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Real-World Evidence (xZ2nFExeL )
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£a  [Statement from FDA Commissioner Scott Gottlieb, M.D., on FDA’s new strategic framework to
advance use of real-world evidence to support development of drugs and biologics]
(https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-
gottlieb-md-fdas-new-strategic-framework-advance-use-real-world)
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The 21st Century Cures Act (Cures Act),! signed into law on December 13, 2016, is
> designed to accelerate medical product development and bring new innovations and §
ﬁadvances faster and more efficiently to the patients who need them. Among other ~
§ provisions, the Cures Act added section 505F to the Federal Food, Drug, and Cosmetic §
? Act (FD&CAct). Pursuant to this section, the Food and Drug Administration (FDA) has ?
2 created a framework for evaluating the potential use of real-world evidence (RWE) to 2
g help support the approval of a new indication for a drug? already approved under

section 505(c) of the FD&CAct or to help support or satisfy drug post-approval study

requirements.® In addition to drug and biological products approved under section

505( ), this framework is also intended for application to biological products licensed

2
under the Public Health Service Act. The framework does not cover medical devices.*

! Public Law 114-255

2 For purposes this framework, unless otherwise noted, the term drug refers both to a drug
approved under section 505(c) or (j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act)
and to biological products licensed under section 351 of the Public Health Service Act (PHS Act)
42 USC 262.

3 In this document, when we refer to the use of RWE to support a regulatory decision, we mean
that the evidence provides support for or helps provide support for the regulatory decision.

4 FDA issued the guidance Use of Real-World Evidence to Support Regulatory Decision-Making for
Medical Devices on August 31, 2017.

FDA ic X % RWD %" RWE o EEHRE~DHAHIZ 2016 4£ 12 H 13 HICHKIZ L 72 The
21st Century Cures Act M UEFR B S EEIR AL E S (FD&CAct SEC. 505F.  #liiE 3 =H8)

kY FDA KEBMHT N0 TH 5. FIEDERIE “FD&CAct D+ 2 > =2 > 505(c)
/559 FHFICARGE & 7 [RFE c DFTRNFE - S1EDRA T SHET S 720, XITIEH R
1 Dl ZfF 7 X 1B XK 12 72 372012, BIFE R DG (RWE) D5 7 HI 8] % 7l 3~ 5 7
DO 5 Z S 32 L TH D, X DWNRIEH 505 F(c)ICHD 0> THE & 172 [FF0
R PR FHIEGNIZ N Z T, & DI AL, DR 1C T D TFFA] & 4175 ALY FHIE
~DEH S ER TN T 8. Z DI B IZESRER ZHAE L T2 " I Tn 3,

FDA's RWE Program will be multifaceted. It will involve demonstration projects,
stakeholder engagement, internal processes to bring senior leadership input into the
evaluation of RWE and promote shared learning and consistency in applying the
framework, and guidance documents to assist developers interested in using real-

VA YAVAVA VA Vo VE VA VA VA VA VE VI VA VA VA VI Vi VI VA VA VI Vi Vo VA VAV VE Vi VI VI VA VA VA Vi Vi VA VA VA VO Vo Vi VA VA VI Vi Vo VI VA VA VA Vo VaVaVaVa Ve

EC oA TIE, BHCIEEDRGIRY, TESRE ] &5 FHEEIE, IS S (FD &
CAct)# 505 £&(c) IZ(IcHD W THEFE I NI, ROAREEZE(PHS #5)5 42 4, USC 262 @
% 351 SRIiCE D W CEFR] X - AL o 5 B R
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world data (RWD) to develop RWE to support Agency regulatory decisions. This
document outlines the framework FDA plans to use to implement its RWE Program.
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21 USC 355g ic framework & LT (A) #EfTHhoREER, BT, &, @Rk, K
OCREPLORREMNIEEEZ &L, RWE oifr. (B) 7 —2IUEEHIICEBIT 2 ¥y v 7.

(C) RWE DI L 5itro 7= ofFEHEL JTikGR. (D) 2027y a v D F eI i
0 77 AHHLY AT B, R OE, KOEERN 4 vy P OREED T LHE
BoNTW5., 72, Framework @ HiIx FD&CAct 28 501 55 (o) ic ko & BRICKR I
72 R S AW A B D B RE - SR O AR E SR T 5 729, XAFESE R K% O R
B2 RN 723720 TH 55, NRICIIAREEE (PHS ) Ko xh
TAEYHENEAIS GEEh w3, kb, ERERIEIANONTA XV X35 Y, Framework ©
R TIE AR\,

28 1 87 Definitions of Real-World Data and Real-World Evidence
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Section 505F (b) of the FD&C Act defines RWE as “data regarding the usage, or the
potential benefits or risks, of a drug derived from sources other than traditional clinical
trials” (21 U.S.C. 355¢g(b)).° In developing its RWE program, FDA believes it is helpful
to distinguish between the sources of RWD and the evidence derived from that data.
Evaluating RWE in the context of regulatory decision-making depends not only on the
evaluation of the methodologies used to generate the evidence but also on the
reliability and relevance of the underlying RWD; these constructs may raise different
types of considerations. For the purposes of this framework, FDA defines RWD and
RWE as follows:

5 The definition of RWE provided by section 3022 of the Cures Act was subsequently revised by a
technical amendment in Section 901 of the FDA Reauthorization Act of 2017 (Public law 115-

-
%

Real-World Data (RWD) are data relating to patient health status and/or the delivery
of health care routinely collected from a variety of sources.

Real-World Evidence (RWE) is the clinical evidence about the usage and potential
benefits or risks of a medical product derived from analysis of RWD.

Examples of RWD include data derived from electronic health records (EHRs); medical
claims and billing data; data from product and disease registries; patient-generated
data, including from in-home-use settings; and data gathered from other sources that
can inform on health status, such as mobile devices. RWD sources (e.g., registries,
< collections of EHRs, administrative and medical claims databases) can be used for
data collection and, in certain cases, to develop analysis infrastructure to support

_6_
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trials (e.g., large simple trials, pragmatic clinical trials) and observational studies
(prospective or retrospective).®

6 Randomized and observational study designs are discussed further in this framework. For a
discussion about large simple trials, see Peto et al. 1995 and Eapen et al. 2014. For a discussion

about pragmatic clinical trials, see Ford and Norrie 2016.
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Framework T3 21 U.S.C. 356g(b) DEIC XV, RWE % “#EHK DN Dl
HRI1Z 16 73 FERY DN, K I2EHETI Zfasd L 12V X 2ICBT 87— 2" L ER L,
Z OFHiN X “RWD & D b D DIFHEIER NZ 25 1FICHkiFd & 7R Twa, 2256, RWE
X RWD 22515010250 THD L) ICaAHiLs. LarL, xRtk
D2 RXFFDHEZRLTVWEDTIEZAR, FDA2REL, EYVRYT AT I —DFfEIC X
D 2017 4E 9 HichfE e =55 17 — 2 v a v 7 Blics <, Kaiser Permanente (KP)
7oy b v~ RTZEHTD Gregory Simon IE RWE 23 RWD & 13872 2 &, RWE 225 v
Z 2 AL ER (RCT) 2804 DIEHRELO D720 S NI WRENESH 5 2 L 25 L T
w5, 72, RWE i, FDA OfiEE % &0, BEEREZOEMICIEL L EFEZL S X ) 1T
RFEN TR RENEDRD S LIEH I LTV,

2% 0, BERYE, RIEERZR EOBBIREE LAY 72032 OEAFREEDIREE, =&
R GEATTRE At AEZ SO EBOBERATICEWTENE 326 - 1R/ B o
L0E0THD.

HORBZ L, “GERDERREER” DX R (BEERD K RS % & 8 72 ifE 5
KRB DEZIFEDO R WHEE L 137> Tuinw, T, #EE, B, £F & vo&ro
R E B EHE (B cBT 2209 - HEEZHEE T % 5 evidence & LT RWE 28k
bNTW3, 295 voz@fli~DIlo—> ¢ LT pragmatic clinical trial 235 % 28, FHE
AERDOFHEIC B W THANTEHE L IRIEHEIC X Y, 2 OIFNFDME X h 3 IO R
ERH 2 FR 5 02% RWD IC X ViERT 22 & Th, ZOKAEDO RWE 5 L X%
i cE 3L EZ DA

MEFZ By & L 7284 72 RCT 1% explanatory (BiBHEY) & X4, AJREZRIR Y, fthoZK
DB L PR L 72 FEERIRIL T A AR CE#E) »HlE X 5. XFL <, pragmatic
clinical trial Z &% RWE 12 X 2 EERMFHM <1, FHlN R OB O EBROK (iU
V) OEETCoffifi CHRM) 2865k e s, cokzw, ORCT Tz FREA
YEBRCONGARHZDICH LT, HOTY FRA ¥ FANRE LS, @RCT Tl
AN/ CRESINE 2 BT 2 0ot LT, EEIRO LML TR IR b Kk X
2%, @RCT TIHLENRIZT 7R RPLEE Lvolext L <, HES CREDEESHW
bz, @RCT TIHIREDOLEE I L — i X DV HIR X 5 DTkt L CEEROXISER L &
Nz, Lws X5, RWE &7 2 EEIEAE X, FHENROBEEEZ V256064
HI7Ze AR & 72 5.

Fd RWE 1Z RWE TH 3 /%00 24Tl <, #ik2H 3 L # 2 23. RWE OEHTH % “pragmatic”ic
ST, EIERABD pragmatic 5 L & %5 T 2 Y —A2ERK E LT 5, [118]
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Framework Tlx, “RWD /2, K< G 60— F 2 ICIREE & 175 2 D EFFIRREK
N KNI ERRIEICB 58 7 — X Th 5. "L ERINTWE, TNEHFEAZCTREZ O
FIEENCH W2 C L 3T — & - FHRo —XFHE 5. Lo L HAOHEHBERED X
T, BEETTHELEZT—22HWEZ D > TCTARRY T 4 7ITEEEE - IEE I N B 5E D
H5. FLEFT — 2O _RFHDL K o8ty, ESECTEUERD > biET -2 L L
TR ENDDZE TR E 5. 2 XRE DR A B EIENORIVERH O T EgrE
3% HAERIT A HFEER O SCGEFERIC IZEH I N Td, Elb7 —42 & LTididik& huicl
V. FE e, PIROBEIEERE - iEkE L TXELE L CRliliI I T\ 223, EIEE O
&L TFEEM I T nie CEHliF R OGRS KiIEZ A e w. Lo, B#ED RWD
TR T4 TICIET 255 ITHMICLETHENILZ 5 ok b —F VICHEE{LT
— L LTk e Wi b Gt —2 & LCHIABREE 2%, 2% Y, RWD
123 Framework 237 E# L T\ 5 X 9 izl e &, WL - & HRYLSL T —F VIR
PRI T — 2 %@ o HicE LY CZRAIFAT 2 EXofhic, F4:1x real world TH
B0, FEINME - AEOHMWICEDLETT — 2 ofkdEl, 2908 - 2— b, TSR
DUENTONDE DD 2 R H 5. RWD ZEZETELSE (HFond) EH- 7 —4
THY, 3L b ELR M IR EX TRl I N T 7T — 27 L IER L 7w,
oo, KR ToXROF47IATONLBIEMNE»DD RWE 2152 2L 3T
5.

(B3 2 ]

HH FoEBEHREICE T 5 RWD / RWE OETER 72 &)

Framework 1IZ5272 5T 2017 £ 9 HiC Duke K¥DT7 HT I T7 LI X W{EREI =&Y
A bk ~x—,%— [AFramework for Regulatory Use of Real-World Evidence] 2 i RWD/RWE
DOFEE LTUTD 4 EB3BITFoNTn3,

itk o RCT 0 EfEIERERN TH 2 RWCTOT T v ZORIH ZA[REIC S 2 (f : 7
RIER L),

itk RCT CTllHENL S N WEELAHO ¥ v v 720 2 (] - EE D7
B, RMIEIEZ &2t S BE cofoLBEOf).

ARYY =0, XIEELBEICE>TIXVHERHTH 25D H 2 G500 F5E % A}
JAER AR TE A LS IcT 5.

WL OPDRHI EORED 7201, ALHLEFAFET B & 2 X+ 2 KIRICHHTZ 5.

{Selective Inference)

selective inference GEIREGHEHED) &3, T— %, HWBERICMA O r0HUEL H TlTH T
ZD—ERDOIEARD 5 W ITHEK (F—2THH) #HWTHERHWIE 21T 5aICT — & LR
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DFFRBHEE 1B (A T 2, RAMEHEXE) 252 2 2 L il 3 Fikcd 5 145
HEHUC X 254 7 R FHMBP 7l & L CHRANA 7 22, BRKRGIRE CTH 55, [7—
2% LT[ DERER W2 dZ ) iRt 2 ESZ & | MRFUERICE 2 54 T X241,
selective inference DR TH 2. Framework D 2 =5 3 {4 3 THOBIZNIZE O FEIHME
2T 2 TH 5.

Selective Inference ICIFHEEEL L T\ in s, iz 1F FAERS Fezn &% 75210
7% Signal detection IZHWT, NRIEFNCEHIT 2 4 v MV EOGE ICEEMEMK W
729 3ELL E DA TEME AT S 2 & b selective inference DXRTH 5.

2 118 Clinical Trials and Observational Studies Covered by the RWE
Program
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§ It is important to distinguish among the trial designs and studies that will be covered §

by the RWE Program. Under FDA’'s RWE Program, evidence from traditional clinical
trials will not be considered RWE. However, various hybrid or pragmatic trial designs
and observational studies could generate RWE. FDA’'s RWE Program will cover clinical
trials that generate RWE in some capacity (i.e., sources other than traditional clinical

trials) and observational studies.

Clinical Trials. For the purposes of this framework, a clinical trial is defined as a
research study in which one or more human subjects are prospectively assigned to
one or more interventions (which may include placebo or other control) to evaluate
the effects of those interventions on health-related biomedical or behavioral
outcomes.’

Although there is no single definition of a traditional clinical trial — and indeed trials
vary considerably in design and conduct — for the purposes of this framework, FDA
generally considers a traditional clinical trial to be one that is usually supported by a
research infrastructure that is largely separate from routine clinical practice and is
designed to control variability and maximize data quality. A traditional clinical trial is
more likely to have restrictive eligibility criteria that are designed to ensure that the
participants have the disease of interest or have characteristics in which detection of
a drug effect (if one is in fact present) is more likely than it would be if the population
were less precisely defined. Traditional clinical trials are usually randomized, double-
blind trials in which both the investigator and patient are unaware of which treatment

CANANANAAAANANAAANANAAAANANAAANAAAAAAAAAAAAAAAAN AN

e FDA's Adverse Event Reporting System, il 5 5 o BIfE I F F6is 7 — 2 ~— %, US ENZ T
T2, USHph o oMisd ABETw3. https://www.fda.gov/drugs/surveillance/questions-
and-answers-fdas-adverse-event-reporting-system-faers
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is being administered. These trials typically use separate procedures and/or identified
research personnel, or both, to collect specified data using standardized procedures
and detailed case report forms (CRF) that are separate from routine medical records,
although some data (e.g., locally obtained lab data) may be transcribed from those
records into the CRF. Personnel follow specified protocol directives to conduct
scheduled monitoring and encourage precise adherence to study procedures.

Some clinical trials may use hybrid design. For example, certain elements of a clinical
trial could rely on the collection and analysis of RWD extracted from medical claims,
EHRs, or laboratory and pharmacy databases. Researchers could collect other data
specifically for the trial, such as results of exercise stress tests or radiographic
analyses, using methods typical of a traditional clinical trial. A hybrid trial could use
RWD for one clinical outcome (e.g., hospitalization, death), while other elements were
more traditional (e.g., specified entry criteria, monitoring and collection of additional
study endpoints by dedicated study personnel). FDA will consider these hybrid trial
designs to have the potential to generate RWE. Clinical trial designs can also include
some elements that more closely resemble routine clinical practice, which are

sometimes described as “pragmatic” elements. These pragmatic clinical trials often
rely on RWD and have the potential to generate RWE.

" In this document and for purposes of the RWE program, we also refer to a clinical trial as a type
of clinical study. This should not be

read to suggest that FDA considers clinical trials to be studies under section 505(0), which
authorizes FDA to require postapproval clinical

trials and studies under specific conditions.

Observational Studies. For purposes of this framework, observational studies are
non-interventional clinical study designs that are not considered clinical trials. FDA
considers a retrospective observational study to be one in which the study identifies
the population and determines the exposure/treatment from historical data (i.e., data
generated prior to the initiation of the study). The variables and outcomes of interest
are determined at the time the study is designed. In a prospective observational study,
the population of interest is identified at the start of the study, and
exposure/treatment and outcome data are collected from that point forward. The start
of the study is defined as the time at which the research protocol for the specific study
question is initiated. Observational clinical studies might be another way to generate
RWE that is relevant to effectiveness determinations. Therefore, the RWE Program

will also consider the evaluation of observational clinical studies using RWD to

support product effectiveness determinations.
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Framework Cl¥, RWD #7247V v F 794 v ORISR, & % \»Id pragmatic
trial design CEIEMN7t%E % RWE 24K T 2 5B -W98 & A7 LT 3. Framework T3,
FRRGEE X IR Z LT O LI ICERL TEHY, AREFCORILERETH 5L
L35,

“BakaBe - Framework TI2, Wkilhe & (B ICEET S LEYEF D S I TH)ICH T3
TR LI T EINADEEE T S DI, FEHD b PGS FERDONA(TZE
FXIEZ DIZD DI Eir)Ic 70 X2 7 0 TICE D 17 BHEHFEEHL T 3.
Framework Ti#, FDA 1275 D EE (traditional clinical trial) % HE D BGFZE
A EZSE L SIHA > 7 FICL VFF—FETHEY, ZBltEE=o—nl 7—%
DEFRANT SL I 7H 1> IhEbDELRLT. WHHKDEGKAGEIL, L B 5
TR O P D 5. € DHERHEIL, I D SHEZH TS, HS0Id (EBICE)
RAPBIIT) FER) 2 L T I FFOSNE ZHEIRT S L 51T A > F T

. WKDEFIKAGEIL, A ITHEER I —BERRAETD V), REETIERE EE DX
EBIC, EDBEEPEMEINT B0 5% 0. o DHABETIE, FEL S EFIHE
L Kt Z JEOIFRE 2 (CRE) 2 /0> T, i pE e 138 7% STFED 7 — X 2 INE T S =0
12, FEZHEE NI DFMR O RKIZFFE S AEPFRE, B S0 ItE D705 v 6415 D
DHII)TH S 05, —iBD T — X (PR IL, R TIF O IL7E e 7 — X )2 flid Dl
PR & CRE ICH5sd S8 & & 236 5. JAIZ, HUE X ILE 175 E 7 1l Z D 157
IZHES, TEHIRY 2 E=5 0 > 27 FEli L, F5HETFNEDEE %8 F 7 &5 5.

FBRDIFE DEFEF RWD DIREE - FEPTIC L D ICEFL 72 a0 7 ) o 734 > 2/ 0 S
Kbt d 5. A 7Yy FFEeEFIHTEZE T, ABE-FHCEE 0o LR T Y P AIC
(3 RWD # 1> 3 —77, 1HE DRI, =4 J > 7 RPFABGICHFIEL x> FFAL > F

DIREE |18 55 D fitlie & [EICTT 5 & 3 T&E 3. FDA 12, A4 7Y » Falle=94 >
7Y RWE #EIH 53 AgEIEDR B 8 & Z 2 T 3. [kl T34 > 1212, 15 DEFKZHREIC
LODESUAENS ODPDEFEYGFNTED, Choitd Fic [pragmatic) 7 B35 E L
3. ZoD pragmatic LKL LILLIE RWD #F/ L, RWE #1335 iJ5EIE
Bb 3.

“BHEDIS © Framework DT, BEEIF IR, BiREE S 122740 &k OIFNPANEEET S
A EEFSTNSE. FDA /1, L P o X~N2 71 TLBENRE, EMFIFEL, #HE57—
(T %D, WHFIGHTICIF O L7 7 — 5 )00 6 7R /16 # HE T SIFH D —D EEX T
VWS, WREFTSEHRT VP A L%, FABRGHEIFICRE T S, 7' 0 X~X2 71 THIEEDT
FETIE, WREM ZHFFTAGIFICIFE L, Z DHF D 6B 1GER N T 0 P 47— 4%
WREF 5. I IL, FFEDIHIFIRFICH TS 7' 7 b 20 235 & L7 & &2 &
3. BIEERHTFEIT, effectiveness DHIBICBIEF 5 3 RWE #BIH 3 3 D 75724 E Ze & 7]
FEMED D 8. L7235 T, RWE 7o 2"Z7 2402, #igD effectiveness DRIE % X187 S /20
12 RWD 2 /] o> 75 BIES BRI D 71 & Z g 9 3.
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2019 4£ 3 A 15 HIc B = 7172 CDER SBIA Webinar Series [61ic 35T %, 1 & [FEERE
DX % v TR ER BlZLise ic RWD/RWE %2 HIH 3 3 B9 OFIH L 72B2 0 2Bk~
WETFA vBELHLNT WS, RWD ICH 3 2 (ST 2 2 1CHEV, 55RO FFffi ic i
My RWD #Ff4 2%, *7-1ko RCT & HEWFED dRHS i RWD % w72 RCT
DB B Z L h 005,

55 2 81 Scope of RWE Program Under 21st Century Cures Act
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“As the breadth and reliability of RWE increases, so do the opportunities forﬁ

<
<

\/ p

FDA to make use of this information.”

Scott Gottlieb, FDA Commissioner National Academies of Science, Engineering, andj
Medicine, Examining the Impact of RWE on Medical Product Development,:

<
September 19, 2017 $

<
A
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Under the Cures Act, FDA’'s RWE Program must evaluate the potential use of RWD to
generate RWE of product effectiveness to help support approval of new indications
for drugs approved under FD&C Act Section 505(c) or to help to support or satisfy
postapproval study requirements. FDA’'s RWE Program will also apply to biological
products licensed under section 351 of the Public Health Service Act.

RWD can also be used to improve the efficiency of clinical trials, even if not used to

generate RWE regarding product effectiveness. For example, RWD can help with:

- Generating hypotheses for testing in randomized controlled trials
Identifying drug development tools (including biomarker identification)

- Assessing trial feasibility by examining the impact of planned inclusion/exclusion
criteria in the relevant population, both within a geographical area or at a
particular trial site

Informing prior probability distributions in Bayesian statistical models

Identifying prognostic indicators or patient baseline characteristics for
enrichment or stratification

- Assembling geographically distributed research cohorts (e.g., in drug
development for rare diseases or targeted therapeutics)
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RWE oF[H X 2016 4F 12 H 13 HICFSTL 7= 21st Century Cures Act @ TITLE IlI-
DEVELOPMENT Subtitle C-Modern Trial Design and Evidence Development Sec. 3022.
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Real world evidence i oWt I T3, fETRE 7L —L T —7, BEFA X
YA 21 USC 355g TED LNTWA, o<, RWE ix“ [HEMHAOIMM] &%, #
TELACERIRGRER LA DGR 2 © 153 o W Y O i %, BERN MR XIT ) 2 7 13
57 —2%EWT L. TEERINTVS, T, AR HEME LT 21 USC 355¢ (VMR
~OEM) 1T X W AER I N ERERIN T 25 L WEISEO KR XET 5 2 &, KZHZD
MREF 2L BT 22 Edn T3, (Framework @ RWD 23%370&iPH 1% 21st Century
Cures Act ® RWE X D AL E 2N TWw3)

21st Century Cures Act I X 3 774 & v ZAZEMEY)—& (X
https://www.fda.gov/regulatory-information/21st-century-cures-act/21st-century-

cures-act-deliverables #%M4

BT 5 L, Framework TO RWE (Z#HY f5 o ZEPE ICEEN AT 2 Rillcd v,
RWD oFIfI: & b JAHPICES /M2 b3, BERRECHH R sha7T—%%
BET2ZLDRICHNE LR TE S, X Framework I2E 17 % RWE & RWD
DEEITH L. HABIEREICEWTIL, HIRZED WIS, BuifEr»oFon
L2IEMBERHTH G612 H 5L, LVINCHEERD 5.
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Because the use of RWD to improve efficiencies of drug development programs that

rely primarily on traditional clinical trials is already well established and generally
encouraged by FDA, that approach will not be the focus of this framework. The
framework covers the use of RWE in the other areas described in this document.

IR e B 12 T2 & L CT7 38 ZERGIE 70 27 7 A DE)FEZ KH TS /21 RWD
FLEIH TS &1L, TTIEAIPICHELESATEYD, —ARI9IC FDA 125E L T 3D TE
DT 70 —F I DA DL E (255 v, ‘L, BEDHRKRABRERET 270D
RWD oF[fIZ Z ® Framework O R Tl AW EAHEE I T3, iz, FDA I3
IREAEE % S5 3% 7212 2004 FFICH T 4 b _—N—% /KL, 2006 FIC Fact Sheet %
/N3 L 7= Critical Path Initiative ThiE@E) i X » N4 4~ —H — D%, Adaptive Design %
GO L WERRET EoHE, FH (PK-PD) =50, JREEET L, BKRABES L %
#i& L 7= Model-based clinical drug development (MBDD) ®iERIIC X 2 FAK A ER D%
RILDIRERHA XV ADRNEKINT WS, MBDD OJREE T L DFEEEIC 1T RWD 235 H
AlEE L TN B, 72, FDA 2 Framework Z#NT2 274 F (K1) cdh 3 X5 ic,
RWD % M\ 7z, BERGER o B oA B S5 HE /G BR 0 S2 1T AT REME D A,  5ABR S MEfEER D
HE, BBoMErm X, EFLWEFEEMEZ 2 -7y T 54 LT Tic—ik
TN T3, Znbld RCT OERT ¥ A v & MR o 1A b K& 0GR BRI o FE i % 17
IHDTHKROBERE 7L —L 7 — 27 OHFAHNTD 5.
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8 1 & Current Use of RWD for Evidence Generation

% 1 87 Generating Evidence Regarding Safety and Effectiveness

FDA has a long history of using RWE to monitor and evaluate the safety of drug products \
after they are approved (postmarket). FDA’s primary source for executing
pharmacoepidemiologic queries and studies is electronic health data (medical claims and
pharmacy dispensing data) in the Sentinel System, which as of August 2018 has data on
more than 100 million individuals within a network of 18 data partners and collaborating
institutions.® Multiple data sources are often queried to conduct an analysis of how drugs
and biologics are used and to evaluate safety issues. FDA’s Center for Drug Evaluation
and Research (CDER) and Center for Biologics Evaluation and Research (CBER)

perform safety monitoring studies through pharmacoepidemiologic research projects

under the Sentinel Initiative (Ball et al. 2016).

8 A list of collaborating institutions is available at

https://www.sentinelinitiative.org/collaborators
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FDAICK V2H&HD Y 27 ut* o7 F—+£2 (COX—2) BRIAER GYAmAD &L
T19994F 1T KR X 7= Vioxx (—fix#rofecoxib) 23 EHAMAIC L A2.0MEA XV F Y X2
I X D2004FICHEMICTHEROE L7, 2 oFff% 2R IcER M o Tk o ZeERERIC
W3 2 FDAD BEAT: & HER D it D L EMED T 2 7, 200749 H ICFDA D #ERETRILSE % 1
E T 5FDALKE:E (Food and Drug Administration Amendments Act : FDAAA) 23l 7E &
i17z. The Sentinel System 8113, = ODFDAAAICKEE D W TRESE X - EHEOHMO (fff&
F) Lo T — 22— O FH & ol a2 ilATH 5. (FiE 2 2IH)

Based on the identification of a safety concern, FDA may begin planning for a study

using the Sentinel System even before a drug is approved. FDA first designs a query that

can be executed by the Sentinel System data partners to provide information on the
safety question. In addition, FDA designs studies to examine safety questions identified
after a drug is approved. For example, FDA used the Sentinel System to evaluate the risk
of stroke after using antipsychotics (Taylor 2017), the risk of seizures after using
ranolazine (Eworuke 2017), and the risk of venous thromboembolism after an extended

or continuous cycle of oral contraceptives (Meony 2017).
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PUFiZ, Sentinel Z HwW7-3Hlie LCilHEI N TS 3HDFRXEMEBNT 5.

Taylor, L.G. (2017). A Snapshot of the First Year Antipsychotics and Stroke Risk [°!
Rl E AR & U 2RI X 0 E R AR SR oo i A R IR E B HURS MR SR o i
FEEFICHRTIHAEF Y R 7 B3F W ERRBEINTWDS, FICEROWE I e XY
F—=nD ) ZA7BMBHRESINTW L0, REECTRWIEGERE ICEIT 2 ) 27 7 iio
HIC, fHWaFs— F 74 VIc X 3RS TN, 2 OFER, ERFUR AR 05
- IFIEE R PUR MRSE O IR IS kTN ZE R ) 2 2 oo 5y, ~n
RY F =B ERE v asiEinEmsilo Sz, £7-, SSRIEMEHEEICET
IRy VTR v ROMEIREE ZFMG T 2 BE & DTl 16 H B CHE TARWIHEN
HAEAED b, 4 Xy FED DR, RGEROBE b A+ Th 54, Z OFERIIH
Hl DL 2 b ERPURBHESE & IR L <\ 2 JE S/ JEEAVE R E O izeh U 2 7 DR
HADGHOBILEL 37 nwE I,

Eworuke, E. (2017). A Snapshot of the First Year Risk of Seizures Associated with
Ranolazine [10]

77 7Y%, 2006 FiICEKR I N0, 2016 4 2 Hic FAERS O HFEREGET — 2005
D 11 EFIO L v a—pifThbiz, 11 fid 7 flidf& 55501 10 HUANICAE LT TE Y,
Bk dH % Signal EE z bh7-7-%, Sentinel System % T Self-controlled risk
interval design (#%5% 10 HRE1& 11 H2*5 32 HRE) i<k 3V 2 7 FfinsiTbonsz. #i
TADPAEEFRAL T2 EH 11 ZOMNY 2271324 (95%fE5HEXM([CI: 0.7-7.9) T
»H 5okt L CIEIREE 28 4Tid 1.1 (95%Cl:0.5-2.6) TH - 7-. RO SHHER %
WEZT, £/ 7V VoffHcET2EB2IIMTHY, HH, TALADAENR LIHE
WX BA[REMENE 2 55 T & H 5 Signal 13RI X 7=,

Moeny, D. (2017). A Snapshot of the First Year Venous Thromboembolism after
Continuous or Extended Cycle Oral Contraceptive Use. [11].

FEORETEEAH] (COC) 1, BHTO@IS TRR I Nz28, =F v, ARATREEIC D
HEnTws, COC IcEEN3 T b uy v iElRIEZESRIE (VTE) 0Y X7 B8EE 3
TERHIONTWAEY, BEGINE T e T AT 4 vORBICE->TH VA7 TR 5. 2007
I COC DA cH 5 Lybrel OKFRICHT->T, VRZ 7077 AR EGx>Tn
720089 B 5 HREBREN (PMR) & LTVTIED ) R 7 %3l 272007 — &~
— ALEWRAEITOIND, 2011 FOY =4 Y v 7IHDFETICX Y Lybrel @ PMR (24T
LY b Nz, FEHEF IR — FIFEOREERIZ, VTE UV X7 Db 2R R & -0, ik
fENTIC K 2~ — FHOBA KR E L, RECIKIC L 2 VTE U R 7 Ot KEH D il REH: 23
ZEzoh, NV R7ED L TANFEDHZY 35 ANebTrTHoT-.

A SERIRM v b = v EEUY SARBAZES, Selective Serotonin Reuptake Inhibitors
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EiEo X 5, FDA 3, A#R#oReM Y 2 7 3Hiliic RWD Z 5132, UTFO X 5 1c,
HKERHT D> 5 Sentinel & v 7 R MR 2 5HlI 3~ 2 556055 5.

“FDA may begin planning for a study using the Sentinel System even before a drug
is approved” DEEH.

TIVFVEST 74 T TNT 4 TR AR B RISKAIAY B A ESE Y VoS A E
DFISHEICDNWT, B AHRBEEE e APV Arvay be— 2 IR L 72658 % 5
ICHGRHIES L, 2014 F1C FDA 2 b ill#EGR % Z 0 72, (ROFE 2 HicH»r N T 3)

Clementia fL23FFEH @ palovarotene @ #iy £ T & 2 AT M F L TE R AE R BCOE

(Fibrodysplasia Ossificans Progresiva: FOP) 1Zxtd 2 BEEEABREAE %, AMIERREEE L
T, APV ALT =% GBEOBKRABRICE T 7 7R HEOT —£%) ROETRRARS T
1 7% ik ALR FOP HAAEMTZE R & PRl L 7z 455 2 Faic FDA ICHGE SNz X9

TH5.

Sentinel System @ Assessments in Sentinel’s Active Risk |dentification and Analysis
(ARIA) (1211213 2020 4F 1 HEF i cF% 1 @ 10 fEasfg# e ncn 3,

#F* 1 ARIA Analyses for Safety Issues Identified During Review of New Applications and

Supplements

Drug Name Outcome Assessed ARIA Related Links Date
Analysis Posted
Ibsrela (tenapanor) | Inflammatory bowel TBD Approval 09/16/2019
disease letter
Skyrizi Lymphoma Level 2 | Approval 08/06/2019
(risankizumab) letter
Invokana Renal cell carcinoma Level 2 | Efficacy 03/04/2019
(canagliflozin) supplement
approval
letter
Ablysinol Heart failure Level 2 | Approval 10/22/2018
(dehydrated alcohol) | *Ventricular arrhythmia letter
- Atrioventricular block
-Septal myectomy
-Death
Annovera Early detection of: Level 3 | Approval 9/24/2018
(segesterone acetate | *Venous thromboembolism letter
and ethinyl estradiol | *Arterial thromboembolism
vaginal system)
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https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2019/761105s000ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2019/761105s000ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/204042Orig1s027ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/204042Orig1s027ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/204042Orig1s027ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/204042Orig1s027ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/207987Orig1s000ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/207987Orig1s000ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/209627Orig1s000ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/209627Orig1s000ltr.pdf
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Drug Name Outcome Assessed ARIA Related Links Date
Analysis Posted
llumya Lymphoma Level 2 5/25/2018
(tildrakizumab)
Sinuva (mometasone | -Cataracts Level 1 | Approval 12/18/2017
furoate) Glaucoma letter
*Nasal perforation
Tremfya Lymphoma Level 2 9/29/2017
(guselkumab)
Stelara Serious infections Level 2 8/23/2017
(ustekinumab)
Silig (brodalumab) -Hospitalized neutropenia Level 2 8/23/2017
-Serious infections
- Myocardial infarction and
stroke
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CDER and CBER also perform pharmacoepidemiologic studies in collaboration with
other Federal partners including the Centers for Medicare & Medicaid Services (CMS)
and the Veterans Health Administration. In addition, CDER uses the Clinical Practice
Research Datalink, which captures United Kingdom longitudinal patient-level EHR data.
CDER uses RWD from the Centers for Disease Control and Prevention National
Electronic Injury Surveillance System-Cooperative Adverse Drug Event Surveillance
project, an active surveillance system operating in approximately 60 hospital emergency
departments across the United States to specifically evaluate drug abuse, misuse, and the

potential for self-harm.

Sentinel A#tiC, US O RWEZRIRIET — 21z T, UK OBEEIRT — X X — 2]
A3 2z epndsTw3, BEIC Sentinel System 1, 2000 25 2018 £ % CiclusE
IN-3E1,080 o RBEEEID, FRTIET7TTFHIDHEE > TWEH, e idhl
W11 THARBEOZERNGERT -2 CHEAT 47T « A7 474 FORABT
NTHEY, WEOMEBEVIES -Hfl23H 5 (131 [14],


https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2017/209310Orig1s000ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2017/209310Orig1s000ltr.pdf
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CPRD E€|3 UK ® s ) DI EDETH LT (GPRD EhHRMAL) 1tk 35— & ~—2
T®» % GPRD % Jytic Hospital Episode Statistics (HES) Admitted Patient Care (HES
APC) data, HES Olf{RT — 27 &%) v 7 X @ BT —4X—2Th 3. (FE2FEFE
2 fi%6 2 HS )

In addition, CBER has created focused surveillance efforts within the Sentinel System
for vaccine safety, using the Post-Licensure Market Rapid Immunization Safety
Monitoring (PRISM) system, and for blood components and blood derived products
with the Blood Surveillance Continuous Active Surveillance Network (BloodSCAN). In
September 2017, CBER launched the Sentinel Biologics Effectiveness and Safety
(BEST) system, an expansion of the Sentinel Initiative and other evidence generation
capabilities that adds a number of new data sources, including EHR and medical
claims data, new analytic tools, and new collaborating institutions.

Blood Surveillance Continuous Active Surveillance Network (BloodSCAN), Sentinel
Biologics Effectiveness and Safety (BEST) [15]

k[E FDA @ Center for Biologics Evaluation and Research (CBER) %, A:¥%i#|%
L, e AMEOMREZIT-o CT\W5., CBER O X RIKIMIE & AT - #H A H ARSI,
77 F v ROBIETHRENEENS. CBERIZZ OB D T4 79 4 7 Ak %B L TK
ez 2720, Xo7a 77 Lzl hoERRE 7 e v RICHAL TV 5.
BloodSCAN X Sentinel System Tl Blood Safety Continuous Active Surveillance Network

(BloodSCAN) & FEd &, IR & Mg A o Ze 4P Bt £ 15 % 24 € 7= Sentinel System
DY TaviR—3v FTHs. BloodSCAN 1%, THRATR TR EDER 4 7o A SIH] D 24
HoFHmIC b FIH XN TS

Postlicensure Rapid Immunization Safety Monitoring (PRISM) [16]

7 7 F v OREVEERICE S % 4T/ Sentinel System % 72 vK—*% v F. PRISM
FHIRAT R ORI D L v o —FIcHE S N2 BN X 2tty 7 F L O &5 D 72
DICEFINTW S,

£ The Clinical Practice Research Datalink, Medicines and Healthcare products Regulatory Agency
L the National Institute for Health Research (NIHR) 283k [F ¢ L T\ %. CPRD I, HEEE+ D
GP A v } 7 — 7 b bEAIL L CINE L 72 57 — 2 k4 2 ERBE T — 2250 ¥ 7 ST 3.
https://www.cprd.com/linked-data

Eh General Practice Research Database



https://www.sentinelinitiative.org/sentinel/methods/conducting-vaccine-effectiveness-surveillance-sentinels-prism-program
https://www.cprd.com/linked-data
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Mini Sentinel I% Sentinel System & 720, T —& = b F—=DBu—h AL F—RIZH LT
DT 7T LR IGEICEITCE 2 X HICT 2T — 2 & TH 5 SCOM 2AEA I N T
W3, 7z, SCOM icxfL <, otz BEifk3 2 v —, EREREMERIRIZ 8&5H5
57 ZfffEIC/ECTE 2 Web 7 7V 77— =2 v ORAFEICINIZ T, Sentinel System o
7 — X %— bk F—=DIAMNT Medicare Claims Synthetic, IBM @ MarketScan® Research
Databases % SCDM ICZ 2L T Sentinel System & [RIERICHOMTRIREICT 2 7' 7 F 408
BHFE S LT B AT

However, the use of RWE to support effectiveness determinations is much more

limited. For example, CBER has used CMS data to evaluate the comparative
effectiveness of preventative vaccines, including standard-dose and high-dose

(Izurieta et al. 2015); egg-based, cellbased, and adjuvanted influenza vaccines (FDA
et al. 2018); and the effectiveness of a herpes zoster vaccine (lzurieta et al. 2017).

Submitting Documents Using Real-World Data and Real-World Evidence to FDA for
Drugs and Biologics Guidance for Industry DRAFT GUIDANCE [17] oIV i &-ffi 0 HZ5 &
FHZ RWE 23T 2HE L TRBPIR ST WS,

- HTEL DR O F MM X 3 et B BT T 2R R SRS 5 (5] SE(EA(LERRERER©
RWD v — 22> b0 IE X I3 ket ofERIc BT 2 EH A INET %)
T 2ET, ARIN-HEOEREEL2 Y F— 2l 2Rt 2L -
— ZhREDIBAN X 1325 5H
—#%h&E, %GEHHE, XIIRGREEOLHE
—H L WAHER~o#
—fth & FLEE L 7= G R AR O &
— G E BT %
— Z DIE D DR DA H

ZOH 1 EE 1HiCIBEE DO RWE OEBROMHER L LT, FDA ALt HIC
BWCEELERIECTH 2 Sentinel System % Fus T 4 7n i B AHIE CEIIL B 2 S50 L
TE/-Z L& Z2DEEDMS, Sentinel System IS DFT —% Y —2 L LCDAT 4T T -
AT AT AR« F =2k v Z—(CMS):BHHEARES, CPRD, 2XKEREH Tt v
2 —B2RKEBFEEF—_A T VRV RATLEFIHL T3 2 &, 51T Sentinel System @
F7avE—3%v k& LTDPRISM, BloodSCAN, BEST & 27 A% {EK L THHY —n
T =2V —ADPREEMEL T\WE DA R I TS, HahtEicBI L <Tid, RWD

I i 2 21
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KO RWE ZFIFHZNTlEv 3 b DD, Framework (X 21 USC 356g oA EAITH b,
FEZNELL L OERD B2 DI TEAEL, W OpOHPFIFTRINTVEDHTH
5.

55 2 #fi Supporting FDA’s Regulatory Decisions of Effectiveness
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éln limited instances, FDA has accepted RWE to support drug product approvals,é
primarily in the setting of oncology and rare diseases. When approval is based on a%
S

single-arm interventional trial — often when using a parallel assignment control arm

is unethical or not feasible and usually when the effect size is expected to be large,
based on preliminary data — the supportive RWE has consisted of data on historical

éresponse rates drawn from chart reviews, expanded access, and other practice
§ settings.

FDA 2> & Special Protocol Assessment Guidance for Industry 25 2016 4 5 H I draft 23
KB, 2018 4E 4 Hickwidfbahtwa 18 %72, HPREOARLMED F T 7 b
HA R ZH20194E3 HicABIEnTw3 18 2742 CRWD 24k Ea v bu—rn &
LCHIAT 2 1cid, FREOEIER, W DIAR], IRTOER, fink M OslE o R E %
G2 2000 d 3 B R ZEDT, HOW 25 R CHERF L IFFEICHUT 2 082 H 523, 5
HasHE & FHliIC X Y A[RETH 5 L I NT W3,

PR3 D FEE RN RWD KUY RWE 2w 3 B0 F 77 A4 5wz Wlo
Appendix i, HFEERNZ RWD, RWE Z2& DA N—% R TF = v 7 ) R F IR
ThTnd (& 2).

# 2 HEEERNC RWD, RWE 28 U0H&0h - — (EEH

Purpose(s) of Using RWE as Part of the Submission (Select all that apply)
(o —ff & L CRWE 23 2 HIY (AT 2023 XTGER) )

[J To provide evidence in support of effectiveness or safety for a new product approval
CHrd SRR OB NME X Z 22 BAHF 25E0L e L <)

[J To provide evidence in of support labeling changes for an approved drug, including:
(LIT 2 &8, KRS NI EYOBUREH O K — MCBIF 26l e L O)

[J Add or modify an indication GEIGHE DB 13Z55)

[J Change in dose, dose regimen, or route of administration
(58, %G5, X352 D2 H)
[0 Use in a new population CGHT L W RERCOfER)
[0 Add comparative effectiveness information (%41 D FLEAFHR DB N)
[0 Add safety information (Z2E#H%ZEMNT %)
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[J Other labeling change. Specify: (% D135 DEIRDZEFH, FEMFECED

[J To be used as part of a postmarketing requirement to support a regulatory decision

(HH EoREE YK — T 7200 filREEFO—#e LTEAINS)

Study Design(s) Using RWE (Select all that apply)
(RWE 2 L7222 74 THA4 v (N T2DDETATHER) )

[0 Randomized clinical trial (SE{EZ L EGHRHER)

[J Single arm trial (v 7 V7 =L+ Z4 T L)

[J Observational study (#1%HifF%%)

[J Other study design. Specify: (Z DIZ0DET 4 v, FEMGECEHED

RWD Source(s) Used To Generate RWE (Select all that apply)
(RWE o4l En3 RWD ¥V —2 (Y43 3d 0% 3T XCGER) )

[] Data derived from electronic health records (B OELNZT — &)
[J Medical claims and/or billing data (& EE K O/ X iiER 7 — %)
[J Product and/or disease registry data (B5 e 08/ IR EE T — &)

[ Other data source that can inform on health status. Specify:
(fEFERE 2 BAITE 2 Z DIED DT — X YV — R, HlEEHE)

Blincyto (blinatumomab) was initially approved under accelerated approval for the
treatment of Philadelphia chromosome-negative relapsed or refractory B-cell
precursor acute lymphoblastic leukemia, based on evidence of complete remission
(CR) and duration of CR from a single-arm trial, the response rate of which was
compared to historical data from 694 comparable patients extracted from over 2,000
patient records from European Union and U.S. clinical study and treatment sites
(Przepiorka et al. 2015). Further study in a randomized controlled trial was required
by FDA to verify the clinical benefit (Tower study NCT02013167).
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Przepiorka et al. 2015 (200> Blincyto ® etafkfatt o FEFet: £ 72 (3BT O RiTEK B Ml
A Y vOoSIERRME AR A R & L 72 HEE o BRI, HER o ZE8h%E (CR +
CRh) @ sl E & 95%Cl 23 b L7z, ZBRhFE D 95%Cl TRRA 34%CTH 2 DITH L T,
X FrYArayba—i (HC) » 56507 CR+ CRh OH#EEME X 24%, 95%Cl 1% 20%
-27%TH Y, Blincyto ® 95%Cl TRRIZ HC CI95% LR % Erl>Tww3 Z & 45, Blincyto
DEMED TR E Nrz,

Sentinel System % iR L Cillk @ FEHRELE, 0 BAR & W5 I BB R BE 2 B N3 % FDA-
Catalyst 21z 35>»T, Sentinel System % fiva7= RCT Study @ %E:FaER [Implementation
of a Randomized Controlled Trial to Improve Treatment with Oral Anticoagulants in
Patients with Atrial Fibrillation (IMPACT-AFib) | 732017 %5 A 26 2021 & 12 A o#AR
TiffbhTwa, i, LEMEILCKAET DY 2 7 BEeRingo £i#% (CHA2DS2-




O nER

VASc 227 z2) B3 PIEHEER DM %0 720 0 BE I OCERIRIEE ~0HE
MADIEELLREECTH D, Sentinel DA V75257 F ¥ %{FHL CHGFOERET —
2 xabRo—HE LCHfT 2 X ) Icikitancn s,

FDA-Catalyst (3 A EEHAIZ I N T nz®, EFIFAFHI N TWARWD, KiTT 3
Sentinel System (3% ® WEB %4 MCEHlic nzd oA Y 2 bicxn 221527 L7723 o,

IR, RRMWET v AL, WXy (RetiHl, EESH) Lo kR TR TE S
[23],

Sentinel System D & L TFHix D Montelukast fEFI#2 DREMRFR A XYV F i DV THE
vt 3 [24],

Sentinel DT — % ~X—Z (Sentinel Distributed Database : SDD, #ii#& 2 &) %
Ao TEFIcRE S mMECEHET LA F—EEORBICHbh e 4 a2 b Y o v HESE
(LTRA) T&® % Montelukast I DWW T HK Z & OMFFEMHESIA X v P O, G
DB OHEEZ BV & L 728ERWISE 3 Thbi/z. SDD @ 16 &7 — X 38—+ F—icxf
LC20184 3 H 22 Hicohr ) 7 = 2 b p3kf5 3, {80 1 2> A D 4 A 22 HIC Sentinel
System @ WEB %4 FiC 2 hofE B2 & & 7z,

#9LE 201948 9 A 27 HoZEATHMS e (251,

 Trials Generating RWE

Randomized trial using RWD to assess dose response: ADAPTABLE (Aspirin
Dosing: A Patient- Centric Trial Assessing Benefits and Long-Term Effectiveness;
start date April 2016) (NCT02697916). This pragmatic clinical trial compares two
commonly used aspirin doses, 81 mg and 325 mg, by randomizing 20,000 patients

with a history of myocardial infarction or known atherosclerotic cardiovascular heart
disease to one of the two doses. The trial uses electronic algorithms to identify
potential participants from the National Patient-Centered Clinical Research
Network (PCORnet) health system partners. The trial is integrated into routine
clinical care with minimal inclusion/exclusion criteria and no treatment protocol
requirement beyond the assignment to one of the two doses of aspirin. The trial is
using EHRs and claims data (through PCORnet) to capture primary endpoints such
as death, hospitalization for non-fatal myocardial infarction or non-fatal stroke, and
secondary endpoints such as coronary revascularization procedures, hospitalization
for serious bleeding, and other patient-reported outcomes (Hernandez et al. 2015).

Randomized trial using an established registry: VALIDATE-SWEDEHEART (The
Bivalirudin versus Heparin in ST-Segment and Non-ST-Segment Elevation

NN N NN N NN N NN AN NN NN AN NN NN
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Myocardial Infarction in Patients on Modern Antiplatelet Therapy in the Swedish
Web System for Enhancement and Development of Evidence-Based Care in Heart
Disease Evaluated According to Recommended Therapies Registry Trial; December
2014—May 2017) (NCT02311231). This trial was a registry-based, multicenter trial
in which patients were randomized to bivalirudin or heparin during percutaneous
coronary intervention. The composite endpoint was myocardial infarction, all-
cause mortality, and major bleeding at 6 months. A national population-based
Swedish registry platform was used for continuous enrollment (all patients at
participating centers were evaluated for enrollment), randomization, data
collection (including baseline demographic data, procedural data, and clinical
outcomes), and follow up (Frobert et al. 2013).

Framework Ti% 2 o RWE 75: 3 7= DEAEAACRER AN T T 5. FEMIIE SR
ICRE D, B HEM % BT

Pragmatic real-world trial Z FH\ 723 @
Janssen #:® INVEGA SUSTENNA (paliperidone palmitate) o [26]

W OEEIREAEE TR X 1L 2 B, HEMELAE 2R e 7572010, HARIEL
S, aE 2 FRICA R & 2 EUFEFEEREGIEIC X 0 8 & W N O ft e K FiE
BEEWRE L-3 H 1EEFSRGO VI F Vi) =) N emBHE53 545
VHEY, JIFTVEY, YRARY Ry 7TEEOEE OROPURHRERICOWT, &
Y DBBED KM IIFER T coMMZ FEL Yy FFRA v b & LB % pragmatic
randomized open trial i< X b 2l L &ZE & 7z,

EHR 2> 518 6 W72 BEE T — X DAE D AT X 2 # BN
Pfizer #1:® Ibrance (palbociclib) D] [27]

HAARBEDIICEEDHAR A DHEIGINEIME -, 2 OFEIGENMIX, IQVIA Insurance
database, Flatiron Health Breast Cancer database K& U* the Pfizer global safety
database 22 b D7 — X 1T X 5T FDA IR X 7z, The Cancer Letter i< X % FDA,
Pfizer #1:, Flatiron Health ~® 4 v 2 v 2 —IZROFHR I N T 3

(2019 4F 4 HKfriT) 2 X5 ENEIET — X1 X 2 EFESOEHENM 137D T
TH 5.

- RWD i X 2 5t (g oZqt) & ZetoiHfisfrbiiz.

- EHR 2258l L 2ELLT — 2 085Hw b7z,

- BUOABAREINTH LD TARRS T TR 2 FEET 2 2 & I3 HE
T, BERECHHTE 23HLIIR> w3

S
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- FDA & Pfizer thi35&imIC X W %D RWD 22537z Y — X, =V FHA4 v RO
TR Y a2 —HE R HRENER T N7,

EHR % RCT i FH > 5 4]
HARMONY Outcomes Trial [28]. [29]

2 BUBERIREBRE O FE o ODIME A4 R v Mo 3 2 BHEMBERE TRGEICT A e 7 v F R 28
MUSEOMEOFHEZ HiE L7z GSK th23%ik 3 2 EEHEFHBcH 5. X T
WILHE R 7 L 2 BEBMR~DSMEHE T 2546, HRSMEE IIEHERRICT v E
INFRENIZT TR REZBMTE2 70— FNhic 1:1 O CEELCE Y BTOHN
3. PEMFBESMERIZIAE 9400 ATH 5. Zofftgeix, HHESNE oEE 02 IR/
FROMATIERGFEINT WS, IESNE L oL 7 v 224 Lk 4 »H LT, 7
RIOFHMIC X, ke, Bl e ko ae o FHl, HiEmEr&ENn 5. K611 0 F%H ik
HEROMEA XY (MACE) 2884 T % Gkt I, REBRIARMIZ 3~ FLHEE I N
TWw3, MACE ICIidLIMESE, OEFTESE CLIEFETE), Masd, RLEPE (ABERE O
DA/ B/ BN, EREEROMEIC X 2) OABRBEENS. 4 XV b7 L 72 5
ZERICX Y ERT CRHfi T 7z,

FHIIE MACE OFIRZEICEAL T, BERBEOAKIIH L TTILETILF FHREREICEB
MENTIHEDIELUEFMT 22 & TH S, BIMOHMWE LT EHR I3 32 XRDHIHE
DIHBIIIIIE 23 TN T\ 3.

- EHR THEBINZEZFO Y X 2L C, HBoEREESICT 57O DOFEEEDY

fiti.

- BT CRFOR—=2 74 vFED A4 2 EHR 7 — & o & o FFHi.
- EHR 7 =2 Zf{H L Cilo 7 + v —7 v 7R IcBLD0H 5 4 R v + DR,

Baumfeld Andre E @&z 301z ik, FDA K UF EMA 23 2010 4E 25 2019 4F o [ ic 3
KR, EH DR NEISCIE RO ERREEZ R — T2 -0 /NN EEEOFII A % &
RWE ZFH L7z 22HnRICE LD OLNTWEDTEIEI N0,

E S ERE, WL L VL IRDEHCE, ESME L LT3,
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28 3 Ei Trial Designs Using RWD to Generate Evidence

2 118 Randomized Controlled Trials Integrated into Health Care Systems
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The integration of clinical trials into health care systems and capturing outcomes from
< clinical practice is not new. For example, in the late 1980s, researchers in Italy <
2(|\/Iaggiono et al. 1990) conducted a randomized clinical trial at the site of routineé
2clinica| care by randomizing 11,712 patients with acute myocardial infarction toé
2 receive either standard care or standard care and 1.5 million units of streptokinaseé
éintravenously. A stated objective of the trial was to eliminate the divide betvveené
~ clinical research and clinical practice (Rovelli et al. 1987). Nearly all cardiac care units -
o in ltaly participated in the trial, and outcomes included in-hospital mortality and<
% mortality at 6 and 12 months. %
<

can include some pragmatic elements. Trial integration should facilitate collection of

outcomes and serious adverse events using RWD. The box Trials Generating RWE
provides examples of trials using RWD to generate evidence about the potential
benefits or risks of a drug. These trials share certain characteristics, including use of
outcomes when there may be less diagnostic variability, which therefore may be well
captured in RWD sources. In addition, the lack of blinding is less likely to influence

<
As previously noted, clinical trials can be integrated into the health care system and
outcomes such as myocardial infarction or stroke.

RWD ZH Wz v 57 v 2AIHDF ¥ A v & LT, Framework <Tl“ LMK # ML 7=~
WX T (W) > XT74E, EFEDEKAGZS L 7= Pragmatic Trial 1287 L 1> & DT
(ZHEC LI LT3, file LT, 1980 Ffipficitbiiz, 412 ) 7T OWMEELHE

CROERIIGICE VT 11,712 Ao RO ER 2R e L BRI T2
(31]

FDA lZ~NVRT TV AT L, $hbbHEBRE Z Oiliky X7 LRGSR % 204
LT, 7Y A LDE, RUOEEREERRONEFREI NS BT TLLEZ TS,

Pragmatic Trial Tl, BT A vicd X238, /4 XB% b L, BEDEIE
22 D% 0o, RONFESME R CHEN & 12 BRABR I L, FESIERD
%75, Tz, BE - BIEOMECHEBII VR R 5720, BMAAERFROBE 120K
T42. —F, BEEAERL A —FZY FFEA v MIHEZRCBLWThREFI LT,
BRHEDOETRRELS AV EZLNE 720, HESMERDOEMC LY, EERAFERR
RHERARY FOFRERRZCT RS, 2770, BB F Tk Pragmatic Trial T
X, 77 A LDFHMICAA T RABAL @D 5. [Trials Generating RWE] (Gf 1 E55
2 i) THRAN SNz 2 DDFHERTIL, FEE R LHIEER SN — P2 v PR v b B FEE ARG
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MIEBICREEINTED, M LEOANL TRABAN SO WEBWNART Y P AL EHALT
WL RBHEL W5,

73, 2017 4EFE #U3E DS %84 TF5 [Pragmatic Trial @22 2 x| [B2hci3, kv Et
#iC Pragmatic Trial IO W TSI N T WA D TEHMIZZ b 5 2SI N,

%5 218 Observational Studies Using RWD to Generate RWE
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éObservational studies have been used to support regulatory safety decisionsé
however, treatment assignment based upon physician judgment, rather than random

2 assignment, creates a challenge for establishing causal inference that must be§
§addressed to support the acceptability of observational studies for effectiveness§
§decisions. Randomization is used to prevent bias in allocation of the intervention by§
§ creating study groups balanced for risk factors for the targeted outcome and has been §
* considered a critical element in establishing a causal relationship between medication S
use and health care outcomes.

Although observational studies may provide credible evidence, there is a stronger
scientific justification for deriving evidence of a drug effect from randomized
controlled trials as compared to observational studies. Despite literature citing
examples where observational and randomized trials have reached similar
conclusions about treatment effect (Benson and Hartz 2000; Anglemyer et al. 2014),
there are also examples when effects identified in observational studies could not be
% %

reproduced in randomized trials or when the effect sizes differed in direction or
magnitude (e.g., Cooper et al. 2014; Hemkens et al. 2016; Guadino et al. 2018).

FDA is aware of recent efforts to use rigorous design and statistical methods to
replicate randomized trial results with observational studies and to derive general
rules that might increase the chance of obtaining valid results using RWD in
observational study designs (Franklin and Schneeweiss 2017). As previously noted,
although some examples show concordance between randomized trials and
observational studies, other examples show divergence. As recognized by the authors
of a recent observational study that was designed to replicate the findings of a
regulatory drug trial (Fralick et al. 2017), retrospective reviews of the literature
comparing randomized clinical trial results to observational studies “provide single
summarizations of the differences between these two approaches but provide few
insights on the validity of individual real-world data analyses.” The authors further
suggested that “to establish a meaningful baseline, the FDA will need many sets of
randomized clinical trials with prospectively designed, nonrandomized analyses to
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match the populations included in randomized clinical trials across a range of clinical
questions, each investigated with a set of designs and methods following rigorous

epidemiologic principles.”

As part of its RWE Program, FDA will evaluate the potential role of observational
studies in contributing to evidence of drug product effectiveness. Efforts to replicate
the results of randomized controlled trials using more rigorously designed
observational studies may provide insight into the opportunities and limitations of
using these designs in regulatory decisions.

ZEMEICOVLTHHEIYROBEREL I F— b T30, BENE» /RO RWE
IO T & 72, Framework T, "BIEEWIF/IZIGH T X SR EIEN TE S8 LItk
WL, FERIRIRIC BT S evidence EHT DR TIZHEIE LIS IC L D 35 O FFFEHTIE 25 11
BB BRI NT WS, ZoXIIC, BHEIRT VA v e A9k BEEICH 35
A, BERENY AH g Tld e < ERTOHWICIE S CIRIE~DOFI W T IT 3 fThbhTw 5 2 & A
LD,

Framework T, AXTED R IC B L TEISWIFERE R 3% T AN b5 72 91T, Franklin
O DEE IilB& T A oM A, RWD O Z et L, 224 kbR %215 % lEE
MerED 5 — A R 2H #lAa BB, Fralick & oBIZEHIZE CEEAL
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58 2 & Framework for Evaluating RWD/RWE for Use in
Regulatory Decisions

% 1 81 Using Trials or Studies with RWD/RWE for Effectiveness
Decisions
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° “FDA will work with its stakeholders to understand how RWE can best be used to:

2increase the efficiency of clinical research and answer questions that may not:

i have been answered in the trials that led to the drug approval, for example how a-
¢ drug works in populations that weren’t studied prior to approval.”

i Janet Woodcock, M.D., Director, CDER
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As previously noted, there is considerable interest in using RWD to generate RWE to
support regulatory decisions about the effectiveness of drug products. FDA has used
RWD primarily in its evaluation of safety and only in limited circumstances to inform
decisions about effectiveness. FDA’s RWE Program will therefore focus on exploring

the potential of RWD/RWE to support regulatory decisions about product

effectiveness. Specifically, FDA's RWE Program will evaluate the potential use of RWE
to support changes to labeling about drug product effectiveness, including adding or

modifying an indication, such as a change in dose, dose regimen, or route of

administration; adding a new population; or adding comparative effectiveness or

safety information.
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F1ES LAICHEHEL 28 Y, Vioxx Ff2 ki, FDA ofilReL MoK E 2
FDAAA 12 X vigfk ¥ 11, Sentinelinitiative 1 X » Mini Sentinel 255k x h, LLEHD
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BHF T 2D AT N TE 2. EU-GVP Module 8 iCix post-authorisation safety
study (PASS), post-authorisation efficacy study (PAES) 2AEFE I, EHI N T3,
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The framework will include consideration of the following:

1 Whether the RWD are fit for use

2 Whether the trial or study design used to generate RWE can provide adequate
scientific evidence to answer or help answer the regulatory question

3 Whether the study conduct meets FDA regulatory requirements (e.g., for study
monitoring and data collection)

Z @ Framework Il “ &5 vy o ZFG K 2705751 > 25, B4 o BiIcEZ &
DICA R L FIZHIFF B TE E DR L I wo-Ratd G INT VS, 2D X
57t RWD « RWE oflJfH& LT, iz, Special Protocol 18% v 2& AT 3 C
&2, HRBRICERRN A 7 4 v b OEREZ TR I NEE DN AR (confirmatory
study) Oz & TEBHHENEDSE Z DN B2, hoFEEGD, EHEOS KTk,

FDA 205 2019 45 Hicank I v7z, EEMFOHGEERNC RWD U RWE % v 55
BOF 77 A4 2y 2 WhziE, RWE ofghfEaid, BEFO Investigational New Drug
exemption (IND) x4 28 L\v»7 1 kb 2 (RWD, RWE OFf| BN X v AlH
N3 RWE of[HZ L) oftH, NDA Xii Biologic License Application (BLA) D#ifE
IR & 72 BT Fe s &, RWE off HZEamd 2 RSy 7 — YV h Uk 4 e of7
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FDA intends to use this three-part approach to evaluate individual supplemental
applications, as appropriate, and more generally to guide FDA's RWE Program. The
RWE Program will involve the establishment of demonstration projects, engagement

- with stakeholders, the use of internal processes that bring senior leadership input into -
the evaluation of RWE and promote shared learning and consistency in applying the
framework, and the development of guidance documents to assist sponsors interested
in using RWE to support their work.
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FDA F7v—o75—% %Exuuo)ﬁﬁb‘l‘ﬁ?ﬁﬁ CHwaZ & Ci_Lf’/\Eﬁi b T, EFIR
F'EJ CBAT MR Z 2 720 0c, REOIMBERE T 3E, *ﬁfﬁuﬁm# , P/

F , VUBMEFRAE, Wi, COPD, A4, PIAENREE, AEE{K T 7‘;}: 30 ko 7 /5?
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PubMed @V v 7 pMg#i T3 (R 4 I N TV 2 HEEFHL MK %2 X & 1c %
HIL7-b D). (Appendix @ [Effectiveness Research with Real World Data to Support
FDA's Regulatory Decision-Making] ZH8)
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Evaluating the Use of Nonrandomized Real-World Data Analyses for Regulatory Decision
Making.

Jessica M. Franklin, Robert J Glynn, David Martin, Sebastian Schneeweiss
Clin Pharmacol Ther. 2019 Jan 13. doi: 10.1002/cpt.1351.

HE FoEBERE IcmEALL I N TR 72098 2 & EE L3 3 2 BICITFe# & Y
R EE TN EEEAMEOERN L HFIL O L v a2 —2{@ET 2 720D 7 u v ZDIRZE,

Use of Health Care Databases to Support Supplemental Indications of Approved Medications
Michael Fralick, MD; Aaron S. Kesselheim, MD, JD, MPH; Jerry Avorn, MD; Sebastian
Schneeweiss, MD, ScD JAMA Intern Med; 2018 Jan 1; 178(1):55-63

BIGOEMZ BT 2541, HENZRZ 7TOREICE T 23y oA L #HFRICBId 5 RWD ©
AT BN ISAE ICBE 3 2 BRERE Lo b L7\,

Synergies From Integrating Randomized Control Trials and Real-World Data Analyses

Mehdi Najafzadeh, Joshua J. Gagne and Sebastian Schneeweiss Clin Pharmacol Ther 2017
Dec;102(6):914-916
RCT & 2> b EANICIUEE & 7= MEWTI 7 L — L 7 — Z DA IC X 0 SEE W il I sh R 35
bhd L ERE

When and How Can Real World Data Analyses Substitute for Randomized Controlled Trials?
Franklin JM and Schneeweiss S. Clin Pharm & Ther 2017 Dec; 102(6): 924-933
Hifl Lo BRBRED 70D RCT % RWD O TIc XK WREBEFTZ 20089 D2 RaTd 2 RO,

Comparing the performance of Propensity Score Methods in Healthcare Database Studies
with Rare OQutcomes

Jessica M. Franklin, Wesley Eddings, Peter C. Austin, Elizabeth A. Stuart, and Sebastian
Schneeweiss Stat Med 2017 May 30; 36 (12); 1946-1963

A AR 3 7S X B 5HGIHEEFHEE B ICB 5 R 7 4 b —o¥—,

A bias in the Evaluation of Bias Comparing Randomized Trials with Nonexpiramental Studies

Jessica M. Franklin, Sara Dejene, Krista F Huybrechts, Shirley V Wang, Martin Kulldorff and
Kenneth J Rothman Epidemiol Methods 2017 Apr 22;6(1)

RCT DR Z HFa L 72 X ZfENTIC X 2 I RAETE O EHXE & RWD D HiE %2,

Improving Therapeutic Effectiveness and Safety Through Big Healthcare Data
S Schneeweiss Clin Pharmacol Ther 2016 Feb 17; 99(3);262-5
fEREEREY v 77 — 2 O3, R

Real World Data in Adaptive Biomedical Innovation: A Framework for Generating Evidence Fit
for Decision-Making

S Schneeweiss, H-G Eichler, A Garcia-Altes, C Chinn, A-V Eggimann, S Garner, W Goettsch, R
Lim ,W Lobker,D Martin ,T Muller, BJ Park, R Platt, S Priddy, M Ruhl, A Spooner, B
Vannieuwenhuyse and RJ Willke Clin Pharm and Ther 2016 Dec; 100(6):633-64
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Regularized Regression Versus the High-Dimensional Propensity Score for Confounding
Adjustment in Secondary Database Analyses

Jessica M. Franklin, Wesley Eddings, Robert J. Glynn, and Sebastian Schneeweiss Am J
Epidemol 2015 Oct;182(7):651-9

ZEAK BN DR R 2 7 & AEAMLEIREAOHTIC X 2D v T a1 —v 2 Vi X 5 I

A review of uses of health care utilization databases for epidemiologic research on
therapeutics

Sebastian Schneeweiss, Jerry Avorn J Clin Epidemiol 2005 Apr; 58(4);323-37

KB T — 2 X =2 DHMMIC XY, WA~V b, BEOHEZHEICE T 2 HRM i ] g
L7 5h, T2 ORYM, FElZRRRIEHRO XA, SR OHIEIC O W TEER D 5.

/Additionally, to efficiently process RWD and submit it for evaluation to FDA,/

appropriate data standards are necessary. A data standard is a set of rules about how
a particular type of data should be structured, defined, formatted, or exchanged

between computer systems. Data standards make submissions predictable and
consistent and have a form that an information technology system or a scientific tool
can use. To work with RWD across multiple sources, data may need to be put into a
common format, sometimes referred to as a common data model (CDM), with
common representation (terminologies, vocabularies, coding schemes). FDA
recognizes the importance of developing data standards to maximize the utility of
RWD and is working on identifying relevant standards and methodologies for
collection and analysis of RWD. FDA has already been active in developing data
standards for regulatory use and will continue to expand its work in this area. FDA will
consider data standards along with the other critical aspects of the RWE Program.

A2 7 —RICDWT, “RWD ZX)FHIICHEE L, FDA ICFHIlTD 7= 2 IC18HI 38 7 8 IC
It, )% 7= ZHEP BRI TH B, T ZHEIL, FFEDK S TDT— X %22 —
KX FA[ITEDL S ICHEEN, &F Z4—~vrv b, XEAXHTXE T3 —#
DHFITH 5. 7 L, BHEFIEOREE LHHABMHETH S L L Tw5b, Sentinel System
Tlx, SCDM ZEHEMIM L L T\ 525, FDA IXMboEHEL &8, H3iE & CH W\ 5 11
Bitg<dH % CDISC HEH#ED SDTM B ICEERN T 28 2 35 5. FRMIIZES 2 5 5 Hiz S8
I Nz,
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55 2 #fi Assessing Fitness of RWD for Use in Regulatory Decisions

% 118 Assessing Data Reliability (Data Accrual andData Assurance) and
Relevance

The strength of RWE submitted in support of a regulatory decision depends on the

clinical study methodology and the reliability (data accrual and data quality control

(data assurance)) and relevance of the underlying data. In general, FDA does not
endorse one type of RWD over another. Data should be selected based on their

suitability to address specific regulatory questions. For the purposes of evaluating
drug safety, for example, FDA has already outlined its perspective on using RWD
available in electronic health care data systems for safety studies in its guidance for
industry and  staff Best Practices for Conducting and Reporting
Pharmacoepidemiologic Safety Studies Using Electronic Healthcare Data
(Pharmacoepidemiologic Guidance). The Pharmacoepidemiologic Guidance includes
recommendations for evaluating the data sources used in pharmacoepidemiologic

safety studies.
VA Y Y VO VA VA VA Vi VA VA VA Vi Va VA VA VA Va VA VA VA Vo Va VA VA VAV VA VA VA Va Va VA VA VA VI VA VA VA Vi Va VA VA VA Vi VA VA VA VA VA VA VA VA VA VAVAVA VS

FDA 1%, S&HI%E 21y 2 ERFFEIC EHR Z v 238564 0 77 4 & v 2 (FDA guidance 2013)
BTz, LATD 62D FF 2 X v b2k Y JRHIT 3~ T 0 IEFIE 710 % St 158 vl BE
B fRIITA XV AL T2 e LTHAL TS, Tibld, FICHRHAE LML
FTHHLEZFICII R LA RV, Lo T, RWD ZHW35E8IISHI Nz 0,

+ FDA @ Good Pharmacovigilance Practices and Pharmacoepidemiologic

Assessment (FDA guidance 2005) [42]

The International Society for Pharmacoepidemiology’s (ISPE’s)® Guidelines for
Good Pharmacoepidemiology Practices (GPP) (ISPE guidelines 2015) [48]

+ The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) statement (von Elm, et al. 2008) [49]

+ The European Network of Centers for Pharmacoepidemiology and
Pharmacovigilance (ENCePP)® Checklist of Methodological Standards (Bi7E (%
ENCePP Checklist for Study Protocols (Revision 4) [50])

+ Guide on Methodological Standards in Pharmacoepidemiology (ENCePP Guide
2018) [51]

FDA guidance 2013 Ti%, RWD Z 7=t DG FICLAT 2 R IC K35 2 & &K
DT3B,
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https://www.pharmacoepi.org/resources/policies/guidelines-08027/
https://www.sciencedirect.com/science/article/pii/S174391911400212X?via%3Dihub
http://www.encepp.eu/standards_and_guidances/methodologicalGuide.shtml
http://www.encepp.eu/standards_and_guidances/methodologicalGuide.shtml
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FDA has gained considerable experience assessing electronic health care data (e.g.,
EHRs, medical claims data, registries) through experience with the Sentinel System
and other data systems. To assess the RWD used to generate RWE in the Sentinel
System, FDA considers data reliability and relevance. Reliability includes data accrual
and data quality control (data assurance). For medical claims data, this would include

the assessment that the International Classification of Diseases (ICD) codes (e.g.,
ICD-ver.10-Clinical modification (CM)), which describe the medical diagnosis for
which a claim is submitted, are present and in the appropriate format for use with the
Sentinel System CDM and analysis tools. For EHRs, since laboratory test results
obtained during routine care are not uniformly coded or documented in a standardized
manner between organizations or within organizations over time, the reliability
assessment includes checking the laboratory data for completeness, consistency, and
trends over time, including the use of reporting standards such as the Logical
Observation Identifiers, Names, and Codes (LOINC) system.
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While the reliability assessments consider whether the codes or combinations of
codes adequately represent the underlying medical concepts they are intended to
represent, the relevance assessment considers whether the data are fit for purpose
and include an assessment of whether the data capture relevant data on exposure,
outcomes, and covariates. In the context of the Sentinel System, the relevance
assessment also considers whether the CDM contains the critical data elements and
whether available analytic tools are sufficient to address each question of interest.

Reliability (fE#Ef:) & relevance (Z4#) o XFlicowT,

EHR © 7 — 2 % Z“XAH T 2 56D 7 — &2 W FHI i 2T, NIH Collaboratory 12 X
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FDA intends to adapt this approach to assess sources of RWD used to generate RWE
of drug product effectiveness, recognizing that the specific elements to consider will
likely differ by RWD type and the type of research for which the data are intended. For
example, U.S.government agencies, health care insurers, and researchers have
substantial experience checking data quality, validating the data, and using medical
claims data for public health and research purposes (mostly in observational studies),
and there is a good understanding of the strengths and limitations of using medical
claims data as RWD. On the other hand, EHR data, which should provide more detailed
data on the patient beyond information contained within medical claims data (i.e.,
diagnosis codes and prescriptions or other procedures), do not usually show
standardized data in structured fields that can be readily extracted and compared
across systems. In addition, certain covariates (e.g., obesity, smoking, alcohol use)
and outcomes (e.g., mortality, symptomatic changes) may not be consistently
captured in EHRs or medical claims data. It will be important to examine datag
relevance to determine whether the full range of outcomes that could be used for
study endpoints (e.g., disease exacerbations, hospitalization for specialized

conditions, other kinds of disease outcomes) are captured.
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Data from other countries can be another valuable source of RWD, but their fitness
for use in FDA regulatory decision-making could be limited by important differences
in health care systems. Using data from other countries might require analyses that
consider the differences in medical practice, health care delivery, and data reliability
and relevance compared to the United States. FDA's Pharmacoepidemiologic
Guidance provides considerations for using international electronic health care data

in safety studies. FDA's RWE Program will explore those considerations when using
international electronic health care data to generate RWE about drug product
effectiveness for regulatory decision-making.
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Patient registries are another source of RWD that could be used to generate RWE. A
< patient registry is an organized system that uses observational study methods to <
< collect uniform data (clinical and other) to evaluate specified outcomes for a
2 population defined by a particular disease, condition, or exposure and that serves one
gor more predetermined scientific, clinical, or policy purposes (Gliklich et al. 2014).
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<
<
S ~ Registries are generally defined either by diagnosis of a disease (disease registry) oré
< usage of a drug, device, or other treatment (exposure registry) (CTTI 2017). Theé

<

fitness for use in generating RWE requires sufficient processes, such as those to

gather follow-up information when needed, to ensure data quality, and to minimize
2 missing or incomplete data.
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Although different RWD sources will have different strengths and limitations, the
selection of appropriate RWD sources should be based on the regulatory question of
interest and should be collected and maintained in a way that provides an appropriate
level of reliability.

Program Item. Building on the Pharmacoepidemiologic Guidance, FDA plans to issue
guidance on how to assess the reliability and relevance of RWD from medical claims
and EHRs used to generate RWE regarding drug product effectiveness. FDA will also
examine how to assess the reliability and relevance of registry data and international

electronic health care data.
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% 218 Addressing Gaps in RWD Sources
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EHRs and medical claims data may not capture all data elements needed to answer
the question of interest. We expect that these sources will generally record major
events like hospitalization, but other changes in medical status (e.g., worsening of
depression or anxiety, increased joint pain, changes in severity of a dermatologic
condition, worsening asthma) may not be reliably and consistently documented in the
EHR ,if at all. Even when captured, the way the data elements are captured in the EHR
may limit their accessibility. For example, a patient’s symptoms may be recorded in
unstructured data in the physician’s note without the use of standardized language or
a standard symptom scale. Data on changes in the severity of chronic conditions over

time are not likely readily available in medical claims data.
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More effective development and use of RWE will require that information within EHRs
- be more accessible and connected, and tools must be developed to facilitate ©
§ searching such records. As described previously, both EHRs and medical claims data <
§ may not capture patient experience, unless the patient’s experience is recorded as a -
gclinical event by health care providers (e.g., hospitalization or referral to another ©

AV ANVANEVAVANVAVAS

§ provider). Patient reported outcomes,® changes in responses to medication, or non- 0

gserious adverse events might not be reported to caregivers or at health care visits.§

5 Even if the data are captured in the EHR, different health care systems may use EHRs 5

én different formats, making it difficult to collect the same data across the varying%

S records. Moreover, because health care systems often are not interoperable, it is(
difficult to integrate their data systems. This makes it especially difficult to capture
data as patients move between providers or seek care in other facilities. Medical
claims data may be able to follow an individual over time and across sites of care, but
may be limited if individuals change insurers. Medical claims data also often lack the
clinical granularity needed to answer certain questions.

9 See FDA guidance Patient-Reported Outcome Measures: Use in Medical Product Development
to Support Labeling Claims.
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FDA will explore strategies for filling gaps in data that may be difficult to obtain from
currently used EHRs and medical claims data, including exploring the use of mobile

technologies, electronic patient reported outcome tools, wearables, and biosensors.
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Another important challenge is the difficulty in connecting or integrating various data
sources contributing information about an individual patient. Unlike in some countries,
patients in the United States do not have a single identification number that is used
across private health care systems, similar to the social security number that are used
by the U.S. government in the Medicare coverage system. Therefore, methods will
need to be developed to address duplication of patient information in different data
sources and to enable linking data about a single patient across data sources while
protecting patient privacy. In health care settings in which a significant number of
individuals move between health care plans and insurers, it may be difficult to capture

outcomes that occur over years rather than months. FDA’'s RWE Program provides an

opportunity to address these challenges and improve the reliability and relevance of

RWD sources.
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Program Item. FDA will review and, where applicable, publish guidance on potential

gaps in RWD sources and strategies to address them.
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25 3 Eii Potential for Study Designs Using RWD to Support
Effectiveness

% 118 Randomized Designs Using RWD

RWD can be used in a variety of ways and be included in different study designs. As
previously noted, FDA sees promise in the opportunities created by pragmatic clinical

trials, including broader inclusion/ exclusion criteria and streamlined data collection.

Depending on the nature of the disease, the patient population, interventions, and
other factors relevant to the trial, it may be possible to design hybrid trials that include
both traditional and pragmatic clinical trial elements. FDA, therefore, will evaluate the
strengths and limitations of pragmatic approaches using RWD, considering some
important factors:

What types of interventions and therapeutic areas might be well-suited to routine
clinical care settings?

What is the quality of data that can be captured in these settings?
How many patients can be accessed (particularly when outcomes are rare)?

What are the variations inherent in clinical practice?

When blinding of treatment is infeasible, FDA will seek to identify situations when
bias resulting from lack of blinding can potentially be controlled using outcomes that
are less likely to be influenced by knowledge of treatment assignment, such as
clinically objective outcomes (e.g., stroke, tumor size). However, even when using
objective assessments, approaches to ensure consistency in outcome ascertainment
and reporting will be important. Finally, FDA will explore the feasibility of different

randomization approaches in pragmatic clinical trials, including cluster randomization

by institution or practice.

Program Item. FDA’'s RWE Program will develop guidance on considerations for

designing clinical trials that include pragmatic design elements and that generate

evidence of effectiveness for regulatory decisions. FDA will explore pragmatic
approaches to each stage of a clinical trial, including recruitment and enrollment of
patients, strategies for facilitating interventions, and approaches to assessing
outcomes.
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% 218 Non-randomized, Single Arm Trials with External RWD Control
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External controls (e.g., historical controls) are a possible type of control arm in an
adequate and well-controlled study.!® Typically, the external control arm uses data
N from past traditional clinical trials, but in some cases, RWD have been used as the
basis for external controls. Using external controls has limitations, including
difficulties in reliably selecting a comparable population because of potential changes
in medical practice, lack of standardized diagnostic criteria or equivalent outcome
measures, and variability in follow-up procedures. Collection of RWD on patients

currently receiving other treatments, together with statistical methods, such as
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propensity scoring, could improve the quality of the external control data that are used
when randomization may not be feasible or ethical, provided there is adequate detail
to capture relevant covariates.

10 FpA guidance E 10 Choice of Control Group and Related Issues in Clinical Trials. E 10 Choice of

Control Group and Related Issues in Clinical Trials.

Program ltem. Guidance on the use of RWD to generate external control arms is also
being considered.
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[77), 72 35, MAIC &% STC (2 BEFR AT (HTA) D Fefil A T b LK R S T 5 78],

%5 318 Observational Studies
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Pharmacoepidemiology studies are observational studies that examine how drugs are

used and their effects in populations. Broadly speaking, pharmacoepidemiology
focuses on selecting the appropriate data, design, and analysis to obtain a valid and
unbiased answer to the question of interest using RWD.

" FDA has substantial experience evaluating and providing guidance on

pharmacoepidemiology studies that use RWD in the context of safety. As previously
stated, for the purposes of evaluating drug safety, FDA has already outlined its
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perspective on using RWD available in electronic health care data systems (medical
claims and EHRs) for safety studies in the Pharmacoepidemiologic Guidance. This
Guidance is primarily focused on studies designed to test prespecified hypotheses, as
opposed to hypothesis-generating studies, and emphasizes that investigators should
submit protocols to FDA before study initiation and final reports upon completion.!?
FDA anticipates applying many of the principles outlined in that guidance when

evaluating observational studies to support changes in labeling that are within the

scope of this framework (i.e., those that require evidence of effectiveness).

11 Recent recommendations on good study practices from the International Society for

Pharmacoeconomics and Outcomes Research (ISPOR) and the International Society for
Pharmacoepidemiology (ISPE) characterize hypothesis-generating studies as exploratory studies. These
are studies that do not hypothesize the presence of a specific treatment effect or its magnitude, but
primarily serve as a first step to learn about possible treatment effects. In contrast, Hypothesis Evaluating
Treatment Effectiveness (HETE) studies are defined as studies that evaluate the presence or absence of
a prespecified effect or its magnitude and are designed to test a specific hypothesis in a specific population
(Berget et al. 2017). HETE studies, as defined by ISPOR/ISPE, are the primary focus of the
Pharmacoepidemiologic Guidance.

In considering whether data gathered through observational study designs are

appropriate to generate RWE for the purpose of supporting effectiveness

determinations, FDA intends to evaluate multiple questions of interest that could
affect the ability to draw a reliable causal inference, including, for example, the role

of existing evidence (e.g., the natural history of the disease) and how the inclusion of
a more diverse population can result in a heterogeneity of treatment effects making it
difficult to detect smaller effect sizes.

In the context of retrospective observational studies using RWD, FDA will focus on
critical questions such as the following:

1 What are the characteristics of the data (e.g., contain data on a relevant endpoint,
consistency in documentation, lack of missing data) that improve the chance of a
valid result?

2 What are the characteristics of the study design and analysis that improve the
chance of a valid result?

a. Can an active comparator improve the chance of a valid result?

b. Given potential unmeasured confounders in non-randomized RWD studies, as
well as potential measurement variability in RWD, is there a role for non-inferiority
designs?

What sensitivity analyses and statistical diagnostics should be prespecified for
observational studies using RWD to generate RWE for effectiveness?
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In addition to study design and data considerations, transparency about study design

and analysis before execution is critical for ensuring confidence in the results.

ClinicalTrials.gov was established to promote transparency by requiring many clinical
trials to be registered publicly on this website and to post certain summary trial results
after the trial is complete.'? Currently, there is no similar reporting requirement for
observational studies, although parties can voluntarily register observational studies
on ClinicalTrials.gov.

12 For more information about registration and display, see https://clinicaltrials.gov/.

The potential lack of up-front transparency, especially in retrospective observational
study design and conduct, coupled with the fact that retrospective analyses in
electronic datasets can be conducted multiple times relatively inexpensively with
varying study design elements, makes it possible to conduct numerous retrospective
studies until the desired result is obtained and then submit only favorable results as
if they were the result of a single study with a prespecified protocol. FDA will consider

policies to prevent such practices, including recommendations from experts and other

stakeholders. For example, FDA will consider the recently published task force
recommendations from the International Society for Pharmacoeconomics and
Outcomes Research (ISPOR) and the International Society for Pharmacoepidemiology
(ISPE) on good procedural practices for treatment effectiveness studies, including
transparency and reproducibility (Berger et al. 2017; Wang et al. 2017). FDA will also
explore whether differences in retrospective and prospective observational designs
require different approaches.

Program ltem. Adapting and building on the Pharmacoepidemiologic Guidance, FDA
plans to issue guidance about observational study designs using RWD, including
whether and how these studies might provide RWE to support product effectiveness
in regulatory decisionmaking. FDA will also consider reporting requirements for such
studies used to support effectiveness determinations.

HP%E (pharmacoepidemiology) eI, “FEADEH 774 E FEHIC F 1T 5508 ZH~
SHIEMIF TH Y, “RWE BItHDZEDDHF#E TV 12" L TERINTS, FDA 28
Y — R L 7= BEHNE 2 R ARVEFEIC EHR 2 WV 335600 4 X v 2 Wiodic, EERO
LM% HMiT 2 -0 ICETERET -2 275 (7L —LF—%2 KU EHR) 226f505h
% RWD #FIHT % & v RENBIICIRR SN TWw3 . K Framework 1%, “/KalE 7

(hypothesis-generating studies) TiZ7% <, HBIZIFE & 72 IRH#18GF 93 7 0 DIFR”


https://clinicaltrials.gov/
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25 4 & Regulatory Considerations for Study Designs Using RWD

The use of EHRs, mobile health technology, and other electronic data-capture
technology, together with new trial and study designs using RWD, has the potential to
streamline and improve the efficiency of clinical studies. Nevertheless, these
advances may also raise new questions about the applicability of certain regulatory
requirements, including requirements for informed consent and appropriate oversight
and monitoring. To facilitate the electronic capture of data from health care systems
for research purposes while maintaining adequate documentation for FDA to validate
the source and reliability of the data, FDA has already provided guidance on the use
of electronic source data, electronic signatures, and EHRs. FDA has also issued the
guidance Use of Electronic Informed Consent Questions and Answers in December
2016 on using electronic informed consent. Additional guidance may be needed to
address different study designs using RWD to generate RWE for effectiveness
determinations.

EHR, N4 A~V 2El, 2 Dlg2 0BT T — X IWERAN 2 BfsriciEfi 3% 2 & T,
REIREABR DR & GHIc O 3 B A[REME Y H 5. 3-CIC, FDA Ix MyStudies & L CTH
i X d e % M 2 BRI L2 EANANTANART 7Y r—v a v EHV
TERET 2%V TAEALTIEL, BIFEDT — 2 X — R ICEB R G EBRIEHED 720
D84y R (Collection of Patient-Provided Information Through a Mobile Device
Application for Use in Comparative Effectiveness and Drug Safety Research [84]) %% 52
ML CTHY, HREABOMFN L EHLICHIT T, RA4 LEMRHrED o T3,

LA Lo, FRBFEOMKRAKRT —2 & LT 2 20i1cix, 7—%24 v 72707
4 (D) 2%:k® b4, ALCOA JFHIEPICHI > T, T =2 AW HREEICELZ LT TOTRTD
T—=R2D T4 7H A7 NVDOEERET DI 2R L T E% 5 v, BREERICH 1T 2 EHR
DOFIAFEICIE, W ORRREROFHHICHE - 72HE, Bl%T — 2D AJ) - fi#k% EDC ©
CRF Tix7a< EHR 272 H5& L, EHR Mo HESZIEICE T 2 HIE, BEoERE 2 KF
3285605 5. Fidlx, EHR PICHEE L 72 KRR T — 2 AJTH O xml A% —~< TE
"IN T7+—LKANIL, EHRNICT — 2 ZR/{F L, EHR 2 bERRERT — 2 2 13

P Attributable, Legible, Contemporaneous, Original, Accurate DAL FE# -7 b D. TIXF—4%
AvF 7Y T 4 AL LT MHRA ® GMP Data Integrity Definition and Guidance for Industry
ZIIL®ELTWHO, FDADEHF A4 XY ZATHMNINT V3.
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TOEFERFET — %, EFNARERAXE - FERS, ik - E4, KPTEHR O
HEHICET 344 X v 2RERITL T3,

/

o EEIRIFZE - ARBRIC BT 2B FIEHMIRE T — X IcBI3 % 44 £~ & : Electronic Source
Data in Clinical Investigations (201349 H)

o BEBTWRRIEIANE - MEHIUSICBS 2 474 £ &t Use of Electronic Informed
Consent Questions and Answers (2016 £ 12 H)

o ETEHk - BHKICBAT B4 4 X~ R : Use of Electronic Records and Electronic
Signatures in Clinical Investigations Under 21 CFR Part 11 — (2017 %6 H)

o EHR ZEEKRMIEICH WV A DH A4 £ & Use of Electronic Health Records in
Clinical Investigations (2018 %7 H)

RWD ZHHT 24 illiT 4 vicxhis L, B3 253 % 728 D RWE Z{EK 3
L7001 l%, EELANCD, BIMORTA XV ABBEL R ENRRBINTWS,


https://www.fda.gov/downloads/drugs/guidances/ucm328691.pdf
https://www.fda.gov/downloads/drugs/guidances/ucm328691.pdf
https://www.fda.gov/media/116850/download
https://www.fda.gov/media/116850/download
https://www.fda.gov/media/105557/download
https://www.fda.gov/media/105557/download
https://www.fda.gov/media/97567/download
https://www.fda.gov/media/97567/download
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There are several FDA guidance documents that address the use of electronic data in
clinical investigations. In September 2013, FDA published the guidance Electronic

>

Source Data in Clinical Investigations, which promotes capturing source data in

electronic format and provides recommendations on the capture, review, and retention

of electronic source data in FDA-regulated clinical investigations. In July 2018, FDA
2pub|ished the final guidance Use of Electronic Health Records in CIinicaI%
2 Investigations. This guidance provides recommendations on ensuring the integrity 0f2
2EHR data that are collected and used as electronic source data in cIinicaI2

S .. .
% investigations of medical products. %

FDA %3 2013 4F 9 HIC AR L 72 ERIRITSE - SRABRIC B T 2 EFIEHRIE T — X IR 2 4 A4
& v & (Electronic Source Data in Clinical Investigations) TiZ, & OEKRERIC B
T, eCRF ICEEE I NA-EBFERE T —2 %K 6 DL BYEFXL, FDA 2383 2 ERARHT
72 - R COBTHEME T — 2 DI, L v a—, ROREHRFICBT 2 HREFHEZRL C
W5,

& 6 BEFERRT—20OER(FER, FESR)

F—x T — X DER
eCRF ICTHE¥A N1 XN | eCRF ICEEBEA N INT — & (Flz 1, ME, KE, Bk, %
7= F— & FEOWNFK L) 12, eCRERFRET—£& &7 5.

TNA AN IR DD | TN AR IR T — 250 Bl2 1, ke=xY v 7
eCRF ICEHEA®IE%E | 794 %) ©, eCRF ICEEAIEX I N34, eCRF 235
INET— XK F—RELB.

M EBFEBRFE2S | MXIEBEBTEREDNRET—2TH Y, b DERITIBHRET
eCRF ~lZidd N7 | [Effiic ko THEE XN, FDABZEONR L % 5.
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EHR 7> 5 eCRF ICE$2 | EHR & — % 13 eCRF ICEE HBIEEAJRETH 3 28, T4 2%
HEMmEI N7 — % |-k e 38, EHR iz 7 e 2N A (Bl 21X, @
YT —Z2BRO-0DT LT RLE) BYRETHE, D
72%, EHR T — 2B {[TF—x 73,
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F 72, 2018 F 7 Hiciw#fb L Tk Nz EHR ZERRIFSEICH WA GH D4 £ v &
(Use of Electronic Health Records in Clinical Investigations) Tl%, EHR % HIS (Hospital
information System) HDH®R74 2 %4 7D EHR U EHR v A7 42 8E& L, JEWERIC
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FDA's Part 11 regulations (21 CFR part 11) focus on the quality, authenticity, and
< reliability of electronic records from their point of creation to their modification, <
maintenance, archiving, retrieval, or transmission. In June 2017, FDA published a draft
guidance Use of Electronic Records and Electronic Signatures in Clinical
Investigations Under 21 CFR Part 11 - Questions and Answers. This guidance
discusses procedures to help ensure that electronic records and electronic signatures
are trustworthy and reliable and proposes a risk-based approach when deciding to
validate electronic systems, implement audit trails for electronic records, and archive

records that are pertinent to clinical investigations.

FDA @ part 11 #H(21 CFR part 11)TlZ, B8ORS 2 HEIE, R5F, RE,
R, X commd, ik Z4ME28ELCwb, FDA L, 201746 Hic 21 CFR
Part 11 ic 50 S ERIRITSE - BABRICH T 2 Bl M OEFELOMFHICEHT 2 74 X v R
% (Use of Electronic Records and Electronic Signatures in Clinical Investigations Under
21 CFR Part 11 - Questions and Answer) #2FEK L7z, KH A X v 2T, BRI NR
BrEAPEHEEEZET L L2 RET 27200 FEEZRL, BT Y AT L0 YR,
BT RO A AR D S, K& OERIRTTSE - BRI BE 3 2 Sl O R E Z IRE T 2D U X
I R=ZADT T —FRRPLEL T3,
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Program Item. FDA will consider whether these guidance documents adequately
address concerns relevant to different study designs using RWD to generate RWE for
drug product effectiveness determinations or whether additional guidance on use of
electronic source data is needed.
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https://www.fda.gov/media/105557/download
https://www.fda.gov/media/105557/download
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2 FDA will also examine how FDA’'s regulatory requirements are applied to data from
randomized clinical trials that are integrated into the health care system and
observational studies when they are intended to generate RWE for regulatory
decision-making. For example, we will examine the use of risk-based®® and central
monitoring for clinical trials that are integrated into the health care system.
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In addition, there are multiple guidance documents that address FDA inspections,
recordkeeping, and record retention requirements for regulated entities within the
clinical trial enterprise. FDA will consider whether currently available guidance
adequately addresses inspection-related concerns relevant to different sources of
RWD used to generate RWE regarding the safety and effectiveness of drug products
(e.g., informed consent, system access, records that must be available and viewable
for review upon request at an FDA inspection).

CAAAAAANAAAANANANANANANANANANANANAAANAAAAAANAANANANANANANANAAAANAAAAAAANANANANANNANNS

RWD #H T RWE %152 56 C b 8@E ORI H W 2508, B, FDA &% %
CEEEICET AN X 22 BT 2 A0HEICOWTRETRE I nT w3,
RIFZEICBI T 2 04 £ 2IZ FDA D WEB ® 1 Do=—Yicg o bncs b 85 filx
WXL T Db DAEEHES 3,

- Data Monitoring Committees, Establishment and Operation of Clinical Trial,
Guidance for Clinical Trial Sponsors

- Oversight of Clinical Investigations - A Risk-Based Approach to Monitoring
- Using a Centralized IRB Review Process in Multicenter Clinical Trials

- Considerations When Transferring Clinical Investigation Oversight to Another IRB,
Guidance for IRBs, Clinical Investigators, and Sponsors

- Computerized Systems Used in Clinical Investigations, Guidance for Industry
- Part 11, Electronic Records; Electronic Signatures — Scope and Application

- Use of Electronic Informed Consent Questions and Answers
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v Other regulatory considerations outside of FDA’s authority may affect the acquisition v
and use of RWD, including the Health Insurance Portability and Accountability Act
(HIPAA), but these will not be addressed within the FDA framework.
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HARTIX, ERERITOT —2 %50, —MiETH 2HNEHRORHE BT 5 15H
MEfTE T %28, US Tl, 1996 4EICEBEHERESEF 2 55 & L 72 HIPAA (Health
Insurance Portability and Accountability Act of 1996 ; EEEE{RR D #EFTI: & HATICE S 2
) BHlEIN TS, ik b, DHHS (RS EaEE) 12 X b fEEHRICE 3+
27 TANY— =R F 2T AN ADBEREREL L TREINTWS, WRIT
il N DFFE DS VIRE R RBRIGHR D B 5 W 2T (BFIICRE S N ») ICX 2 KT
B 5D, EEEREROIY R I THwE, 7 — 2 DFIHIFARAXIZRGES
BB X VAL BEDIED, HIPAA 77 4 Ny — L — A CERIFF T3
GEEACREINT WS, AR, HAROMEANEREES 3 thoEs I X 258 cHist &
72528, HIPAA Tl Z OFIANBIED WAL, 1ZITFRICTH 5. HARIZIFFE~DiRt %
F2EfTe] LRREL TWw B DIicht LT, HIPPA (Z8ic [#9¢ (research) HIfl & L
T, MIRICIEAARL D AL — AL TRE 2R AIEE % BRI EBR T % X 9 ICEkat & = if
ZeBFE, TR L, il S UDHRRNAFEE LRI N TH S, 2o EENTN, —v
2 DWFZERFEICIIFIHARE L B 2 b 225, RWD O, Y i\ id HIPPA o kil % 32
J 256505 %, HIPPA X FDA OE#ENCTH Y, FD&CAct ICFED L A4 X v REITHE-
7= RWD o itfE, BO#TH o> ThH HIPPA OIGIBMBRINE 2D FEVBLETH 5.
¥ 72, HIPPA &i3hlic, EHBUFOESRZ v 2 EAFTICEH & 2 JEHR GER
Common Rule) 2% b, 7—2MEAAERICY =R WE S MLT 2ELCOHEAER &3
REINTWED, HIPAA 75 4 Ny —L— 3803 2585 BTafTbih v s,

Program Item. FDA plans to finalize the guidance Use of Electronic Records and
Electronic Signatures in Clinical Investigations Under 21 CFR part 11 - Questions and
Answers and consider its applicability to different study designs. FDA will also issue
additional guidance as needed on regulatory considerations raised by different study
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designs using RWD to generate RWE that is submitted to support drug product
effectiveness.
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1997 Fic AT N7z 21 CFR Part 11 IC)G T 5 72912 2003 FFICHKITE N2 BT T — &
CETEHFHICET 2 A X v R Blicownwt, 201746 HIcEANA T2 7 vy —offH
&L QRADFE I 7 FBABHINTWE, COFRI 7 F2HRRLT 22 BNEEINTL
2723, 2020 4 1 AR © ERED QA IZib T CTwninw, Zh e idilic EHR Z BRI
RICHWBEEDH A X v 2 52123 2018 4F 7 HicE#(L I N Tk v, Framework AN
D 2019 4E 5 Hicix, HEERNC RWD KU RWE ZHHWAIBAED K77 b A4 X v AR
XxnTtwnz 07,

% 5 B Data Standards-Appropriate Data Standards for Integration
and Submission to FDA

Along with other activities under FDA's RWE Program, FDA will assess the data
standards and implementation strategies required to use RWD/RWE at FDA, identify
any gaps between those requirements and existing FDA systems, and recommend a
path forward to ensure that RWD/RWE solutions are an integral part of the full drug
development and regulatory life cycle at FDA. Activities for this work include:

Identify data standards and implementation considerations that apply to
proposed uses of RWD/RWE at FDA

Review existing RWD/RWE-driven work, both internally and with external
stakeholders, to identify gaps that need to be addressed

- This evaluation could include projects such as development and use of relevant
data standards, implementation strategies for applications and databases to
connect with RWD sources, and strategies for coping with variations in data
quality.

- Collaborate with internal and external stakeholders to adapt or develop standards
and implementation strategies for RWD/RWEdriven solutions at FDA
Integrate RWD/RWE-driven solutions with existing FDA systems

This activity could include assessment of topics such as Health IT strategies for RWD
receipt and processing for potential use at FDA, impact on reviewer workload, and
tools and training needed for FDA reviewers.

FDA i RWD/RWE #GiE % EfE3 5720, 7 — X DB FDA © v A7 LKA T 518
DRZEED B E 2 7= FHRRPNER K OME < o 3l &2 FEft L T 5.



Oz

ZoOKETIE, 7T—2EECOWTORHEA DRI I N TEZ (X 2). 20194 3
H iz Sentinel Operations Center (SOC) 12 X », Medicare Claims Synthetic Public Use
Files (SynPUF) % SCDM JER~DZ&Had 2 —1 (£ 7) BafI T3 8 *
72, WHADER#E DB TH 3 IBM @ MarketScan & 7 — 2 2841y — A 2MER S LT\ 3

Governance Processes
Ongoing Governance

Daily Operations Processes
* Operations * Communicaton
* Administration  * Change Control

Data Standards Project(s)

-
Projects follow these process steps as relevant to project scope.
) Use an Existing, .
Define Analyze Change or e Determine Data
1Scope and 2 Atternatives 3 Devel 5 Sta 6 Standard 7 Implement
{ Requirements }[ v a es\gr?d%r J Standard e Standard

Industry
participaton in
Standards
Testing
(as appropriate)

External Processes
4 SDO Development Process

Initiation] [Development] (Inte'rnal” PUI:.’“C ]( Public ]

Review Review Release
( FDA SME Interaction )

2 Data Standards Program Action Plan @) Figure2 Data Standards Development Framework [90]

® 1 TAEBRY—IL

Title Date Posted
Data Quality Review and Characterization Programs 05/30/2019
Mother-Infant Linkage Table 01/31/2019
SAS Code for Transforming the IBM MarketScan® Research 01/29/2019
Databases (MarketScan) into the Sentinel Common Data Model

Sentinel Common Data Model 10/31/2018
Sentinel Data Quality Assurance Practices 03/23/2017

L2L, FDAL L TIEZ D% SCOM ICEHNL X5 L LTwabliFTldkw,

2019 4£ 1 HIZ FDA b /v3k & 1u7= Data Standards Program Action Plan (Draft
Version: 3.4 1901 471 11 HAFE D Version: 3.7 91) [ 18 National Cancer Institute
(NIH) ® 201942 H 13 HO=2—2 &4 v + [92lpothc FDA, CDC 28 NCATS
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(NIH oiff7etRd o 1 o) 1, Patient-Centered Outcomes Research Trust Fund
(PCORTF)®» Common Data Harmonization Pilot Project 12X b, & 8 D 4 DDz dH —
iy el s — 2 €7 (CDM) ERBICT — 2551 % 175 FHIR 98] (i 1 3H) ~
—ADHE—DR—=ZNA v 7 7%FFEL L, ZNICKVIEED 4 DD CDM T
IR LCHEITTE 2 2= —F 7 ) ZEKT 268, BilTHY COM 7 =) offR 0%
DRFE LR, ROHEE % CDISC STDM 7 7 4 A & LC FDA ICEHHE.ET 5 2 L 45T
¥ptantnwsd (¥ 3).

2% 0, FDA 135 2D CDM Z#H$ % 2 & CHR#&Hyic CDISCSTDM 77 4 v & L
TP INEZeH#HELTW A,

[ EHR, LR KNUE ]

\\j - 7:):: ‘ Universal Query
Sentinel > >
OMOP > >
. |cawmp
i2b2 / ACT > >
.
PCORNet > g
B 3 £iET—REE SDTM ITHRNT B/ A—D
& 8 US T—iBHI7%: Common Data Model
E2Yii) url
Sentinel Common Data Model https://www.sentinelinitiative.org/sentinel/data/
distributed-database-common-data-model
OMOP Common Data Model https://www.ohdsi.org/data-standardization/
(OHDSI) https://github.com/OHDSI/CommonDataModel
i2b2 Research Data Warehouse https://i2b2.cchmc.org/
PCORnet Common Data Model http://www.pcornet.org/pcornet-common-data-
model/
FHIR Common Data Models http://build.fhir.org/ig/HL7/cdmh/cdmh-
Harmonization Implementation Guide|overview.html



https://www.sentinelinitiative.org/sentinel/data/distributed-database-common-data-model
https://www.sentinelinitiative.org/sentinel/data/distributed-database-common-data-model
https://www.ohdsi.org/data-standardization/
https://github.com/OHDSI/CommonDataModel
https://i2b2.cchmc.org/
http://www.pcornet.org/pcornet-common-data-model/
http://www.pcornet.org/pcornet-common-data-model/
http://build.fhir.org/ig/HL7/cdmh/cdmh-overview.html
http://build.fhir.org/ig/HL7/cdmh/cdmh-overview.html
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2 3 & Stakeholder Engagement
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AN AN
Stakeholder engagement has been, and will continue to be, an important part of FDA’s
> RWE Program. In addition to FDA’s stakeholder engagement initiatives outlined in this ~
2 section, the Appendix details research demonstration projects with stakeholders to ~
< facilitate the use of RWE in regulatory decision-making.

VAV VAV
VAV A N N A AV

%
ﬁ“The efforts of the FDA should provide insights regarding potential uses of >
RWE for regulatory decisions, but are just one aspect of a larger challenge. If

RWD and RWE are to be effectively leveraged for public health purposes,

there will need to be shared learning and collaboration across clinicians,

N
N

patients, health care systems, pharmaceutical companies, and regulators.”

Corrigan-Curay, J., Sacks, L., and Woodcock, J. JAMA Viewpoint, September 4, 2018

Framework Ti% FDA OHUD &4 1X RWE 2#F[H T 2720 0D 1 mic@mE 3, K
Bz, &, BERY AT 4, BEERt, BG4 RECHEE LB nEcd b5 2 L&, CDER
DEEETH 5 CJ. Curay O#f 4% FIH L Tl ~T w3, #FEiZ 2 of%ic“Sentinel O
A7 — &=+ F—EELLEEOEMICEZ27-0IC) Y —ZA %7 —AT 32 L offi
EZFRHL Cw5d X HiC, BKRKUHEOHNTY — AL RICHER T & 2 &hhE A
FH_JH BT =22y b7 =0 BERT B, E6h2a 7R L —va vBRETHL, X

bic, BFEHPL (BEOFREZEDLLRZ) DR TH S L) HEZERT 57-01C1F, £
ANT EORES R IEHAT 2 BERH 5. ~A 27T, BRI 27 L oA &
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BRI AL D X5 ICHEET 222100 T, XD AN R ZHL 2 ICT 5. 7 EHiinTEs
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Internal Engagement. In December 2017, FDA launched an internal website and
outreach effort to engage FDA staff in activities supporting FDA’s program to evaluate
the use of RWE for regulatory decisions. At the center of this effort was the launch of
the RWE Subcommittee of CDER’s Medical Policy and Program Review Council, which
includes leadership across CDER and CBER. The RWE Subcommittee will serve as a
cross-cutting forum for RWE issues and will focus on CDER’s evaluation of RWE and
guide policy development. Staff from the Office of New Drugs may consult with the
RWE Subcommittee when evaluating the use of RWD and RWE to inform regulatory
decisions about product effectiveness. The RWE Subcommittee will provide advisory
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recommendations as needed on whether underlying data, methods, and other study
design elements are appropriate to provide support for a regulatory decision. The
Subcommittee will also provide review divisions with additional resources to evaluate
the use of RWE, consider how stakeholders propose to use RWE, and identify areas
in which policy development will facilitate consistent practices.
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DWTHEWI, —BWE D > TT — &, T ¥4 v oG, #is %11, FEEEAEoHEY
LB X RWD KU RWE #FIH 3 2 58I/ NRES IR T 22 L, L3hTWn3,
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2 External Engagement. In September 2017, through its cooperative agreement with -

Zthe Duke Margolis Center for Health Policy, FDA convened a public meeting thatz
explored the use of RWE for regulatory decisions.!* Representatives from industry,
academia, patient advocacy groups, and other stakeholders discussed, among other
things, opportunities and challenges associated with applying RWD and RWE to
demonstrate product effectiveness, including the data acquisition, study design, and
analytic methods necessary to establish causal inference. The workshop informed
development of FDA’'s RWE framework.

This meeting satisfies a PDUFA VI commitment to gather input on topics related to the use of
RWE for regulatory decision-making.

HERY R osficmiT T, Ta—2K¥D~—3) Z{REBK v v 2 — &5 LT
ODEBRED /-0 RWE Off 2T 2 NS ESBEI N, UTD 32D FFa A v
F & YouTube OBEjE[SAR I N T BET,

WHITE PAPER A FRAMEWORK FOR REGULATORY USE OF REAL-WORLD
EVIDENCE
Real World Evidence A Path Forward

SUMMARY OF PUBLIC COMMENT A FRAMEWORK FOR REGULATORY USE OF
REAL-WORLD EVIDENCE
T Hic, 20194FICiZ 2 HiMic b 7287 —2 > ay 7 BIpEEEh, UTDO 42D FF
2 AV b & YouTube OEJHAAKRINT WS,
Leveraging Randomized Clinical Trials to Generate Real-World Evidence for
Regulatory Purposes. Biographies

ENFDA DT —H 4 7iE ) v 2 IR TW» 35, Duke Margolis Center icAfE hTinz, [117]


http://wayback.archive-it.org/7993/20180125123126/https:/healthpolicy.duke.edu/events/public-workshop-framework-regulatory-use-real-world-evidence
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Leveraging Randomized Clinical Trials to Generate Real-World Evidence for
Regulatory Purposes. Discussion Guide

Leveraging Randomized Designs to Generate RWE

Leveraging Randomized Clinical Trials to Generate Real-World Evidence for
Regulatory Purposes

FHD3HFHD FF 2 X v FDAHT, RWD Offii afH kiR R EE % o
o, FHANFEREZFHII S 2 2 L TH B, TTicHilkdh, Zetticonci#Ellhr—4o
IRESLEMW RE=2 ) v 7R ETII R WEEICIE, &Rz, 4+ 74 v PRO, ¥
2F, DL ME, DEMEIR Iy -V AEERHT A A= Y v FREDT A
ZDOFHZEGEDHECTH L VWZ VY FRA VYV FEZRHWEZ EBA[EETH L LI NT W3,
Tz, Lo OHERML TR, BREMTEMICX 22828 0REERPMLETH 2 23,
TR ) VBT EAHEICT S 2 TR AT 2 2 ATREMEA H D, RWD 0 A% H
WBSATHHER AR EOWfERT Y FREA v M FIEMICRES NS o HTRET
HopIl, BRHAOAMLBHIERE, MYEdh % T35 720 oA aialii i v 2 & 2+
F— b OEPFBIABOOIPUI MREEHERFAR 72 & CiX RWD 2RI ARERIG G2 S 5
EDFBHIN TS,
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FDA is also engaged in a project by the Clinical Trial Transformation Initiative (CTTI)®®
to evaluate the use of RWD in randomized trials to generate RWE about medical
products.

In addition, through the National Academy of Sciences, Engineering, and Medicine,
FDA supported a three-series workshop titled “Examining the Impact of Real World
Evidence on Medical Product Development.” FDA staff engaged in the planning of
each workshop, and FDA leadership participated in these workshops.

September 2017 —Workshop 1: Incentives
March 2018 —Workshop 2: Practical Approaches
July 2018 —Workshop 3: Application

FDA will continue to engage stakeholders through public meetings and other forums
as part of its RWE Program.

~ 15 CTTI was established by FDA and Duke University as a public-private partnership in 2007. It 2
comprises more than 80-member organizations and several individual patient/caregiver
representatives working to identify and promote practices that will increase the quality and
efficiency of clinical trials.


http://nationalacademies.org/hmd/Activities/Research/DrugForum/2017-SEP-19.aspx
http://nationalacademies.org/hmd/activities/research/drugforum/2018-mar-06.aspx?_ga=2.260040650.1986191051.1514578919-116130538.1503514037
http://www.nationalacademies.org/hmd/Activities/Research/DrugForum/2018-July-17.aspx
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CTTI #Esizid, RWD ZEFRRERICH - 2B ED(ER & i, BEox 11
F—2 ORI, SEEERABTUCEE T 2 #EERIES Y — A0 R S Rt T v 5.

Z® 3 [ED workshop 13 F & ® 51T web IZAK I N T3 EU, Workshop TlE% < @
THTIT, BEMNENS RWD KU RWE ZFH L 72 %541 % v CRRESE A icowT
%L DT 4 Ahyvavifibiiz. FDA ® CDER, CBER KU CDRH ofREH T I
bty X —T5%d RWE Zfiffi L CHIFH 32 2 L icBondd 2 2038, #ifll Eoile 7 2
FHEIZIRIIC R e 2 2 L 2RO TH Y, HIC K > T RWD KU RWE ~DAff R 052 1F
ANDEMERE I 5TV B 2 L BIHEICR > T 5.,

ES CTTI https://www.ctti-clinicaltrials.org/

AU ERRERRER, N —F v VEIRBR R &, L & 7 B BB S M R R I R 2 o FiciThb R
% B,

Eu Examining the Impact of Real-World Evidence on Medical Product Development. Proceedings of
a Workshop Series. https://www.ncbi.nlm.nih.gov/books/NBK539609/



https://www.ctti-clinicaltrials.org/
https://www.ncbi.nlm.nih.gov/books/NBK539609/
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# 4 Z Conclusion
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AN AN
FDA will continue its efforts to evaluate and explore ways and methods to optimize
> the utility of RWE. FDA has developed this Framework to guide its RWE Program. FDA
ﬁalready has taken the initiative to pilot projects that further the understanding of ~
§potentia| uses of RWD and RWE and will continue these efforts. Throughout this -
§ process, FDA is making stakeholder engagement a key aspect of its RWE Program.
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fighe LT, RWD & RWE o FRM%Z il 3 2 Hikokzfkii 5 2 e nEF S
T3,

Framework O /N3 1Z 2018 £ 12 H6 HTH %%, F4E1 H 28 HICIZI FDAREICX 3
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EHICAT— P AV ERAERINTHS 98 X5, SHRNAREENE 7 v 7T L0fE
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Mo Al ORI E CREA R ITIERT A AA v avyINTns, £, SHILAKINNE
CORHDL¥=25 Y —% 4TV RicHIT35 10 oEL$EE [1000o 1 % Hic Big Data, 3
HHIC RWE OF|HAREN TS, b 2EDPEEFEICE T 5 RWD, RWE oFf|HIc

EV |nformation Exchange and Data Transformation (INFORMED) Initiative,
https://www.hhs.gov/cto/projects/information-exchange-and-data-transformation-
initiative/index.html



https://www.hhs.gov/cto/projects/information-exchange-and-data-transformation-initiative/index.html
https://www.hhs.gov/cto/projects/information-exchange-and-data-transformation-initiative/index.html

O sz

EEERT 3452 (K77 &) %, Framework @ Appendix iICF &% 5T
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% 9 RWD, RWE OFIAICEETZHI42R

NERFEH !
August 2013 The guidance Oversight of Clinical Investigations- A Risk-Based
Approach to Monitoring
September 2013 |The guidance Electronic Source Data in Clinical Investigations
August 2017 The guidance Use of Real-World Evidence to Support Regulatory
Decision-Making for Medical Devices
* April 2018 The guidance Special Protocol Assessment Guidance for Industry
*Jun 2018 The Draft Guidance Patient-Focused Drug Development: Collecting
Comprehensive and Representative Input Guidance for Industry, Food
and Drug Administration Staff, and Other Stakeholders [101]
July 2018 The guidance Use of Electronic Health Records in Clinical Investigations
January 2019 The draft guidance Rare Diseases: Common Issues in Drug,.

Development Guidance for Industry [102]

* March 2019

The draft guidance for Industry Rare Diseases: Natural History Studies for
Drug Development [19]

* March 2019

The draft Guidance A Risk-Based Approach to Monitoring of Clinical

Investigations Questions and Answers [103]

* March 2019

The Guidance Enrichment Strategies for Clinical Trials to Support

Demonstration of Effectiveness of Human Drugs and Biological Products
[104]

* May 2019 The draft guidance for Industry Submitting Documents Using Real-World
Data and Real-World Evidence to FDA for Drugs and Biologics [17].
June 2019 Draft Guidance Enhancing the Diversity of Clinical Trial Populations —
Eligibility Criteria, Enrollment Practices, and Trial Designs Guidance for
Industry [105]
September 2019 |Draft Guidance Patient-Focused Drug Development: Methods to Identify

What Is Important to Patients, Guidance for Industry, Food and Drug
Administration Staff, and Other Stakeholders [106]

* December 2019

Guidance for Industry Demonstrating Substantial Evidence of

Effectiveness for Human Drug and Biological Products [107]

Lo b, [*] 8320 T W 3B DT Framework FTEIBINT Wi\ DTH % 723,
Special Protocol, Patient-Focused Drug Development L4} & Framework X D 2D /N5R
ThH5. BEOHA XY RE, T 5HIHIC0 W T OFEEEBEE TN 2 CEEIGE % B3
TGO OEIMEEEET AL 72 2R D TV v, BEFRE, HEBNR R EICow
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T XY FMAEXNICEIT I DT, JERBEL INEHKRABEOKE 2456 1 CHREIC
T2, H—oiBEiEx T GEooNZEZD0ERMNTARY) §56bDL LTRWE
DRI N TV B3, B2 13 US T 2018 FEICKR I NAHHE 59 1D 5 b 251 (42%)
1 DODHERD RICHE SN THEEI RT3 108 Lal, 20% 34 —7 7 v Xidht
BAKITHY, HMERED SN WS XY, HRICAEDELNZERLZRETHA).
Y72, EEAAXVRIARIN TRV, 9 H o 109-¢ CDER Dl B 23S BT 5
X ZHEMETHEIC KB R T — 2 O L WEICB T 2 A X v AR FRPch B Z L
BIBRENTWE, TDXHIMRTAS L, THEERINTELT, RIVLELIND
D%, [The guidance Use of Real-World Evidence to Support Regulatory Decision-
Making for Medical Devices] DEZH Mk [The guidance Best Practices for
Conducting and Reporting Pharmacoepidemiologic Safety Studies Using Electronic
Healthcare Data| WOl RhIERHIKCTH 5 9.
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LoF vy TRED ERYE S HI.
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L 2L, Framework & {35ic, FDA IZERRRER 7 9 4 v 203 5158 & L < [ Complex
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FDA Guidances Noted in this Document

In August 2017, FDA issued the guidance Use of Real-World Evidence to Support

Regulatory Decision-Making for Medical Devices. This guidance clarifies how the FDA

evaluates real-world data to determine whether they are sufficient for generating the types
of real-world evidence that can be used in FDA regulatory decision-making for medical
devices.

In May 2013, FDA issued the guidance Best Practices for Conducting and Reporting

Pharmacoepidemiologic Safety Studies Using Electronic Healthcare Data

(Pharmacoepidemiologic Guidance). This guidance includes recommendations for
evaluating the data sources used in pharmacoepidemiologic safety studies.

In December 2009, FDA issued the guidance Patient-Reported Outcome Measures: Use in

<
<
<
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3
3
<
<
Medical Product Development to Support Labeling Claims. This guidance describes %
how the FDA reviews and evaluates existing, modified, or newly created PRO instruments §

i

used to support claims in approved medical product labeling.

In May 2001, FDA issued the guidance E 10 Choice of Control Group and Related Issues
in Clinical Trials. This guidance is intended to assist applicants in choosing a control

group for clinical trials intended to demonstrate the efficacy of a treatment.

In December 2016, FDA issued the guidance Use of Electronic Informed Consent

Questions and Answers. This guidance provides recommendations on the use of

electronic systems and processes that employ multiple electronic media to obtain
informed consent for both HHS-regulated human subject research and FDA-regulated
clinical investigations of medical products.

In September 2013, FDA issued the guidance Electronic Source Data in Clinical

Investigations. This guidance promotes capturing source data in electronic format and
provides recommendations on the capture, review, and retention of electronic source data
in FDA-regulated clinical investigations.

In July 2018, FDA issued the guidance Use of Electronic Health Records in Clinical
Investigations. This guidance provides recommendations on ensuring the integrity of

EHR data that are collected and used as electronic source data in clinical investigations of
medical products.

In June 2017, FDA issued the draft guidance Use of Electronic Records and Electronic
Signatures in Clinical Investigations Under 21 CFR Part 11 - Questions and Answers.

This guidance discusses procedures to help ensure that electronic records and electronic
signatures are trustworthy and reliable and proposes a risk-based approach when deciding
to validate electronic systems, implement audit trails for electronic records, and archive
records that are pertinent to clinical investigations.

In August 2013, FDA issued the guidance Oversight of Clinical Investigations- A Risk-
Based Approach to Monitoring. This guidance assists sponsors of clinical investigations

in developing risk-based monitoring strategies and plans for investigational studies of
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Appendix
DEMONSTRATION PROJECTS

The following are demonstration projects that FDA is funding to inform the Agency about

the use of RWD and RWE.

A A N N N A N A N

S Current Demonstration Projects to Inform Assessment of
Fitness for Use in Regulatory Decisions

Standardization and Querying of Data Quality Metrics and Characteristics for Electronic

S Health Data: One of the challenges in using data from EHRs is that no standards exist for
describing the quality and completeness of electronic health data. Understanding the
characteristics of a data source is critical for investigators in their determination about
whether the data are fit for a specific use. Effective use of the growing number of data
sources and distributed networks will require adoption of a uniform approach to describing
the quality characteristics of electronic health data, as well as the data capture characteristics
at the institutional, provider, and health plan levels and data domain level. FDA is
supporting a project to develop, test, and implement a standards-based approach to

%

describing data characteristics and quality and presenting relevant metrics.

Source Data Capture from EHRs: Using Standardized Clinical Research Data: Another

challenge with using EHRs is that they were developed for clinical care, not clinical research.
Despite overlap in the information needed for both, the way information is captured may not
always be optimized for research use. FDA is collaborating with the University of California
in San Francisco’s (UCSF) Carol Franc Buck Breast Care Center on developing the source
data capture from EHRs (One Source) program.

This project will demonstrate a single-point, data capture approach from the EHR to an
electronic data capture system (EDC) using open, consensus-based standards. This could
allow data collected in the EHR to be used as part of an FDA-regulated clinical trial,
eliminating the need for duplicate entry, and potentially saving time, money, and eliminating
an opportunity for errors. This project will provide a cloud-based HIPAA and 21 CFR Part 11-
compliant tool for researchers of patient-centered outcomes to seamlessly integrate EHR and

EDC systems.

HARMONY-OUTCOMES Ancillary Study (NCT02465515): FDA is supporting research to
examine the feasibility of using EHRs in clinical research. Through a collaboration between
the Duke Clinical Research Institute and GlaxoSmithKline (GSK), the HARMONY-
OUTCOMES Ancillary Study will examine how EHRs at selected trial sites in GSK’s

/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\
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https://www.sentinelinitiative.org/sentinel/methods/standardization-and-querying-data-quality-metrics-and-characteristics-electronic
https://www.sentinelinitiative.org/sentinel/methods/standardization-and-querying-data-quality-metrics-and-characteristics-electronic
https://www.fda.gov/ScienceResearch/SpecialTopics/RegulatoryScience/ucm507090.htm
https://www.clinicaltrials.gov/ct2/show/NCT02465515
https://www.clinicaltrials.gov/ct2/show/NCT02465515
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cardiovascular outcome trial for albiglutide could have been used to identify eligible
participants, populate baseline characteristics of participants into an electronic CRF, and
identify clinical endpoints (O’Brien and Curtis 2017).

INFORMED Collaborations in Oncology: FDA is collaborating on the use of RWD to
generate RWE. For example, as part of the Information Exchange and Data Transformation
(INFORMED), the Oncology Center for Excellence is collaborating with Flatiron Health to

examine how RWD can be used to gain insights regarding the safety and effectiveness of new
cancer therapies (Khozin et al. 2018). In addition, in June 2017, FDA’s partnership with
CancerLinQ, the American Society of Clinical Oncology’s big data initiative, was announced.
FDA and CancerLinQ will be using real-world, aggregate, de-identified patient care data
from oncology practices to look at a variety of issues related to the appropriate use of newly
approved therapies. The initial focus will be on immunotherapy agents approved for
melanoma. By working with these data to explore questions around the use of new oncologic

agents, FDA will better understand how to evaluate the relevance and quality of these data.

FDA-Catalyst Program: The FDA-Catalyst is an initiative that leverages the Sentinel
infrastructure and other capabilities of the Sentinel System while supplementing it with data
from interventions or interactions with health plan members, providers, or both. FDA-
Catalyst provides a platform to answer a wider range of questions than can be addressed by

the Sentinel System data alone.

FDA MyStudies — Mobile Application: As part of the FDA-Catalyst program, the FDA
MyStudies mobile device application was developed to support informed consent as well

as secure data collection from patients at multiple study sites or data partners in real
time. Specified administrators can download patient responses from a patient data
storage environment that is compliant with the HIPAA and Federal Information Security
Management Act and can be linked to existing electronic health data. The code for
MyStudies is open source so software developers can improve upon its capabilities.
MyStudies has an associated web-based study design portal that allows for the creation,
distribution, and modification of questionnaires so it can be configured for different
therapeutic areas and health outcomes, which reduces software development hurdles for
non-FDA users. As an initial proof of

concept for drug safety and effectiveness research, pregnant women used the app to provide
information on exposures such as prescription and OTC drug use and health care outcomes
during the last quarter of 2017.

Current Demonstration Projects to Inform Assessment of
Study Designs Using RWD to Support Effectiveness

Implementation of a Randomized Controlled Trial to Improve Treatment with Oral

< Anticoagulants in Patients with Atrial Fibrillation (IMPACT-AFib) (NCT02082548):

Y]


https://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/OCE/ucm543768.htm
https://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/OCE/ucm543768.htm
https://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/OCE/default.htm
https://flatiron.com/
https://cancerlinq.org/
https://www.asco.org/about-asco/press-center/news-releases/cancerlinq-partners-fda-study-real-world-use-newly-approved
https://www.sentinelinitiative.org/fda-catalyst
https://www.sentinelinitiative.org/FDA-catalyst/projects/collection-patient-provided-information-through-mobile-device-application-use-comparative
https://www.sentinelinitiative.org/FDA-catalyst/projects/implementation-randomized-controlled-trial-improve-treatment-oral-anticoagulants-patients
https://www.sentinelinitiative.org/FDA-catalyst/projects/implementation-randomized-controlled-trial-improve-treatment-oral-anticoagulants-patients
https://www.sentinelinitiative.org/FDA-catalyst/projects/implementation-randomized-controlled-trial-improve-treatment-oral-anticoagulants-patients
https://clinicaltrials.gov/ct2/show/NCT02082548
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Through FDA-Catalyst, FDA is currently supporting a randomized trial using data from the
Sentinel System to test whether a patient and provider educational intervention can increase
anticoagulant use for individuals who, per the data within the Sentinel System, have atrial
fibrillation and are at increased risk of stroke. Not only is this a critical public health
question, it is also a proof of concept trial for conducting interventional effectiveness trials

using the Sentinel infrastructure.

Hepatitis C Therapeutic Registry and Research Network (HCV-TARGET): HCV-TARGET is

an international research consortium created to inform the ongoing transformation of

hepatitis C treatment and research. HCV-TARGET includes 112 academic and community
sites in 31 states, Puerto Rico, Canada, and Europe as well as partnerships with multiple
industry sponsors, FDA, and the patient advocacy community. In 2011, HCV-TARGET
established a national registry to observe patients undergoing hepatitis C treatment and
coordinate real-world monitoring on a national scale for new therapies as they enter the
market. Since inception in 2011, HCV-TARGET has enrolled more than 10,000 patients
treated with HCV direct-acting antiviral-based regimens approved by FDA (Mishra et al.
2017).

Effectiveness Research with Real World Data to Support FDA’s Regulatory
Decision-Making: In May 2018 FDA launched a partnership the Brigham and Women’s
Hospital/Harvard Medical School that aims to identify and reproduce a representative set of
approximately 30 phase 3/4 randomized control trials with observational RWD analyses to
delineate the circumstances under which observational studies using existing electronic
administrative health care data can replicate the results of clinical trials. The investigators
will develop and make a scalable analytics platform available to FDA staff for evaluation of
RWD utility.

Current Demonstration Projects on Data Standards and Use of
RwWD

Common Data Model (CDM) Harmonization Project: Various initiatives have
created networks of RWD to capture data across health care delivery systems. Participating
organizations within these networks map their databases to a CDM that provides consistent
format and content. This project seeks to develop a meta-CDM that enables a researcher to
make a single query that is usable across four large RWD networks: FDA’s Sentinel System,
the Observational Health Data Sciences and Informatics (OHDSI), PCORnet, and the Accrual
of Patients to Clinical Trials Network (ACT)/ Informatics for Integrating Biology & the

Bedside (i2b2). This project is aimed to achieve a sustainable data network infrastructure,

promote interoperability and foster the creation of a Learning Health System. An overview of

v the project is accessible on the OHDSI website.

Y]


https://hcvtarget.org/
https://hcvtarget.org/
https://www.ohdsi.org/wp-content/uploads/2015/04/Overview_RWD-and-PCORTF-projectMay232017.pdf
https://www.ohdsi.org/wp-content/uploads/2015/04/Overview_RWD-and-PCORTF-projectMay232017.pdf
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#5& 2 . The Sentinel Initiative &' Sentinel System

Vioxx B, FDA &#i:d>5 Sentinel Initiative (Network) %#&T Sentinel System ~

Framework o FZEfRZIIC D B 5 2%, Sentinel Initiative (%, FDA 238 2 E# M4 €=
2V V73500 REMNGEES VAT LEZMEST 27200 RMNZINYHATS 3.
Sentinel System I3 REHK T3 TG I H 72 Wi <, BIGDNREESOL2MEICBT 2
&% FDA 2SI ICINETZ 2 X 51T % 2 & T, FDA OEFOHIREBE L &MY — < 4
7 v ABRER LR T 272000, BBEMICHR - EHINTWE Y RATLTH B,

TDXH BRI HADBLEL o 72 RI1E Vioxx FEICH 3. Vioxx FHEIE 1999 i
FDAICLX Y 2FHD 7 uatFo 7+ —12 (COX—2) F#RMHESRE QHREREA) L LT
KR X 7z Vioxx (—f# rofecoxib) AARMEHIC X 2.0 A <>+ Y 227X Y 2004
FICHEMICTHBHR & o7, ZOoFEMA 2T EZESOTIREO RIS T 2
FDA O &L & HERR D it D b EYEAFRES X 41, 2007 4F 9 HIC FDA o¥rEsR LS % HE 3
% FDA 2% (Food and Drug Administration Amendments Act: FDAAA) 23HI%E & 317z,
ZoOHCTHAKROCREOT — 2V — 2% iEH L ZEELRFoHRELReEET=2Y) v 7 -
TS AT LD SR SN, 201047 HETIic 2500 AN, 20127 HECic 1 &
ANDT —=Z~DT 7 A%HERT 5 BEPHE SNz, ZOFE L L TEED HMO (ff%k
H) LEBED T — X mffi— O FH & THNTT 2 STiEDRFE - FEEFHE L LT 2008 4 5 Hic
the U.S. Department of Health and Human Services (HHS) & FDA i X b Sentinel
Initiative (}#%) & Mini- Sentinel (F—% vV —2) 2SR E n7=E2, Sentinel 37— % %
1O T =22y 2—ICEDLDTIIRL, ST 5 REBE, EREREAICT — X2 Z2EWw
T, SiticE s —2 (EFtRTHET — %, 567 — %) %2 L CHFEMIT 2175
Sentinel Distributed Database (SDD) #F\>CT\»3%. Mini- Sentinel 134¥]137F — & F
X —T L DHHTTH - 7225, common data model I X b 2014 4E 9 HICHiA L 72047 A3A]
el 72 b, 2016 4E25 Full Sentinel (Sentinel System) & LTHEIL T3, ZDJ7ikic
L0, M7 oY, MK TOYYOHEILERE L T»5,

Sentinel TITHLEEA D HEEHI N, CHEEEHBRRET —2X—2ThH 3
FAERS %, BRRFER - D922 15 & N7 iR ESR G 0 Ltk b o B2l icfitic L Y
FE LBV A EEZ#EC 2720 TH 5. YD Mini- Sentinel 12 X 2 EFEHHFICE > T
FDA IcX 372 ) oikEH 0 7 HRECTHERZE O /22, FDA I 3 HUHNZHIEL Tw
7z.

Mini- Sentinel & " Sentinel System 1231 2 K2R aHIEHO F T iEITROK 6 &
U 8 dXHicmoTWwbEaa FDA 25 FAERS WfFeHiss 7z & iiliE L2 EHR Y — A 2
SR L 72%4eMicBid 2 5 % Coodinating Center ICik{E9 % &, HEitHfdr2iro> 22

7 A list of collaborating institutions is available at https://www.sentinelinitiative.org/collaborators
T, WHIKEo ~ERXRBAFTE 3.

£aa FDA, Sentinel System Five-Year Strategy: 2019-2023, January 9, 2019.
https://www.fda.gov/media/120333/download
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Center LU T FDA IcfeHa 3. ©F 0, FDA OLEVEHYEZF BT 1T 72 5Ef %
Coodinating Center TRz - #Fz0c 21 L T Data Partner TEITI h, * DGR ZHE
Coodinating Center TH#ia L € FDAHYEFIGRI N B LA L o T 5.

semme)  Gained Experience

Growth of Sentinel Distributed Database
250,000,000
With its first entry of data,

200,000,000 Mini-Sentinel surpassed
25 million unique patient

Mini-Sentinel reached 100
million unique patient

identifiers bef identifiers before
th; Ji?ylzlg'ﬁ) dee:(;Ieine the November 2012 deadline

150,000,000

FDA launched the

fully operational

Sentinel System in

100,000,000 February 2016

50,000,000
0

2009 2010 2011 2012 2013 2014 2015 2016 2017

M Cumulative Growth ® Milestones

* 18 data partners
» Sentinel 5-year Strategic Plan 2019-2023
* One strategic aim is to leverage the Sentinel System to accelerate access to and
broader use of RWD for RWE generation
* FDA-Catalyst

7 Sentinel @) 2018 £ETHHEIBFE

Figure 1: Overview of the Mini-Sentinel Safety Question Evaluation Process

FDA FDA Coordinating Center | Coordnating Data Partners
sEnds Cener
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question analysis : - Healf
i Insurance
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provide
summary
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communicates
findings to

inform health

care decisions

& Onlythose academic insitutions with electronic heathcare data will receive safety questions for evaluation.
B. Data parmers will provide summary results from analyses conducted within thelr secure data environments. Those summary
results will not include direclyidentifiable health information.
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Sentinel System users Analytic centers (conceptual) Sentinel Partner Network

Open access by any party Multiple points of entry to Sentinel Validated common platform
through qualified analylical partners

Analytics Center FDA
- A
Innovation
Center ~
Academia

Request A . Scope,
nalytics Center '
for vt goals of \

analysis Innovation B deliverables .
Operations

FDA Center
Innovation

Other US
agencies

Center

Ex-US -
health Analysis Analytics Center Analysis

authorities outputs T (02 deliverables
Center

« New capabilities by Innovation Centers
may spur new Analytic Centers

Data Data Data
Partner Partner Partner

Payors/

providers « In this conceplual moded, Sentinel users = o T
i i a ata a
could directly engage Analytics Centers
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Mini-Sentinel (2016 25 I% Sentinel System) | Data Partner 280 —h L7 — Ziox
L7 a7 7 b2 ICEITCE 3 Xy i 2EdET — 2fd&EcdH s SCODM, SCDM
it L CEER, itz BEk 32 Y — v, BEREG RO 7 = ) 2 fEEICERTE 5
Web 77U 7 —3 3 vORFICH 2T, Sentinel System @ F — &% — F > —PIAkIC
Medicare Claims Synthetic, IBM @ MarketScan® Research Databases % SCDM ICZ5 4
L T Sentinel System & [ERRICOMAIREIC ¢ 2 7' 7' T L 3FAF X T 3. Sentionel 1%
LNTEFELOTIRE R LA DA LD 72D ICHEE X L7 28, 9, 10EHsLoICE
M FEOWIERFE LB T 2 RWD v —a ke LCHRF, HEHBH® b Tw 3,

Mini- Sentinel J<UF Sentinel System (3IEH#E(L 2 &1 7 — & X — ABRR O A, Y — LD
B % ERRICER G OLEMICBET 2 BEICO W TONEHE L 223 50 5N TETw 3,
Fhiti & 117253047 1% Sentinel System @ CDER’s Medical Product Assessments in Sentinel’s
Active Risk Identification and Analysis (ARIA) System i 2019 4 8 AFffi T T ac® 9 23
B IN T3, 2D X5 ILE L OLERETFHOMRICH G 5T %25, Sentinel
3 % &1l L 7= Sentinel Initiative Final Assessment Report September 2017 @ [3.4 Recent
examples of Sentinel in action | 1<, BEFENZAHHEKRE (2 Iia=F—>a v, FEREH,
PMR / PMC o3k e LTER) b0 oz emEINTE, LarL, Tk
Sentinel System 2372 {, #ERDOFIETHHMT 2854, S RAEH LR 2E 325 2 & 250
WIC eV FOSSZMET 22 LB TELZDTHY, FDA © Statement (2018) Ebbc

Ebb  TStatement from FDA Commissioner Scott Gottlieb, M.D., on FDA’s new strategic framework to
advance use of real-world evidence to support development of drugs and biologics ]
(https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-
gottlieb-md-fdas-new-strategic-framework-advance-use-real-world)
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9 FDA DE 3>
Vision

. ]

A sustainable national resource to
monitor the safety of marketed
medical products, and expand real-
world data sources used to evaluate
medical product performance

Strategic Objectives

. ]
Accelerate use of the Increase the utility of Facilitate response to  Expand Sentinel by

Sentinel System real-world data to legislative mandates facilitating its use by
within FDA and scale support drug regarding medical  other stakeholders,
capabilities to meet development and  product safety and and foster innovation
needs assess medical effectiveness and development

R R product performance evaluation

Strategic Aims

. ] G
Enhance the Further enhance  Accelerate access to Create a national Disseminate
foundation of the safety analysis and broader use of resource and further knowledge and
Sentinel System capabilities by real-world data for open the Sentinel advance regulatory
(data, infrastructure, leveraging advances generation of real- System by science to encourage
operations, in data science and world evidence broadening the innovation and meet
technology) signal detection Sentinel user base Agency scientific
needs

Exhibit 1. Vision, strategic objectives and aims for the Sentinel System

Dhcll\rity [:::vOnga\ng activity
Near-term Mid-term Long-term

Mother-infart linkage >

NDI and SEER lirkages > !

dewpeou 21691e4S £ NqIyx3

Data —— e mmmm e .
Expand validated HOIs > o
I Expand EHR data sources >I Unstructured EHR dala capabilities
Foundation | Methods and | Expand Common Dala Mcdell >| Privacy-preserving patient |Ds with distributed computing methods
infrastructure ! EHR validationmethods
| Process optimization , I Evolve production and development modes >
Operational Broaden use of flexible data sources >- . -4: ________________________
efficiency | Expand training and development :'
Culture of continuous improvement
Increase ARIA sufliciency >
Safety 0 ye===e=mm=e=e=e===e===
. | Active signal detection capability
R ' Accelerate adoption of RWD for effectiveness
Effectiveness e S
] RWE methods and infrastructure for Sentinel System
Innovation E 777777777777777 Selectively test and incorporate novel technologies
| Improve existing in‘raslructme> ] E
Broadening access E_ _______________ | Evolve operating model i
: | Develop partnerships with other Agencies
Disseminate knowledge | Convene, publish, disseminate, support innovation >

and advance reg. sci
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ARIA Analyses for Safety Issues I|dentified During Review of New Applications and
Supplements (https://www.sentinelinitiative.org/drugs/ongoing-aria-assessments)

Drug Name Outcome Assessed ARIA Related Links Date Posted
Analysis
Skyrizi (risankizumab) |[Lymphoma Level 2 |Approval letter |08/06/2019
Invokana (canagliflozin) |Renal cell carcinoma Level 2 |Efficacy 03/04/2019
supplement
approval letter

Ablysinol (dehydrated | - Heart failure Level 2 |Approval letter |10/22/2018
alcohol) - Ventricular arrhythmia

- Atrioventricular block

- Septal myectomy

- Death
Annovera (segesterone |Early detection of: Level 3 |Approval letter [9/24/2018
acetate and ethinyl - Venous thromboembolism
estradiol vaginal - Arterial thromboembolism
system)
llumya (tildrakizumab) |Lymphoma Level 2 5/25/2018
Sinuva (mometasone - Cataracts Level 1 |Approval letter [12/18/2017
furoate) - Glaucoma

- Nasal perforation
Tremfya (guselkumab) |Lymphoma Level 2 9/29/2017
Stelara (ustekinumab) |Serious infections Level 2 8/23/2017
Siliq (brodalumab) - Hospitalized neutropenia Level 2 8/23/2017

- Serious infections

- Myocardial infarction and

stroke
PDUFA REAUTHORIZATION PERFORMANCE GOALS AND PROCEDURES FISCAL
YEARS 2018 THROUGH 2022 https://www.fda.gov/media/99140/download
Sentinel System O PRI T2~ —7 1 — (PDUFA) 28b &ic> Tk bh, PDUFA

D5 PEEFHOPTHERDOHWZH > T 3.



https://www.sentinelinitiative.org/drugs/ongoing-aria-assessments
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2019/761105s000ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/204042Orig1s027ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/204042Orig1s027ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/204042Orig1s027ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/207987Orig1s000ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/209627Orig1s000ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2017/209310Orig1s000ltr.pdf
https://www.fda.gov/media/99140/download

Appendix
Table 1. Sentinel System strategy in support of PDUFA VI goals'®

PDUFA VI goals

Expand the Sentinel System’s
sources of data and enhance the
system’s core capabilities

Related

Oz

section in this Sentinel strategy in support of goal

plan
Section3.1(1)

Expand data sources and linkages

Section3.1(2)

Enhance data infrastructure and methods
development

Section3.1(3)

Make operational efficiency improvements

Section3.2(1)

Increase ARIA sufficiency

Section3.2(2)

Enhance the Sentinel System’s active signal
detection capability

Enhance communication with
sponsors and the public regarding
general methodologies, including
appropriate ways to query and use
Sentinel data

Section3.5(1)

Convene public working sessions with active
and potential Sentinel System users

Section3.5(2)

Shape the discussion and participate as a
thought leader in the learning healthcare
community

Section3.5(3)

Communicate results and the growing
knowledge associated with Sentinel System use
and insights

—~
w
~

Evaluate additional ways to
facilitate public and sponsor access
to Sentinel’s distributed data
network to conduct safety
surveillance

Section3.4(1)

Improve operations and procedures for
accessing existing Sentinel System tools,
methods, and results

Section3.4(2a)

Implement a new operating model

Section3.5(1)

Convene public working sessions with active
and potential Sentinel System users

—
™~
Z

By end of FY 2019, hold or support a
public meeting to discuss and seek
feedback on current and emerging
Sentinel projects to improve
Sentinel and Active Risk
Identification and Analysis (ARIA)

Completed

Workshops held, including on 7/26/18: Planned
Next Steps to Advance the Sentinel System to
provide insight into the specific challenges
surrounding ARIA insufficiency, and highlight
key solution approaches

—~
(2]
~—|

By end of FY 2020, establish
policies and procedures (MAPPs
and SOPPs) to inform sponsors
about the planned use of Sentinel to
evaluate a safety signal involving
their products

Section3.1(3e)

Reinforce a culture of continuous improvement
(including establishing or updating MAPPs as
appropriate)

By end of FY 2020, facilitate
integration of Sentinel into the
human drug review program through
staff development and updates to
SOPPs and MAPPs

Section3.1(3d)

Continue to expand training and development
opportunities among FDA staff

Section3.1(3e)

Reinforce a culture of continuous improvement,
including updates to relevant MAPPs as
appropriate

By end of FY 2020, develop training
for review staff to given them a
working knowledge of Sentinel and
allow them to participate in its use
for safety evaluations

Section3.1(3d)

Continue to expand training and development
opportunities among FDA staff

By end of FY 2022, analyze and
report on the impact of Sentinel
expansion and integration on FDA'’s
use of Sentinel for regulatory
purposes

Section3.1(3e)

Reinforce a culture of continuous improvement,
including formal after-action reviews for major
projects, and institution of a quality monitoring
and performance management program
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fiE 3. FD&CAct SEC. 505F

FD&CAct SEC.505F. % TUTILIZING REAL WORLD EVIDENCE] T&% b, &L 21 USC
3bbg TH 5.

USA Tl Goverment Publishing Office (BUffHifl/a B&FF : GPO) 2BIERE % 7a AR E
B R R L BT AEESE [United States Code| (BEFF : US.C.) 2 flfran<sks
v, EX05HILEY US.C, #2+ 3 cHwLNS.

U.S.C.ix, BifTod [PublicLaw] % &GSCHALIC/EL T 54 @ [Title] () O Tick%
VCTEBEI EICHHAL, DeooEe LTHEE I T2, 2019 4 3 ABE 5 1,
3~b5, 9~11, 13, 14, 17, 18, 23, 28, 31, 32, 35~41, 44, 46, 49, 51, S4fwoH
27 W3 H 5. il z21X:21U.S.C.355¢ (2019)i% Title 21-FOOD AND DRUGS @ Section
355g /RS, [EIE - B398 ClX Title 42-THE PUBLIC HEALTH AND WELFARE % X <
Huwbhnz, USCTid, HEEORE, BANcERETeXE LoBIEX TbIZY, HE
WIS L CR L EIOEINICBHE S 720 372 20 E LD LE B ITOFIERF DL L
HILD LA b5, $/, HOHER LI [TFE] KRR W2 5625 5.

¥, US.C.oA WEB Ihttp://uscode.house.gov/ ] TIEAIL D Section # [ § 335¢]
DEHICHIHEIN TS0, [21US.C. §355¢g ] sddlanTnwad b ds.
7t¥, 21 U.S.C.355g 3L M X 9 ic CHAPTER 9- SUBCHAPTER V- Part Aic® 5.
Title 21—Food And Drugs
CHAPTER 9—FEDERAL FOOD, DRUG, AND COSMETIC ACT (sections 321 to 399i)
SUBCHAPTER V—DRUGS AND DEVICES (sections 351 to 360fff-7)

Part A—Drugs and Devices (sections 351 to 360n-1)
Sec. 355. New drugs

Sec. 355-1. Risk evaluation and mitigation strategies

Sec. 355a. Pediatric studies of drugs

Sec. 355b. Adverse-event reporting

Sec. 355¢. Research into pediatric uses for drugs and biological products
Sec. 355¢-1. Report

Sec. 3556d. Internal committee for review of pediatric plans, assessments, deferrals,
deferral extensions, and waivers

Sec. 355e. Pharmaceutical security
Sec. 355f. Extension of exclusivity period for new qualified infectious disease products

Sec. 355¢g. Utilizing real world evidence

Sec. 356. Expedited approval of drugs for serious or life-threatening diseases or
conditions

Sec. 356-1. Accelerated approval of priority countermeasures

Sec. 356a. Manufacturing changes
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356b. Reports of postmarketing studies

356¢. Discontinuance or interruption in the production of life-saving drugs
356¢-1. Annual reporting on drug shortages

356d. Coordination; task force and strategic plan

356e. Drug shortage list

356f. Hospital repackaging of drugs in shortage

356g. Standards for regenerative medicine and regenerative advanced therapies
356h. Competitive generic therapies

356i. Prompt reports of marketing status

357. Qualification of drug development tools

358. Authority to designate official names

359. Nonapplicability of subchapter to cosmetics

360. Registration of producers of drugs or devices

360a. Clinical trial guidance for antibiotic drugs

360a-1. Clinical trials

360a-2. Susceptibility test interpretive criteria for microorganisms
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