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FDA & EMAFTERJapproval package (FDA: 19384- 4, EMA: 19958 — &)

2.29M+ 200K+ 9.45M+ 673K+

FDA BRI 4 EMA BT {4 FDA 253 AR AL FDA ZiERES
RE ING=ES

Extracted Data: PK Module MET Module FDA AERS Efficacy Module DDI Risk

4450 1.6M+ 305K+ 1.66M+ 2.45M+ 115K+
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FDA Approval Package

£ clinical review

'@ 2015-06-04 PDF1305k)
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)

Primary Secondary
Reviewer __.

T 2003.01-31 PDF2024K)
Medical/Clinical Review >
Medical/Clinical Review
021399/5-000 Part 01

MDA 21-399 Drug Mame

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

T 2015-06-04 PDF914K)
Other Important
Information from FDA =
Cross Discipline Team
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FDA Approval Package - Gefitinib = Medical/Clinical Review

LSS Clinical Review 021399/S-000 Part 01
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CLINICAL REVIEW

xian zhang
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Design

Stage IB, I [0
Resected

Double-blind
Placebo control

Stage 1
Inoperable

Double-blind
Flacebo control

Swage [LTV
PS2-3
LCS 20
Medical
conditions

Double-blind
BSC conmol

Stage ILTV
PS0-3

Double-blind
BSC control
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Drugs

Quick Search
Adverse Effects/Toxicity

£
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All These Sources v disorders
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Pharmacckinetic Data Metzbolizing Enz. & Trans. Data

Drug Safety Data

Showhide columns >

> save [

£ 21381 records from PK Data: [Sofosbuvir; Velpatasvir (696) OR Interferon Alfacon-1 (8) OR Interferon Alfa-2b, Recombinant (205) OR Sofosbuvir; Velpatasvir; Voxilaprevir (553) OR Peginterferon Alfa-2b; Ribavirin (50) OR

Show drugs in

Pharmacokinetic data search results

BHEZEE

Export /&,

Ritonavir (0) OR Ledipasvir; Sofosbuvir (823) OR Telaprevir (1691) OR Simeprevir Sadinm (139 AR Flaasvir Grasanrevir (563) OR Dasabuvir Sodium (27) OR Ribavirin (2818) OR Glecaprevir; Pibrentasvir (465) OR ...

Preclinical Data  Clinical Data  All Data

D Drug v #1 Species Study Group Dose v Route v Parameter v/ Parameter Value v
AL Boceprevir Human healthy, Caucasian 400 mg Oral AUC(0-inf){SCH 534129} 668.0 ng*hjmL
S
H
o
i
S |2 Boceprevir Rat 3 mg/kg Oral Tmax{unchanged) 0.5h

3 Boceprevir Human healthy, Caucasian 1200 mg Oral Trmas(unchanged) 2.4 h (1.0h - 4.0r)

4 Boceprevir Cynomalgus monkey 25 mgfkg Oral RAC(unchanged) 1.99 dimensionless
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Search »
Export date: 10-09-2018 1 .
Efficacy Data Search Results For: Drugs: [Gefitinib (684)] AND Phase: [11] (684)] *rl =t {té&;& (=5 H:II
Total results: 684 )L'/ E‘ =7
Sort order: Drug (Ascending); Indication Type (Ascending); Endpaint Type (Ascending);

Drug | Study Number Ji Study Design Bpecied Sex Routq Dose Regimen Jose Frequend Endpoint Type Endpoint Subtyg Endpoint Tested Value
Gefitinin IPA% II  |[Monotherapy 3 phase 3, ran amlze operH; Human [Both |Cral Zﬁ mg per day Survival Progression free suTreatment Merenc& in progression-free survival 0.74
Gefitinb  |IPASS (D791AC00QIIT  |Monotherapy an open label, 1, par{Human |Both |Oral [0 Clinical response | Obiective response{Cbjective response rate in EGFR mutation positive patients 47.3
Gefitinib  |IPASS (D791AC00NIIT py an open label, par{Human (Both |Oral |250 mg once daily|Once aday  |Clinical response  [Complete respor e of patients with complete response 0.5
Gefitinib  {IPASS (D791AC00QIIT Py an open label, parjHuman |Both |Cral [0 Clinical response | Objective response{Cbjective response rate in mutation unknown group of patients 29.2
Gefitinib |IPASS (D791AC00QIIT Py an open label, par{Human |Both |Oral [0 Clinical response  |Disease control  [Number of patients with disease control 482
Gefitinib  |ISEL{D7913C00704II  |Monotherapy a double-blind, placebo-control|Human |Both |Oral |250 mg once daily|Once aday | Clinical response  [Obiective responseObjective response rate in EGFR mutation negative patients 26
Gefitinb  |ISEL{D7913C00704I  |Monatherapy & double-blind, placebo-control|Human [Both  |Oral |250 mg once daily|Once aday | Clinical response  |Obiective responseObjective response rate 10.1
(Gefitinib |ISEL I |[Monotherapy 5 double-blind, placebo-controllHuman [Both [Oral [0 Clinical response  [Objective respanse Objective response rate 16
Gefitinib  |IPASS (D791AC00QIIT Py an open label, par{Human |Both |Cral [0 Clinical response | Objective response{Chjective response rate in EGFR mutation positive patients 47.3
Gefitinib  |IPASS (D791AC000ITT Py an open label, par{Human |Both |Oral [0 Clinical response  |Response Number of EGFR mutation negative patients with objective response 20
Gefitinib  |IPASS I Py an open label, par{Human |Both |Qral |250 mg once daily|Once aday  |Clinical response | Objective responseObjective response rate 43.0
Gefitinib  |ISEL I |[Monotherapy 5 double-blind, placebo-control|Human |Both |Gral {250 mg once daily|Once aday | Clinical response  [Objective response Objective response rate 2.6
(Gefitinib |ISEL I |[Monotherapy 5 double-blind, placebo-controllHuman [Both [Oral [0 Clinical response  [Objective respanse Objective response rate 2.1
Gefitinib |Study 17 I |Combination Phase 3, randomized, double-b|Human |Both |Oral |500 mq once daily|Once aday | Clinical response  [Objective response{Objective response rate 32.1
Gefitinib  |Study 17 I |Combination Phase 3, randomized, double-b|Human |Both |Oral |250 mq once daily|Once aday | Clinical response  [Obijective response{Objective response rate 35.0
Gefitinib  |INTEREST;ISEL;INVIIL  |Monotherapy 3 phase III study Human |Both |Qral |250 mg once daily|Once aday  |Clinical response  |Response Number of patients with objective response in patients with EGFR. FISH+ tumours 5
Gefitinib  |Study 14 I  |Combination Phase 3, randomized, double-blHuman |Both |Cral 500 mg once daily|Once aday  |Clinical response  [Objective response Objective response rate 42.7
Gefitinib  |IPASS (D791AC00NIIT Py an open label, par{Human |Both |Oral [0 Clinical response  |Objective responseObjective response rate in mutation known group of patients 37.9
Gefitinib  |IPASS (D791AC00QIIT Py an open label, par{Human |Both |Cral [0 Clinical response  |Stable disease Number of patients with stable disease 286
Gefitinib  |IPASS I |Monotherapy an open label, randomised, par{Human |Both |Oral |250 mq once daily|Once aday | Clinical response  [Obijective response{Objective response rate 43.3

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

hepatic cancer

] [

~ Meoplasms benign, malignant and unspecifie... Drugs relzted to indication

Meoplasms benign, malignant and unspecified (incl cysts and polyps

BINXIRORISREDET . 9N, AP

Browse ' Search My tools |

Showing 6 out of & it
~ Hepatobiliary necplasms malignant and .. wing B od fems
~ Hepatic neoplasms malignant — e
Sources where Indication - Drug associztion is found
» Hepatic cancer Drugs
FDA Label EMAAMNMEX FDA Classic Efficacy (FDA)} Efficacy (EMA) DESI
Eff
Asitinib (F;;’r
Eff
. Lenvatinib Mesylate o
; (EMA)
Eff
Mivolumab FDA Label S
EMA)
EfR
Ramuecirumzb I:F[ii;y
R fenib EMA Efficacy Efficacy
sgorstEn ANNEX (FDA) {EMA)
Eff
Romidepsin ol
(FDA)
~ Showall &
Biclogy data: View Pharmacokinetic Data
Hepatic cancer View Metabolizing Enz. & Trans. Data

* Hepatobiliary neoplasms malignant and unspecified >
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Pharmacokinetic data search Clinical & preclinical data

Drugs

=+ Add drugs by drug class or drug name

=+ Add drugs by primary target or primary target class Ee,ﬁ

-+ Add drugs by indication iﬁmﬁ

Browse “ Search » My tools
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Parameter ranges %gﬂﬂ:%

=+ Add parameter ranges

Species

+ Add species

Sources

+ Add sources
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(¥ Resetall
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Preclinical Data

ID Drug v

Clinical Data  All Data

1 Species W

Study Group v

1 Glimepiride

? (14C-Izbelled)
—m

g 2 Glimepiride

>

ELSEVIER

3 Glimepiride

(14C-|zbelled)
4 Glimepiride
LY Glimepiride

(14C-labelled)
6 Glimepiride

(14C-labelled)

Glimepiride

Dog

Mammal

(unspecified)

Human

Human

Human

Rabbit

! TR
0.01-10 ugfr rotein binding

Unreported In Vitro
0.01-10 ug/ml In Vitro
Unreported In Vitro
Unreported In Vitro
0.01-10 ug/mi In Vitro

Unreported In Vitro

serum protein binding

serum protein binding

serum protein binding(M2 metabolite)

serum protein binding

serum protein binding

serum protein binding{alphal-acid

96.0%

90.796 - 00.9%

94.09%
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Advanced search

Advanced Search Tips

PharmaPendium®

Find results

. with all the words: |antibody anti-drug %774\%$Ei§_| E?%Eﬁ )\ (An tineoplastics X)

o within at least words of one another

an, FUAERITZS TN AR O Resetal

Browse v Search “w My tools ~wv | i o 5 ke L ¥ Y 3 Peng Wu 2 & @ ®

BRI R KBRS R TRERSRE:

Drugs

<+ Add drugs by drug class or drug name
\n.—\—. s =
« with at least one of the words: | .LXIE%%E-LEJ I E—_l Bm . .
+ Add drugs by primary target or primary target class

.. without the words: |

¥ Include synonyms

Sources

+ Add sources

LAt = ---FDA/EMABIPDFE X [R1ER#E 2

Use the st field for proximity searching. Proximity terms (1st field) are searched usf
The proximity search does NOT search for synonyms
‘Wildcards (* or ?) can be used here.

The number at the end (distance) is how close in the document you want all the wor?

distance for this search is 200 words.

Proximity Searches can also be done on the Quick Search bar using the syntax [1:1:rrrrJI

In the second field you can enter single words. All terms entered here will be searchp

symbols are ignored. Synonyms can be searched on entries in this field.
‘Wildcards (* or ?) can be used here. Quick Search syntax example: AND (terml OR

In the third field you can enter single words, Synonyms can be searched, All terms g
MOT search combined with search terms listed in the top 2 fields.

Only decuments NOT containing these words will be retrieved.

Wildcards (* or ?) can be used here, Quick Search syntax example: NOT (terml OR{

ELSEVIER

ID Document with context & Dugname Source v Year v
1 Review 210951/5-000 Part 02 PDF 536k Apalutamide FDA approval packages 2017
.. Mntibody Resp Conduct an of binding and neutralizing Sffi-dig Srtibady (ADA) responses .. Studies - Study Design. Data Analysis. Implications for
Doslng, and Labeling Recommendations.” « BRfi-HORE ... pharmacokinetic trizl with repeat doses of aCYPEXH inducer on the single dose pharn
.. the magnitude of decreased |dig exposure and to d ine zppropriate dosing recommendations. Design ... F DA $ ;tty1¢
2 Background Part 10 (Bone, Reproductive and Urologic Drugs Advisory Committee) PDF 390k - FDA Advisory Committee 2019
.. ) Total Hip, mean % (SD) Femoral Neck, mean % (SD) ADA=Sr#i-giig Batibady ADA ADA binding Antibody .. ) Effects of Bifi-grig BrtiBaay development on safety Documents
parameters: When evaluzted based on antibody status .
FDAIFEER AR RIEE
3 Chemistry Review 125011/5-0000 PDF 1047k -l' KJ\KK < | packages
_. production and testing of Mi#-E1 Hagibeay bulk HRlE substance (BDS) and packaged bulk drug sul (PBDS i ded sources of product tor commercial purposes, s
including Mti-51 Anibad) bulk @hig substance (BDS ... ), packaged bulk @lig substance (PBDS) and ). MDS Mordion is responsible for inventory of Bafi-51 Anfibody ... Tositurnomab
Artibady PEDS and @rig product (DP) and for |abeling and packaging of Mnfi-5 1 Antibad) DP. The ...
4 Background Part 10 (Arthritis Drugs Advisory Committee) PDF 2316k MNfA FDA Advisory Committee 2016
- to disrupt driig-Snti-dnig Satibedy immune complexes, resulting in better @i tolerance. [DFlg .. added to the sample. If BAfi-@ig antibodies are present in the sample, Documents
he Enti-griilg SAfiBod) will form ... factor) to capture the Effi-dig GRfibod)-dig conjugate complex The amount of SAti-@Rig RTBEEY -.. adalimumab comparator assay(s).
The immunological cross-reactivity of Sifi-drug BRtBed) results was ...
5 Letter 022458/5-012 PDF 261k Taliglucerase Alfa FDA approval packages 2016
- Approval supplemental new @ilig application clarifies the status of 2 patient that was Bnfi-driig Bagibady ... Strategy 500 Arcola Rd. Collegeville, PA 19426 Dear Ms.
Stewart: Please refer to your Supplementz| Mew BFig ... | of the Federal Food, Dilig, 2nd Cosmetic Act (FDCA) for Elelyso (taliglucerase alfa). This Prior ..
6 Pharmacology Review 761071/5-000 Part 07 PDF 301k Adalimumab FDA approval packages 2018

- which may have led to false negative results despite acid dissociation of the Enfi-gig SAfibody/drug .. , even at prolonged sampling times, to interfere with Bff-Grig
[Ehtibady detection. Based on this study ... treated animals for BAfi-zdalimumab EREBEE) detection exhibited high plasma concentrations of GP2017 ... observed. Similar
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Summary Table with Adverse Eftects Tree

Taotal

min & max per column
Blood and lymphatic system disarders
Cardiac disorders
Cangenital, familial and genetic dizorders
Ear and labyrinth dizorders
Endocrine disorders
Eye disorders

Gastrointestinal disorders

Hepatobiliary disorders

Immune systern disorders

Infections and infestations

Injury, poisaning and procedural complications
Investigations

tetabolism and nutrition disorders

o o+ o+ o+

ey
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General disorders and administration site conditicns

Alirocumab

11461
1-4979
71
483
a
140
2
02

1599

o]
212
1108
1210
1579
238

T2

Data Display Options

Show Results And Percentages

Amledipine Besylate... s (D

v @
1009 4567
0.01% - 43.443 1-1895
0.62% 215
4.32% s62
0.07% 5
1.22% 109
0.19% 53
2.54% 256
13.95% 233
1695

0.75% 124
1.85% 135
9.67% 513
10,563 286
13.78% 10862
2.08% 551
6 A% RIT

10096

Atorvastatin Calcium  ~s (D)

360098

0.02% - 3711% 649 - 129811

4.50%
12.44%
0.11%
23%%
L16%
5.61%
20.43%
37.11%
293%
2.96%
11.23%
6.26%

23.25%

12.06%

12119

22857
51600
1529
G209
4043
192%5
0470
129811
16284
12558
46236
24939
82296
50991

TRAMN

100% 3 10056 21921 100%
0.18% - 35.40% 1-2 33.33%6 - 66.67% 18- 15174 0.08% - 69.22%

6.23% 475 2.19%;
14.07% 1 33.33% 3210 14.64%
0.42% a2 0.28%
LE6% 1 33.33% 294 13458
1.10% 100 0.46%
5.26% 713 3.25%
22,003 1 33.33% 79 12.77%
wor I s o

44455 3400 16.42%
3.42% 182 0,845
12.61% 1248 5.89%
6.80% 1 3333% 281 1.28%
22.24% 1 33.33% 3711 16.93%
13.91% 1 3333% 1380 6.30%

20 AR%. 1 ECECEV L

R

N StatinZAE bS5 MAS KRB ERIEEAE

Atorvastatin Calcium... s (@D Cerivastatin Sodium  ~r (3D

Clotibrate

236

1-128

47

78

23

23

VN ] Calzsa
1003% 9T
0,429 - 54.24% 34
25.27% 34
29.24% 71
2.97% LS
13.983% 17
5.08% 13
19.9236 43
33.05% 3
2.75% 30
9.75% 28
35.17% 1
15.95% 1o
34.32% 23
245836 72
EER-Tic s |
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. g— : Guidance for Industry Drug Interaction Studies

... . CYPin:“ﬁ‘m Study Design, Data Anallglsis, Implicgtigns for Dosing and Labeling
ecommendations
= Measure enzym:activity in human " L"fdeasuf:l?RNAhCthe by :Vﬁﬁg;;i::ﬂ d[t})g mn
1Ver microsomes cultured human hepa s from > ors
. ll;stimzne DDI parameters = Estimate DDI parae:,;leut)ecrsyne Fe b rua ry 20 1 2
i Basic mode ; . L 2 ;
el | Rkttt B | AERRIR TR ETMRNR, BESYTREES, (FANANREE
= Reversible inhibitor, R; = i 3= 1/(1+d XE e X 50 + g | T NI _ —— ] Y v e i N — 7 s —
ipiecemmreiyy gl - RO b 1| BTG —ERD, NEERRMETZSFIRMNZSY) 2 [ErZ5HE)

NEFEEFER.

No Label as non inhibitor or non No
Yes inducer based on in vitro data = Yes

RIEFDAIES M, IRITHIDDIFTUTE TR

Mechanistic models M
Is AUCR >1.25 (inhibition) or AUCR <0.8 (induction)? y a ru g
- Esti AUCR of a sensitive probe substrate using A4 ¢ ¢
Investigational o . Investigational
drug likely a - a mechanistic static model’® || aruglikelya V’ t' P t t

CYP inhibitor . . 1 1 CYP inducer
swer={r et M abara) Icim erpetrator
- or a dynamic model. including PBPK!?

) Data from lab Data from DDIRC Data from lab Data from DDIRC
No Label as non-

inhibitor or non-

Yes T

| — ADME/DDI
L] Conduct a clinical study using an appropriate probe substrate e
Perpetrators
Ki, IC,, Kl/Kinact
Fg if
CYP3A4
g

Cmax, fu, fu(mic)
ELSEVIER AUCi/AUC L Auci/auc

Perpetrator 1
ki, IC_ or KI/Kinact

Cmax or Cavg .M | ADME/DDI I
Perpetrator 2 W
Ki, IC, or KI/Kinact
Cmax or Cavg
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dicti 257 records from DDI Risk Calculator: Victim: Test N ——— A —
O e B TS L rhZsIDDIRIRT, SAFIRAR

w 7AS
‘ JHIXIR
2 Ip C&Perpetratorv Dose v MBI v AUC Ratio v Count v Min. v Max. v Mean » . . Hj- x ‘—‘L
o Bar chart information e
8 ‘1 (+)-Propoxyphene Multiple - 4 1.061 1554 1.308 The bar chart displayed in the DDI table is a color coded graphical overview
[ 91412 of the risk assessment.
N . N X
Analgesic: narcotic/opiate Color codes represent AUCI/AUC ratio ranges corresponding to the FDA D Ose EffECt
Dev.+ classification [1] of CYP inhibitor and inducer potency. The size of each
Drug Type: Approved colored segment in the bar represents the percentage of the total number Dose AUC Ratio | c°unt| Min | Max. | Mean |SD| Med. | 5-.95th Perc.
2 R - ’ G - - of calculated AUC ratios (for a given victim/perpetrator couple) that falls into
162426 one of the following categories 0.025g _ 1 2.82 1282 282 0.0282 282282
Antitrombotic
Dev. + [ Riskinduction) | [ aucrato= | os | 01g _ 1 7.778 7.77% 7778 0.0 :7.778 7.7787.778
Drug ‘ No risk 08 savcraio< | 125 | [
Type: Experimental/Investigation -
et . Low risk 125 | sAUCratios | 2 | ] 0.25g _ 1 18.223 118223 118,223 |0.0 | 18.223 |18.223-18.223
3 ()-Omeprazole Multiple _ 88 1.022 1.078 1.051 Medium risk 2 < AUC ratio = s [
162827 High risk 5 < AUC ratio ‘_
Antiulcerative
Proton pump inhibitor [1] http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegula...
Dev.: -
Drug Type: Approved
4 (-Warfarin 0.007 g _ 5 1.033 1142 1.094 . . . . . . . .
1651583 Example: We are developing a drug to treat diabetes. This patient population is frequently prescribed anti-
Antithrombotic . . . . . . . .
Dev. - hypertensives — how can | see the risk of potential drug-drug interactions with anti-hypertensives?
Drug
Type: Experimental/Investigation
5 AMG 487 Muttiple _ 3 282 18.223 9.607 6.42 . .
628746 Antihypertensive
Dev.: - 1
3 ified g g c c
prusType tnspectie Drugs Other drugs which might be Drugs which have risk at
8 Acamprosate i e [ =B uE 2 i 00% | which are considered as an alternative varying doses. Perhaps an
Drug Type: Approved at hlgh co-treatment Option alternate dose can be
7 Acetaminophen Multiple I 4048 4134 4,088 0.025 risk for a considered with co-treatment.
99468 DDI
Analgesic: non narcotic - -

R PR T R R O PN S P TR TR R I R R N R T PR ) 6.0
\°Q§‘Q\Q_\\Q’L“°¥\Qc\gs’\ Q'S m“e ﬁ ° 5 \ h‘a 00““0 e"rh‘_\ QGQ“ “ Q— Q \ Q “ N Q“Qq QAT O Q \ n q QQ Q o QQQ\ 0\ \“ & QCQQQG\ \ \h'“\ﬁ\ ““egﬁ
3 §§§&~Dp\q§o§op\capa p&s‘&& (Pn\ e o o‘*(\"’e°o°b"° @‘e@\‘"&(\’ ¥ 0 0 0 E
£ & o PP o \kﬂp St & oo &oa(p(p(p\&
S v““v“\"@ SO EELL \wb 5 ) ‘°q,0"°0“°°‘°0“°‘p°\e s v°"v°" At O @Qb‘ F&E %b‘qo@

eﬂ\\s‘»\“v‘*‘} i’p&o,\% [ P PRSP ,,n FEELCEFRF LTI «0 \, \pb\\\o\\o e &‘oqaqpv@%o“

[m sk (induction) W No Risk ~ Low Risk W Medium Risk W High Risk|
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Novartis: FJFHPharmPendiuma2_tm

Accessing Marketed Drug
Information from
PharmaPendium to Inform
PreClinical Safety

Duncan Armstrong
Preclinical Secondary Pharmacology, Novartis

Pooja Jain
Product Manager, PharmaPendium, Elsevier

ELSEVIER

U, NOVARTIS

YIRS RFUNITERZS

* List of marketed drugs with known ADR (QT
prolongation, TdP)

* Effective Therapeutic Plasma Concentration
ETPCunbound) identified in the literature

* Activity in in vitro assay of hERG block measured

In vitro IC50
HEMQ{Unbound}

Safety Margin =

IMPACT: simple, rapid, inexpensive in vitro hERG
assay routinely implemented in early discovery.
Molecules with poor safety margin are deprioritized

I, NOVARTIS

Redfern et al (2003) Cardiovascular Research 53(1):32-45. Figure 3

10000 - 10000
-
g‘ 1000 . - 'E- 1000 -
o 1004 : L] E 100 .:. W Hiictin
z 10 e o 5 0] 2%ee®® _ _ Proposed satety margin _
- _®% _ _ _ Proposed safety margin _ g .
- 1 E ﬁ 1 Wintesanit .
s [~ Laat
0.1 g 01 s
w
0.01 T T '.‘ 0.01 T T
=)
,‘,fw - ’P'!g\o ‘:\d\a mf"# 4.’6\0
-
: il Incidence af dermatitis acneiform in FAERS Incidence of hypertension in FAERS t' NOVARTIS
ELSEVIER
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+ All of the 26 TKI drugs elicited hepatotoxicity in clinical trials; only Nintedanib did not do so
also in non-clinical studies

» Pegaptanib showed non-clinical hepatotoxicity at a Dose Fraction of 16,000 (off scale)

Conclusions
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manifestations confined to the fire adverse
overlying skin, the underly;
disease. Overt metastases to other organs are referred to as me
A 2004).

Metastatic breast cancer (MBC) remains an incurable disease with a i
treatment is therefore essentially palliative (Bemard-Marty, Cardoso et al. 2004; Goldhirsch A 2004).
The types of treatment used in MBC can be categorised as endocrine, chemotherapy and biological
therapy. Generally, initial treatment in patients with nonaggressive, hormone-sensitive tumours is with
endocrine therapy, Tamoxifen and aromatase inhibitors are the most widely used endocrine therapy. In
patients with hormone-insensitive or aggressive tumours, chemotherapy is the usual initial treatment
(Bernard- Mam: Can]nm elal 2I]]4 Goldhirsch A 2004). Anthracyeline-containing regimes include

5-fl: ide (FAC) and 5 il, epirubicin and
cyclupbasphamlde (FEC), and the most common ol anthracycline containing regimen is
ide, meth and 5- {1 1 (CMF). With the growing use of anthracyeline-

cummmng therapy as adjuvant therapy, the taxanes {paclitaxel and docetaxel) have become

established as the standard of care in patients with anthracyclines-resistant MBC (Bemard-Marty,

Cardoso et al. 2004; Goldhirsch A 2004; Gralow 2005). Taxanes are also used in patients with MBC

with no or minimal pri uranmracyclme exposuna Fol.lowmg fallure of anﬂn‘a.cyclmes and taxanes,
and v

various agents are 3 il therapy he
lonal antibody, b (H in) is available for the of ErhB2 overexpressing
Dbreast cancer.

The antineoplastic mechanism of action of paclitaxel as an antimicrotubule agent is well characterized
(Schiff, Fant et al. 1979; Schiff and Horwitz 1980). Paclitaxel in a solvent-hased cremophor EL
formulation has been auﬂluﬁzed and marketed in Europe since 1993 {Taaml) As asingle agent,

solvent-based paclitaxel is i for the of of the breast in patients
who have failed, or are not cand.ldame for standard, anthracycline containing the.rapy In nomhmanon
solvent-based paclitaxel is indicated for the initial of locally adi breast

cancer either with an anthracycline in patients for whom anthracycline therapy is su.lta.h]e or with
trastuzumab, in patients who over-express HER-2 at a 34 level as determined by
immunohistochemistry and for whom an anthracycline is not suitable,

About the product:

Abraxane is a cremophor-free colloidal suspension of paclitaxel and human serum albumin, Abraxane
is a new formulation developed to overcome the water insolubility of the active component paclitaxel
and prevent hyp itvity 1ated with solvent- ining formulations. Abraxane is
presented lyophilized and contains 800 mg albumin per 100 mg paclitaxel prior to reconstitution with
0.9% saline. The size of the paclitaxel nanoparticles is approx.130 nm.

The applicant has submitted an application for a full marketing authorization under Article 8(3) of
Directive 2001/83/EC (as {ed). The claimed indications and posologies were ic hreast
carcinoma (260 mg/m?2 administered intravenously over 30 minutes every 3 weeks) and adjuvant
treatment of node-positive breast carcinoma following anthracycline and cyclophosphamide therapy
(260 mg/m2 administered intravenously over 30 minutes every 3 weeks for 4 courses), Clinical data to

5/45 SEMEA 2007

PACITEARE] PEr M, PACITxel 15
approximately 130 nm.

[EE} Sofa5 boEl

Other i fients include human albumin selution, water for injections and nitrogen. Only human

albumin is left in the finished product.

The product is packaged type 1 glass vials closed with a bromobutyl rubber stopper and an aluminium
crimp seal, A cardboard box is used to protect the product from light.

Active Substance

Paclitaxel is a known active substance described in the Ph. E
paclitaxel is : 5p.20-epoxy-1.20,4,70, 10,1 3u- hexahy droxyta
13-ester with (2R,35)-N-benzoyl-3-phenylisoserine. It is a wh
practically insoluble in water (less than 0.5 mg/ml), soluble ir
dichloromethane. Paclitaxel has 11 stereogenic centres and m,
However only one crystal form of paclitaxel is found in the ad
of the finished product

The chemical strueture of paclitaxel has been confirmed using
IR, 'H- and “C-NMR, UV and mass spectrometry. The solid

by means of thermal analysis (differential scanning calorimets

«  Manufacture
Paclnmxel is manufactured by axtracnon from the Taxus
id extractions, cf column purifica
g'raml.lanon and drying. Detailed information about the 1
controls of the active substance has been provided using the A
The starting material has been adequately characterized and
Pesticides Residues. Appropriate specifications have been a
ing aids and intermedi All relevant impurities h
degradation studies have shown the major degradation produ;
produets) have been characterized. The levels of the imp
toxicological studies and specifications have beer

»  Specification
The active substance specification includes tests for app
specific optical mtation, related substances (HPLC), assay (H
heavy metals, residual solvents, microbial purity and endotox;
Batch analysis data from 13 production scale batches ang
provided. In all cases the product complied with the predefing

«  Stahility

Stability studies have been performed in accordance with the
production scale batches have been stored for 36 months at 2.
40°C/75 % RH. The packaging matenials used in the stability
for marketing.

685
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« Discontinuation due to adverse events

The proportion of patients on Abraxane that discontinued prematurely from study CA012-0 due to
treatment-related adverse events was greater than with solvent-based paclitaxel (7% vs. 4%,
respectively, not statistically 519111ﬁcant) Sensory nemopathy mostly accounted for this dlﬂemnce In
13 cases with sensory I related to At i dose reduction, 10 ly

grade 3 events and three became grade 2 events.

«  Post marketing experience

Cranial nerve palsies, vocal cord paresis, and rare reports of severe hypersensitivity reactions have
been reported during post-marketing survelllance of Abmxane In some panenls prwiously exposed to
capecitabine, reports of palmar-plantar erythrody iae have been reported as part of

continuing surveillance of Abraxane. Because these events have been reported voluntarily dunng
clinical practice, true estimates of frequency cannot be made and a causal relationship to the events
has not been established.

« Discussion on clinical safety

In the randomized Phase II clinical study CA012-0 the degree of neutropenia (all or only Grade 4)
was greater with solvent-based paclitaxel than with Abraxane, even though the dose of paclitaxel was
50% higher for A braxane. The reduced myelosuppression for A braxane is also consistent with the
more rapid clearance of paclitaxel from the plasma for this formulation compared to solvent-hased
paclitaxel (Study CA 008 and ((Sparreboom, Huizing et al. 1995)). The relationship between the PK
variables of A braxane and ANC Nadir values was evaluated using a regression model in which log-
transformed ANC Nadir values were used to account for the non-linear (e.g. sigmoid) relationship
between absolute neutrophil count (ANC Nadir) and PK variable. There is a significant relationship
between absolute ANC Nadir value and the PK parameters of A UCinf and the Duration of Time that
paclitaxel concentration remain at or ahove threshold concentrations of either 84 ng/ml or 42 ng/ml (p-
values are <0.001, 0.031, and 0.017, respectively).

There is also a significant relationshi Decrease in ANC Nadir from Baseline and
the PK parameters of AUCinf and ﬂle Duration of Time that paclitaxel concentration remains at or
above a threshold concentration of 42 ng/ml (p-values are 0.004 and 0.030, respectively). For solvent-
based paclitaxel, on the contrary, AUCs would not correlate with ANC nadirs, because it has a delayed
tissue distribution due to retention in cremophor micelles and results in higher AUC values. However,
since the effects of Cremophor on solvent-based paclitaxel PK are primarily in the ‘early’ distribution
phase, as demonstrated by the similar terminal phases for A braxane and solvent-based paclitaxel, the
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Antihyperlipidemics

Crugs: Acipimox

Aluminum Nicotinate

Amledipine Besylate; Atorvastatin Calcium
Ascorbic Acid; Calcium Pantothenate; Cyanocobalamin; Nicotinic Acid; Pyridoxine Hydrochloride; Riboflavin; Thiamine Mononitrate
Atorvastatin Calcium
Atorvastatin Calcium; Ezetimibe
Beclobrate

Bervastatin

Bezafibrate

Biclofibrate

Binifibrate

Cerivastatin Sodium

Cholestyramine
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Crilvastatin

Dextrothyroxine Sodium
Dulofibrate

o Bid T HFEstatins K759
Ezetimibe ﬁi‘i ‘iﬁ}gﬁ, ﬁ%\?lﬁ%ﬁiu%%

Ezetimibe; Simvastatin

Fenirofibrate

Fenofibrate

Fenofibrate; Metformin Hydrochloride
Fenofibrate; Pravastatin Sodium
Fenofibrate; Simvastatin

Fenofibric Acid

Fluvastatin Sodium

Gemfibrozil

Glenvastatin

Icosapent Ethyl
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Eﬂ:lca(_")l’ data search results Showfhide columns > Show drugsin... 2 Save [ Export &,

I@ 24829 records from Efficacy data: [Cerivastatin >oaium (14 7v) Wi Atorvastaun walcium (6372) OR Pitavastatin (92) OR Fluvastatin Sedium (1313) OR Pitavastatin Calcium (1916) OR Simvastatin (3485) OR Pravastatin Sodium (3542) OR Rosuvastatin
Calcium (3414) OR Lovastatin (2925]]

Preclinical Data  Clinical Data

p
ID Drug ~ &1 Study Mumber v Phase v Maongo/Cambination Study Design Species v/ Sex W/ Age Indication Type v
" 1 Atorvastatin Calcium IDEAL Mat Maonotherapy Prospective, randomized, open-label, Human Both Adult-aged Cardiovascular event prophy
§' specified blinded endpoint {PROBE] trizl
=
=
a 2 Atorvastatin Calcium IDEAL Mot Monaotherapy Prospective, randomized, open-label, Human Both Adult-aged Cardiovascular event prophy
5 specified blinded endpoint (PROBE] trizl
3 Atorvastatin Calcium IDEAL Mot Monaotherapy Prospective, randomized, open-label, Human Both Adult-aged Cardiovascular event prophy
specified blinded endpoint (PROBE] trizl
4 Atorvastatin Calcium IDEAL Mot Monaotherapy) il Eanm: 5082015 B . G . 0y . E L7 __IL_&_] L _ L LRI M L
specified 2 |Efficacy Dats Ssarch Results For: Drugs: [Cerivaststin Sodium (1770) OR Atorvaststin Calcium (8272) OR. Pitavastatin (32) OR Fluvast,
3| Total results: 24825
4 | Sort order: Drug {Asocanding), Indication Type (Ascending), Endpoint Type (Ascending),
5
5 Atorvastatin Calcium IDEAL Mot Monaotherapy] & Dr - Numb - [ Phase| - | Mono/Combinatio - Study Design |- [ Specie - [ Sex - - Indication Tvpe | T Indication - [th - [Rou - Dose Regimen - Freque
. 4847 | Arrvasietn Colem ot specied C— Toubie Blind, Rendomized, Acive Contoled| Human | Both | Adulreged | Hyperipdems Typ=pidem: Oral |10 mgiday
specified 4844 Atorvaststin Caloum ot spechied | Manatherapy Openlabel cossover sudy Human |Bath Hyperlipidemiz Tnhibitor of HMG CoA reductase [statin] indicsted ssand | Oral |10 or 80 mg/day
4845 | Atorvastatin Caloum ot specified | Monotherapy muslticentes, placebo-controlled, dose-res) Human Adult-aged | Hyperiipidemia Primary Hyperlipidemia Orsl |0 mg
4845 [ Arorvasetin Caloum ot spechied |Manatherapy muttiesnter, Human Adulsged |Hyperipigzmiz Primary Hyperlipigemia Cral |40 mg
P 4847 Atorvastatin Caloum ot spechied |Monatherapy Double Blind, Randomized, Acive Controlled| Human__|Both | Adultaged | Hyperlipidemis Hypelipigemiz Oral |10 mgldzy
6 Atorvastatin Calcium TNT Not Manotherapy 4845 Atorvastatin Caloum ot speciied | Monotherapy ‘Open lzbel crossover study Human _|Both [Fryperipidemiz Inhibitor of HMG-CoA reductase (statin) indicsted s ang | Oral |80 mgjday
specified 4848 Atorvastatin Calcium ct specfied | Monctherapy multicenter, placebo-controlled, dose-responsd Human Aduaged | Hyperiipidemis Primary Hyperipiemia Oral [0mg
4850 Atorvastatin Caloum [ Study 2 ot spechied | Monatherapy DoubleBlind, Randomized, Acive-Controlled| Human | Both | Adultaged | Hyperlipidemis Tnhibitor of HMG-CoA reductase [statin) indicsted ssand | Oral |10 mgjday
4851 | Atorvastetin Caloum [ Stedy 1 ot specied herapy Double-Blind, Randomized, Acive-Controlled| Human __|Both | Adult-aged | Hyperiipidems Tnhibitor of HMG-CoA reductase (sttn) indicsted 2= 2n Cral |10 maldsy
4852 | Atorvastatin Calium ot specfied | Combination Double Blind, Rendomized, Active Contralled| Human _ |Both | Adultaged | Hyperlipidemiz Hyperiipidem Oral |0 mg/day; slovastatin 20 mg/day|
7 Atorvastatin Calcium IDEAL Mot Manothe rapy| 4653 Atorvastsin Calcium ot specified | Monotherapy Two multicenter, placebo-controlled, doseres| Human | Both Adult-aged | Hyperiipidemia Inhibitor of HMG-CoA refuctase (statin) indicsted s and _ [Oral [T
. 4854 Arorvasistin Caloum ot spechied | Monatherapy Humsn __|Both Hyperipidemiz Tnhibitor of HMG-CoA reductase (ststin) indicsted ssand | Oral 0.0
specified 4855 Atory astatin Caloum ot speciied | Monatherapy 4 conmralled sk [Human _|Both | Adukaged | Hyperipdemia Trhibiter of HMG-Coh refunsss (mstn) ndicsed sz an g |Oral B0 mgley
4 4356 | Atorvastatin Caldum ot specified |Monatherapy Two mulricenter, placebo-conrolled, dose-res| Human | Both Adul-aged | Hyperiipidemia Primary Hyperlipidemia Oral [0 mo/day
4857 [ Avorvastetin Caloum ot spechied |Manatherapy Humsn __|Both Hypsripidzmiz Tnhibitor of HMG-CoA reductsse [stetin) indicsted ssang | Oral |10 mgdsy
4858 Atorvastatin Calcum ot spechied | Monatherapy multicenter, plscebo-conbolled, doseTes, Human Adultaged | Hyperiipidemis Brimary Hyperlipidenia Cral |20 mg
o 4558 | Awrvasitin Cokem ot specied p— Double-biind, placebo-controlied study ruuﬁ Human |Both | Chi-sdolesce| Hyperipidem Tnhibitor of HMG-Coh reductase (statin] indicated a5 an Cral |10 ma D for the frst 4 weeks 2| Once = day
A 5 [ =N Tl ﬁﬁ 4880 Avorvasmtin Caloom ot spechied |Monotherapy muhicenter, DoubleBind, Randomized, Activ|Human Adulaged |Hyperiipidemis Primary Hyperlipiemiz Oral (10 mg daiy
L l:l 'ﬂ- JL' = 48681 [ Atorvaststin Caloum ot specified |Monatheramy Open-lzbel crossover study Human  |Both Hyperlipidemia Inhibitor of >-Coh reduciase (statn) indicsted asang  |Oral |80 mg/day
4862 | Atorvastatin Calcium ot specified |Monotherapy lzcel Eoth Adult-aged | Hyperlipidemia Enhibitor of +-CoA reductase (statin) indicsted as and | Oral
\ 4283 Aroryzstatin Caloum ot specified |Monotherapy Both Adulaged  |Hyperlipidemiz Enhibitor of :-CoA reductase [statin) indicsted 3s and  |Oral 40 moldsy
E,\J Exce I X *% 1E '?‘ ﬁj *ﬁ 4864 Atorvaststin Caloum | Swdy 3 ot specified | Monotherapy Both  |Adultaged | Hyperipdemis Inhibitor of HMG-CoA reductase (statin) indicsted ass ang | Oral [T
4835 [ Avorvasetin Caloum ot spechied |Manatherapy Adulsged |Hyperipigzmiz mary Hypsrlipidemiz Cral |10 mg
4855 | Atorvaststin Caloum ot specified | honotherapy: Opean-lzbal cossover study Bath Hyperiipidemiz nhi HMG-CoA reductsss (statin] indicsted asang  [Oral |10 or 80 mglday
4287 | Atorvastatin Caloum jot specified | Combinztion Double-Bling, Randomized, Acive-Controlled[Human  [Bath Adul-aged  |Hyperiipidemiz iz Oral |0 mgiday: slovastatin 20 ma/day|
4858 | Atorvastatin Calium ot speciied | Menatherapy Adulsged | Hypesiipidemiz fimary Hyperlipidemiz Oral |0 mg daity + Simvastatn 10
4983 | Atorvastatin Caloum |Study 3 ot specified | Monotherspy Bath Adult-sged | Hyperiipidemiz Inhibitor of :-CoA reductsss (statin) indicsted 3sang  [Oral |10 mglday
4870 | Atorvastatin Calcium ot specified |Monotherapy Eoth Adult-aged | Hyperlipidemia Enhibitor of +-CoA reductase (statin) indicsted as and  |Oral |10 mo/day
4871 | Atoryasttin Caloum ot speciied | Maonotherapy Two multicenter, placebo-controlles, dosereg) Both  [Aculaged [Hyperipidemiz Inhibitor of 5-CoA reductase (statin) indicated as and | Oral [0
4572 Atorvaststin Caloum ot specified | Monotherspy Bath hyperiipidemiz Inhibitor of :-CoA reductsss (statin) indicsted 3sang  [Oral |10 malday
4673 | Atorvastatin Calcium ot specified |Monotherapy 24 controlled trisls [Human  |Both Adult-sged | Hyperlipidemia Enhibitor of +-CoA reductase (statin) indicsted asand  |Orsl |80 mo/dsy
4674 Atorvastatin Calum ot spechied | Monatherapy mutticenter, plscebo-conbolled, dmemag Human Adultsged | Hyperiipidemis Primary Hyperlipidemia Cral_[10mg
e ey : =y = b Tt = = yor—— co— T e T =
EffcayData | @ 1 E—
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Browse indications Browse indications * Metabolism and nutrition disorders » Lipid metabolism disorders » Hyperlipidaemias NEC > Hyperipidaemia > Hyperlipidemia

hyperlipidemia X Hyperlipidemia

Sources (All} D
Drugs related to indication N
~ Metabolism and nutrition disorders ) . Sources (All) D

L Showing 31 out of 31 items
~ Lipid metabolism disorders

v Hyperlipidaemias NEC Sources where Indication - Drug association is found

— v Hyperlipidaemia Drugs

L Hypeskipidemia FDA Label EMA ANNEX FDA Classic Efficacy (FDA)  Efficacy (EMA) DESI MOSBY'S

Mirocumab Efficacy (FDA) .
! Aluminum Nicotinate DES|

gl?j:sine Besylate; Atorvastatin Efficacy (FDA) MOSEY'S
Atorvastatin Calcium FDA Label Efficacy (FDA) MOSBY'S
Atorvastatin Calcium; Ezetimibe FDA Label
Cerivastatin Sodium MOSBY'S
Clofibrate MOSBY'S
Colesevelam Hydrochloride Efficacy (FDA)  Efficacy (EMA)
Colestipol Hydrachloride MOSBY'S

Evolocumab Efficacy (FDA)
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ﬁ' 386427 records from Safety data: [Atorvastatin Calcium; Ezetimibe (0) OR Ezetimibe (12699 OR Pravastatin Sodium (8798) OR Lovastatin (2235) OR Fluvastatin Sodium (3323) OR Fenofibrate; Pravastatin Sodium (0) OR Evolocumab (72419 OR
Aluminum Micotinate (0) OR Mipomersen Sodium (291) OR Colesevelam Hydrochloride (3811) OR Cerivastatin Sodium (19014) OR Miacin; Simvastatin (294) OR Pravastatin Sodium; Buffered Aspirin (34) OR Pitavastatin Calcium (1250) OR ...

Filters 7 Preclinical Data  Clinical Data  Post-Marketing Reports (AERS)  All Data

-

EhTecearch: D Drug » &~ #Reports Adverse Events v Reports by Gender v Reports by AEI

1 Alirocumab 10926 Myalgia (982) Female (6227) 20+ (7384)
Apply Clear all

Drug dose omission (672) Male (4294) <20 (4)
Adverse Effects [ Toxicity N

Muscle spasms (649}
Arthralgia (579)

Fatigue (563)

Pain (538)

Influenza like illness (535)
Pain in extremity (530}
Injection site pain (499)
Sex vl Diarrhoea (477}

I view all ...

A S5 3pIH

Drugs N

Serious/MNon-serious v

2 Amledipine Besylate; 1685 Death (107} Female (824) 20+ (B50)
Atorvastatin Calcium Malaise (100} Male (623)

Dizziness (83)

Headache (75)

Blood pressure increased (70)

Myalgia (70}

Oedema peripheral (64)

Hypertension (62)

Pain (56)

Fatigue (53)

view all ... h
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Heatmap gradation ranges - Data Display Options
0019 - 13.843% | 13.8596-27.68% | 27.69%-4152% _ Edit Ranges & Show Results And Percentages ™
-
Surnrnary Table with Adverse Ettects Tree Aliracumzb W (D Amlodipine Besylate... s (D) Atorvastatin Caleium ~r (D) Atorvastatin Calcium... »r (D) Cerivastatin Sodium  ~r  (0) Clofibrate w (D Caleze

Tatal 11451 10096 4567 10096 356698 10096 3 100% 21921 100% 236 100% ST

min & max per column 1- 4379 0.01% - 43.443% 1- 1695 0.02% - 37.11% 649 - 129311 0.18% - 35.40% 1-2 33.33% - 66.07% 18- 15174 0.08% - 69.22% 1-128 0.42% - 54.24% 34
+ Blood and lymphatic system disorders 71 0.62% 21% 4,503 22857 6.235 479 2.19% 62 26.27% 34
+ Cardiac disarders 435 4325 568 12.443% 51600 14.073% 1 33.33% 3210 14.64% &3 25.24% 71
+ Congenital, familial and genetic disorders 2 0.07% 5 0.113% 1529 0.42% 82 0.28% 7 237% 4
+ Earand labyrinth disorders 140 122% 109 2.39% 5305 1.38% 1 3333% 294 1343 33 13.58% 17
+ Endocrine disorders 22 0.19% 53 1185 4043 1105 100 0.465 12 5.08% 13
+ Eye disorders 302 2,645 256 5615 19298 5.265 713 3.25% 47 15.52% 43
+ Gastroimtestingl disorders 1593 13.95% 233 20,433 20670 22.00% 12.77%
+ Hepatobiliary disordsrs 6 0.75% 134 293% 16284 4443 16.42% 3.75%
+ Immune sysem disorders 212 1.55% 135 236% 12556 3425 184 0.5435 23 2.75% 28
+ Infections and infestations 1108 2,873 513 11.23% 46236 12.61% 12428 5.69% 23 35.17% 1w
+ Injury, poisoning and procedural complications 1210 10.56% 285 £.26% 24339 £.30% 1 33.33% 281 1.28% 40 16.95% 101
+ Investigations 1579 13783 1062 2325% 82294 22 443 1 3333% 3711 16,333 81 3432% 22
+ IMetzholism and nutrition disorders 238 2,085 551 12.06% 509591 1351% 1 3333% 1380 £.30% 58 24.58% 72
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Blood and lymphatic syste
Cardiac disorders
Congenital, familial and genetic disorders
Ear and labyrinth disarders
Endocrine dizorders
Eye disorders

Gastrointestinal disorders

Hepatehbiliany dizorders
Immung system dizorders

Infections and infestations

Investigations

metabelism amd nutrition disorders

F + + + + + + + + + + + + + +

General disorders and administration site conditicns

Injury, poisoning and procedural complications
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= Blood and lymphatic system disorders

+ Anaemias nonhaemolytic and marrow depression

= Coagulopathies and bleeding distheses (exd thrombogyte...

= Blesding tendencies

Haemorrhagic diathesis
Haemarrhagic disease of newborn
Haemarrhagic disorder

Increazed tendency to bruise
Spomtaneous haematoma

Spomtaneous haemorrhage

+ Coagulation factor deficiencies

+ Coagulopathies
+ Purpuras {excl thrombocytopenic)

Atorvastatin Caldum... ~r (@)

e} 100%
1-2 33.33% - 66.67%
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Post-Marketing Reports (AERS)

ID  AERSReport®# v Primary Suspect Drugs v

Other Administered Drugs w

Adverze Events s Outcomes s FDA Date s Gender s Indications s

Age (with units) Reporter Oocupation

1 121530412 Etanercept E

2016-04-09 Male Pharmacist

View AERS Report

147827381
View AERS Report

Levothyroxine Sodium

W SEE O
I

Post-Marketing Reports (AERS)

in Caleium;

[2 Atorvastatin Caleium; Ezetimibe

Levothyrexine Sodium

PRODUCT USED
FOR UNKNOWMN
INDICATION

Angi 49 Year(s)
Fsling abnormal

2012-04-20 Female PRODUCT USED
FOR UNKMOWM

INDICATION

Alopecia
Amnesia

Arsisty
Arrhythmia
Arthralgia
Asocial behaviour
Asthenia

Balance disorder
Blood pressure fluctuation
Bone pain

Decreased interest
Depression

Disturbance in attention
Dizziness

Dysprioea

Fatigue

Feeling cold

Gait disturbance
Head discomfort
Hyperhidrosis
Hypertension
Impatience

Initial insemnia
Irritability

Loss of personal
independence in daily

6% Year(z)

D AERS Report# +s ¢  Other Administered Drugs v Adverss Events Qutcomes FDA Date Gender Age (with units) Indications Reporter Occupation Location w Man
” 1 121926041 [g] Atorvastatin Calcium; Ezetimibe Cell desth Hospitalization 2016-03-18 Famale 21 Yearz) CrtherHezlthProfessional FR PFIZER|
T Wiew AERS Report [g] Pantoprazole Sodium Confusional state
g‘l [g] Tramnadel Hydrochloride Preumonia aspiration
T [g] Tramnadel Hydrochloride Poisoning
G Vomiting
>

“Wrong drug administered
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ICHS7B  gaoute Q
In vitro Studies onchisi 5
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Synthesis . §
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All These Sources »  e.g. Coronar® artery disorders Adverse Effects/Toxicity EFEE,\\\EI\JJ:HE;XJ_#%?%
e B Sa39m

Indications

E Include synonyms

Find adverse effect/toxicity data across preclinical, clinical, post-m PharmaPendium® Browse ~  Search ~ My tools @| D o B od B Y T oresw & O © O

rowse ta rgets Browse targets - By SuperFamily > Enzymes = Transferases > Transferases Transferring Phosphorus-Containing
I ” _ Groups = Kinases = Tyrosine Kinases
Cyclin-dependent kinase (CDK) 4 and 6
p s o rugs wherEtarget is  Palbocicl \bg
Pharmacokinetic Data Metzbolizing Enz. & Trans. Data Drug Safety | - By SuperFamily primary: Ribociclib m
- Enzymes

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

— Transferases
= Transferases Transferring Phosphorus-Containing G... Biology data:  View Pharmacokinetic Data
e L _ Kinases for drugs where thisis the  View Metabolizing Enz. & Trans. Data
. rarger  [E
d + Cyclin-dependent kinases (CDK) primeryrares V'_EW LIt 221730 Bl
z . View FAERS Data
— Tyrosine Kinases ) View Efficacy Data
Chemistry Search Efficacy Data Activity Da L— Cyclin-dependent kinase (CDK) 4 and 6
Adverse Effects / Toxicity (for drugs that interact with this target)*:
Preclinical Clinical Post-Marketing
View by area affected  View by nameData Data Reports (AERS)
view all 671 view all 1371 view all 23276
+ Blood and lymphatic sy... 35 213 3235
+ (Cardiac disorders 1 10 492
+ Congenital, familial an... 47 no data 10
+ Ear and labyrinth disor... no data no data 259
+ Endocrine disorders 3 no data 33
+ Eye disorders 19 41 674
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Safety data search results e columns > Show drugs in... » Save |=) Export /&,

Ral, G, EMHEQTEXANSE NI

_&9 3 records from Safety data: [Palbociclib () OR Ribociclib (1]] AND [[Electrocardiogram QT prolonged (3)]]

g2l{EF/S1ETmi%
%%’r%@IE{ﬁQT1§ Preclinical Data  Clinical Data Post-Marketing Reports (AERS)  All Data

3

5N

1D Drug v & Adverse Effect [ Toxicity Species Dose Dose Type Route “v Sour
Refine scaivii.
1 Palbaciclib Electrocardiogram QT prolonged Dog =3 mglkg Single Intravenou EMEA approval
Apply Clear all E_ 5 Assessment
0
I
. g 2 Palbociclib Electrocardiogram QT prolonged Dog =10 Single Intravenou EMEA approval
Adverse Effects | Toxicity ~ < mgfks s Assessment
— PDF 4262k
— E Investigations (3)
L 3 Ribociclib Electrocardiegram QT prolonged Dog 20 mg/kg Single Oral FDA approval pa
- E Cardiac and vascular investigatio... Approval Pac
L B : PDF 1644k
- ECG investigations (3) == P AL
wEEELNMT AR
E Electrocardiogram QT p...

Dose Types W
Drugs N
Routes of Administration “

Sources ~

Feedback




HEEEIHKPHQTER

PharmaPendium®

Safety data search results
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E records from Safety data: # [Palbociclib (0) OR Ribociclib (5)] AND [Electrocardiogram QT corrected interval prolonged (5)]

IP-authorized fg‘.

4 0

% Showfhide columns > Show drugs in... » Save [ Export
@
£ Preclinical Data  Clinical Data  Post-Marketing Reports (AERS)  All Data preclinical and clinical data
%1
L]
ID @% Drug ~ Adverse Effect / Toxicity ~ Species v Dose ~ Dose Type w Route ~ source Year v
1 Ribociclib Electrocardiogram QT corrected Human 600 mg/day  Repeated Oral FDA approval package document: 2016
interval prolonged Approval Package (Page:17)
PDF 4058k
2 Ribociclib Electrocardiogram QT corrected Hurnan 600 mg/day | Repeated Oral FDA approval package document: 2016
interval prolonged for 21 days Approval Package (Page:59)
then 7 days PDF 1681k
off
treatment
3 Ribociclib Electrocardiogram QT corrected Human 50-1200 Repeated Oral FDA approval package document: 2016
interval prolonged mg/day Approval Package (Page:16)
PDF 4058k
4 Ribociclib Electrocardiogram QT corrected Human 600 Repeated Oral FDA approval package document: 207
interval prolonged mg/once a Label (Page:5)
day 21 PDF 767k
days, then 7
days off

ELSEVIER




Sﬁ'JE*EQEIlﬁJ%QTI‘ﬂEE

T2 ARBIQTRYRIER, 4REIRIRE

::’ |IP-authorized

PharmaPendium°

FDA Approval Package FDA Approval Package - Ribociclib > Label
Label 209092/S-001

& search this FDA Package
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5 WARNINGS AND PRECAUTIONS

5.1 QT Interval Prolongation

KISQALI has been shown to prolong the QT interval in a concentration-dependent manner, with estimated mean increase
in QTe interval exceeding 20 ms (22.9 ms (90% CI: 21.6, 24.1)) at the mean steady-state C,u, following administration at

Administrative documents

+
+ Approval Letter

+ Approval Package
+

Chemistry Review

1 tabel 600 mg once daily dose fsee Clinical Pharmacology (12.2)]. In Study | (MONALEESA-2), one patient (0.3%) had >500
‘@ 2017-03-13 PDF(767k) msec posl-basclmc QTcF valuc (avcmgc of tnpllcatc), and nine patients out of 329 paucnls (3%) had a >60 msec increase
Label 209092/5-001 ’ d : .
treatment and were revemble wnh dose |merrupuon There were no reponed cases of Torsades de Pomtes Synoope
+ Letter occurred in 9 patients (2.7%}) in the KISQALI plus letrozole arm versus 3 (0.9%) in placebo plus letrozole arm. On the

KISQALI plus letrozole treatment arm, there was one (0.3%) sudden death in a patient with Grade 3 hypokalemia and
rade 2 QT prolongation [see Adverse Reactions (6)].

+ Other Important Informatio...

+ Review Assess ECG prior to initiation of lrealmem lmume treatment with KISQALI only in pallems with QTcF values less than
450 m Reneg and the heginnine o ecand and 4
[EEf, &I T AIREFTERYDDIE]RR e KISka|I+§EHH“ﬂé£’H}""'EEER91§J (2 7%) ,FDf?f'JHEEHﬂﬂ%QEBﬁJ (0. 9%) Kisqali+3&Hf

pagne 17RTT4E, SRIRHIMAERH B (0.3%) ¥, UKRQTIEK
KISQALI therapy [ see Dasage and Administration (2.2)].

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

e long QT syndrome

. uncontmlled or stgmﬁcam cardxac discase including recent myocardlal infarction, congestive heart failure,

N d[ sz b M
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£ 32 records from Safety data: [Palbocidlib (1) OR Ribocldib Succinate (31)] AND [Electrocardiogram QT prolonged (32)] o

Safety data search results Show/hide columns > | | Show drugsin... » | | Save El | Export .Ll

Show drugs in

- . . Deselectzll  Select all
Filters &7 Preclinical Data  Clinical Data  Post-Marketing Reports (AERS)  All Data Export All drugs in Excel e (ods)
Refine search: D Drug & Adverse Effect [ Toxicity v Species W Dose v Dose Type Route Source | Show the filtersd drugs in other modules. Based on your filtering. -
1 Palbaciclib Electrocardiogram QT prolonged Human 125 mg/day/21 Repeated Oral EMEA approval de Celected: 1
Apply % days every 28- Assessment Repc )
-_g day cycle PDF 4262k
" L @ 2 Ribociclib Succinate Electrocardiogram QT prolonged Human 600 mg/day Repeated Oral EMEA approval de || 12 Ribocidlib Succinate
= [ Tovicity - Assessment Repc
- PDF 4843k
> E Investigations (32) = Show in Pharmacokinetic Data
3 Ribociclib Succinate Electrocardiogram QT prolonged Human 600 mg/day for Repeated Oral FDA approval paci
21 days then 7 Approval Package || = Show in Metabolizing Enz. & Trans. Data
Dose Types v days off PDF 2766k ~ Show In FAERG Dot
treatment
Drugs = Show in Efficacy Data
= 4 Ribociclib Succinate Electrocardiogram QT prolonged Human 600 mg/day Repeated Oral FDA approval pael
Approval Packageyregersy
Routes of Administration v PDF 2766k
5 Ribociclib Succinate Electrocardiogram QT prolonged Human 600 mg/day Repeated Oral EMEA approval document: 2017
EOles e Assessment Report (Page:95)
PDF 4843k
Years v
6 Ribociclib Succinate Electrocardiogram QT prolonged Human 600 mg/day Repeated Oral EMEA approval document: 2017
Assessment Report (Page:96)
PDF 4843k
7 Ribeciclib Succinate Electrocardiogram QT prolonged Human 400-600 mg/day Repeated Oral FDA approval package document: 2016
Approval Package (Page:18)
PDF 4058k
8 Ribociclib Succinate Electrocardiogram QT prolonged Human 600 mg/day for Repeated Oral FDA approval package document: 2018
21 daysthen 7 Approval Package (Page:39)
days off PDF 1681k
treatment
° Ribeciclib Succinate Electrocardiogram QT prolonged Human 500 mg/day Repeated Oral EMEA approval document: 2017
Assessment Report (Page:01)
PDF 4843k
10 Ribociclib Succinate Electrocardiogram QT prolonged Human 600 mg/day Repeated Oral EMEA approval document: 2017
Assessment Report (Page:104)
PDF 4843k
11 Ribociclib Succinate Electrocardiogram QT prolonged Human 600 mg/day for Repeated Oral FDA approval package document: 2016
21 days then 7 Approval Package (Page:22)
days off PDF 1644k
trestment =
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Metabolizing Enz. & Transporters search results Showfhide columns > | | Show drugs in... » | | Save Bl | Export.i.l

£ 143 records from ME&T data: [Ribociclib Succinate (143] Ribociclib | EW M et{%‘l%\q]'l‘;%ﬁﬁj\ ;ZD . ;EHE I]élé ( Let rozo | e )

Preclinical Data  Clinical Data  All Data

Filters %
Refine search: [0} Drug » & Parent/Metzbolite v Substance Studied v Data Type Enzyme/Transporter v/ Test system Species v Dose v Route v Substar =
= 1 Ribociclib Succinate Parent Ribociclib Enzyme Substrate (in FMO3 Liver, microsomes Humazn Unreported In Vitro Unrepo
i
D W 2 Ribociclib Succinate Parent Rihariclib Ernume Substrate fin C¥paad Hepatocytes Human Unreported In ¥itro Unrepo
rugs VoL
Sources ~
Routes of Administration N
3 Ribociclib Succinate Mot applicable Human Unreported Cral Unrepo
Sources o ;E:ﬁ yi \gg > E FDA approval packages (100}
UnT]
RIDOCICID SUCCinate Liver, microsomes Human Unreported In Vitro Unrepo
Data 3ype v > [_] EMA approval documents (43) '
Enzymej/transporter name N
5 Ribociclib Succinate Unreported Human Unreported In ¥itro ALL
Parent/Metabolite ~
Test System v |. [ Ribeciclib Succinate - . oo - -t Temm Hepatocytes Human Unreported In Vitro Unrepo
ncomitant
Results (qualitative) N cﬂ cometa L

Unreported Unreported

Concomitant v | 'ﬁf Bjﬁ'g"l'\]"_":% Q, Letrozole x

Years v 1:& /':I%:‘:s

Hepatocytes Unreported In ¥itro

w E FDA and EMA approved drugs (118)

Q Ribociclib Succinate Unreported Unreported
v E Antineoplastics (41)
10 Ribociclib Succinate Liver, microsomes Unreported In Vitro
w E Antineoplastics, aromatase inhibitors (41)
11 Ribociclib Succinate E Letrozole l:lq} Unreported Unreported In ¥itro
12 Ribocidlib Succinate w E Hormones/hormone maodifiers (41) Hepatacytes Unreported In Vitro

[m] Letrozole (19)

i sella
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Letrozole(ckBAM) S5RibociclibAYDDIF;

Ribociclib2£2017457 EiCDKIMEIF, SEHMBATLES
Preclinical Data H*é};ﬁz?‘jﬁ ﬁ: H\_E;E\‘Tgtﬂﬁﬁo *HX?%i#%%HEME*H

FHBEZA19) 79 R HhRE AT,

& AR5 R EF B BIPK

ERRIERS

Concomitants Parameter %/ value S/ esUIT (qQUAlITative) S Source Year v

RADDIEFEERTTRY

D Drug »

1 Ribociclib Succinate ot applicable Human Unreported Unreported Letrozole Letrozole C ratio 0.890 fold Mo FDA spproval package document: 2018
Approval Package (Page:26)
View Full Study PDF 2766k

2 Ribociclib Succinate ot applicable Human Unreported Unreported Letrozole Letrozole PK (unspecified) Mo FDA approval package document: 2016

REERMRT

v SRR MoyS

3 Ribaciclib Succinate ot applicable Human Unreported Unreported PARENT Letrozole PK (unspecified) Mo - 2016
Approval Package (Page:26)
View Full Study PDF 2766k
4 Ribaciclib Succinate ot applicable Human Unreported Unreported PARENT Letrozole PK (unspecified) Mo FDA approval package document: 2016
Approval Package (Page:14)

View Full Study PDF 2766k

5 Ribaciclib Succinate ot applicable Human Unreported Unreported PAREMNT Letrozole PK (unspecified) Na FDA approval package document: 2016
Approval Package (Page:18)

View Full Study PDF 2766k

] Ribociclib Succinate ot applicable Human Unreported Unreported PARENT Letrozole PK (unspecified) MNo FDA approval package decument: 2016
Approval Package (Page:5)

View Full Study PDF 4058k

7 Ribociclib Succinate ot applicable Human Unreported Oral PARENT Letrozole PK (unspecified) MNo FDA approval package decument: 2017
Label {Page:13)

View Full Study PDF 767k

8 Ribociclib Succinate ot applicable Human Unreported Oral Letrozole Letrozole PK (unspecified) MNo FDA approval package decument: 2017
Label {Page:13)

View Full Study PDF 767k

g Ribociclib Succinate ot applicable Human Unreported Unreported Letrozole Letrozole PK (unspecified) Mo FDA approval package decument: 2018
Approval Package (Page:26)

View Full Study PDF 2766k

10 Ribociclib Succinate ot applicable Human Unreported Unreported Letrozole Letrozole Cmin ratio 0.932 fold Mo FDA approval package decument: 2016
Approval Package (Page:26)

View Full Study PDF 2766k

11 Ribociclib Succinate ot applicable Human Unreported Unreported Letrozole Letrozole PK (unspecified) Mo FDA approval package document: 2016
Approval Package (Page:14)
View Full Study PDF 2766k

s ;
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Letrozole(GEEm¥) SRibociclibfgDDI—AT5%

Approval Package 209092/S-000 Part 02

NS & NS e - ol e

ribociclib once daily dose and there is no need for dose adjustment.

It

DDI between ribociclib and aromatase inhibitors

Letrozole: Clinical data suggested no DDI potential between ribociclib and letrozole. Ribociclib
has no clinically relevant effect on letrozole PK based on a comparison of letrozole PK data
between letrozole in combination with ribociclib and letrozole in combination placebo in Study
A2301. letrozole Ctroughs were similar between these treatment arms (GMR: 0.932; 90% ClI: IGRFE P ER, X
0.815, 1.07). Plasma concentrations at 2 h post-dose were also similar between these Hh S5RibociclibA~
treatment arms (GMR: 0.899; 90% ClI: 0.815, 0.992). In a population analysis including 208 1Z7EDDIja)Eh
patients with cancer, 47 patients had concomitant use of letrozole. Concomitant use of

letrozole had no significant effect on ribociclib PK (See section 13.4.3 for detail).

Anastrozole: Clinical data suggested no clinically relevant DDI between ribociclib and

anastrozole. Concentrations of ribociclib and anastrozole administered as coadministrated
drugs (Study E2301) overlapped with concentrations of ribociclib from Study X2101 (Table 11)
and anastrozole administered as a single agent (Table 12).

Table 11. Cross study comparison of steady state ribociclib PK parameters at 600 mg QD dose

E2301 E2301

[Ribociclib + [Ribociclib +

letrozole] letrozole] X2101 [Ribociclib
PK parameter Statistics C1D15 C3D15 single agent]’

Predose (ng/mL) n 5 16 64
Mean (+ SD) 742 (£ 578) 485 (+ 347) 732 (+ 586)
Geo-mean €00 372 558

CV% geo-mean 80 110 91

Cmax (ng/mL) n - 6 57
Mean (x SD) - 2470 ( £ 1022) 2130 (£ 1260)
Geo-mean - 2334 1820
CV% geo-mean - 36 62.4

Al

il i
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Metabolizing Enz. & Transporters search results

g? 143 records from ME&T data: [Ribociclib Succinate (143)]

Browse v Search »v Mytools ~ |

o & B e A

L b £

IP-authorized

L Lo

Showjhide columns > | | Show drugs in... » | | Save El | Export .Ll

. Preclinical Data  Clinical Data  All Data
Filters ¥ _—
Refine search: | qu { ual' M} EnzymefTransporter v Test systern v Species Dose ~v Route v Substar |
= q ~ FMO3 Liver, microsomes Human Unreported In Vitro Unrepo
:
? > [ No@2)
@ CYP3A4 Hepatocytes Human Unreported In Vitro Unrepo
Drugs vo¢
Routes of Administration ~ > E YE {MII
3 CYP3Ad Mat applicable Human Unreported Oral Unrepo
ST v [ ] Blank (Unreported) (57)
Data type - 4 CYP3A4 Liver, microsomes Human Unreported In Yitro Unrepo
Enzyme/transporter name ~
5 Ribociclib Succinate Parent Ribociclib Enzyme Substrate (in FMO3 Unreported Human Unreported In Vitro ALL
Parent/Metabolite N vitro)
Test System v 6 Ribociclib Succinate Parent Ribaciclib Enzyme Substrate (in CYP3A4 Hepatocytes Human Unreported In Vitro Unrepo
vitra)
-+ — e Lol [=1=]
[ e st HERE TRk s
— e Ribociclib Enzyme Substrate (in CYP3A4 Unreported Human Unreported In Vitro Unrepo
Concomitant Frbe |2 [ vitra)
| Tihi B ZE
Years Ribaciclib Succinate Parent Ribaciclib Enzyme Substrate (in FMO3 Hepatocytes Human Unreported In Vitro Unrepo
vitro}
Preclinical Data  Clinical Data  All Data
1D Drug ~ & T ystem v Species Dose Route v Substance measured Concomitants Parameter v Value Result (qualitative) v Source v/ e
1 Ribociclib Succinate ipplicable Human 600 mg, single Unreported PARENT Rifampin Cmax decrease 81% Yes FDA approval package document: 201
Approval Package (Page:25)
View Full Study PDF 2766k
—— kY Cmlz S y
2 Ribociclib Succinate ipplicable Human 600 mg, single Unreported PARENT 15'5 Biﬁ_ g’\] % j‘j }k | uélé/t\, ﬁi ZEEAU C i%ﬂ j]u FDA approval package document: 201
Approval Package (Page:25)
View Full Study PDF 2766k
3 Ribociclib Succinate ipplicable Human 400 mg/d, for & days Crzl Caffeine Midazolam Hydrochloride AUC increase 20% Yes, Minimal \ERA approval package document: 201
bel (Page:13)
View Full Study PDF 767k
4 Ribociclib Succinate ipplicable Human 400 mg/d Unreported Midazolam Midazolam Hydrochloride AUC ratio 3.8 fold Yes FDA approval package document: 201

i sella
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Approval Package (Page:20)
View Full Study PDF 2766k
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Drugs That Are Affected By KISOALI

CYP3A4 and CYPIA2 substrates: A drug interaction trial in healthy subjects was conducted as a cocktail study w
midazolam (sensitive CYP3A4 substrate) and caffeine (sensitive CYP1AZ2 substrate). Compared to midazolam a
caffeine alone, multiple doses of ribociclib (400 mg once daily for 8 days) increased midazolam Ce.. and AUC ¢
fold and 3.8-fold, respectively. Administration of ribociclib at 600 mg once daily is predicted to increase midazo
and AUC by 2.4-lold and 5.2-fold, respectively. The effect of multiple doses of 400 mg ribociclib on caffeine wa
minimal, with Cg,, decreased by 10% and AUC ; increased slightly by 20%. Only weak inhibitory effects on CY
substrates are predicted at 600 mg ribociclib once daily dose.

Gastric pH-elevaiing agents: Coadministration of ribociclib with drugs that elevate the gastric pH was not evalug
clinical trial; however, altered ribociclib absorption was not identified in a population PK analysis and was not p
using physiology based PK models.

Letrozole: Data from a clinical trial in patients with breast cancer and population PK analysis indicated no drug
interaction between ribociclib and letrozole following coadministration of the drugs.

Anastrozole; Data from a clinical trial in patients with breast cancer indicated no clinically relevant drug interact
between ribociclib and anastrozole following coadministration of the drugs.

Exemestane: Data from a clinical trial in patients with breast cancer indicated no clinically relevant drug interact
between ribociclib and exemestane following coadministration of the drugs.

In vitro Studies

Effect of ribociclib on CYP enzymes: In vitro, ribociclib was a reversible inhibitor of CYPIA2, CYP2EI and CY
and a time-dependent inhibitor of CYP3A4/5, at clinically relevant concentrations. In vitro evaluations indicated
KISQALI has no potential to inhibit the activities of CYP2A6, CYP2B6, CYP2CS, CYP2C9, CYP2C19, and C
clinically relevant concentrations. It has no potential for ime-dependent inhibition of CYPLA2, CYP2C9, and C
and no induction of CYP1A2, CYP2B6, CYP2C9 and CYP3A4 at clinically relevant concentrations.

Effect af ribociclib on rransporters: In vitro evaluations indicated that KISQALT has a low potential to inhibit the
activities of drug transporters P-gp, OATPIB1/B3, OCT!1, MATEK?2 at clinically relevant concentrations. KISQ)
inhibit BCRP, OCT2, MATE]L, and human BSEP at clinically relevant concentrations.

Effect of transporters on ribociclib: Based on in vitro data, P-gp and BCRP mediated transport are unlikely to aff
extent of oral absorption of ribociclib at therapeutic doses.

ohselle
ELSEVIER

NDA/BLA Multi-disciplinary Review and Evaluation NDA 209092
KISQALI (ribociclib)

clearance is predi

PRREREYIY  Srifampin (i E) AYMERMR, FIM
PR Ribociclib£#CYP3ARNESIR/ N TIkE(EK
bbbl AUC, N3R5 CYPEEIE SHI—EHEZ

a strong CYP3A4 in

CYP3A Inducers: Coadministration of a strong CYP3A4 inducer (rifampin) decreased the plasma
AUC of ribociclib by B9%. The concomitant use of strong CYP3A4 inducers with ribociclib should
be avoided.

CYP3A Substrates: Coadministration of midazolam (CYP3A4 substrate) with multiple doses of
400 mg ribociclib increased the midazolam exposure by 3.8-fold. Simulations using PBPK
models suggested that ribaciclib given at dose of 600 mg once daily is expected to increase the
midazolam AUC by 5.2-fold. Caution is recemmended when ribociclib is administered with
CYP3A substrates with a narrow therapeutic index.

Letrozole: Data from a clinical trial in patients with breast cancer and population PK analysis
indicated no DD| between ribociclib and letrozole,

Anastrozole: Data from a clinical trial in patients with breast cancer indicated no clinically
relevant DDI between ribociclib and anastrozole.

Exemestane: Data from a clinical trial in patients with breast cancer indicated no clinically
relevant DDI between ribociclib and exemestane.
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a | Summary of US Food and Drug Administration (FDA) advisory committes recommendations and approval decisions.
b | Clarity of outcome of voting dacisions. We considered the effect of the strength of the advisory committes endorsament by creating three aqual

=7 AN H ateqgories: ; :
° ~ categorias: =33% endorsemeant for approval; betwean 33% and 67% endorsemeant for approval; and =67% endorsemant for approval. In B7% of
E F DA E m*\—lg 1 AC}E = #TE committee meetings, the result was either a clear "yas” or *na” vote.
N A\ ¢ | Association betwean the strength of the andorsement by the advisory committes, as measured by the percentage of panel members voting for
a p p rova | pa C ka g e EF' ] ERE[&T&EBE*\_‘L approval, and the median duration batween the meeting and the FDA approval date. The duration varies inversaly with the strength of the andorsement.
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https://www.mckinsey.com/~/media/McKinsey/dotcom/client_service/%20Public%20Sector/Requlatory%20excellence/FDA_advisory _committee _outcomes.ashx

ELSEVIER


https://www.mckinsey.com/~/media/McKinsey/dotcom/client_service/%20Public%20Sector/Regulatory%20excellence/FDA_advisory_committee_outcomes.ashx

FDA-AC---IR & HRIFKE E
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Browse “ Search Vv My tools | I o D ke L v

Quick Search “Acute myeloid leukemia” #Hi7free texti&®R

All These Sources ~  'Acute myeloid leukemia® Search »

EI Include synonyms

Search T‘ESUItS Jump to: page 1 w Showfhide columns 3 |

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

1@9 2033 records from Documents: ["Acute myeloid leukemia® with synonyms]

{L\ ! @ 1D Document with context & Drugname v Source

Fharmacokinetic Data Metabelizing Enz. & Trans. Data Drug Safety Data Filters Y 1 EMA/COMP/B6675/2005 Rev.3 PDF 117k FT— -
o A5, Swadan, in October 2012, What = BE0HE Fyeiais leukens: Mt myeles lsakems is = Dihydrochloride documents
Refine search: dismzsarin ..

e T |2 Background Part 05 {Oncologic Drugs Advisery Committee) PDF MNfA FDA Advisg
Clearall o 960k Document;
4 .y id karmia Franch Assaciation;
. E—— g N:.tmsﬁ?n:;m‘:r. i Eranch Association; Al=360% myslaid ledkamis;

Drugs v oL |3 Questions Part 02 (Oncologic Drugs Advisory Committee) PDF 206k A FDA Advisg
.. | -~ move ook BEGRD RS NBGRGRS (HMIL: 5+CKGROUND - Single arm s 043 ard Document]

Sources ~ 033 0 26~ 25 .
I:I = i oAl 4 Microbiology Review 021174/5-000 PDF 259k Gemtuzumab FDA appro

+ ERERsEEasaned ) . intendsd 1o treat patisns with relapsing BEusE myelais [EukemE MDA Z1-174 QOzogamicin

Microbiologist's Review #2 (HMIL .-
+ || EMA approval documents (2786)

-5 Letter 103353 PDF 200k Filgrastim FDA appro
EI FDA Advisory Committee Docurpe... - in patients with ks Il emkemia has besn approvec. Flaess submit thres capiss of
final ..

EREh Hi% ‘sources’ HIFRIACIRE

+ [ DESI documents (3) 6 Letter 103353/5-1036 PDF 201k Filgrastim FDA appro
. e Wipelsig ILEEkERTE has buwen =ppraved. Plazse submit thres copiss of final printed
[C] Meylers 25) Iabaling 22 tha __
D Mosby’s Drug Consult™ (27) 7 Microbiology Review 021174 PDF 223k Gemtuzu..lrrlab FDA appro
.. intended to treat patients with relzpsing S ApGleiE lSakemiE D4 21-174 Ozogamicin

Microdiologist’s Review #2 (EMIL ...

.
ELSEVIER



FDA-AC-IR1R 53 A [E] T E

= HYZE SR

—EHEATIRTAML (SMEREAREAIM) BRIMEZYIAC RS

Sources ~

+ [] FDA approval packages (1281)

+ [] EMA approval documents (276)
Viedical Imaging Drugsw
+ E FDA Advisory Committee Docume...
+ D Monprescription Drugs Ad...

+ [] DESI documents (3)
—=M| Oncologic Drugs Advisory
— [m] Agenda(12)
— E Background (36)
—— [m] Briefing (72)
— [m] Minutes (10}

— E Other documents (1)

[[] Meylers 25)

D Mosby's Drug Consult™ (27

—— [m] Questions (12)
— [m] Slides (78)
— E Transcript (62)

— [m] Waiver (3)
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Document with context Drug name

Source N

A s13114 3pIH

Background Part 05 (Oncologic Drugs Advisory Committee) POF M/A
965k

... l=toposide;r ALFA=Acute Leukemia French Associztion:

APl=acute ..

Questions Part 02 (Onecologic Drugs Advisory Committee) POF 206k

-.. Newvo poor-risk SENEE fyEloi EkemE (AL BACKGROUND - Single arm studies 043 and
Fel8-20 .

Agenda Part 02 (Oncologic Drugs Advisory Committee) PDF 242k
- MOVD poor- risk SEHE FpEi TeukemmE (MWL), 1:25 p.m. Sponsor Presentation Vien

Pharmaceuticals, Inc ...

Agenda Part 01 (Oncologic Drugs Advisory Committee) PDF 242k

- years or older with de novo poor-risk SEEE el feokemis AWML 1:20 p.m. Opening
Remarks Richard ...

Background Part 02 (Oncologic Drugs Advisory Committee) PDF
219k
... progressed to BIMIL. Page 25, Myelodysplzstic Syndrome, HititE IyElo Legkemis: In the

paragraph discussing ...
Background Part 06 (Oncologic Drugs Advisory Committee) POF
703k

- idarubicin 25 induction for pediatric SEEE FElbiY [BEkEmiE: results from Study BME-SFM
2004. Blood 2013;122 .

FDA Advisory Committes
Documents

FDA Advisory Committee

Documents

FDA Advisory Committes
Documents

FDA Advisory Committes
Documents

FDA Advisory Committes
Documents

FDA Advisory Committes
Documents
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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).

ELSEVIER

BACKGROUND
e Single arm studies 043 and 033
o 28 - 29% remission rate
o GConfounded by the additional drugs
o 30% eligible for other available induction therapies
o Remission duration short

e DSMB halted randomized trial due to excess deaths despite improvement of CR rate

« 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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PharmaPendium® Browse W Search v My tools

Advanced search v e
Free texti& R{EEREUE X HTHER

Search criteria

Find results

PharmaPendium® Browse \/ Search \  Mytools @ | I & B e A F B £F pashod & & @
... with all the words: |5urr0gaie validated|
Search results 126 records from Documents: V4 [surrogate,validated=5] AND (diabetes) with synonyms [QUERY DETAILS]
... within atleastwords of one anoth Refine search results: v Jump to: [page 1 +] | Show/hide columns > | | Show drugs in... > | | SM|E|| | Expor‘t.i,l Search in WEMBASE'
I
... with at least one of the words: |diabetes ke :
g
D ’ )
... without the words: | rugs v 1D Ca?Dncument with context Drug name Source v Year v
Sources M| 1 Assessment Report EMEA/H/C/001243; EMEA/H/C/001243 PDF | Fenofibrate; EMA approval 2011
Include Synonyms 756k Pravastatin Sodium documents
Years hd .. {Important potential risk]:--- --
lexacerbated. worsening of .
Ad"h’a nCEd Sea I'Ch T|p5 2 Briefing 4368 (Endocrinologic and Metabolic Drugs Advisory N/A FDA Advisory Committee 2008
Committee) PDF 756k | Documents |
* Use the 1st field for proximity searching. Proximity terms| 5 - NS IR g Mied 1995:501:1127-33. 2. Frank . R |
NEAR t . retinopathy. M Engl | Med ..
operator. j j
h P L hd h f 3 Background Part 05 (Endocrinologic and Metabolic Drugs N/A FDA Advisory Committee | 2012
The proximity search does NOT search for synonyms Advisory Committee) PDF 641k Documents
Wildcards {* ar 7} can be used here. . (CDER) February 2008 Clinical/Medical [47630¢fx.doc 02/13/08 Guidance for Industry
The number at the end (distance) is how close in the docl b s - i i
phrases to be. The maximum distance for this search is 2| 4 Othgr documen_ts{EndocrlnoIoglc and Metabolic Drugs N/A FDA Advisory Committee 2009
. ; Advisory Committee) PDF 3077k | Documents -
Proximity Searches can also be done on the Quick Search J e A — P |
... Lermm = Distance]




R1BFDA 1FE

PharmaPendium®

Search results 126 records from Documents: # [surrogate,validated=5] AND (diabetes) with synonyms [QUERY DETAILS]

Refine search results:
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Browse Vv Search v Mytoo|s@ | N o 5 e B F Y FE poauthorized B QD @

Sl EEDRRIGARA SR0ESE, IR R
&
o
]
w
ID Caf'Dncument with context Drug name Source Year v
1 Assessment Report EMEA/H/C/001243; EMEA/H/C/001243 PDF | Fenofibrate: EMA approval 2011
756k Pravastatin Sodium documents
... (Important potential risk]: DISBERES ENItS SEETaVAtes HiSbetes melltus
exacerbated. worsening of ..
2 Briefing 4368 (Endocrinologic and Metabolic Drugs Advisory MN/A - FDA Advisory Committee | 2008
Committee) PDF 756k - Documents
. BiSBEEES [FSiE. ™ Engl ] Med. 1933;341 -1127-33. 4. Frank RN, DiSBete :
re'i:mc:npatm.r M Engl | Med ..
3 Background Part 05 (Endocrinologic and Metabolic Drugs M/ FDA Advisory Committes | 2012
Advisory Committee) PDF 641k Documents
... {CDER) February 2008 Clinical/Medical I:\7630dfu.doc 02/13/08 Guidance for Industry
4 Other documents (Endocrinologic and Metabaolic Drugs | FDA Advisory Committee | 2009

Advisory Committee) PDF 3077k
.. =0.0431 MedDRA preferred term Any

| Documents
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EMA Appro‘u‘a| Package EmMa Annroval Dackaga - Cannfihrata: Dravactatin Sadinm = Assessment RE‘FIDIT
T ]
| RS B3 13; EMEA/H/C/001243

& Search this EMA Package

+ All Authorized Presentations = B [E.’,] ‘ O ‘ . Ih ﬁ
+ ANNEXI dyrsllpidaemic hlgh cv rlsk patlents with tw_.rpe 2 diabetic patients Indeed nnlv beneficial effer.ts on
cardiovascular endpoints were observed in patients with high TG and low HDL-C values. This has also
= Assessment Report been extensively discussed during Article 31 referral on fenofibrate. Thus, finally, only an indication
L B 2011-07-01 PDE(756k) that will be limited to this specific population subgroup can be granted by the CHMP.
Assessment Report EM... XU -UAL#
Benefit-risk balance
+ Marketing Authorization Steps
Based on the provided data, benefits on lipid parameters (surrogate endpoints) were effectively
+ Other Information from EMA demonstrated in the subgroup of patients with mixed dyslipidaemia defined by TG >204mg/dl and
) HDL-C <34mag/dL levels. Results are however insufficient to recommend an extensive use in patients
+ Public Assessment Report : with high TG or low HDH-C levels as ariginally claimed. Nevertheless, the importance whether these

biological effects could translate into benefits on cardiovascular endpoints was considered by the CHMP
during the first step of the Pravafenix procedure in the context of the long term use of the
statin/fenofibrate combination. After reviewing data from the ACCORD study, it would appear that
there is a detrimental effect of the long term use of a statin/fenofibrate combination on women. This
gender issue has been extensively discussed during referral on fibrates. Overall, the biological benefit
expressed in the newly worded and approved indication can be recognised for the
pravastatin/fenofibrate combination,

2.8.1. Discussion on the benefit-risk balance

Based on the provided data and the rationale above, Pravafenix is aimed to offer an alternative to a
specifically targeted population; i.e. high CHD-risk adult patients with mixed dyslipidaemia
charactensed tw high TG and Icw HDL-C whose LDL-C are adequately controlled while on a treatment
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Search results 12 records from Documents: 4 [surrogate,unvalidated=5] AND (diabetes) with synonyms [QUERY DETAILS]
® ll\;%i_qiﬁizp';‘*;%i/z_\\*é'%cp G;”;_qﬁ. Jump to: W Showfhide columns > Show drugsin.. » Save =)
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1D & Document with context Drug name Source v Year v
1 Briefing 4355 Part 01 (Blood Products Advisory Committee) N/A FDA Advisory Committee | 2008
PDF 432k Documents
--Endpnint at this time. For the secondary endpoints attack
severity and attack duration ..
2 Briefing 4355 Part 02 (Blood Products Advisory Committee) N/A FDA Advisory Committee : 2008
PDF 466k Documents
... sddition, the secondary endpoint of C1INH levels must be considered an
endpoint at ...
3 Approval Package 020604/5-040 PDF 2381k Somatropin, FDA approval packages 2011
. -relatad svents including new onzet diabetes melitus and iabett ketacidozis i | BlOsynthetic
& langusge upgrade ..
4 Background Part 17 (Cardiovascular and Renal Drugs Advisory | N/A FDA Advisory Committee : 2013
Committee) PDF 2057k Documents
.. of 224 Talvaptan (OPC-41061) NDA 204441 that TKV is an URUSGSESS SUBESEe. THY
was chosen as the .
5 Transcript Part 01 (Peripheral and Central Nervous System N/A FDA Advisory Committee : 2012

Drugs Advisory Committee) PDF 2384k
... to understand 16 that concluding that an effect on an _ 17 -w1'll

Documents
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FDA Advisory Committee - Cardiovascular and Renal Drugs Advisory Committee > 2013-Aug-05

Background Part 17

FDA Advisory Committee

£ search this FDA Advisory Col

'@ 2013-08-05 PDF(2057,
Background Part 17

—— B 20130805 PDF2581
Background Part 18

- @2013—08-05 PDFT16035
Background Part 19

- EEU?S—GS-DS PDFA47 1k,
Background Part 20

'@ 2013-08-05 PDF(3395,
Background Part 21

— '@ 2013-08-05 PDF644k,
Background Part 22

— B2013-08.05 PDF(315k,
Minutes

—— B 2013-08-05 PODE202k,
Other documents

B 20130505 PDF 245k,
Questions Part 01

— B2013.0805 PDE235k,
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progression. Its ability to detectchanges overa relatively short (3-year) period of the
disease’s slow course of progression pem itted estin ation of pow er forw hatwould be a

clinically relevantdegree of change (26% reduction). W hile the sponsoracknow ledges

Page 77 0f 224

This document shows original U.S. government data provided by the U.S. Food & Drug Administration and |s available in the public domain.
It has been processed to faciitale searching and dals exiraction and may be viewed al www_pharmapendium.com

EEM IRARER T,
Bh7s st

Tolapien 0 PC 41061) NDA 204441
that TK'V is an unvalidated sunogate, TKV was chosen as the prin ary endpoint for this
tralbecause if no effectw ere seen I TKV |, itw as believed no other clinical benefits
would be conveyed D patients.

omtm obgy n program w as adap r
the pivotal study and validated Totalkidney volum e also served asam echanisn for
prognostic enrichm ent: data available during protocoldesign supporied an association of
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1 Assessment Report EMEA/H/C/001243; EMEA/H/C/001243 PDF | Fenofibrate: EMA approval 2011
756k Pravastatin Sodium documents
... (Important potential risk]: DISBERES ENItS SEETaVAtes HiSbetes melltus
exacerbated. worsening of ..
2 Briefing 4368 (Endocrinologic and Metabolic Drugs Advisory MN/A - FDA Advisory Committee | 2008
Committee) PDF 756k - Documents
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4. ICH E5, Ethnic Factors in the Acceptability of Foreign Clinical Data

This guidance provides descriptions of PK and PD studies and expresses PD endpoints as
safety and/or efficacy measures of activity thought, but not documented, to be related to
climical benefit (biomarkers), surrogate endpoints, and climical benefit endpoints. The
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.
The guidance establishes a classification system of intrinsic (genetic polymorphism, age,
gender, height, weight, lean body mass, body composition, and organ dysfunction) and
extrinsic (medical practice, diet, use of tobacco, use of alcohol, exposure to pollution and
sunshine, practices in chinical trnial design and conduct, socioeconomic status, compliance
with medication) ethnic factors that can affect safety, efficacy, dosage, and dosage
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 climical data package developed in another region.
These bridging studies range from those that establish similarity of exposure-response
relationship 1n the two regions for a well-established PD effect (e.g., ACE inhibition or
short-term blood pressure response) to a controlled trial in the new region, preferably a
dose-response study, using the pertinent clinical endpoint.

ISHRHREEE
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BESYRISIN,
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ttps://www.fda.gov/downloads/drugs/guidancecomplia http://www.ema.europa.eu/docs/en_GB/document_libra
nceregulatoryinformation/quidances/ucm072109.pdf ry/Scientific_guideline/2009/09/WC500002842.pdf
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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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Quick Search

Ad Effect ici
All These Sources Y e.g. Coronar® artery disorders verse Effects/Toxicity

Targets
E Include synonyms
Pharmapendium" Browse Vv Search % My tools &= |
Find adverse effectftoxicity data across preclini{ Browse drugs Browse drugs - Antineoplastics
Antineoplastics, monoclonal antibodies
& antineoplastics, monoclonal antibodies [x]

Drugs: Ado-Trastuzumab Emtansine

B Bal Alemtuzumab
H Iy Antineoplastics, monoclonal antibod... Atezolizumab
. Avelumab

Bevacizumab
Blinatumomab
Brentuximab Vedotin
Catumaxomab
Cetuximab
Daratumumab

e ..viewall ...
!z Biology data: i

Antineoplastics,  View Metabolizing Enz. & Trans. Data

_ monoclonal sntibodies  iew Drug Safety Data
Chemistry Search Efficacy Data View FAERS Data

Pharmacokinetic Data Metabalizing Enz. & Trans. Data

View Efficacy Data
View Activity Data

Primary targets: (D19 Antigen %)

CD20 Antigen (24
SZ s A 'l‘;%‘ SZ ‘%—33*%’ *E 3 J D3 Antigen @
1B PPRE SRR IR T 24 £3 CD33 Antigen ()

kY 3 - - CD38 antigen @

approvalX 4 RIPKE#E, antineoplastics o2 ntgen
EGFR Receptor 2 Protein (HER2) (24
Epidermal Growth Factor (EGFR) Receptors (1:2)
Erbe1 (24
Glycolipid GD2 ¢
... view all ...
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Pharmacokinetic data search results

£ 8043 records from PK Data: [Antineop! Jonal antibodies (8043)]

Filters 7 Preclinical Data  Clinical Data  All Data
D Drug v L Spe:i:s\l/'

Refine search:
Apply

Parameter ranges

1 Ado-Trastuzuma

A siEepiH

Parameter ranges
= E Absorption (3250)

—— ] Bicavailability (4)

[ ceu

[[] cavg13s)
[®] Cmax(1536)
[] cmin (902)

—4 D Time values (356)

= E Concentrations (2890)

A Y

AE

2 Ado-Trastuzumab Human
Emtansine
Drugs
3 Ado-Trastuzumab Human
Routes of Administration Emtansine
Sources
Ado-Trastuzumab Human
Study Group V3 Emtansine
Radiolabelled v 5 Human
Emtansine
Metabolites/Enantiomers v
Concomitant v 6 Ade-Trastuzumab
Emtansine
Tissue spacific v
7 Ado-Trastuzumab
Years Y Emtansine
2 Ado-Trastuzumab Human
Emtansine

T

T —

i

E

EVIER

— |:| Mivolumab
— D Obinutuzu

— D Ofatumum:

—— [] Olaratumak
—— [®] Panitumum
—— ] Pertuzuma
—— [ Ramucirum

— D Ranibizuma

N & D e B L £ pated & O @
Showfhide columns > | | Show drugsin... » | | Save Bl | Expon.1,|
Route Parameter Parameter Value SD v t v
CLi(antibody-drug 0.68 L/d
Par
o "7-'['. -+ ‘#
a0 ETIERIEE R R AT LAt — 2 5 Hexcel
Intravenous T1/2(conjugate (ADC)) 40d %5 1;& 1%%:-5% E}] AN 1-)7[
L= 7]
body-drug conji 3131
Pharmacokinetic data search results Show/hide columns 3 | | Show drugs in... > | | Save Ell xport
£ 71 records from PK Data: [Antineoplastics, monoclonal antibodies (71)] AND [Panitumumab (71)] AND [Cmax (71) ug/g]
Export data
Preclinical Data  Clinical Data  All Data Deselect all columns  Select all columns
_ Select columns for export
'
D Drug v & Species v Study Group v Dose v A Route v ) Chemical Structure = B Assay R
NE Panitumumab Human advanced solid 0.75 mgfkg Intravenous Cmax | [ Radiolabelled 1] Sex Parameter Concomitant
o ‘tumors
H ¥l Species [ age ¥l Parameter Value ) Comments
s
ﬁ [ Study Number Dose Parameter Normalized Value (only standard units are normalized) Source
@
> |2 Panitumumab Human advanced solid 1mgfkg Intravenous Cmax Study Group [ Duration Parameter Unit (onl dard units are )] ear
t
umers O Study Name Route ¥ sp
3 Panitumumab Human advaneed solid 1.5 mg/ke Intravenous Cmax | > Export as Excel document (xls)
tumors > Export as Excel document (.xlsx)
» Export as tab delimited (itsv)
4 Panitumumab Human advaneed solid 2 mgikg Intravenous Cmax | > Exportas comma delimited (.csv)
‘tumors
Review (Page:*
View Full Study PDF 7352k
5 Panitumumab Human metastatic colorectal 2.5 mg/kg Intravenous Crmax 112.7 ug/mL week 26 DA spprovsl pckage document:
cancer Clinical Pharmacology and
Biopharmaceutics Review (Page::
View Full Study PDF 7352k
] Panitumumab Human metastatic colorectal 2.5 mg/kg Intravenous Crax 1210 ug/mL week 44 FDA approval package document:
cancer Clinical Pharmacology and
Biopharmaceutics Review (Page::
View Full Study PDF 7352k
7 Panitumumab Human metastatic colorectal 2.5 mg/kg Intravenous Cmax 56.3 ug/mL FDA approval package document:

cancer

Clinical Pharmacology and
Biopharmaceutics Review (Page::
View Full Study PDF 7352k
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Pharmacokinetic Data Search Results For: Drugs: [Antineoplastics, monoclonal antibedies (71)] AND [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 Parametel

Panitumumab Human |advanced solid tumors 0.75 mg/kg Intravenous [Cmax 14 (9 to 20) ug/mL |14 (9 to 20) ug/mL
Panitumumab Human __|advanced solid tumors 1 ma/kg Intravenous [Cmax 28 (24 to 31) ug/mL |28 (24 to 31) ug/mL
Panitumumab Human |advanced solid tumors 1.5 mg/kg Intravenous [Cmax 34 (26 to 40) ug/mL |34 (26 to 40) ug/mL
Panitumumab Human |advanced solid tumors 2 mg/kg Intravenous [Cmax 50 (40 to 53) ug/mL |50 (40 to 53) ug/mL
Panitumumab Human | metastatic colorectal cancer 2.5 mg/kg Intravenous |Cmax 112.7 ug/mL |112.7 (112.7 t0 112.7) ug/mL
Panitumumab Human | metastatic colorectal cancer 2.5 mg/kg Intravenous |Cmax 121 ug/mL |121 (121 to 121) ug/mL
Panitumumab Human i cancer 2.5 mg/kg Intravenous Cmax 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 ua/mL |64 (64 to 64) ua/mL
Panitumumab Human |metastatic colorectal cancer 2.5 mg/kg Intravenous || § |
Panitumumab Human _|Japanese with advanced solid tumors 2.5 mg/kg Intravenous | 6 | _Parameter Normalized Unit (only standard units are normalized) | SD [ Concomitant Source | Source Link Year
Panitumumab Human _|metastatic colorectal cancer 2.5 mg/kg Intravenous | 7 ug/mL EDA approval package document: Clinical Pharmacology and Biopharm https://wwww.pharmapendium. com/#/bre
Panitumumab Human | metastatic colorectal cancer 2.5 mg/kg Intravenous | & ug/mL FDA approval package document: Clinical Pharmacology and Biopharma https: //wwww.pharmapendium. comy/# /brt
Panitumumab Human metastatic colorectal cancer 2.5 mg/kg Intravenous || 9 |ug/mL EDA approval package document: Clinical Pharmacology and Bi ittps:/wwaw. pharmapendium.com/#/br
Fanitumumab Human__|Japanese with advanced solid tumers 2.5 mg/kg Intravenous | 10 [ug/mL [FDA approval package document: Clinical Pharmacology and Biopharmd https://wiw-pharmapendium.com/#/br
Panitumumab Human 2.5 mg/kg Intravenous [ 11 ug/mL wieek 26 [EDA approval package document: Clinical Pharmacology and Bi g https://wmww.pharmapendium.com/#/br

Panitumumah Human renal carcinoma 2.5 mg/kg/wk Intravenous | 12 lug/mL week 44 EDA approval package document: C| \mcal Pharmacology and Biopharmd hitps://www.pharmapendium.com;/#/br
Panitumumab Human _|advanced solid tumors 3.5 ma/kg Intravenous |13 ug/mL ittps://wawivs. pharmapendium. com/#/bro
Panitumumab Human __|advanced solid tumors 5 mg/kg Intravenous | 14 |ug/mL Clinical Pharmacolot ttps: //wiwaw. pharmapendium. com/# /b
Panitumumnab Human__|colorectal cancer, various other solid tumour|6 mg/kg Intravenous |19 \ug/mL Clinical Pharmacology and Biopharmdhtips://wwwv.pharmapendium. com/#/br
Panitumumab Human | metastatic colorectal cancer 6 mg/kg Intravenous | 16 ug/mL :ffugvt.pharmapendium.com)# /br
Panitumumab Human _|advanced solid tumors 6 ma/kq Intravenous | 17 wa/mL ol Pharmacology and Biopharmd] /fwvows.pharmapendium.com/#/brov |

Panitumumab Human _[solid tumours that had proven refractory to d6 mg/kg Intravenous || 18/ug/mL week 17 Clinical Pharmacolos :/ /v pharmapendium. com/#/br
Panitumumab Human __[solid tumours that had proven refractory to d6 mg/kg Tntravenaus | 12 (ua/mL wieek 8 Clinical Pharmacology and Biopharmd hitps://www.pharmapendium.com'#/br
Panitumumab Human 6 ma/kg Tntravenous |5 ug/ml. week 35 ittps: /v, harmaend\um.com,’#[br
Fanitumumab Human 6 Eg:ik Tntravenous | 2. La/mL proval | e document: Clinical Pharmacolot ITEDS: /. #/brov]
Panit b H d 3 solid & 5 —‘qykg m—"t 22 |ug/mL 35.0 EMA approval document: Scientific Discussion, page:15 PDF 506k https://wwwi.pharmapendium.com/#/brov[2007
r— Tan A anger SOl umors ma/a [OVENOUS §25 ug/mL. B.0lweek 23 oval packsge document: Clinical Pharmacology and Biopharmd https:/,/wviw. pharmapendium.com//br

Panitumumab Human |advanced solid tumors 6 ma/kg Intravenous
Panitumumab Human 6 mg/kg Intravenous

24 [ug/mL proval package document: Clinical Pharmacology and Biopharmd https://wws.pharmapendium.com/#/br
25 lug/mL armd https://wwww. pharmapendium. com/# /bre

Human _|Japanese with ady d solid tumors 6 ma/kq 26 lug/mL https://vvw.pharmapendium.com/#/brov[2007
Human solid turmours that had proven refractory to d6 ma/kg Intravenous py_ug[mL 24.6\week 23 :{ fvawws. pharmapendium. comy/#/br

Intravenous

28 ug/mL </ fwiviwi.pharmapendium. com/#/br
29 ug/mL EMA approval document: Scientific Discussion, page:17 PDF 506k https://wweve.pharmapendium.com/#/brov[2007

30 ug/mL EMA approval document: Scientific Discussion, page:17 PDF 506k https://wwvs.pharmapendium.com/#/brov[2007
31 ug/mL 59.0| EMA approval document: ANNEX I, page:16 PDF 477k https://www.pharmapendium.comy/#/br
32 ug/mL 59.0) EDA approval package document: Label 125147/5-0067, page:10 PDF 9 https://www.pharmapendium.com/#/brov|2009
|ug/mL H https://waww.pharmapendium.com/#/br
ug/mL ttps'[,’www pharmapendium.com/#/br
ugfmL . packas ittps://www. pharmapendium. comy/#/bre

RS
SR, AR, ETHTEENE, (oo T
) 7 ’ -4 ’ ug/mL EMA approval document: Sclenmc Discussian, https://y .| h
M g H.j. N *Ej: % ug/mL after the third dose EDA approval package document: Administrative documents 125147/5-| https:[,'www.pharmapend\um.com,’#[br
™ = JE N y l u E N 0 JE ug/mL . EDA approval package document: Clinical Pharmacology and Biopharmd https://www».pharmapendium.com/# /bre

. 0 ug/mL EDA approval package document: Clinical Pharmacology and Biopharmd hitps://wwaw.pharmapendium.com;/#/br
§ ug/mL EMA approval document: Scientific Discussion, page:17 PDF 506k https://wwwi.pharmapendium.com/#/brt
’ = Z 4 ':aﬂ ument: Scientific Discussion, pag D pharmap:
DA aj

ug/mL roval package document: Administrative documents 125147/S-|https://www.pharmapendium.com/# /brc
|ug/mL . |FDA approval package document: Label 125147/5-0000, page:2 PDF 13https://wwwy.pharmapendium.com/#/br
T I T

=y rw——r liminal n
Pharmacokinetic Data [4]

ELSEVIER



Pharmacokinetic---JRI5 R E

FDA Approval Package - Panitumumab = Clinical Pharmacology and Biopharmaceutics Review

Clinical Pharmacology and Biopharmaceutics Review 125147/5-0000
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‘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 mgfkg Q2W was well tolerated 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

ETe=2

FDA Approval Package - Panitumumab = Clinical Pharmacology and Biopharmaceutics Review

Clinical Pharmacology and Biopharmaceutics Review 125147/5-0000

& -]

| o ————— e 112 L S
= —

non-Japanese subjects; however, based on the limited sample size in these 2 dose cohorts (6
subjeéts in cach cohort), conclusions on the comparison of the PK between non-Japanese and
i Japanese subjects cannot be made at this time. Additional PK data in the Japanesz pnpu]m
will be collected from the § mg/kg Q3W. No postdose bl =
humsan antibodies to Panitumumab in cither cohort as of data cutof¥.

Study 20025404

A Two Part, Multiple Dose: Clinical Trial of the Safety and Efficacy of ABX-EGF in
Combination with Paclitaxel and Carboplatin in Patients with Advanced Non-small Cell
Lung Cancer

Methodology: ‘

Open-label, multi sequential d Tati with paclitaxel and
carboplatin chemotherapy in subjects with ldvumed N‘SCI..C Subjects received up (0

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 weeks of chemotherapy and Panitumumab,
subjects with an objective tumor response or stable disease could receive up to

18 additional weeks of Panitumumab monotherapy (36 wecks total).

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

total
A oam b

FIGURE 16: Comparison of Mean (SE) PK Profiles between Non-Tapanese (Studies
20030138 and 20030251) and Japanese Subjects (Study 20040193

As body weight increased, the AUC showed a trend of decreasing for the fixed-dose
regimen (Figure 17, right pancl), whercas it showed a trend of increasing for the weight-
based regimen (Figure 17, left panel). Furthermore, a ratio in AUCs across weight of
1.46 for a weight-based and 2.5 for a fixed dose suggests that the weight-based dosing.
regimen is expeeted to result in lower variability in Panitumumab exposure.

6 mg/kg 420 mg Y
o ° o
H o 7 H
g ¢
E &
B -
£ 100 150 50 100 50
Wr N wr
FIGURE 17 Relationship between Body Weight and Simulated Steady State Exposure for
Panitumumab Administered Once Every 2 Wecks (per sponsor’s report # 104311)
e R I4 4 30 of 133 Y|
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Intestinal uptake:
ASBT,OCT1, OATP-B,

Intestinal efflux: |
P-gp, MRP2, BCRP
OATP-A

PO dosing

P-gp, BCRP, MRP2,

Biliary excretion:
BSEP, MDR3 J

IV administration -K

P-gp, BCRP, MRP2

Brain transport: V
OAT3 (OATP-A, MCT) J

Vascular space [ [SVer,

~Interstitial space
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Renalreuptake: J

OATP-A,-B,-C, -8, NTCP,

Hepatic uptake:
OAT1,0CT1 J

Fecal excretion

OAT1-3,0CT2, MRP2,

Renalsecretion:
MRP4, P-gp J

Urinary excretion

OATP-A, PepT2
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Are t
management strategy?

Yes. Copanlisib is primary metabolized by CYP3A4, Strong CYP3A modulators have significant
effect on copanlisib exposures, Avoid concomitant use of strong CYP3A inducers and consider
alternative concomitant medications with less potential for CYP3A induction. Dose reduction to
45 mg is recommended when coadministration of ALIQOPA with a strong CYP3A inhibitor.

There is a DDI potential between copanlisib and substrates of renal transporter MATEZ-K. At
recommended dosing regimen, copanlisib achieves Cmax around 1 pM that is about 10-fold of
it6.1Cp (0,08 40} For MATE2-K. Metformin.i itive MATE 2K substrat y

concomitant medicine in the pivotal trial to control hyperglycemia. It is also expected that

W copanlisib 5 %4415 % F Mate2-K i 4 Z (8] F2 ZEDDI X &

substrates such as metformin, a post-marketing requirement will be issued.
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Label 209936/5-001
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C lu.lu’l.

Copanlisib is not an inhibitor of the metabolism of drugs that are substrates of the major CYP isoforms
(CYPIA2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, and 3A4) or uridine diphosphate-glucuronosyltransferase
isoforms (UGT) or dihydropyrimidine dehydrogenase (DPD) at therapeutic 60 mg dose plasma
concentrations. Copanlisib is not an inducer of CYPIA2, CYP2B6 and CYP3A.

E fiectofC opanlisib on D rug Transporter Substrates

Copanlisib is not an inhibitor of P-gp, BCRP, multi-drug resistance-associated protein (MRP2), bile salt
export pump (BSEP), OATPIBI1, OATPIB3, OATI1, OAT3, OCTI1, OCT2, and MATE]1 at therapeutic 60
mg dose plasma concentrations.

Copanlisib is an inhibitor of MATE2-K (ICsy: 0.09 uM). Based on the PK of copanlisib, inhibition may
occur after copanlisib infusion at approved recommended dosage. The clinical significance of this potential
inhibition on plasma concentrations of concomitantly administered drugs that are MATE2-K substrates is
unknown.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been conducted with copanlisib.
Copanlisib did not cause genetic damage in 11 VIro or 1 VA0 assays.

Fertility studies with copanlisib were not conducted; however, adverse findings in male and female
reproductive systems were observed in the repeat dose toxicity studies. Findings in the male rats and/or dogs
included effects on the testes (germinal epithelial degeneration, decreased weight, and/or tubular atrophy),
cpldldymldcs (spcrmanc debris, decreased weight, and/or olq,ospcrmna/aspcnma) and prostate (reduced

AT sas | b
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PharmaPendium® Browse v Search v Mytools v | I # B w A 4 ¥ &F rengw &

DDI Prediction Helpon charts > | ]
Predict interactions

198 records from DDI Risk Calculator: g victim: test 1

Select ¥

HI

Results
D Perpetrator v &1 Dose v MBI »  AUCRatio v Count v Min. v Ma Mean D
11 @) Citalopram Multiple 132 Loos Lo41 1014 0.000
FETM R FIDDIZE R 1,
]’ﬁi b)) | ? 147856
e Anticepressant

S Hexcel#&1%, _m:uZH'J o

Drug Type: Approved

E,] Qd:% H& ﬁi X—,l- tt j-ﬁir L ] 2 (+)-Propaxyphene Multiple

91412

CYP2D6 N F 5 2 3% T

Dev.: +

N SEMR AR e R o e s

3 ()-Omeprazole Multiple

DDIXLB& HI 45 R s

Antiulcerative

4 2.509 6.835 4677 2157

88 1.005 1.09 1.036 0.027

Proton pump inhibitor
A Dev.: -
ELSEVIER Drug Type: Approved
4 Acamprosate Multiple
241873

126 1.01 1.238 1.089 0.06
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EDDIXL &

A B D G H | ] K L A I 0 |«
1 | Victim Perpetratorl AUC Ratio
2 ~ | Mams Therapeutic class - |Dossfunit |~ [Min-TIna; ~ | Mai — |SD ~ | Wedig ~ | 3th Pan — | 85th Pen — | Count |~ Caolor AUC rati
B |testl (+)-Propoxypheng —Analgssic. narcotic/opiate— 06g 2
72 |[test 1 Budipine —Antiparkinsonian— L 0.01 1
101 [tast 1 Cimal:i:lina- —ﬁmti?staminic—AntiuIcaratiua— I%m ﬁ"ﬁ’\]{%%%ﬁ”i@ 0.3 qq 180
102/test 1 Cimeatidine —Antihistaminic—Antiulcerative— 08g o (] o
237[testl | Fluvoxamine —Antidepressant— 0.05q 1@ P @ ¥ E L} b
23g|test 1  Fluvoxaming —Antideprassant— 0lg 36
281(test 1 | Mibefradil —Antianginal-Antinypartansive—Calcium channsl blocker— 0.043 g 17
202[test 1 | Mibefradil —Antianginal-Antihypartensive—Calcium channel blocker— 0lg 17
203|test 1 Mibefradil —Antianginal-Antihypsertensive—Calcium channsl blocker— 0.15q 17
2o4(test 1 | Mibefradil —Antianginal-Antihypartansive—Calcium channsl blocker— 0.25qg 17
23z(test 1  Milotinib —Antinsoplastic— 08g 2
334[test 1 Milotinib —Antinsoplastic— l2g 2
350|test 1 Paroxstine —Antideprassant— 0.02q 176
351(test 1 Paroxstine —Antidsoressant— NN a 42
352(test 1  Paroxetine —Al A B c D E F G H
353/test 1 Pazopanib a1 [Export date: 19-08-2019 _ |
373ltest 1 Propafencns _Al 13% Tetslxbnllmlng Eagzymes And Transporters Data Search Results For: Data type: [Drug as Enzyme Inducer (0) OR Drug as Enzyme Inhibitor (68)] AND Enzyme/Transporter name: [CYP2D6 (68)] ANC
E P _ otal results: 2
ZEE E:Ei gﬁ:::i::: _i: 4 |Sort order: Drug (Ascending); CYPZDG*W%U?I(IJEE%}?;%%U
3g2/test 1 Quinidine —ar S _ -
apaltestl  Rilpivirine A b : Drug Parenthetaboﬁte : Substance Studied Data T?De. Enzyme/ Transporter : lTest system (== L @ \.!a [ ] k| i
4p5testl  Rilpiviring _Am _Ab!raterune Acetate Metabol!te Ab!raterane Enzyme Inh!tl!tur (!n \r!tru] CYP2D6 L!\rer, microsomes uman __ [Unreported
406 test 1 Rilpiviring ALl Ab!raterune Acetate Metabol!te Ab!raterane Enzyme Inh!tl!tur [!n \r!tm] CYP2D6 Liver, micrasomes Human  |Unreported
407 tsst 1 Rilpivirine _ay 3 |Abiraterone Acetate Metabolite Abiraterone (CB7598) Enzyme Inhibitor (in vitro) CYP2D6 Unreported Human  |0.1-10 uM
Aooitest1 | Taramabant Al 10 |Abiraterone Acetate Parent Abiraterone Acetate Enzyme Inhibitor (in vitro) CYP2D6 Unreported Human  |Unreported
cipltest1  Terbinafine Al 11 | Abiraterone Acetate Parent Abiraterone Acetate Enzyme Inhibitor (in vitro) CYP2D6 Liver, microsomes Human  |Unreported
Ea R 12 |Abiraterone Acetate Metabolite Abiraterone Enzyme Inhibitor (in vitro} CYP2D6 Liver, microsomes Human  |Unreported
' Overview 13 |Abiraterone Acetate Parent Abiraterone Acetate Enzyme Inhibitor (in vitro) CYP2D6 Liver, microsomes Human _ |Unreported
14 | Abiraterone Acetate Parent Abiraterone Acetate Enzyme Inhibitor (in vitro) CYP2D6 Unreported Human  [0.1 -10 uM
15 | Abiraterone Acetate Parent Abiraterone Acetate Enzyme Inhibitor (in vitro) CYP2D6 Liver, microsomes Human  |Unreported
16 |Abiraterone Acetate Metabolite Abiraterone Enzyme Inhibitor (in vitro) CYP2D6 Liver, microsomes Human  |Unreported
17 |Abiraterone Acetate Metabolite Abiraterone Enzyme Inhibitor (in vitro) CYP2D6 Liver, micrasomes Human  |Unreported
18 |Abiraterone Acetate Metabolite Abiraterone Enzyme Inhibitor (in vitro) CYP2D6 Liver, microsomes Human  |Unreported
19 |Abiraterone Acetate Parent Abiraterone Acetate Enzyme Inhibitor (in vitro) CYP2D6 Liver, microsomes Human  |Unreported
20 |Abiraterone Acetate Parent Abiraterone Acetate Enzyme Inhibitor (in vitro) CYP2D6 Liver, microsomes Human  |Unreported
21 |Abiraterone Acetate Parent Abiraterone Acetate Enzyme Inhibitor (in vitro) CYP2D6 Liver, microsomes Human  |Unreported
22 |Abiraterone Acetate Parent Abiraterone Acetate Enzyme Inhibitor (in vitro) CYP2D6 Liver, micrasomes Human  |Unreported
23 |Abiraterone Acetate Metabolite Abiraterone Enzyme Inhibitor (in vitro) CYP2D6 Liver, microsomes Human  |Unreported
24 |Abiraterone Acetate Metabolite Abiraterone Enzyme Inhibitor (in vitro) CYP2D6 Hepatocytes Human  |0.1-10 uM
25 | Asenapine Maleate Parent Asenapine Enzyme Inhibitor (in vitro) CYP2D6 Unreported Human  |Unreported
26 |Buprenorphine Parent Buprenorphine Enzyme Inhibitor (in vitro) CYP2D6 Enzyme, recombinant Human  |Unreported
27 |Cinacalcet Hydrochloride Parent Cinacalcet hydrochloride Enzyme Inhibitor (in vitro) CYP2D6 Unreported Human |Unreported

ELSEVIER
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- BSGiHERe.g, DDI RETHER) 2T ERDDISRR - SESAEASIERRIERRREN, ATIHMESEEAYZEMDDIRNK, FhERL R LS R

- DDIRC R EBNKEMNE (WAIRENKIRE) , HUEFHITODITUN. FRIK G SR MR SRR — it

BUE, AU TE R - HUAEHNZFEE (PBPKEIE-FIM, SImCYP) REABMAMENS MIEIERAZIMPBPKIEEL A
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DDl risk calculated (e.g., using a Mechanistic Static model (DDIRC)):
o AT XIER IR AR I 1T DDIR R 2 (HE 1
« ARAAIGKET, IGKSELEHR R HIERE




PharmaPendium DDI X &t E2§(DDIRC)
FUNEERDDINE (ZREANERELD)

© ARGV AME (m)IE, I&K) &FRZEDDIEAER X
- BLTMHAYIS TEMAGR N
-« EMEINE LAY R

BEW: SYMERIEMOBRE N
FEH: MTSRBMNATER, MENTESNERHHZ

L Inactive metabolite 1 Inactive metabolite

DrugA  Drug B 1Drug plasma conc. DrugA Drug B 1 Drug plasma conc.

s #CYP3A 159, WCYP3AK
15 CYP3A 4




DDIRC =f#:
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CYP inhibition

(reversible and time-dependent inhibition, TDI)

I CYP induction I

v

'

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

[a]

4

Basic models

= Reversible inhibitor, Ry = 1 + [I]/K;

Is the calculated R value >1.1 (also, for CYP3A
inhibitors given orally, is alternate R value>11)™?

* IDI Ry = (K e +Ksog)/Kieg A Kopp ke X(T/Kr+1])

Is increase in mRNA > a predefined threshold™?
Or, is the calculated R value<1/1.1 (i.e., 0.9)?
Rs=1/(1+d XE o X[T]//(ECs5p +[I]))'9

No Label as non inhibitor or non __No
Yes = inducer based on in vitro data = Yes
Mechanistic models
Is AUCR >1.25 (inhibition) or AUCR <0.8 (induction)? "
4 s : v
Estimate AUCR of a sensitive probe substrate using
Investigational o ] Investigational
drug likely a - a mechanistic static model™ drue likely a
7D S B tha b It \ €~ T d
CYP inhibitor AUCR =| ¢ L .. . 1 CYP inducer
: Ao xBxC xU-F ¢ F, )\ [ap xBu x CpJx fn + (- £0)
- or a dynamic model, including PBPK?
No Label as non-
i »]  inhibitor or non-
Yes mnducer
v

_.I Conduct a clinical study using an appropriate probe substrate (el I._

R ST
ELSEVIER

Guidance for Industry Drug Interaction

Studies
Study Design, Data Analysis, Implications
for Dosing and Labeling Recommendations

February 2012

‘RIGE R T i BV AR, BIEZ9HFF
RIUIFER, (ENXTIZ9Y L L IEFBZILEHTTE

IR — B85, A E BFE (L ZT 29 FI B M

g 2 |5)8925 185 7 FIEA F/E. 7



DDIRC %#

Bi1 DDI &

IRIEFDARIERE, FIAHEHEIERMRIEAEBERR

EE:

- EMAYASEE RT3 ZHNAMEE
{ER N, SHEESHEMAKARNEEN
THIZFEH, _JZ%H%FH#J_% gﬂi'ﬁﬁug
- BEEEEMEELE YA TT R

-%ﬁﬁﬁﬁ%%ﬁ%%ﬁﬁﬁ%hm,m%
AR = IR gE PR XU .

ST R R SE T AR 3R

Real example of how DDIRC
impacted clinical trial design

NO DDI prediCted Wlth Sensitive substrate AUC increase
sensitive substrates of CYP1A2 Caffeine
CYPlAZ, 286, 2C8, 2C9, CYP2B6 Bupropion
2C19, 2D6 CYP2C8 Repaglinide
CYP2C9 Celecoxib
e . CYP2C19 Omeprazole
Sl_gmflcant DDI _p_redICted CYP2D6 Dextromethorphan
with some sensitive Lovastatin
substrates of CYP3A4 ';isoléipine
uspirone
Sildenafil
Saquinavir
CYP3A4/5 “;":j;‘;';t‘
CYP3A4 substrates Alfentari
- . Triazolam
prohibited from clinical Maraviroc
'[I‘I al S Aprepitant
Darunavir

Understanding how to manage DDI risks impacts CT design and may allow
marketing of a drug that would otherwise have an unacceptable level of risk

ELSEVIER




How does the DDI Risk Calculator work?

It uses a Mechanistic Approach, extrapolating In vitro data on drug
metabolism to humans in order to predict drug-drug interactions (called In
vitro In vivo extrapolation or IVIVE)

Some background:
In vitro refers to techniques used to perform a given procedure outside a
living organism — e.g., experiments performed in a test tube or cell culture

In vivo refers to experimentation using a whole living organism
— e.g., experiments performed in an animal model In vitro

In vivo

&0

ELSEVIER
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Predicting hepatic

clearance
In vitro clearance (Cl,) values are
determined (K., and V,.,)

- =2 . Cliper
"/ e g of Liver

Clint, in vivo per

CIint
« Scaling Factor 1 extrapolates this
data to clearance per gram of liver
HLM : : . :
« This number is multiplied by the liver
weight (Scaling Factor 2) to
HHEP extrapolate the data to clearance in
the liver (Clint, in vivo)
P450 « The ‘Well Stirred’ model is applied to

determine level of hepatic clearance
in the body
(Clin vivo/L/h)

ELSEVIER
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A W |

BHERERY,
Scaling Factor 1
HIRBEAINEI I F R Gl EkmA
vmax) HYEHER T IHETAYERE

: Cl,, per
‘- ﬁ g of Liver There are different In vitro approaches using different
In glitrcn A human derived materials:
ik * Human Liver microsomes (HLM)
* Human hepatocytes (HHEP)
HLM _ « Recombinant enzymes (rhP450) using different cell
systems:
HHEP — - Baculovirus
* Lymphoblastoid
rhP450 “ « E. Coli
* Yeast

Different scaling
factors are applied
depending on the In
vitro system used

ELSEVIER
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Scaling Factor 1 (continued)

Results from recombinant enzyme

experiments are scaled up to human liver
microsomes (HLM) using values from the
DDI Risk Calculator before they are
extrapolated to In vivo clearance.

Proprietary Victim Drug

scaling factors:

Victim Perpetrators

Please enter proprietary data for the victim drug:
Victim definition

*Compound name: |x

Abundance

The user can choose between 3 different

Relative Activity Factor (RAF)
Intersystem Extrapolation Factor (ISEF)

Hepatic Meatabaolism methods
© User Defined H ©Hm b ® sz H @ baculovirus
® predicted ® hRecombinant H rer H © Lymphoblastoid
H © abundance H ©c coi
b © veast
fmi(E) Prediction
In Witro enzyme contribution : fm{E)vitro
Enzyme(s) kdeg {rnin-1',ln Clint (pl/min/pmol) Km (pM) Vmax (pmol/min/pmol) [Clprot (g/1) ISEFﬂ Abund. [pmolfmg}n
‘cypiaz  v|  |0.0003 i 0.9 i | B
| Select r | ﬂ ﬂ ﬂ

ELSEVIER
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Scaling Factor 2

Clint per e\ P
g of Liver prssing

| -.c_ Clmt invivo P€r
Liver

A W |

The second scaling
factor determines the
clearance in the liver
by multiplying by liver
weight

ELSEVIER

BRI NN

Scaling Factor 3

Clint, in vivo per
Liver

Clin vivo L/h

The third scaling factor
is application of the
well-stirred model to
estimate hepatic drug
clearance

DDIRC




DDIRC % FBFEBRZITHE

Clint. invivo-PEr
Liver

Clin vivo L/h

DDIRC

ELSEVIER

] Well-Stirred$=38!

Well-stirred model(ﬁﬁ&% R FFAE 2 — B Ih A

=B, BXAMKEEEZNFZEDZEEN

Parallel-tube model (B{TEHRE): BT it 2 —2A +H[E] Y F

}1_‘_IHIE§|JE’JE-.'¥, AE MR EERT IS = AR ER

Dispersion model GREURE): AT At 2 — A ER M%7

%{EH’JI_J{U(M*O TEEAYRE N T 7o HH 7R
|

FARA

RE IR AR R R &S FHRVEEL

PAN
> BERSSHEEBEREMAE EIHEDDISX K

Handbook of Essential Pharmacokinetics, Pharmacodynamics and Drug Metabolism for
Industrial Scientists 2002, Kwon, Younggil
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DDIRC Demo: Test compound as
a victim

Empowering Knowledge




AMAUEMAZELY

- FMR L EMEREZS (M2) <BNBEEERXAR
o TR S ST EREESGYINIER X &R

Test compound
MW: 475.6 MW: 473.6

EAEEERKRZE (Recombinant Intrinsic Clearance)
MAIFR G (Cell system: Insect cells Infected with Bacculovirus)
« M1l. 3A4 Km=8.6pM Vmax=0.87 pmol/min/pmol [C] prot=0.5 mg/ml

« M2: 3A4 Km=32uM  Vmax=3 pmol/min/pmol [C] prot=0.5 mg/ml
2C9 Km=4 uM Vmax=0.1 pmol/min/pmol [C] prot=0.5 mg/ml
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»Binding:
= fu (plasma): 0.4-0.5
* Rb: 0.55 Default

»Physchem Molecular weight:

KGR

459.2
Total weight: 459.2
PSA: 88.16
pKa (pH 7.4): 7.66
logP: 4.28
logD (pH 7.4): 4.11
HBA (pH 7.4): 4
HBD (pH 7.4): 2
Rotatable bond count: 6
Polarizability (pH 7.4): 53.03
Refractivity: 128.96
Matching Lipinski rules: 4
Matching Veber rules: 2

Values powered by JChem from ChemAxon



Predict DDIs with the proprietary drug as a victim

DDI risk calculator

Predict DDI: Proprietary Victim Drug

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

Predict DDI: Proprietary Perpetrator Drug

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

Ko
ELSEVIER
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Select test system

BMIA Km CRIEEEHD

BN Vmax (B R &KIRE)

I [Clprot

& fu(mic) — ¥ Pka, Prot conc, logP

I+ & hepatic fraction(fh) — i\ ClI non-hepatic #1 fup
Fm fmE

Proprietary Victim Drug

Victim Perpetrators

Please enter proprietary data for the victim drug:
— Wictim definition

NogMwdRE

*Compound name: |Test

— Hepatic Metabolism

© User Defined H oHwm B0 ®seF B @baculovirus
® Predicted @® hRecombinant H ©Orar H ©vwymphoblastoid
H © sbundance B ©c coli
O Oveast

— frm(E) Prediction
In Vitro enzyme contribution : fm(E)vitro

Enzyme(s)

CYP3A4 v
CYP2C9 v

kdeg (min-1) [H

Clint (pl/min/pmol)

Km (uM)

Vmax (pmol/min/pmaol)

bz
bwor

i

i

i

[Clprot (g/1)

i

1ser [
R

TR

Abund. (pmol/mg) n

ol
o I

\

Predict Fme 0

Calculate

— Microsomal binding _ .
Pka I:l H @ HalliifaxHouston
B fumio: I:I Prot. conc.: P8 Calculate fuimic) B o Austn

Hepatic Fraction fh — fh prediction
O user Defined
® predicted i g |:|Uh g User_Deﬁne i
h Clnon ® Predicted
Bl hepatc [ b
L/min
ote: In addition to "Cl non hepatic" and "fup" values, please make sure that the values for Clint, [C] prot, and the microsomal binding values (fu{mic) and Prot. Conc.) are entered. Only then you
will be able to complete the prediction of fh.
fu(mic) Calculation %
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Proprietary Victim Drug BT

Victim Perpetrators

Please enter proprietary data for the victim drug:

— Victim definition

LU EARE 2R HE X BE (in this

example, we will not change the default

parameters)

— Hepatic Metabolism

NogMwNE

EER R

I Km

HIA Vmax

i [Clprot

& fu(mic) — ¥ Pka, Prot conc, logP

T+ hepatic fraction(fh) — i Cl non-hepatic #0 fup

Bnio |

Clnon ® predicted
hepatic Duh

CIH [izor0 un

fup

pte: In addition to "Cl non hepatic*
ill be able to complete the predictiol

© User Defined H ©Hwm b ®ser B ®baculovirus ﬁfﬂu fmE ( ;lﬂ , J‘EiiCyp3A41J€ iﬁ‘j)
® predicted ® hRecombinant B Orar B ©wymphoblastoid
B © abundance B ©c coli
B Oveast
Enzyme(s) kdeg{min-1)n fmE
pocz |0
poor @
— fm(E) Prediction
In Vitro enzyme contribution : fm(E)vitro _—
Enzyme(s) kdeg (min-1) n Clint {pl/min/pmol) Km (puM) Vmax (pmol/min/pmol) [Clprot (g/1) ISEF ﬂ Abund. (pmol/mg) n
posz | CEm— | T
T T R o B
] ] ] ] ] ] ]
Hepatic Fraction fh — fh prediction 6
O user Defined
® predicted i Uh O User Defined

Exclusively hepatic metabolism = worst case scenario

nd "fup" values, please

fu(mic) Calculation

— Microsomal binding

e
ELSEVIER

ﬂ fu(mic): Prot. conc.:

Calculate fu(mic)

Prot. conc. 8L

Calculate

H @ Haliifax/Houston
H © austin

and Prot. Conc.) are entered. Only then you




Modify intestinal metabolism data (if required)

We have no data on gut metabolism (f#{Xi) , so leave Fg at 1

L

— Intestinal Metabolism
i n Intestine inhibition : Estimation of Fg/Fg ratio
® User Defined _ .

© Predicted H ® model predicted

Breft | | Boshs  Jun

n © mMaximal Inhibition (F'g/Fg)=1/Fg

fm(E)g Prediction
Enzyme(s) kdeg (min-1) n Clint (pl/min/pmol) [Clprot (g/1) Abund. (pmol/gut)

CYP3A4 0.0005 i 0.09375 62000

Brcl |

Predict interactions

ELSEVIER
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|

DDI Prediction 257 records from DDI Risk calculator: £ victim: Test

AW

| s mous ¥

Export data for

Help on charts > Save 3

Results Export & i
more info
ID @% Perpetrator Dose v MBI AUC Ratio v Count v Min. v Max. v Mean » . . -
Bar chart information L

1 (+)-Propoxyphene Multiple - 4 1.061 1.554 1.308 The bar chart displayed in the DDI table is a color coded graphical overview

91412 of the risk assessment.

Analgesic: narcotic/opiate Color codes represent AUCI/AUC ratio ranges corresponding to the FDA

Dev.:+ classification [1] of CYP inhibitor and inducer potency. The size of each

Drug Type: Approved colored segment in the bar represents the percentage of the total number

. of calculated AUC ratios (for a given victim/perpetrator couple) that falls into

2 (#)-Warfarin 0.007 g I 1.075 1.075 1.075 one of the following categories:

162426

Dev.: + Rlsk{lnductlonl [ auCratio= |

Drug ) - No risk 0.8 < AUC ratio =

Type: Experimental/Investigation Low risk 15 < AUC ratio <
3 (--Omeprazole Multiple _ 38 1.022 1.078 1,051 Medium risk 2 < AUC ratio =

162827 High risk B = AUC ratio

Antiulcerative

Broton pump inhibitor [1] http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegula...

Dev.: -

Drug Type: Approved
4 (--Warfarin 0.007 g _ 5 1.033 1.142 1.094 0.035 1.096 1.045-1.135

161583 ' ' ' ' ‘

Antithrombotic Dose effect % 1. 1 %2’]1n:u(%ﬂ{. TR J\)

. = = x| =
o R 2. I (Dose AT LIEEFEHIE FHAUC)
Dose AUC Ratio | Count | Min | Max. | Mean | SD | Med. | 5-95th Perc. . . e .
Type: Experimental/investigation 3. MBI (lndlcated here if it's mechanism-
0.025g 1 2.82 2.82 2.82 0.0 ;2.82 2.82-2.82 H ihiti

5 AMG 487 Multiple T B 3 based inhibition)

628746 01g 1 7.778 7.778 (7778 0.0 7778 | 7.778-7.778 4. AUC Ratio (T [ElEh & =R I2E AE)

Dev.: - J—

Drug Type: Unspecified 0.25¢ 1 18223 18223 18223 0.0 18223 18.223-18.223 5. Count (AT ET—I)

6. Min, max, mean, SD, median and 5-95"

6 Acamprosate Multiple _ 264€ 1 ' L ' '

B percentile AUC values

Drug Type: Approved
7  Acetaminophen Multiple _ 72 4.048 4.134 4.088 0.025 4.09 4.053-4.129

99468
Analgesic: non narcotic

ELSEVIER




‘count’ IEINAYZHTS

DDI Results details )\ %

“victirrl: Test | Perpetrator: (-}-Omeprazole

|AUCi!AUC|| F'g."Fg”Enzyme” fm(E) || Fg ||[Iu]g(pM]| | Optimized [I] {|.|M}||| Ki (uM) ” Dose ”Cmax(pM}”kabs [rrlin-‘l]” Fa.Fg || Qh ”Fu[hload]” Rb ” Kb |

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

46.6110.2 g/L | Midazolam !}

81.510.2 g/L ! Diclofenac |}

I 7 ) N

1 Diclofenac

"
"
..... E R Rt |
i

46.6110.2 g/L | Midazolam !

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

81.5110.2 g/L ! Diclofenac |}

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

21. 5“0 2g/L “chlofenac i

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

46.6110.2 gIL i Midazolam !}

Protocol details

Article:

Drug Metab Dispos, 2004, 32, 821-827 (L, Xue-Qing; Anderssan, Tommy B.: Ahlstroem, Marie: Weidolf, Lars.)

TARGET (Wild) SwissProt: P11712 GenalD: 1550 PDB: 10G2 1065 1R90
Human Cytochrome P450 200
- Non Transfected

Protocol : Enzymology : Inhibition

BIOLOGICAL MATERIAL: Animal Cell/Unicelular Fraction
Animak: Species: Human

Tissue: Definition: Liver

celt: Definition: (Microsome)
Amaunt; Protein:0.2 mg/mL
EXPERIMENTAL CONDITIONS - Protocol : Enzymology : Inhibition

Compound Action: Inhibition of Basal activity

Substrate Type: Exogencus

Substrate: Diclofenac (Km=5.3 M)
Coenzyme: NADPH (1 mM)
Incubation: 15 minute (Ph7.4) In:200pL
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i Perpetratorl AUC Ratio

Name Therapeutic class Dose/unit Max Mean SO Median 5th Perc. 85th Perc. Count
Test [+)-Propoxyphene ~Analgesic: narcotic/opiate~ 0.065 g 5.003E-4
Test [+)-Propoxyphene  ~Analgesic: narcotic/opiate 0sg 7554 "L5sa 1ssa a0eses Lssa T1ssa  Misse The bar chart displayed in the DDI table is a color coded graphical overview

Test (+)-Warfarin ~Antithrombotic~ 0.007g of the risk assessment
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Bar chart information

Test (-)-Omeprazole ~Antiulcerative~Proton pump inhibitor- 002g
Test (-)-Omeprazole ~Ar Icerative~Proton pump inhibitor- 00dg . . .
Test  (-FWarfarin ~Antithrombotic- 0007 Color codes represent AUCIFAUC ratio ranges corresponding to the FDA
Test  AMG 487 0.025¢ classification [1] of CYP inhibitor and inducer potency. The size of each
J|Test AMG 487 0lg A
LlTesr |ame 287 05g colored segment in the bar represents the percentage of the total number
2|Test  Acamprosate 03g of calculated AUC ratios (for a given victim/perpetrator couple) that falls into
3ffest |Mawprosare 93¢ f the following categories:
1 |Test |Acamprosate 0666 g one o g g '
3 |Test Acamprosate 08g —_—— —_______________________
5|Test  Acamprosate 10g Category AUC ratio range
7 |Test Acetaminophen ~Analgesic: non narcotic~Antipyretic™ 0658
3 |Test Acetaminophen ~Analgesic: non narcoticvAntipyretic~ 1l0g | Risk“nduction] || || AUC ratio = || 0.8 |_
3 |Test Acetylsalicylic acid ~Analgesic: non narcotic-Antiinflammatory: non-steroidal~Antipyretic-Antith 0.325 g ) K " '. '1.739 '1.'.’55 '1.323
J|Test  Acetylsi ~Analgesic: non narcotic-Antiinflammatory: non-steroidal~Antipyretic-Antith 0.96 g | Mo risk || 0.8 ” = AUC ratio = ” 1.25 |_
1 |Test Adefovir dipivoxil ~Anti-HIV~Antiviral~ 001lg
2 Test  Adefovir ~Antiviral~ oolg | Low risk || 1.25 ” = AUC ratio = ” 2 || |
3 |Test Aliskiren ~Antihypertensive~ 0.04g
1|Test Al ~Antihypertensive~ 008g | Medium risk || 2 || = AUC ratio = || 5 |_
5 |Test A ~Antihypertensive~ 0.16g N N N
5 [Test Al ~Antihypertensive~ 03g | ngh risk || 5 || < AUC ratio || |_
7 |Test Al ~Antihypertensive~ 06dg
3 |Test CAntihypeRensive” 085e [11 http://weww.fda.gov/downloads/Drugs/GuidanceComplianceRegula...
3 |Test ~Antihypertensive~ 12g
J |Test ~Antihypertensive~ 18g
1 |Test Alosetron ~Antiemetic~ 0.001 g
2 |Test Alosetron ~Antiemetic~ 0.002 g
3 |Test Alprazolam ~Anticonvulsant~Anxiolytic-Hypnotic-Myorelaxant~Sedative~ 0.001 g
1 |Test Alprazolam ~Anticonvulsant~AnxiclyticvHypnotic~Myorelaxant~Sedative~ 25E-4g
3 |Test Alprazolam ~Anticonvulsant~AnxiclyticHypnotic~Myorelaxant~Sedative~ S0E4g
3 |Test Alprazolam ~Anticonvulsant~AnxiclyticcHypnotic*Myore |axant~Sedative~ 6.3E4g
7 |Test Al ~Laxative~ 0.006 g
2 |Test Al ~Laxative~ 0.012g
3 |Test Al ~Laxative~ 0018 g
3 |Test Al ~Laxative~ 0024 g
1|Test Al ~Analgesic: non narcoticeAntidepressant~ 00258
2 | Test Amlodipine ~Antianginal~Antihypertensive~Calcium channel blocker~ 0.005g 1 - " '1 657
3 |Test Amlodipine ~Antianginal~Antihypertensive~Calcium channel blocker~ 001g
1 |Test  Amaoxicllin ~Al i 10g
3 |Test Amprenavir ~Ant; 045g
3 |Test Amprenavir ~Ar 06g
7 |Test Amprenavir ~Ant! 09g
3 |Test Amprenavir ~An 12g
3 |Test Aprepitant Al 008g
J |Test Aprepitant ~Antiemetic~ 0.25¢g
-l |Test  Aripiprazole ~Antipsychotic=Neuroleptic™ 0.001 g
Test Aripiprazole ~Antipsychotic-Neuroleptic 0.002 g
Test Aripiprazole ~Antipsychotic~Neuroleptic~ 0.003 g
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DDI Risk Calculator (DDIRC) Version : 2017.1]
DDIRC database Version: October 2015
Date: 2018.05.01

Victim drug Test

Enzymes Name CYP2C9 CYP3A4
kdeg(min-1) ".1E-a "3.26-4
fm(E) calculation fm(E) 0.22 .78
Methode used recombinant (ISEF| recombinant (ISEF)
RAF
Scaling factor ISEF "0.26 "0.22
Liver Abund. (pm ol,’m,'E-B.E- 173
Kinetic Clint {pl/min/pmol) "0.025 "0.004
Km (M) a 32
Vmx (pmol/min/pmol 0.1 3
[c] prot. {g/1) 0.5 .5
Hepaticfraction ]
fh £
Method used Predicted
Cleaance ]
Method used Predicted
cl(L/h) 17.07
Cl non hepatic (L/h}) 0.0
CIH (L/h) 17.07
fup 0.4
ah (L/min) .61
Nonspecifichinding |
fu(mic) '0.399
[Clprot (g/L) 0.5
fu(mic) calculation Method Hallifax
LogP "a.28
pKa 7.66

r

Fg 1

Method used User defined
r

Qg [L/h) '18

fug 1
F'g/Fg estimation Method Model predicted
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I Perpetrator drug

y constant

Enzyme

| Perpetrator1
Dosing regimer Repeated

[i]in estimatior (Optimized [1])

fu plasma No
fu(mic) No
fu(hep) No
| Perpetrator
Value Perpetrator Nam [C]prot (g/L kinact (min-1 Emax nH Induction Type Victim[C] {uM Victim Km (un)
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Risk per Therapeutic Classes (Inhibitors)

¢ o .8 8 .p .0 .0 .8 .8 .0 .0 =
s Fi Fi @ Fi Rl - Fi Fi (=4

o o o o o o o o o o o Oﬁo
o m © M~ e o " o 2
=

JSCLUNN Ueipsiil

o ] ]
[ [
(=] (=] =]
m @ =

R - I T
[ [ o [ [ o [
(=] (=] (=] (=] (=] [=] (=]
@ o T @™ oW -
JBCLUNN UEIRsiy

Therapeutic Classes

Low Risk ™ Medium Risk ® High Risk

W Rizk (Induction) @ Mo Risk

# drugs Iin tested in each class is indicated

Therapeutic Classes
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Risk per Therapeutic Classes (Inhibitors Max Dose)
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Risk per Therapeutic Classes
(Inducers Max Dose)
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Low Risk ™ Medium Risk ® High Risk

Therapeutic Classes

B Rizk (Induction) ® Mo Risk

# drugs Iin tested in each class is indicated
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PharmaPendiumd 2~ —#E£aY
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(Average AUC ratio of ~4)

PharmaPendium

Ol EME

DDI Prediction 3 records from DDI Risk Calculator: f Victim: test

Refine search results:

Therapeutic Classes

Clear All

¥ analgesic: non narcotic (3)
) Antidepressant (1)
) antiinflammatory: non-steroidal (1)

) Antipyretic (2)
[CJ Antithrombotic (1)

Molecules

Drug Type
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ID & perpetrator

Browse Vv Search v My tools @ |

Dose v MBI~ AUC Ratio v

—a

Acetaminophen
99468

Analgesic: non narcotic
Antipyretic

Drug Type: Approved

2 Acetylsalicylic acid
34524
Antithrembotic
Analgesic: non narcotic
Antiinflammatory: non-steroidal
Antipyretic

Drug Type: Approved
3 Amitriptyline
4815

Analgesic: non narcotic
Antidepressant

Drug Type: Approved

Multiple -
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DDIRC Demo: Test compound as
a perpetrator

Empowering Knowledge




Predict DDIs with the proprietary drug as
a perpetrator

DDI risk calculator

Predict DDI: Proprietary Victim Drug
Predict all interactions of your proprietary victim drug vs all perpetrators in DDI Knowledgebase

Predict DDI: Proprietary Perpetrator Drug

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

ELSEVIER



Predict DDIs with the proprietary drug as

A hernetrator

PharmaPendium

Proprietary Perpetrator Drug

Browse V Search V My tools “Wed¥

L & 5 e L

g Y §3F  IPauthorized R L G

Enter compound name, molecular weight (473.5) and dose

Default absorption values are worst-case scenario (Fa=1)
Choose the model: maximal systemic concentration in
blood entering into the liver and add Cmax (331.5 ng/ml)

Calculate Fu(mic): Pka = 7.66, [C]prot=0.2, LogP = 4.28
No values are necessary for hepatocyte binding
Cyp3A4 values = IC50, Value = 3.6, [C]prot = 0.2,

Perpetrator 1 Perpetrator 2 Victim 1.
— Perpetrator definition (40 mg QD repeated dose)
— Dosing regimen Absorption : first order medel ———————— 3
©single *Fafe - Calculate kabs
® Repeated *kabs (min-1): -
D 1 i | h
4. Change Fup value = 0.4
r— [l Estimated liver concentration 5 g p
— [ITin (hepatic) estimation ———— — Non equilibrium 1 -
H @ optimized [ *Qh: Umin [i [ |:| 6.
B ocavg * ng/mL or 7
B ©minavg X B «b: l:l .
@ ©cmax C o Substrate name = midazolam
H ©minmax | om: |:|
— Plasma binding and blood.fplasma ratic
— Perpetrator Inhibitory constant
— Micrasomal binding
n fuimic): l:l Prot. conc.: Calculate fu(mic) 6
— Hepatocyte binding
n fuihep): l:lmeﬁ Cellfml Calculate fu(hep) G
Competitive Inhibition
Enzyme(s) Parameter (M) Value [Clprot (g/1) Substrate name Victim C (uM) Victim Km (pM)
I R I I
Mechanism Based (MBI)
Enzyme(s) kdeg (min-1) ﬂ Parameter (pM) Value [Clprot (g/1) kinact Value {min-1) Substrate name
— — - —
Induction
Enzyme(s) Parameter (M) Value Emax nh Induction type Substrate name
I I E— —

Predict interactions

e
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Predict DDIs with the proprietary drug as
&Etp“@t r a't O r Repeated Doses 40mg QD

— PerpstratoMdefinition

*Compound name: |'.ES-I |“r."cl. Weight g,-'m::u “Dcse:mg CmaX = 331.5 ng/ml at Steady State

— Dosing regimen Abszorption : first order model —— KabS:0 . 1 min_l

O Single *Fa Fg: I:I F _ 1
* fizpaated *kabs [min-1 jl: i] a=
— n Estimated liver concentration fU p:O -4

e e — fu(mic)=0.624 at [CJprot=0.2mg/m
b ccae = ng/mL i

o
B ©inae Cmax: o« I:l
g oo «

H = inmax b o I:l
— Plasma binding and blood/plasma ratic
i R N i R |

fu(mic) Calculation x

r— Perpstrator Inhibitory constant

— Microsomal binding Pka E ® Hallifax/Houston
© Austin
n fulmicl * Prot. cond.: g-‘L Calculate fulmic) Prot. conc. gl
LogP 428
— Hepatocyte binding

n fu{hepl: I:I‘ll}eﬁ Cellfml Calculate fulhep)

Competitive Inhibition

Enzyme(s) Parameter {pM}) Value [Clprot (gfl} Substrate name Victim C{pM) WVictim Km {pM)
vEaE Y 1 | | I I .
zelect moleculs

v
e | e |

Mechanism Based (MEI}
Enzyme(s) deg ] n Parameter {pM}) Value [Clprot (g/l}

k {min-1
Parameter {pM}) Value Emax nh

elaot v Szlzct v

I

[

I
I

Molecule Search x

| — =n

MName n Synonyms

1".4-Dihydroxymidazolam

H

i

- 1"-Hydroxymidazolam Ro 21-6247; alpha-hydroxy-midazolam; 1-Hydroxymidazolam
Induction
c (s) 1Hydrosymidazalam glucuronide
nzymels
¥ 1"Hydrosyrridazolam N-glucuronide

i

4-Hydraoymidazalam

H
H

Midazolam Dormicum; Midosed: Rehipnol

© ® © 00 C0 O

Midazolam MN-glucuronide
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Enter intestinal metabolism values for the
Victim When CYP3A4 or CYP3A5 is

Prgprietary Perpetrator Drug selected, there is the option to
define if & how intestinal

Perpetrator 1 Perpetrator 2 Victim metabollsm should be taken
into account.

Pleasze =zelect the database retrieval rules for the victim drugs:
— First Pass Metabolism (gut wall)

B @ user The Fg values will be retrieved from the DDIRC library. If no values
~ PR are found then a default value of 1 will be used.

— R Intestine inhibition : Estimation of Fg'/Fg ratio
ﬂ ' Maximal Inhibition (F'g/Fg)=1/Fg If “Use Fg” is unselected, then a default value of 1 is used for
ﬂ ® Model Predicted calculation which assumes no metabolism in the gut for the victim.
H oz 18 L/h

Predict interactions

ELSEVIER



There may be arisk with anticholesterol
and antihypertensive drugs

Risk per Therapeutic Classes (Inhibitors) i

100% 1 Antihypertensive
0%
80% 1 2
P
.E 60% 1
=
= o |
p= 30% I
]
g 40% g
30% - 3
20% 1
10% -
0% -
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© @‘b“' A2 Yf';@o v o (g,oq B Risk (Induction) M No Risk ~ Low Risk M Medium Risk
(8] . . ,
«® W i & W High Risk

Therapeutic Classes

B Risk (Induction) ® Mo Risk  Low Risk ® Medium Risk B High Risk

ELSEVIER



N

1. PharmaPendiumiz S B0 RN AR, JSIFDA/EMARNE A HERETHELIE,
BENEEE BN A P UERSAERSC R E(E R, ROtk KB (ERMASHNARER,

2. PharmaPendium33yFDA/EMAREX FRUEHBRSRIFHITRERVREN, 338, BE, FF
FRAFP#EITAREIRES T, HESCIO A R=HIE, BEWFANAZRISCISTIER, SR,

3. PharmaPendium{kiEFDAISREH T AME RV, |3ikitE, BFriShETEEE,
ETSLYIEE A LSS e




Thank you



