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Onpepenenne RWD n RWE statRdocs

* "maHHble peasibHOU KAUHUYECKOWN NPAKTUKU' - AaHHbIE,
OTHOCALIMECHA K COCTOAHUIO 340POBbA NaUUeHTa U (nnun) K
NpoLLeccy OKasaHUs MeAULMHCKOMN MOMOLLU, MoaAYYEeHHbIe
U3 pa3nuYHbIX UCMOYHUKOS.

- "pnOKasaTtenbCrsa, MNOJIy4eHHble HA OCHOBE JAaHHbIX
peanbHOU KJAMHUYECKOMU MNPaAKTUKU' - KJIWHUYECKue
NOKa3aTeNnbCTBa B  OTHOLWEHUM NPUMEHEHMUS 7
NOTEHUMANbHOW MOAb3bl  WAM  PUCKA  MPUMEHEHMUA
NNeKapCTBEHHOro npenapara, Noay4YeHHble Ha ocHoBe cbopa
M aHaNM3a AAHHbIX PeasibHOM KAMHUYECKOWN NPAKTUKNK




RWD B pa3HbIXx BUAAX nccneaoBaHum stat&Rdocs

Bmewamenscmea 6e3 Ee3 emewamenbscme u
PaHAOMU3UPOBAHHbIE UCMbIMAHUSA paxdomuzayuu pandomusayuu

TpaduyuoHHble PKU ¢ ucnonb3oeaHuem 3nemeHmoe UccnedoeaHus e ycaosusx KAUHUYeCKoli NpakmuKu Ha6nodamenshole
RWD uccnedoeaHusa

lipaemamuyeckue PKU lpocriekmusHbIl cbop
RWD ans oueHkn eCRF + BbI6Op MCx0A08 €
KpuTepues BKalO4EHUA ncnosnb3oBaHMem gaHHbIX EHR / >
H erncTpbl

BO3MOXHOCTU NpoBeseHNus - Mparmatuyeckue PKU ¢ P aaTHueckve PKM C WUccnepo-saHus B p

CTPaxoBbIX KOMMaHUN MCNONb30BaHMEM AaHHDIX o
Kn €CRF (+/- eHR) MUCNONb30BaHUEM AAHHbIX ogHou rpynne c

CTpaxoBbIx KOMNaHuii u eHR BHELIHUM [pocneKTUBHbIE KOropTbl
KOHTponem
Mo6unbHble TeXHONOrMu Ana Ucronb3o8aHue OaHHbLIX

cﬁopa AONO/IHUTENIbHbIX

RWD pns ot6opa
KOHEUHbIX TOUYEK

L,eHTpOoB

Cny4yan-KoHTPOIb

PeTpocneKTUBHble KOropTbl

>

TpaduyuoHHbie PKU
RWE u npazmamuyeckue PKU HabaodamenbHbie KO20pmHbie




CpaBHUTENbHbIN 0ObEM AQHHbIX statRdocs

OTKprTI/Ie MONEKY/bI




KnnHunyeckmne nceneaosaHma vs RWE stat&Rdocs
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KU RWE

MpOCnEeKTMBHbIE, OAHOMOMEHTHbIE,
[pocneKkTmBHbIE

PETPOCMNEKTUBHbIE
NHTEPBEHLMOHHbIE (JOUKCUPOBAHHbBIM PEXMM HabAloAQTEABHBIE (CDAKTUYECKMM TMOKMIN PEXKMM
AEYEHMS) AEYEHMS)
POHAOMM3MPOBAHHbIE PacnpeaeAeHre no rpyrnnam HE KOHTPOAMPYETCH

KOHTPOABHAOS rpyrnna doOPMMUPYETCS B ECTECTBEHHbIX

KOHTPOABHQOS rpynna v rpynna Ae4eHms
P Py Py YCAOBMSX (AMBO OTCYTCTBYET)

FTOMOTrEeHHAs CEAEKTUBHAS rpynna FeTeporeHHas CTUXMMHO COOPMMPYIOLLLASCS rPynna

B KU Mbl y3HOEM ‘MOXET AU NpenapaT A€MCTBOBATDL',
a B RWE MbI usy4Haem ‘AemMcTByeT AM npenapart’




NcTouHMKM nonydyeHmna RWD

UccnepoBaHus

eKnnHun4yeckune

e[IparmaTtnyeckune

e DapMmaKo-3KOHOMUYECKMNE
eDapMmaKo-3nMaemMmonormyeckme
eHabnopatenbHbie

A

Cuctema 3A4pPaBOOXpaHeHUnA

oJINY
¢CTpaxoBble KOMMNAHMM
¢Jlabopatopuu

*PerucTpbl (a1arHo3os,
naumneHToB)

s ANTeKu

MauueHT / yenosek

eCoumanbHble ceTn
edopymbl
eCoumanbHble CMU

e[lpnnorkeHma gna sBoga
MHbOopMaLMM O 340POBbLE

stot&docs

MeauumHckne n Hocumble

ycTpoicTBa

eCnCTeMbl HENPEPbIBHOIO
MOHWUTOPUHIA

e[ ntoKOmeTpbl

eToHOMeTpbI

eduTHec-6pacneTbl, CMapT-4achbl
nT.4.




CywecTByrowme vs nepsnyHblie RWD stat&ocs
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CraunoHapHas AmbynaTtopHas CtpaxoBble [aHHble oT
AnTeka Jny MK IMK cnyvam [aHHble oT Bpaya haLenTa
\ J AN J
Y Y
CyuwecTtBytowme RWD MepBu4HbIE RWD
CYI.I.I,eCTBYI-OLI.IMe AdHHblE NO3BO/IAIOT: HepBuqule AdHHbIEe NO3N1Al0T:
N OxapaKTepmsoBaTb NaTTeEPHbI 1e4EHUA U ° OLI,EHMTb CUCTEMHbIN KIUHUYECKUM BRJ/1a4,

pacxofos * MN3y4ynTb MCXOAbI C TOYKU 3PEeHMA Bpaya

* MpeaocTaBUTb KOHTEKCT ANS UCCAeA0BaHUIA B

. * M3y4ynTb MCXOAb! C TOYKU 3pEeHMA NaLmneHTa
o4HOWM rpynne n oueEHKN CUrHanos 6e3onacHOCTH

* CpaBHUTb 4EMNCTBEHHOCTb MPenapaTos

Dreyer NA, Rodriguez AM. Fast route to evidence development for value in health care. Curr Med Res Opin. 2016 Jul;11:1-4.




CNoXHOCTb B MHOroobpasum... stat&Rdocs

OLI,EHKa KNNHUYECKUX

JlabopaTtopHble AaHHble
ncxooB
/ 6Bromapkepbl
Hocumble [laHHble 0
Vaeiars) CMepTHOCTH
[aHHble o
notpeobuTensax 3 NaHHble 13
COLLMANbHbIX

ceteu

-
-
-
-
-
-

Perucrpebl

-
-
- -
[aHHble u3

anTek
DNIeKTPOHHble %
MeANLMHCKME KapTbl ‘
¢ [aHHble
[JaHHble, Q ‘ nny
cooblaemble
nauyeHTom Aantbie

MpocneKTuBHbIE 1 CTPaXoBbIX
oboralleHHble UccNea0BaHNA KOMMaHuM




INEeKTPOHHasA MmeauUMHCKasa KapTa (IMK) stateRdocs




COBUPAEM RWD

NAHHbIE, METAZAHHbIE,
KOHTEKCT

statandocs.com



TpeboBaHMA K npoueccy noayyeHna RWD stateRdocs

Nnoay4eHmne HagexHbix (BanmaHbix),
TOUHbIX, MOKCUMA/IbHO MOAHbIX
pe3yabmamoas npu cobargeHnn

BOCNPOMN3BOAMMOU U NPO3PaA4YHON

npoueaypbl UX NOJIYYEHUSA ‘




MHOroCNoMHOCTb AaHHbIX statRocs
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KntoyeBble MOMEHTbI NOAX0A0B K cbopy m

&
obpaboTke RWD stat@docs

°  OUeHKa ocobeHHocmel NCTOYHUKOB AAaHHbIX
°  OUEHKa HasaAuYyusa OaHHbIX U Mpu4uH omcymcmaeus
°  OUEHKa MHOXecmeeHHOCMU NCTOYHUKOB

°  aHa/In3 UeNOCTHOCTU U YHUKANIbHOCTU (UBeHmuguyupyemocmu)
NaHHbIX

° BO3MOMX{HOCMY, uenecoo6pa3Hocmb U Memo0o0s102Uf 80CNOMHEHUS
nponyweHHbIX AaHHbIX

¢ dHanus yyecmeumesibHocmu

°*  WHTEpPNpPeTUPYemMoCTb Pe3y/bTaTOB OTHOCUTE/IbHO NOCTAaBJEHHbIX
Luenein n 3agad




OcobeHHOoCcTM RWD stateRdocs

* OTcyTcTBUe ncxoaHom HaueneHHoctn RWD Ha
pelleHne KOHKPETHbIX Hay4YHbIX 3a4au

* BapWaHTbl CTPYKTYpPbI:
" CTPYKTYPUPOBAHHbLIE
" HEeCTPYKTYPMUPOBAHHbIE

* [MponyweHHble (missing data) u
HecornacoBaHHble (inconsistent data) aaHHbIe




YHUKRAJIbBHOCTb U

MWOEHTUOUNUNPYEMOCTb
OAHHDBIX

statandocs.com



YHUKaNbHOCTb AaHHbIX stat&Rdocs

* [Mpobnema MHOXeCTBEHHOCTU MCTOYHUKOB:
" DNeKTPOHHaA uctopmsa bonesHu
" ba3a gaHHbIX 1abopaTopun
= 3anucu/pgaHHble OT NauueHTa

" Perncrpbl n Nnpoyme CUCTeMbI NepBUYHOTo cbopa
nHpopmauum (Bkntoyaa EDC)

Bce oHU mo2ym codepxamb OOHY U my X3ce
uHgpopmayutro!




NAeHTUONLUMPYEMOCTb AAHHbIX statRdocs

Hannuyme eanHoro naeHTUPMKaTopa B pasHbIX
NCTOYHUKAX

Micnonb3oBaHMe pasHbIX UAEHTUPUKATOPOB U
NX KKOHBEPTUPYEMOCTb» APYT B APYra

BannaHocTb / YHMKaNbHOCTb MAEHTUPUMKATOPA

MonHoTa npoyen meta-uHpopmauumu




COIJTACOBAHHOCTb

NAHHbIX

statandocs.com



CornacoBaHHOCTb AaHHbIX stat&Rdocs

¢ Bapl/IaHTbI HEeCOr1aCOBaHHOCTMW.
" Pa3HbI 06beM MHPOPMALNM B UCTOUYHUKAX

= [leknapupyemoe oTcyTcTBue MHGopmaLmm B O4HOM
NCTOYHUKE NMPU HaANYMnU MHGopmaLmn B APYrom
NCTOYHUKE (MCTOYHMKAX)

" MpoTnBopeuYmne AaHHbIX B Pa3HbIX MICTOYHMKAX

* MpoTnuBOpeuMe meta-MHPOPMaLMN B PA3HbIX
NCTOYHMKAX




CornacoBaHHOCTb AaHHbIX stat&Rdocs

° 50pb6a C HeCormaCoBbaHHOCTbHO.

[MpncBOEHME «KaTeropmii BaIMAHOCTU» UCTOYHUKAM U
OTAENbHbIM 3/1IeMEHTAM AaHHbIX

[MpumeHeHmne apbutparka (BHELWHMIM KOHTPO/IbHbIN
NCTOYHUK)

To4yeyHble 3anpocbl (NPY HANUYUN TEXHNYECKOM
BO3MOKHOCTH)

Kpocc-npoBepKM No CBA3aHHbIM 3/1eMeHTaM AaHHbIX




HEMNO/THOTA OAHHbIX

(MISSIGNESS)

statandocs.com



HenonHoTa AaHHbIX (Missingness) stat&Rdocs

* HenonHoTta gaHHbIx (Missingness)—cyLiecTBoBaHMe NPONYLLEHHbIX AaHHbIX U
MmexaHMU3Ma (NPUYKHbBI), KOTOPbIN 06BACHAET NPUUMHY OTCYTCTBUA AAHHbIX

¢ MexaHun3m OTCYTCTBUA OAHHbIX:
= MCAR — missing completely at random
* MAR — missing at random
= MNAR - missing not at random
¢ ,ﬂ,O.I'IFI nponyweHHbIX AadaHHbIX — MPAMO CBA3aHA C KA4eCTBOM CTaTUCTUYECKNX BbIBOO OB

*  YpPOBHM OTCYTCTBMA AAHHbIX
*  EAuHMUA HabnoaeHUA (NAaUMEHT, YY4aCTHUK)
= [lapameTp namepeHus
* [laTTepH OTCYTCTBYIOLWMX AAHHbIX
=  OaHOPaKTOPHbLIN
" MOHOTOHHbIN
* [pon3BO/bHbIN




HenonHoTa AaHHbIX (Missingness) stat&Rdocs

* CraTtucrtnyeckue MmeToadbl BOCNO/IHEHUNA:
* Mpamaa umnytayma (LOCF, BOCF),
= CmewaHHasa moaenb NoBTOPHbIX namepeHnin (MMRM),
* MHoXecTBeHHaa nmnyTtauma (Ml),
" MpucBoeHMe «BECOB» OTCYTCTBYHOLWMM U3MEPEHUAM
(weighting),
* J[lonyweHnAa n naTrepHbl HENOMHOTbI AaHHbIX ANA
onpeaeneHnAa CtTatTUCTM4HeCKMX metToaoas.
= MCAR, MAR, MNAR
= [lonyweHunsa aNnsa aHaNUTUYECKUX MOAE/IEN




MexaHn3m OTCYTCTBUNA OAAHHDbIX stot&docs

*  Missing Completely at Random (MCAR) — noAHOCTbIO cay4anHoe
OTCYTCTBME AAHHbIX

= OTCYTCTBME NN HAaNMUYME AAHHbIX HUKAK He CBA3aHO C HeHabatogaembim
pes3ynbTaTom

*  Missing at Random (MAR) — chy4yaiHOe oTCyTCTBME AQHHbIX

= Cama no cebe HenoNHOTa AaHHbIX Hecay4yaiHa. OgHaKo nNpu 3TomM

HEeNoJIHOTa YC/I0BHO C/lyYaiHa U He 3aBUCUT OT HeHabtogaemoro
pesynbTaTta

*  Missing Not at Random (MNAR) — Hecny4yanHoe (cuctemaTuyeckoe)
OTCYTCTBME AAHHbIX

= Jliobble apyrue ycnosua («HeueHopupyemolli Heomeem»)
= OTCcyTCTBME AAHHbIX 3aBUCUT OT 3HaYeHUA HeHabaoaaemoro pesynbraTta




OCHOBHble MeToAbl BOCNONHEHUS AaHHbIX stat&ocs

* YnaneHnwue
= [lonapHoe yaaneHue
= YpaneHue cnyvyasn

* WmnyTtauma
*  “NMpoctaa” umnyTtauma (cpeaHee, meanaHa, xyawee HabaoaeHue, nocneaHee HabawaeHne n T.4.)

*  DTOT MeTopg, NpeanonaraeT, YTo B peanbHOCTU M3BECTHO Hosblie MHGOPMALMK, NO CPABHEHUIO C TEM, YTO
AOCTYNHO Ha MOMEHT aHa/NM3a, U BOCNO/IHEHHbIE 3HAYEHMA PACCMATPUBAIOTCA KaK peasibHble faHHble (3T
NPUBOAUT K UCKYCCTBEHHOMY 3aHUXKEHUIO CTYYAaMHOM OLIMOKM 1 BOSMOMKHOMY UCKAXKEHUIO 3HAUYEHUI )

*  YacTuyHaA nmnyTtauumA

* B cnyyae ncnonbsosaHua EM-anroputma (Expectation-Maximization) nonyyeHHasn oueHKa npeanonaraet
Ha/ZIMYMe NONHbIX AAHHbIX, HO MPW 3TOM YYUTbIBAET NATTEPH HEMONHOTbI

= MHOXecTBeHHasA MMNyTaLMa U MakcumanbHoe npasgonogobue

* B uenom cumTtaetca npennoyTUTENIbHOM NO CPAaBHEHMUIO C APYITMMU METOAAMM, MOCKO/bKY No3BonseT
KOHTPO/NIMPOBATb KaK Cy4yaliHYHO OLNOKY, TaK U KOPPEKTHO UHTEPMPETUPOBATL YPOBEHb 3HAYMMOCTH

*  TpebyeT npoBeaeHUs MaTeEMaTUYECKOTO MOAEIMPOBAHMS




[lpmepbl peannsaumm umnytaumm npm MNAR

Article

Multiple Imputation for Dichotomous
MNAR Items Using Recursive Structural
Equation Modeling With Rasch Measures
as Predictors

Celeste Combrinck' (9, Vanessa Scherman?,
David Maree', and Sarah Howie'

Abstract

SAGE Open

January-March 2018: 1-12

© The Author(s) 2018

DOI: 10.1177/2158244018757584
journals.sagepub.com/home/sgo

®SAGE

Missing Not at Random (MNAR) data present challenges for the social sciences, especially when combined with Missing
Completely at Random (MCAR) data for dichotomous test items. Missing data on a Grade 8 Science test for one school
out of seven could not be excluded as the MNAR data were required for tracking learning progression onto the next grade.
Multiple imputation (MI) was identified as a solution, and the missingness patterns were modeled with IBM Amos applying
recursive structural equation modeling (SEM) for 358 cases. Rasch person measures were utilized as predictors. The final
imputations were done in SPSS with logistic regression MI. Diagnostic checks of the imputations showed that the structure
of the data had been maintained, and that differences between MNAR and non-MNAR missing data had been accounted for

in the imputation process.

stot&docs




[Tpumepbl peanusaumm nmnytaumm npu MNAR un

MAR stot&docs

an Dlg Ita | Med ICI ne www.nature.com/npjdigitalmed

") Check for updates

ARTICLE OPEN
Imputation of missing values for electronic health record

laboratory data

Jiang Li(®', Xiaowei S. Yan?, Durgesh Chaudhary', Venkatesh Avula(®', Satish Mudiganti®?, Hannah Husby (37, Shima Shahjouei’,
Ardavan Afshar®’, Walter F. Stewart?, Mohammed Yeasin®, Ramin Zand (' and Vida Abedi (3'®*

Laboratory data from Electronic Health Records (EHR) are often used in prediction models where estimation bias and model
performance from missingness can be mitigated using imputation methods. We demonstrate the utility of imputation in two real-
world EHR-derived cohorts of ischemic stroke from Geisinger and of heart failure from Sutter Health to: (1) characterize the patterns
of missingness in laboratory variables; (2) simulate two missing mechanisms, arbitrary and monotone; (3) compare cross-sectional
and multi-level multivariate missing imputation algorithms applied to laboratory data; (4) assess whether incorporation of latent
information, derived from comorbidity data, can improve the performance of the algorithms. The latter was based on a case study
of hemoglobin Alc under a univariate missing imputation framework. Overall, the pattern of missingness in EHR laboratory
variables was not at random and was highly associated with patients’ comorbidity data; and the multi-level imputation algorithm
showed smaller imputation error than the cross-sectional method.

npj Digital Medicine (2021)4:147 ; https://doi.org/10.1038/s41746-021-00518-0




[Tpumepbl peannsaymm nmnytaumm npn MAR stqt&?docs

OCOBEHHOCTHU PABOTbI C AAHHbLIMW, XAPAKTEPU3YOLWKXMK 300OPOBLE HACENEHWA: 3ANONHEHUE
NPOMYCKOB B AAHHbIX

30.03.2020 1.
DOI: 10.21045/2071-5021-2020-66-1-12

AnagblwkuHa A.C., NakwuHa B.B., NleoHoBa J1.A., Makcumos A.T.
HauwnoHanbHbIN ccnegoBaTenbekuil yHuBepeuTeT «Boiclwan wkona akoHoMukuy», HuxkHmin Hosropoa, Poccus

Pe3tome

A«myanbnocma. B psne cnyyaeB 6a3bl AaHHbIX NoKasaTenew, WCNoNb3yrLWWXCA Kak ansa nuccneaosaHuin B obnactu 3ApaBo0XpaHeHns, Tak U Ana peweHnsa pasniyHblx
CcoUManbHO-aKOHOMWYECKUX 3a4a4y, CoAepXaT CyLlecTBeHHOe KONUYeCTBO NPONYLLEeHHbLIX 3HavYeHWiA. [na noBbllweHWs adpdekTMBHOCTH paﬁDTbI C Takummn GazamMn BO3HWKaeT
HeoBXoQMMOCTb 3ancnHeHns NponNyCcKoB B JaHHbIX. 3T1a HeobxoaMMOCTb oﬁycnoaneHa n0Tepe|.71 Mchopmaumn npKv NPOCTOM UrHOPUPOBaHWK NPONYLWEHHbIX 3HaYeHni n
BO3MOXXHOCTbBIO MOMy4YeHWUA B 3TOM Crny4yae CMeLleHHbIX U HECOCTOATENbHLIX pe3ynsTaToB.

Ljenib uccnedoeaHus: oUeHUTE NpUMeHUMocTe anroputMa MICE (multivariate imputation by chained equations) aAna BoccTaHOBNEHMA NPONYLEHHLIX 3HAYEHWIA B MPUIOXKEHWA K
NaHHbIM, peneBaHTHLIM 3aJaye UCCNeaoBaHWs 3aBUCUMOCTU NPeanoXKeHWs Tpyaa oT NokasaTenei 300poBba HACeNeHUs.

Mamepuan u memodsi. ViccnegoBaHue NpoBoAUNOCE Ha ocHoee AaHHbIXx RLMS HSE. [ina BoccTaHOBNEHWS NPONYLLUEHHBIX 3HaYeHWid Bbin npumereH anroputv MICE,
OCHOB&HHBIA Ha ucnonb3oBaHuu MeToaa MoHTe-Kapno no cxeme MapkoBCKOW Lienu Ansi NoMy4eHus anocTepuopHLIX pacnpeaeneHuid NnepeMeHHbIX, CoAepKaLlux npomnycku.

Peaynsmamel. [poBeAeHHbI aHanna nokasan Hanuwyve cyllecTBeHHOR A0NU NPONYyCcKOB B 3Ha4eHWAX BbiBpaHHbIX NepeMeHHbIX, BKNnioYatolwux B cebs nokasaTeny 3goposbs 1
counanbHo-3KOHOMHWYECKUE XapaKTEPUCTUKU pecnoHAeHToB. [ponaBeaeHo BOCCTaHOBNEHWE NPOMYLLEeHHBIX 3Ha4eHUi NnepeMeHHbIx anroputMom MICE, pesynbtaTel paboTsl
anroputMa npoBepeHbl Ha CXOAUMOCTb. MonyyeHsl 3MNVPUYECKUE OLIEHKW NMOTHOCTE 1 diyHKUWI A BEPOATHOCTU ANA BOCCTAHOBMNEHHLIX AaHHLIX. B kayecTse npumepa
BOCCTAHOBMNEHHbIE AaHHLIE NPUMEHEHBI AN OLEHKU NapaMeTpoB NPOCTpaHCTBEHHOM NaHenbHOM perpeccuu, Ans Ka)aoro napametpa no npaeuvny PyBuHa paccuunTtaHb!
cTaHAapTHble OWWBKW C y4eTOM NPOBEAEHHOW UMNYTauuK, a Takke JoNa ANCNEePCUN U3-3a NPOMNYCKOB B AAHHbLIX.




CnpaBo4Hana Tabauubl N0 MeToaamM BOCNOJAHEHUSA

AaHHbIX

Multiple imputation by chained
equations (MICE)

Amelia

MissForest

Harrell Miscellaneous (Hmisc)

Multiple Imputation (mi)

Distributional Based Imputation
(DBI)

MmnyTauma npoBoANTCA NYTEM PEFPECCUM MO BCEM
rnoKkasatenam; 3HavyeHune cymtaetca MAR

MeTo4 MHOMeCTBEHHOM MMMYTaLLMK, OCHOBAHHbIM Ha 06LEM
byTCTpene no OTCYTCTBYHOWMM AAaHHbIM

ANropuTm cay4YaiHbIX NOANPOCTPAHCTB; HEMapaMeTPUYECKUNN
MeTod, MMNyTaLumn; co34aeT MOAENb «CNYYaNHbIM Iec» Ha
ocHoBe daKTMYecKM Habtogaembix 3HaYEHNM

MHOKeCTBO BapMaHTOB MMMyTaLUUMW, BKAOYAS METOAbI Ha
OCHOBE cpeaHero U MMH/MaKc MeTobl

Mcnonb3oBaHue baliecoBCcKoOM perpeccun; BbIABASAET U
KOPPEKTUPYET KONZIMHEAPHOCTb MEXKAY NEPEMEHHBIMMU, A TaKKe
BE/INYMHY C/Ty4aMHOM OLINOKM

Ncnonb3yeT ogHOGMAKTOPHbLIN NOAXOA U cOo34aeT
pacnpeneneHne 3Ha4eHMM Ha OCHOBE OXKMAAEMOTO CPeaHEro U
CTaHAAPTHOrO OTKNOHEHUA MMEIOLLMXCA 3HAYEHUIN; 3aMeHa
3HAYEHUIM NPOUCXOAUT CNYYANHbIM METOAOM, TaKUM 06pa3om, B
MOAeNnu coxpaHaeTcsa cAvYamHag ollnbKa

stot&docs

BocrnonHeHne ANXOTOMUYECKUX U
KOZIMYECTBEHHbIX NOKa3aTenemn

MoXeT MCNoNb30BaTbCA TO/IbKO ANA
HOPMabHO pacnpeseneHHbIX
KO/INYECTBEHHbIX NOKa3aTtenemn

BocnonHeHue KayecTBeHHbIX U
KO/ZIMYECTBEHHbIX NoKasaTeseu

BocnonHeHue AUXOTOMUYECKUX U
KOZIMYECTBEHHbIX NMOKa3aTenemn

BocrnonHeHMe KayecTBeHHbIX U
KONMYECTBEHHbIX MOKa3aTenen

BocrnonHeHWe ToNbKO KOIMYECTBEHHbIX
roKasaTenem; pesynbraThl yylle, Yem
y MoZefieit Ha OCHOBE cpeaHero uau
MeamaHbl



[Tpumepbl ucnonbsosaHna RWD B

R
DErMCTPALLMOHHOM A0Che stat@xdocs

Sponsor | Type of RWD submitted as historical control Endpoint for
Year comparative
efficacy
Blincyto'  Sub-type of acute = Amgen Medical records for 121 patients over 8 years from 14 CR
lymphoblastic 2018 institutions in the US, Canada, Australia
leukemia (ALL) - Prospectively planned, retrospective study
Brineura®?  Batten disease BioMarin  Disease registry of 69 children (42 included): records & CLN2 rating
(CLN2) 2017 patient interviews scale (motor,
- Prospectively planned, mostly retrospective study language)
Bavencio® Metastatic Merkel EMD Electronic medical records from 686 patients (14 RECIST
cell carcinoma Serono included) from community and academic centers
2017 - Prospectively planned, retrospective study
Exondys = Duchenne Sarepta 2 natural disease history cohorts (Belgium & Italy) of 6-min walking
514 Muscular Distrophy 2016 about 90 patients each (13 included) test

- Post-hoc retrospective study




[Tpumepbl ucnonbsosaHna RWD B %
DErMCTPALLMOHHOM A0Che stat@xdocs

* Bce 4 npumepa Ha npeabiayLem cnamge:

* TwaTenbHbIA NPOTOKON OT6Opa nonynAuMmu (He3aBMCUMbIE
OLEHLLMKMK, CUCTEMA HE3ABUCMMOTO apbuUTparXKa CNOPHbIX
C/ly4aeBs), YTO NO3BO/INIO0 ONTUMMU3UPOBATL 06 bEM BbIOOPKMK
CpaBHEHUS

" Ucnonb3yemoie KOHeYHble MOYKU UMenu HU3KuU %
HernosiHoMbl OGHHbIX

* BAuAHME HenoNHOTbI JaHHbIX OLEHMBA/I0OCh NPU NOMOLLMU
pacLUMpPEHHOro aHa/n3a YyBCTBUTENbHOCTU (8 00HOM csyyae ¢
KOHMposiem 8 sude npocrnekmusHo20 cbopa OaHHbIX)
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