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O ¥HE 99
- (1997) FDA Modernization Act (FDAMA)
- (1998) Pediatric Rule

(2002) Best Pharmaceuticals for Children Act (BPCA)

- (2003) Pediatric Research Equity Act (PREA)

- (2012) BPCA, PREA”} FDA Safety and Innovation Act (FDASIA) J7Ho 2 A<

19 1. Pediatric pharmaceutical regulation timelinel)

o

A

1997 voluntary completion of pediatric clinical studies outlined in a Written Request issued by the FDA.

FDA Modernization Act (FDAMA) allows sponsors to receive an additional 6 months of marketing exclusivity for

Pediatric Rule requires Biologic License Applications (BLA) and New Drug Applications (NDA) to include an
assessment of the safety and effectiveness of the product in pediatric patients.

1998

Best Pharmaceuticals for Children Act (BPCA) reauthorized the exclusivity provision of FDAMA
® Authorizes FDA to request studies for both approved and unapproved pediatric indications.

2002 e Provides for voluntary pediatric drug 1ents by Written R

Pediatric Research Equity Act (PREA) codified many provisions of the Pediatric Rule

active ingredient, indication, dosage form, dosing regimen, or route of administration.
2003  Products that receive orphan designation by the Orphan Drug Act are exempted.

* Requires pediatric assessment for any drug or biological product application or supplemental application for new

ensuring that necessary data is obtained through studies in children, when safe to do so.

2007

Pediatric regulation comes into force in the EU with the Pediatric igation Plan, a development plan aimed at

FDA Safety and Innovation Act (FDASIA)} establishes permanent authorization of the BPCA and PREA
® Requires submission of pediatric study plans earlier in drug development.
* Increases enforcement authority for delayed submission of required pediatric studies.
2012 » Allows sponsors to request an extension for the submission of required pediatric studies under PREA.

1.1. Best Pharmaceuticals for Children Act (BPCA)

7k W=
- BPCA (21 USC 355a: Pediatric studies of drugs)23

1) FaE3# 2) Lionetti G et al., Pediatrics. 2013, 132 (5): e1384-e1394
2) HE i Fa w9 27)
3) Federal Food, Drug, and Cosmetic Act (FD&C Act)E Title 21 Chapter 9 of the United States Code°ll 3%

_10_



. BPCA YA}

- 9]3)= 19973 FDAMA H& o Ao 534 (pediatric exclusivity) /Hd S -2
33} o]= FDAY} 40} BAo|Ae B AFE =831 leﬂ‘alﬂ‘—z— F=
gl sieh 2002 BPCA F ol AWH T, 2007d 109 19 ©]x NDA
AP oJokEol fate] so} B mz=awlS A0l BPCAE 20074 9
Aol FDAAASl 8424 AFEA MAEAJL 20100d 23]= BPCAE nH}o] 2.9
oFE7MA g

ot 7
- ALH o g Aol AFE FYS IAA JAEEE AT A=
- FDA7} #3883k Written Request(WR)oll we} 35 Ao tiste] <AAEHE

AZ
- zof BAol Wad Fuo] oI Yz wry
- FAFAL $AHA F HSF D@ kot AF TbE
FDA %9 2% e

g F8 &

O FDAe°) 9} waie Written Request (WR)ol| whe} A2 S3j3t

- 3] A= FDAo9I Proposed Pediatric Study Request (PPSR)E A &3}e] WR 23)
TS—)': _g_ig St ZI: 01.9_

- PPSRell&= &oF A9 o] &4 w7, A A7 YAl Aof Aol At
AP Z3slofF

- FDA+= 3 A7F A1 3 PPSR glo]= WR #sllo] 7153 (FDA initiative).

- A WRE FFdte d7E T AF JAHEE Lo =xH
(pediatric exclusivity)e] o %

- 3|A7 S8 ALZo] dH3 PPSRE AEHL Aol FDAZL Layst
WRE %9 v $UHA &L A5 23S + U+

nl. 4o} =3 (Pediatric Exclusivity) ¢l141€E] B

- BPCAE A2 <lAlglB 2 7807 FDAVF @83k written requestol] what
aof A57F F;HY olol] iyt HAFo = sponsorZt AlFelA e HE (53
AE dAH.

- F9 <lIAMEl B = Secretary of Health and Human Services (FDAZ £ )7}
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SoHER (A7 9459 timetable E3H Q@ 47 FH o xﬂ%ﬂ A 77} AR
timetable®} written requeste] ©H& {QA4AES 535 L—x] AA BT Holg

- AT AR 5 JF AR #AGlel =4 7zt

A ekEo] ¢LASIR €I ALE H oA = okE S A
negative A¥¢} by W0l A= B¢ =A.
A

rlr -111
£
n‘ﬂ
J[m
o
o
o
MU
2

- o FHEL FYPHR FAFHE= Z°] otyH, AFd oln FodH 53
T A BRade 3] F7hE o] 3|Ake] active moiety7t w7 FEO
<E FoH.

- 53482 generic = tE % AF sponsore] FDA %13 EEH HEF
of et 44 AFe] B AHS AAANTER L*i\ﬂlﬂ_ o g & 1A
2ot 4 AE B we} AFEE 53 BE 231AES @Y Us

- 53 717t o= FDAQ] Pediatric Exclusivity Boardell &) HEZ o] A2AH

- 20073 BPCA 71 Al, ¢3]= FDAV} 4of 5X-H AAFZES 7]1& 53y A%
S3do] R HL I M 2AHstE=ESE 879 FDAE 4o 534
o] 24e f8 180¥e AH8E 4 U=, wWebA, sponsores &oF AT 9 R

o BIA AES 71E 539 A% SHAe] wEEr] 19 o) Aol Az
oF

3 1L 4oF S JAE B wep dF

ut

£3 ®R3 (Patent Protection)
c B3Rk ol tishe] sponsor EF
Qo] &g WHS wrEX ARSI NDA?
< AR F IS FA
1

g (53 71ke A 20 | 58 71 o+
=N 6 months

A8 55 4% 95
Aok =343a (New chemical entity FDA+ innovator %<l % 54
exclusivity) 7}A] innovator &<l <A gk 5 years + 6
u=oA A2 FAE  (active NDA Ful AZT AFe AAIFAY
chemical moiety)oll T3 A NDA HEE A& A &5 (EAT months
%0) 53 Avge EA A 49)
M2 F-&F =HA (New condition FDAE 53 214 & wolEo]
of use exclusivity) NDA Ay HEZ 4 9oy, |3 years + 6
71E FH7tE FAERY ARE FLE innovatore] MEZ<& 2-$= < | months
of tigt R 2A QI AF T30 %l o]F 3d 3 HIFHE 3
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a N 3ol dste FAHo=
STHE A5 33 olsix] ore
FDAE A F59 2AE &
g4 og¥F =3HH¥ (Orphan drug olEolAY HET F o,
exclusivity) NDA. BLA Al A& ALysta & |7 years + 6
c 8 AH3bo] gk oekEFI nlo] 29 ’ g3 AFH A H-$FS | months
oFZ o A& innovator <<l o]& 7d 2t
S QA3HA] &
FDA+ 129 7|7 = o5
71752t biosimilar A 2] 41
Hlo] e oJoFE =X (Biologic product
ol .A.—Fw =3 gIC D Ao woSol AL AES % |12 years + 6
exclusivity) BLA . .
- Innovator 1}o] ©.9]okE e )<t e I# Y innovator <<l | months
| S o]Z 12d 7+ thE AHe o
3 SASHA Xs
Biosimilar A& 413 A &< timeline L -
B Biosimilar A& reference
Reference  mlo] . ojofFol  thdk o o 4 years + 6
biosimilarzl FDA Z0le wix 53] BLA AFol Ae U T 44 months
osimrar o= EALA AR AT 5 S
= 71zt
a BLA A7 AF9 Edle 4ot 5HASE AAFE & gl

1.2. Pediatric Research Equity Act (PREA)

7t W%
- PREA (21 USC 355c: Research into pediatric uses for drugs and biological
products) 45

1}. PREA A}

- FDA+= 1998'd Pediatric Rules 3EstA . Lo AFEolA e gpild AR F
7S BRog AxAd ARUY ABES E,_—‘;Lo}b A=, 20029 10¢€ US.
District Court for the District of Columbia= Pediatric Ruleo] FDA®] #H3+E
Hojuoy AA3%. 2003 129 o3+ PREAES 5 3A]7]+=4 Pediatric Rule
o] Ao B F&Eo] PREA =34

- PREA+= 19994 449 1¢ (Pediatric Rule®] fFa<) ©|% FDAd| A=H 4A1H
Ao el WS 89S Pediatric Ruleo] wa} @3 9d Ao tjg A
Ay A71E FQ01, Pediatric Rule®] HY o 23k HE3 PREA AL Af

< 1835t

A7) 717HE EHFIL.

5) Federal Food, Drug, and Cosmetic Act (FD&C Act): Title 21 Chapter 9 of the United States Codeol 33
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o g
- NE AYEE kB tdte 3 A7} Zof b GEAT kAA HrIE

o} F-shste A=

2. 24 W9
- New indication, New dosage form, New dosing regimen, New route of
administration, New active ingredient

ol F2 0§

D Zo} 3tz A A A& Pediatric Study Plan (PSP)E 3] A7} A&

O PSP W&

- (O Overview - Disease condition @ Overview - Drug/Biologic Product 3
Plan for Extrapolation @ Plan to Request Waiver(s) & Summary of Planned
Nonclinical and Clinical Studies ® Pediatric Formulation Development @
Nonclinical Studies Clinical Data to Support Design and/or Initiation of
Studies @ Planned Pediatric Clinical Studies @0 Timeline of the Pediatric
Development Plan @ Plan to Request Deferral (2 Agreements with other
regulatory authorities

O PSP AE 4

- Sponsor initial PSP A& (Day 0) — FDA comments (Day 90) — Sponsor
revised initial PSP A& (Day 180) — FDA initial PSPell t]3} agreement
confirm (Day 210)

2) Zob A7 AR

- 7be @ oloFE R AAHA &of dAFE FdsEE SHIE, AT UL
(NDA/BLA) 417 A Fdst= Zlo] 2™

- PSP A& A4

- End of Phase 2 (EOP2) meetinge] th¥ EOP2 o] % 60 oW A=

- EOP2 glth¥ FDA®} ~EA 71 §olste] 753k ol & Alxtol A=3tH, FDA+=
Phase 3 A& 7 A=< AT Phase 371 lotd &7 2414 2109 Ao A
=& ojof gt

3) ¢7] (Deferral) @ HA| (Waiver) A%
- A7l @ HAE AR st= A Al A7 PSPoll EZEE o oF st
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A7]e} \AA AF= F5 &7} (NDA/BLA) A|-o| ZAH

F 54 AMAA okdel s12el wet A7) Tbs
o AT $E A HUANM FHE AT Fulsl fRE A4S

A
Z7hHQ A - EY AR FAD WA A7)
a #

ule] ARG Af (o AT TR E= AAHIES BE H8k o4
e A 5

O HA
- Zof A7) otg o T wet AAEE A9 dew, =
A HAEHE AS$ (full waivens} EA Ao A
(partial waiven & T&
ZoF AT7F Bt AY vl dAZ0)A e
Ao Gapo A EHA o] FAY PSR Gtk AEd AV EASHE

o
<R

Be AF, ArIAE o &of AN AREE Zlo] 7Y H A

vl 3% 2. PREAS} BPCA 8 W& vl

PREA BPCA
RG] SleHE, Hhol 2ol b ook, Hhol 2.9] ok
o] AL} o)A o 7 K} AA o7
o He= HE 9] Ae=d 3HA FAEY ddE AT, HSF ol
) T ° AT T
89 4% 89 ol oE A2 87 Agkol tis) A3 bs
2}l g Zof AT AxE wte A g £33 | Lol AF AdE wio A gEyo) £33

1.3. FDA Safety and Innovation Act (FDASIA)
7} 7

- 20123 BPCA, PREA”} FDA Safety and Innovation Act (FDASIA)Zt= F7+H O

6) 20201 d RACE W® A& o] %, Zofqh sl £4b e2lell #gdh= oFed 3]7] 28 Al sidahA &+
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2 A%<21¥ (Title V of FDA Safety and Innovation Act (FDASIA)

. 78 /8 W&

O PREA 8 714 W&

- A7](deferraDd Aol thatd A= 713 Aol 7HssiF

- Bo|g) Al AAEA ELS AAl(non-compliance letters)e] 23 3} F&.
- FDA”} Pediatric Study Plans A& &% o] 715313

O BPCA 2 1A Y&
- Aol Aol WRel W AIF ojo} 3

1.4. Research to Accelerate Cures and Equity (RACE) for Children Act

7t w7

- RACE= &0} gk A2 & AB8A /M 2 HIS S5 AZZA
2017d FDA Reauthorization Act (PREAZS 717%) o LRz &5
2018 8¢ 18 WHo = ARl

- RACE for Children Act& 20203 8¢ 18¥YH-E A3,

U 98 W&

- A o2 ASHE AU Lof EA i AMER A 37 2SS =
sH+ FDA A& A5 2 A PSPE X35t 4o AT Al8ES A|=FsloF g

- PREA|A 37 ZA3+ X & A (orphan drugs)oll thd+r WA7} lojA a1, 401ehe]
Az D Ay AHEl B2 g4 (molecular target)oll ZFg3l= oJofEZz o &
of A7}t o F-3h+4

- AEE FARS k= o X EA
o Aof A77F &%

- FDA+= National Cancer Institute, pediatric cancer research community%} 3=
st Zof EA Bl H5E5S wEsty spoldaEs AFE (FDARA
Implementation Guidance for Pediatric Studies of Molecularly Targeted
Oncology Drugs: Amendments to Sec. 505B of the FD&C Act Guidance for
Industry (draft guidance))

rr

Qg HgZo] opd B sl Suks

1.5. BPCA, PREAY] m}E& Zof A7 HE g7 o F
- 2]3]= BPCA X+ PREA o|33 #dste] thFo]l Hod o e AR AF
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= S7HNZE A& FDAo| A&EH o2 97 93+ Lof A7 HHIF TF
Hol& FAAol= AF thidol HIHES s}

o] dXZ A FDA +5A¥ U Ag (phase 1 A
A A 2P)7F ClinicalTrials.govell &3l g5y A9

- ¥ 3. BPCA9} PREA #¥® ¥ AR F7] 9% A

Statute B el A
- FDAE 4o} 53 Ho] Boj== 7% public noticeE 3foF &
FDAMA (1997) | - Written request} ##3sle] request’} gHEolAx old] mWe AT7F AZ=H Y

e A B B SRE RUS

- FDA= NDAE 93l 358 Ao} 79 medical, clinical pharmacology HE &

BPCA (2002) ke oo 3

- FDA7} 9]¢ o} nlo] @ ofofFo] AolrolA afAolA] FAU HHBHA]
7] W&o AA e RE HAE 2= A4S 93 ARE A Zo iy o)
EA] ZEojoF 3

- PREA ZE 2ok izt 24 %= 9l

(21

PREA (2003)

KN
.

k|32

- FDAE 4o} Z3H o] FoEH AA
Written requests &70&loF &

- FDAE ZoF A go] /o] A4
e of=ol thsted Zxde] Foq® 5 1d ool AFoel] Aof AFPe] =Y
HA k& Zo] gIEH noticeE x| oF 3t

- FDAE= A7 A3 i3 4R = ‘—Lﬁt}ﬂb AFE S A4S + AU+

- FDAE tigeol g3 H 7Fsd Wy (FDA AolE Z3HOoE o5
A AERE o] &Y F YA ?7‘433’_ ol& 7bsshA sioF g
- FE Aol A3 - BPCA E&= PREAC wel 3@ EA FEFH ARE (
on-label®} off-label &35 3} -BPCA %+ PREAC] wz} 3@ A9
TH N HAR], FA7 Lof &2, oA AF7IH L =719 ) - A
e Lol AP, MAEHA e Lot A o AEHA Fe ol
BPCA ¥+ PREAC| we}t 339 A5 Aol o3 iz wsk - 2007d
BPCA A3 o o]Fof AZEH KA

- BRuA AESYE olF 210¢ oW, FDAE= F3qd Zof A2 medical,
statistical, clinical pharmacology A& ZAIE F7isioF gt

309 o]l notice® Esfok It

oL o SAtAIA At FEF ] &
= =

BPCA (2007)

riet

- PREA @71 %41 ol %, oeF§ & ufol o o]ok% sponsor vl ZoF B7le]
gejt Ao e YRE AFNE F. AT YRE FDA YAEES T
of 43 AT Ve PHOE I} T,

g & glofor .

PREA (2007) - 2o} AF Qure] ojE & o7 FDAVF 3 AFo] Bad EAHI Lol T
3l PREA BHAS F= A9, A3AY A= (f Lof Ado] MALE = AR
of tig FAE W8)2 FDA Al EE &3t 41 A 7Msd WHo=

27 ofo} .
- oJobE L woleoopEo] aolrolH ALSHUL W EFAN YA 9
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AsHA &FS F A= FA W&ol Secretary of the Department of Health
and Human Servicesoll A A == F&E HAE F= 4, g AEE AF
o] gl gl E3tEojof g

- FDA+= Pediatric Review Committee”} priority reviewol] tfgt & 314, FDA7}
AHEE WolEo| ALY WolEolA] e 3, WolEolA ke g 3
59 TA AEIF dFolA IAMEL o] F UAEF F3

- &oF B} AF olF 210¢ oludl, FDAE SJAtolEE =233t medical,
statistical, clinical pharmacology A& AxE F/hsfoF
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2. o ghle s 98 v]Fe] B A7 4o (BPCA)

21. NH 9+ =719

7F. BPCA W&ol @& 4&of A7olA FDASF NH 9& &%
O NIH (National Institutes of Health)

- &oF A7 A% A AA, 9 9T
O FDA

- A3 Aol A Ff st Aof Aol e MR HEE @9

BPCA Legislation

A, W T

X
2
+

)

Pharmaceutical Prioritization
Companies'Drog Pe"‘g‘v":;gms"’" Cirical Tris. 1)
Studies Training

U, NIH A+ =271
- BPCAd] w2} NIHE &3] ©ts k59 Ao 94 A1 A 2239 &9

D =173

- FDA Modernization Act (1997, FDAMA)el| wzl FDA7} &8st WRo| W& &
of AFE T A5, A Ful 5 7T o/l Y JAAEEE v
A HAG E& wrg oekFoly A=A AT FHE A-S A= &20)

ATe] o] WAy
- 20023 BPCA Wo|A= NH 4+ =271

W SPOR ol g T
st 3. 2017 BPCAS] NIH @ Riol

o] =]
=

L4

2 HO
ol)« of

&

do N

2 fo

2)

O

- NIH W Eunice Kennedy Shriver National Institute of Child Health and Human
Development (NICHD)ol|A4] Z 2713 &%

O W&
_ NICHD:= FDA 2 HE7} 083 deste 0eg Sa3

7) https://www.nichd.nih.gov/research/supported/bpca/activities
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O &oF A7 FAHES e 55
- Lo A7 Had oA =52 1270 538 15 =& EFshe] 20033
1€ A& du=don, /Mg A 552 20193 LEPY

(https://www.nichd.nih.gov/research/supported/bpca/prioritizing-pediatric-therapies)

.
o

O &of 4 A7 A<

- FDAZ} &8 gk WRe A =AF A-stdA, NIHE o|n @sdE WRE =34
U 4 AE OAagl, tide, B37F W 52 Z¥eke draft WR EE
Proposed Pediatric Study Requests (PPSRs)E FDA| #| &g+

- BPCA9| wie} NIH= 597) ¢F=ol tish 257 A3 Algds AHL3A, 871 o
A A A3t gpiEE WS 98 FDA A=H

- BPCAdl&= 4o 4 d79 dzgtE MAdstr] flste 4o 4 =3t w
5 2 Pediatric Trials Network =3} NICHD+= Pediatric Pharmacology
Research Units (PPRU) (www.ppru.org) A4 W EYIE xYg. PPRULS 260
N ool A AFE TSR 23FF ol g Wl 7o

2.2. NH A& &3 4o} gy HAY

7}. Sodium Nitroprusside

O ok AT W&

- Phase 1I, randomized, double-blind, withdrawal to placebo study examining the
efficacy, safety, and tolerability of sodium nitroprusside (SNP) in pediatric
subjects. (Objectives) to determine the persistence of the effect of SNP on
blood pressure during stable infusion regimens lasting at least 12 hours and
to assess the potential for rebound hypertension during a 30 minute blinded
phase following administration of SNP for at least 12 hours when infusion is
temporarily discontinued.

O W Lot

8) a1 ¥ 18) NIH [internet]. BPCA Priority List of Needs in Pediatric Therapeutics for 2018 to 2019

9) NICHD t©lo]gj®]o]~ (NICHD Data and Specimen Hub (DASH) (https://dash.nichd.nih.gov/)ellA] el: Explore studies
— Research Networks and InitiativesS BPCAE A ¥l—24712] A7} gelww o] FDA Alo]EoA zh#l M7o] &kl
He #5261
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https://www.nichd.nih.gov/research/supported/bpca/prioritizing-pediatric-therapies
http://www.ppru.org
https://dash.nichd.nih.gov/

% 6594 (11 Early Childhood (2 - 5 yrs), 23 Infant (0 - 1 yr), 31 Middle
Childhood (6 - 11 yrs)

O T o 37k U

L}, Lithium
O &oF A7 W&

The second of two multiphase, multicenter trials that comprehensively
examined lithium in the treatment of pediatric patients with bipolar I
disorder. In the first phase, the Efficacy Phase, participants were
randomized to either lithium or placebo for 8 weeks to determine efficacy.
Eligible participants then continued in the Long-Term Effectiveness Phase
for a maximum of 24 weeks of lithium treatment. Subsequently, participants
meeting response criteria during the Long-Term Effectiveness Phase were
eligible to continue in the Discontinuation Phase, when they were
randomized to either placebo or lithium treatment for up to 28 weeks.
Finally, those participants who experienced a mood relapse during the
Discontinuation Phase were enrolled in an Open Label Restabilization Phase
and treated with lithium for up to 8 weeks.

O oy &oh

% 819, Children and adolescents 7-17 years of age who meet DSM-IV
diagnostic criteria for bipolar I (mania, mixed mania) without psychotic
symptoms as determined by a child and adolescent psychiatrist

- 329 Early Adolescence (12 - 18 yrs), 497 Middle
O =W &of 37k gl

t}. Ampicillin
O &ot 47 U&

NICHD-2012-AMPO1 study was designed to characterize the pharmacokinetics
(PK) and safety of ampicillin administered to infants per standard of care to
address gap in pediatric labeling. Methods: The PK analysis include ampicillin
data from NICHD-2011-POPO1 study. The safety analysis includes ampicillin
data from 1) NICHD-2011-POPO1 study 2) Pediatric Pharmacology Research
Unit (PPRU) study and 3) Pediatrix Medical Group Database. Results: No AEs
or SAEs related to study procedures were reported. No serious, unexpected,
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suspected, adverse reactions to Ampicillin were reported. From the Pediatrix
database Adverse events during ampicillin exposure were uncommon. Shorter
dosing intervals were associated with more frequent hematologic AEs for
infants of all age groups.

O FDA =p¥ W7

Revise pediatric dosing to include neonatal dosing for meningitis and
septicemia based neonatal gestational age at birth and postnatal day of life.
Add seizures to adverse reactions.

O oy zob

< 689, All infants with evaluable PK samples and receiving ampicillin while
enrolled in the PPRU Antimicrobial PK in High Risk Infants study

O F0 2ok 7k %

2}. Acyclovir
O &of A7 U&

An open label study to describe the safety and pharmacokinetics of
intravenous acyclovir in premature infants with suspected systemic herpes
simplex virus (HSV) infection. Dosing group assignments were based on
gestational age (GA) and postnatal age (PNA). Protocol version 1.0 (n=13)
included four groups, with GA 23-42 weeks and PNA up to 60 days; version
2.0 n=19) included three groups, with GA 23-34 weeks and PNA <45 days.
Acyclovir was administered every 8-12 hours for up to 3 days and was well
tolerated. This study was conducted by the Pediatric Trials Network under
the Best Pharmaceuticals for Children Act Program. Biospecimens were
collected but are not currently available.

O FDA ¥ WA
- Neonatal Herpes Simplex Virus Infections:

PMA of at Least 34 Weeks: 20 mg/kg infused at a constant rate over 1
hour, every 8 hours for 21 days.

PMA of Less than 34 Weeks: 20 mg/kg infused at a constant rate over 1
hour, every 12 hours for 21 days.

In neonates with ongoing medical conditions affecting their renal function
beyond the effect of prematurity, the doses recommended should be used
with caution.
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O W aob

- Retrospective chart review 49 71

- Medical charts of infants who received acyclovir as standard of care for HSV
were reviewed; no participants were enrolled under this protocol

O =W &0} 37}

- Aol E¥-8% e

- 2ok3/HE-12A4)) &S A FHA | wE} ALkstE AdRlel Fsle] Fo it

o

HeEARFEEAA HAe A9 BE FRUEstels A7

FUGED FAdd RQ7I A &2of B eI HA: AU7]E0]
Al 2 i 500 mgs 8A Aol Ao} At

mt. Meropenem

O ok AT W&

- An open-label, multiple-dose study to determine the safety, tolerability, and
pharmacokinetics of meropenem in preterm and term infants less than 91
days of age with suspected or confirmed intra-abdominal infections.
Biospecimens are available.

O FDA ¥ W7

- Gestational age (GA) and postnatal age (PNA)o| u}z} Alao}l &&= 74,
20-30 mg/doseZ =u} Ao} &3} o]

O W &okd

- & 2009, Infants less than 91 days of age with suspected or confirmed
intra-abdominal infection

O = o} 37}

- Aol S8 GE

- zob SBT3 ol aolol tF AT Sl A5 WAwe @
AT B g, Fdel R wet gAY AF kg 9 40 mgE 30
¥ oolabd AR HH Au FA@n =@ 4ol get Hds EREA F
= dAA pAEdE 19 2 g 28 & Aok

v}, Lorazepam
O 4o A7 W&
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- An open-label, multi-center study to evaluate the single dose
pharmacokinetics of intravenous lorazepam in pediatric patients aged 3
months to less than 18 years treated for status epilepticus (SE) or with a
history of SE. Cohort assignment was based on medical history: Cohort 1
included Emergency Department or hospital patients in SE receiving
lorazepam; Cohort 2 included patients with epilepsy admitted for an
elective dose of lorazepam. Subjects were stratified by age in each cohort.
Participants in Cohort 1 received lorazepam 0.1 mg/kg up to a maximum
dose of 4 mg/kg. Participants in Cohort 2 received lorazepam 0.05 mg/kg
up to a maximum dose of 2 mg/kg. This study was conducted under the
Best Pharmaceuticals for Children Act Program.

O FDA =¥ ¥ 7

- Add to the Pediatric Use section, Status Epilepticus subsection, information

from a randomized, double-blind, superiority-design clinical trial of Ativan
versus intravenous diazepam demonstrating a failure to establish the efficacy
of Ativan in the treatment of status epilepticus in pediatric patients.

O o4 2ok

- % 694, Children ages 3 months to less than 18 years with status epilepticus

or a history of status epilepticus

- 7 Infant (0 - 1 yr), 12 Early Childhood (2 - 5 yrs), 17 Early Adolescence (12

- 18 yrs), 8 Toddler (13 mo - <2 yrs), 25 Middle Childhood (6 - 11 yrs)

O = 2o &7}

- e

- 18A] ofste] axofel tigk kA B FaEA o] FHE AA Fh
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3. v =2y §He 4o oekE S =7 A= 8wl
3.1 A= vl
7F s
- v Y BE Aol AT o F3t A=t EAE. Lol XA b
AR oofE AHE ARE AlFstr] % 540l H, A7) At &Y
ol HTAQl Lol AFE oFFata JAEHEE FAdthes HAA 5L
e 22338 AYsl= A= European Medicines Agency
(EMA)¢} US Food and Drug Administration (FDA)o]®, 23+ zo]d e =3
Fof A, |1A 71, AT A" A= AA, AdA HUE B3 3A SOl
sl &
- 20073 Pediatric Regulation A]3, 2007d o]z|2 EUY MZE 9 FEZ (new
products, new indications, new routes of administration, new pharmaceutical
forms) A& Al &of td A77F o 7318

.

f

- EMA°] &3t A F Eold e 54 AFY E dig \AAV FoARA &
kthH, Paediatric Investigation Plan (PIP)o] & 731 FAHE F=3 H$ <l

AE B Fof

- Ao AF RVt WHAEE= AES generic, hybrid, traditional herbal
products, homepathic remedies, applications under the well-established use
legal basis, biosimilar products sl%. 37 &S WA IR &=

2) v=

- 19979 #H A o] AlZHE, BPCA (RIAE R AF, A3 d)e PREA (¢
T3, JIME B A|FstA] F)E Eestd +9F.

O BPCA

- 3 =3 7k FUbsle AAEHEE AlE

- Written Request (WR)oll we} ATE FATH, A WA Z3H 7|3ko] AL
o Y FAHAE F&5 EFAA FoAH. F My =4 732 A
FoT F7E Fog

- 3 At BElE WRell E A5 Addo = F3fstA H.

- 3] A7} Proposed Pediatric Study Request (PPSR)E FDAol| A|&3 o =Z4 WR
= YPseE 87T F A=

=
- ol AT HeEe AlolA £E HeZol ATHA ko], tof B
N AAE folde 2 BE HeEd Pt

10) 3 #3 1) Dobromir P et al., Ther Innov Regul Sci. 2017 51(3): 360-371
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- PREA«] kL Oﬂ Eﬂ%o}t io}
=Bl U+
O PREA
- Az oobE AT AANA FHATE ok BAE Yo FHAH FEA
& AAIE LTEE 20t AT R A=
- New indication, new active ingredient, new dosage form, new route of
administration 4214 A] & &
- A9 AgFel #RE % A
- 37 Ag A 5A A9, Blol A EH = A&
- AF ML FAHoA PSP AEE Tl AT Lol AFE WS
FDAS} gtol® PSP7} 3171 413 A AlZ = ofok g
- 2 AEFo] PSPt WRS 7Hd & glom, oFeh AdA A FA Fo
b, WRel 38 oo mf; S QAE B 2ol Jhs.
- PSP= PPSR=E A&E =+ Q& El % Roll| @& Ao tiste BPCA
& AEes At 4ol 54
717P§ 7 ‘?:_T_’Z} tﬂv}wﬂ PREA] w}% ol ATE A=8l7] A FDAZFE
AEH Ao gElHE to} =4

1ot

3] skAl H.

- BPCA =& PREA| we} 35 Ao} A+ tiste] FDAE
Yol Pediatric Advisory Committee (PAC)oll 2]3F <+d A HEZES AA g

- FH AAE B} AF FU) sty HEA TUHY FH= ¥4, v
o2 QIAEI B9} AT oJF 7L Bold HHEHoTE 29d
- 0]=& PREAY| wtg} A

of AT oF-F olgalof stH, Lo} FH 7S o
7] fsiA= BPCA A& M= oldsoF & BPCA Hzt= FDA’F WRE
asl= Zlo] W3 PREAY wE d4e 53 7|0 BAFA] gom
=3 713k FoARr] fsiA e A Ao g WRel wE AFE 9
dfof 3 IAeE AFE AGE & JAT FDAVE ¥rEA] WR #dste] A+
= 8HsHA = &

- FH FPe 2ol AT oTIF 2THE ol Aoyt EAY, HFe A

it

¢

[t
1:1]0

_26_



AgFol st Aof A7V &5 FH-S conditiono]#te= & & @
Agote] A AZFoE W] IdAHO A= Fe, "FlFIAA Lo}
Eo]Zl AW-& BPCAo whe} Ao AFE F3h3tA =

3|7 A3 X ZA|+= v PREAGA AAEHY FH2 ‘ﬁxﬂﬂﬂ =
o] e Al Bl &= fFHo e WAEY "= PREACA & WAIHA s

A 3 kA Z=AF W EUEHY S FDASH EMA 25 A7|H o2 F3d. i
He AAdH} Lo} sAoA LT A EUEPo] HE&H. w5 FDAE
F7FAQ o FAgo 2 BPCASF PREAC whe} HrtE =g AlFo diste] <+
A 18MME & o} Ao FTHE T FHA HHAA HIME  Pediatric
Advisory Committeeol] 2]sjA] 433t

AN# & Hxt= 8-S Pharmacovigilance Risk Assessment Commttee (PRAC)
Zoly, u|=e FDA AAF BAolA T3t

Ol ol
.

m W o
o

. Ao} A Al¥ (Pediatric Development Plan)

D

e ANE2F 9 eFE, SPC (Supplementary Protection Certificate) =& 537}
HAEE = &7t oSFoE MER S, Fo FA=E, AP g AA

3|9 =% 2 8A (orphan-designated products)= 4o AT o F AL,
generic, hybrid, biosimilar biological products, homeopathic, traditional herbal
products, HZ o 2 well-established use (101d o] Al&3le] <kAA FEA 0]
gy A9E E7"H Aol Lo A YTl AYH

Zob AT YR J*iEl‘ﬂﬂ AZAH. & PlPo| W& AFE I3t
T AAHE Fox QAQAE B} Aot At oFT7F &l WHE oA o
ABz2 oF ARERE olsstH 6/i€el  SPC/EEHEY  dAA
orphan-designated productsel tisiA= Io] =% 7|3+ 2@ A% 715
MZE F79 Fr] £ o2 Paediatric Use Marketing Authorisation (PUMA)
=A. o ol N A4Ae HEWA G SAH FZo fiste] Ao} A

A JAEE Fo

l[‘

ol

Ir

W
rr 2 ox

o
ol

- PUMAE &0} AL82 $I3te] 7ge F5o] tiste] Foj® PPel wheh z1a)

A2 FAEE, A2 455, A=

S =2 <
A, AHE—E SH-E8F, NELE FAFEY 37} 414 (NDAs, BLAs) &=



7F A W A Al HAl(waiven)E WA AT FoH Aot AT AlE
(pediatric study plan (PSP)) #A|&°] 874

- FDA= o] sRlEo FAvjE = oefE B uHio]l o ofFol| tist A} &
o A7 AH}E A= EF 8735t dT|

- H=& Aof A7 e JAEHEYE EE9
PREAC] w& &% o]di3 BPCAO| we} ¢t
e FoEA s

- "ol A Aof =4 73he Foiy] HOHH” FDA7} |5+ Akl
o7 AAZ WRe Zdsjjof st oo mE AFE FPsfoF 3

A e dAm

9&
¥ gl 298
A A7} FYAA o A

m[o
::‘
i
2~

t}. WA (Waivers)

1=
E Aglo| A B WA (Partial waiver) =5 A WA (full waivenNE A&

|
=
AN
X
A
o o
2
N
AN
i
2
o =

58 oFF Ex oofE Aldo]l &of &AM ATt AU HHEHA &
S AoE d4EHE A5
AFSEE Sl Al e dF Aol Rt dojues AT
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4. PREA, BPCA o3} 3}

7h &ob AT o R 3 W oldo] mE Uy Wy

O Pediatric labeling information databasell

- 2019.8.31. 71+o 2 814 F&F9 S
74 744 F=

- 2R Lo A7 glo] T HAYZ F5ES 70 FEoE 9F 9 %ol dd. o
+= Al ¢l pharmacokinetic <7+ ¢t AE Az} oln] )
HE ool TR A% F A B 5 B WA

- BPCA &= o8] 190 #%&% (23 %), BPCA2} PREA &A] °|3d) 127 F& (16
%), PREA ©% o]3) 448 EZ (55 %), Pediatric Rule ©]3) 49 =& (6 %2
=, PREAS] @& 2 E W7ol 71 %ol si<
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Riomet ER (metformin hydrochloride)

Harvoni Oral Pellets (ledipasvir and sofosbuvir)

- Indications Studied: Type 2 diabetes
mellitus in pediatric patients 10 years and
older

- Label Changes Summary: Safety and
effectiveness as an adjunct to diet and
exercise to improve glycemic control in
pediatric patients 10 years and older with type
2 diabetes mellitus have been established. Use
of for this indication is supported by evidence
from adequate and well-controlled studies of
metformin HCl immediate-release tablet in
adults with additional data from a controlled
clinical study using metformin HCI

- Indications Studied:

Treatment of chronic
hepatitis C virus

- Label Changes Summary: Expanded indication

to pediatric patients 3 to 11 years; previously
approved in pediatric patients 12 years and
older. Safety and efficacy have not been
established in pediatric patients less than 3
years of age. Adverse reactions were similar
to those observed in adults. Information on
dosing, preparation and administration of oral

immediate-release tablets in 73 pediatric pgllgts, .PK parameters, - adverse - reactions,
atients 10 to 16 years old with type 2 clinical trial,
D . y A - BPCA(B) and PREA(P): B.P
diabetes mellitus. Safety and effectiveness of . .
: . o . - Sponsor: Gilead Sciences, Inc.
have not been established in pediatric patients . -
- Pediatric Exclusivity Granted Date:
less than 10 years old.
07/23/2019
- PREA(P): P . .
. . - Therapeutic Category: Antiviral
- Sponsor: Sun Pharmaceutical Industries . Pediatric Labeling Date: 08/28/2019
- Therapeutic Category: Antidiabetic g ’
- Pediatric Labeling Date: 08/29/2019
O d=¥ Lo} ey WHA (2007~ 20181d)
- 3% 5. A5 Lo} gy WA 89F (2007 - 2018d) 12
Type of labeling change BPCA PREA BPCA & PREA
Boxed warning with pediatric information 0 0 0
Expanded Age to Include Pediatric Age Groups Not
Previously Included. Includes New Indication in 2 26 11
Pediatric Population
Specific Pediatric Dosing Change/adjustment 0
New or Enhanced Pediatric Safety Information 3
Safety & Effectiveness Not Established in
Y 2 2 2
Pediatrics
- 2018 71 ©& 2l W2 PREAS| M2 Ao AF AAZA Lot H&F

F7tl sl

20k g2 8ol AbEl (A 227} (pregabalin)
7

O &0} 4% WAy 2o

-% 6. et 2ob HeF WY 2o

Pediatric

Labeling Date 12/22/2016

05/03/2018 05/23/2019

12) https://www.fda.gov/media/77746/download
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Indications
Studied

Fibromyalgia

Adjunctive therapy in the
treatment of partial onset
seizures (POS) in pediatric
patients 4 vyears to 16
years of age

Treatment of partial-onset
seizures (POS), to include
pediatric patients 1 month
to less than 4 years

L ab el
Changes
Summary

*Safety and efficacy in
pediatric patients have not
been established. *A
1 5 - w e e Kk
placebo-controlled trial
was conducted with 107
pediatric  patients ~ with
fibromyalgia,  ages 12
through 17 years . *The
primary efficacy endpoint
of change from baseline
to Week 15 in mean pain
intensity showed
numerically greater
improvement  for the
pregabalin-treated patients
compared to
placebo-treated  patients,
but did not reach
statistical significance.
*The  most  frequently
observed adverse reactions
in the clinical  trial
included dizziness, nausea,
headache, weight
increased, and fatigue.
The overall safety profile
in adolescents was similar
to that observed in adults
with fibromyalgia.
*Postmarketing study

*Safety and effectiveness
as adjunctive treatment
for POS in pediatric
patients 4 to less than 17
years of age have been
established in a 12-week,
double-blind,
placebo-controlled trial (n
= 295). *Safety and
effectiveness in patients
less than 4 years of age
have not been established.
*In the trial in pediatric
patients for the treatment
of partial onset seizures,
somnolence was
experienced by 21% of
Lyrica-treated patients
compared to 14% of
placebo-treated  patients,
and occurred more
frequently at higher doses.
*The most common
adverse  reactions  with
Lyrica in the study were
somnolence, weight
increased, and increased
appetite. *Information on
dosing, adverse reactions,
PK parameters, and
clinical trial.
*Postmarketing study

*Safety and effectiveness
as adjunctive treatment
for POS in pediatric
patients 1 month to less
than 4 years have been
established in a 14-day
double-blind,
placebo-controlled  study
(N=175). Previously
approved in 4 years and
older. *The  youngest
subject evaluated was 3
months of age; use in
patients 1 month to less
than 3 months of age is
supported Dby additional
pharmacokinetic  analyses.
*Safety and effectiveness
in pediatric patients below
the age of 1 month have
not been established. *The
most common dose-related
adverse reactions (>5%)
with Lyrica in this study
were somnolence,
pneumonia, and  viral
infection. *Information on
dosing, adverse reactions,
PK parameters, and
clinical trial.
*Postmarketing study

BPCAB) and
PREA(P)

P

B,P

B,P

Sponsor

PF Prism CV

PF Prism CV

PF Prism CV

Pediatric
Exclusivity
Granted
Date:

11/21/2018

Therapeutic
Category

Antidepressant

Anticonvulsant

Anticonvulsant

O FDA #lel7} 24

- FDA bl 12 o) o] &of 2 4ol 4o FE @ Xuo] nz A&
A Fo g g, Y Huo HgF WA 2AZA 44 o
174] ol3ke] ¥

WA BAol el Aok AT Ay D 1M o4 44 olstke]

_39_



Zof SRt A o] AT Aol ik AEIF AAE 71A .
- % 7. FDA &7} (Lyrica) ¥

1 INDICATIONS AND USAGE

LYRICA is indicated for:

O Management of neuropathic pain associated with diabetic peripheral neuropathy

(O Management of postherpetic neuralgia

O Adjunctive therapy for the treatment of partial-onset seizures in patients 1 month of age and

older
(O Management of fibromyalgia
O Management of neuropathic pain associated with spinal cord injury

8.4 Pediatric Use

Neuropathic Pain Associated with Diabetic Peripheral Neuropathy, Postherpetic Neuralgia, and
Neuropathic Pain Associated with Spinal Cord Injury Safety and effectiveness in pediatric patients
have not been established.

Fibromyalgia

Safety and effectiveness in pediatric patients have not been established.

A 15-week, placebo-controlled trial was conducted with 107 pediatric patients with

fibromyalgia, ages 12 through 17 years, at LYRICA total daily doses of 75-450 mg per day. The
primary efficacy endpoint of change from baseline to Week 15 in mean pain intensity (derived
from an 1l-point numeric rating scale) showed numerically greater improvement for the
pregabalin-treated patients compared to placebo-treated patients, but did not reach statistical
significance. The most frequently observed adverse reactions in the clinical trial included dizziness,
nausea, headache, weight increased, and fatigue. The overall safety profile in adolescents was
similar to that observed in adults with fibromyalgia.

Adjunctive Therapy for Partial-Onset Seizures
Safety and effectiveness in pediatric patients below the age of 1 month have not been
established.

4 to Less Than 17 Years of Age with Partial-Onset Seizures

The safety and effectiveness of LYRICA as adjunctive treatment for partial-onset seizures in
pediatric patients 4 to less than 17 years of age have been established in a 12-week, double-blind,
placebo-controlled study (n=295) [see Clinical Studies (14.3)]. Patients treated with LYRICA 10
mg/kg/day had, on average, a 21.0% greater reduction in partial-onset seizures than patients treated
with placebo (p=0.0185). Patients treated with LYRICA 2.5 mg/kg/day had, on average, a 10.5%
greater reduction in partial-onset seizures than patients treated with placebo, but the difference
was not statistically significant (p=0.2577).

Responder rates (50% or greater reduction in partial-onset seizure frequency) were a key
secondary efficacy parameter and showed numerical improvement with LYRICA compared with
placebo: the responder rates were 40.6%, 29.1%, and 22.6%, for LYRICA 10 mg/kg/day, LYRICA 2.5
mg/kg/day, and placebo, respectively.
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The most common adverse reactions (=5%) with LYRICA in this study were somnolence,

weight increased, and increased appetite [see Adverse Reactions (6.1)].

The use of LYRICA 2.5 mg/kg/day in pediatric patients is further supported by evidence from
adequate and well-controlled studies in adults with partial-onset seizures and pharmacokinetic data
from adult and pediatric patients [see Clinical Pharmacology (12.3)].

1 Month to Less than 4 Years of Age with Partial-Onset Seizures

The safety and effectiveness of LYRICA as adjunctive treatment for partial-onset seizures in
pediatric patients 1 month to less than 4 years of age have been established in a 14-day
ouble-blind, placebo-controlled study (N=175) [see Clinical Studies (14.3)]. The youngest subject
evaluated was 3 months of age; use in patients 1 month to less than 3 months of age is supported
by additional pharmacokinetic analyses. Patients treated with LYRICA 14 mg/kg/day had, on
average, 43.9% greater reduction in partial-onset seizures than patients treated with placebo
(p=0.0223). In addition, pediatric patients treated with LYRICA 14 mg/kg/day showed numerical
improvement in responder rates (=50% reduction in partial-onset seizure frequency) compared with
placebo (53.6% versus 41.5%). Patients treated with LYRICA 7 mg/kg/day did not show improvement
relative to placebo for either endpoint. The most common dose-related adverse reactions (>5%) with
LYRICA in this study were somnolence, pneumonia, and viral infection [see Adverse Reactions
6.D].

O =dl 37FAR

- 59 AF =l sTARelE 1= ol 124 BIRE &ofel] gk HRVE gle
o, &opolM o) kg FEA AR7F FESHA v Z1AH

- =d S FERI7H G, @b ske] AhAl eR(F)

HET T

w124 muke] dobsh w 12-17419) Fad el viste] M4 B HEA AR FEaA o
DE, Fol: A4 gt

4.2. FDA7} Written Request (WR)E a3l A&

O Written Request (WR) ®¥Ha) FAE =2 (197)

- Ampicillin, Azithromycin, Baclofen, Dactinomycin, Daunomycin, Griseofulvin,
Hydrochlorothiazide, Hydrocortisone (Hydrocortisone Valerate), Isotretinoin,
Lindane, Lithium, Lorazepam, Meropenem, Methotrexate, Metoclopramide,
Morphine, Rifampin, Sodium Nitroprusside, Vincristine

- WR 23 FAES NHe Az $45¢9 B2 FAHY 53 wtad oof
Foz ouARA T FARES JhR A Selo] b5
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4.3. BPCA, PREAY] u}&
- 2007@

o] % PREA¢]

AN A
mel FHE ok ATt A2,

PREA W& 4o A5 23} A=) 84 %ol sig3t.
- 3 8 AAF BR (2007 - @A

20123

o] F-ofl =

2012 - #A (F5) 2007d - 201243 (&) 200243 - 200793 (&5)
BPCA 52 28 76
PREA 269 105
BPCA/P
9 31
REA
Section 505A(K)(1) of the Act (BPCA)
Act of 2012 (PREA), as , :
44 and section 505B(h)(1) of the Act |section 504 of FDASIA
amended by FDASIA )
Heg . (PREA of 2007)), as amended by | (Public Law 112-144)
(Public Law 112-144)
FDAAA (Pub. L. No. 110-85)
4.4, 71e} |3

O 4o} A& 7R ojgL o7 PREA F&E WAV} Fol F&
- 6 F&o] FDA &#o]A o AA} (2019.11.29. & A))

- 3 9. Ao} AFP AL o o= PREA & WAV o4z F&

Product Name NDA Sponsor Indication Age Group Date
Number
. . . IN D A
Invirase  (saquinavir 20628/S-0 Hoffmann-La HIV-1 infection 0 to < 411/30/20
mesylate) Capsules 24 Roche, Inc. months 12
Invirase  (saquinavir N D A Hoffmann-LaRoc 0 to < 4|11/30/20
4 021785/S- HIV-1 infection
mesylate) Tablets 011 he, Inc. months 12
Q n a s 1
(beclomethasone [N D A Teva Perennial allergic |0 to < 4]12/5/201
dipropionate)  Nasal | 202813 rhinitis years 2
Aerosol Spray
Hysingla ER Pain severe enough
(hydrocodone N D Al Purdie Pharma to  require daily, | 7 to < 12 11/20/20
bitartrate) 9206627 Lp around-the-clock, | years 1
Extended-Release o long-term opioid
Tablets treatment
Qudexy XR e . . .
(topiramate|N D A Upsher Sm1th Ad]qnctlve therapy T o 6 3/30/201
Laboratories, | partial onset seizures
extended-release) | 205122 months 8
Inc. (POS)
Capsules
Aemcolo (rifamycin) C o s m o Travelers”  diarrhea
YN DA - 9| caused by |3 to 5|11/16/20
Delayed-Release Technologies, . . .
210910 noninvasive strains of | years 18
Tablets Ltd. S .
Escherichia coli
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(O PREA non-compliance letter
PREA®| we} Ao} A5t oF-5 o]t g+ 479 AA=ZA FDAE &0l
3 dEE Lasta oA A
3578 &9l t3k FDA non-compliance lettere} sponsore] response letter”}
FDA Z#| o] Aol A= Sl (2020.03.13. 715).
AA  olF aFAEYE FHI AS Hlage] fulfiled2 Z|AEHI
non-compliance letter$} 3 AL¢] response letter= AHA|E. AT o= G4
- 3% 10. Eo]d #Hy 3 BH HE

505B(@(1) of the Federal Food, Drug, and Cosmetic Act, as amended by the Food and Drug
Administration Safety and Innovation Act of 2012 (Public Law 112-144)

(1) Beginning 270 days after July 9, 2012, the Secretary shall issue a non-compliance letter to such
person informing them of such failure to submit or meet the requirements of the applicable
subsection. Such letter shall require the person to respond in writing within 45 calendar days of
issuance of such letter. Such response may include the person’s request for a deferral extension
if applicable. Such letter and the person’s written response to such letter shall be made publicly
available on the Internet Web site of the Food and Drug Administration 60 calendar days after
issuance, with redactions for any trade secrets and confidential commercial information. If the
Secretary determines that the letter was issued in error, the requirements of this paragraph
shall not apply. The Secretary shall inform the Pediatric Advisory Committee of letters issued
under this paragraph and responses to such letters.
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5. FDAY| Z:of A7+ ¥4 &5

5.1. 4o} oFF /i #¥ FDA 99 F-A4

1) Office of Pediatric Therapeutics (OPT)

- 2002'd BPCA T+78ol we}, OPT A3

- Office of the Commissioner 43} Office of Clinical Policy and Programs
(OCPP) 3}¢] %2, OCPP+= FDA?] medical product centers Auke] Fo A

olgrol BHEE JN T NLL AdsE =3 Y.

- OPTY] w2 Zofo] Az ola, bdsta EHAR] BAF HIAS
AN E ALR, Ao} olfpet #AE BE FDA 58 A3ty AdUshe
dds T 3= OPT =2 Wl 9 o] de] &of MErkel &of A4
AT e &g d olgpel Wi W ol HEVtE EFSEE 18T

2) Division of Pediatric and Maternal Health (DPMH)

- CDER¢] Office of New Drugs 4Fsl Office of Rare Diseases, Pediatrics,
Urologic and Reproductive Medicine (ORPURM) 3&}$| division.

- DPMH+= ojef#F 9 Hlo] @9 efF 9] Aof, 4R, /% td A5 Xt
oo 5 dAY Ff #4d BRI #d JFE B3 PREA, BPCAY
et FRPEHE Lol AT AW F Jlold s XS FIE

- DPMH®e] ¢9&? To collaborate to develop clinically relevant, evidence-based
labeling and other communications that facilitate informed use of drugs and
biologics in children, pregnant females, lactating females, and females and
males of reproductive potential.

5.2. Advisory Committe

1) Pediatric Advisory Committee

- 2004d 937} @A st wEo]A. FDAY formal advisory committee®] &t
2 7 AE7tE 7AH.

- o229 ARQHY digk FDA A& 9% 438 O Pediatric research conducted
under NDAs, BLAs, and certain other provisions of law @ Research
priorities for pediatric therapeutics @ Ethics, design, and analysis of
pediatric clinical trials @ Certain pediatric labeling changes and labeling
disputes under BPCA & Adverse event reports for products approved under
BPCA or PREA and certain other safety issues ® Other pediatric issues or

_44_



disputes involving FDA-regulated products (@ Research involving child
research participants and Other pediatric matters related to FDA’ s

regulatory responsibilities.

2) PeRC

43 dAAFE AYE7] Hg WE 7
PeRC+ CDER, CBER, Office of the Commissionerol| A z+od st

FDAAA WH9 oFARe R A= CDER7E &93te] FDA We] AlA}

- 93+ PeRC HAEF9s= SAst =, pediatrics, biopharmacology,

statistics, chemistry, legal issues, pediatric ethics”7} 33t

PeRCE= BPCA$} PREA & 40} oS BJHQstA AE31 AESE=
s T8 odE &9 O BPCA spolA @3=+ B+ written requests 4

o 2

E (Q Written requestsell we} A& AFE HESIY 5HA Ao Uit
oA AE Q@ &oF AT A gk AE, PREAC w2 AE BFrh, @AY
A7l tigt 8 AE @ Lo} AT HEE HAR At AFgH A

u FH3 gFe AR olgo tE AR

53. &oF A7 #d Jtold X~
O 3 11. FDA Ao} A+ #H 7ol

_ FDA %3 Zhold 2

o olg s A CE CI b
Pediatric Study Plans: Content of and Process for 07/31/20

1 | Submitting Initial Pediatric Study Plans and Amended Initial CDER, CBER | Final

L 20

Pediatric Study Plans

9 Cancer Clinical Trial Eligibility Criteria: Minimum Age | 07/10/20 | OCE, CBER, Final
Considerations for Inclusion of Pediatric Patients 20 CDER
Development of Anti-Infective Drug Products for the | 06/29/20

3 Pediatric Population : Draft Guidance for Industry 20 CDER, CBER | Draft
Pediatric Study Plans for Oncology Drugs: Transitional

4 | Information Until Full Implementation of FDARA Section 504 23/15/20 (C)]():IER CBER, Draft
Questions and Answers: Draft Guidance for Industry
FDARA Implementation Guidance for Pediatric Studies of 12/13/20 | OCE, CBER,

5 | Molecularly Targeted Oncology Drugs: Amendments to Sec. 19 CDER Draft
505B of the FD&C Act: Draft Guidance for Industry
Drugs for Treatment of Partial Onset Seizures: Full 09/06/20

6 | Extrapolation of Efficacy from Adults to Pediatric Patients 19 CDER Final
2 Years of Age and Older Guidance for Industry

7 Rare Pediatric Disease Priority Review Vouchers: Draft | 07/30/20 | OC,  OCPP, Draft
Guidance for Industry 19 OOPD, CBER
Pediatric Information Incorporated Into Human Prescription 03/28/20

8 | Drug and Biological Products Labeling Good Review 19 CDER, CBER | Final
Practice
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03/20/20

9 | Pediatric HIV Infection: Drug Development for Treatment 19 CDER, CBER | Final
10 Atopic Dermatitis: T1m1ng of Pediatric Studies During | 10/03/20 CDER. CBER | Final
Development of Systemic Drugs 18
E11(R1) Addendum: Clinical Investigation of Medicinal | 04/11/20 .
1 Products in the Pediatric Population 18 CDER, CBER | Final
Clarlflcathn Qf Orphan D651gnat10n of Drugs and B}ologlcs 12/19/20 | OC.  OCPP, | .
12 | for Pediatric  Subpopulations of Common Diseases: Final
. 17 OOPD
Guidance for Industry
Pediatric Rare Diseases-A Collaborative Approach for Drug 12/07/20
13 | Development Using Gaucher Disease as a Model; Draft 17 CDER Draft
Guidance for Industry: Draft Guidance for Industry
Pediatric  Gastroesophageal Reflux Disease: Developing | 10/26/20
14 Drugs for Treatment Guidance for Industry 17 CDER Draft
General Clinical Pharmacology Considerations for Pediatric | 12/09/20
15 Studies for Drugs and Biological Products 14 CDER Draft
16 | Nonclinical Safety Evaluation of Pediatric Drug Products 82/15/20 CDER Final
. _ . 09/07/20
17 | How to Comply with the Pediatric Research Equity Act 05 CDER Draft
18 Ellh C.hmcal Inyest1gat10r1 of Medicinal Products in the | 12/15/20 CDER. CBER | Final
Pediatric Population 00
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6. 24

6.1. =7

- FDA+= 1992'd Proposed/1994'd Final Regulation on Pediatric Labeling = ¥ ol
Aol §84 Hrtol 94} (extrapolation) Md-& =Y

- @ PREA HFel= 94 7lid el 71 = L= B55(0@)B)R)B)

- Ao A I oefFel Aol AJAF ot T3] FARRE AT
aote] FaAS Ao AHs & FAYE AFERE AH4E F As. Luk
FHom ofF AT T &oF FANA dTE tE ARV HsE F s

d A¥TAAY A5V BdE d¥ToR 4 E F Ae 449
dFTE A7 BastA ¥e T UE
- aob ol A4 B (Rlo] )9k FE 4 AR Qi Jidge] wdst
ZE&EHH AR AP T HHET AdEe AHEst A7 HARJE ok

Homt

12. &)4F 7ol Z1Al" PREA "W (355(0)(2)B)/(3)(B))
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§ 355c. Research into pediatric uses for drugs and biological products

(2) Assessments

(A) In general

The assessments referred to in paragraph (1)(A) shall contain data, gathered using appropriate
formulations for each age group for which the assessment is required, that are adequate-

(i) to assess the safety and effectiveness of the drug or the biological product for the claimed
indications in all relevant pediatric subpopulations; and

(i) to support dosing and administration for each pediatric subpopulation for which the drug or the
biological product is safe and effective.

(B) Similar course of disease or similar effect of drug or biological product

() In general

If the course of the disease and the effects of the drug are sufficiently similar in adults and
pediatric patients, the Secretary may conclude that pediatric effectiveness can be extrapolated from
adequate and well-controlled studies in adults, usually supplemented with other information obtained
in pediatric patients, such as pharmacokinetic studies.

(ii) Extrapolation between age groups

A study may not be needed in each pediatric age group if data from one age group can be
extrapolated to another age group.

(iii) Information on extrapolation

A brief documentation of the scientific data supporting the conclusion under clauses () and (i)
shall be included in any pertinent reviews for the application under section 355 of this title or
section 262 of title 42.

(3) Molecularly targeted pediatric cancer investigation

(A) In general

With respect to a drug or biological product described in paragraph (1)(B), the investigation
described in this paragraph is a molecularly targeted pediatric cancer investigation, which shall be
designed to yield clinically meaningful pediatric study data, gathered using appropriate formulations
for each age group for which the study is required, regarding dosing, safety, and preliminary
efficacy to inform potential pediatric labeling.

(B) Extrapolation of data

Paragraph (2)(B) shall apply to investigations described in this paragraph to the same extent and in
the same manner as paragraph (2)(B) applies with respect to the assessments required under
paragraph (D(A).

6.2. 24y &&
- 1998 7tE slold oA FDAE AHel &) g3t dWd uigk a3to
AR BEEte], dwbA <l pathophysiology, A ¢l3b Aolto Aol &4 o]
°oF&E ThAtel ik A, 24 SATAA Y FARE &
+ A5, d¥oly AYA, #d AWoly Y
= EA2 &89

natural history, Q4= el
TNk A, Y ofE = %)
AolA AHEEHE BE 4= A A Sl SEAE 5 3l
T AT AAE

- FDA7} 1998 d 5B 2009W7+2] BPCAC| we} FaE AFtolA AloA Ao}
T2 F8A4 AAHE AMET &4 AAE oty FolA AAIF

- 3 13. FDA Analysis of Use of Extrapolation of Efficacy from Adult to
Pediatric Population, Studies Conducted Under BPCA, 1998 to 200913
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No. of Studies with Characteristic/
Total No. of Studies (%)

Extrapolation of Efficacy from |Use for Products  with | New/Expanded  Pediatric
Adults or Other Sources Written Request Indication Achieved

No extrapolation (two WCT?) 29/166 (17) 10/29 (34)

Partial extrapolation (one WCT) | 67/166 (40) 35/67 (52)

Partial extrapolation (other) 46/166 (28) 34/46 (74)

Complete extrapolation 24166 (14) 15/24 (62)

® WCT indicates data required from an adequate well-controlled safety and efficacy clinical trial or,
for oncology products, from a two-stage trial process to assess response and safety.

6.3. FDA 7ol 2~

6.3.1. Zob B2 94 FE ATl Yuky w A

7t w7

O A&

- FDA, 4o} &A}o)l A 9] clinical pharmacology ¥ &4 318 A, 2014

- Guidance for Industry: General Clinical Pharmacology Considerations for
Pediatric Studies for Drugs and Biological Products (Draft guidance,
December 2014, FDA CDER)

- Ao} ofekE SN HA A Ao} 2 it U 0] A} OFE 3]
A ARy, &8A AR, Lok AT AlE YA e Arekel gk 7ol
2

g F8 UE

D &o} A+ AE yAl

- A2 FAE AMER &5, AE A3, 2 89, M2 Fo HA=EE
AAstE ooFEF 2 nlo] o) okEF2 initial pediatric study plan (PSP) A <3l
oF 3 (505B(e)(1) of the FD&C Act).

- Clinical pharmacology program 7|3 A] o]& 7}%53 RE HHE
modeling 2 simulationg sl= A2 Ao /i T Z 73] F Q3 FEQ.

2) &xoF A7 HIH
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- 7|24l PK, PD, =&-8-8 #A A7 @A Lol oJofF /Y ZE I
A= dA#E drug metabolizing enzymes, drug excretory systems, ¢F&E 5|4
9l transporters ¥g AE%E aEsfof 3 thS Al 71A] extrapolation FH-W
o7 FEE F Ue

O PK only approach (full extrapolation)

- Aot} Al ZF fFARRE ;étﬂ«l 28, A 5ol ik Ao FARRE 9k, TARRE
EE-RE B, o= (e g4 dAAD F }%7‘3 7Festal A Hkg-o]

o

o

2 o Adg H2H

©] pathophysiology, natural history, 4o} 2 A<2loA 2] & thA}l, F%=-
TA, =9 A AY, ZE AE AY oFFE = 22 AW AdA
ALEE o2 oEo AlS A S99 ARy AW APy oFE Fio] &

MMe AT T UE

- @A AREEE 4ot §Fol AW, Lo &l WY PK AEVF 2FEH
U 2ol 733 ARl =F AV dSHA &= e 2o 87 e 4
& PK A7t FdEojof 3 PK AdFE 4of AolA e o 4 AFE A
AT & AdS A8 9 i sﬂﬂoiok & smulatlonsE %6]] EgE 3=

O PK and PD approach (partial extrapolation)

- &of Al 2 AW H X 87F FARHA wHEEEAITE, Aof EAA =E-RHE
HAZY BEsHA BYHA FUAY FE3] FASHA = WY HIH.

- 449 _‘z%—t&% WA= & = ok st F3ke= AP Bluste] 4o}
$kx}o] A |FY =E-83 BAE st Bluskes A] &F Ad
= st A A SAHGESEE, AF S)olH HolemAE HME F S
(o) & FA® X3 A sotalol vlo]m}AZE heart ratex} QTcol ™3k beta
adrenergic blocking effects % 7})

- 384 extrapolationd] sl EFAA ol JttH AA2 endpointES Ab

<

J
3 AT & FAD YN APl WY + AL

4

l

ut

ot

O PK and Efficacy approach (no extrapolation)

- Zoto A HAX Xgo] HRlY tEw Xgo i AW P ¥hFo] o
A FAY AAH FAFSE ] B> 7d-Fole Aof SAto| Ao of .
S Hrbstr]l Ag ABAEE FAEA B Y ANFY F4L 784
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g Ao tigt SAE e Ao £F HAHLS 95 PKY &3-S
HAE T8t A sk d"¥TolAe PKe a4 d7olA €2 PK A
§%E population PK £243td #HE + A=

o) AFA uFS

_'F'L
- #lo] mlAY UdA endpoint =
A
o

- RE d"ETE PK 9771 34 &
sk &3 WY HAHo 7Isd 4 A, Confirmatory population PK A+=
F7HE T+ A=

O 1 59 "4

- Urine, saliva collection®} tissue T+ cerebrospinal fluide &% PK o+

- Aglol} tE Ao} Ay FoA9 interpolation, extrapolation® & PK AH® <
S F Aoy AAyolel o] ol ol Ao A= extrapolation H-&o] o7

+. modeling®} simulationS F3le] 3F9 AF oA &F HAAo BFHALE

(]
BaAd 5 e

3) 4o G| g
- o} ATAA AHAT S WS AEshs Zo] Fag 53 AAont &
ofolAl Folse g tat o =
Mol A A Forl Bay o
g B, ol H AW A2 A

o
1—‘
:

} slatte] PK A5 58 asfof 3 gutz

A (mg/mH=E X7] I

} 3& Zboll A Wxo] FaA4 ATE FIYsA e HF IuF
{/\

PK oq.;LL— /Ho]oﬂ/q/]

1 SN A
ol Iy i
oa P> it

*Z

-
_‘zé matchmgOﬂ 3 B3
olwj simulationg& &8 4 A&

- In silico, modeling Y <& &8s}
Ag g A= dHl ARE Vs T
sifico model= 7}s3 HIWHO=E
first-in pediatric PK studyE Algsta, A7 dAJES HAseta, 54 AF
shelTroll Ao AlZF §Fe A8 stal, enzyme ontogenyol| thek AR E A F3t

e physmlogmally -based PK (PBPK) n
PBPK+= 4o oJofE /i 2 130 A
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a1, 4o} 3kx}ol A organ dysfunction T+ drug interaction & &3} B2 A

ZWEF (covariate)S 7eEl=d AL 2= 9le. MEld modele] sl o

2 A3 Ao} A AANA AR in vivo PK/IPD A8 H &3] HA
o

Ho
rlr
ox,
r o
_ﬂ
b
S
rigt
_>‘i

T Alo] 9] response =}

Ao A

A 8HS FAT 4+ A3 58S A3 (89, o ) & F e Lot A
He Lol A AFAA F23 HEOE Aol ZEZ=o] I Lol A
At AFol Bagh olF A Lo AFS NSt Al@stoof g
sponsorZ} ZoF AP JNEstr] A7 gl =¥S e Ao,
sponsore FDA =<1E o|fF3 HPZ R o]&d F Uv d5E AHEsY
licensed pharmacyoll Al 2fAb7E ZASHE AP LS At Al Fs)oF &

Ao AFoA AMEEE AP Y AAolEEC] A Al

of 3, a3ttt FlE oF st Aof ARl A3 AP
Ao A ol&Eo] AA dAFEHooF . ofEH 24 E=  vehicle
interactiono] 4+ ©)x}¢l Al z#]EHooF g}

1S 93+ extended-release A& =+ combination products= 4o} IAE
F8) AFoll At AP E FrEoj X oF 3t

6.3.2. Aot B YAk oFE Aol UutE T AL
7}, Wi

O

A =

FDA, Al4o} Zhx}oll A clinical pharmacology ¥4¥F2 118 A&, 2019

Guidance for Industry: General Clinical Pharmacology Considerations for
Neonatal Studies for Drugs and Biological Products (Draft guidance, July
2019, FDA CDER, CBER)

O W&

Aol A Autol] 3 wE Al 20149 Jlold ~E H =3le] Neonatal
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intensive care units (NICUs) &=}l Ao Luba 18 AL

Abgrel) T g Fhol R 2
4, wel g, BE Aok A AT o
2 AFA JIYEL Foste] Aol &

A
1>
o
=
R
ki
il
o
z
ot
o
fru
=

gzls AAE=EY 8% 4+ Qo= =Z population pharmacokinetics
(PopPK)3} physiologically based pharmacokinetic (PBPK) modelinge] 4lAjo} <]

ofE Mol o

U 78 e
D Aol Feol B 2R
O Ao} Aol
A& E neonatal periode =4 & 28€4=E AHYHJo, F4tole] A5
Aol HF: 7oA /€ 2 AW E=E, ICH E11 addendum (2017.08.18)
Aofo met x4tote] Fe= 40l old EA dSIEFEH 27d, 1 9

© SAYEREH 21 = HoF

O AAol ¥F

® 14 Aol EEE

Classification based on gestational age (GA) at birth:

- Preterm neonates at the border of viability: 22 to <24 weeks GA
- Extremely preterm neonate: 24 to <28 weeks GA

- Very preterm neonate: 28 to <32 weeks GA

- Moderate-to-late preterm neonate: 32 to <37 weeks GA
- Term neonate: 37 to <42 weeks GA

- Post-term neonate: =42 weeks GA at birth

Classification based on weight at birth:

- Preterm neonates at the border of viability: <600 grams

- Extremely low birth weight neonates (ELBW): <1000 grams
- Very low birth weight neonates (VLBW): <1500 grams

- Low birth weight neonates (LBW): <2500 grams

Other classifications:
- Small for gestational age (SGA) neonates: Birth weight less than the 10th percentile
- Large for gestational age (LGA) neonates: Birth weight greater than the 90th percentile

2)

AT HAA ZHAE
dqFo] ol MFH PK 771 of
1
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3 FEAG kA HF FAE T

PBPK modeling, PK/PB modeling®} %2 modeling, simulation, 2F&38+2] 118 A}
go] Zgad},

QL T

Ao B Ao Mol

of @AtmolA el FEA 4t dubHelA] & A 5]
ofEol taixe HdE AmTE A FREH ok F o tE AR Lo}
Ql, Al ool A FARRE SFEo] AHE A, o Wl TR T2 ¢
olgjHlo| 28 &8F F
Aot Al AtE 2] oF
9 Aol &7 o

>
ox
o
9
Y
olo
o\
2
=
ol
ol
&
2
i
ol
()
ol
2
ofN i,

i

—o
A%
N
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off
2
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o
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O
ofo
N
off
£
)
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2
o
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ol
O
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>
ox
o
2
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B
©
i
=
i3

o] o] ol

s

4) A7 FAT

A4 olell A clinical pharmacology AT 3T w o)
= diseaset} conditione zt= AlAjojedof &t ojH 7
condition®] ¥ g@o] Y= Aol of

AFo W2 WSE distr] Yt Aol st9 aF 1 HUF 28F F

o =
W e Aot EFE AE Y 1§ BAL A¥sE 3ol

olo ]
DA
R

Aol ol et A-™I &5 HAE
71E€9] PK, PD A5 (42, g& &o
= ZAAsfoF g PK, PD, Hlo]l2
simulations 3= WHe] 7] €% AA L =L 4 JS. post-menstrual age
(PMA)¢} post-natal age (PNA)E 12338 of 3t
AAot= A o] wMEA WHIlslERE e VX F< & 2o o
g F As Ao &7F AAH A 77 B HoldoH tAE
J+= HIHOoZEA L3 titration, adaptive trial designs, therapeutic drug
monitoring (TDM)& AF8& 4= S, TDME &#H A & =A4o] YA A4
[e)
o

(<3
=
ool A kEo] ZoHAE= AF 7#8&F F A+

f
A,
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- Ao} SolH<l ADMEZ 738 ASols Aol Folshs e s9)E
7 w2e AAHEY skl AR B2 g0 AP 5 YL Wu A4
o ThE 2oh} HQNTH B wEe WaE HEE 18F AE A oE

6) Ao} A3

- Aol Aol Aol Aol A AF o] B oAbl o7 =AE
Z3Ete] AFS AdstE A2 2014 Jrol=teld & Eo] UL, Ao}
= AF 2 §FF AHE ¥Rl Uu. FAHAE, FIFAY & FH, @ &
Zo] By 5 AP AHE BE Q47 mEHjor I AP AHE3 g
FoAE & F A NdEo ok sk, 53] A2 @9 & A5 FYslof

Il

dm

interaction 2 S Fo ¥+ fluids, enteral nutrition, ©& X 54 2}o
interaction 7}sAd o] &)}k

- AAolE Fo ARV 83 tiREEe AAols AHIZE 9F3sta enteral
productsE 7] o AHolu tHFEE oofFEF- parenteral FH=E i
ol glemz & FEo H=Z  (enteral, inhalational, intraocular,
transcutaneous, intramuscular, subcutaneous, rectal s)7} &3 ¢ 13H=
T A= T8 Lol AlolA AFEE A non-parenteral A @ e G A
Aol &Eo]l FHEC ol & AP AA]EE AFv HT HAUdAA FhF
U Aol Al b Fol dEFe Fe 229 Ao|rt g E o oF gk

- B3 A thg mH7F AAotolA Fadt A5t Jded AAotes nAdsd
7138 752 BYPAY FHo] FostA 3 T . YRr¥ o= sponsor
= Aol AP FFA AES HAs)sto]oF gt AAolol A LdHZ =
dol e FPAl= AEslAE <kE  (ethanol, propylene glycol, benzyl
alcohol).

i
o

{0

O]

6.4. EMA &7 A5

6.4.1. Ao} o]eFE e oA ALE-o o3 reflection paper
7} vi 7
O A&
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- EMA, 4o} 9JeFZ sfto) A extrapolation®] AF-& (2018)

- Reflection paper on the use of extrapolation in the development of medicines
for paediatrics (Final, 17 October 2018, EMA/189724/2018)

O W&

- Ao} oJekE s to A extrapolation AR89 UwkA w2 ARk, proposed
framework, extrapolation concept %! extrapolation plan A& % X ilo] tjgh
Zhol ™ 2

. 78 W&

1) 94t (extrapolation) 713

- & 3# 39 1E (source populations), T H conditions, THAF o] oFZ o
Aol AFE TSl doR AR} AEE SASte] target population,
condition, &JeFE oA F71A <l evidence A (A9 7, yAQ, HQ3
x4 )9 Sy e E Fole A& or|g

- B b= YAE FEAT kA digk A3 evidenceol 7]x3Feo] F
oA, 7told 2o A= extrapolation frameworks A &3le] o 37} AAHS
23t evidenceE A= 2HS T3 A+s. E3] source population (SP)el
A target population (TP)S.22] A7 2 A] AHFAQ Wy AlLS A=
g

- TPAlA X8 &do] tha 7|t= SPolA Y @yt 7128 4 ¢lon, TP
A REE F A 84S0 dalAE AAH 7H- Y gapel WA H. F
7FAQ1 A7 gap= AHEh] A FAE 7 Jdow, HFHoE A 9
A BAE fElA o] & 7hest AA evidenceE FHSHA H.

2) Extrapolation framework
- Jlold zol A  Atsta 9=  frameworke  extrapolation concept —

N

extrapolation plan — mitigation of uncertainty @9AIZ FAE o] o Z+
o EE e 2
O Extrapolation concept
- AW, o°FF pharmacology, x| 5ol T3t U4 ¥kgol #ste] EAst= AR
=0°| SP3 TPolA B5F FXEojof & TPolA A& a3}E HIANZE =
QAELS HE3] stojof g AWl phenotype, 5, UE =o IF
°FE target®} A maturation factors, A} benefitol] <L 3
2 A3}t So] olg} & @49 93t Extrapolation concept

ofN o rlr wm
™

X
M

O

b
0o
ox
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o] dxapA el xFHS g L= pharmacodynamic (PD) effects, 94+ Hk-3-
He] BAS AHAF FPse AY. SPAAe #A (=EF-93 $)E TP
TAA AL F UAY X =mo FIFo] AY (e 8o I A4S
extrapolation conceptell Z3E 4 1O™ extrapolation plane] =Z3& ZHQ
+ e O3%A ¥ Aee AA F sl thid gapel si@stal ol &
extrapolation planollA ZA}sfof 3t Zhssithd Akl WS AFE3HY
o] & F Y ABE oy X5 FH A HIE xAlEof gt

O Extrapolation plan
- Extrapolation conceptol| A &<1% X]éliﬂr 714 2] gapell tiste] TPoAe]l 2
28 2237 98 FIste 979 B H2 S AA3 Evidence
A& R success criteriaol] whEl extrapolation concept& <13
SP At= 9} ofE =% E= PD W39 fAES TSt A5 Ao 8%
19 9

HyPo]l Ao gl AS FHstAY, & F 849 Il thste TPoA
A4 Ay AAREL B3 A BedAY == =219 gapdl extrapolation
o] ALY F gev A7t s & US (FDAY full, partial, no

extrapolationol] 3.
- 19 2. Decision Process for extrapolationl4)

14), 15) i £3 19)
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Disease manifestation & progression )
d‘spmﬁmlszl'kﬂ Ditf Clinical response to treatment
Differences between' m‘ and target 'mh: #nd @iges Efficacy and Safety _
BOpLAtion i heticlogy : : s aRd et
-ADME '
~Mode af Ach w -Applicability of efficacy and safety
PO eftects (E8) e Lo

e

Extrapolation Concept {Section 5.1):

Existing information about the disease, the drug pharmacology and the clinical response
to treatment should be collated across the source and target populations. Factors that
imight modify the effects of treatment between source and target populations should be
identified. This might include the phenotype or severity of disease, maturation factors

Extrapolation Concept (Section 5.1):
- |dentify 2 particular research question that is relevant to Marketing:

influencing exposure or the presence of the drug target, and the symptoms or outcomes
important for establishing patient benefit. The primary focus will usually be to establish

2 line of reasoning about the relation be dose, , pharmace (PD)
effects and dinical responses. Where data are available to establish that a particular

factor has fittie or no influence on the effects of treatment this knowledge can be
incorporated into the xtrapolation concept and will not need 10 be addressed in the
extrapolation plan. For other factors, reliable and informative data might not be
availzble. These gapsin give rise to inthe concept

mimmm em-pdwm {section 5.1.3)

that need to be investigated in the extrapolation pian before the expectations on the $
effects of treatment in the target population can be considered a5 a sound basis for - -
regulatory decision making. if the evidence in the source population is sufficiently refiable and

Pian trial design and analysis in the target population to address spedfic

Extrapolation Plan (Section 5.2):
The roie of the extrapolation plan is to delineate a strategy to generate
data and/or activities to investigate assumptions and uncertainties that r

need to be explicitly addressed before marketing authorisation, and which
can be addressed post-approval.
stiies aod inetic / pharmac m!ﬂﬁ & In child ol
Studies in the extrapolation plan ns5.212ar
Dose tobe
confirmed PK/PD studies in chifdren
M"m FK.F b mi&s and/or statistics could be used to
N5 TR
l ‘ m&s should be Lsed for PK/PD data analysis
‘when icable for exploratory PK/PD data
mEs should be used for ot hid
study design and PK data mé&s should be used for study ‘statistics should be used for confirmatory
analysis design and PK/PD data analysis data analysis

(O Mitigation of uncertainty
- Extrapolation <<
A gk, AAdE A7 B X3
5 =4, &7 84 éﬂ%— 3 3
4 P slorh ARE A7) WK YIA

SP2} TP 7+ AFSE %ol 7]4k3l extrapolationS A «l/‘}

g 5+ oy 9 fo4e Ausssy BIA4] 3

A, extrapolation plan Al& &

N AH7E g gE 7 A
- 713 3. Extrapolation framework tablel®
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Extrapolation framework table

SOURCE POLULATION

Adults and/or poedininc

Pharmacology
Drug disposition & effect

Disease manifestation

& progression

Clinical response to trestment
Eficacy & safety

Maechaniinms

Age/maturation-related
differences in
- ADME
- mode of action
PD effects (E-R)
towicity

Aze/maturation-related
differences in

-  aetiology

-  pathophysiology

- manifestation

-  progresson

- inicators

fre/maturation-retatec
= diffensnoes;
applicabiity
walidation
of efficacy & safety endpoints

Duantitative avdencs

PE-PE/PD models,
Pop-PE/PD models
Ouantitative systerns
pharmacology models
Covanates:

-  bodysize, age,
maturation, etc
disezse types, severtty

- comorsdity

Quantitative synthesiz of natural
diseaze data

Bizease progresson modeis
Covariates:

- age, maturation, etc

- disease types. severity

- comorhidity

Quzntitative synthesis or metz-
analysis of treatment data
Dizease response models
Covariates:
age. matueration, stc
diszezse types, sewerty
comarbiadity

Extrapodation mnmpt

r  exisving data

+ progressive input of emerging data

TARGET POPLELATION

Paediateics, different poasdintric subgroups

Predict doses to achieve
- =smilar exposure, or

Describe/predict differences in
natural course of disease

Given similar drug exposure or PD
response, predict degres of
differencesin

Pre-tlinical mechanistic studies

] - similar PD effect, and PrOEression - afficary
g acceptable =fety safety
f try paediatra subgroup by paediztric subgroup benefit-risk balance
by paediztric subgroup
=  refine inferenoes using emerging data
PE stisdies or : " s a s i
=32 - : Epsdeminlogical dat= - Desznof dinics! studies
'E E ; % :::?n:-::: ::::::‘ k- - naturs] disesse course Sample size{s)
E ; B e ' - - S0C trestment required in target population
Ed¥E . Ly to conclede on berefit-risk
E EE" Fik et i i in target popuiation balznoe

confirmation of the
Extrapodaticn
Conmpt

Confirm
modelling approaches
identified amsumptions

-  confirm predicied
differences in PK zind PD

Establish approgriate doses in
the tzrpet population

Confirm predicted differences in
disease progression

Conclude on disease progression
in target popuiation

Confirm predicted differences in
clinical response

Caonclude on positive benefit-risk
in target population

= alternatively, adzpt extrapol

stion concept and plan

Further
vl et o

PE/PD data from
- phase lll trials
post A studies

Epidemiological dat=
Other drug developments

Pozt MA stedies

Prospective meta-analyses
Pharmzcoepidemiotogical data
Other drug developments

3) Extrapolation plan Al W&

Ela

TPoll A 7]& A4 3}2] gap<
7hol| 2 34l o sl g3t
Extrapolation plan-<
7 A A AR FAVE 2
<o g AgE =418
g et TPolA A
Extrapolation plan<& A3

3
Z=0
°©

52

extrapolation conceptoll A AAIE A=
2 AESE AR =5

st= HAA. FA QA
evidence &
o]% o] a3 HAH EF

g A=
9 W P el

asl7] % =4 A<

=

o)
Ax L

T

N

extrapolation plan-<

avtel o 7]y
q4e PgaAE A
SPoA o & 7hs

o] Fo1 3.
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Ade 7=

- #Z% extrapolation plane | Tz 3 FAHANA LU olEH.
Extrapolation concept3} extrapolation plan< case-by-caseZ TZ X7l Uk
Ao ZQ93 gape EAH xFo] N8FH axE GAsE AR IHA
Jo Zo} FAzt A =F HEE matching 317 91 HH3 £F S A
Aate A, =F9 matchinge] F&3HA & AWo] X5 &I i f
Aol e PD W& T 4 lE. TPolA PK/PD #AE 3ste A
o= PK 73 @7 A-EE 5 9. PD markerg 3 44 wbe o5l
2340l ol glokd, A AR FEY ARE TPolA YA3HE ol B
2% 4 glon, Aok s ¥ Ase) P& B2 9 44D
P AgS ok 3

O Extrapolation plan - tj =}l

- AT BAe A B4, §F A4, fEH L HHA A7 AF O
st AR A-g, SPeF TP 3+ AR =5 £+ PK/PD #AE s 9
AT s°o] =, SPH TPF FASE =5 = PK/PD #AE &Hst7] {3+
AT el Aelw sEe wet Ave 4T Wikeke Aol F2% =&

o] fFAEHA ¥ AFE Hriste= 7Ieol vl Asi Aok 3. Extrapolation
plan®] E& A= #H A8 A B, &84 VESs FTdoF 3

O Extrapolation plan PK, PD 1+
- PK, PD A=+

-

extrapolation plan ¢ H-=Z A
profiles Fe2ldty == W8S WsiAZg &+
ATA &FS AR AT AT

PK/PD - A= 7
gk o]af 7}t

o welo] o3 Ed4 HZE 9 A

:

k)

O

mﬂrlmJ

Jo C:}l:ﬁ P r

O

-

B o

>
ofo

ek
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- AFe BAS =ZEA7]7] 93 AF tAlo] wrEojxok &, PK/PD A9
3 dutad 7lold 2~ (Guideline on the Role of Pharmacokinetics in the

Development of Medicinal Products in the Paediatric Population,

CHMP/EWP/147013/2004) E Lﬂé% T U=

- AT gARIS HAZstE W o 2, Fisher-Information-
simulations AF&& < 9}\2}% o =5 %] ¥+ PK/PDo| ts

= real time PK/PD H7} & tARlo] WAst= AL
Hl-o

Matrix, clinical trial

PN )
19 F 9L

=
SRS GUA FAT nE SR WSS 1AL Aow 041254% %%tol ES

ofell A A FHAT, =

= [e)
= W&

S A~ o [e)
AL gl B o =2 &

O Endpoints®} success criteria

- SP3} TP 7+ A& H7Fsle] =% metrics, PK/PD, PD endpoint, criteria&

A olafioF gt
- Criteriax= SPoA] dose finding®} *=Z%-%¥+g IAS

%ol  extrapolation

conceptoll A 7i=E 4= Q. extrapolation conceptell A 7S &<21sl7] ¢S

Bz o] Ao A success criterialx m @] A o] Hofof &}
- WkeF extrapolation conceptoll A/l =<&-vkg A7 AU}

a0t s TolA F

shhe S YA, PK A7 BHe G2 ABToIAe S 24

ol

]_

b orr

A AUl A fFEdT PK 2 #AE FHsle AY. TanA 3

w2 metrics (AUCo.t, Crax ) S54 W= vy Ao oo 3

T 4o} skl tE evidenceE ﬂﬁ_é}-‘g o] Brisd 4 91S. Organ
= 54 ST =84

e ZFo]7] 3l =EYE = . 3T ol A maturation?} body sizeol] o gk
PK EFHE #<lsly] 93 7162 PK A7E 3T 4 912 Modelling 7
simulation <+ (population PK, PBPK %)< PK ASZHE dojx= AES

AN 5 Qonz F34.

O Extrapolation plane|lA1 9] x5 A+ (44 Fa24 A
- X8 A9 EAHE extrapolation conceptoll Al 7]tk
<. Extrapolation plansellA &4 A5<¢] A2 pivotal

.;L

O Tl el A

- 5229 g2E, o)F By ATt A8 &3 P biasE
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Z1A grel A o] WEkx] AgHo SPyt

] AT =
TP 2t ¥l E fsf £2 <77F 2. 729 AE s3] 2 esigd, &4
5]:!_
Q)
=T

AL
ol

ol
=
fo

[e3
-

M3} success 7]EE& w
55 E3 concurrent tRF Ab&o] dE9 AL 715E 4 9L Concurrent
control A+5.¢} historical controls AA5 & S8t A2 7Fssty vl st
B3la o) F712 @S Historical control A#ke] #e] 2@ Hrte A3FA
AT 7HEg AR ok 3

. Historical controls AR-&©°]4 registry

O )\ﬂ _:3_7]
- A= extrapolation plan E& ol 71%3F A3 powerE 7pdof 3. HQ3I
AME A7l tiste] AW e TPl =EAY &84 ol FE A H oA

W

EoH AT 54 —’F?‘é%}—t— Z1o] oty e}, successE AT 7IFolu A=
7] Agtel] AHEE ARE HEE Z]EdfoF 3
- SPo A A7 9 extrapolatloni 2AHAZ A" AZE Zr|e AoHoof s,
A-g TAA HIES S5t A7 YAl HrgEojof g o E EW dnt
el 5% two-sided ¥t} #=-& nomial significance level, §-& HlES5A n}zl,
= 7}le 27] #1%k bayesian methodse] A (A<l A7, tiE=T, BE &
of Y AFERE BH) To| & F AU+

O Endpoints

- A3 endpointsE AEst= A2 AIE UARJSY 8% F&E£4. A= ¢
42 %7} endpoints, intermediate endpoints, surrogatesE XE&-efoF g THOF
endpoint’} =83+ 39 el TEHOZ H Qo] kETHA, FrFAQ A3}
223

- Endpoints¢} 23 S 2 7hed e AR o] #
A A AT Al &ofoll A AHEE 4 Q= endpointsE Za/\FSP—t— Ao l 4.
SP3} TPollA ©2& endpoint7} AFEE L, sidde] B (d: composite E&
patient- reported outcomes (PROs)stAY Zlsjo] =¥ conditionsol| A+ Al
3 supplementary data’} 272 & U=
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4) Extrapolation conceptell t]3$+ regulatory confirmation

- Extrapolation plane] @& AFoA AHAHHE AE7} extrapolation conceptoll ™
Al AT 718 o] gape AWE o AoHHA, ¢elH success criteriao] wek
extrapolation®] AF8-2 A A AA ] ZAVF H.

- A E A E7} extrapolation concepts Elslx] FEsiti®H, &, PK X
PK/PD #A ¢ A4 o] success criteria®S w3814 3174 TPlA A& F
a4dd oz 77t FRAHXA o}—L— 73 9-ol+=, extrapolation concept}
extrapolation plane A E A5E WrYsle] FHslojof il extrapolation©]

7hek A oAl arsfor ¢k

o r1r

5. &IAHH A8 AHd
7} BB 22 (Partial onset seizures (POS))

- A A AR FEAS 4A ol &of POS Aol A e fFEHdoE 94 A
83+ oF&E 37} (eslicarbazepine (2017) lacosamide (2017), pregabalin (2018),
brivaracetam (2018))

2) &of AZF 2 letter (A A])

=1 Briviact (brivaracetam) oral tablets, oral solution

& &7} A PREAY] W& Al & 8 FARE | me} 4&of ofFF A 9 A7
g A7 AAXE AEdd 4 - 16 A &oF POS FHA A

-4 - 164 2o $9-8FS AR 4F B4 AR 47, POS 4 B2
AA EHE Uehls =23 Loldd §F wEo] FASITHE A 9F B
2, 4%} 2ol BA mEolAel okEsA Am a7

O &7 AL A7

- brivaracetame] 1€ - 16A4] Ao}l A4 POSE| adjunctive treatment=4 7] F
A AT, dukzel kA A Byt =UE ), behavioral @ cognitive endpoints
Zgsolol &, Ha 2009 AL S2Holol du AY AFE I 7
g

il
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o} A% 5 lettero] 19 - 4Alol Ao A7) AA A7 AR F F
Ao g A 2T

+P>

¢

3) POS &AW A& 7lojd 2 3 (2019.9.)

O A=

- FDA, partial onset seizures X5 <F&E: 24| o] 9] Ao x}oA Al
a4 ¢ full extrapolation, 2019

- Guidance for Industry: Drugs for Treatment of Partial Onset Seizures: Full
Extrapolation of Efficacy from Adults to Pediatric Patients 2 Years of Age
and Older (Septempber 2019, FDA CDER)

Fo e

- 27 Zof AelA POS A EA AL AstAE FEAL Y
sAE @ ) ool YA, HANA FEF =
=1

4, 4 %
So] =2ehe Aoh §% 24 % 4RA L WS W

- AdolA Y] FREAES LolddA itste AL AJH Aot FARE W9
28 F, A5 gk AWl FARGE ihE, FASE =E-RS BAE MR T
F AL W ALT £ YS. POSE Ao 24 o)A AoloA Y

pathophysiology+= frAFstH, 4o} xtellA POS A5 &9 A4 AE A3
= AU LofoA Xz g ¥ES (seizure frequencye] Z+4:)o] R
. FDA+= Al 4o $2 B5Fo|A POS A& == s7td =9 44
ANE AxES 83 systematic and quantitative analysesE 3 sle], A<l

4A] o)A ZAolo| A == WS (seizure frequency® 7+4) #A7 FAMSH
= 220 =43} ol e By :#3z-8 %3tsta]l FDAE POS x| 29
S 7FE Al fFaAdo]l 24 ol Ao} A4 full extrapolation B 4 Uth

- POS HJ a4 full extrapolatione 24 ©]sle] Aoty T E EFHo
seizuredl| = # & <3

O A%E A

- zote] A, FA, AAAA AE 5& mHSe] A% A 2ol AP AR
o] Mz Bay
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O Clinical pharmacology and dosing considerations
- Extrapolations SWtH3sl7] flste] FAEH OAAIY] EF T+ 24 0lA
16M12] Ao ZR}o| A A H3}A AAE pharmacokinetic ¥ tolerability study
E Sl FeiAoF g Aof dEo] - FExEHooF sk, ARlAA aXRE
UEtd o 55 Z3ste &% W9 dukel 24 g4 4SS SAE
N ATV AAE o oF F
- Simulations AF-&3td ARl A8 =& FARE =& =29 Zo= 4
Aol &3S Aol g AZE I7] 2 AF scheme= Ao}ol A <]
THE F JEE TAHLE AFHolor g Aozl ofF Am+
POS &tApoll Al E32Ql &3 FARE mEdd =9sts 4oF 89 9
A4 A 24 A= 38 A AP AZ A FDAe| FrEojo

3}
o .

>,\I

o rlr

oo ox 1%
O E o off i

O Safety considerations
- QLAA ABE ARl A LolE duk
Aol A i Wrkeke MR
3o) Egeior sinl, 3 U4 Aoz +8 s ohie
5ol wheh tEA, ubEoR i 100 Be) Lok FA)
17k obgo] wEE ook T A AWM ohE %
1 o} ghpol A FIpA o] Bh
WAl WF ErE

o= 4= %iQEE, POS 24| ©]
o

lM uly
J o
A
o
>
e
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o2t
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6.6.2. UAl FEH W WE ALE
- zob AFoIA WAl FEA Bh W Aol thtel FDAE theel @ v}
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7tsd Ae dE =
T 9" Lot Y Ay AU A F gAY Sl tisko
self-reporting 3t= W7} WHTE doE FARHA Xsthe oY &oldAs
SAol E7bsd Aol sid @ A1 B "avt Fol Aol A AF
.

ol & A5 A& =¥, Ao A+
+Hl magnetic resonance imagingell ©]
F7HA7F HE AAE FASH] AsiA aobell A= sedation 3}
b Q@ d7ses £l &of el ta e o o & S%, juvenile
rheumatoid arthritis®} 4 <19} rheumatoid arthritis 5 @ <1 H7F W7}
aofe e FA e diEd A BA == AF

FEEHMS W © A5 A 7 Lote] W] FEFe FAY
= & dE 4. 9= =9 bone mass density W3} So] 9
o] 2, FDAS} sponosr7t &4 Aol Ay oA AHd =AHHS 3
-, FDA“ g Aol thste] PREAC] whE WA|E FostA H.

=

o £ rll[O
["E Jlo{t
o N
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7. Real-world data (RWD), Real-world evidence (RWE)

7.1. W7
7k
O Real-world data (RWD), real-world evidence (RWE)
- RWDE Aol 27 st B9 A8 =& 8 #AASC] gl oo
d ARYo2RE £ AR HTH
- Electronic health records (EHRs)
- Claims and billing activities
- Product and disease registries
- Patient-generated data including in home-use settings
- Data gathered from other sources that can inform on health status, such as
mobile devices

- RWEE A5HQ 94 AF o9l ARA0ZA RWD #4O2RE w50l
A olobEe] AHg WA o9 w: 9PA 1’41?‘{ 2 5.9)
- RWEE ofg dxe 94 Ad =& BHozRe 443 & Ug

(randomized trials, large simple trials, pragmatic trials, and observational
studies (prospective and/or retrospective))

1. RWD, RWE¢] &&
- FDA= RWD<e} RWEE Al# & QbdA 2 ol dwks RUEH, 712 YJAEA
o #&3} 2lIst Century Cures Act (20163 E3ho| A= oln] F2ld <kl A

E2F FEF5 oUH 22 A YA Z2AHe| RWD, RWE #A5& &8&3t= A
of FHE T U+

- "]= health care community= RWD, RWE A&5& 23 A 2A, 4 7}o]
A2 i, ARl oA AAHS Fe AREA 83

- YEAF MEAE 94 AIE RIS SR AY, gAF0la AR A
SE Jidetr] 9% #F A5 A3 st=t RWD, RWEE &&-3

7h. FDA #& 7told 2~ 8 w3k A&
- Guidance for Industry: Submlttmg Documents Utilizing Real-World Data and
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Real-World Evidence to FDA for Drugs and Biologics (Draft Guidance, May
2019, FDA CDER, CBER)

- Electric source data ARg-ol #3k 7loldl 2~ (43H)

- Guidance for Industry: Electronic Source Data in Clinical Investigations
(Septembr 2013, FDA CDER, CDRH, CBER)

- Guidance for Industry: Use of Electronic Health Record Data in Clinical
Investigations (July 2018, FDA CDER, CDRH, CBER)

- Draft Guidance for Industry: Use of Electronic Records and Electronic
Signatures in Clinical Investigations Under 21 CFR Part 11 - Questions and
Answers (June 2017, FDA CDER, CDRH, CBER)

- Guidance for Institutional Review Boards, Investigators, and Sponsors: Use of
Electronic Informed Consent in Clinical Investigations - Questions and
Answers (December 2016, FDA Office of the Commissioner, Office of Clinical
Policy and Programs, Office of Clinical Policy, Office of Good Clinical
Practice, CDER, CDRH, CBER)

ok

1) RWD, RWE &&3 #A5 A& e

O A&

- Guidance for Industry : Submitting Documents Using Real-World Data and
Real-World Evidence to FDA for Drugs and Biologics (Draft Guidance, FDA
CDER, CBER, May 2019)

O F8 W&

- RWDE A}&3te] RWEE AA3ste] FDAeoY regulatory submission 3}alz} df+=
2EA7F TEE A HERE AEFY F UEF & 7leldx RWEE =
s+l investigational new drug applications (INDs), new drug applications
(NDAs), and biologics 21 license application (BLAs) A7l 39,

- ¥ 15. RWE A& A& =W F2 Y&

7ol d 2
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IV. IDENTIFYING RWE SUBMITTED AS PART OF A REGULATORY SUBMISSION

In the cover letter accompanying a submission, the sponsor or applicant should identify the
submission as containing RWE by including the following information. To facilitate FDA tracking, a
sponsor or applicant can include this information in a table or highlight this information in the
cover letter.

A. Purpose of Using RWE as Part of the Regulatory Submission

The sponsor or applicant should list the purpose(s) for using RWE in the submission:

e To provide evidence in support of the effectiveness or safety for a new product approval (e.g.,
collecting information about effectiveness or safety outcomes from an RWD source in a randomized
clinical trial)

e To provide evidence in support of labeling changes for an approved product, including:

— Adding or modifying an indication

— Change in dose, dose regimen, or route of administration

— Use in a new population

— Adding comparative effectiveness information

— Adding safety information

— Other labeling changes

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

B. Study Design Using RWE

The sponsor or applicant should list the clinical study design(s) that includes RWE as part of a
submission to support a regulatory decision(s) (e.g., a randomized clinical trial, single-arm trial, or
observational study).

C. RWD Source(s) Used To Generate RWE

The sponsor or applicant should list all the RWD source(s) used to generate the RWE. RWD
sources can include the following:

e Data derived from EHRs

e Medical claims and/or billing data

e Product and/or disease registry data

e Other data sources that can inform on health status (e.g., data collected from mobile

technologies, patient-generated data)

7.2.2. RWE Z 2309 tj3d} framework

7}. Framework for FDA’ s Real-World Evidence Program
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I
1
)
b=
rlr
[\
’._J
28
@
D
=
=
—
=

<
O
et
=
D
w
b=
Q

2
)
“
=
=
T

o]
=
o

0Q
=
o
=)
o

ot
iAL)
ol
Ok
£
o
2
ol

O
rlr

n)

_69_



2) Framework 7§ &

- 20181 12¢ &3 (comment period: - 2019.4.16.)

- o|obE, vlo] 2 ojokE &

- RWE program< o] & at= FDAS] /A2l A gL %3
- Internal processes

- Guidance development

- Stakeholder engagement

- Demonstration project

3) RWE program <

- RWE7} ooFZe] fadel w3t Uy w3e
potential useE 7}

- Adding or modifying an indication, such as a change in dose, dose regimen,

w3

ek

T A=A RWE?

\

or route of administration
- Adding a new population
- Adding comparative effectiveness or safety information

4) 4 dF FFol ©WE RWD / RWES] &8 H<
- %Al randomized trial, clinical practice settingsollA¢] trial (RCTs with
pragmatic designs), observational studies (prospective data collection, using
existing database)el|l &8, A+ FTFl wgk RWES &8 HAE zol7t o
n, 2 &2 RCTolA] observational studiesZ Z4% &8 A7 =7}
O Traditional randomized trial using RWD elements:
- RWD to assess enrollment criteria/trial feasibility, RWD to support site
selection
- eCRF, selected outcomes identified using EHR / claims data
- Mobile technology used to capture supportive endpoints
(O Trials in clincal practice settings:
- RCTs with pragmatic designs (RCT using eCRF (+/- eHR data), RCT using
claims and eHR data
- Single arm study using external control
O Observational studies
- Prostpctive data collection (Registry trials/study prospective cohort study)
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- Using existing databases: case-control, retrospective cohort study (HC)

5 a7 Ag
- Whether the RWD are fit for use

- Whether the trial or study design used to generate RWE can provide

adequate scientific evidence to answer or help answer the regulatory

question

- Whether the study conduct meets FDA regulatory requirements (e.g., for

study monitoring and data collection)

6) Sentinel System (sentinel distributed database)
O a%
- FDA7} FF3ta & AF dolgHuo]l2=2 2010 Al %}

Growth of the Sentinel Distributed Database
250,000,000

With its first entry of data,
200,000,000 Mini-Sentinel surpassed
25 million unigue
patient identifiers before
the July 2010 deadline

Mini-Sentinel reached
100 million unique
patient identifiers before
the November 2012 deadline

150.000,000
FDA launched
the fully operational
100.000,000 Sentinel System
in February 2016
50,000,000

2009 2010 2011 2012 2043 2014 2015 2014

= Cumulative Growth = Milestones

The area above depicts the cumulative number of unique patient identifiers in the Sentinel Distributed Database from 2010 to
present. If patients move health plans, they may have more than one patient identifier.

- 18 data partners =x|

16)

- 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
O Sentinel System & A}
- Al F kA Hulel] 2 &8
-G GE AFE T HEFY AP H7tF (Taylor 2017)

- Ranolazine ¢F& AFE & 2o & 7l (Eworuke 2017)

- AT A ]dofY A e A& AR F A9 dd AA
thromboembolism) (Meony 2017)
- CBER Al 2H

16) i &4 22)
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- Post-Licensure Market Rapid Immunization Safety Monitoring (PRISM) system
(A Qb =AD

- Blood Surveillance Continuous Active Surveillance Network (BloodSCAN)

- Sentinel Biologics Effectiveness and Safety (BEST) system

7) FDA demonstration project

- FDA7} RWD/RWE A}-g-of #3ste] A ¥slal = Z2AHEZ Data, RWE tools,
RWE study designs 71 &of2 4%

- Data: Relevancy, Quality, Linkage

- RWE tools: Common data models, Digital technology tools

- RWE study design: Randomized trials, assessment of observational studies

O Fitness for Use in Regulatory Decisions

- Standardization and Querying of Data Quality Metrics and Characteristics for
Electronic Health Data

- Source Data Capture from EHRs

- Harmony-Outcomes Ancillary Study (NCT02465515)

- Informed Collaborations in Oncology

- FDA-Catalyst Program

- FDA MyStudies — Mobile Application

(O 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)

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

- Effectiveness Research with Real World Data to Support FDA’ s Regulatory
Decision-Making

(O Data Standards and Use of RWD

- Common Data Model (CDM) Harmonization Project

8) FDA7} 3|7} &7/ 2 RWE AF&3F Al
- AgA o2 FDAE= IxA 22 oncology, 37 Z3to|A RWEE 2o]ek& 37}
o] TAR ARE "HE=T A7F &8 FHoA AU A JhestA gAY, d
H) A goA o Z3ste= effect size7t UHE 2 A$ d9F g single-arm
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interventional trialdll &A% 3 7I7F o] FoF=Hl ojw] YA doiF
chart reviewsZ %8 A ¥ historical ¥H-&&° ti$t supportive RWE A&7}
=84,

- Blincyto (blinatumomab)+= Philadelphia chromosome-negative relapsed E+
refractory B-cell precursor acute lymphoblastic leukemia®l| accelerated
approval2 *& 3|7, &7} <A77} single-arm trial®] complete remission
(CR) 7]ztolglom wh8-8-2 European Union® USOA FHHAA AN A
T2 2,000 oo A TJ|FoA F=IT 6949 Y Hlw SAZFE
historical data®} Wlxm % (Przepiorka et al. 2015). FDAE 73&AR
selaly] s RS Hlm YN AFE vt olF Fm 3
(Tower study NCT02013167).
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A 24 Aok A A
1. FDA2] 21st Century Cures Act ©]3} A&

D w7

- 20163 12¢€ )= 93 = ekE s = o w23 8702 A& ZAAF
o=x e AE HIAES FHAZIZ] AFF “21st Century Cures Act
(Cures Ach)” WHHE SHAIF.

- H#E ] Title M7} FDA &=3 &= w, 2017955 2025 3AAXE] 2AA
9dzF % § 500 millions o 4te] FDA Atdel S0 3.

- 2017d 64 2|8 AlEd old A= T FDAS F8 FA= &/

2) Cures Act F8 W&

- Cures Acte] Title I FDA o4} (Innovation Account Funds)& 77}%] €] subtitle
A~ G2 TAHE. Z subtitled} section(Z3)e E160A4 &A=,

- 8 &3F5°= real-world evidence &-8& &3 A4AE HARJE Ao
P A AlE A3 HUHE dAdidste idY S5 AER AFY AE

£S5 Fola, AsHE, Ted AEVHE FAst LT 2R FDAS o=

S A 7].]_ 7}43le AE /pg xZ=21% (The Regenerative Medicine

Advanced Therapy, Breakthrough Devices program)< A Z == yl&o] Z
3} =)

- S Fa ZS Foko oFF, HiolRookE, 9wV AH I S A
3}3L combination productse] TFAIE M= IS e ¢ N olde U
T 718%e e F ARF A8 S

#F 16. Complete List of Cures Act Title 1lI Activities Eligible for FDA
Innovation Account Funds
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Subtitle A Patient Focused Drug Development

Sec. 3001 Patient experience data

Sec. 3002 Patient-focused drug development guidance

Sec. 3003 Streamlining patient input

Sec. 3004 Report on patient experience drug development

Subtitle B Advancing New Drug Therapes

Sec. 3011 Qualification of drug development tools

Sec. 3012 Targeted drugs for rare diseases

Sec. 3013 Reauthorization of program to encourage treatments for rare pediatric

’ diseases

Sec. 3014 GAO study of priority review voucher programs

Sec. 3015 Amendments to the Orphan Drug grants

Sec. 3016 Grants for studying continuous drug manufacturing

Subtitle C Modern Trial Design and Evidence Development

Sec. 3021 Novel clinical trial designs

Sec. 3022 Real world evidence

Sec. 3023 Protection of human research subjects

Sec. 3024 Informed consent waiver or alteration for clinical investigations

Subtitle D Patient Access to Therapies and Information

Sec. 3031 Summary level review

Sec. 3032 Expanded access policy

Sec. 3033 Accelerated approval for regenerative advanced therapies

Sec. 3034 Guidance regarding devices used in the recovery, isolation, or delivery
of regenerative advanced therapies

Sec. 3035 Report on regenerative advanced therapies

Sec. 3036 Standards for regenerative medicine and regenerative advanced
therapies

Sec. 3037 Health care economic information

Sec. 3038 Combination product innovation

Subtitle E Antimicrobial Innovation and Stewardship

Sec. 3041 Antimicrobial resistance monitoring

Sec. 3042 Limited population pathway

Sec. 3043 Prescribing authority

Sec. 3044 Susceptibility test interpretive criteria for microorganisms; antimicrobial
susceptibility testing devices

Subtitle F Medical Device Innovations

Sec. 3051 Breakthrough devices

Sec. 3052 Humanitarian device exemption

Sec. 3053 Recognition of standards

Sec. 3054 Certain class I and class II devices

Sec. 3055 Classification panels

Sec. 3056 Institutional review board flexibility

Sec. 3057 CLIA waiver improvements

Sec. 3058 Least burdensome device review

Sec. 3059 Cleaning instructions and validation data requirement

Sec. 3060 Clarifying medical software regulation

Subtitle G Improving Scientific Expertise and Outreach at FDA

Sec. 3073 Establishment of Food and Drug Administration Intercenter Institutes

3) FDA ©]3) Alg (work plan)

- Cures Act:= 94o] A3 FDAY} HE S o3 =E $500 millionE X
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- FDA+= o4+ AF8 Ao oisk draft work plang 7l¥3le FDA’ s Science
Boardell A &3} 3L 2017.59 public meetingS AA 20173 6¥€ o] AL
o5l 2 A &3 (Cures Act &7 AFgF Section 1002 of the 21st Century Cures
Act (Public Law 114-255)).

- ols AF o AAE AxE g4k AR AlF2 ofe 2=

- 3 17. Cures Act o]8)& 93+ FDA A= 44k (2017 - 2025)

Fiscal Year (FY) | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
$ (in millions) 20 60 70 75 70 50 50 50 55

- FDAE= FH oA o] o8 dAZs XEHHo=Z JHOE 3t Uw (2lst
Century Cures Act Deliverables:
https://www.fda.gov/regulatory-information/21st-century-cures-act/21st-centur
y-cures-act-deliverables).

3) Subtitle F o] A

O Subtitle A - Patient-Focused Drug Development (22} F4l <& 714dh)

- k& iy AE HAo) 3z Fo] QAL A
AEjet o] & 7hsd Aol st a2 BHELS AAHeE FHsn AR
St=5 X8t W9

- (Section 3001 Patient experience data) FDA= $A A3 59} #d AHEI}
AZHJATA s7FE A% HE A ol & A9A A=A SHES ¢

- (Section 3002 Patient-focused drug development guidance) FDA7} <& 7l
oAl YA BAC E8E g A= Vol aE WIS ES gt Jho]d 2o
= A B ARE s S B4t WHA tid F2ol 7leH
ojoF ¢t

- (Section 3004 Report on patient experience drug development) FDA7} €A
717Ja F712 22 A ARE A oA AAC AHERE RS BPES

59 s7k e 9RE 84 AY Avs 84 FAl g e A
28 Z=Ao0F BYANE LY E T

b d

5_]__

o

> g

25.8 ($ in millions)

ol

O Subtitle B - Advancing New Therapies (#Hd MZF X5
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https://www.fda.gov/regulatory-information/21st-century-cures-act/21st-century-cures-act-deliverables

<Sections 3011. Qualification of drug development tools>

- FDA7} <& /e A% H7F & (DDTs, drug development tools, ¢dl& &
Hlol emtA, AZAE A3 Hr7F B )l tiste] Az FE FH AR
gyst=5 Q7% FDA= DDT F4&o thste] Al7] 2dsta daA A
Estal olo] w3yt ARE Fe= AS ZXs7] fste] A= A dA}
NEstefof gk e N2 Axjol| wey FZo] 1A E DDTE sponsor
S7F Aol ofE ATE s AHEE + A E

<Sections 3012. Targeted drugs for rare diseases>

{0

o T« W

- A9 ME GA (variant protein)S EFACE dt= FEol st 4
73 =2 AEES AESE A s £33 FAE Qo R FE nFEH
To =9 N, AE, S X8 A 2344

<Sections 3013. Reauthorization of program to encourage treatments for rare
pediatric diseasess>
- A AA} (priority review) voucher programe] 28 HQE dAsle] sl &
ol gl thdte] AlA = sponsorol] FH&. 37 Lo} AL A - 184
A Uee A4 = AWe f¥se d#o = Federal Food,
Drug, and Cosmetic Act] section 526 A 2o|E w=3t= A Zo g ojof 3t
- FY 2018 - FY 2020°] FDA& 7leld =& 7l 2
AE, IT 2 Azd 7R, A% S7tel] mE Z=T3 {3 1‘412?} 7hol | 2
&
<Sections 3016. Grants for studying continuous drug manufacturing>
- FDAZ} A& A4 EE= ol9} §AE FF 71%011 g due s 5
V=% I A& Y-S Ak AdolA batch 71%S WAsE A2 /e
A batch 7]&2 A wAA B Fuk Alw EAste FHo=
A W EEA, A7k AA, AFOR AF ol B APol ZrtE 5 9
gE A e 9% AHgo= z—EM AZE 3 Absre
Z

|
5y
)
e
rlr
ﬁ
).
0%
>
r
ﬁ
i
1o
X
1>
oy
ot
i
I
2
—0|£
rlr
k-1

g
A o] % J)rqzq 71%€ WEska Al 71 ok ti@
Mske] oF 3
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- & o2F& 95.3 ($ in millions)

O Subtitle C - Modern Trial Design and Evidence Development (& thald J4t
A HARRIF FA9 i)

<Sections 3021. Novel clinical trial designs>

- FDA”} sponsorg Al st H33H adaptive HARIF A =&
VS I A Z2EZ vtgdsta &7 A4 A olF E8Fo=EN |

o] oJekE IS =MNEE T

= = — = =

- FDAE 9% Ad F 18490 3F 58 AHSL stoldnE Ao
. JteldzolE AZe 9 TARle B§ L FDA AU, FASE 24 3

H 5ol E3Eoof T
% Ty Jlolw 2~ WFe . Guidance for Industry: Adaptive Designs for Clinical
Trials of Drugs and Biologics (November 2019)

{Sections 3022. Real world evidence>

- FDA7} on] <1 ookFo] AMEL AT e < =& Al T oF
AL o)) S 93l real world evidence AlSS HUIstE 20U S dHEES
3k Real world evidencew= 72+l 94 Ald o9 O E AU ZREH Y&
k=9 A& #AI} AH EE FUA EE oﬁn‘éoﬂ SUly X}Ei Ao,
Real world evidencex= Az A% 7] =, °F

HRA2EY 5 tgdt Adoz2XRE sHE £ 98 Real world evidence:=
Aol A =g /\171}7 =g Z‘é‘-’j‘:%}
_]

(3
©
i
:\Il=
i
NE
N
i
o
r o
A
2i“
K
Fol
:i

- FDA= real world evidence AM8& H7138l7] 93 AA 2 PHES AL A
ol 7lol|A~E 7)¢sla real world evidenceE &83F A A AR A
#3}e] workshopS T ALY

<Sections 3023. Protection of human research subjects>

- H=E Ald) 34 <o FDAS] human subjects regulations= HHS¢] common rule
3 z3lEojof 3 ol A AlF A|xH] T84S ZVMA7) 3 FDASF HHS
T4 ZHY ofmjgk A HE xspstar FHoFe AT HEE BEsta A d7A
o Feg A7 H7 WIFold, o|F FDA= M= Common Rule
regulationse] Z&o thsle] F712Q0 P olES} HEE Hdsto]ok g 1A

w

2
4
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b o] % #dE Thold 28 AN G St uS, A dsoF g

rJ

{Sections 3024. Informed Consent Waiver or Alteration for Clinical

Investigations>
- FDAE= 543 A4 TS 2= AFolA ek A Bao ik <hd
A7} =5+ 79 Institutional Review Board (IRB)7} 594 &7 WA
ste fAe dst=E 3 54 HA AP AN FYA HAAE '
T8 ARE A NEEH= «]94: o A Al

O Subtitle D - Patient Access to Therapies and Information (X|&%¥ 3} # X
gk A HZA)

<Sections 3031. Summary Level Review>

- FDA7} W74 AA 520 Al HS5H 89 X}E‘%— HEgoE HES + =S 3
€%, 29 Ame EY o)k Vs F
AAEH AA A57F A1H Al Xﬂgﬁ‘}i

(0]
_l_‘
o?.:
>
knl
N
—l—l
I
2
ol
S
k]

- FDA+ o] 51_601-2 2] ]-X-]Oi OLO ZJOZOE ]'t g}:%gl =]
stAl =™, Oncology Center of Excellences ool that &2 =
A9

ol

<Sections 3033. Accelerated Approval for Regenerative Advanced Therapies»

- FDA”} regenerative advance therapiesel] &8 4 = A =2 Regenerative
Medicine Advanced Therapy (RMAT) Designation Z=Z 18-S MAg3le] 7]
expedited programs& o3l uzr. RMAT designationd}el 4] sponsor+= FDA
of o] H & ¢ X7 AES & F 3 ole A ML Z2ORE

= S 2~ o
1T T A=

<Sections 3036. Standards for Regenerative Medicine and Regenerative
Advanced Therapies>

- FDAE regenerative medicine therapies &3 AEES 93 7|&=3 5ddH A
o= FYslof &tH, ol& AFe A AAZH FE T #F W& 23

S}
v
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- CBERE & #AAS =X3}7] $s] National Institute of Stanndards and
Technology$} o4& AM-83}al stakeholderse} HE3ste] 7]|&F3 EddH 89
A& JidstA H

<Sections 3038. Combination Product Innovation>

- FDA”} combination productsel]l th3d+ FAHS /MAS 2 Ad)3}st
combination product designationsell thgF W&k A E A F3tal A7
A U2 centerzt ¥t A% A 2 Al® F sponsoro] wiet & AME
b3 9T AS Q7% sponsor= FDAol Al 5919 7|&3 o A
< =9& 4 9+ combination product agreement meeting 5= FDAY] &+

g Jom, FDAE HH S ST F A= 7told =& Tdsfor &

- & o4& 185.2 § (in millions)

1

ol
rlr
ook

]

o
&

k)

do ot i

ok

(O Subtitle F - Medical Device Innovation (&5 7]7] &A1)

- 9 87]7] Hokst ¥ YgOoE F oA 109 $ (in millions)oll 3T

O Subtitle G - Improving Scientific Expertise and Outreach at FDA (74 3}
2 HEA Y FDA &5)

<Sections 3073. Intercenter Institutes>

- FDA7} & 7)) o)4+9] intercenter institutes® A #3dle] 9 AW F oA 9
oFF, Hiol oJokE, =77 It FFS X3ATV] A% AAE JNEeta
ot == Q7%

- FDA+= Oncology Center of Excellence (OCE)E A ¥ 3l medical oncology”Z}
AHgEE RE o okE, vloleoletE, o 8Y]vle] BUE FAH HaH Yy
AET}L o] FARAEE & OCE+ FDAY ¢ #AHE JFo Tddd =X
A& stA #

- & o4k 27 § (in millions)
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2. FDAS] Z2YnjolH 2= X5 A4 A& /E 2 =273 (CTAP)

- FDAE Slok¥el st fEHY U FEF 94H FA Autstel o
FobA s, smeuputolslz g g whE A4 7] el A

A 84 e 0T 5 Qe FDAY 434 4o a7y,

- ole] wel FDAE m:Eibulolelz ABAl AWS AYse ZRaPos

Coronavirus Treatment Acceleration Program (CTAP)E A&A Aldstar
o

I -

- Z2Ynfo]g 2ol tislA A8 F<l Emergency Use Authorizations (EUAs)<}t

H|W3lH EUAsE ®wE HIZAS HAo=zZ Zwr]~], ventilator, Z]EXﬂ 5
FZYntolg A~ AW J8AF AYNLS o =E s, 11 AHe o]f Ve
SAHE B3 9 S Fdste] 53] AHES Selst= XﬂEEH

71 529 I FEA = &L

- CTAPE= FDAZF ZE2uUHlo)ld 2~ X BAZE M =9 T2 FHsy EWES)
A BEste AY ZEagos AP x7)3E sponsorst 11WEHA =olEta
ZAst AEs A AESFo=ZH MY FAS Z3 QA V7S dE2st=E A
S M Ygow 3

2) CTAP=?

- FDAE Z=2Ynlold = X 8AY 4l&3 7ids A3yl 93 emergency
program©. 2 Coronavirus Treatment Acceleration Program (CTAP)ES A|Z0]
A& T CTAPE M=ZE A 5A7E SApollAl st wEA AHEE = UA
st FA A BAY FldH Aol tigk dAE FAE Fdste =2
A

- CTPAE A EA THE& F Z2a3o =2 walely A7) E dgstA &
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Emergency Use Authorizations (EUAs)

Z2Yntolg 2o 3 H8F 371 M, FDAE EUAsE AT 5 g EUAss 5X3 =3
o] FEFHE A4S dE EW A, H9H, o]§ shed diA A5T) §la, FEY %}E:Pﬂ Zt

AAA FAdo] el RTG F A9 FDA= k&9 &35 A8 g EUASE 3,

o|A & ofefFolLt Hio] Qo ofF 7H‘%}«l kAl dAE oy Ao HEAHES G
AtE HolAd T F S, LY NEE B 485e 25y 7H‘ﬂé“}% COVID-19
254 EUAs Xt} pre-IND adv1ce9} IND submissions 53 |54 7|do] F3HE

3) CTAP =218 W&

O Email A3

- 7] SGAFE FAZIBG AR F AS5HQA EES Hste, COVID-19 A
A 7N AMA = Sakls email inbox A=) &
(COVID19-productdevelopment@fda.hhs.gov (CDER),
CBERProductJurisdiction@fda.hhs.gov (CBER))

L ARt AAE Gl =ee e

d

oY AR EBd) A7A o
911 FDAL AHe #4% & 3le

O Triage team HAE

- CDER 4 Office of New Drugs (OND)of| 4] Investigational New Drug (IND) 4!
Ae HASH AP IVAE Bz dd AIEE A, ONDE
COVID-19 scientific/technical triage team-S YHEo]A] sponsorsZH-E] A &%
+ AE7L A Je=A FETA Flsta AR FAR AES

- HYS £33 AAHE triage teamol] 93] AEH. triage teamS FAJE A
HEZA}, scientific AEAF, AA HAE7Fe} regulatory project management staff
2 44,

- Triage teamoll A} 24413t W receipt 23y gt

- AdA= 3 reviewerse} regulatory affairs Z&E7F2 o] Fo{%l triage team
o A regulatory adviceg A& AF HAE FAE 7}7] A triage teamol A]
A3t regulatory submission FE, A E| EFgHo|oF st= A5 L ®WH F
= Z3st b dAE AT

- XA ¥ COVID-19 = =4 thgk A Vﬂcﬂ EE0]
ARE F7181 proposa1~ B3l y, FDA U A
3} proposal& X

O HE FA8e EE

1

L


mailto:COVID19-productdevelopment@fda.hhs.gov
mailto:CBERProductJurisdiction@fda.hhs.gov

- 9ot ZpzZbol AlAo] proposalsE WHAHWA, oS d@A F FHA
submission©. 2 AE FA9te] EEo] Y.

ok

) o]

- Pre-Investigational New Drug (Pre-IND) w®, <44 AldE& 293 INDs,
Emergency Use Authorizations (EUAs). New Drug Applications (NDAs),
Biologics License Applications (BLASs)

- EUA S0 & e gdEHE Aol HAlAdET Lttt A
DS F de 9 AR T ARV iH SUdHA Ee
sponsors7} EUAsE A1 3st+= Z Rt} pre-IND meeting requestE A &8l
S Aysta, o] A9 expedited reviewsE WA H.

flo

iy
=)
>
U e

nEr

O AFAY ABAE 93 7holds w3k 2 AR AF (FDA 0] A)

- Drug Development Inquiries for Drugs to Address the COVID-19 Public
Health Emergency

General advice concerning the development of COVID-19 treatments
COVID-19  Developing Drugs and Biological Products for Treatment or
Prevention

- General advice concerning pre-IND meeting request content for COVID-19
treatments: COVID-19 Public Health Emergency: General Considerations for
Pre-IND Meeting Requests for COVID-19 Related Drugs and Biological
Products

- Information on expediting quality assessments for products to treat COVID-19
patients and transferring manufacturing to new or alternative sites to avoid
supply disruptions: COVID-19 Manufacturing, Supply Chain, and Drug
Inspections

- Information on pathways available for administering or studying the use of
investigational COVID-19 Convalescent Plasma, including information for
institutions interested in participating in the National Expanded Access
Treatment Protocol, established through a collaborative effort by FDA and
sponsored by the Mayo Clinic: Recommendations for Investigational COVID-19
Convalescent Plasma

- Information about the availability of COVID-19 treatments under an
Emergency Use Authorization: FDA’ s Emergency Use Authorization (EUA)
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% CTAP Z2 1804 A7 ©22 9t A% FAol F4 o4 24 34
2 WHAANAE 2 Azl Fwate] oA} AAL &, WA A

) 7)%o] 284,

f
o
<)

ok
X

4) FDA Voices Articles (CTAP X #A%)

O (April 20, 2020) “CTAP: The Path Forward.”

- Commissioner Hahn, CBER Director Marks, and CDER Director Woodcock
explain FDA’ s strategic approach to COVID-19 therapeutic development
via a blog post

O (July 14, 2020) “CTAP: Behind the Scenes.”

- Commissioner Hahn, Acting CDER Director Cavazzoni and CBER Director
Marks explain how we built and manage CTAP operations via a blog post

5) CTAP Dashboard (FDA &3 o] =] CTAP @3 w2 update)
- ¥ 18. COVID-19 A=A 7§ &3 (June 30, 2020)

510+ 230+

Drug development programs in planning
stages !

3 0

Trials reviewed by FDA °

COVID 19 treatments currently authorized | Treatments currently approved by FDA for
for Emergency Use use in COVID-19

Active Pre-INDs. Excludes vaccines.
%Safe to proceed INDs. Excludes vaccines.
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Type of COVID-19 Treatment Being Studied

Single agent Antivirals 20+
treatments
“herorice TN >+
Therapies

Combinations

-
(=]
+

1 Corresponds to number of safe to proceed INDs. Excludes INDs related to vaccines
2 Includes INDs with more than one product

- Antiviral drugs

cHpolEla BA oA 9 oute]ly 2~ I Ao AHEEE k& (HIV, Herpes, Hepatitis
C, influenza %).

+ Immunomodulators

S AA Y] W ghgo] AUXA YERUA S2; ALl e AA ZHE FAse Aol wvt
ol 2o g A7F WY WS JAetr] Asl A

- Neutralizing antibody therapies

s Hpolel 2o thEtete] R9E AS FE A ofE, wEoXl A, & 71d FA A
5, COVID-19 A= AA SAZRE dojxl A& =E33t= blood-derived products
(convalescent plasma, hyperimmune globulin) &
Cell therapy products

. Cellular immunotherapies ¥ =7 ¥}2] autologous/allogeneic cells (stem cells and related
products &)
Gene therapy products
FRAA BHES WHSATIAY 2AHSAY A E5FH ARS8l dolsle AlE
biological E4-& APA 7= &
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Stage of COVID-19 Trials in the U.S.

180+

40+
Early stage Late stage
Trials testing Trials testing
safety and dosing efficacy and safety

- Early stage = phase 0, 1, and 1/2

- Early stage trials P 3 wiwj2 &Fo ik Al@e =2, 25 EUAY 3§71 5<
< 3t TR FARA AFTHE oH R

- Late stage = phase 2, 2/3, 3, 4.

- Late stage trials

& s =
L.
EUA =t &7F 5¢ Slgsh] is) Bad 383 378 448 & s

6) 71 8Fe] Z2uulolgix X FA MY AL CTAP A

- @Ryublolg s XEAY WA AL 28] UF E O AR Y T
1381 Accelerating COVID-19 Therapeutic Interventions and Vaccines
(ACTIV)= A9} 7ol d¥3ste] 2 uyulolg)x WAy} X854 TR oFE
of 4 £HE Fu wMEA I AT AdS st G APS I3t

Lol 23 3 e T2aY9.

- CTAP= ACTIVel 44 Al Bl 81 93 A 3 Ae7kE Aleste
FDA A7 71&el 8A Ago] AYPH=E sta ACTIVel o ¢+dx o=
A7t AgA ] W, dF ATE Briska AEste bdstal g3zl

ABA E W AEEA AN ALHES ST S,

- FDAE T2 A% mzads ddsd e 29 4ge s gow,
e 98 AZHE Fe U AEE WA FAH TG 2 o5
St B 9 FA we BrsAl 9.



6) FA7kA EUA AL 09 A=A
#* 19. EUA 521 A 82 A%

A% BF =, 2020.6.30.)

Date of First .
EUA. Issuance Products Authorized Use
To maintain sedation via continuous infusion
05/08/2020 Fresenius Kabi Propoven | in patients older than age 16 with suspected
2% or confirmed COVID-19 who require
mechanical ventilation in an ICU setting
To only treat adults and children with
05/01/2020 Hospitalized COVID-19 _ > Pz 920
. room air, requiring supplemental oxygen,
Patients . o
mechanical ventilation, or extracorporeal
membrane oxygenation (ECMO)
Fresenius Medical, To provide continuous renal replacement
04/30/2020 multiFiltrate PRO System | therapy (CRRT) to treat patients in an acute
and multiBic/multiPlus care environment during the COVID-19
Solutions pandemic.
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https://www.fda.gov/media/137564/download
https://www.fda.gov/media/137520/download

3. FDA g}¥s &&= 4 ‘limitations of use’ 3ol T3k AE

D =§7

- OkFE SVt #EE A wEt UMY (EeEH, EHEE, AR
T T AAste FA ol sidetH, A < R
A ooFF AFEARHTE AL FAF T YEFTAA B M| A A AlEH.

- FDAE 9JoFE #Wage FAE  “2019 CDER Prescription drug labeling
conference” & 7N& (2019.12.4. - 53t JA tiFo=Z ™ Zlol=gils
2708k

- 3l AP 2+= CDER Small business and industry assistance(SBIA) 3= 7131
o] d3tolm CDER+ alld ZE2I7S Tl d4A oy Adddx My 9 o
& 58 A&EH o7 AAF (https://www.fda.gov/cdersbialearn).

- FDA =}¥  “‘Indications and Usage’ Section®] =} &5 &3} 3ol 7|zx] = A
%= ‘limitations of use’ &FES A7 TI AAAE Ao wE FHS

= 714 Al AE AT Blaste] 35S WA Be FA ZAsie 4

7 FEsle] slol=gkele] AAIHE &S &g

o>

H
ook

2) ¥d 7ozl
- Guidance for Industry: Indications and Usage Section of Labeling for Human
Prescripton Drug and Biological Products (Draft guidance, July 2018)

3) Limitations of use (LOU)
O LOUZ} 71AE= AL

- 2712 B sllE FA REsht Bl Agol ARHA W A

= =

- B QF FFA ko] Ao AT FUH Bale] TP B0
QomE, kAo Toh e A o AgEA Ut ol BFHE
B

- AL MY ARE ABWE o] ok AHSY kA4 FEAHS Fushs
W s 4%
© LOUE oFE Abgel Bau4el gt 4PN 458 oA Amrt 248
t A% 53 8% 5 A
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https://www.fda.gov/cdersbialearn

A EA dF FBolAM FEAT FHA

= & HEe 9o ®
= A%

\ =
=3 =2

l"“
rlr

dol A

DRUG-X is indicated for the treatment of hypertension in adults and pediatric patients 1 year
of age and older.

Limitations of Use

In patients younger than one year of age, DRUG-X can adversely affect kidney development
[see Warnings and Precautions (5.X) and Use in Specific Populations (8.4)].

AA2) F=o &%, FA7IZ, A7 A SOl td ARl A= AT

DRUG-X is indicated for the treatment of severe spasticity in adult patients with spinal cord
injury, brain injury, or multiple sclerosis.

Limitations of Use

Prior to implantation of a device for chronic intrathecal infusion of DRUG-X, confirm a positive
clinical response to DRUG-X in a screening phase

[see Dosage and Administration (2.X)].

O LOUE 7|14 8tA g+ B-7

- Indicationol] ojm] Z3d HRE A FHNA 7Edts BF
o)) indication®l ¢F&Eo] & o
o] AT, LOUC A 3 &S =02 AEd 4 flal WHEstoof &
e ge AT 28 8l

- ofEo] AdFHA #2 <
of) of&o] A% ol W &),

2 s7FE AT FH o4 Ato|A AFH vl gl

(O ‘Contraindication’ 2] &

- LOU¢} contraindication (57D F-&£5 o] AR&FojoF g
- contraindication ¢F& A8 Al 7hed A 54Q
AP wf ol of=Eo] AFREHOAE Qe =
o) A= XAl o]} ¥v3 &

O LOU &4 = s7HAea FDA i e vl (o A))
- vl AF EFYALHE (FHHazvn 228D
- FDA+= #-$% & 4 ‘Limitations of Use’ &4 A 7|#A A== 43157
Fol &|7FE Al ¥da< 71AstL o, =W 7ol sl
o] AMEA FoARY Az Fof ol g4 TAAASF AR o] ¢

i

o & o
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i o dHt-sol Uehd A AHe fAdste ol duksdl it FDA2

LOU BH= AgAtolA Tag AR 3. 255 W LOU &l e &
€ 71Ast= Aol d=9 A7 AHgs 1Ed o axdow Ay

3 20, EZYALHE (F)edazr 23D 2hEd vl

=4 (2018.5.) FDA (2017.9.)

BlolA A5 WIE2-Egorst U8 S TRELEGY ELLIPTA is a combination inhaled
—E—E]Jf’—*éH]iO]EA%gﬁ% -“Ef}fq’_#‘é " | corticosteroid/anticholinergic/long-acting
ER2-gsofd ALY F27hd 84 2| peta2-adrenergic agonist indicated for the

A EFayoR AP =HHA ¥ $5 long-term, once-daily, maintenance
= 5 TS WAAN A EE] FALH | treatment  of  patients  with  chronic
(T4 =24 % 45 4a) obstructive  pulmonary  disease  (COPD),

including chronic bronchitis and/or
emphysema, who are on a fixed-dose

aSE combination of fluticasone furoate and
(INDICA vilanterol for

TIONS airflow obstruction and reducing
A N D exacerbations in whom additional treatment
USAGE) of airflow obstruction is desired or for

patients who are already receiving
umeclidinium and a fixed-dose combination
of fluticasone furoate and vilanterol.

Important Limitations of Use

TRELEGY ELLIPTA is NOT indicated for the
relief of acute bronchospasm or for the

treatment
of asthma,
5.9 wkz 2]
A&~
o T 04N BAAENE w= BHHAN YA DS
N | o) gaetsto A (B S0, A2 o] o
2 AEF IBANE AsE U
) YN AT v 23S 7A

Qg FAY A Jbs o4, BE A WY AW FFo| ATH
b A A R, okEe] AWHA FAH/ANY 5 FAUA welT
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T H8E F As

AEEe AAstE oA AAHIAY 233EA A SAT+S £F
st g5l 7IAE F As (A, dAF, B HESE Fo x4, A
e 35y dAVE & 34 5)

A& 50, 54 d#H9 Ayt 535d AHAd 44, 5 HEUES B&dl=
327F AR Aol ALgE FAfo A ekEo] HHFA EAY &t §l
O ol& 7153 S77F AAEHA &S wl, A A Zgst d%He 7
AstAY EA WELFES HE3te FAE AR He d¥E TR 7]
AsHA B (e <D

QAN AN AFhFAS F29) WA u), =& genomic markero] §FZ
=3} wjAo] o] FoX 1 Ad A} marker’t A& A AT FJAdo] L}

o

Eltg o, FDAE ©]& 7le3d A7 AT EAERTG F& A9 FolAvt
&5 F7HE Sty AdsA #

A 213 7} <=(endpoint) 2} A= 7| A

F7F 71 EH = AAN=E AFFo] ‘for the treatment of
°kZo] sleep onset, sleep maintenance £+ F 7} EF
A= A AgFoll 71AE o oF /IE Aol A -3

(—

23E WY & e o W Heze
EE

UEb oF 2ol AEdA A,

4 ) 4
‘EFEI AAe B T FAL FE FBHs- Ax - A4
TR Fo FFRAA wA) A5zl oD

E
2L T FA (SJoFEe] FEE7} - AL A FHE R 1A AL
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7k A3 Aolojo} @}

& 7t A
L frEAol WaslA A%E & e A8Y EE 4 5L Yo AgHE WA 5
Z

2. 2A7 ERESAY Hasta PPAT o] FAL SfelME opHn, FHHA
Bzg BY, o3 wE o - dge St e BH 5L seiAE o

3. AZEALG e AnthdelokEe] &% - A ofv H7t B AnE AFe] g2
F EFEAZNZ] o AFW FR ASols BEAETFe] whZrl, 1 ols)e] H 5o

u
&
jus}
=)
2
k=]
i

OFE b A o] u} :
4. RFS AAG oofE = J8FE oA WEO R ALLSE AMH I A9 AU A
FHAE Bojsly] A AL E ‘A =E AALCRZ AT 5 Yt

5. <2F AP

6. WAl FE A o FE(ABCold Via)e EXEZY T - E}E G 71 A skelof o,

7~8. &b A

9. 48, AWF o8 Agriyel IHFE ASolE 1 WL PAHE AL Ao B

10, 2@ Aol dxHo 2 fgageel % - Ea} FersoidE opysn, ¥
h9e wels FHRY &% - ERWS QI 4 B AMAES AR s
o o5 7] 4.

1. FAEAAA) Aools 48T fEFES TR AT 5 Ak (O FEZE
# A8% W=
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4 ATEFAA ARH 554 W] P Faw A wa

D uy7
- A2 9} whA ¥ 4 4 7 @ (chronic obstructive pulmonary disease, COPD) X &
2 #oo AHgEHE 78 T oY 28y F8E SV 2 SR &
171 71 S wet s7F AL o7t SUketal =
g

o

e M

[

N
-
ofo
ol
iR
2
rlr
1o
19
sl
H
o
el
A
N
>
k]
o>
_|>;
=l

N
>
H
1o
19
sl
l-'O
=
|
>,
2

Am A E o) ofE B Ad Y fE 57 Al BESH = YAAEA
of #3 A5C|FSHTTAH = vSF ADE T Y L FE8Y AT

o] €3k

- HE:; == Bethesdaol| 4] U.S. Food and Drug Administration(FDA), American
Association of Pharmaceutical Scientists (AAPS), European Federation for
Pharmaceutical ~Sciences (EUFEPS)7} &% 33  “4th International
Workshop on Global Bioequivalence Harmonization Initiative (GBHD” 7} 71 &
(2019.12.12. - 13) =HleoH, 4 2% Aol B8 FUA(Orally Inhaled
Drug Products (OIDPs)e] A=3st2 -F54 H7IE FA(Session 1V:
Bioequivalence Assessment of Orally Inhaled Drug Products (OIDPs)Z o] Fof

|
or ©
-
ofo
ol
o
N
1o
0
kn
B
2~
offt
offl
ox,
o
o|N
=2
=
e
4N

9] A 2ol E mla gt

- 3GAIZ FAHE step-wise H+L, in vitro, PK, PD 39@AIZ X534 T4 ¢

- 7lol=2}Ql: Guideline on the requirements for clinical documentation for
orally inhaled products (OIP)Y(CPMP/EWP/4151/00 Rev. 1), &A] /N4 R ZF

% @ Tlol=geldq PK AEe BE BT Sadga JAw v 2
2 ABF AQAAA ] Aol B AEATy BEF
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Regulatory Approach in the EU
Step-wise

* Aerodynamic particle size distribution

in Vitra test]ng *Mimic in vivo conditions- throats & flow rates

* Average Bio-equivalence with acceptance range of +/- 15%

* pk studies should be conducted so that the swallowed
portion is negligible
* Most products in EU are being approved hased on pk studies
v

=+ Allows for approval based on PD or CE even if in-vitro and pk
studies fail to show equivalence
* Assay sensitivity over dose range is critical

O wl=

- AET FAd71e #AH, in vitro AlE, PK, PD == 94 Al

=

3 As7t 39

Hom e7Hv ol& FUSY ARSH HEHE BEHE Weight of

evidence A

- JelEehel: EBE slolale Bl aTHE AW 2 A
52 AA

A AR YA

Currently Available OINDP PSGs o

Nasal Solutions Nasal Suspensions

1. Aclidinium bromide . Albuterol sulfate 1. Azelastine hydrochloride 1. Azelastine hydrochloride;
2. Albuterol suliate 2. Beclomethasone {2 PSGs} Fluticasone propionate
3. Budesonide diproplonate 2. Beclomethasone diproplonate 2. Budesonide
4. Fluticasone furoate (2 P8Gs) 3. Calcitonin-salmen 3. Fluticasone furoate
5. Fluticasone furoate; 3. Budesonide; Formoterol 4. Ciclesonide 4. Fluticasone propionate
Vilanterol tr dihydrate 5. Cyanocobalamin (2 PSGs)
. Fluti prop 4. Cicl id 6. Dihydroerg yl 5 M ne furoate
{2 PSGs) 5. Fluticasone propionate 7. Fentanyl citrate monchydrate
8. Fluti propi 5 8. Ketorolac tromethamine 6. Triameinolone acetonide
Salmeterol xinafoate Salmeterol xinafoate 9. Naloxone hydrochloride
8. Formoterol fumarate 12 PSGs) 10. Nicotine
3. ycopyrrolate 7. Formoterol Fumarate; 11. Olopatadine hydrochloride
10. Indacaterol maleate Mometasone furoate 12. Oxymetazoline hydrochloride;
11. Mometasone furcate 8. lpratropium bromide Tetracaine hydrochloride
12. Salmeterol xinafoate 9. Levalbuterol sulfate 13. Sumatriptan
13. Tiotropium bromide 10. Mometasone furoate 14, Zolmitriptan
14. Umeclidinium bromide

Evaluation Using Weight-of-Evidence Approach

‘Delivery: Clinical
Endpoint

Bing V Li, et al., Bioequivalence for Locally Acting Nasal Spray and Nasal Aerosol Products: Standard
Development and Generic Approval; The AAPS Journal, July 2013 ‘www.fda.gov
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- = §AA in vito A%, PK, PD EE Q4 A¥ AEst $@HoR 2
THH ol& Tl X5 5442 H7ste Weight of evidence A<

¥ HA =% F5F WUste PK Al@olA thxof#e] s 54 v HETA
< W97 fd 2 vlme durd AESHE 54 W7HAUC, Cmax 90%
AT 80 - 125%) 7] A g3t= A x2}o)

3 FA 94

O oAde A

d

- FDA #5138 7tol=eijlel] wet F3sof st PD == A4 Ado] anvl&
S Z AuY ATE FUA Mol Aoyt H. ICS= FEV1Y A @Az 15
Aoz B33t WA 54 71$200% AT 80 - 125%)5 & &3

WE Z717F g ARANEBE FHH R FIdo] oHE, FLI FDA
ANDA <209 ZFEWixela™, 2019.01. 7)) 52 AW AF7T 2725WH o) &

ki

O

54 71500% AFT3E 80 - 125%) A&l ofd, dAFHoE HHI v

A4 o digk & 24 E8
FEVI A& 4F & &d A FHo] ofd 0, 1, 2, 3, 4F T T3] 24
=73t AUECE #7hsh= W
ANEEA 2 sde st yol, A, AF, A8 F55 5 A3
A 8R1s FHEFLE IIAA AE A7) A=

- ICS H7} gl H7F H4E FEVIe] old 7| = @39 surrogate marker=
A sputum eosinophil2 <7, Health CanadaolA #H 7lol=2kel A A|

(2018.10)
Z4% in vitrosk PK §7b7} o] Folthd PD Ee YA AP BURE
T Jow oo Wt Al =3E 8T

O FDA <9JA

- $Y8 ZEHI2HZZACS) x3 AAe] FEV1(Forced expiratory volume
in one second) &4 Y4 AHHY WHEo] ABE AME AV|7F vl AHA
(150078 ©] ).
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- pre-ANDA meetingell A #Holl A2 =4 HFe] F54d< B71E + e A4

g Oicks =9 F ASe R A=A AFIEEQ] in vitro AE+PK A

7FA Q1 in vitro Al @+PK+modeling & simulation AT+E PD endpoint -5 ©]
o=

_%_
g 5 9l Tieke] HE Wl tiE = Bt o epgelAl Al Alshelof
6]:!_
%, FDAE H3H o2 BYd 35 F2E slolmely $AsA o

=]
in vitro, PK, modeling&simulation= &3}a] PD == 44 Alg A9 WA

=L =
=g & lvke 97,
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5. FDAS] ¢JoFZ /it XYL 93t A5 =279

- FDAE olobE AdAstel A7) HdE 45 AFS
ooFE g 25T ¥ A%E Bashe v
Fokal Q. ooFF JNEAet FDA §17F 52
E< AY37] 918 FDAS] tEA]] &% ZE 32 CDER (Center for Drug
Evaluation and Research)®] Small Business and Industry Assistance (SBIA) 3Z

2399, 34 2 AHdE F, AFE Ades AR o7 5 oI

x2 0] FFH =, FDAS] HA A4 HARE d=d T=g°] S 2k
AANA FAE AHsH7] AT &5 T2 N A FaTE F A= AEEA
278k

2) F8 ye

O <9

- CDER 4Fske] Office of Communications (OCOMM) 3&F¢2e] Division of Drug
Information (DDD &}¢¢] Small Business and Industry Assitance (SBIA)ol|A] Z =2
a9 &%.

—_—

O AH &% (M3}, owd)

- DDI/SBIA 2l€lo] A3}, o|md-g T3k Ao 83 Argkel "W 2019 6,550 71
o] olmld, 3,773 o] A3}, 1871 AAHA2A2 wHe] HAA 5 F 10,355
Ao 2ol a4 Ak A

O

O A (H1=Z24F, AHH2, ¥y

- SBIA Z2 oA FH3= FAE 3ol A&EHoE MHAHT L
g}el F4 7t (ZEUHlo] g 22 ¢l A= virtual meeting®. & 713H)

- 24 9 AYH A~ (e YA g5 F FRE AES FI FHE. 2017
WREH 20208714 9] 25 o] 7ls (YouTube — FDA — Playlists —CDER
Small Business and Industry Assistance).

O 3T
S

O 2% (CDERLearn)
- 9 E AL AAF #E FAE Y 7EE 15 AlF (www.fda.gov/cderlearn)

- AlE T 2
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http://www.fda.gov/cderlearn

- Bringing an Over-the-Counter (OTC) Drug to Market

- Chemistry, Manufacturing, and Controls (CMC) Perspective of the IND

- Electronic Common Technical Document (eCTD)

- Engaging with the FDA During New Drug Development

- Human Drug Establishment Registration and Drug Listing Compliance

- Overview of the Generic Drug User Fee Amendments of 2012 (GDUFA)
- GDUFA Self-Identification (SPL) Submission - Part 1/Part 2

O &2 g (FH o)A, AA w2 #H, o|Hd)

-(E3 oA Y AL, T, e Zah=y (www.fda.gov/cdersbia,
www.fda.gov/cdersbialearn)

-(AA 72 9E) 29 A regulatory issueE @& AA F #HEES
e 3l 2E 2L = 45 ¢4 # (www.fda. V/cdersblachromcles)
-(CDER SBIA ©|H ¥ ddo]E) SBIA Aol Eo] 7F1gH A3, 712U oIS &
3 MEL 74, 7, AZ LA Jhold s, MHEHE PAE 2R 2S 2
2O tig A4S wA H.

- 719 4. FDA SBIA ==

lj

CDER Small Business & Industry Assistance
(SBIA)
Caleadar ol Upcoming Eventy
" : R
Recent Events and Information “ Iuh -E
, Yo =R CDER SBIA email updates
. - Moyl -Ln- =

-
- e
=y
==

...www.fda.gov/cdersbia

<EH o)A YA =23 <YouTube A% (2017-)> <3 719 Al e-mail 24 >
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http://www.fda.gov/cdersbia
http://www.fda.gov/cdersbiachronicles

1. &9 71% 3 Z=2HE (FDAY IND <% 4134)
!

7t w78
- &9 713t <k regulatory affairs ®loll 4<% o] FDAo| 2JoFE UMAIE AF
(IND) %1€ eCTD formato.2 AlHsh= ZZAEo| Zog3k IND eCID AlA S

At Z2AE 3 AAe sk 5l IND A4 A3 vjwd s z=24

E+= Elo|¢t 3]A}e] cap-dependent endonuclease (CEP) inhibitor 7]H-& 2t= &
d JAEFAA vlol# 2= A gAZA 7T <1 38 oofFo 174 ddAE <
AA B oS AE A AIE Y.

=1
]

(o7

o
_ mmo oA -Eq,%cd(IND)jq_ &7} 214 (NDAs, BLAs) @A A eCTD format A=
o] oF3lEo] glom, e FHH 2ol 7t AF dAATE eCTD format
A= o F-3}= o 9}%
- 3% 22. "=, 799 eCID A= 953 o

AR GA US EU
o= g Original INDs
o) 4] 7] 201 T IND amendments
BeriEe o m8 oy Research INDs Clinical Trial Applications
N © (Original and amendments) (CTASs)
Marketing authorisation
&7} Al A-o] &3 NDAs, BLASs ..
A7 AR applications (MAAS)

U Z2AHE F£3 Y&

CZEAE FH| dAD

1 ESG (electronic gate way) account set-up

- FDA9] e-mails} $Ho=Z letter (Letter of authorization®} Letter of
non-repudiation)E RUjo] ~FE A s|IFst= ESGE 5=

2) Pre-assignment IND number 2%

- FDA CDER NexGen Portal ($)-& F3te] 414 oA <1 IND| ot pre-assignment
IND HEE @%3tar ¥A = (IND number, Serial number= 32])

3) Kick-off meeting

- 2EA 3k} Amarex 1P ZERAE 8 SA, ek 9 dAES dolsta Fist

= kick-off virtual meeting %13}
4) A5 0%
- Amarex®] sharefile (8]) AFOJEE 53l A 85E PR3 Uil A=
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6 Y Z2AE BAGSelA ARHA A2 Aol HEHYoH, HAe
Q o) Ao EeA AF AAH

<ND #t=m 24 AR

1) eCTD format

- FDA7} Al-&st= FH4le]l “The Comprehensive Table of Contents Headings and
Hierarchy (ver 2.3.2)” o w2} eCTD formate. =2 A& 2HAd, oA 7 HAl
version 7A43ke] AL

- B x2AEqM=E 2 A FEZE Module 2 Summary2} Module 3 Quality <=
3.2.P Drug Product®l+, 3.2.P= YEAIRE k&= 919k (placebo)ell thsted Zt
zF A4

3 23. CTD 74 (module 2, module 3)

Module 2 Summaries

2.2 Introduction to summary

2.3 Quality overall summary

2.4 Nonclinical overview

2.5 Clinical overview

2.6 Nonclinical written and tabulated summaries
2.6.1 Introduction

2.6.2 Pharmacology written summary

2.6.3 Pharmacology tabulated summary

2.6.4 Pharmacokinetic written summary

2.6.5 Pharmacokinetic tabulated summary

2.6.6 Toxicology written summary

2.6.7 Toxicology tabulated summary

2.7 Clinical summary

2.7.1 Summary of Biopharmaceutic Studies and Associated Analytical
Methods

2.7.2 Summary of Clinical Pharmacology studies
2.7.3 Summary of Clinical Efficacy [indication]
2.7.4 Summary of Clinical Safety

2.7.5 References

2.7.6 Synopses of individual studies
Module 3 Quality

3.2.P Drug product [name, dosage form, manufacturer]
3.2.P.1 Description and composition of the drug product
3.2.P.2 Pharmaceutical development

3.2.P.3 Manufacture

3.2.P.3.1 Manufacturer(s)

3.2.P.3.2 Batch Formula
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3.2.P.3.3 Description of Manufacturing Process and Process Controls
3.2.P.3.4 Controls of Critical Steps and Intermediates
3.2.P.3.5 Process Validation and/or Evaluation
3.2.P.4 Control of excipients [name]

3.2.P.4.1 Specification(s)

3.2.P.4.2 Analytical Procedures

3.2.P.4.3 Validation of Analytical Procedures
3.2.P.4.4 Justification of Specifications

3.2.P.4.5 Excipients of Human or Animal Origin
3.2.P.4.6 Novel Excipients

3.2.P.5 Control of drug product

3.2.P.5.1 Specification(s)

3.2.P.5.2 Analytical Procedures

3.2.P.5.3 Validation of Analytical Procedures
3.2.P.5.4 Batch Analyses

3.2.P.5.5 Characterization of Impurities

3.2.P.5.6 Justification of Specification(s)

3.2.P.6 Reference standards or materials

3.2.P.7 Container closure system

3.2.P.8 Stability

3.2.P.8.1 Stability Summary and Conclusion

3.2.P.8.2 Postapproval Stability Protocol and Stability Commitment
3.2.P.8.3 Stability Data

2) 2EAOA AT A"
O BN PR IA
- Pharmacology, Safety pharmacology
- Pharmacokinetics (method validation 33}
- Toxicology, geno toxicology
O Module 3 A EE <loFE 2 9] Bl A
- AF A
A4 Al ek batch, R&D batch, nonclinical batch
Reference standard
A7H : compendial§l 7% AN @A A ARE A =38, noncompendial H7HAl, Al
2 A7HA, AHR e SE 71 HAUHA 23 A U AE 38
Packaging material
- 71 74 2 4 e #3 A
Justification of specifications
Analytical procedure validation X374
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- Characterization of impurities
nNAE e Al F3skA B2 47 olo gk rational, HEA AR Al &
d 25
- Az #E A=
- Batch record
- Process validation 3 314
- Overage and justification
- Development report
- Physicochemical and biological propertiesell &3t A5
- Pre-formulation report
- P AR AR
- Stability protocol
- Stability data
O 71&t

- A AR5 F], protocol, ICF, 1572 form, reference paper, Al A&7/MAE &

3) ICH #¥ 7tol=e2k]l
O ICH M4 : The Common Technical Document 7}o]E2}¢1S Za1dte] 2HA]
- M4 (R4) Organisation
Organisation of the common technical document for the registration of
pharmaceuticals for human use (step 4, June 15, 2016)
- M4 implementation working group Questions & Answers (R3) (June 10, 2004)
- M4Q (RD) Quality
The common technical document for the registration of pharmaceuticals for
human use: quality - M4Q(R1), quality overall summary of module 2, module
3:quality (step 4, 12 September 2002)
- M4Q implementation working group Questions & Answers (R1) (July 17, 2003)
- M4S (R2) Safety
The common technical document for the registration of pharmaceuticals for
human use: safety - M4S (R2), nonclinical overview and nonclinical summaries
of module 2, organization of module 4 (step 4, 20 December 2002)
M4S implementation working group Questions & Answers (R4) (11 November
2003)
- M4E (R2) Efficacy
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Revision of M4E guideline of enhancing the format and structure of
benefit-risk information in ICH efficacy - M4E(R2) (step 4, 15 June 2016)
M4E implementation working group Questions & Answers (R4) (June 10, 2004)

4) ZHHE (8 AE

- 2% A - R QC — 2EA review — HEQGF Y — pdf HA=
processing

- = FA4=Z 24, tracking ¥ comment 7]s ARESte] 2R} HERTVL A
AE

- AMA A slldst= 1571 form, IND 214 A] 3£3+=%]= 3674 form, cover letter w
Z1] (Module 14l =3P, H219] forme YollA] ThERT wrola] ALg

- IND section 3F, &A1 U Zr=oll tisle] cross-reference &= 3slo|HHI=Z A
AANZ, Table of contents, List of tables, List of figures & Hx%= E5F 3}o]
HYPIz A4, =27 EFA slo]HIY T 0F Fol

5) eCTD submission< 9]¢+ pdf processing
- HZE A" 229 module, FHF A8 W 3 BEA TEE eCTD submission
< #3Fed pdf processing
- 22709 (AEGS<e &3 27 &<l % eCID A& EA4= wWgksto] FDAR
eCTD submission, A& $+5 % FDA”} receipt &3)
- 13 5. Receipt of eCTD submission

Your submission was successfully processed into the CDER Electronic Document Room, and is available
to the assigned review division.

Application Type/Number: IND147168
eCTD Sequence Number: 0001

CorelD: €i1601485235091 1387608@Tdsuv08637_te2

Your official receipt date is calculated in accordance with the following final Guidance for industry:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryinformation/Guidances/UCM072
385.pdf

Contact Information:

For technical assistance only: eSUB@fda.hhs.gov

For all other questions regarding your submission, contact your review division.
Thank you,

Electronic Document Room
Center for Drug Evaluation and Research
U.S. Food and Drug Administration

- 103 -



7h AR ANE ZrEE A4

- &9 7182 Amarexe 94 A& ZRES A HAHE v CRO 3 AL A
WFANY ZREZ A AEA s 3

- A3 A 2 EF A o= project manager, safety and pharmacovigilance

department, biometrics department, medical writing department’} ¥oJstal <

g

1) Draft protocol synopsis

- Medical writer =+ designee 7} =<+ 24

- Literature review, PK/PD/TK data, Non-clinical data, Available clinical dataE
HESs 24

- A4 ¥ synopsis= project manager, safety and pharmacovigilance department,
biometrics department, medical writing department”’} HE

2) AA 2 EF A4
- Synopsis 7]¥FS. 2 final word version®] T2 EZF 24
- SOP9l gl& QC A=A 2=Eo wet A
- Sponsor HE % pdf2£ publish ¥ project manager, safety and
pharmacovigilance department, biometrics department, medical writing
department <<l
- ZREF VI A Fasks Trold
(D Guidance for Industry, E6 (R2) Good Clinical Practice: Integrated Addendum
to ICH E6 (R1), March 2018
@ Guidance for Industry, E3 Structure and Content of Clinical Study Reports,
ICH E3, July 1996
@ Guidance for Industry, E3 Structure and Content of Clinical Study Reports:
Questions and Answers (R1), ICH E3, January 2013

O Z2EZ A4 43 Jd8HF

- 94 A& EFFE sponsore] ¢kE sk ZE o whg} 3.

- Ndske ke FF (FFo] 9 oFE, botanic drug, ¥4 olFF ) B oA
A3S 30 — oln A Aol e ZEZEFO| IAF Yo Je A% olE
x. 18R e 9= clnical trials.gov AFO]Eo| A FDAOA <% Z=E
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EZ& HESY %33t — C(Clinical project manager$} medical writing teamel]
A sponsor@r ’5«]5& synopsis 24 — $el® synopsisell @l A A <1 full
protocolZ WA A, — Safety StES} TA FE+= Z+7Z} clnical team % F7
d3 gxsto] 24
- Z2EFo| AdEd FrEy e ATFA poolo A Ao A3 AFA}
A Z2EFs Acksta 44 Ad A7E Al

. FDA v|g
- FDA¢Le] w" AA LS w5 CRO 3|ALe] dA&2A A7fstaat 3
- Regulatory affairs departmentol] A 4

D #d 4 % 7told 2~

- 21 CFR §312.47, 21 CFR §312.82

- Draft Guidance for Industry: Formal Meetings Between the FDA and Sponsors
or Applicants of PDUFA Products (FDA CDER, CBER, December 2017)

2) X8y 1A

(D FDA Meeting template loaded

- Regualtory and Scientific Analyst (RSA)7} A5 FH]

- =8 FA/EA: Issues to be addressed during the meeting, Historical
information about the product, device, indication etc., Clinical development
plan and draft protocol, Pre-clinical and clinical information, Chemistry,
Manufacturing and Controls (CMC) information, Objectives of the FDA
meeting, Paticipants at FDA expected

@ FDA meeting request

- Inital FDA meeting request 7}old o wel &
sponsor A E ¥ FDA)| meeting request A=

- FDA &9 division®. & A=

i
i
N
=
/®)
@)

)

N

@ FDA meeting package ZH|

- FDA+ 7hold 2o Asix @4 U @A H meetingol] i3 &
o], meetinge 3= Ao Fo3tH 7l ER/E AASA H. AWHE
Z dASIAY FAZHA AHE 35l meetings A-ZE &
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uk2} initial request 0]

=

Meeting @4 &4 %=

= 3.

30 - 75 & A}olofl meeting 7} H.

FDAE €4, FDA #AA 5&

QC

| meeting package A=} 3| a3 G2

Meeting ol
request form-<-

FDA:
A E3, RSAE

X 3sk= foreign visitor7} U=

FDA”} meeting requestE ®rol=o|H FDA project manager”t
A 7ol 2o ulz} meeting package F=WH].

44

g =9,

A7 EA7t
3]5'_.

, sponsor HE

X 3sksl= official letter

FDA

73¢-ol&= foreign visitor data

Al Zsl ok 3. FDA websited] @2, H]= citizeno] obd 7
Q1S foreign nationalZ * 2|3}k

meetingol Al & O =92 FAE
ool gt AR E FDA project managerol Al &3t

@ FDA meeting %4

(® Post-meeting minutes

- 39 Azql

minutes | =

meeting minutes

=9,

QC A4,

- F2#& ¢l FDA meeting minutes< meeting 7} 3

O Type of meeting

- FDA®} sponsors Z+e] meetings2 A 71¢] type©]
and Type 37}

olell sl gt

- 3. 24. Meeting type ¥ timelines 2 ¢F3%

sponsor HE 3

Zhold 2ol AajR o] wlz} meeting A preliminary comments=
S sponsore} wlE] Ae]star

FDA¢]

2 30 ol A H.

Z213F. Type A, Type B

FDA Requester FDA FDA
FDA FDA Preliminar Response to Scheduled Meeting
Meeting | Response | Receipt of Y FDA Meeting Minutes to
. Responses to .
Type to Meeting . Preliminary Date (days Requester
Requester (f ) . )
Request Package applicable+) Responses (f | from receipt if
bp applicable ) | of request) applicable 1)
With No later than Within 30 30 days after
A 14 days meeting 2 days before | - .
. days meeting
request meeting
No later
than 30 No later than Within 60 30 days after
B 21 days 2 days before | - .
d a y s . days meeting
meeting
before
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meeting
No later No later than
than 50 3
B 14 davs d a vy s I;od;atse%et?;ré days after Within 70 30 days after
(EOP)* y before Y receipt of days meeting
. .. | meeting iy
meeting preliminary
responses
No later I?:Io later than
than 47 No later than days after Within 75 30 days after
C 21 days d a y s|b days before . .
. receipt of days meeting
before meeting reliminar
meeting*** P y
responses

T Not applicable to written response only.

* EOP = end of phase

** If the scheduled date of a Type B (EOP) meeting is earlier than 70 days from FDA receipt of the meeting

request, the requester’ s meeting package will be due no sooner than 6 calendar days after FDA response
time for issuing the letter granting the meeting.

*** If the scheduled date of a Type C meeting is earlier than 75 days from FDA receipt of the meeting
request, the meeting package will be due no sooner than 7 calendar days after FDA response time for
issuing the letter granting the meeting. Note that for Type C meetings that are requested as early
consultations on the use of a new surrogate endpoint to be used as the primary basis for product
approval in a proposed context of use, the meeting package is due at the time of the meeting request.

1) Type A

- 1 HAHY BEAR S74F¢ =971 Bad Ao s

- ?:]Ao]_ %3%, %%O] QJE‘ ] HZ'::]'_O]I’]' FDA-/] EEE% 11—37]— letter O]ff_
sponsor’t &A= TEEZ B} H|E] Fo] L

- Meetingel] i3} written request & FDA2Q] receipt 3 30 ool 7§12

Hﬂ N

2) Type B
Pre-IND meetings (21 CFR 312.82), certain end of Phase 1 meetings (21
CFR 312.82), end of phase 2/pre-phase 3 meeting (21 CFR 312.47),
pre-NDA/BLA meetings (21 CFR 312.47)o] &%

- FDAE= d¥rd o g A<l 3k Hd9o 371 473 (NDA, BLA &) =& 7_%
AFe] gl sl A o2 Type B meeting & 12| 7135 Fo3s}
ZIstr] oo, v® 24 A FFo ML Ao A 2] needstt issue
st etz sl =HsioF g

3) Type C

- AFE N} HE FHS FDASF sponsor =+ Al A 7+ meeting 5 Type
A4 Type Bl &31A] &+ meetinge] 319
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O FDA "® A3 <AHH
d Z]FoME BE 129 1 - 238 A9 FDA v]EE X33k wn]g o)A

H FDA¢] recommendationel] tiajA 3|Ab= WolZol AU, TAl 3ol&
AstAY, AZY 71 9. FDA recommendations wEx k3 QA Al
o

Lo

AN H .

AYdst= A5 g A3 ol o3 DAL LA 3ld o7 ThA
A7F Ho Aol TR ThsAdol As. wEkA, H”elA U2 FDA
recommendatione]y o]lg7= FDAS} & nix]a b3 DAZ RdPst= A

Ml o fo Aol

o] HhEA 3.
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5th KAPAL Annual
191178 | 21 @ 3| 9], 2jokx FDA, @v] AT -
Conference (KAPAL) N D PRREEPARE RS
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| p 8| 91945 FDA CDOER FA T Tholh s )
Labeling Conferencel? L=
4th  International Workshop
on Global Bioequivalence WP FIIZ)[%EPSAfi NEFHAESA #Ad FAZ
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(GBHD1®
._ CDER A k% 454§
CDER SBIA ’Weblnar. Updates . ox Ato] thak Hale] sold 2a}ol
on FDA’ s Drug-Drug 4. ~ (n vitto 2 A A7) 2} of
Interaction Final Guidances 270
Regulatory  Education  for @DER% CDRH FA|= <1¥ o.alo
0858 FDA 3]9], 9J¢FF Fok= CDER | <l
Industry (REdD Annual .0. %2 wWsl RWE A% = 2hod
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17) FaEd 29)
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n) o] Aolg ooFE At %z A =<2 PREA, BPCAE 2000t ZuHEE]

o#: 717+ ANYE AEZA FDA E#H o)A o] AANE ZE IS FASH
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29 TR Y Lot AT JFE HESL A= FE FAE L7
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