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RHRIE ST

FIEEXAIRM

1. SANMZE/HZKHEERIE (MTD/MRD)

2. [REIMESFIZDLT)

3. IIHBR#EERIEZ (RP2D)

PKHEXAIALI (EXF10%Xis)

PKEHIE : 281 &R, &R

PK-EKG : TQT /C-QTc /E-QTc

PKAMNA : IR SRIEEER

PKIOE : anfRE. M5, S, ERE
MR/ 10%( KB ==

FIBLFT 51568E (BMBE/LLERPK)
mﬁaengaim (ITHEEL)

FIE-8BE- RN (7TR/AE) X&K
MRNEESR : MFMER , £YHIFIREREIEADA)
FIEAM . BIrABHIATHIZ (PoC)
EYIREIAIR ( biomarker )

Bz Fat8E
BioVoice & BioGuider
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=61 - PEIFRHiNINERIIFDARIR

FEEWEERZERIERNIRRE | IEFDARIBIHAIRPRING , FDAZKANFESHT (2019)

1. ... via quantitative modeling to evaluate steady state exposures at 100 mg
Q3W in the current proposed population.

2. ... exposure-response relationships with PD-L1 receptor occupancy

3. ... Pool clinical pharmacokinetic, pharmacodynamic, activity and safety data, as
well as nonclinical pharmacology data, to conduct integrated dose-response
and exposure-response analyses for dose optimization.

BWMPK/PDRIT SRS , SRR MEFEREEY , EEREMIEFHLEXERZ—
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B HAi IS RIFRIRTL

1. FIHAD : BUEZSITRS
- BXAKRRESERRITREIGHK , BEFIHRGRITFIRINEERMER | REHE. EXFKIER
TRNZEER S
—- REE  BERBInARRESSE. (FASIRINGE | BUPK/PDEESEUDSHT
2. FIHAR : SREL/FME
— PK/PDEELS | SAIFI EBIE N RMIEE
- DSASEIRLT (adaptive design ) BER | IHIGHAIEEIRSERIS o, JoESERHEIE
— R+ = 8+2 I F 6+2 ( ADR A 30% vs 20% )
3. FIHfG : ¥ Eiie
—  THEFRES BT
- F&RIEIRIT  SAD — MAD , #RA— BF , 820 — S5
- TREJRS  FAIE

- NXpgiEHlfEn - LEFiE
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EIRRI=E(SD)

NOAEL (dose by factor, FDA)

MABLE ( minimum anticipated biologic effect level, EMA )
PK5|S5% (the pharmacokinatically guided approach)
Z{UZ5% (the similar drug approach )

EbaLi% (the comparative approach )

i b W

MABEL- or MED-based

- 27 | 13.9% (n=11)
8 7 = M 7 R—

(1] 0

—

=
w)
EZ]
o
o.
B
£
D
=]
=
-
=

Dose by factor Similar Drug PK Guided Comparative

é From Raegner B A5




1. NOAEL%

F—1F  FIHSIESCIGHNOAEL
(mg/kg)

£=2 : NOAELFBZEAGSTRE
(HED)

= | EEROEIIIIHED

BIE : EERZERF(SF, B> 10) ,

KExAHEFICInE (MRSD) =
HED/SF*{kEkg

FhHE : SPIRIMRSDRIIER |
N ZSIESFERERIE (PAD)

Species NOAEL BSA-CF HED MRSD
(mg/kg/d) (mg/kg) (mg)

50 x 0.162 8.1 49*
dog 2 x 0.541 1.08

*Safety Factor = 10

ERENE  ~2FHE

ET43 MBI ARETRR SR
peg=L ot

ZEREFSFRANFTE

____________________________________________________________



2. MABLE%

. EEGERTTREREYIBUN ( minimal anticipated biological effect level, MABLE ) FGIMRSD , MABLEXIE®,
ErdilettRNIE | Ns/NSEEERIZ ( pharmacologically active dose, PAD ) | &/VEBXE
(minimum effective dose, MED)Z , tiMABLEBE 24548 T SN EEE.

«  MABLEZRIARESPK/PDEEEER , BIASHIFIEREETHIRIE | HRNRE |, HRAYBER
«  PKRYUEFETNE Cmin , Cmax , Cave , AUC , 1RIEIGFRBISCIEHAE
« UBBEE , FIHZBNE—NFANEHEFIRS
1. EHEZSER  WERKIE (SD) . LRER. TRE (NOAEL) | MNTHEAATE (MD ) N&EARE
( maximum exposure ) . j&f7FIEXIE] ( anticipated therapeutic dose range, ATD)EER ;
2. LSEBHITAMRIMERN , BELTREASNENLZERIERF (SF)
3. ALIEEMITNHFIRGRGE (RIE | L80ERE , F)
4. BEEREMN  NERONARNM,

2006F6 2 EEEREEERE TR IGN1412EERRIE]L h EAHIRFIRN , RE2SH1 AL
EBEHANEBS FIETIRR. 2016 SHEEHITBIAL0-2474 ZREHEEEES AMATZMERAR | 18
JEEERS IXOBRS0 mg 7 d JR%EL , 55 AHILNHR{E. EMA#EZRMABLEX

1. EMA. Guideline on strategies to identify and mitigate risks for first-in-human and early clinical trials with investigational
medicinal products (2018.2)

2. Drug Design, Development and Therapy 2016:10 4005-4016

<> ;




BELSE : (B) 1000 4

—. ——— 7 mg SC Q4w
1. PK : MIEKGHREMIPKSMEASRPKS w] o hmssan,
# (AINONMEMIZE |, BEICE | S U S ey 210 mg SC QaW
= == 5 L “ -‘r\\ll'\‘-\_‘ ~a :
PBPK/)_ ! T%UE fﬂ%%f ! L _ % 1 J—\——*;'F\_\—;f::l*?:\:;\?\—\—\— - —————- ECq= 1.38 pg-mlL™"
2- PD o ||mWHU2§fE/%fE%UE@M%UE‘ o 0 _;|_l\_{ ______ \_\___\1___%———- —————————————————— ECgg= 0.13 pg-mL™
WAHEE | iHEPDSE ( Emax, o S N N N e
EC50) ; S I — D S N o= 0.014 g
3. PK/PD : EFLL S-S o B
-4 — — e FH/ -~ - ~—_
R, BIUAKAREGHLER | RS OO0t e h 172 140 10m 186 234 252 2b0 a0n 36 354 b
MRSD\ NOAEL\ MD% Time post first dose (days)

- 501 : (FREERISRRIAY) , SREBEVEUE. TTAENPK/PDIRENT , MABLEEEMIERIMIICHI FEREE R
£ (KD ) #EsTiER:  RO=[C]/KD+[C] ROAZIRHHER (receptor occupancy ) . CHAMRIMAKTHY
HIIRE. KDAZREARTERERELY, —RZAMDEFIKAL0%-20%NROKEEFHEIRREIRTIE | SR
ZGREEERO/NF10%

- $5h2 | TTPKEEE | B PDIRESKHEMIEDS0(kg) , BREAIKHED , MRSD=HED/SF, Z#IER T SF=10

1. Applications of human pharmacokinetic prediction in first-in-human dose estimation. AAPS J. 2012;14(2):262-281

2. On the anticipation of the human dose in first-in-man trials from preclinical and prior clinical information in early drug development. Xenobiotica.
2007;37:1331-1354

3. Prediction of clinical pharmacokinetics of AMG 181, a human anti-adb7 monoclonal antibody for treating inflammatory bowel diseases. Pharma
Res Per, 3(1), 2014, e00098, doi: 10.1002/prp2.98

> 2



____________________________________________________________________________________________________________________________

| B SIH

1.  AUC,, ... SBEFEANOAEL= 17.3 mg.h/L

2. Clpan AFBFRUME = 16.0 L/h

3. SD=AUC,, . * CL., =17.3x16.0 = 277 mg
4. SD x SF = 277 x 1/10 = 28 mg

___________________________________________________________________________________________________________________________

BINPKEEITE | SD = HPIFRIESMERE( Css) x FMRIAMBAV,

©  [ERREINE  TIARFIEIMNE

- AUGEE : X TRFEREREEE (WAUC)

* Clo. BBEEAESPBPKIEIRE ( EEAEFE)

© AR BAUCEE(LIR) , (B50EFEERIE ( PAD ) TXEX , TTAUCTIR.

> g




4. K5
SCHISER « $775=ND , Z{HF=0D '
1. ANOAEL(OD)= 0.1 mg/kg/day
/2. RNOAEL(ND)= 2.0 mg/kg/day
3. ODZLBEARRIE = 10 mg
4. #2447 SD = 10 mg x 0.1/2.0 x 1/10 = 20 mg

____________________________________________________________________________________________________________________________

RBRMNE  WEERRBILE
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5. LbEGE

{ERARRETSE | SKEARAISD
SHERNEY) , BT B |, wEB/IME
SHE\EY) |, BEIRITER | WERRAE

Method
1. FDA Guidance

2. Similar Drug
3. PK Guided

HED
65
250
277

Safety F
10
10
10

SD (m
6.5
25
28

13



Fill=ibig

1. EARLEE arithmetic progression) (711, 2, 3, 4, 5,
6fEXFH), XEEwErE ( TRE)

2. JUERi#tE (geometric progression) (811, 2, 4, 8, 16,

32{8XE)

Fibonacci i%i®i (401, 2, 3.3, 5, 7/EXE)

4. PK/PD5|&E: tRIBFIH HRIE RGN REEE - R N LR

o

B, EROHAREELINARIESEEE  BTR

£, EHRIDIE.

v TREERGEEERE M2 , RHER
=25 FIHEAR | FHRDEZIaTTIE
RIBEE.

v ZEiERHIPDE){E(threshold) , Z0QTc, BP. HR,
[M#E , FFSI0eE

v EBNFHIEKF  BPKAMPDEIEAANRZENE
FTHIPKPDAZAY

Ref1 EMA guideline for first-in-human
Ref2. Xenobiotica, 2007 37: P1343

<>

(B) 1000 5

: PK/PD5| SRYRIE

B = ——— 7mg SC Q4w
100 4 PK/PD5|& , SCHY ~—— 21mg SC Q4w
. Ry ——— 70 mg SC Q4w
— 10 1~ ‘f\\ -— 210 mg SC Q4W
N R -
2 R
. 1~ ECg= 1.38 uyg-mL™"
= S ~ ~
= N S ~ “ )
o 011 g—————— N ECgo= 0.13 ug-mL™
s N e S EC,.= 0.042 ug-mL~"
E oo F—————— l\———A\——— e EC.o=0.014 ug-mL~"
: 3 ~ ~ -
3 “\.\ S \_\
0.001 4 e T T~
i e
0.0001

0 28 56 84 112 140 168 196 224 252 280 308 336 364 392
Time post first dose (days)

BB GIRRERR -

1. BERNKXREAGEE : #EE , BB F )y

2. ARKRMNMFEMMASEME  HE |, BB
3. EBEARSHEIIRUN - ARTE |, EBEE k)
4, BEBRNIFEMPK : JEEME |, SBIEEL A

5 AUCy g e/AUC\0nEL - EC{EREA |, BB Gk
6.  SREIGNFIEBE HT RIBIE N
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Bl : BRI ZSRIFIHE =gt

¥

e EMNE ;AR |
o wmERRCBEREE ]
BEIRI6R , p44E , 8HAR |, FIIIRE2.5kg

BREEA3ESBIBIRERRKZET 1mg/kg. 5mg/kg. 25mg/kg

ZReats1AER5mg/kg

S ER(RRN AR

B R BRI
\% 30 pg/mL

CL-0.95, V-1.00

¥&PPKS4L APKE%E —> AC-THZ —2>» BRESHE

<> s



Monkey PK Parameters

Pharmacokinetic parameter
V; , mL/kg

V, , mL/kg

CL; , mL/h/kg

CL, , mL/h/kg
Interindividual variability
Vi, %

V,, %

CL,, %
Residual variability
Proportional error , %

Human PK Human 60kg
V;, ml/kg
V,, mL/kg
CL;, mL/h/kg
CL,, mL/h/kg

Estimates (SE%)

47.4(3.4)

73.4(5.9)
0.711(5.1)
0.573(10.9)

11.8(33.1)
11.4(61.8)
18.9(35.7)
25.8(81.8)

16.1(10.8)

Human 70kg

474
73.4
0.602
0.485

ationsPredictions (ugimt)

SR SR ETRER R iF
©  NEIWIPKSEWHEEI ARIPKSEL

HEERARIER

12
oo
S P *ooe
— ——
o® 280 £00 750 100® 280 500 750 10 280 200 750 1000
14 15 10
™

Observations/Predic
o T o L »
K4 i j g
4 "
1 & B,
|/ ol 34
34 /. E
8
,i

1000 Bootstrap Median(95% CI)

47.4(44.3~50.5)
73.4(65.7~83.3)

0.713(0.648~0.799)

0.58(0.461~0.714)

11.2 (7.00~15.1)
11.0 (0.300~16.8)
18.2(12.0~26.2)
22.95(0.300~52.7)

160(1A1~17F\\

e,

ha 2 S

-
7 4
T




—400 —

N
o
o

a
////
7

Concentration(ug/mL

iy
Q
o

|

10—

Concentration(ug/mL)

\\
\\
NS

qlw

' ' '
100 200 300

400

[
Q
o

NS

i i i
100 200 300
Time(h)

— 0.5mg'kg

Bz Fat8E
BioVoice & BioGuider

i

i
400 5

AURC-THRZETRN : FELAZSHIE (0.5 - 20 mg/kg ) , F@ELh

Q-

Concentration(ug/mL)
N W P
(o] (=} [o]
55 i

B

Q

(e}
|

o
|

100 —

10—

Concentration(ug/mL)

7

— 1mg/kg

o-

o

[

7,
i

§

—

i
1000

~
o -
o

NS

250 500
Time(h)

= 2mg/kg = 4mg'kg — 8mg/kg — 13mg'kg

| |
750 1000

Concentration(ug/mL)

Concentration(ug/mL)

100~

10—

ar.
il
i

o

— 20mg/kg

q3w

| |
1000 1500

i i
1000 1500
Time(h)
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BERERES IRERE BIRBBF

Cmax AUC 0-inf co co co Cmax,ss AUCss Cav
ug/mL h*ug/mL ug/mL ug/mL ug/mL ug/mL h*ug/mL ug/mL
0.5 10.50 1044 0.38 0.50 0.55 11.00 1039 2.06
1 21.10 2115 0.76 1.03 112 22.10 2111 4.19
2 42.10 4330 1.57 212 2.32 44.30 4341 8.61
4 84.30 9008 3.30 451 4.95 88.80 9111 18.08
8 169.00 19066 7.16 9.92 11.00 179.00 19604 38.90
13 274.00 32767 12.60 17.70 19.80 292.00 34080 67.62
20 422.00 53034 2110 30.30 34.30 452.00 56115 111.34
«  AfK1 mg/kg , Cmax = 21uyg/mL< MABEL , q3w
- PKRERNER | BVRGLEIKENERIFIZERET , LARIESSRERIKEEF0.5h, 2h, 4h, 8h, 12h, 24h,
2d, 3d. 5d. 7d. 9d. 12d. 15d. 21d,
- RERDHDFLRESHERBNSIERN
«  ¥&25mg/kg > Cmax>441 ug/mL, AUC=31069 h*ug/m
«  AMK1 mg/kg AUC, Cmax = 21{EELLXIEZAUC, Cmax

FeEAFIE: 1mg/kg
BEERIE: BRULRE300 ug/mL, £9/910 mg/kg
#575|aP8: q2w or q3w, F#iElh

O00
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EIMEA BRI RIS RN

RRRR

1.
2.

MEEZFALURIE
HEREE BRI, HEET

SEhtERN

MARENFEEE , EWFERE
PK (AUC, Cave,ss, Cmax) # PD (IC50, ED50)iEzS
*ETW %ﬁig

L T/, AR/ 3 F /4

H’@/IEV-IK ﬁ x&/&é
SHEHNCENSREY , BN EN SR
MG ER/IMUFEDE : IHEESE

<>

For prwod e aiy.

Xenmabiotia, Octaber-November 207 37(10-11x 1331-1354

On the anticipatdion of the human dose in frst-in-man
trials from preclinical and prior clinical information
in early drug development

P. J. LOWE', ¥. HJAZI', O. LUTTRINGER', H. YIN?,
. SARANGAPANIT, & D. HOWARD™

I Novarnr Pharmscsarsalr A (G, Bak, Swamerla nd and *Novarnr Pharsa s calr, fne | Bag
Hameoes, NY, USA

(Racefved 27 Apeil 2007; accepred 3 Fuly 20673

prn—
The drug developmens process & dhaded fn phases weh decisions sequired on compound sSeczion
and o eady ug developmens o

Keywards: Predorim of finl dow wmpmm apacier diffemnces, abwreprim, bievaiabdn,
cheszrance, g af Maae § cliical sl

Introduction

The coversion of @ novel chemical or biaogical agent 10 @ medicine procesds along
2 path of milestanes selected 1o reduce the risk of failure due 0 2 lack of efficacy or safery.

RIS HTE L

a

s
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1. NONMEM;%

ZHpBHA LS FDedrick Plot /Css-MRT/AS ,

F.ENONMEMi;Z(population approach)

1. BAEmMIMLEER PKSEIEURYRE
FEEPKREY

2. FAAEEEFERAMAR)EANEEIRTT
PKSERIE

3. RIERIERET , FIMEZEAMR

WIFRIEPK, S, EYRNEFHMAE | Jb
HEARERK | BEEREANRRIEY)

3>

EEERFIER
S =<1
AFAn

Conc/Css, Time/MRT
AR, EE2. FRER
SIMREFGFR
HYnEED M
MIREAESS

RUYE F AR EERIX B

Ka
F%

21



REBIK(ASK)NANONMEMiZ

BRRESYHEPRERSEEAZIEHER | MFRBIRECL EARMERSEE(W) FERMHXR , o

AREIEERE B ERIIRRRE

B IEARRIREHZED3 MAREMBEIRICL
B EMEIFS5E |, EEIRIEEa , b AYE ,
ILHERARRIEIRER | BERERL,

Wi b =0. 55 ~ 0. 70 B, asREBEAK

1=E

Hi5%b = 0. 70 ~ 0.9 BY , RUGHRAE
ap{E( MLP) RBAE |, REBEAEEITTN
ARPK 288, BigAHE

ek b > 1.0 BT , FSFIINE( Brw) 48
SRS , RFEAEETTNAKPK 25 ,
SR

Bz Fat8E
BioVoice & BioGuider

NLETTRE T

NLITTRETD

FLETTRATE

~a(MLP xCL,,;.) "
B 8. 18 x 10°

a (BI'W x CLuuiulul:l "
1.53

VARG AR
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ERAG N FE
I‘Eﬂ?l‘?’ﬁiﬁ’eﬁ

& whnh e

2. PBPKiZ%

2 'J( PBPK) AJ{fORION | BEMWRLEIREHTE
$2

YIRS S WEEE. BEFENNS) |
MEEREIEHISH(NERRERE. AAMRES) .
LY Nisd=pay

b Eﬁ%i{{kﬁﬂhﬂ’wﬂj%ﬁ*& e AR RORER
(VmaX) KEEEZ(Km) &

BRSNS AR ERAE

SRR, IEEl. BHOSENSSME TS
@ AINSEISNIRE
(RERIBS ARSI BE N S
R
L 1 \\ 1. = 0=
%@%ﬁg%@%ﬁﬂ% Sttt s e I
1574 NI

Concentrationjumol L'

0 2 4 6 8 10 12 14 16 18 20 22 24
t'h

LA 794 EE/J\%E'»Z“@E?‘E?%%%@H&EI&%
HIIRRIARPK SERREG( 261) |, AREPIINMRE
FRIEEIRFEES | 25YIRYS W‘ﬂﬁ%{fhf“ﬂﬁﬂ
TEE(%2) | EUHCERM ESUEINA KA
CYPIAE AR BT IR L 2N S
FEH(L3) , REEMATNRFELYIDE
SAMEBAESREERREANE | 578
StE( BR) IFEERRIREEE( 44)
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3. IVIVGi%

HEMEEEER , ATLARBKIMNTRIRIARE

BRFARNIREHUSHRE | RISHE

ESERT A9t D T |, D FRBUR T

i, MY 8FRE , BEREFESYIRILUE

FEH SRR LRI AR | SEREIRETK,,
Ej- ! ELI;EEEt?E%H*i%B%%Cmto Vmaxﬁﬂaik&
NOEREZR |, K JIKEEEL , { AZYITERTRIRIAREY

AR PRI DL, FQNFTILRE | RAMK
FrakRER (CLy)

SHCYPAS0 EEFIEEVEEERRESIS 2 SZ0HCEIET |,
RN IERN. IRE 2T EAMETRER
2R, FICEM L , BrH—2FEEREN. 55
YIRS, pHESRER  #—2ER | itE%
PIEARETRIBIRER

<>

C]-_. _ l.;f:nax IKm
iml "~ f;

_ Qh }{f; > ELiut
=0, </, x CL,

CL.,,

), = f, x CL,
C]-_,l { h fu mt, cyp

1, OV = Qh +fu 0 (CLiut,u}'[J + éLi:.t,g'u}
CL = Qh }Cfu * CL'IHhE'“
bo gl Qh +fru > (CL nt, cyp + CLi"thI")
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SHEYEEEHEMAESY , BERAGFRINS ML IERIFIRLN

KIFi%,

L [ -:’{fu:b > QR
CI—‘E!:EI -:’{fu—l—QR

CLy = [GFR % fup + ] % (1 — freabs)

Peng Zou, etal (2012) Applications of Human Pharmacokinetic Prediction in First-in-
Human Dose Estimation, The AAPS Journal

Bz Fat8E 25
BioVoice & BioGuider
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BBz R SIRYFIH

. FriEEExdfirst-in- humanE’Jll"FmﬂﬁL«ﬂav , Tﬂ\ﬁbﬁiﬁg’l\ﬁﬂﬁ
RAIBAGI |, ILEFFZSIRARINICATHIRE, XElRRIR e EE RS YIRS
!IWJ‘,%%J_ TIERR | FHEEETRIZAZE SRR EAIRRE REk
%ﬁ«,m BESKEAIRARTIRE X , M ESEEIREIZYIa0FARAE

. Xﬂ:?ﬂBm’E LIRS TR ERIFZIFR , 3T ImARIRIRRAZIASY
, WegBSimE L Mlm AR BORIIRIEVITRGA) , 7 KHRRATE
l  LAEREE. EERIIGPRNIE PRI R,

« FARHEENZNMRZEAG |, gElLEAIERIARIRRIR e FIRERES
FANER | THRIENZ2ME. FIEARRIRKS S HmEXRIAENE.
ARGZSRTMBMEIETE. RE/AXERENEE AR RIRAIAG |
BliIMEEEIIHMESHE. T SEEMIRIGIRIT  IOTAETE
;E;Eﬁxﬂz , " GottliebfFLimiE : "BMAIETHEZNE EJ‘LE%EEE‘

Bb,'u

Expansion Cohorts: Usein
First-In-Human Clinical Trials
to Expedite Development of
Oncology Drugs and Biologics
Guidance for Industry

DRAFT GUIDANCE
This guidance document i being disiributed for comment purposes ouly.

Comments 1nd uggeions reganding st docurment should be sutmied it 60 days of
puhl.icammﬂm}"dm Register of the notice announcing the availibilicy of

Fuidance Submit electronic comments mqu e e sxlations.zov. Su o s
Comments 0 the Dockets Management Siaff (FIFA-315). Food and Pz Adminization. 5630
Fishers Lane. Rm. 1041, Rockville, MD 20851 All comments should be idenrified with the
docket mumber Listed in the notice of availabiliry that publishes in the Faderal Regiter.

or questions rgarding tis draft documen. contact (CDER) Les Pai-Scherfar 01706 5400 ar
2 Chatreach, and

2018.8

010
US. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CD!
Center for Biologics Evaluation and nmmn(cmzm
Oucology Center of Excellence (OCE)

August 2013
Procedural

at 800-835-4709 ar 240-402-

[1] Implementing the 21st Century Cures Act: An Update from FDA and NIH - Oral Statement

[2] FDA'E J7 4

<>
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EMAIEEX

It is considered appropriate to design the administration of the first dose
in any cohort so that a single subject receives a single dose of the active
IMP (often known as sentinel dosing). Flexibility in this approach is
allowed but should be on a risk-proportionate basis with a clear scientific
rationale for any proposals not to use this strategy.

When the study design includes the use of placebo it would be
appropriate to allow for one subject on active and one on placebo to be
dosed simultaneously prior to dosing the remaining subjects in the
cohort.

This approach is expected for all single and multiple dosing cohorts, in
order to reduce the risks associated with exposing all subjects in a cohort
simultaneously. This sentinel approach may continue or also start to be
appropriate at later stages of study design, e.g. on the steep part of the
dose response curve, when approaching target saturation levels or the
maximum clinical exposure levels defined in the protocol, in case of non-
linear PK, or in light of emerging clinical signs or adverse events that do
not meet stopping criteria.

EUROPEAN MEDICINES AGENCY
SCIEMCE MEDICINES EALTH

Juy 2007
EMEA/CHHP/SWH2B367/07 Rerw. 1
ot for Madicnal Froducts for Humas Use (CHMWP)

Guideline on strategies to identify and mitigate risks for
first-in-human and early clinical trials with investigational
medicinal products

Adaptnd by CHMP for release for consultation, 10 Novambar 2016

Start of public consultatin £5 November 2015

End of consaiitation (Seadiing for comments) 28 Fabruary 2007

Adaptnd by CHHP 20 July 2047

Date of coming It effect 01 Febnsary 2008

Keywords First-In-human, phasa 1, sarly dinkal tals, investgational medkingl product,
riske mitigation, Inbegrates protocols, multiple ascending sose, dose escalation

2018.2

30 Chareas Fca + Canary Whart + Lossn 14 552 & Lnta Kngasr
Tainphana +4-4 (1131 3662 6500 Facaimba +44 (0120 3650 555
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- [ERR7K : K¥E=HIZS , BEERZE7X ( Clinical Immunology 2014; 154: 37-46)

EMA: There should be an adequate period of time between the administration 0
of treatment to these first subjects in a cohort and the remaining subjects in the . |
cohort to observe for any reactions and adverse events. The duration of the
interval of observation will depend on the PK and PD characteristics and the
level of uncertainty associated with the product. At the end of the observation
period, there should be a clearly defined review of all available data for the
sentinel subjects before dosing of further subjects in the cohort, with dose
stopping rules in place to prevent further dosing if any rule is met. e

707 R, |
Producs fr oman s (0]

gies to identify and mitigate risks for
clinical trials with investigational
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1. BURLQESIER i 0d He, PD, PK, ADA
2. [HENA, BFEFEKRD, 5 HENA 1d P1+T1 PD, PK, AE
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Phase 1 dose-escalating study to evaluate the safety, 28d ADA
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B@m WE. HIESEEHAR
©  RIGIRIR BRRKHEE | S5 mindEETeRk ; BITIERREKREE , 6 hIehk
PK"‘&TE IR
PD#E : M/MVREREADHIER

B3 BIEY + LR FIE (HEE + T

1 1+0 5ug/kg + 0.1 pg/kg/min

2 2+0 10 pg/kg + 0.2 pg/kg/min
3 3+1 30 pg/kg + 0.3 pg/kg/min
4 6+2 60 ug/kg + 0.6 ug/kg/min
5 6+2 120 pg/kg + 1.2 ug/kg/min
6 6+2 180 pug/kg + 2.0 ug/kg/min
7 3+1 240 pg/kg + 2.5 pg/kg/min
8 3+1 320 pg/kg + 3.0 pg/kg/min
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Clinical Immunology (2014) 154, 3746

available at www.sciencedirect.com

Clinical Immunology

www. elsevier.com/locate/yclim

A phase I study of PRO131921, a novel anti-CD20 monoclonal antibody in patients with relapsed/refractory
CD20+ indolent NHL: Correlation between clinical responses and AUC pharmacokinetics

Clinical Immunology http.//dx.doi.org/10.1016/).clim.2014.06.005

. PRO131921 was administered as a single agent to
patients with CD20+, relapsed or refractory,
indolent non-Hodgkin lymphoma (NHL) who had s
been treated with a prior rituximab-containing
regimen.

C Correlation between dose-normalized AUC and
clinical response (P = .03). s %

. The observation emphasizes the importance of .

1 - -

early PK studies to optimize antibody efficacy. . .

Nomalized AUG
=

. .
FD =n] Sh PR
wio shrinkage wishrinkage

Response

@ * Mote the CRu response (subject 1026) was reclassified as PR for this figure.




BISHER

T2 K, IXRIRSHTERIAEA | (20 EERNERE
PXAAIT 9:5&5/]?3‘ REME

%ux IR L =L =23 P

1BE5IRIT
-  [BRRLELHLIR | ELR3IR , WRTR , T&H
- WMRTBNRE , (EARKTZRE

&

@PLOS ‘ ONE

REFEE

DOI:10.1371/journal.pone.0134703, 2015

First-In-Human, Phase 1, Randomized, Dose-
Escalation Trial with Recombinant Anti-IL-20
Monoclonal Antibody in Patients with
Psoriasis

Alice B. Gottlieb?%*, James G. Krueger*%, Mia Sandberg Lundblad**, Marie Géthberg*®,
Brett E. Skolnick®™"

1 Department of Dermatology, Tufts Medical Center, Boston, MA, United States of America, 2 Department of
Dermatology, Tufts University Schoal of Medicine, Boston, MA, United States of America, 3 The Rockefeller
University, New York, NY, United States of America, 4 Clinical Pharmacology, Novo Nordisk A/S, Seborg,
Denmark, 5 Medical-Science, Inflammation, Novo Nordisk Inc., Princeton, NJ, United States of America

Table 4. S y of Phar dnetic P: s After Dosing With Anti-IL-20.
Geometric Mean (CV%) otk

Consxs HG/ML AUC, g himL twh o
Anti-IL-20 Dose, mg/kg Dose Number n Value n Value n Value 100,000 4
Single dose
0.01 1 3 0.08 (53) 3 82 (40) 3 631 (12)
0.05 1 4 0.41 (27) 3 500 (31) 3 641(14) 10,000
0.2 1 3 1.43 (38) 3 1496 (34) 3 536(7) E
0.6 1 3 3.37 (49) 3 3311 (a@7) 3 507 (7) ?
15 1 2 8.79 (5) 2 9203 (5) 2 580 & 10004
30 1 4 24,09 (38) 4 25,143 (30) 4 616(13)
Multiple doses &
0.0 4 3 1.08 (44) 2 1848 (21) 2 620 (3) < 100+
0.2 4 3 3.88 (26) 2 6720 (7) 2 772(4)
0.5 4 3 9.19 (28) 2 10,900 (39) 2 594 (30)
1.0 4 3 19.96 (32) 3 22,712 (30) 3 767 (16)
20 4 3 2362 (48) 3 20,373 (60) 3 353 (32) 101
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PKZS%] (MeanSD) Crnax(Ng/ml) SREERTE/N
FE-4mg 243+1.48 27.08+5.89 2.00+0.63 12
. 3mg 4.48+1.42 120 43.69+16.21 1.42+0.49 12
thEPKIxL6G
1mg 2.52+1.17 120 49.48+8.69 2.0+0.74 12
img ZkH%  1.41+0.78 61.38+23.90 2.5(1-4) 36
rhEBEIXLE
img &Il 141081 58.84+12.33 2.0(1-4) 36
3mg 2.2+0.8 2 54+1.3 2.7+0.8 6
RRSE
5mg 3.12+1.14 2 7.0+0.8 2.3+0.8
. 3mg* 2.79+0.75 72 17.61£6.34 2.5(2-3) 19
FDAB &R}
2mg 2.63+1.47 24.44+7.31 3.5(2-5) 8

k L 23+1.06 246+0.39 12
ﬁ%w&m&m% KB BEK | B RS - il ke
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Table 6. Statistical Comparison of SerumTigecycline Pharmacokinetic Parameters

(n=20) X

GLS Mean

Tigecycline Alone®  Tigecyeline With Digoxin® Ratio (%)°

Parameter (units) {mean + SI)) {mean + SD) (90% CT)
ty2 (h) 21775 404119 146 (131-162)

ATIC (ﬂg"‘h-"m[.}d 2837+ 732 2625+ 524 94 (88-99)
CL (mL/hkg) 229 + 56 243 £ 54 107 (101-113)
Vi (L'kg) 653+1.30 813 +268 121 (109-134)
MET (h) 30083 344+108 113(104-123)
AUC,. 15 (ngeh/ml) 2480+ 379 2625+ 524 105 (100-111)

Abbreviations: GLS = geometnic least squares; 5D = standard deviation; Cl = confidence
mterval; t;; = termunal phase ehinunation half-life; AUC = area under the concentration time
curve; CL = imtravenous clearance; V,, = apparent steady-state volume of distnbution, MRT =

mean residence time.
a: Tigeeyveline single mtravenous dose (100 mg). Estimates of AUC. V... and MRT are based on

tigecvcline concentrations normalized to a 50-mg dose.
b: Tigecycline multiple intravenous doses (30 mg/12 hours).
¢: Rano of (ugecveline +~ digoxan)/(ngecyecline alone).
d: AUC = dose-normalized AUC .for igecyclhine alone, and AUC = AUCq 13 for gecycline
with digoxin.

e ENAEBLRGERTVEIEEUERNI0%C , IFEFIENER , BUFEREX
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Lack of ethnic differences in the
pharmacokinetics and pharmacodynamics of
evolocumab between Caucasian and Asian
populations
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Scientific white paper on concentration-QTc modeling

Christine Garnett' (- Peter L Bonate® - Qlanyu Dang® - Georg Ferber” - Dalong Huang® - Jiang Liu® -
Devan Mehrotra® - Steve Riley” - Philip Sager® - Christoffer Tornoe” « Yaning Wang®

Racaivad: 21 Juna 2017/ Accaptad: 21 November 2017
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Abstract
i

ali
and with advances in analytical methodology.

Keywords Concentration-QTe model - ICH E14 - Thorough QT (TQT) study « Pharmacoki netics/pharmacody
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AIC Akaike information criteria Cl i

RIETFER ) | SeECGRERI B

ECG




il SR E

HiY . £ RLEM¥. PKEAEAYEIL EREMRIXICZSYIEEXIM QT EHARER
it - 5% BRI

ECGXRE&

. R MR FERS & O E

. EMUAREOBE , THEARIMREARZIEIREE | EPKRIMAFIF
ARE&E | EES 7&%30\0 NSRHSRAY , LALEBEISREM ST

QTcilE

- HUMEECG !lI]EEIIIEEI’JZ%'L,\EE.IEEU BANEQTc ( EFiiess¥IBFR.
Eﬁ& 'ﬁEJ‘IEﬂi’]XILJaA SChEEL ) [ WERIEAZERS0D , LUFNE—

. EINQICNENIT AT

. EfEE. TN

Clinical Pharmacology
&Therapeutlcs
EEN — ”"'

GENES VS. ENVIRON

CLINICAL
PHARMACOLOGY
& THERAPEUTICS
| VOLUME 97
NUMBER 4 |
APRIL 2015



oS

- BEFFridericiafkiE : QTcF=QT/RR?33 RR=60/HR (TFTEIHIKRIERE)
« DUAINESENISERECGHIQTCHIE

a b Bars show 90% confidence interval

500 = Active 500 + ®  Active
] Flacebo | Placebo

450 450 -

) %)

E - E

w400 w400

(] [%]

= ] =

o - (] ¥
350 1 350 A
300 200 -

%l G00 TO0 800 300 1000 1100 1200 600 700 800 900 1000 1100 1200
RR (ms) RR (ms)

ﬁl‘;.—'bl':}ﬂ'fz}'.k+ - (ﬂ(} -+ 7’?{}15] -+ ﬂl mﬂ (ﬂg -+ ??315]{:'5‘55- -+ ﬂ'3ﬂMEj
+ 04(QTcij—0 — QTco)

- FDALFHEFRIRE-RNAIL fi’f%’*”’ HTREERTAZ AR
@ IRIEEURF I (B E X iRE



BRTEFIE T

pAtE « BAIEC, ., UAHERTXI R AIAAQTCFM90%CI EPR<10ms
BEME : RFIEC,, o, UAHERTIS R AYAAQTCFIM90%CIEFR > 10ms

AAQTCF: EEALZFAIMNMRIERQICHE & HIRZ5EAQTCFRHAHEESLRIHIA
AQTCFRHAHENEZ =

80 — Upper 0% C1 st mesn Cmex for Low dose
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E14(2005): fnifEZIQTcsIthr

2.4 Clinical Development When the 'Thorough QT/QTc Study’ Cannot be
Performed in Healthy Volunteers

There are some drugs that cannot be studied ina ‘thorough QT/QTc study’ in
healthy volunteers due to safety or tolerability concerns (e.g., cytotoxic cancer
drugs). In such cases, the ‘thorough QT/QTc study’ can often be conducted in
patient populations. When this is not possible, the importance of detecting
and modifying this safety risk means that other ways of detecting effects on

the QT/QTc interval need to be developed. These might include the collection

of ECGs at multiple timepoints under tightly controlled settings that target a
broad range of doses early in development.

<>
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e A QT
_ L I anN = DAY, " " T T
C é%}cﬁ?ﬁ% RS ’g Impact of In QTec substudy included in Study ATLANTIC, no relationship was
ME’I’%’—.—**D OFER . durvalumab exposure | identified between durvalumab serum concentration and AQTcF based
Al on QT interval on the concentration-AQTcF analysis. Linear mixed-effects modeling of

QTcF as a function of durvalumab concentrations estimated a non-
sigmficant relationship between durvalumab concentration and change
i QTcF. The slope for the relationship of the change in QTcF to
durvalumab concenfration was -0.00114 msec per pg/mL, with a p-
value of 0.902, indicating that the slope is not significantly different
from 0 or no effect, and the mean intercept was 2.16 msec (p-value:
0.253; 90% CI -0.956, 5.28 ms). The predicted mean change in QTcF
and upper 90% CI at each of the post-therapy visits are below the
threshold of clinical concern.

NDA or BLA Number 761069

Link 1o EDR WCDSESUB evaprod BLA 76 1065

Submission Date 10/13/2016

Submission Type Prionity review

Brand Name IMFINZT

(reneric Name Durvalumab

Dosage Form and Streagih | 500 me/10ml or 120 mg/2 4ml solution in single-dose vial
Route of Administration Intravenons infasion
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LR SR
REMLSHT - linear mixed effect model O

AQTc = (01 + n1)x(82 + n2) x Conc + &,

«
3

N
b

where Conc is the observed idasanutlin plasma concentra-
tion, 01 is the populations mean intercept (representing
AQTc at a concentration of zero), #2 is the populations mean
slope (describing the dependency of AQTc on concentra-
tion), 1 and #2 are the inter-individual variability (ITV) of
@1 and 82, respectively, and ¢ is the residual error. #1, 52, &

and e are random variables assumed to be normally distrib- ’ . o concnten ) -
uted with a mean of 0 and a variance of w12, @22, and &2,

respectively [i.e., 1 ~N(O, w12), n2~N(0, @22), and e~ N(0,

62)]. A model with intercept fixed to 0, removing (81 +71) FH 14 b #EFH 14:90C1_E R >10ms
from the model, was also explored.

Observed Change from Baseline in QTcF (msec)

Phase 1 summary of plasma concentration—QTc analysis for idasanutlin, an MDM2 antagonist, in patients with advanced
solid tumors and AML. Cancer Chemotherapy and Pharmacology (2018) 81:597-607
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