPOM3BOANMBIX Ny6nvkaLmii Celyac HeT aBTOMAaTM3MPOBaHHOM 6a3bl JaHHbIX C LLUMPOKUM OXBATOM,
Hay4HoW paboTbl) HO MOXET ObITb NErKO CO3aaHa, 0COBEHHO ECMN YUMTLIBATbL TONBKO
OCHOBHbIE, CaMble LIUTUpYyEMble CTaTbi B Kaxaorn obnactu
P (packpbiTve gaHHbIX  [lons nybnukaumin, packpblBalowmx AaHHble, Matepuarsl Ceivac HET aBTOMaTU3MPOBaHHON Ba3sbl 4aHHbIX C LUIMPOKMM 0XBATOM,
WNK OPYrMX UCTOYHUKOB W/MNW NPOTOKObI (Nt0Bble 13 akTyanbHbIX MyHKTOB) HO MOXHO NErko cosgatb, Hanp., BCTpouTs B PubMed npu cozpanum
3anucu 1 06HOBNATL €€, eC NOTOM PacKpbIBaeTCA bonbLue
B (adpchekT BHeagpeHus  [ons nybnmkauuit, npuBeaWMX K NPeoaoneHmo Ceitvac HeT aBTOMaTU3MPOBaHHON Ba3sbl JaHHbIX C LIMPOKMM OXBATOM,
nccnenoBaHNs B «BHeApeHYeckoro» pybexa, Hanp., nony4Yns MHoroobe-  gormkHa Hbina bl KypupoBaTLCS OLEHLMKOM (Hanp., PUHAHCUPYIOLLAM
NpaKTuKy) LjatoLme pesynbTathl NPU UCTbITAHUSX HA MIOAAX ANS  OpraHoM), U, BO3MOXHO, NPULLNOCE Obl OrpaHNYMTLCA CaMbIMU
BMELLATENLCTB, NPOTECTUPOBAHHBIX HA KUBOTHBIX UMW LIUTUPYEMbIMU CTaTbSIMK, €CIIM NOMYyYanoch bbl (POMO3LKO
KNETOYHbIX KynbTypaXx, Ui TULEH3NPOBaHE Mep ANns
KIWHUYECKUX UCTIbITAHUA

loannidis and
Khoury, JAMA 2014




Manudect 0 BOCIpOU3BOAMMOMN HayKe

Marcus R. Munafo"?*, Brian A. Nosek?#, Dorothy V. M. Bishop®, Katherine S. Button$,
Christopher D. Chambers’, Nathalie Percie du Sert®, Uri Simonsohn®, Eric-Jan Wagenmakers'®,
Jennifer J. Ware" and John P. A. loannidis'3*

OnyOnuKoBaTh W/Min CdopmynupoBats u

MTOCTaBUTH CIICTYFOIIIHIA A YTOUHHT: TWIaTeRY

HKCIIEPUMEHT He ynaercst
IIpuctpacTHOCTB 3 KOHTPOJUPOBATH OIIHOKH
myOIuKaIuiz ‘

I1man nccnenoBanus
Hwuskas
MnreprpeTnposars CTAaTUCTUYECKASI MOIIHOCTE
pEe3yIbTaTHI

P-hacking

[TpoananusupoBats [IpoBecTu ucciieoBaHuE U
JIAaHHbIE U TIPOBEPUTH MOJIyYUTb JIAaHHbBIE
TUTIOTE3Y Huskuit ypoBeHb KOHTPOJISI
P-hacking Ka4yecTBa

Pucynok 1 | Yrpo3bl, HaripaBjieHHbIC Ha BOCIIPOM3BOAUMYIO HayKy. JleMOHCTpHpYeTCs
uealn3upoBaHHAas BEPCHS TUIIOTETUKO-I€IYKTUBHON MOJIEIN HAyYHOTO MeToaa. Pazn



Taoauna 1 | ManudecT o BOCIpon3BOIUMOM HayKe.

Tema IIpenoxenne IIpumepbl HHUIMATHB/BO3MOKHBIX pellleHUuH 3anHTepecoBaHHbBIE CTOPO]
(cTeneHb BHeAPEHHUA HA TAHHBII MOMEHT)
MeToapl 3amura OT KOTHUTUBHBIX HCKaKEHUI Bce 13 HUKenepeunciIeHHbIX HHUITUATHB (0T * o ***%) X, C
Ocnennenne (**)
VirydieHne MeTo/10JI0THYeCKOro 00y eHHS Crporoe o0yueHre CTaTUCTUKE U METOJIaM HCCIIEI0BaHUS nu,C

Oyaymmx ucciegoBarenei (*)
WnTencuBHOE IIPOJOJIKECHUEC O6y'—ICHI/I$[ CTaTUCTHUKE U
MeTo/IaM HccieoBaHus (*)

HesaBucumasi MeToo0rn4eckast moajaepkka  [I[pHyacTHOCTh METO/IOJIOTOB K UCCIIIOBaHUIO (**) C
HezaBucumsrii Hagzop (*)
CoTpyIHUYECTBO U KOMaH/IHas HayKa MHOTrOoIIomaI09HbIE NCCIIEA0BAHMS/COOP pacpocTpaHeHHbIX JaHHbIX (¥) U, C
Koncopimymbl KoMaHIHOHN HayKu (*)
ObmeH u
pacnpoctparenue [IpojBrKeHHE PEIBAPUTEIILHOM PErucTpannuy 3aperucTpupoBanHast OTYETHOCTH (*) XK, C
UCCIIeIOBAaHUH CtpykTypa OTKpbITON HayKH (*)
ViaydnieHue KauecTBa OTYETHOCTH Hcronb30BaHue OTYETHBIX MepedHeit (**)
[IporoxonsHbIE IEpedHn (*)
3amuTa 0T KOH(JIMKTOB HHTEPECOB PackpriTrie KOH(DIUKTOB HHTEPECOB (***)
Hckmouenne/mpeoTBpaiienne (MHAHCOBBIX U
He()MHAHCOBBIX KOH(DINKTOB HHTEPECOB
Bocnpoussoaumoctsb [Toowmpenue npo3payHOCTH OTKpBITEIE JaHHBIE, MAaTEpPHAIIBI, TPOrpaMMHOE obecriedenue u T.4. (ot * mo **) XK, C, P
U OTKPBITON HAyKH [IpenBapurensHas peructpanus (**** mpu KITMHIYECKUX NCTIBITAHUSX,
* IpHU APYTUX UCCIIETOBAHMSIX )
Orenka JluBepcubuupoBaHHOE PEIICH3NPOBAHIE [IpenpuaTHI (* B OMOMEIUIIMHCKIX/TIOBEICHIECKUX HAYKaX, XK
XK B DU3MUIECKIX HAYKaX)
DKcrepTHast OIeHKa JI0 U Iocie myonuKkarum, Hanpumep, Publons,
PubMed Commons (*)
Ctumyiibl HarpaxmeHne OTKpBITBIX M BOCIIPOU3BOAUMBIX JKEeTOHEHI (*) X, U, C

MIPaKTHUK 3aperucTpupoBaHHAs OTIETHOCTH (*)
[IpuHIATIEI TPOABMKEHHS IPO3PAYHOCTH M OTKPBITOCTH (*)
DuHAHCHPOBAHNE BOCIIPOU3BOAUMBIX UCCIEOBAHUAN(*)
[IpakTHKa OTKPBITONW HAYKH TP HalilMe Ha pabOoTy U IIPH
MTOBBITICHAH (*)
[Ipenmonaraemas Texymas creneHb npuMenenus: *, <5%; **, 5-30%; ***, 30-60%; ****, >60%. AGOpeBruaTypsl KIIOUEBBIX 3aMHTEPECOBAHHBIX CTOPOH: JK
xypHansr/m3narens; C - cioHcopsl; M - mHCTUTYTHL; P - perymaropsr.



IloHMMAaTh U COIIOCTABIIATH HNHTCPCChI
S3AUHTCPCCOBAHHBIX CTOPOH

" Tabnuua 1. Hekotophie KpyIHbIE 3aHHTEPECOBAHHBIE CTOPOHBI B HAyKe, a TAK)KE CTCIIEHb UX 3aMHTEPECOBAHHOCTH B
lucene0BaHUAX U MX PE3y/IbTaTax ¢ pa3HbIX YITIOB; MPEACTABICHBI TUIIHYHBIC IA0J0HbI (OBIBAIOT U MCKITFOYCHIS)

CreneHnn 3AUHTECPECOBAHHOCTHU B PE3YJAbTaTaX UCCIACA0OBAHUS
My6nukyembie ®PuHaHCcUpyemble BHeapsiembie B MpuobINbHBbIE
NPaKTUKy

YyeHble
+

MHOycTpust — npodaxku  MapKeTUHr

NnoycTtpmsa — HNOKP

YacTHble MHBECTOPLI, B TOM YnUCne Xeax-hoHabl

l‘ocyp,apCTBeHHble CMOHCOPbI — OTKPbITbIE (Hanpumep, NIH
(HaumoHanbHbI MHCTUTYT 340poBbs), NSF (HaunoHanbHbIN Hay4HbIA OoHA))

"ocynapcTBeHHbIe CMOHCOPbI — 3aKpbIThle (HanpuUMep, BOEHHbIE)

HekommepyeckmecnoHcopbl/punaHTponsl
PepakTopsbl xypHanos

Kommepueckne nagarenm

MpodeccrnoHanbHble N Hay4Hble coobLiecTBa
YHuBepcuTeThl

HeKommepquKme ncenenoBaTesibCKNe NHCTUTYThbI

BcrnomoraTenbHbIi HEHay4YHbI NepcoHarn

BonbHWUbI 1 Apyre npodeccnoHarnbHble opraHmusaumm,
npegocTaBnsloLWwme yenyru, KOTopble CBA3aHbl C HayKoM
Opyrve dpmHaHCcoBbIE OpraHnsauum, Ha KOTopble BIISAIOT 3TK
ycnyru (Hanpumep, CTpaxoBble)

MpaBuTenbcTBa 1 rocygapcTBeHHble/deneparnbHble BNacTu
MoTpebuTtenu NpoaykToB 1 ycnyr

doi:10.1371/journal pmed.1001747.t001




3aKJIFOUUTEIILHBIE KOMMEHTAPHUHY

* Bocnpous3BOAMMOCTb UMEET PA3HbIC 3HAYCHUS B
Pa3HBIX HAYYHBIX JUCIUILUIMHAX, HO B KOHEYHOM CUETE
BCE OHM HANpPaBJICHBI HA MOBBIIIIEHUE TOCTOBEPHOCTHU
PE3YJILTATOB HAYYHBIX UCCIIEI0BAHUM

e CylIecTByeT MHOXKXECTBO BO3MOKHBIX MEDP, KOTOPHIE
MOT'YT MOBBICUTH 3P PEKTUBHOCTH UCCIECAOBATEIBCKHUX
IIPAKTHUK U BOCIIPOM3BOJAMMOCTH HAYYHOM JTUTEPATYPHI

* DOMIMPUYECKUE META-UCCICIOBAHNS MOTJIN Obl TOMOYb
OLICHUTH HE TOJBKO PaCIpPOCTPAHEHHOCTH ITPOOIEMBI
BOCIIPOM3BOAUMOCTH, HO U 3(P(PEKTUBHOCTH 1
BO3MOXKHBIM BPEJT OT BMEIIATEIbCTB, HAIICJICHHBIX HA
MOBBIIICHUE BOCITPOU3BOAUMOCTH UCCIIEIOBAHUM.
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