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PharmaPendium Drugs@FDA
Starting year | 1938— 1998—
PDF data Picture & Text Picture only
style (Only latest documents
with text )
Search Full text Searchable ; Select from Drug name

Drug class/ Target class
searchable:

Download OK OK

Index Toxicity and Adv. Effects | Not indexed
are indexed by experts
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QaIEFDARYE M _E3X1SHEKZ5YIRYApproval Package

-..—if U.5. Department of Health and Human Services
P4

mA U. S. Fo 0 D & D RU A to £ Index Follow FDA En Espaficl

ADMINISTRATION FILTER SEARCH RESULTS ~
gefitinib iressa

FILTER BY TOPICS

Medical Devices

Crrugs
Search Results

PDF  Iressa (gefitinib) tablets Label

Medical Devices

Opioid and Nicoﬁne

Advisory Committees

Recouerv: f”ﬂuences Public Information & 2009-03-31 | www.accessdata fda gov/drugsatfda_docs/labelf2003 021399101 pdf
Education .. DESCRIPTION IRESSA  (gefitinib tablets) contain 250 mg of gefitinib and are available as brown film-
. coated tablets for daily oral administration. ... IRESSA  (gefitinib) Tablets CLINICAL PHARMACOLOGY ...
Scientific Conference et Version
A . wt
Sept 27'28;2318 FILTER BY FORMAT
4
PDF IRESSA (gefitinib) Tablets
- e Web pages www. accessdata fda. gov/drugsatfda_docs/nda/2015/2069950rig1s000toc. cfm
ians and policy experts
influences on substance use, misuse, and ret .. IRESSA (gefitinib) Tablets. Share; Tweet Linkedin; Pin it; More sharing oplions: Linkedin; Pin it. Email; Print
SORT BY Company: AstraZeneca UK Limited Application No.: 206095 Approval Date: 07H13/2015. ...
Cached
Recalls & Alerts Approy Relevance
e Recalls . Enforce | D€ Drug Approval Package: Iressa (gefitinib) NDA #021399
+ MedWatch: Safety Alerts * [ndustn www. accessdata. fda. gov/drugsatfda_docs/nda/2003/021399_iressa.cfm

Clear Filters ... Print; Share; E-mail. FDA Home; Drugs; Drug Approvals and Databases,; Drugs@FDA. - Drug Review Package
Iressa (gefitinib) Tablets Company: AstraZeneca Application No_: 021399 Approval Date: /52003, ...

Cached




Drug Approval Package

FDA Home

Drugs Drug Approvals and Databases

Approval Letter(s) (PDF)
Printed Labeling (PDF)

Medical Review(s) (FDF)
Part 1 (PDF)
Part 2 (PDF)

Chemistry Review(s) (PDF)

Pharmacology Review(s) (PDF)
Part 1 (FDF)
Part 2 (FDF)

Statistical Review(s) (PDF)
Microbiology Review(s) (PDF)

Clinical Pharmacology Biopharmaceutics Review(s) (FDF)

» Administrative Documenti(s) (PDF)

Part 1 (PDF)
Part 2 (FDF)
Part 3 (FDF)

Date created: July 15, 2003

Backto Top Drugs@FDA

Drug Approval Package

Drugs@FDA

Drug Review Package

Iressa (gefitinib) Tablets

Company: AstraZeneca

Application No.; 021399

Approval Date: 5/5/2003

CLINICAL REVIEW

Study type Study pts. Sample Design 1" endpoint | 2 endpoint | Completion
Size (N) date

Adjuvant Stage IB, I1, M 1160 Double-blind | OS DFS 10/07
Resected Placebo control

Mzintenance | Stage [ 840 Double-blind | OS & PFS - 5/06
Inoperable Placebo control

First-line Stage [TV 207 Double-blind | Symptom 0§ 9/06
PS 2-3 BSC control improvement | TTP
LCS <20
Medical
conditions

Refractory Stage LTV 624 Double-blind | OS PFS 9/06
PS03 BSC control Symptoms

Refractory | Stage IV 207 * | Double-blind | Symptom 0sS 9/06
PS0-2 BSC control improvement | TTP
LCS <20 :

BSC=best supportive care; DFS=disease free survival; LCS= Lung cancer subscale;

PFS=progression free survival;

PS=performance status, OS=overall survival
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PharmaPendium® Browse V' Search v Mytools W | N gy B dw B U U T oxaeche: & 4 8
FDA Apprnval Package FDA Approval Package - Gefitinib = Medical/Clinical Review
Medical/Clinical Review 021399/5-000 Part 01
£ clinical review [ ]

T 2015-06-04 PDF(1305k) ) 53 E [g] ‘ 24 ‘ Ih ﬁ: ‘ © Imzl ® ‘

Other Important
Information from FDA =
Cross Discipline Team
Leader Review
206995/5-000 Part 01

- Pharmaceuticals LP September 17,
2014 July 17,2015 Iressa (Gefitinib)
Primaryf Secondary

CLINICAL REVIEW

Rewviewer ..

T 2003-01-31 PDF2024K)
Medical/Clinical Review >
Medical/Clinical Review
021399/5-000 Part 01

EE}_ --
MDA 21-3599 Drug Name

Medical Reviewer Martin H. Cohen,
M.D ...

'@ 2015-06-04 PDF914k)
Other Important
Information from FDA =

Cross Discipline Team v - 4 cﬂ | uufe.sl- .b ' - L OO0 [
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PharmaPendium®
Drugs
Q u iCk Sea r{:h Adverse Effects/Toxicity
All These Sources e e.g. Coronar® artery disorders
Indications

E Include synenyms

AR FRRE
RIEE R/ ENEE,
EZ L vE N E

[AN _d

I & 2 e L ¥ ¥ £ O & 0O

Find adverse effect/toxicity data across preclinical, clinical, post-market reports and more

AFRREERS

el

Pharmacokinetic Data Metabolizing Enz. & Trans. Data Drug Safety Data
e a
- A4
PoAN v/A . DD TR
Chemistry Search Efficacy Data Activity Data QI risk calculator
L PR TE R
© 2018 RELX Intellectual Properties SA. Terms and conditions  Privacy policy  Contactus  Help
ELSEVIER B
Cookies are used by this site. To decline or learn more, visit our Cookies page
&2
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PharmaPendium Browse v Search v My tools G

Chemistry search

Search criteria

Chemistry Structure

| substructure search v |

o/\l NH Cl

Browse drugs - Antineoplastics = Antineoplastics, signal transduction inhibitors
Gefitinib
Brands: Geftinat; Iressa

Documents: View FDA approval packages
View EMA approval documents
View Mosby's Drug Consult™: Gefitinib

Biology data: View Pharmacokinetic Data
Gefitinib  View Metabolizing Enz. & Trans. Data
View Drug Safety Data
View FAERS Data
View Efficacy Data
View Activity Data

Classes: Antineoplastics, signal transduction inhibitors

Primary targets: Tyrosine Kinases )
Vascular Endothelial Growth Factor Receptor 2 (VEGFR2) (1)

(1) Drug/Target association is from FDA approval packages
(2) Drug/Target association is from Mosby's Drug Consult™

Indications:  Carcinoma lung
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Adverse Effects / Toxicity™*:

Viewing by area affected View by name

Blood and lymphatic system disorders
Cardiac disorders

Congenital, familial and genetic disorders
Ear and labyrinth disorders

Endocrine disorders

Eye disorders

Gastrointestinal disorders

General disorders and administration site conditions
Hepatobiliary disorders

Immune system disorders

Infections and infestations

Injury, poisoning and procedural complications

+ + + + + + + o+ + o+ + o+ o+

Investigations

Preclinical
Data

view all 139

4
2
no data
no data
2
3
14
5
B
no data
no data
no data

51

Clinical
Data

view all 751

20
25
no data
no data
no data
35
139
57
16
2
69
no data

61

Post-Marketing
Reports (AERS)
view all 7412

603
483
8
39
31
227
1972
2284
755
45
1427

140

Feedback (J
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‘% Showhide columns > Show drugs in... » Save B Export &,
@
_%n Preclinical Data  Clinical Data  All Data preclinical and clinical data
7
—ID C’Jeh Drug™~ Species™ Study Group ™ Dose ™ Route ™~ Parameter ™/ Parameter Value ™ -
1 Acalabrutinib Human healthy 100 mg Oral CL/F 159.0 L/h
| E—
2 Acalabrutinib Human Showjhide columns > Show drugs in.. » Save E Export 4,
(Radiolabelled) E
= a & a &
¢ | Preclinical Data  Clinical Data  All Data preclinical and clinical data
3 Acalabrutinib Human % e
a rFY
1D C’ghDrugV Parameter ™~ Parameter Value SD £t Concomitant™ Source™” Year ™
4 Acalabrutinib Human
4 Acalabrutinib -tau) 1111.0 ng*h/mL FDA approval package document: 2017
Label (Page:9)
View Full Study PDF&91k
5 Acalabrutinib Human
5 Acalabrutinib median) 0.75h FDA approval package document: 2017
Label (Page:9)
5 Acalabrutinib Human View Full Study PDF 691k
B Acalabrutinib 34.0L FDA approval package document: 2017
4 Label (Page:10)
View Full Study PDF&91k
7 Acalabrutinib ‘plasma ratio 0.7 dimensionless FDA approval package document: 2017
Label (Page:10)
View Full Study PDF6&91k
8 Acalabrutinib axcretion(radioactivity) 12.0 % FDA approval package document: 2017
(Radiolabelled) Label (Page:10)
View Full Study PDF 691k
9 Acalabrutinib CP-5862 metabolite){median) 6.9h FDA approval package document: 2017
Label (Page:10) |
icar Coall RTa TS - Le
. \Yi C Ct DMC SG1 FEEdeCk O
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Drug Monograph

Brand Names
Ingredients
Indications
Description

Clinical Pharmacology

Clinical Studies

Indications
Contraindications
Warnings

Precautions

Interactions

Adverse Reactions
Overdosage

Dosage and Administration

How Supplied

Drug Monograph

Gefitinib

source: Moshy's Drug Consult™ - copyright 2006
ALUVERSE REAL HTUNS).

Clinical Studies Top
Mon-Small Cell Lung Cancer (NSCLC)

A multicenter clinical trial in the US evaluated the tumor response rate of o gefitimib » 250 and 500 mg/day in patients with advanced non-small
cell lung cancer whose disease had progressed after at least two prior chemotherapy regimens including a platinum drug and docetaxel. «
Gefitinib » was taken once daily at approximately the same time each day.

Two hundred and sixteen patients (216) received -« gefitinib » . 102 (47%) and 114 (53%) receiving 250 mg and 500 mg daily doses, respectively.
Study patient demographics and disease characteristics are summarized in TABLE 1. Forty-one percent (41%) of the patients had received two
prior treatment regimens, 33% three prior treatment regimens, and 25% four or more prior treatment regimens. Effectiveness of « gefitinib » as
third line therapy was determined in the 142 evaluable patients with documented disease progression on platinum and docetaxel therapies or
who had had unacceptable toxicity on these agents.

TABLE 1 Demographic and Disease Characteristics

I [250 mg/day[[500 mg/day]
| Characteristic || n=66 || n=76 ‘
|age Group |
[[18-64 years | 43(65%) || 43(57%) |
[l62-74 years | 19(29%) || 30(39%) |
[[75 years and above [ 26w || 304% |
|sex | Feedback (J
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FDA Approval Package - Gefitinib = Printed Labeling

Printed Labeling 021399/5-000
B E = 2o (O e E)lﬁﬁ%ﬂ@d: b |
\__/

5-203

.v"'—-_--;":.\
IRESSA
(gefitinib tablets)

250 mg

FOR ONCOLOGY USE ONLY -

DESCRIPTION

IRESSA® (gefitinib tablets) contain 250 mg of gefitinib and are available as brown film-.
coated tablets for daily oral administration.

Gefitinib is an anilinoguinazoline with the chemical name 4-Quinazolinamine, N-(3-chloro-4-
fluorophenyl)-7-methoxy-6-[3-4-morpholin) propoxy] and the following structural formula:

oY Hv’[iI;' .

4 4 zofs ookl | | 00 oo

Feedback (J
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ABILIFY MAINTENA KIT

ABILIFY MYCITEKIT

ARIPIPRAZOLE

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #075583 | TABLET,ORAL | Prescription | APOTEX INC

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #078607 | TABLET,ORAL | Prescription | TEVA PHARMS USA

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #078603 | TABLET,ORAL | Prescription | TEVA PHARMS USA

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #078612 | MULTIPLE FORM/ROUTES | None (Tentative Approval) | BARR LABS INC

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #078613 | TABLET, ORAL | None (Tentative Approval) | BARR LABS INC

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #078614 | TABLET; ORAL | None (Tentative Approval) | SUN PHARMA GLOBAL

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #078708 | TABLET,ORAL | Prescription | TEVA PHARMS USA

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #090165 | TABLET, ORALLY DISINTEGRATING; ORAL | None (Tentative Approval) | ZYDUS PHARMS USA INC
« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #091279 | TABLET,ORAL | Prescription | SANTOS BIOTECH

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #201519 | TABLET,ORAL | Prescription | TORRENT PHARMS LTD

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #202101 | TABLET,ORAL | Prescription | ALEMBIC PHARMS LTD

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #202102 | TABLET, ORALLY DISINTEGRATING;ORAL | Prescription | ALEMBIC PHARMS LTD
« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #202547 | TABLET, ORALLY DISINTEGRATING;ORAL | Prescription | ORCHID HLTHCARE

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #202653 | TABLET,ORAL | Prescription | ORCHID HLTHCARE

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #203906 | SOLUTION;ORAL | Prescription | AMNEAL PHARMS

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #203903 | TABLET,ORAL | Prescription | AUROBINDO PHARMA LTD

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #204094 | SOLUTION;ORAL | Prescription | APOTEX INC

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #204111 | TABLET,ORAL | Prescription | MACLEODS PHARMS LTD

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #204171 | SOLUTION;ORAL | Prescription | LANNETT CO INC

« ARIPIPRAZOLE [ARIPIPRAZOLE) | ANDA #204833 | TABLET,ORAL | Prescription | AMNEAL PHARMS

ARIPIPRAZOLE (ARIPIPRAZOLE) | ANDA #205064 | TABLET,ORAL | Prescription | HETERO LABS LTDV
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PharmaPendium®

FDA Approval Package

& Search this FDA Package

+ 4+ + + o+ F o+ o+

Administrative documents
Approval Letter
Approval Package

Chemistry Review

Clinical Pharmacology and...

Healthcare Professional 5...

Label

Letter

Medical/Clinical Review
Medication Guide

Microbiology Review

Other Important Informati...

Patient Information Sheet
Pharmacology Review
Printed Labeling

Review

Statistical Review

FDA Approval Package
Aripiprazole
+— Use the browse tree at the left to browse t

To expand/contract a section on the Table of C

FDA Approval Package contain the following™®:

* = descriptions from USFDA website

Browse v Search v

Reviews: A review is the basis of FDA's d
prepared by FDA drug application revie
pharmacology, statistics, and microbiclo
Labels: The FDA approved label is the o
adverse events (side effects); instruction
found inside drug product packaging.

Approval Histories (Administrative D
involving one drug product having a pa
labeling, a new route of administration,
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FDA Advisory Committee Meeting reports-FDA AC fire

2001-2010 FDA#Z5 L ERIE /4]
+ 7EIDN/DNAERIBIFEHFDA/EMA

SRR RESHENSELAES
= z = 1 g 28 =~ : ’§\ I—I / a Sensitivity: 95.6% Specificily: 66.7% b c
I~ \Ya: == ST Y- BE BD p 8O0 ¢
I:\Ij:tblﬁ EE 18 - 699
- 0 R 700 |
E s g . 2 -E E & 60 | 800 |
s~ § eE E 50 & 500 |
RIAERLALERS : o - 3
« FDA/EMAZIHZERESERSIRIE %E s a0 E#un :
=] EH:IIEE' %nKE’J\ 23 gzn- 300
H oA B W R HEERERIE] QE x b _ 5
E'ﬁ 28 . § £ e H 20 F 5 200 |
E = 5 B
Xo g-® %EE 10 100 |
=
[
= o 0
. N —— . N . =33 33-67 =67 =33 33-67 =B7
. S B A BB RIZSYIRITE - e
E]I =< E $ ttﬁji g’g Z‘] .L:F Percantage of advisory committes Parcentage of advisory committes
""'j:Eﬂ: Abﬂ?%%]: T QI'IU MY A==E =N = AN Did the FDW approve the product? vote in favour of approval vote in favour of approval
IR e, BeUZZ WFEEZERE
l L\b]:E H’J ¥ B Aﬁ]:a = '_'_']: H’J}ﬁ a | Summary of US Food and Drug Administration (FDA) advisory committee recommendations and approval decisions.
H ﬁ B l_~E H:ll M | I:UEE)\ I_~E =l $ tt M b | Clarity of outcome of vating decisions. We considerad the effect of the strangth of the advisory committes endorsament by creating three equal
? categories: =33% andorsement for approval; between 33% and 67% endorsement for approval; and =67% endorsemeant for approval. In B7% of
IjJ /_l_\ committee meatings, the result was either a clear "yas”™ or "no” vote.
¢ | Association between the strength of the endorsement by the advisory committes, as measured by the parcentage of panel members voting for
approval, and the median duration batween the meeting and the FDA approval date. The duration varies inversaly with tha strength of the endorsement.

« TEFDAEMIRER, ACIREHATE
approval packagedh, HRAEZ
EBE*@? E_;kllz\lﬁgl‘%jigﬁ_ﬁj\j:ﬁ https://www.mckinsey.com/~/media/McKinsey/dotcom/client_service/%20Public%20Sector/
H

Regulatory%20excellence/FDA advisory committee outcomes.ashx

/|


https://www.mckinsey.com/~/media/McKinsey/dotcom/client_service/%20Public%20Sector/Regulatory%20excellence/FDA_advisory_committee_outcomes.ashx
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Browse ' Search v My tools = | i o 52 & B W 1 <= FET! . T
1. BEEMAN Acute myeloid leukemia
Quick Search i&?i’free text*@%

All These Sources ™ lacute myeloid leukemia”

M| Include synonyms

Find adverse effect/toxicity data across preclinical, clinical, post-market reports 3 Search results Jumpto: PEEE 1 hd Show/hide columns S
[\ ‘ : : @Q 2033 records frem Documents: ["Acute myeloid leukemia® with synonyms]
1D Document with context @ Drugname s~ Source
Pharmacokinetic Data Metabolizing Enz. & Trans. Data Drug Safety Data Fi|ter‘S v
1 Q&A EMAJCOMP/B66TE/2005 Rev.3 PDF 117k Histamine EMA appr
Refine search: — 45, Swadan, in October 2012. What i« Seids ryelerd lakarms? Aeas palend feakemn i= = Dihydrochloride documen
e a '
| Background Part 05 (Oncologic Drugs Advisory Committee) PDF A& FDA Advis
: ¥ & 269k Dacumen
m
Chem-i:r‘f Search EFF":ECY Data Activity Data ) .- [etoposide; ALFA=Azuts Lauksmis Franch Assaciaticr; Bilil-SeiE s leksmi;
g AraCmcytarabing APL=zcuts ...
T ——— — ———— " v < Questions Part 02 (Oncologic Drugs Advisory Committee) PDF 206k NjA FDA Advis
.. mava paor-risk EELe FjekE likEme @ML BACKGROUMD « Singls 2rm studies 043 and Document
Sources A 0330 2E-25..
4 Microbiclogy Review 021174/5-000 PDF 259 Gemtuzumab FDA appro
+ FDA approval packages (1281) ) g
N ° _. intanded to treat patients with relapsing S5 el lSokemE MDA 21-174 Ozogsmlcm
Microbialogist's Review #2 (AL ...
= \ + EMA approval documents (276)
. 5 %‘E I:I:I ] ] SO u rces E\ I Fﬁ I:l l 5 Letter 103353 PDF 200k Filgrastim FDA appro
-+ [ | VIS ommittee Docume... .. in patiants with FElEE IMjEEE EEEKERE has bean 2pproved. Plaass submit three copiss of
L IEEEIAGRS — T T
final _
ZIXE =
+ DESI documents (3] & Letter 103353/S-1036 PDF 201k Filgrastim FDA appro
.. [iciie iyelsis LEikemiE has besn 2pproved. Pleass submit threa copiss of final printed
."a"leyler's :2 S:I labsling a2 the _..
Moshv's Drug Consult™ (271 7 Microbiclogy Review 021174 PDF 223k Gemtuzumab FDA appro
: = o _ intanded to treat patients with relapsing S5 FiEiEE SokemE 04 21-174 Ozog:am'lcin
Microhialogist's Review #2 [HEE ...
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Sources A
+ FDA approval packapes (1281)
+ EMA approval documents (276) > Eﬁﬁ%ﬁl&% [} 1%@1%*%E9?§§”7 [} %HZ;E\WAM LE’\JHEPE%
+ |=| FDA Advisory Committee Docume... [t e S q:@ EQACJ:E%:%%%/QHEEDEEEEY%%
Monprescription Drugs Ad...
+ DES| documents (3)

Oncologic Drugs Advisory .

Meyler's (25)
8 Agenda(l]) D D ith £ D s v
. ocument with context & Tug name OUTCE ™ ear w
Mosby's Drug Consult™ (27) ¢
— |m| Backzround (36) 1 Background Part 05 (Oncologic Drugs Advisory Committee) PDF A FDA Advisory Committee 2017
969k Documents
H B riEﬁ ng :?I:I - fetoposide; ALFA=Acute Leukemiz French Associztion: HV-SE0te mjElis lEukemis;
Aral=oytarabiner AP L=acute
J
—— |m| Minutes []D} % Questions Part 02 (Oncologic Drugs Advisory Committee) PDF 206k MA FDA Advisory Committee 2009
g - Nowo poor-risk FEUEE pEsloiG lemkemis (AL, BACKGROUND - Single zrm studies 043 znd Documents
U] 033028 -20 ..
— |M] Other documents (1) T ’
> Z:lal;l_';\ \@ae = < Agenda Part 02 (Oncologic Drugs Advisary Committee) PDF 242k MA FDA Advisory Commities 2009
== 1 KJ\ — m Qu estions (1.2 - oD poor- risk EEHE el ImkemE (AML). 1:25 p.m. Sponsor Presentation Vien Documents
Aﬁg}ﬁim L\x o Pharmaceuticals, Inc ...
=2 /\ E / — [m] Slides (78) 4 Agenda Part 01 (Oncologic Drugs Advisory Committee) PDF 242k A FDA Advisory Committee 2009
ET&LD K;:1%:§|J H - years or older with de nove poor-risk SE0Te [myeloig leukemis @ML). 1:20 pm. Opening Documents
. Remarks Richard ..
= - — |m| Transcript (62)
> |§%E/ z"J¢ 5 Background Part 02 (Oncalogic Drugs Advisory Committee) PDF MA FDA Advisory Committes 2014
S, = I Wai (3 213k Documents
IR @5'& = AN | Waiver (3)
m -L KJ\K I - progressed to MM Page 25, Myelodysplastic Syndrome, HEliE IWpeloid LEukemia: In the
S\ parzgraph discussing ...
MR @a&
jEiH = 1 E=4 6 Background Part 06 (Oncologic Drugs Advisory Committee) PDF MfA FDA Advisory Committee 2017
|_||:| PAN 703k Documents
AK............
- idarubicin as induction for pediatric SEHTE FyEbg [BOkEmE: results from Study BME-SFM

2004. Blood 2013;122
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FDA Advisory Committee - Oncologic Drugs Advisory Committee = 2009-5ep-01
Questions Part 02
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PROPOSED INDICATION: for remission induction therapy for patients 60 years or older with
de novo poor-risk acute myeloid leukemia (AML).

BACKGROUND
e Single arm studies 043 and 033
o 28 - 29% remission rate > BENIXTRRZESCEE, BEASLE
o Confounded by the additional drugs uElaromustinef=gyHA
o 30% eligible for other available induction therapies ﬁﬁ_‘EEﬁiﬁ qﬂfx%gu E’\Jﬂj E
o Remission duration short 1‘,3_; Aﬁ‘ﬁﬂﬁﬁg;ﬁﬁ%
« DSMB halted randomized trial due to excess deaths despite improvement of CR rate BRI NG ?

+« Pulmonary toxicity observed in single-arm and randomized trials

QUESTION

VOTE: Should a randomized study defining the efficacy and safety of laromustine in the
population proposed for the indication be completed prior to approval of laromustine?
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l Dose-Response Phase |
ICH S7A Acute
ICH S7B (2}
In vitro Studies Genetl_c =
: : Chronic =
In vivo Studies o
(Efficacy) Core Battery: | E
® - CNS (FOB/Irwin’s) Phasedl | &=
Synthesis - Respiratory g
Lead Selection - CV (hERG/Dog Telemetry) m
- Selectivity - Ancillary Studies »
- Potency
- In vivo Pharmacology Phase.ll
- PK Screening Phase IV
v
Therapeutic <4————  Regulatory Approval < NDA
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Browse ™ Search ™ My tools = | In. o g3

Quick Search Drugs rd:ﬁgiﬁﬁ j:q:EE,n\ ltarget’ *ﬁ?

Adverse Effects/Toxicity

All These Sources V' eg. Coronar* artery disorders Search > 2 Eﬁ?ﬁﬁﬁiﬁu)\ CDK #*ﬁg”a&ﬁen“ﬂglu\

Targets A E
g

M | Include synonyms

Indications

Find adverse effect/toxicity data across preclinical, clinical, post-market reports and more

[AN o Vel #°

new

Pharmacokinetic Data Metabolizing Enz. & Trans. Data Drug-Safotu Diais LAEDC Dioio
PharmaPendium® Browse ™ Search ™ My tools = |
g | e!z L BrOWSe targets Browse targets - By SuperFamily > Enzymes > Transferases > Transferases Transferring Phosphorus-Containing Groups > Kinases > Tyrosi

Cyclin-dependent kinase (CDK) 4 and 6

p coK o Drugs where target is Palbociclib (1)
- By Superfamily primary:  Ribociclib ()
— Enzymes

Chemistry Search Efficacy Data

(1) Drug/Target association is from FDA approval packages

— Transferases
L_ Transferases Transferring Phos... Biology data: View Pharmacokinetic Data
L Kinases for drugs where thisis the  View Metabolizing Enz. & Trans. Data
) ) primary target  \fiew Drug Safety Data . e
+ Cyclin-dependent kinas... 288K
JeraERs View FAERS Data HEIRSS
= Tyrosine Kinases _ View Efficacy Data

Cyclin-dependent ... |

Adverse Effects / Toxicity (for drugs that interact with this target)*:

View by area affected View by name

=%

+ Blood and lymphatic system disorders
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Filters
s TEfilterssaets, SEEMQTHINATIEILSR
1. fEfiltersimk = EXTMNQT IJﬁ =2
. 29 il &K FARE
2. EERREARRTEIN Uka) + o SHAES
Adverse Effects | Toxicity A
+ Blood and lymphatic system disorders (212)
+ Cardiac disorders (10)
+ Eye disorders (41} PharmaPendium® Browse ™ Search ™ My tools D |
+ Gastrointestinal diserders (233)
Safety data search results
+ General disorders and administration site ¢
# 3 records from Safety data: [Palbociclib (2) OR Ribociclib (1)] AND [[Electrocardiogram QT prolenged (3]
+ Hepatobiliary disorders (43)
o L) e i T Preclinical Data | Clinical Data  Post-Marketing Reports (AERS)  All Data
- E Investigations (269)
ID Drug v &1 Adverse Effect [ Toxicity v Species Dose v Dose Type v Route v Source N\ Year
— E Cardiac and vascular investigations (exc — § §
alt Palbociclib Electracardiogram QT prolenged Dog =3 mglkg Single Intraveno EMEA approval decument: 2016
|__ E ECG investigations (32) g 5 Assessment Report (Page:23)
:11 PDF 4262k
E 2 aEnme i T a? 2 Palbociclib Electrocardiogram QT prolonged Dog =10 Single Intravenou EMEA approval document: 2016
k Assessment Report (Page:23
— Cytogenetic investigations (1) > mefke : SDF 4363k : ge23)
| 3 Ribociclib Electrocardiogram QT prolonged Dog 20 mgikg Single Oral FDA approval package document: 2016
Approval Package (Page:40)
PDF 1644k
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PharmaPendium® Browse VvV Search v My tools | N & D & LB 4 L £2 Ip-authorized o 1,,1 ®

EMA Appr’oval Package EMA Approval Package - Palbociclib > Assessment Report
Assessment Report EMA/652627/2016; EMEA/H/C/003853/0000

FIO )

Safety pharm acology program m e |

& search this EMA Package

+ All Authorized Presentations
+ ANNEXI

- Assessment Report

B2016.09-15 PDF(4262k)
Assessment Report EMA/652627/201...

+ Marketing Authorization Steps

The potentialfor pabociclb to cause neurofunctionaleffects was evaluated n Sprague-Daw ley rats follow ing
adm inistraton ofa single oraldose.Decreased exploratory behaviour during the open-field assessm entwas
considered pabociclb-related at300 m g/kg. Consistentw ith decreased expbratory behavibrand hypoactivity,
adecrease n activity (although notstatistically significant) w as observed at300 m g/kg.Mean totaldistance and

+ Other Information from EMA num berofverticalm ovem entswere 19% and 18% less than controls, respectively. Palbociclb had no effecton L] > L‘li}]%**iu

+ Public Assessment Report neurofunction in rats at30 or 360 m g/kg, buta decrease in locom otor activity was dentified at 300 m g/kg. E
The potentialeffect of palbociclb on pulm onary function was assessed follow ing adm inistration ofa single 'd O ! %Eﬁﬂj
intravenous dose to anesthetized Beagle dogs. Two of4 anin als adm inistered pabociclb at5 m g/kg stopped g
breathing less than 2 m inutes after initiation ofdrug infusion. Synificant increases in m inute volum e and 'T‘_' A W/
respiratory rate (0.6- to 4.6-tin es relative to the controls) were also observed at4 to 8 m inutes postdose and Eg QT*—H\_\LE):F
at18 to 26 m inutes postdose at5 m g/kg.Altogether, a single IV dose ofpalbociclb i anesthetized dogs at5 ‘/\ \
m g/kg caused significant effects on pulm onary param eters, including increases in m inute volum e and ﬁé:l:lb D l Llyj’
respiratory rate, and decreases in com pliance, peak expiratory flow , and tidalvolum e. The effects were - I

transient, appeared related to peak-plasm a concentrations ofdrug (22040 ng/m L; =843 ng/m L unbound, based
on fu 0.413 in the dog, and were consistentw ith respiratory depression .

ERRZSYIRIEIHY)
RENSIREMFG
J:FE]:IEL =2 %

The potentialfor pabociclb to cause cardivasculareffects follow ing adm inistration of a single dose was
evaluated in conscious Beagle dogs. The data show that single doses ofpalbociklb were associated w ith Q Tc
intervalprolongation in dogs at=3 m g/kg where plasm a concentrations were =162 ng/m L (67 ng/m L unbound
based on fu 0f0.413 in dogs, 4 tin es clinicalC, ,,[17 ng/m L]).Palbociclb also caused increases in QT interval,
decreases in HR w ith a corresponding increase in RR interval, and a m odest increase in systolic blood pressure
atz10 m g/kg (m ean C,,, at10 m g/kg was 140 ng/m L unbound).

The findings in telem etered dog were addressed in the clinic by ECG recordings perform ed during the Phasel/2
study 1001, 1002, 1003 and 1010.A PK/PD analysis of the relatbnship betw een palbociclb exposure and ECG
data was conducted using pooled data from Studies 1001,1002,and 1003.A positive correlation was observed
between QTc and pabociclb concentration. These data are further assessed in the clinialsecton.

Pharm acodynam ic drug interactions

Pham acologicalinteraction betw een pabociclb and anti-estrogen agents such as fulvestrantand letrozole has
been described above.No additionalpham acodynam ic drug interaction studies have been conducted (see

H A4 zam b M
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28 19 records from Safety data: [Palbocidlib (0) OR Ribociclib (19)] AND [FDA approval packages (19)] AND [[Electrocardiogram QT prolonged (19)]] Show/hide columns Show drugs i
Preclinical Data  Clinical Data  Post-Marketing Reports (AERS)  All Data
ID Drug v A1 Adverse Effect [ Toxicity v Species v/ Dose Dose Type v Route v/ Source W Year v
- J days oft
é’ treatment
i_'! 13 Ribociclib Electrocardiogram QT prolonged Human 600 Repeated Oral FDA approval package document: 2016
g mg/day Approval Package (Page:19)
> for 21 PDF 1644k
days then
7 days off
treatment
14 Ribociclib Electrocardiogram QT prolonged Human 600 Repeated Oral FDA approval package document: 2016
mg/day Approval Package (Page:80)
for 21 PDF 1681k
days then
7 days off
treatment
15 Ribociclib Electrocardiogram QT prolonged Human 50-1200 Repeated Oral FDA approval package document: 2016
mg/day Approval Package (Page:16)
PDF 4058k
16 Ribociclib Electrocardiogram QT prolonged Human 600 Repeated Oral FDA approval package document: 2017
mg/once a Label (Page:5)
day 21 PDF 767k
days, then
7 days off
treatment
17 Ribociclib Electrocardiogram QT prolonged Human 600 Repeated Oral FDA approval package document: 2016
mg/day Approval Package (Page:15)
for 21 PDF 2766k
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PharmaPendium® Browse Vv Search v My tools | N & D5 e LB 4 B €3 Ipauthorized 2 A

FDA Approval Package FDA Approval Package - Ribociclib > Label
Label 209092/S-001
& Search this FDA Package

Administrative documents H = A %’ ﬁ ‘ ® |115%ﬂ ® H E’,‘ b |

Approval Letter

5 WARNINGS AND PRECAUTIONS
5.1 QT Interval Prolongation

+
+
+ Approval Package
+

Chemistry Review

tabe KISQALTI has been shown to prolong the QT interval in a concentration-dependent manner, with estimated mean increase
8 2017-03-13 PDF(76 7k) in QTc interval exceeding 20 ms (22.9 ms (90% CI: 21.6, 24.1)) at the mean steady-state Cmax following administration at
Label 209092/5-001 600 mg once daily dose /see Clinical Pharmacology (12.2)]. In Study 1 (MONALEESA-2), one patient (0.3%) had >500
msec post-baseline QTcF value (average of triplicate), and nine patients out of 329 patients (3%) had a >60 msec increase
+ Letter from baseline in QTcF intervals (average of triplicate). These ECG changes occurred within the first four weeks of
: treatment and were reversible with dose interruption. There were no reported cases of Torsades de Pointes. Syncope
* Other Important information frg:.. occurred in 9 patients (2.7%) in the KISQALI plus letrozole arm versus 3 (0.9%) in placebo plus letrozole arm. On the
+ Review KISQALI plus letrozole treatment arm, there was one (0.3%) sudden death in a patient with Grade 3 hypokalemia and
Grade 2 QT prolongation [see Adverse Reactions (6)].

Assess ECG prior to initiation of treatment. Initiate treatment with KISQALTI only in patients with QTcF values less than
450 msec. Repeat ECG at approximately Day 14 of the first cycle and the beginning of the second cycle, and as clinically
indicated.

Monitor serum electrolytes (including potassium, calcium, phosphorous and magnesium) prior to the initiation of
treatment, at the beginning of the first 6 cycles, and as clinically indicated. Correct any abnormality before starting
KISQALI therapy /[see Dosage and Administration (2.2)].

Avoid the use of KISQALTI in patients who already have or who are at significant risk of developing QTc prolongation,
including patients with:

long QT syndrome

uncontrolled or significant cardiac disease including recent myocardial infarction, congestive heart failure,
unstable angina and bradyarrhythmias

electrolyte abnormalities

Avoid using KISQALI with drugs known to prolong QTc interval and/or strong CYP3A inhibitors as this may lead to
prolongation of the QTcF interval [see Clinical Pharmacology (12.3)].

Based on the observed QT prolongation during treatment, KISQALI may require dose interruption, reduction or
discontinuation as described in Table 4 /see Dosage and Admmmramm (2 2) and Drug Interactions ( Z: 4)]
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Safety data search results

Preclinical Data

Clinical Data

Browse Vv Search v My tools |

2 19 records from Safety data: [Palbociclib (0) OR Ribociclib (19)] AND [FDA approval packages (19)] AND [[Electrocardiogram QT prolonged (19)]]

Post-Marketing Reports (AERS)

A

Filters
Refine search: 1D Drug v A1 Adverse Effect [ Toxicity v/ Species W/
T 1 Ribociclib Electrocardiogram QT prolonged Human
Apply Clear all =
o
. 2 |2 Ribociclib Electrocardiogram QT prolonged Human
Adverse Effects [ Toxicity A <
+ | =| Investigations (19)
Dose Types v
3 Ribociclib Electrocardiogram QT prolonged Human
Drugs v
Routes of Administration N
Sources A
4 Ribociclib Electrocardiogram QT prolonged Human
+ |®| FDA approval packages (19)
Years o 5 Ribociclib Electrocardiogram QT prolonged Human

n o B e A Y

Show/hide columns > Save |EQ)

()

(/A X

Show drugs in

Deselect all
Export All drugs in Excel file (.xIs)

Show the filtered drugs in other modules. Based on your filtering. N

IP-authorized 2,

Export 1,

Selected: 1 g (Page:15)

¥ Ribociclib

kage document:

> Show in Pharmacokinetic Data ige (Page:32)

> Show in Metabolizing Enz. & Trans. Data

> Show in FAERS Data

> Show in Efficacy Data

tkage document:

mg/day Approval Package (Page:59)

for 21 PDF 1681k

days then

7 days off

treatment

400-600 Repeated Oral FDA approval package document:

mg/day Approval Package (Page:18)
PDF 4058k

600 Repeated Oral FDA approval package document:

mg/day Approval Package (Page:39)

for 21 PDF 1681k

days then

kage document:
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Metabolizing Enz. & Transporters search results

£ 141 records from ME&T data: [Ribociclib (141)]

Metabolizing Enz. & Transporters search results

£ 141 records from ME&T data: [Ribociclib (141)]

Show/hide columns > | | Show drugsin... > | | Savelﬂl | Export .L|

Preclinical Data  Clinical Data  All Data Preclinical Data  Clinical Data  All Data
D Drug o A0 Parent/Metabolite Subst Studied Data Tyoe . - er v D Drug v G Substance measured v/ Concomitant v/ Parameter v/ Value v Result (qualitative) Source Vv Year v
rug & arent/Metabolite ubstance Studies ata Type nzyme/Transparter
. - - ) w1t Ribociclib PARENT rifampicin, 600 mg/d, for 14 Cmax decrease 81% FDA approval package document: 2017
w |t Ribociclib Parent Ribeciclib Enzyme Substrate (in CYP3A(unspecified) B days Label (Page:12)
g vivo) % View Full Study PDF 767k
,-_'E..' g 2 Ribociclib PARENT rifampicin, 600 mg/d, for 14 AUC ratio 0.11 fold FDA approval package document: 2016
s 2 Ribociclib Parent Ribociclib Enzyme Substrate (in CYP3A4 > days Approval Package (Page:28)
vivo) ) View Full Study PDF 4058k
y
= Qusieie e g PRARCTT oS taTe PRane P e PR 7010
3 Ribociclib Parent Ribeciclib Substrate (in vivo) Unreported Approval Package (Page:18)
View Full Study PDF 2766k
L W . Ph Pendi © Browse % Search v My tools ‘ n o 5 & L ¥ ¥ 3 o A
4 Ribociclib Parent Ribociclib Enzyme Substrate (in CYP3A4 armarendaium aed ~— =
vivo)
FDA Approva | Pa ckage FDA Approval Package - Ribociclib > Approval Package
5 Ribociclib Parent Ribeciclib Enzyme Substrate (in CYP3A(

vivo)

& Search this FDA Package

> BHRIRS, BT ‘text
searching’ [RIEHE!
‘CYD3A" RiHBxAY

DDIFf5

P

L]

EA= 9

+ Administrative documents

Approval Package 209092/S-000 Part 04

@ [115% ®|mm m|

+ Approval Letter
— Approval Package

—— B 2016-10-04 PDF(1644K)
Approval Package 209092/5-...

—— B 2016-10-04 PDF2766K)
Approval Package 209092/5-...

—— B 2016-10-04 PDF(1681K)
Approval Package 209092/5-...

—— B 2016-10-04 PDE(4058k)
Approval Package 209092/S...

—— B 2016-10-04 PDF2585k)

Approval Package 209092/5-...
Chemistry Review

+
+ Label

+ Letter

+ Other Important Information fro...
+

Review

13.3.5 PBPK Analysis

13.3.5.1 Objectives

The main objectives of this review are to 1) evaluate the adequacy of applicant’s conclusions
regarding the ability of a physiclogically-based pharmacokinetic (PBPK) model to predict the
drug-drug interaction (DDI) potential of ribociclib as a victim and a perpetrator of the CYP
metabolic pathway; 2) provide a dosing recommendation based on the predicted DDI potential;
3) evaluate the adequacy of the applicant’s conclusions regarding the ability of a PBPK to
predict the impact of stomach pH on the absorption of ribeciclib. To support its conclusions the
applicant provided the following PBPK modeling and simulation reports and updates:
1. Under study report DMPK R1400619 entitled “Predictions of interactions between LEE011
and typical CYP substrates and perpetrators using Simcyp” [1)].

« APBPK model using first order absorption and considering the CYP3A auto-inhibition
was built and verified using clinical DDI study results.

* The effects of strong CYP3A inhibitors (ritonavir, ketoconazole), strong CYP3A
inducers (rifampicin, carbamazepine), a moderate CYP3A inhibitor (erythromycin), a
moderate CYP3A inducer (efavirenz), and a weak CYP3A inhibitor (fluvoxamine) on
exposure of ribociclib were simulated. These simulations were performed to support
ribociclib dosing recommendations when given in combination with CYP3A
modulators not evaluated clinically.

+ The net effects of ribociclib on exposure of a CYP3A probe substrate (midazolam)
and a CYP1A2 probe substrate {caffeine) were simulated.

s
2. Under study report DMPK R1600364 entitled “In silico evaluation of the impact of stomach
pH on the absorption of LEEO11 in humans” [2].
* A human advanced compartment and transit (ACAT) absorption model and an
advanced dissolution, absorption, and metabolism model (ADAM) absorption model
were built in ribociclib PBPK models to simulate the impact of stomach pH on

ahenrntinm af rikarislih in humane
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Accessing Marketed Drug
Information from
PharmaPendium to Inform
PreClinical Safety

Duncan Armstrong
Preclinical Secondary Pharmacology, Novartis

Pooja Jain
Product Manager, PharmaPendium, Elsevier
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Increasing propensity to cause arrhythmia

FFH safety Margin 22U FulE RS HZEN S E RV I <2

Clinical experience with marketed drugs enables

quantitative relationship with in vitro assays

30-fold

T e e

T T T T T T
-2 -1 4] 1 2 3 4

Log hERG ICsq / ETPCinbouna)

* List of marketed drugs with known ADR (QT

prolongation, TdP)

* Effective Therapeutic Plasma Concentratinn

ETPCunbound) identified in the literature
* Activity in vitro assay of hERG block me

Safety Margin =

IMPACT: simple, rapid, inexpensive in vitr

assay routinely implemented in early disc
Molecules with poor safety margin are de |

, U NO
Redfern et al (2003) Cardiovascular Research 58(1):32-45. Fi(

In vitro 1C50
ETPC unoouna)*

10000 4

EGFR exposure margin

Addltlonal Examples: Setting safety margins for
EGFR-dermatitis and KDR-hypertension

A set of marketed kinase inhibitors were tested in EGFR (HER1) and KDR (VEGFR)
biochemical enzymatic assays in house
The incidence levels of dermatitis acneiform and hypertension respectively were calculated
from the number of reports given in FAERS, extracted from PharmaPendium.
* In each case, the incidence levels were split into three categories estimated to reflect
background, medium and high levels of incidence.
PK information were extrac:ted from PharmaPendium and literature sources

10000
1000 - = -
1 - =) 1000 -
- ™
1004 - - E 100 .e® W Hilzainils
10 oy _a*® Proposed safety margin
| Tae Proposed salety marg g 10]- -Ce®__ _ _ 0 RosecCsatgymangin, _
11 ﬁ 1 Wiriedanis ad
F Fs
0.1 - € o, Aot
i g = as
0.01 o y n 0.01 . .
~ 2 ] o o 3
& o  ad o~ '\.""g\ _,?ﬂ?."

Incidence of derrmatitis acneiform in FAERS

Incidence of hypertension in FAERS {! N ('}VA R[ I H
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Efficacy(SRIRER

> T4

293 (Efficacy)
> (ERZYENRTAATIEE, HHIRSLA

E29%0 (Efficacy)

R ERIFEE B FHIER

SR —

Proportion Progression Free

4\ FARAY

ToHRERFH (PFS)

Median PFS:

10.2 vs 5.4 months

(HR=0.60 [95% Cl, 0.49-0.72],
P<0.0001)

|
|
|
6 8 10 12
PFS (Months)

14

m= Avastin + IFN (n=327)

wes Placebo + IFN (n=322)

Progression Free Survival (PFS)

fRZ R (endpoints) :

> \EFEBBaRetiag, BasABER

RzzYIEER . KA, EREIK;
SCIG MR 2R Az LARER

BEE.......... Hitt, IIf
XL RS E

IRFRE X2
BRI R mMARE, £
FHSFTLEEMN, BaLEE
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Validated Surrogate
Endpoint

Correlated Clinical
Qutcome

Systolic blood pressure
(SBP)

QOccurrence of stroke

Low density lipoprotein
cholesterol (LDL) level

Qccurrence of heart attack

Forced expiratory volume
in 1 second (FEV1)

The amount of air that a
person can blow out of his
or her lungs in 1 second

Improved breathing after
taking medication for
chronic lung diseases such
as asthma

Human immunodeficiency
virus (HIV) viral load

The amount of the human
immunodeficiency virus that
is present in the blood

Development of an
acquired immunodeficiency
syndrome (AIDS) diagnosis
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- I Committee) PDF 756k Documents
Advanced Search TIpS 3 o, 1999:341 :1127-33. 4 F
Drugs v o< Engl | Med ...
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* Years v
4 Other documents (Endocrinologic and Metabolic Drugs Advisory N/A FDA Advisory Committee 2009
Committee) PDF 3077k Documents
-.=10.0421 MedDRA preferred term Any HiSbES AE Diabistes ME#E Blood glucose increzsed
Glucose tolerande ...
5 Medical [Clinical Review 021365/5-016 PDF 14654k Rosuvastatin Calcium FDA approval packages 2010
... Palydipsiz O 0 [DiSbSEE melifs inad=quats control 0 DHEEEEE ketoacidosis 0 Hyperghycemic
hypercsmaolar ...
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The Comparator

As with all controlled trials, the choice of comparator, whether it be placebo

x|

or an active

therapy, should be carefully considered and justified. Because type 2 dia
progressive disease and cardiovascular trials are typically many years in

generally not possible to compare an investigational agent as monother.
placebo monotherapy or a monotherapy active comparator. Instead, it is lik

antidiabetic agents will need to be added to each of the treatment groups
acceptable long-term glycemic control. However, this practicality related 1
history of diabetes limits the ability to tease apart the beneficial and detr
of the investigational agent from among those of the other needed antidiz

For trials that are designed to rule out an increase in cardiovascular risk r
active comparator, the cardiovascular effects of the comparator should idez
(which is not the case with the approved treatments for type 2 diabetes
results of the trial can be fully interpreted. For example, if the comparator
cardiovascular risk, an investigational agent that appears relatively worse m
beneficial cardiovascular effects.

Glycemic Control and Other Cardiovascular Risk Factors

As with all clinical trials, factors that affect the outcome of a cardiovascul

4 4 [ smofe S|
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65 This guidance does not contain discussion of the general issues of clinical trial design or

66 statistical analysis. Those topics are addressed in the ICH guidances for industry E?'s' General

67 Considerations for Clinical Trials and E9 Statistical Principles for Clinical Trials." Instead, this
68  guidance focuses on specific drug development and trial design issues that are unique to the

69 study of diabetes mellitus, as measured by changes in hemoglobin Ale (HbAle, glycosylated

70 hemoglobin, or glycohemoglobin). Reductions in HbA Ic directly reflect improvements in

Tl glycemic control. Therefore, HbA lc is considered a well-validated surrogate for the short-term
72 _clinical consequences of hyperglycemia and long-term microvascular complications of diabetes
7 mellitus.

75  The FDA recognizes that dinbetes mellitus is associated with an increased risk of macrovascular
76 complications and that reducing long-term cardiovascular complications in patients with diabetes
77  should be an important goal of disease management. However, a premarketing recommendation
78  to demonstrate macrovascular risk reduction in the absence of a signal for an adverse

79 cardiovascular effect may delay availability of many effective antidiabetic drugs for a

80  progressive disease that often requires multiple drug therapy. A reasonable approach may be to
81 conduct long-term cardiovascular studies post-approval in an established time frame. We

82 recommend that the design of such trials be discussed with the FDA and perhaps with clinical

* We update guidances periodically. To make sure you have the most recent version of a guidance, check the CDER
puidance Web page at hitp://'www.fda.gov/eder/guidance/index. htm.

2
This document shows original L. S government data pm\nded by the U.5. Food & Drug Administration and is available in the public domain.
11 has been pr Lo facilitale 1g and dala exiraclion and may be viewed al www_pharmapendium.com -
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Briefing 4355 Part 02 (Blood Products Advisory Committee) PDF NS& FDA Advisory Committee 2008
466k Documents
.. addition, the secondary endpeoint of CLINH levels must be considered an EfVENGSTEE
[EUFFOEEtE endpoint at ...
ar
% Briefing 4355 Part 01 (Blood Products Advisory Committee) PDF NfA FDA Advisory Committee 2008
| 432k Documents
g . |¥EIAESTEE SUrRgEatE <nd point at this time. For the sscondary endpoints sttack severity and
( attack duration ..
Approval Package 020604/5-040 PDF 2381k Somatropin, Biosynthetic FDA approval packages 2011
.. -relsted events including new onset GiEBEHES FRENEE =nd EEHSHE k=toacidosis led to 3
lznguzage upgrade .
Background Part 17 (Cardiovascular and Renal Drugs Advisory NJA FDA Advisory Committes 2013
Committee) PDF 2057k Documents
. of 224 Tolvaptan (OPC-41061) NDA 204441 thet TKV is 2n VElGStSd SETOESTE, TKV was
thosan asthe .
Transcript Part 01 (Peripheral and Central Nervous System Drugs N/& FDA Advisery Committee 2012
Advisory Committes) PDF 2384k Documents
-, to understand 16 that concluding that an effect on an BAVEIRGEESEEE 17 SUfBESte will be
reasonably ..
Background Part 01 (Peripheral and Central Nervous System Drugs N/& FDA Advisory Committee 2012

Documents
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Percent Reduction in HAE Attack Frequency

One explanation for the diversity in responsiveness could be that the dose used was not optimal. At a pre-IND meeting in 2004 FDA
recommended phase 2 studies that may have facilitated more optimal dosing for the phase 3 trial. The sponsor declined, citing the
rarity of the disease and the difficulty in conducting such phase 2 studies.

E fficacy: Secondary Endpoints
Among the secondary endpoints analyzed by the sponsor were number of drop-outs, average attack severity, average

duration of attacks. number of open-label C1INH-nf infusions, change from baseline in C1INH antigenic and functional
levels, total number of days of swelling in each study period.

primary endpoint and the secondary endpoints relating to attack duration and severity. In addition, the secondary endpoint
of C1INH levels must be considered an unvalidated surrogate endpoint at this time.

For the secondary endpoints attack severity and attack duration the following tables give these results:
A tack Severity Scale

Mild — Events that were usually transient, required no special treatment, and did not interfere with the subject’s daily activities.

K1 o
4 4 [ 11of20 P El

Attack severity and attack duration are related to clinical benefit and appear to be relatively independent. Other secondary
endpoints — such as days of swelling and number of open label C1INH infusions -- appear not to be independent of the
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Add endpoints Close

£ nbaic © Searchon:
[ Mean HbA1C -

Endpoints

— [ | Mean Ratio to baseline in HbAlc

— = Diabetes % Diabetes, Clinical chemistry, Glycat...

—= [= Clinical chemistry
= [ Fasting plasma glucose (FPG) and Glycated hemoglobin (HbA1C)

[ %patients achieved and maintained control of blood glucose and Hb...

— [ Glycated hemoglobin (HbA1C)

h

U of patients who had a fall in glycated hemoglobin Alc (HbA1c) of 1.0

%

% of subjects achieving an HbA1c level = 7.0%

%/

% of subjects who achieved target HbA1c levels of <7.0%

h

% of subjects with HbA1c level 7.0% to 7.5%

%

% of subjects with HbA1c level 7.5% to 8%

%/

1% of subjects with HbA1c level 8% to 8.5%

hy

% of subjects with HbA1c level 8.5% to 9%
9% of subjects with HbA1c level 9% to 9.5%

[+

U of subjects with HpbA1c level 9.5% to 10%

LY
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ID Drug ~ T study Number ~~ Phase “ Mono/Combination v Study Design Species W
Refine search: g Y ' i i
1 Acarbose 642.0 Not Monotherapy placebo controlled double blind study Hurman
T .
Apply Clear all = specifisd
M
Y}
a 2 Acarbose D95-020 MNot Combination 31-week, multi-center, randomized, Human
Drugs ' { specified double-blind, placebo-controlled, two
—/ arm, parallel-group comparison study
Routes of Administration
e 3 Acarbose 96,004 Mot Combination double blind placebo-contrelled study Human
specified
MonofCombinatien ~
) . 4 Acarbose 626.0 Mot Combination 12 month study Human
Sample size (EN) v T
Indication Type
ik e 5 Acarbose 633.0 Mot Meonotherapy double blind dose-response study Human
specified
Endpoints ~
& Acarbose 642.0 MNot Monotherapy randomized, double-blind, multi- Human
s v specified center Italian placebo-contrelled study
Data provider ~ L : )
.. T Ararhnece A2AG N Mt Cambinztian faur arm danhlae blind adininet ctods FEEdbaCk O
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J@? 39351 records from Efficacy data:

[m] 11 (990)
[m] 1 (370)
[m] 11b(44)
[m] nbjin (93)
[m] 11(14078)
[m] 112 (23)
[m] 11k (615)
[m] v (9)

[ ] Not specified (23134)

Data provider

|:| Literature {22)

E Reviewer (15618)
D Sponsor (15747)
D Unreported (7964)

Preclinical Data  Clinical Data
1D Drug “/ & bination v Study Design v Species Sex Age W Indication Type v Indication
1 Canagliflozin W phase 2, placebo-controlled dose- Human Both Adult-aged Dizbetes mellitus type 2 Type 2 diabetes m
n
§' finding
)
g 2 Canagliflozin W phase 2, placebo-controlled dose- Human Both Adult-aged Diabetes mellitus type 2 Type 2 diabetes m
> finding
3 Canagliflozin W phase 2, placebo-controlled, dose- Human Both Adult-aged Diabetes mellitus type 2 Type 2 diabetes m
finding
4 Canagliflozin ¥y phase 2, placebo-controlled dose- Human Both Adult-aged Diabetes mellitus type 2 Type 2 diabetes m
Preclinical Data  Clinical Data
5 Carl "
1D Drug & PValue v Study Population Experimental Detail Data Provider Source N Year
1 Canagliflozin LOCF-ITT baseline Reviewsr EA approval document: 2013
6 Car = Assessment Report (Page:41)
'%"I View Full Study PDF 1815k
g 2 Canagliflozin «<0.001 LOCF-ITT Reviewer EMEA approva ument: 2013
> Assessment Report (Page:41)
7 Carl -
“ Wiew Full Study PDF 1815k
3 Canagliflozin Reviewsr EMEA spproval document: 2013
Assessment Report (Page:41)
Wiew Full Study PDF 1815k
4 Canagliflozin LOCF-ITT baseline Reviewer EMEA approval document: 2013
Assessment Report (Page:41)
Wiew Full Study PDF 1815k
5 Canagliflozin Reviewsr EMEA approval document: 2013
Assessment Report (Page:41)
Wiew Full Study PDF 1815k
[} Canagliflozin =0.001 LOCF-ITT Reviewsr EMEA approval document: 2013
Assessment Report (Page:41)
Wiew Full Study PDF 1815k
; 7 Cammliflasin . =N nnd LOCF-ITT Reviewsr EMEA approval document: Feedback D Y ’
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EMA Approval Package - Canagliflozin = Assessment Report
Assessment Report EMA/374133/2013; EMEA/H/C/002649/0000

‘ o) |115% Y@ Endpoints /40 = B ‘

A step-down to an assessm entof superiority was pre-specified ; the upper lim it of the 95% (I
betw een CANA 300 m g and glin epirde was <8% , dem onstrating superiority for CANA to

glim epirde. The HbAlc low ering response to CANA 186 m g was notsuperior o that of

gqlm epirde in this study. The absolute HbAlc reductions In the three treatm entam s were about
-8.7% and are considered to be clinially relevant, although the true effect cannot be assessed in
the absence ofa placebo am .

The results on the secondary glycaem i endpomnts (FPG Towering, proportion of respanders)
generally supported those on HbAlc, Body wehhtdecreased in the CANA groups com pared to a
sm allgain I the glin epirde group . A substudy hvestijating body com position show ed that fat
Toss contrbuted sgnificantly to body weight reduction. G Un epiride-substracted change in systolic
blood pressure was -3.48mm Hg and -4.76mm Hg for the 108m g and 300 m g dose, respectively.

Trends n favourof CANA as com pared to glin epiride were also shown form easures ofbeta cell
function (HOMA-2% B)}.Notably, the In provem entin HOMA-2% B was num erically superior to
gl epirde which acts directly at the beta cell. Reversalofofglucotoxicity leading to m proved
beta-ceTlfunction m ay play a mle.

W ith glin epiride the durability ofHbAlc owering was worse com pared to both CANA doses whih
showed little change through week 52. The waning ofeffect & known for mnsulin secretagogues.
Durability of the effect of CANA can be further assessed based on data of the Tong tem extension
study.

4 4 [ ssofuss bk

-

L G0 G0
Feedback (J

PharmaPendi
umBBEIEFE
PRI EEE T
— 1%1%\59 |E_| HT.I- '
thEER{ERERY
BN 2 P FEE
[RS PRI




ELSEVIER

EEREEE ;... 0
B 4ac (bl3
1T | s

N Bo C o vh/

253 AR HRRirEREARXERNE

Empowering Knowledge




Efficacy----Z&l32

l

ER RS UEN

> (BT

ImFRTS :.:iﬁiﬁm?&%ﬂj‘ tll]ﬂ PRIETRIEEMNEW SR ERYIER

REZIOSREEIRR, 1

ERER? W AR

BHINSCLCEL IR 72
Quick Search
All These Sources Y  e.g. Coronar® artery disorders
M | Include synonyms Ph arma pe r-ld I ums Browse ™ Search ™ My tools = | I o 5 e B 4 B £3  Pengwu

AN

Pharmacokinetic Data

peN

Chemistry Search

Find adverse effect/toxicity data across preclinical, clinical,

4

Metabolizing Enz. & Trans. Data

(=)

Efficacy data search

Show me preclinical & clinical studies for these:

Search criteria

DI’UgS
Add drugs by drug class or drug name

Add drugs by primary target or primary target class

Indication Type
Add indications

Species
n Add species
Sources

Add sources

Endpoints
n Add endpoints




Efficacy----LBFIHIGREERE

Add indications

&£ non small cell lung

— [= Neoplasms benign, malignant and unspecified (incl cysts and polyps)

L

= Respiratory and mediastinal neoplasms malignant and unspecified

|— I

— = Mon-small cell neoplasms malignant of the respiratory tract cell type
specified

® Searchon:

Indication Type

Close

¥ Non-small cell lung cancer

= [ Non-small cell lung

L [ Non-small cell lung

— [ Non-small cell lung cancer

LY

Non-small cell lung cancer

]

Non-small cell lung cancer advanced

%

Non-small cell lung cancer advanced, anaplastic lymphoma

Data provider

%

Non-small cell lung cancer advanced, metastatic

LY

Non-small cell lung cancer advanved, with PD-L1 expressio
Sources

A

Non-small cell lung cancer metastatic
Study design

LY

Non-small cell lung cancer metastatic, anaplastic lymphom

LY

Non-small cell lung cancer metastatic, epidermal growth fa| _ . ,
Primary/Secondary

Non-small cell lung cancer stage IV

%

Pathogens
Dose Frequency

> RECEEEE WA
BEILUBRIE R
HBRATS A

Placebo

[] Mot placebo (23979)
E Placebo (2792)

Comparative Group

Study population
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ID

‘(//Q 26771 records from Efficacy data: [Mon-small cell lung cancer (26771]]

Show/hide columns >

Browse ™ Search » My tools = | 1A
Clinical Data
Drug » &P Study Number v Phase ~v~ Mono/Combination

& W A 4L EE Pen:

Show drugs in... »

Study Design v

A s131)14 3pIH

Afatinib Dimaleate

Afatinib Dimaleate

Afatinib Dimaleate

Afatinib Dimaleate

Afatinib Dimaleate

Afatinib Dimaleate

1200.22 (LU¥-Lung
2)

1200.22 (LUX-Lung
7)

1200.22 (LU¥-Lung
7)

1200.22 (LUX-Lung
7)

120072

1200.22 {LUX-Lung
7

Monotherapy

Monotherapy

Monotherapy

Monotherapy

Monotherapy

Monotherapy

A Phase Il, non-randemized, single

arm, open-label, uncontrolled trial

A Phase Il, non-randemized, single
arm, open-label, uncontrelled trial

A Phase I1, non-randomized, single
arm, open-label, uncontrelled trial

A Phase Il, non-randemized, single
arm, open-label, uncontrelled trial

A Phase 1, non-randomized, open-
label, uncontrolled, additional trial

A Phase Il, non-randomized, single

arm nnen-lzhel nneantralled trial
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‘é‘? 2792 records from Efficacy data: [Mon-small cell lung cancer (2792]] AND [Placebo (2792)]

Show/fhide columns
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BEZMET, BT
D Drug »v & Study Number v~ Phase Maono/Combination v Study Design v Species W ;%%
1 Afatinib Dimaleate 1200.32 (LUX-Lung 11l Monotherapy A Phase 1, randomized, open-label, Human
L
g 3)
f'l EFﬁCBC’y data search results | Show/hide columns > | | Show drugs in... » | Save Bl | Export ,Ll
o —
a |2 Afatinib Dimaleate 1200.32 (LUX-Lung i ﬁ/} 124 records from Efficacy data: [Non-small cell lung cancer (124]] AND [Reviewer (124)] AND [Placebo (124)] AND [FDA approval packages (124)]
> 3
e
3 Afatinib Dimaleate 1200.32 (LUX-Lung | Preclinical Data  Clinical Data
3
Iy Drug s I PValue Study Population Experimental Detail Data Provider m Year W
- | i FDA | package d 3
4 Afatinib Dimaleate 1200.32 (LUX-Lung il 1 Afatinib Dimaleate <0.0001 Reviewer approval package -ocument B 2013
Ea Medical/Clinical Review (Page:9)
3) £ iew Full Study  PDF 406k
g 2 Bevacizumab ITT Sensitivity Analysis 1 Reviewer FDA approval package document: 2006
5 Afatinib Dimaleate 1200.32 (LUX-Lung > Approval Package (Page:44)
3) View Full Study PDF 5688k
5} Afatinib Dimaleate 1200.32 (LUX-Lung 11
3)
3 Bevacizumab ITT Sensitivity Analysis 3 Reviewer FDA approval package document: 2006
Approval Package (Page:44)
.| View Full Study PDF 5688k
4 Bevacizumab ITT Sensitivity Analysis 2 Reviewer FDA approval package document: 2006

> BILATIRZHIAET 7

1% fmiskFDA-
approvalffJreview
reporta] LIEFIRI 3%

Approval Package (Page:44)
View Full Study PDF 5688k
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FDA Approval Package - Afatinib Dimaleate = Summary Review

Summary Review 201292/5-000
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Bl proposed the following indication

arm compared to 1.1 months for the placebo arm. In addition, the
statistically significantly higher (7.4% vs. 0.5%, p= 0.0071), how
cansidered clinically important.

3. CMC/Biopharmaceutics

CMC and Biopharmaceutics

I concur with the conclusions reached by the chemistry and biopharn
regarding the acceptability of the manufacturing of the drug product
that there are no outstanding CMC issues that preclude approval.

Afatinib (free base) is a new molecular entity which is chemically s

afatinib dimaleate. The drug mbstance_ is H
generated during synthesis. The synthetic process was optimized du
potential impurities and degradants were identified and are appropriz
release specification and analytical procedures are described in suffi
for their intended uses; since the methods were not novel or comples

4 4| 125 Pkl

ARG SRARMELIR AR,
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In this trial, patients randomized to afatimib experienced longer PFS (HR 0,38,
p=0.0001 per Jl'ldE]JEde]‘ll review) with median PFS times of 3.3, months in the afatinib

ZRFIASIELREFIANIG

FDA Approval Package - Afatinib Dimaleate = Summary Review

Summary Review 201292/S-000

N D O I N T

12728 - (Go] =4 by
The study population demograp! ge of 61 years, baseline
ECOG performance status of 0 or 1 (92%), either White (33%) or Asian (66%). All
patients were required to have received prior platinum-containing regimen, 60% had 1 line
and 39% had 2 lines of prior chemotherapy for metastatic disease. All patients had
received prior EGFR TKI therapy, consisting of erlotinib (55%), gefitinib (40%) or both
(6%).

The rial failed to meet its primary endpoint, of demonstration of improved survival, with a
median survival of 10.8 months for afatinib-treated patients and 12.0 months for patients in
the placebo arm. Therefore, the effects on PFS cannot be considered staristically
significant and is of unclear clinical importance with an improvement in median PF'S time
of 2.2 months for afatinib (median PFS 3.3 months) as compared to placebo (median PFS
1.1 months). Similarly, the higher response rate observed with afatinib is not clinically
meaningful as it remains less than 10%.

» LUX-5: This was an open-label, randomized, multicenter trials conducted in 1154 patients
with patients with unresectable or metastatic NSCLC. Eligibility criteria were similar to
those in the LUX- 1 trial. All patients received afatinih 50 mg daily: at the time of disease
progression, the subgroup deemed to have clinical benefit (without disease progression for
>12 weeks) received afatinib 40 mg daily plus paclitaxel or to receive investigator's choice
chemotherapy.
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Pharmacokinetic

AARBIEHITRELEFERIESE N
VL. STEP 3: MOST APPROPRIATE SPECIES SELECTION

After the HEDs have been determined from the NOAELs from all toxicology studies relevant to
the proposed human trial. the next step 1s to pick one HED for subsequent derivation of the
MRSD. This HED should be chosen from the most appropriate species. In the absence of data
on species relevance, a default position 1s that the most appropriate species for deriving the
MRSD for a trial in adult healthy volunteers is the most sensitive species (1.e.. the species in
which the lowest HED can be identified).

Factors that could influence the choice of the most appropriate species rather than the default to
the most sensitive species include: (1) differences in the absorption. distribution, metabolism,
and excretion (ADME) of the therapeutic between the species. and (2) class experience that may
indicate a pa;rticular animal model 1s more predictive of human toxicity. Selection of the most

appropriate species fm certain biological products (e.g., human pr oteins) 1 mv olves Cﬂll‘i-ldﬁ'l'atlﬂﬂ
of various fag* 4 Tt T : ! !

relevant rec Safety assessment studies that reliably predict hazards of various drugs and other chemicals to human beings or other species "of concern” can
Preclinical 5| be achieved only through selection of appropriate species for study. Thus, identification of laboratory animal species that absorb, distribute,

metabolize, and eliminate xenobiotics in ways similar to those in human beings or the other species "of concern” is essential for rational
When deterny  research on the safe use of toxicants in and around these species.
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Add drugs by primary target or primary target class

p histon Deacetylases

— = By SuperFamily
= = Enzymes
L = Deacetylases
L— ¥ Histon Deacetylases

Close
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Pharmacokinetic data search results

#° 3160 records from PK Data: [Belinostat (372) OR Panobinostat Lactate (1886) OR Romidepsin (902)]

Filters ¢ Preclinical Data

Clinical Data] All Data

Showjfhide colum

Refine search: 1D Drug ~v g Species v/ Study Group v Dose v Rout
1 Belinostat Dog 50 mg/kg/day Intra
A
Apply Clear all =
o
a |2 Belinostat Rat 25 mg/kg/day Intra
Parameter ranges ”~ <
+ D Absorption (1083)
3 Belinostat Dog 25 mg/kg/day Intra
— [=] Binding (100)
— [=] Protein binding (100)
- Belinostat Rat 25 mgfkg Intra
—— [] Fue)
— D Plasma protein binding ... ()
Rat 25 kg/d Int
Parameter value me/kg/day e
L E Serum protein binding ...  Above || " | below| |%
+ [ ] Biotransformation (164) 6 Belinostat Dog 50 mg/kg Oral
+ [] Distribution (507)
+ [ ] Elimination (906)
7 Belinostat Dog 50 mg/kg/day Intra
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Showfhide dglumns > Showdrugsin... > Save |E0) Export 4,

Pharmacokinetic data search results

£ 24 records from PK Data: [Belinostat (0) OR Panobinostat Lactate (0) OR Romidepsin (24)] AND [Serum protein binding (24) %]

Preclinical Data Clinical Data All Data

1D Drug ~ & Species v Study Group v &se A N Route v Parameter v Parameter Value SD v t wv
1 Romidepsin Human | k| : In Vitro serum protein binding 93.55% 0.12
O? N Sort Ascending
£
& ' Sort Descendin
=3 0]
£ 12 Romidepsin Human g In Vitro serum protein binding 94.53 % 0.25
> —
¢ Pin this column
3 Romidepsin Dog 50 ng/mL In Vitro serum protein binding 87.7 % 0.4
4 Romidepsin Rat 50 ng/mL In Vitro serum protein binding 40.81 % 0.89
5 Romidepsin Human healthy 50-1000 ng/mL In Vitro serum protein binding 94.0% - 95.0%
6 Romidepsin Human 50-1000 ng/mL In Vitro serum protein binding 94.0% - 95.0%

7 Romidepsin Human 50-1000 ng/mL In Vitro serum protein binding ==82.0%
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Figures i parentheses represent free fraction (%).

In vitro binding of FR901228 to human serum proteins at 500 ng/mL (% bound)

Protein Conc. Protein binding of FR901228 (%)
Alubmin 40mg/mL 19.9140.41 (80.09+£0.41)
«,-AGP Img/mL 93.51+0.51 ( 6.4920.51)
Mean+S.E., n=3
inp h free fraction (%).
Tables excerped from sponsor lpoz*ac')

Study title: Non-clinical pharmacokinetics: in vitro transfer of FR901228 to bloed cells
in rats, dogs and humans i

Key study findings:

* Blood to plasma concentration ratios were less than 1 and nearly constant in rats,
dogs and humans from 50 to 5000 ng/mL romidepsin.

* The percent of romidepsin that was transferred from plasma to blood cells was 25%
in rats, <12% in dogs and <9% in humans.

Study no.: CRD040012
Volume #, and page #: Electronic submission, Module 4
Conducting laboratory and location:

R be)

Date of study initiation: May 8, 2003
GLP compliance: No
QA reports: No
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Significant findings

in vitro

— i s
rat, dog, | 50,500, 1000,
human 5000

serum and with human

serum proteing

protein binding study in

-protein binding was independent of
romidepsin concentration up to 300 ng/mL
-protein binding was higher in serum from
dogs (86%) and humans (94%) than in rats
{37%) at 500 ng/mL romidepsin
-romidepsin bound better to oy-AGP (93%)
than to albumin (20%)

% 50, 500, 1000,
T

lasma to blood cell -blood:plasma ratios < 1 in rats, dogs and
P e 'F%mml_—&

-transfer from plasma to blood cells was

<25% in rats, =12% in dogs and 9% in
humans

w

Rat 03

organ distribution and
excretion of “C-

injection

romidepsin following 1V

-romidepsin and/or metabolites were widely
distribution

=Crnse Was highest in kidney, urinary bladder,
jejunumn, liver and adrenal glands
= Tpgq, within 5 minutes postdose in all tissues
except illeum
-primary route of elimination oceurred
through bile (66% at 48 h postdose), with
less occurring through urine (20% at 48 h
postdose) after ['V administration.

Route | Species | Dose (mg/'kg)/ Design Significant findings
Concentration
(ng/mL)
invitrol rat, 60 M metabolism of “C- | -28 metabolites were identified
A human (microsome ronudeps:n in vitro by —Ml -Mi14 were p'mduced by rat and human
incut liver mic and in | 7 in vitro
vivo following 1V -M15-M17 were isolated from rat bile ir
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> REFIMERIRZRSSIMPK/PD

L | -

4. ICH E35, Ethnic Factors in the Acceptability of Foreign Clinical Data

> TEFDARIAIE
This guidance provides descriptions of PK and PD studies and expresses PD endpoints as T:? N EIIJ%DLS:Z_#F
safety and/or efficacy measures of activity thought, but not documented, to be related to é EFIIEHH * EPB%.
clinical benefit (biomarkers), surrogate endpoints, and clinical benefit endpoints. The E \E_A?;I]['] A Z4] x‘f{
guidance further defines a PD study as one that describes the relationship between a
pharmacological effect or clinical benefit effect in relation to dose or drug concentration. *Dﬁéﬁ{]ig.% !
The guidance establishes a classification system of intrinsic (genetic polymorphism, age, 7|§7&
gender, height, weight, lean body mass, body composition, and organ dysfunction) and g\_L oL /L&| ND, NDA

\}-L\

extrinsic (medical practice, diet, use of tobacco, use of alcohol, exposure to pollution and EH EIJH__W% g%
sunshine, practices in clinical trial design and conduct, socioeconomic status, comphance 15 e
with medication) ethnic factors that can affect safety. efficacy, dosage, and dosage }I=§Ll\ l%ﬂﬂ_ Eﬂ

regimen determinations. The guidance provides an additional set of factors that indicate
whether a drug may be sensitive to ethnic factors (linear PK, flat PD curve, wide
therapeutic range). It focuses on the bridging studies that may be critical for an
application in a new region based on a clinical data package developed in another region.
These bridging studies range from those that establish similarity of exposure-response
relationship in the two regions for a well-established PD effect (e.g., ACE mhibition or
short-term blood pressure response) to a controlled trial in the new region, preferably a

dose-response study, using the pertinent clinical endpoint.

2RI, BBA
RiE=RHAIIERAE
;ﬁ%. BHMFR

https://www.fda.gov/downloads/drugs/guidancecomplia

http://www.ema.europa.eu/docs/en_GB/document libr
nceregulatoryinformation/guidances/ucm072109.pdf

ary/Scientific_guideline/2009/09/WC500002842.pdf



https://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm072109.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002842.pdf
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Browse ™ Search ™ My tools @D | TAN

Quick Search Drugs

All These Sources ™~  e.g. Coronar*® artery disorders

Targets
M | Include synonyms

Indications

Find adverse effect/toxicity data across preclinical, clinical, post-market

o B

Metabolizing Enz. & Trans. Data Drug Safety Data

Efficacy Data Activity Data

AN

Pharmacokinetic Data

A

Chemistry Search

Adverse Effects/Toxicity

LI

PharmaPendium

Browse drugs

p antineoplastics, monoclonal antibodies

= Antineoplastics

o

=+ Antineoplastics. monoclonal antibod...

> BT PPEEs IRIEY HE—35254)
g lapproval 3G HAIPKEE

Browse drugs - Antineoplastics

Antineoplastics, monoclonal antibodies

Drugs:

Ado-Trastuzumab Emtansine
Alemtuzumab
Atezolizumab
Avelumab
Bevacizumab
Blinatumomab
Brentuximab Vedatin
Catumaxomab
Cetuximab
Daratumumab
oview all ...

Biology data:

\-f|ew Pharmacokinetic Data l

monoclenal antibodies

Primary targets:

olimingeEn ik
View Drug Safety Data
iew FAERS Data

View Efficacy Data

View Activity Data

€D19 Antigen @)

€D20 Antigen (24

CD3 Antigen ()

CD33 Antigen 34

CD38 antigen @

CD52 Antigen 4

EGFR Receptor 2 Protein (HER2) (24
Epidermal Growth Factor (EGFR) Receptors (1.2)
ErbB1 (24

Glycolipid GD2 [2)

view all

Browse » Search ™ My tools

new
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Pharmacokinetic data search results

(//“ 8043 records from PK Data: [Antineoplastics, monoclonal antibodies (8!

Filters 7

Refine search:

Apply

Parameter ranges

Drugs

Routes of Administration

Sources

Study Group

Radiclabelled

Metabolites/Enantiomers

Concomitant

Tissue specific

Years

Preclinic

Parameter ranges

— |=| Absorption (3250}

Bioavailability (4)

= |=| Concentrations (2890)
C(314)
Cavg (138) Par.

W] Crnax(1536) AD

Browse ™ Search ™ My tools = | N o D ke A M B F3 poauthorized 2 2 @
Showjhide columns > Show drugs in... > save [ Export &,
Study Group v Dose v Route v Parameter Parameter Value v SD v t v
Unreported Intravenous CLi{antibody-drug conjugates) 0.68 L/d
Unreported Intravenous T1f2(conjugate (ADC)) 4.0d

/rlr\

iRV E R EEEAI LA

;:l:_
TiBIo T

L5 Hexcel FIEE

Cmin (902)
—+ Time values (356)
Trastuzumab, Human
Nivolumab (629)
— Obinutuzumab (294)
— Ofatumumab (145)
© A1 — Olaratumab (209)
. o [ M| Panitumumnab (245)
E
— Pertuzumab (353)
8 Al
o —

Ramucirumab (213)

Ranibizumab (192)

Pharmacokinetic data search results

£ T records from PK Data: [Antineoplastics, monaclonal zntibodies (71)] AND [Panitumumab (71)] AND [Crax (71) ug/g]

Showjhide columns >

Show drugs in.

> [ save

cancer

Preclinical Data  Clinical Data  All Data
D Drug v & Species v Study Group v/ Dose v/
1 Panitumumab Human advanced solid 0.75 mgfkg
“
T tumors
Q
:
o
7
> |2 Panitumumab Human advanced solid 1 mgfkg
tumors
3 Panitumumab Human advanced solid 1.5 me/kg
tumors
4 Panitumumab Human advanced solid 2 mglkg
tumors
5 Panitumumab Human metastatic colorectal 2.5 mgfkg
cancer
s Panitumumab Human metastatic colorectal 2.5 mgfkg
cancer
7 Panitumumab Human metastatic colorectal 2.5 mgfkg

Export data

Deselect all columns  Select all columns

Select columns for export

[ Chemical Structure O #n ]
[ Radiclabelled 0 sex 4
¥ Species O age £
O Study Number ¥ Dose £
¥ Study Group ) Duration )
O study Name ¥ Route ]

> Export as Excel document (xls)
» Export as Excel document (xlsx)
> Export as tab delimited (itsv)

» Export as comma delimited (.csv)

Assay
Parameter

Parameter Value

Parameter Normalized Value (only standard units are normalized)

Parameter Normalized Unit (enly standard units are normalized)

sD

¥t

¥ Concomitant

O Cornments
¥ Source

) Year

P approval packsge document:
linical Pharmacology and
Biopharmaceutics Review (Page:!
View Full Study PDF 7352k

FDA approval packsge decument:
Clinical Pharmacology and
Biopharmaceutics Review (Page:!
View Full Study PDF 7352k

DA spproval packsge decument:
Clinical Pharmacology and
Biopharmaceutics Review (Page:!
View Full Study PDF 7352k

FDA sparoval package document:
Climical Pharmacology and
Biopharmaceutics Review (Page:!

View Full Study PDF 7352k

Intravenous Cmax
Intravenous Cmax
Intravenous Cmax

112.7 ug/mL week 26
121.0 ug/mL week 44
56.3 ug/mL

FDA sparoval package document:
Clinical Pharmacelogy and
Biopharmaceutics Review (Page:
View Full Study PDF7352k

FDA spproval package document:
Clinical Pharmacology and
Biopharmaceutics Review (Page:
View Full Study PDF7352k

FDA spproval package docoment:
Clinical Pharmacelogy and
Biopharmaceutics Review (Page:
View Full Study PDF7352k
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Export date: 02-07-2018
Pharmacokinetic Data Search Results For: Drugs: [Antineoplastics, monoclonal antibodies (71)] AMD [Panitumumab (71)] AND Parameters: [Cmax (71) ug/g]
Total results: 71
Sort order: Dose (Ascending); Drug (Ascending):
Drug Species Study Group Dose Route Parameter Value Units | Parameter Normalized Value (only standard units are normalized) Parameter
Panitumumab Human _ |advanced solid tumors 0.75 ma/kg Intravenous | Cmax 14 (9 to 20) ug/mL_[14 (9 to 20) ug/mL
Panitumumab Human  |advanced solid tumors 1 mg/kg Intravenous |Cmax 28 (24 to 31) ug/mL |28 (24 to 31) ug/mL
Panitumumab Human _ |advanced solid tumors 1.5 ma/kg Intravenous | Cmax 34 (26 to 40) ug/mL |34 (26 to 40) ug/mL
Panitumumab Human _ |advanced solid tumors 2 ma/kg Intravenous |Cmax 50 (40 to 53) ug/mL |50 (40 to 53) ug/mL
Panitumumab Human _ |metastatic colorectal cancer 2.5 ma/kg Intravenous |Cmax 112.7 ug/mL |112.7 (112.7 to 112.7) ug/mL
Panitumumab Human _ |metastatic colorectal cancer 2.5 ma/kg Intravenous |Cmax 121 ug/mL [121 (121 to 121) ug/mL
Panitumumab Human | metastatic colorectal cancer 2.5 mg/kg Intravenous |Crnax 56.3 ug/mL |56.3 (56.3 to 56.3) ug/mL
Panitumumab Human _ |advanced solid tumors 2.5 ma/kg Intravenous | Cmax 63 (50 to 86) ug/mL |63 (50 to 86) ug/mL
Panitumumab Human  |advanced solid tumors 2.5 mg/kg Intravenous |Cmax 64 ug/mL |64 (64 to 64) ug/mL
Panitumumab Human _ |metastatic colorectal cancer 2.5 ma/kg 5
Panitumumab Human _|Japanese with advanced solid tumors 2.5 mg/kg 6 Parameter Normalized Unit (only standard units are normalized) | SD t Concomitant Source | Source Link Year
Panitumumab Human metastatic colorectal cancer 2.5 mg/kg 7 |ug/mL EDA approval package document: Clinical Pharmacology and Biopharmd https://www.pharmapendium.com/#/bro
Panitumumab Human |metastatic colorectal cancer 2.5 ma/kg 8 [ug/mL FDA approval package document: Clinical Pharmacology and Biopharma https://veww.pharmapendium.com/#/bro
Panitumumab Human | metastatic colorectal cancer 2.5 mg/kg 9 |ug/mL EDA approval package document: Clinical Fharmacology and Biopharmdhttps://www.pharmapendium.com/#/bro:
Panitumumab Human _ |Japanese with advanced solid tumors 2.5 mg/kg 10 |ug/mL EDA approval package document: Clinical Pharmacology and Biopharmdhttps://www.pharmapendium.com/#/bra;
Fanitumumah Human 2.5 mg/kg 11 [ug/mL week 26 FDA approval package document: Clinical Pharmacology and Biopharmg https://www.pharmapendium.com/#/bro
Panitumumab Human renal carcinoma 2.5 mg/kg/wk 12 |ug/mL week 44 EDA approval package document: Clinical Pharmacology and Biopharmd https://www.pharmapendium.com/#/bro
Panitumumah Human advanced solid tumors 3.5 mg/kg 13 |ug/mL EDA approval package document: Clinical Pharmacology and Biopharmdhttps://www.pharmapendium.com/#/bro
Panitumumab Human |advanced solid tumars 5 ma/kq 14 |ug/mL EDA approval package document: Clinical Pharmacology and Biopharma https://www.pharmapendium.com/#/bro
Panitumumab Human colorectal cancer, verious other solid tumour|@ mg/kg 15 lug/mL EDA approval package document: Clinical Pharmacology and Biopharmd https://www.pharmapendium.com/#/bro
Fanitumumab Human metastatic colorectal cancer & mg/kg 16 [ug/mL FDA approval package document: Chn!cal Pharmacology and B!ouharm https://www.pharmapendium.com/#/bro
Panitumumab Human advanced solid tumors 6 mg/kg 17 |ug/mL EDA approval package document: Chn!cal Pharmacology and E!onharm https:/fwww.pharmapendium.com/#/bro
——— 18 |ug/mL week 17 FDA approval package document: Clinical Pharmacology and Biopharma https://www.pharmapendium.com/#/bro
Panitumumab Human | solid tumours that had proven refractory to d6 mg/kg 19 - - =
ug/mL week 8 FDA approval package document: Clinical Pharmacology and Biopharmg https://www.pharmapendium.com/#/bro
Panitumumab Human solid tumours that had proven refractory to 46 mg/kg 20 |ug/mL week 35 FDA approval package document: Clinical Pharmacology and Biopharmd https://wwaw.pharmapendium.com/#/bro
Panitumumab Hurman 6 ma/kg 21 |ug/mL FDA approval package document: Clinical Pharmacology and Biopharmad https://www.pharmapendium.com/#/bro
Panitumumab Human 6 ma/kg 22 |ug/mL 35.0) EMA approval document: Scientific Discussion, page:15 PDF 506k https://www.pharmapendium.com/#/brov[2007
Panitumumab Human advanced solid tumors & mg/kg 23 |ug/mL 38.0{week 23 EDA approval package document: Clinical Pharmacology and Biopharmd https://www.pharmapendium.com/#/bro
Panitumumab Human advanced solid tumors 6 mg/kg 24 Jug/mL FDA approval package document: Clinical Pharmacology and Biopharmd https://www.pharmapendium.com/#/bro
Panitumumab Hurman 5 ma/kg 25 lug/mL FDA approval package document: Clinical Pharmacolegy and Biopharma https://www.pharmapendium.com/#/bro
Panitumumah Human |J with advanced solid tumors 6 ma/kg 26 |ug/mL EMA approval document: Scientific Discussion, page:17 PDF 506k https://www.pharmapendium.com/#/brov2007
Panitumumab Human __|solid tumours that had proven refractory to 46 mg/kg 27 |ug/mL 24.6lweek 23 FDA approval package document: Clinical Pharmacology and Biopharma https://www.pharmapendium.com/#/bro
Panitumumab Human & ma/kg 28 |ug/mL FDA approval package document: Clinical Pharmacology and Biopharmd https://wwaw.pharmapendium.com/#/bro
Panitumumab Human 5 ma/kg 29 lug/mL EMA approval document: Scientific Discussion, page:17 PDF 506k https://waww.pharmapendium.com/#/brov 2007
30 Jug/mL EMA approval document: Scientific Discussion, page:17 POF 506k https:/fwww.pharmapendium.com/#/brov2007
31 lug/mL 50.10| EMA approval document: ANNEX T, page:16 PDF 477k https://www.pharmapendium.com/#/bro
32 lug/mL 59.0| FDA approval package document: Label 125147/S-0067, page:10 PDF Shttps://www.pharmapendium.com/#/brov2009
E & n \ﬁ é A 33 lug/mL EDA approval package document: Clinical Pharmacology and Biopharmd https://www.pharmapendium.com/#/bro
> _d_ L E& E; t 34 lug/mL FDA approval package document: Clinical Pharmacology and Binﬂh%https:,ff’vwmf.pharmapend\um.cnm{#ﬁhrn
n I I 35 lug/mL 59.0| FDA approval package document: Printed Labeling 125147/S-0000, pag|https://www.pharmapendium.com/#/brov 2006
M \ls aEI 36 Jug/mL FDA approvsl package document: Clinical Pharmacology and Biogharmjm3dfﬂeﬂ7b424cﬁ7referen:e=54
E Ew;& é — gEEFYHj 37 lug/mL EMA approval document: Scientific Discussion, page:17 PDF 506k | https://wwaw.pharmapendium.com/# /brov2007
I i | E — /N I 38 lua/mL after the third dose EDA approval package document: Administrative documents 12514?f5-ihttps:,ffwww.pharmapend\um.comf#fbro 2006
\ \ V3 39 lug/mL 50.10| EDA approval package document: Clinical Pharmacology and Binuhﬁhttps:,ffvw.fw.pharmapend\um.cnm{#;’hru
D I Lx*E}E%*& EP HSJ?YJET—L E 40 |ug/mL FDA approval package document: Clinical Pharmacology and Biopharmd https://www.pharmapendium.com/#/bro
n AN K I 41 Jug/mL EMA approval document: Scientific Discussion, page:17 PDF 506k https:/fwnww.pharmapendium.com/#/brov|2007
- 42 |ug/mL after the third dose FDA approval package document: Administrative documents 125147/5-\https://www.pharmapendium.com/#/brov 2006
¥§ 43 |ug/mL 59.0) EDA approval package document: Label 125147/S-0000. page:2 PDF 13 https://www.pharmapendium.com/#/brov2006
EEEE peE e e i
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FDA Approval Package - Panitumumab = Clinical Pharmacology and Biopharmaceutics Review

Clinical Pharmacology and Biopharmaceutics Review 125147/5-0000

|®115% @Hjapanese—‘w-mﬁ‘

o arihmelic rean vahues cxpressed as a perceniage

Conclusions:
Results for the 12 subjects enrolled in this study indicate that commercial scale,

— CHO-derived Panitumumab at 2.5 mg/kg QW and 6.0 mg/kg Q2W was well {olerated as
monotherapy in Japanese subjects with advanced solid tumors. No DLT(s) was observed in either
2.5 mg/kg QW or 6.0 mg/kg Q2W dosing cohorts up to 4 weeks after the first Panitumumab
infusion. Adverse events consisted primarily of mild or moderate events in the skin and
gastrointestinal body systems. .
Because limited data were available after week 4, time to PK steady-state could not be assessed
for either cohort. The overall Panitumumab PK profiles are slightly lower than those observed in

i 8
It has been processed io facillale

non-Tapanese subjects; however, based on the limited sample size in these 2 dose cohorts (6
subjects in each cohort), conclusions on the comparison of the PK between non-Japanese and
Japanese subjects cannot be made at this time. Additional PK data in the Japanese population
will be collected from the 9 mg/kg Q3W. No postdose blood samples tested seropositive for
human antibodics to Panitumumab in either cohort a5 of data cutofT.

Study 20025404

A'I‘wul‘m,Mu!upleDmCluucalTndol'theSafetymdBfﬁucyofABxBGFm
Combination with Paclitaxel and Carboplatin in Patients with Ad d N ll Cell
Lung Cancer

Methodology: ‘

Open-label, i ial dose ! with paclil 1and
carboplatin ehemotherapy msnbgam mmldwmedmc Suhjects reeﬂvedupw
6 cycles of chemotherapy given every 3 weeks with Panitumumab doses of 1.0, 2.0, or

2.5 mg/kg IV once weekly. After 18 wecks of chemotherapy and Panitumumab,
subjects with an objective twmor response ot stable disease could receive up to

18 additional weeks of Pani b therapy (36 weeks total).

Number of Subjects Planned: 5 to 10 per dose cohort, or a maximum of 30 subjects
total

> PPARf ‘text searching’ INAE
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78

by the U 8. Food & Drug Administratien and is avaiabie in the publlc domain.
data extraction and may at com

FDA Approval Package - Panitumumab > Clinical Pharmacology and Biopharmaceutics Review

Clinical Pharmacology and Biopharmaceutics Review 125147/5-0000

@Hjapamase—wm la|

im —0— 2003013 {nan-Japanese)

Mean (SEM)
Serum Panitumumab Conc. (pgir
5

FIGURE 16: Comparison of Mean (SE) PK Profiles between Non-Japanese (Studies
20030138 and 20030251) and Japanese Subjects (Study 20040192

2.3.1.4 Body Weight

2.5 mgikg QW 6 mgfkg Q2W

—e- 20040192 Japan)

B

L

o

4 4 &4 of 133 S |

regtrnen(ﬁgure l‘I right pancl), whereas 1t showed a lrcnd 0fmcrcasmg for thc weight-
based regimen (Figure 17, left panel). Furthermore, a ratio in AUCs across weight of
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FIGURE 17: Relationship between Body Weight and Simulated Steady State Exposure for

Panitumumab Administered Once Every 2 Weeks (per sponsor’s report # 104311)
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Pharmacokinetic data search results Showfhide columns > Save [F) | | Export A,
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1 Amikacin Sulfate Human Unreported serum protein binding 0.0% - 11.0% Selected: 12 FDA approval package document: hd ° NS AY 74
el 12 e age metabolizin g 15°
- Fi LU )
% Amikacin Sulfate + | View Full Study PDF 101k
2 Amikacin Sulfate Human Unreported serum protein binding 0.0% - 11.0% @ Bisoprolol Fumarate FDA approval package document: Vexawh ~1>
= Bisop Approval Package (Page:12) ul_-ﬁ]
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View Full Study PDF 5122k
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¢ Drospirenone; Ethinyl Human Unreported 1 Bisoprolel Fumarate Parent Bisoprolol fumarate No activity (in vivo) Unreported Mot applicable Human 10 mg
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)
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Drugs v W
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vive)
Sources -
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7 FDA Approval Package - Nilotinib Hydrochloride Monohydrate = Pharmacology Review
Pharmacology Review 022068/S-000 Part 01

1125 [l Go ]\"{!

INU uu
indication.

ncar arc y o 101 UIE proposeu
C. Recommendations on labeling
A separate review will be conducted.
11. Summary of nonclinical findings
A.  Brief overview of nonclinical findings

Nilotinib (AMN107) is a kinase inhibitor that targets Ber-Abl, ¢-Kit and platelet derived growth
factor (PDGF) receptor, via an ATP-competitive mechanism.

Orally administered nilotinib was absorbed rapidly (T, 0.5-4 hr), with bioavailability ranging
from 20 to 43% in the tested rodent (mice and rats) and non-rodent (rabbits and monkeys)
species. The plasma protein binding of nilotinib was high (over 97% in all tested species), and
bile, uveal tract (pigment layer in the eye), stomach glandular, liver, and adrenal gland, had
highest nilotinib concentration. Although nilotinib showed little penetration through the blood-
brain and blood-testis barrier, it d the placenta and d the fc Nilotinib was
found in the milk of lactating rats after a single oral dose. The biotransformation of nilotinib was
primarily oxidation, oxidative cleavage of the imidazole ring, amide bond hydrolysis, and
glucuronic acid conjugation. The commonly found metabolites in rat, dog, monkey and human
were P20, P36, P36.5, P41.6, P42.1, P47 and P50. The rat and monkey profiles were most
similar to that of human, and that in dog was the least. One of the major metabolites in human,
P36.5 (approximately 7% AUC of parent drug), was also found in plasma of monkey but not
other species. Cytochrome P450 (CYP) 3A4 was responsible for the hepatic oxidative clearance
of nilotinib. In in vitro studies, nilotinib inhibited CYP 2D6, 2C19, 2C9, 3A4, 2C8, UGT1Al
and P-glycoprotein, but induced CYP 2B6, 2C8, 2C9, 3A4, 1A, 1A2 and UGTIAL. The main
excretion after oral doses was fecal. After repeated administration (4 to 39 weceks), while the
accumulation was not seen in every dose group in rats, nilotinib accumulated in dogs (in both
sexes at higher doses) and monkeys (in both sexes at all doses tested). The systemic exposure to
nilotinib increased with dose, and was generally proportional in rats, but less than proportional in
dogs and monkeys.

The safety pharmacology studies in rat, rabbit and dog, and gencral toxicology studies in rat, dog
and monkey identified liver, bile duct, gall bladder, lung, spleen, heart and pancreas as the target
organs. The major findings are as the follows: ;

This document shows original U.S. govemment data provided by the U.S. Food & Drug Administration and is available in the public domain.
It has been to facilitate and data and may be viewed at www.pharmapendium.com
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The FDA recommends a stepwise, model-based evaluation of metabolism-based interactions

Early development: a wider look

overview of all potential DDIs

predictions

* Maechanistic Static models (e.g., DDI Risk Calculator) provide an

+ Default parameters in DDIRC allow early predictions. These what drugs can be used along with a candidate in clinical studies
values are updated with experimental data later on for precise

Later in development: a closer look
* Information in Dynamic and Static models is complimentary and
used to assesses DDI Risk between specific drugs and to determine

* Mechanistic Dynamic Modelling (PBPK modelling) requires significant
input data and the availability of a PBPK model for each interacting
drug

Static model

Discovery

Preclinical Clinical Post-market

DDI risk calculated (e.g., using a Mechanistic Static model (DDIRC)):

Can be used to support exemption from clinical trial assessing DDIR risk
Can provide evidence for which studies need to be performed
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(DDIRC) EiEH

CYP inhibition

(reversible and time-dependent inhibition, TDI)

v

CYP induction

'

liver microsomes
= Estimate DDI parameters

= Measure enzyme activity in human

= Measure mRNA change by investigational drug in
cultured human hepatocytes from >3 donors
= Estimate DDI parameters

J

Basic models

\ 4

= Reversible inhibitor, Ry = 1 + [IJ/K;

Is the calculated R value >1.1 (also, for CYP3A
inhibitors given orally, is alternate R value>ll)m?

* TDI Ry = (Kose+ K aog)Kseg and Ko =pae [T+ 1])

Is increase in mRNA > a predefined threshold™?
Or, is the calculated R value<1/1.1 (i.e., 0.9)?
Rs=1/(1+dXE e X[I](ECsy +[1]))"

Label as non inhibitor or non
inducer based on in vitro data

Mechanistic models

\ 4

Is AUCR >1.25 (inhibition) or AUCR <0.8 (induction)? '

Estimate AUCR of a sensitive probe substrate using

v

Investigational o ) Investigational
drug likely a - a mechanistic static model'® drug likely a
CYP inhibitor 1 CYP inducer

AUCR = [

.
1
[AexBxC xU-FJ+F, x([.a,, By x Cpxfyn + (1 £y

- or a dynamic model. including PBPK

It

No Label as non-

hihe

Yes

\ 4

> 1 T O NON-
inducer

\ 4

Conduct a clinical study using an appropriate probe substrate (el <

s Drug-Drug Interaction Risk Calculator
g 2012 and 2017 FDA guidance

Guidance for Industry Drug Interaction Studies
Study Design, Data Analysis, Implications for Dosing and
Labeling Recommendations

“This guidance reflects the Agency’s view that the
pharmacokinetic interactions between an
investigational new drug and other drugs should be
defined during drug development, as part of an
adequate assessment of the drug’s safety and
effectiveness”
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PharmaPendium DDIRC
Proprietary Drug

« Km, Vmax, Clint

= Ki, IC50

Inhibition . Ki, kinact

« Cmax, Tmax
« kel, kabs
- fu

« Emax, ECs0

Induction

DDIRC Knowledge Database
« Marketed drugs
« Preclinical compounds

DDI Risk Calculator
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Victim

Data from lab Data from DDIRC

=

ADME/DDI

Ki, IC_ Kl/Kinact
Fg if Cmax, fu, fu(mic)

CYP3A4

kabs, Fabs...

AUCi/AUC J

Perpetrator

Data from lab Data from DDIRC

Perpetrator 1
ki, IC_ or KI/Kinact

Cmax or Cavg
Perpetrator 2

Ki, IC_ or Ki/Kinact
Cmax or Cavg

DME/DDI

=

-

L5 Auci/auC
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Example: We are developing a drug to treat diabetes. This patient population is frequently prescribed anti-
hypertensives — how can | see the risk of potential drug-drug interactions with anti-hypertensives?

Antihypertensive I
[ I
Drugs Other drugs which might be Drugs which have risk at
which are considered as an alternative varying doses. Perhaps an
at high co-treatment option alternate dose can be
risk for a considered with co-treatment.
DDI

Auci/Auc

]
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DDI risk calculator

Predict DDI: Proprietary Victim Drug

-
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V¥  eg. Coronar® artery disorders

E Include synonyms

Find adverse effect/toxicity data across preclinical, clinical, post-market reports and more
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Efficacy Data Activity Data DDI risk caleulator

Browse ™ Search v My tools | . o 5 e A B £

Predict all interactions of your proprietary victim drug vs all perpetrators in DDI Knowledgebase

Predict DDI: Proprietary Perpetrator Drug

Start

Predict all interactions of your proprietary perpetrator drug vs all victim drugs in DDI Knowledgebase
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Proprietary Victin

Victim Perpetrators

Please enter proprietary data for the v
— Victim definition

*Compound name: |gefitinib

— Hepatic Metabolism
® User Defined

O predicted
Enzyme(s)
CYPIAT v
CYP2B6 v
Er—

Predict interactions
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Pharmpendium’ s DDIRC

Browse v Search v My tools

PharmaPendium

DDI Prediction

91 records from DDI Risk Calculator: yvidim: gefitinib

Browse » Search

Results
Filters
D Ferpetrator % &1 Dao--
Refine search: I ()-Omeprazole =
= 162827
Appl d I o
- 2 Antiulcerative
2 Proton pump inhibitor
< .
Therapeutic Classes v Devi:
Drug Type: Approved
Molecules v 2 Alvimopan Mul
136195
Drug Type v Laxative
Dev.: +
Drug Type: Approved
3 Amitriptyline 0.02
4815

Anzlgesic: non narcotic
Antidepressant

Drug Type: Approved

My tools | ThN
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Save B

Help on charts
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Bar chart information

The bar chart displayed in the DD table is a wolor coded graphical overview of the risk

assessment.

Color codes represent AUCI/AUC ratio ranges corresponding to the FDA classification
[1] of CYF inhibitor and inducer potency. The size of each colored segment in the bar
represents the percentage of the total number of calculated AUC ratios (for 2 given

victim/perpetrator couple) that falls into one of the following categories:

Category AUC ratio range m
[Risk{Induction)[ |[ AUC ratio < [[ 0. |-
[ Norsk [[o.8][=Auc ratiu:s-c:||1.25|-

| Low risk ||1.15||5,a.uc ratiu:s-c:” 2 || |

[ Medium risk || 2 |[=AUC ratio<[[ 5 |-
[ Highrisk |[5 [[<AUCratio | |-

[1] hitp:/fwww.fdz.gov/downloads/Drugs (GuidanceComplizanceRegulatorylnfor...
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