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Early and ongoing assessment of Drug-Drug

Interactions is critical

Drug-drug interactions (DDIs) can lead to severe side effects and have resulted
in refusal of approval, severe prescribing restrictions, withdrawal of drugs
from the market and, in extreme cases, have caused deaths

» According to the FDA, DDI-related adverse drug reactions are on the r

More drugs — and many more combinations of drugs — are bein
used to treat patients than ever before.

o Between 1995 and 2010, the proportion of adults dispensed
drugs doubled to 20.8%, and the proportion dispensed =10
tripled to 5.8%.1

The rate of ADRs increases exponentially after a patientison 4 o
more medications

o 13% of adults experienced potentially serious drug-drug
interactions in 2010, correlating with the increase in
polypharmacy?

ry
~

1 Guthrie et al. BMC Medicine (2015) 13:74

2
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Drug-drug interactions can increase toxicity or reduce
clinical efficacy

Measured by AUC (area under the curve), which increases/decreases

A major mechanism of drug metabolism
(accounting for ~75%) is via P450 CYP e L

enzymes in the liver.

Drug Level in Body —s——

4= Therapeutic Window e

Poor Activity Poor Activity

Metabolite

Drug-drug interactions may result when a @

concomitant drug* inhibits or induces the Time after taking Drug
CYP-mediated metabolism of a second drug

E.g., Drug A is administered orally and metabolised by
CYP3A

Concomitant drug = two or more drugs Dosage is timed so that plasma concentration levels remain high
are taken at (almost) the same time enough to maximize efficacy and low enough to avoid toxicity.
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Concomitant drug inhibits CYP-mediated
metabolism

* Inactive metabolite
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Time after taking Drug

E.g., Drug A is metabolised by CYP3A. Drug B inhibits the activity of
CYP3A. Drug A is no longer metabolised at the same rate, resulting
in accumulation of toxic concentrations.
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Concomitant drug induces CYP-mediated
metabolism

4 Inactive metabolite
¥ Drug plasma conc.
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Time after taking Drug

E.g., Drug A is metabolised by CYP3A. Drug B induces the
activity of CYP3A. Drug A is no longer metabolised at the same

rate, resulting in lower concentrations and decreased efficacy.
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DDIs also occur through inhibition or induction of drug
transporters by co-administered drugs

. Intestinal efflux: \ s . .
- Transporters often work together with B MR e Biliary excretion: Hepatic uptake:
-gp, ;
drug metabolizing enzymes in drug Intestinal uptake: S oaTt oa o NTeR
ASBT,OCT1, OATP-B, ' '
absorption and elimination OATP-A R
. . . ’ [ 1 Inte o 3
« They are located in the small intestine, PO dosing o P ) 5 T Fecal excretion
liver and kidney, which are critical for ——— gl
drug absorption and elimination IV administration T e =ra i
9 P R T ) Renalsecretion:

» Transporters commonly involved in

OAT1-3,0CT2, MRP2,J
DDIs include P-glycoprotein 1/

MRP4, P-gp

Multi-drug resistance 1(P-gp/MDR1) Braintranspor: | (N Urinary excretion
and BCRP (Breast cancer resistance Zﬁ'ﬁé?gffbﬂf*ﬁ%nJ . ~ Interstitial space

protein) OATP-A, PepT2

Boehringer Ingelheim
http://slideplayer.com/slide/5810493/

\\
Renalreuptake: J

» The DMPK solution includes comprehensive information
for both metabolising enzymes and transporters
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DMPK Solution

Supports informed decision-making by providing a more complete picture
of potential DDIs for drug candidate risk assessment

« Comprehensive data from FDA and EMA Approval packages and literature provides a greater
understanding of pharmacokinetic properties of a drug candidate within the context of the
complete landscape of approved drugs

« Deepest, most detailed information specific for metabolising enzymes and transporters enables
greater insight into drug-drug interactions for FDA- and EMA-approved drugs

DDI Risk Calculator (DDIRC)

« Fast identification of potential metabolism-based DDIs, informing
critical decisions on which drugs to progress, clinical DDI studies
to perform and risk mitigation strategies to follow.

« Data can be utilized from the PK and MET modules to calculate
the risk of DDIs between a candidate and marketed drugs
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DMPK Solution content enables prediction and
assessment of drug interactions

Source Documents

2.3M+ 215K+ 10.4M+ 690K+

pages of FDA pages of EMA FDA AERS Pages from FDA
approval approval reports Advisory
documents documents Committee
Meetings

Extracted Data DDIRC

4485 1.64M+ 315K+ 238 521

unique drugs drugs assessed

assessed as a as a perpetrator
victim

Drugs indexed PK data lines Metabolizing
& fully enzyme and

searchable transporter data
lines
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Search using a wide range of MET and PK parameters

Go directly to the page from where the data was
extracted rather than just linking to the citation

Ki 812 umalil

DA approval package document:

Clinical Pharmacology and
Biopharmaceurics Review (Page:150)

(Michaelis
Constant), Vmax
(Maximum rate of

Metabolites N CYPs Phase 2 Enzymes
Created, when X Either involved in
available ¥ the metabolismor
@~ | |up/down regulated
by the drug,
quantitative and
qualitative data
Transporters In Vitro DDI Studies
And drug effects Dynamic Ratio of AUC,
on transporters parameters such Clearance, etc. in
as CLint (Intrinsic presence of
Clearance) and Km another drug.

9 37.3uM

DA approval package document:

Clinical Pharmacology and

Biopharmaceurics Review (Page:145)
Full Study  PDF 2612k

Tissue distribution
Volume of distribution

reaction)

All with drugs as: Substrate, inducer or inhibitor
Absorption Binding Biotransformation
Includes: Includes: Includes: w,’_i_o_@_m
* % Absorbed + Cell binding + Enantiomericratio % s
« Bioavailability + Protein bindi * Metabolic ratio M
= Concentrations * Metabolic stability m—;-o—@—»o,
* Fraction absorbed * Metabolic paracwon
* Time values transformation
Distribution Elimination Species
Includes: Includes: Includes:
+ Accumulation + Clearance * Human
« AUC *+ Excretion values « Vertebrates
« Permeation + Halflife + Birds
+ Steady state + Rate constants + Fish
+ Time value + Time + Mammals

Ki 36.4uM

Ki 36.4uM

36.4-42.6 umol/L

v Ful stuey PDF 26126

package document:
rmacology and

iaceutics Review (Page:145)

Study PDF 2612k

lpharmacevics Review (Page:145)

FDA approval package document:

' Clinical Pharmacology and

Biopharmaceutics Review (Page:145)
ViewFull Study PDF 2612k

Discover additional important
information by searching the

entire approval package, not

just labels

L0 i 1)
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Drug-drug interaction risk
calculator

Empowering Knowledge
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DDI risk is continually assessed throughout drug
development

The FDA recommends a stepwise, model-based evaluation of metabolism-based interactions

Early development: a wider look Later in development: a closer look
* Mechanistic Static models (e.g., DDI Risk Calculator) provide an » Information in Dynamic and Static models is complimentary and used to assesses
overview of all potential DDIs DDI Risk between specific drugs and to determine what drugs can be used along with a
» Default parameters in DDIRC allow early predictions. These values are candidate in clinical studies
updated with experimental data later on for precise predictions * Mechanistic Dynamic Modelling (PBPK modelling — e.g., SimCyp) requires significant
input data and the availability of a PBPK model for each interacting drug

Dynamic model

Static model

DDl risk calculated (e.g., using a Mechanistic Static model (DDIRC)):
» Can be used to support exemption from clinical trial assessing DDIR risk
» Can provide evidence for which studies need to be performed
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PharmaPendium DDI Risk Calculator (DDIRC)

identifying potential Victims and Perpetrators involved in drug-drug interactions

« The potential for drug-drug interactions needs to be investigated throughout development
effects of other drugs on the investigational drug
effects of the investigational drug on other medicinal products

The perpetrator drug is the drug that affects the pharmacokinetics of another drug
The victim drug is the drug affected by the drug-drug interaction

11

Drug A is a perpetrator Drug B is a victim

1 Inactive metabolite
| Drug plasma conc.

i Inactive metabolite

DrugA  DrugBis 1DruQ plasma conc. Drug A Drug B is
inhibits metabolized induces metabolized
CYP3A by CYP3A CYP3A by CYP3A

9.9
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DDIRC is compliant with FDA guidance

.. . . Guidance for Industry Drug Interaction

T ¥ Studies

= Measure mRNA change by investigational drug in

= Measure enzyme activity in human . . . .
liver microsomes cultored buman hepatocytes from 23 donors Study Design, Data Analysis, Implications
= Estimate DDI parameters = Estimate DDI parameters . . i
___________ for Dosing and Labeling Recommendations

i Basic models v !
= February 2012

Is the calculated R value >1.1 (also, for CYP3A Is increase in mRNA > a predefined threshold™? ]
inhibitors given orally, is alternate R value>ll)m? Or, is the calculated R value<1/1.1 (i.e., 0.9)? !

= Reversible inhibitor, Ry = 1 + [IJ/K; R3=1/(1+dXE o X[T]//(ECso +[I]))* |
* DI Ry = (Kot K sog)/Kiteg N Ko =hinaer X(T/Kr[1]) |
1

------ No r il:db‘:lasb:os:dmhipilofor::n . No o I “This guidance reflects the Agency’s VieW
Yes = er onin vitro data = Yes . . . .
that the pharmacokinetic interactions
Is AUCR >1.25 (]i\lfl::lili:i'::;l::n::’z; <0.8 (induction)? betwee nan InveStI q atl on al new d ru q an d
o | st R ofa i prte s sin — other drugs should be defined during drug
St LZ’“["“ i vl M 1 . Sagiiatr 3 development, as part of an adequate
R ) assessment of the druq’s safety and
- or a dynamic model. including PBPK!? _ 4
effectiveness
No Label as non-
s » inhxbi:;‘r:erxnon-
L] Conduct a clinical study using an appropriate probe substrate 8
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The ability to identify potential DDIs informs key
decisions throughout drug development

Drug R&D Clinical Trials Post-market
' ] '2(}100 people 100-300 people 1,000-3000 people‘
1-2 years 1-2 years 1-2 years 1 year 1-2 years 1-2 years 2-3 years 1-2 years
Target ID & Hit Lean Gen & Fre chnical Phase 1 Fhase cfj Fé’;ral::cg; FDA Review
Validation Generation Optimization Studies Safety Safety Safety & Approval
* uy * *
L L} N .' ”
"y *
** tea, .
* oy »
gy »

Recommend alternative
drugs thatmay be co-
administered to reduce DDI
risk*

For in-licensing, use DDIRC

to:

«  Determine if compound
should be in-licensed
Assess prioritization of
iF;‘r_O”Jf gltz/::juglriz related to el il bl lnld Recommend alternate

doses for co-medications
Optimize clinical trial design to reduce DDI risk*

(inclusion/exclusion criteria)
Optimize early drug

candidate selection based on Assess effect of exposure increase to optimize * Including Phase 1, since for
DDI risk dose selection oncology indications, Phase 1

studies are done on patients,
Depending on type of DDI (competitive/MBI not healthy volunteers

inhibition or induction), better assess onset and
duration of DDI effect
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DDIRC informs DDI studies and clinical trials

 According to the FDA, the overall objective
of interaction studies for a new drug is to
determine:

- whether any interactions are sufficiently
large to necessitate a dosage adjustment of
the drug itself or of the drugs with which it
might be used

- whether any interactions calls for additional
therapeutic monitoring

- whether there should be a contraindication
to concomitant use when lesser measures
cannot mitigate risk.

R&D Solutions |
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No DDI predicted with
sensitive substrates of
CYP1A2, 2B6, 2C8, 2C9,
2C19, 2D6

Significant DDI predicted
with some sensitive
substrates of CYP3A4

\ 4

CYP3A4 substrates
prohibited from clinical
trials

Real example of how DDIRC
impacted clinical trial design

Sensitive substrate AUC increase

CYP1A2

Caffeine

CYP2B6

Bupropion

CYP2C8

Repaglinide

CYP2C9

Celecoxib

CYP2C19

Omeprazole

CYP2D6

Dextromethorphan

CYP3A4/5

Lovastatin
Nisoldipine
Buspirone
Sildenafil

Saquinavir
Midazolam x1.9
Felodipine x1.8
Alfentanil
Triazolam
Maraviroc

x1.
Aprepitant x1
Darunavir x1

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
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DDIRC workflow and drug library

I My drug—¢

Victim Perpetrator
Data from lab Data from DDIRC Data from lab Data from DDIRC
|'/ /{/ictir;\m‘ ADME/ DDI ‘//.l.’erpetrator 1“\\\
\_fm(E) ) Perpetrators | ki, IC_ or Kl/Kinact |
/ji:.ll,\({\ Enzyme/} Ki, |Csn Ki/Kinact \\_ET:’X or Ca‘r’gjf/f"_""\-\ ADME/DDI
( Fgif N\~ Cmax, fu, fu(mic) — '\ W

| ‘ __( Enzyme )
NErFh kabs, Fabs /" Perpetrator 2 N\ W
i .  Ki, IC__ or KI/Kinact |

J ‘“\‘VCmax or Cavg//
AUGi/AUC L » AUCVAUC~¢——J

Figure 2. An illustration of the DDIRC workflow for victim and perpetrator drugs

Data from DDIRC comes from
the extensive drug library

238 521

unique drugs drugs assessed

assessed as a as a perpetrator
victim
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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 N vivo

living organism — e.g., experiments performed in a test tube 2x22l
culture @:}/

In vivo refers to experimentation using a whole living organism
— e.g., experiments performed in an animal model
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How does it work?

Several scaling factors are applied to extrapolate In vitro data to In vivo

Predicting hepatic
clearance

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

m —y Clint per [P

of Liver | ‘
- g Clint, in vivo per

In vitro Liver
Clu 1

CIin vivo L/h

Scaling Factor 1 extrapolates
this data to clearance per gram
of liver

This number is multiplied by
the liver weight (Scaling
Factor 2) to extrapolate the
data to clearance in the liver
(Clint, in vivo)

The ‘Well Stirred’ model is
applied to determine level of
hepatic clearance in the body
(Clin vivo/L/h)

HLM
DDIRC

HHEP

xﬁ

rhP450
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Step-by-step

Scaling Factor 1
Data from In vitro kinetic studies (measuring
K, and V,,,,) of drug metabolism are used to

i — gc.';:'?‘ﬂﬁ;r estimate hepatic drug clearance
In vit - There are different In vitro approaches using different
ngl' :o T human derived materials:

* Human Liver microsomes (HLM)

* Human hepatocytes (HHEP)

HLM + Recombinant enzymes (rhP450) using different cell
systems:
HHEP Baculovirus
Lymphoblastoid
E. Coli
rhP450 Yeast

Different scaling
factors are applied
depending on the In
vitro system used
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Step-by-step

Scaling Factor 1 (continued)

Proprietary Victim Drug

Victim Perpetrators

Please enter proprietary data for the victim drug:

— Wictim definition

*Compound name: |><

— Hepatic Metabolism

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.

The user can choose between 3 different
scaling factors:

Abundance
Relative Activity Factor (RAF)

Intersystem Extrapolation Factor (ISEF)
methods

O User Defined n O HLM n ®|SEF n ® baculovirus
® predicted ® hrecombinant n ORAF n O Lymphoblastoid
n O abundance n DE cColi
H O veast
— fm(E) Prediction
In Vitro enzyme contribution : fm(Evitro
Enzyme(s) kdeg (min-1) n Clint (pl/min/pmol) Km (pM) Vmax (pmol/min/pmol) [Clprot (g/1) ISEF n Abund. (pmol/mg) n
— — —
lcvpiaz v|  |o.0003 i . | | | | | | | o [ | Y B
[setect  v| | Li . I | | | ]| al | il
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Step-by-step Step-by-step

Scaling Factor 2 Scaling Factor 3

CIint per C—— 7
g of Liver ‘Scaling

N “ "-
Ol i PO Cln o por e A
Liver i Y \r

\

|

Liver

s i Ll

The second scaling The third scaling factor
factor determines the is application of the
clearance in the liver DDIRC - well-stirred model to
by multiplying by liver R e estimate hepatic drug
weight clearance
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DDIRC uses the Well-Stirred Model of hepatic drug
clearance

Well-stirred model: the liver is a single compartment and
L drug concentration is assumed to be equal throughout

-

B — : Parallel-tube model: the liver is a group of identical tubes
Clint inwivo PET - /{ ) arranged in parallel, producing a concentration gradient of
A

.\\
\
\
\

&
~— {
Liver 11 jl drug in the liver along the blood flow path

| Cl - Uh Dispersion model: the liver is a meshed organ with internal
b blood dispersion. Drug concentration is calculated to be in
between that of the well-stirred and dispersion models

DDIRC : .
The well-stirred model is the most commonly used model to

estimate hepatic clearance.
» It will result in a slight over-estimation of DDIs

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

Empowering Knowledge
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Test compound as a victim

« Predict interaction between test compound and perpetrators
« Determine the potential to interact with antiarrhythmic drugs

Test compound
MW: 475.6 MW: 473.6

Recombinant Intrinsic Clearance
Cell system: Insect cells Infected with Bacculovirus
« M1l: 3A4Km=8.6uM Vmax=0.87 pmol/min/pmol [C] prot=0.5 mg/ml

« M2: 3A4Km=32uM Vmax=3  pmol/min/pmol [C] prot=0.5 mg/ml
2C9 Km=4 pM Vmax=0.1 pmol/min/pmol [C] prot=0.5 mg/ml
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Physiochem. and binding properties of test compound

»Binding:
* fu (plasma): 0.4-0.5
* Rb: 0.55 Default

»Physchem wMolecular weight: 459.2
Total weight: 459.2
PSA: 88.16
pKa (pH 7.4): 7.66
logP: 4.28
logD (pH 7.4): 4.1
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
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Appendix —includes
screenshots from demos

Empowering Knowledge
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Demo: What significant changes in metabolising
enzymes or transporters activity has been observed
for antineoplastic drugs?

Empowering Knowledge
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Search in Metabolising Enzymes & Transporters

Metabolizing Enz. & Transporters data search

Show me preclinical & clinical studies for these:

Search criteria

Data type
Add drugs by drug class or drug name Add data types
Add drugs Dy primary target or primary target class Enzymeftra I'ISpDI'tE'I' name

Add enzyme/transporter names

Species
Add species

Sources

Add sources

27
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Select the drug class antineoplastics

&£ antineoplas|

Antineoplastics
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,
Antineoplastics,

Add drugs by drug class or drug name

other

enzymes

retinoids

antibiotics

antimitotics

antiandrogens

antiestrogens
antimetabolites

platinum agents

alkylating agents
epipodophyllotoxins
aromatase inhibitors
radiopharmaceuticals
monoclonal antibodies
proteasome inhibitors
topoisomerase inhibitors
hormones/hormone modifiers
biological response modifiers
signal transduction inhibitors

+ [ Androgens

Add drugs by drug class or drug name

L antineoplastics

¥ Antineoplastics

—+ [ Antineoplastics,
—+ @ Antineoplastics,
—+ @ Antineoplastics,
—+ @ Antineoplastics,
—+ @ Antineoplastics,
—+ @ Antineoplastics,
—+ @ Antineoplastics,
—+ @ Antineoplastics,
—+ @ Antineoplastics,
—+ @ Antineoplastics,
—+ @ Antineoplastics,
—+ @ Antineoplastics,
—+ @ Antineoplastics,

alkylating agents
antiandrogens

antibiotics

antiestrogens
antimetabolites

antimitotics

aromatase inhibitors
biological response modifiers
enzymes
epipodophyllotoxins
hormones/hormone modifiers
monoclonal antibodies

other

R&D Solutions

@ searchon:
Drugs

| X Antineoplastics
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Limit MET search
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Metabolizing Enz. & Transporters data searc

Show me preclinical & clinical studies for these:

Search criteria

Drugs

X Antineoplastics

Add drugs by drug class or drug name

Add drugs by primary target or primary target class

Note: you can apply additional limits

1.

whn

Data type: Drug as in inducer, inhibitor or substrate
(and select specific parameters to search)
Enzyme/transporter name: E.g., Cyp3A4 or MDR1
Species: preclinical and human

Sources: FDA and EMA Drug Approval package,
FDA Advisory Committee Meeting Report, literature

Data type
Add data types

EI'IZ}'ITIE:'TFEI I'ISpDI'tE'I' name
Add enzyme/transporter names
Species

Add species

sources
Add sources

29
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Extensive data is extracted and presented in Results

Metabolizing Enz. & Transporters search results 34006 records from ME&T data: # Antineoplastics (34006)

Showjhide columns )| | Show drugs in... )| | 5m|E]|

W
2 . .
2| Preclinical Data  Clinical Data  All Data praciinical and clinical data
i —
: A
[v} Drug-~ Parent/Metabolite ~ Substance Studied ~ Data Type Enzyme/Transporter ~ Test system Species v Dose Route
1 Abarelix Parent Aberelix Enzyme Substrate (in | CYP{unspecified) Mot applicable Human Unreported
wivo)
2 Abarelix Parent Aberelix Enzyme Substrate (in Enzyme unspecified Hepatocytes Human Unreported In Vitro
| vitro) | a | | |
3 Abarelix Parent Aberelix Enzyme Substrate (in | Enzyme unspecified Mot applicable Human Unreported
wivo)
2 Abarelix Parent Aberelix Enzyme Substrate (i Enzyme unspecified Unreported Human Unreported In Vitro
| vitro) | ; | | |
5 Abarelix Parent Aberelix Enzyme Substrate (in | Enzyme unspecified Mot applicable Human Unreported
wiva)
6 Abarelix Parent Aberelix Enzyme Substrate (in Enzyme unspecified Mot applicable Human Unreported
H | wiva) | H H H 1
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Extensive data is extracted and presented in Results

Metabolizing Enz. & Transporters search results 34006 records from ME&T data: # antineoplastics (34006)

Show/hide columns >| | Show drugs in... )| | 5MIEI|

W
] - o
g Preclinical Data  Clinical Data  All Data praclinical and dlinical data
L
D a‘ Drug ~ Route ~ Substance measured Concomitant Parameter ~ Value ~ Result (qualitative) Source W Year
1 Abarelix Metzholites Metabolic No FDA approval package document: 2003
transformation Clinical Pharmacology and
Biopharmaceutics Review (Page:35)
View Full Study  PDF 1349k
2 Abarelix {1n Vitra | Metabolites | metabolic | Yes, Major | FDA approval package document: 12003
| | | | transformation | | | Clinical Pharmacology and !
! ! ! | {no value) ! ! ! Biopharmaceutics Review (Page:12)
| i View Full Study  PDF 1349k
3 Abarelix Oxidative metabolites Metabolic Yes, Mot significant FDA approval package document: 2003
transformation Clinical Pharmacology and
Biopharmaceutics Review (Page:12)
iew Full Study  PDF 1349k
4 Abarelix In Vitro Conjugated metabolites metabolic Yes, Not significant FDA approval package document: 2003
H H H | transformation | H | Clinical Pharmacology and i
| | | ! {no value) Biopharmaceutics Review (Page:12)
| | View Full Study  PDF 1349k
5 Abarelix Conjugated metabolites Metabolic Yes, Mot significant FDA approval package document: 2003
transformation Clinical Pharmacology and
Biopharmaceutics Review (Fage:12)
View Full Study PDF 1349k
6  Abarelix | | Metabolites | Metabalic INo | FDA approval package document: 12003
f f f | transformation | f | Clinical Pharmacology and f
H H H H H H | Biopharmaceutics Review (Page:23) |
i View Full 5tudy PDF 1349k
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Filter by additional parameters

Metabolizing Enz. & Transporters search results | 34006 records from nii.

Metabolizing Enz. & Transporters search results 34006 - App|y additional filters
Refine search results: .
‘E Refi h its: 1. Filter by year: 2016, 2017, 2018
Clear Al 8| Preclinical Data ~ "C'"N€ S€ArCN resuits: & 2. Filter by results (qualitative): Select
Drugs vei Apply Clear Al % Preclinical Data  Clinic yes, significant
P : 1D Frorug v Parent/Metabolite VA1
Routes of Administration v C
! Abarelix Test System W ' @QDrUgv L. . .
Sources v Y T rbereiin » If it is written in the approval document
Data type v Results(qualitative) ~ that there is a significant change (or not) in
2 Abarelix 4+ [ Ambiguous (566) a parameter '(e.g., AUC),. then we 'cap'ture

Enzyme/transporter name + o @476) that information, along with the adjective
Parent/Metabolite M C o ves (2 2 Abarelix used — so you can search for results

— & complete (5) that were described as ‘significant’
Test System v 3 Abarelix .

—— [ Dominant(2)
Results(qualitative) % L [ =xtensive (15) 3 Abarelix
Years ~ 4 Abarelix [ Great(1)

- [ 2011-2020 (16309) 0O Greatest (2) i
2018 (26) —— [ High(4) 4 Abarelix ;In Vitro
2017 (972) 5 Abarelix — [ Large (1)
— [ Less(58)
[ Likely (11) 5 Abarelix
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Copanlisib showed significant AUC change when
CYP3A was tested (the actual enzyme wasn’t reported)

Metabo”zing Enz. & Transporters search results 25 records from ME&T data: £ [Antineoplastics (25)] AND [Yes, Significant (25)] AND [2016 (13) OR 2017 (12) OR 2018 (0)

Show/hide columns > | | Show drugs in... >|

Save IEll | Export

Preclinical Data  Clinical Data  All Data pyaclinical and clinical data

el mous =]

1D & Drug ~ red \ Concomitant ~ Parameter \/

Value ~ Result (qualitative) Source Year ~

1 Copanlisib

unreported (strong CYP3A AUC change

Yes, Significant
modulator)

FDA approval package document:
Approval Package (Page:50)
View Full Study PDF 11850k

2017

2 Everolimus | Cmin ratio 1 0.455 fold | Yes, Significant YA approval document: 12016
! : : | Assessmierer Fage:14) ;
: View Full study PDF 2752k

3 Everolimus Cmin ratio 2.371 fold Yes, Significant EMEA approval document: 2016
Assessment Report (Page:14)

View Full Study PDF 2752k

4 Everolimus

| Cmin ratio 1 0.455 fold | Yes, Significant | EMEA approval document: 12016

: Assessment Report (Page: 14
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Look at the source data to see context

PharmaPendium® Browse v Search v Mytoos @ | g B e B L L D et

FDA Approval Package FDA Approval Package - Copanlisib = Approval Package

Approval Package 209936/S-000 Part 02
4 Search this FDA Package

+ Administrative documents E A [%] | Is ﬁ' © I”f'% ﬂ ® “ E B 5 ‘

and low expression of genes from stromal and inflammation signatures. As the data are based
on a small and heterogeneous subset of patients, the re: i
but are generally consistent with copanlisib mechanism | A potential DDI between copanlisib and

Id also be d to infl th tivati
20 be expectedfo Influence pathway 2ctV2 substrates of MATE2-K was detected

+ Approval Letter
- Approval Package

—— B 20170801 PDFA391K)
Approval Package 20993...

—— B 20170801 PDF1 1850k
Approval Package 2099...

—— B 20170801 PDFA397K)
Approval Package 20993...

— B 20170801 PDR3538K)
Approval Package 20993...

Are there clinically relevant food-drug or drug-drug interactions, and what is the appro
management strategy?

alternative concomitant medications with less potential for CYP3A induction. Dose redyction to
45 mg is recommended when coadministration of ALIQOPA with a strong CYP3A inhibifor.

Chemistry Review

There is a DDI potential between copanlisib and substrates of renal transporter MATE2-K. At
recommended dosing regimen, copanlisib achieves Cmax around 1 uM that is about 10-fold of
its 1Cso (0.09 pM) for MATE2-K. Metformin is a sensitive MATE2-K substrate used as a
concomitant medicine in the pivotal trial to control hyperglycemia. It is also expected that
metformin could be used in the management of copanlisib induced hyperglycemia in the clinical
setting. Therefore, in order to assess the influence of copanlisib on the PK of MATE2-K
substrates such as metformin, a post-marketing requirement will be issued.

+

+ Label
+ Letter
+

+

Other Important Informatio...

Review
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Find more in other sections of the approval document

FDA Approval Package - Copanlisib > Label
Label 209936/5-001

Copanlisib is not an inhibitor of the metabolism of drugs that are subslra(cs of lhc ma_lor CcYp nsofonns
(CYPIA2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, and 3A4) or uridine d p syl
isoforms (UGT) or dihydropyrimidine dehydrogenase (DPD) at lhcrapcunc 60 mg dosc plasma
concentrations. Copanlisib is not an inducer of CYP1A2, CYP2B6 and CYP3A.

E fiectofC opanlisib on D rug Transporter Substraies

Copanlisib is not an inhibitor of P-gp, BCRP, multi-drug resi iated protein (MRP2), bile salt
export pump (BSEP), OATPIB1, OATP1B3, OATI, OAT3, OCTI, OCT2, and MATE! at therapeutic 60
mg dose plasma concentrations.

Copanlisib is an inhibitor of MATE2-K (ICs: 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

A, Licih

Carcinogenicity studies have not been d with coy

Copanlisib did not cause genetic damage in 1n VIro or 10 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 oh(,ospcnma/aspcrmla) and prostate (reduced

4 dl 13 0f 18 5 M
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Question: What drugs could interact with my drug,
which is metabolised by Cyp2D6

b( Add data types Close

e £ Type data type to search Search on:

I - [= Metabolizing Enzymes Data type

—+ Drug as Enzyme Inducer

% Drug as Enzyme Inducer
== Drug as Enzyme Inhibitor 6 Y

|+ .
| Enzyme Inhibitor ¥ Drug as Enzyme Inhibitor
rue — Enzyme Inhibitor (in vitro)

Activity (% inhibition)
—— Activity (% of control)

— Activity (absolute)
L @ Activity (Emax) Select the data type _to search:
1) Drug as enzyme inducer
2) Drug as enzyme inhibitor

— Activity (fold change)
S Activity (no value)

- @ Activity (substrate stability) Note: you can also select in vitr_o or in
vivo parameters. To only see clinical

S Activity (substrate transformation . .
u v : results, select in vivo parameters

— Alpha

Fmax
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Select the enzyme

( Add enzyme/transporter names Close

i p Type enzyme/transporter name to search Sea I'Ch on:

—= = CYP2D
—— O CYP2D1

¥ CYP2D6
—— O CYP2D2 I

—— O CYP2D3

Enzyme/transporter name

—— O CYP2D4

CYP2D6

—— O CYP2D&(B)
—— [ CYP2De(D336N)
—— O CYP2De(E215K)
CYP2D6(F164L)
CYP2D6(F2195)
CYP2D6(Met)
CYP2D6(R25Q)

000 OO

CYP2D6(R344Q)
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Results will be all drugs reported to act as an inducer

or inhibitor of Cyp2D6

Metabolizing Enz. & Transporters data search

Show me preclinical & clinical studies for these:

Search criteria Clear search

DI'LIgS Data type
Add drugs by drug class or drug name

| ¥ Drug as Enzyme Inducer | | ¥ Drug as Enzyme Inhibitor |

Add drugs by primary target or primary target class i e

Enzyme/transporter name

| x CYP2D6

Add enzyme/transporter names

Species
Add species

Sources

Add sources
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In 3 steps, see 9491 results for 716 drugs that induce or
Inhibit Cyp2D6

Metabolizing Enz. & Transporters search results 9491 records from ME&T data: £ [Drug as Enzyme Inducer (390) OR Drug as Enzyme Inhibitor (9101)] AND [CYP2D6 (9491

W%
¢ | Preclinical Data  Clinical Data  All Data preclinical and clinical data . o
2 — Show drugs in  Deselect all
w .
—ID (ﬁh Drug v Parent/Metabolite »»  Substance Studied v Data Type v Export All drugs in Excel file (.xIs) ries s
o . Show the filtered drugs in other modules. Based on your
1 5-Methoxypsoralen Parent Bergapten Enzyme Inhibitor (in filtering 0.1-100
vitro) '
i i Selected: 716 i
2 5-Methoxypsoralen Parent | Bergapten | Enzyme Inhibitor (in N 10.1-100
! ! vitro) ¥ 5-Methoxypsoralen :
: i |
i i Abacavir Sulfate
3 Abacavir Sulfate Parent Abacavir sulfate Enzyme Inhibitor (in Abiraterone Acetate Unreport
vitro) Acamprosate Calcium
! ! Acetaminophen - |
4 Abacavir Sulfate Parent | Abacavir sulfate | Enzyme Inhibitor (in | At clinica
i | vitro) > Show in Pharmacokinetic Data :
i = Show in Drug Safety Data !
5 Abacavir Sulfate Parent Abacavir Enzyme Inhibitor (in -~ Show in EAERS Data Clinically
vitro)
> Show in Efficacy Data
> Show in Activity Data
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DDIRC Demo: Test compound
as avictim

Empowering Knowledge
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Test compound as a victim

« Predict interaction between test compound and perpetrators
« Determine the potential to interact with antiarrhythmic drugs

Test compound
MW: 475.6 MW: 473.6

Recombinant Intrinsic Clearance
Cell system: Insect cells Infected with Bacculovirus
« M1l: 3A4Km=8.6uM Vmax=0.87 pmol/min/pmol [C] prot=0.5 mg/ml

« M2: 3A4Km=32uM Vmax=3  pmol/min/pmol [C] prot=0.5 mg/ml
2C9 Km=4 pM Vmax=0.1 pmol/min/pmol [C] prot=0.5 mg/ml
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Physiochem. and binding properties of test compound

»Binding:
* fu (plasma): 0.4-0.5
* Rb: 0.55 Default

»Physchem wMolecular weight: 459.2
Total weight: 459.2
PSA: 88.16
pKa (pH 7.4): 7.66
logP: 4.28
logD (pH 7.4): 4.1
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
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ELSEVIER

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: Prc}prletary Perpetratur Drug
Predict all interactions of your proprietary perpetrator drug vs all victim drugs in DDI Knowledgebase
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Predict FmE by filling in the indicated information

atic" and "fup” values, please make sure that the values for Clint, [C] prot, and the microsomal binding values (fu(mic) and Prot. Canc.) are entered. Only then you

diction of fh.
fu(mic) Calculation %

. _— 1. Select test system
Proprietary Victim Drug > Enter Km
. 3. Enter Vmax
Victim Perpetrators 4 Enter [Clprot
Please enter proprietary data for the victim drug: 5. Calculate fu(mic) — enter Pka, Prot conc, logP
— Victim definition . . .
6. Calculate hepatic fraction — enter Cl non-hepatic and fup
7. Predict fmE
— Hepatic Metabolism
©User Defined B oHwm B ®ser H @ baculovirus
@® predicted ® hRecombinant B orar H © ymphoblastoid
H © Abundance H ©c coli
I Oveast
— fmi(E) Prediction r
In Vitro enzyme contribution : fm(Ejvitro
Enzyme(s) kdeg (min-1) n Clint (pl/min/pmol) Km (pM) Vmax (pmol/min/pmol) [Clprot (g/1) ISEF n Abund. (pmol/mg) ﬂ
pomez — — — | | R ool
b8 — I — | | TR BB
O O — — | | | | I
Hepatic Fraction fh — fh prediction
O User Defined
® predicted i l:'Uh © user Define|
n Clnon ® predicted
R hepaic [ m

Microsomal binding

ﬂ fu(mic): Prot. conc.:

Predict Fms @

Pka n ® Hallifax/Houston

B © rustin
Prot. conc.

Calculate

]
T
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Predicted FmE

Proprietary Victim Drug )
You can also input parameters for the ; :‘;1:?;;“ system
Victim Perpetrators e perpetrators (in this example, we will not 3 Enter Vmax
P‘ES‘S;::“H proprietary data for the victim drug: Change the default parameters) 4 Enter [C]prot
“Compound name: fTest 5.  Calculate fu(mic) — enter Pka, Prot conc, logP
— Hepatic M n 6. Calculate hepatic fraction — enter Cl non-hepatic and fup
O user Defneg (i Ry [ B @ beciovinus 9 7. Predicted fmE values = mostly metabolised by Cyp3A4
Predicted @® hRecombinant B Orar B ©uymphoblastoid |
B © Abundance H ©c.coi \-_.-4‘/
B Oveast
Enzyme(s) kdeg(min-1)n
ETE ooz |18
(TR |
— fm(E) Prediction
In Vitro enzyme contribution : fm(EJvitro 9 — 9 I — \ I —
Enzyme(s) kdeg (min-1) ﬂ Clint (pI/min/pmol) Km (uM) 'max (pmol/min/pmol) [CIprot (g/1) ISEF n Abund. (pmol/mg) ﬂ
boorz | oosrs | CER— m
boon | oos | [ o CrR
\ | \ | 1 ] ] 1 [
Hepatic Fraction fh — fh prediction M _
Hbehalie be [7o70 Jun 6 User pefined
H EIEESEC n ® Predicted
a firaro_Jn Exclusively hepatic metabolism = worst case scenario
e pe |

Qb 161

Predict fh

—Microsomalbinding ——————————————————— " Pka

B rumio: Prot. conc.: ¢ Prot. conc. gL
4.28

LogP

Calculate

bte: In addition to "Cl non hepatic* fnd "fup” values, please fU(mlC) CalCUlatiOn x and Prot. Conc.) are entered. Only then you

H @ Halifax/Houston
H © austin
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Modify intestinal metabolism data (if required)

We have no data on gut metabolism, so leave Fg at 1

L
 Intestinal M

® fined n Intestine inhibition : Estimation of Fg'/Fg ratio
User Define

Opredicted H © Model predicted

Bet ]| Bose

n © Maximal Inhibition (Fg/Fg)=1/Fg

bws 10
B

fm(E)g Prediction M
|7 Enzyme(s) kdeg (min-1) [l

clint (ul/min/pmol)

[Clprot (g/1) Abund. (pmol/gut)

46
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Results for 257 perpetrators — click on blue links for
more info

DDI Prediction 257 records from DDI Risk Calculator: # Victim: Test

Export data
for more info

I
2 -
2o Fr perpetrator v Dose v/ MBI v/ AUC Ratio v/ Count v/ Min. Max. v/ Mean < . .
o Bar chart information | .
&
@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 0.0078 _ 1 1.075 1.075 1.075 one of the following categories:
162426
soeambote
Dev.: + i i AUC ratio = oz |
Drug i No risk 0.8 < AUC ratio <
Type: Experimental/Investigation Low risk P  AUC ratio <
3 (--Omeprazole Multiple _ 88 1.022 1.078 1.051 Medium risk 2 = AUC ratio <
162827 High risk 5 < AUC ratio
Antiulcerative
Proton pump inhibitor [11 httpz/fwww.fda.gow/downloads/Drugs/GuidanceComplianceRegula...
Dev.: -
Drug Type: Approved
4 (-FWarfarin 0.007g | BE 11.033 1142 1.094 10.035 11.096 1.045-1.135
161583
Antithrombotic Dose effect % 1. Perpetrator information (Physiochemical
Dev.: - il
o - - properties)
Tug Dose AUC Ratio Count| Min | Max. | Mean |SD| Med. | 5-95th Perc. . . . .
Type: Experimental/investigation 2. Dose (if multiple, click on blue link to see
0.025g _ 1 2.82 282 2.82 0.02.82 2.82-2.82
s AMa4s? Multple - 33 dose effects on AUC)
628746 oig _ 1 7.778 [7.778 (7.778 0.0 7.778 7.778-7.778 3. MBI (indicated here if it's mechanism-
Dev.: - inhihiti
Brug Type: Unspecified o2s: G 18.223 18.223 18.223 0.0 18.223 |18.223-18.223 based |nh|bltlon) _ .
4. AUC Ratio — see Bar chart information for
6 Acamprosate Multiple _ 2646 1.0
241873 legend
Drug Type: Approved 5. Count (see next Sllde)
" " " " i i -95th
7 Acetaminophen Multiple I : 4,048 4134 ‘4.088 0.025 409 0 6. Min, max, mean, SD, median and 5-95
99468 percentile AUC values
Analgesic: non narcotic
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Details on calculation found in ‘count’ column

Click on blue text for more

information
DDI Results details A %
L 2\
| | Victim: Test | Perpetrator: (-)-Omeprazole
AUCI/AUC || F'g/Fg ||[Enzyme || fm(E) Fg [lulg (M) |[ 1 Optimized [1] (M) Ki (pM) Dose ||Cmax (uM)| kabs (min-1)|| Fa.Fg Qh Fu(blood) Rb Kb
Value ||[Clprot|| Substrate || fu{mic)
- CYP2C9 0.22 2.622 + 11.77 815102 g/L | Diclofenac 0.02g i+ {233 i+ |0.014 1 161 1 0.55 1
- CYP3A4 o7el 1226 i+ 1.51 45602 g/L | Midazolam 0.02g i+ 233 [+ 0006 1 fier § 1 0.55 1
- CYP2Co 0.22 2.452 + |3.009 81502 g/L | Diclofenac 0.04g i+ {464 1+ |0.006 1 161 1 0.55 1
[ros7 | CYP3a4 o7al 5244 i+ 3.520 266102 g/L | Midazolam 0.04g i+ 464 L+ 0014 1 e § 1 0550 1
- CYP2C9 0.22 2.452 + 13.047 815102 g/L | Diclofenac 0.04g i+ {471 i+ |0.006 1 161 1 0.55 1
- CYP3A4 o7sf 5244 |+ 3.588 46.5/{0.2 g/L | Midazolam 0.04g [+ 471 [+ 0014 1 e 1 0.55 1
- CYP2C9 0.22 1.226 + 1113 81502 g/L | Diclofenac 0.02g i+ [1.64 i+ |0.006 1 161 1 0.55 1
[tozs | CYP3Ad 078l 2822 i+ 11.391 165]02 g/l || Midazolam 0.02g [+ |1.64 [+ |0.014 1 he [ 1 0550 1
- CYP2Co 0.22 2.452 + 12046 81.5{ 0.2 g/L | Diclofenac 0.04g i+ {280 i+ |0.006 1 161 1 0.55 1
- CYP3A4 078l 2452 |+ 2.046 45.5}0.2 g/l || Midazolam 0.04g 1+ 280 1+ | 0.00 srooes e
- CYP2C9 0.22 1.226 + 1151 81502 g/L | Diclofenac 0.02g [+ 233 [+ | 0.0/
—— P R S D B e iimain P B B B -

Protocs - Eneymetagy - rsbiton.

| |

Data entered into Click on blue numbers or + for
calculator for test drug protocol information )
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(Tab 1) — Results overview

Test

Test
Test

o |Test

Test

o |Test

+|Test

Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test

Test

Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test

Name

Perpetratorl

Therapeutic class

(+]-Propoxyphene
(+)-Warfarin
(-}-Omeprazole
(-)-Omeprazole
(-warfarin
AMG 287

AMG 487

AMG 287
Acamprosate
Acamprosate
Acamprosate
Acamprosate
Acamprosate

ic: narcotic/opiat

~Analgesic: narcotic/opiate~

~Antithrombotic~

~4 ic: nen narcotic

- ic: non narcoti

Acetylsalicylic acid

- ic: non narcoti

ic acid

~4 ic: nen narcotic

Adefovir

oxil
Adefovir
Aliskiren

~Anti-HIV~Antiviral~
~Antiviral~
~Antihypertensive~
~Antihypertensive~
~Antihypertensive~
~Antihypertensive~
~Antihyperiensive~
~Antihypertensive~
~Antihypertensive~
~Antihypertensive~

Alosetron ~Antiemetic~
Alosetron ~Antiemetic~
~Anticonvulsant~AnxiolyticHypr
~Anticonvulsant-Anxiolytic-Hypr
~Anticonvulsant-Anxiclytic-Hypnotic Sedativ
~Anticonvulsant~Anxiolytic-Hyproti i
Alvimopan ~Laxative~
Alvimopan ~Laxative~
Alvimopan ~Laxative~
Alvimopan ~Laxative~
itri| = " MON N3
i alcium channel blocker
alcium channel blocker
Amaoxicillin
Amprenavir
Amprenavir
Amprenavir
Amprenavir
Aprepitant
Aprepitant ~Antiemetic~
-Antipsydl

Aripiprazole

~Antipsychotic-Neuroleptic~

Dese/unit
0065
068
0.007g
002g
004g
0.007g
0.05¢g
01g
025g
03g
osg
0666
08g
i0g
06sg
10g
032%5¢g
0%6¢g
0o1g
001g
00ag
008g
016g
03g
0sdg
08sg
12g
18g
0001 g
0002g
0001 g
25E-2g
S.0E-2g
63E4g
0.006¢
0012g
0.018g
0.024g
0025g
0005
001g
10g
04sg
06g
09g
12g
oo8g
025g
0001 g
0002g
0.003

AUC Ratio

"1.789

"1.756

Median 5th Perc. 85th Perc. Count

"1823

Bar chart infermation

The bar chart displayed in the DDI table is a color coded graphical overview
of the risk assessment.

Color codes represent AUCI/AUC ratio ranges corresponding to the FDA
classification [1] of CYP inhibitor and inducer potency. The size of each
colored segment in the bar represents the percentage of the total number
of calculated AUC ratios (for a given victim/perpetrator couple) that falls inte
one of the following categories:

Category AUC ratio range

Risk(Induction) aucraio=_ || o3 | NG
No risk 0.8 < AUC ratio < 125 | [
Low risk 125 | =AUCratio = 2 ]
Medium risk 2 < AUC ratio = 5 _
High risk 5 < AUC ratic _

[1] http:/Awwwe.fda.gov/downloads/Drugs/GuidanceComplianceRegula...
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R&D Solutions

DDI Risk Calculator (DDIRC) Version ;201710
DDIRC database Version: October 2015
Date: 2018.05.01
Test
Metabolism ]
Enzymes Name CYP2C9 CYP3A4
kdeg(min-1) 11E4 3284
fm(E) calculation fm(E) .22 0.8
Methode used recombinant (ISEF] recombinant (ISEF)
RAF
Scaling factor 1SEF ‘.86 .32
Liver Abund. (pmol[m:ﬁﬁ.ﬁ 173
Kinetic clint (ul/min/pmol) ‘.05 "0.094
Km (uM) 2 32
Vmx [pmol,’min!pmol’u.l 3
[c] prot. (g/1) s 0.5
fh 1
Method used Predicted
Method used Predicted
i (L/h) 17.07
Cl non hepatic (L/h) 0.0
CIH (L/h) 17.07
fup .2
ah (L/min) 161
Nonspecifichinding |
fu(mic) ‘0.399
[Clprot (g/L) (5
fu(mic) calculation Method Hallifax
LogP "a.28
oKa 7.66
GutMetabolism ] I
Fg 1
Method used User defined
g (L/h) s
fug 1
F'g/Fg estimation Method Model predicted

Enzyme

|Perpetratm 1
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-1Emax nH Induction Type Victim[C] (1M Victim Km (uM)
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Risk per Therapeutic Class

Exported results (Tab 3)

Risk per Therapeutic Classes (Inhibitors)
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Exported results (Tab 4): Risk per Therapeutic Class —
Maximum dose

Risk per Therapeutic Classes (Inhibitors Max Dose)

100%
20%
80%
T0%
60%
50%

40%

Median Number

30%
20%
10%

0%

S AR PRI 1 8 O P P00 10 A O e 23018 6 01646 @ D606 & B0 B 16101010 01010 16 BB B g B 0 40 810 10 G40 &1 16 10 X ot H i
SR R &6,&%&&%&& é,f@\\y@&%-:\}@g&ﬁgi %::;:: e e T S e e Risk per Therapeutic Classes
SN R G v"%"w‘iﬁi@"ﬁi“; R R R O A O S S A ey (Inducers Max Dose)
OSSR
& < & v & & \5{‘&" RN & & & & ¥ ) s 100%
& § & R S @ oF o & & &
& &cc\ i & F « & & < 90%
S & R & .
\\cﬁc & v \’eﬂo A 80%
o L
ksl ks T0%

Therapeutic Classes 60%

W Risk (Induction) M Mo Risk  Low Risk ™ Medium Risk ® High Risk

50%

40%

Medlian Number

30%
20%
10%

0%

# drugs in tested in each class is indicated
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Exported results (Tab 5): Risk per Individual drug/dose
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Question — what’s the potential to interact with
antiarrnythmic drugs

Auci/Auc

{a'-\Q‘? rL'??Q@Q‘?ﬂb'Q‘?FQ'_\Q NN S
& e ‘h'&g,\ 6\'5\ o\,;;\ 6\5\ goc&@"&«o&@*& & c@p& «0“&

F I s = =l -l gl gl

o 5% & S p(g- SF
& TR SUESLEN S RSV S VI Vi

M Risk (Induction) M No Risk

Low Risk M Medium Risk B High Risk
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Question: is there arisk of interaction between the test
compound and acetaminophen?

Search for the therapeutic
class analgesic, non-
narcotic
Note: the therapeutic
classes are not the same
in DDIRC as in
PharmaPendium
See medium risk of
interaction
(Average AUC ratio of ~4)

PharmaPendium®

DDI Prediction 3 records from DDI Risk Calculator: #° Victim: test

Refine search results:

Therapeutic Classes

Clear All

Analgesic: non narcotic (3)

O Antidepressant (1)

[ antiinflammatory: non-steroidal (1)
[ Antipyretic (2)

) antithrombotic (1)

Molecules

Drug Type

<

14 BpiH

57| Results

ID

& Perpetrator v

Browse Vv Search v My tools @D |

Dose v MBI~ AUC Ratio v

‘ s1B)jI4 Bpi

1

Acetaminophen
99468

Analgesic: non narcotic
Antipyretic

Drug Type: Approved

Acetylsalicylic acid

34524

Antithrombotic

Analgesic: non narcotic
Antiinflammatory: non-steroidal
Antipyretic

Drug Type: Approved
Amitriptyline
4815

Analgesic: non narcotic
Antidepressant

Drug Type: Approved

Multiple -

0.025g
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How many Cmax, Ki and Kl values were used for the
prediction?

DD Results details x
| victim: test | Perpetrator: Acetaminophen -
Aucmuc" FEfFg ||Enzyme || fmi(E) Fg |[[lulg (pM)} ||Kdeg (min-1] ||| Optimized [I] (uM) Ki (uM) | Optimized [I] (M) Kl {uM) kinact {min-1) || Dose ||Cmax {pM)| kabs {min-1) || Fa.Fg Fa Qh ([Fulblood)|| Rb Kb

Value |[Clprot furmic)| Value ||[Clprot|| Substrate || fimic)|
""" 1887E3 32E4 = | 10455 1.85E3 Fentanyl e 15 1058/ [Midazolam 0.009 10g i+ 1074 1 TossE 1
73258 3084 < {72574 18563 Fertaryl BE 15 ¥D5 g §Midazglam 0.003 10g 4= {1071 1 (B3
""" 212463 3064 < Taza7e3 1862 Fertaryl HET 15 ¥D5 g §Midazglam 0.003 10g 4= (1071 1 (B3
188782 3284 < {a14zm 18563 Fentaryl S 15 n5gL 0.003 10g §= (1152 1 (B3
173ZER {32E4 N 18562 Fertaryl < ez 15 ¥05g 0.003 10g §= gl 1 =i
1B4ZER {384 < Tar7e 1863 Fertaryl < ez 15 ¥ g M 0.003 A 3 1 (B3
TEEEI 1384 B 18562 Fertaryl BNET 15 ¥D5 gL §Midazglam 0.003 10g &= 11 1 (B3
""" 1207E3 H32E4 i+ | 272538 18563 Ferzanyl S Taa7s1 15 05 EL EMidazalam 0.009 065 S
1271E 130Ed B 185E3 Fentaryl S 15 iDE gL M 0.003 10g 1 [ES
17ER 32E4 < Taam3 18563 Fertaryl HET 120 el UM 0003 10e 1 I
1B4BER 3084 < Tapazss 185ER Fertaryl T Protocol details N
TE1E j32Ed BEE 1863 Fertaryl < Taa7m .
_____ = Review or Labels:
170BE2 3B BEEE 18562 Fertamd < 23324
NDAQ21449 2002-09-20 (GILEAD)
BIOLOGICAL MATERIAL: Animal
Animal: Species: Human Caucasian (70%), Black person (10%), Hispanic (10%), Asian (10%), (Either, 71.%+/-13 kg , 31+/-10 year old)
. . . Clinical state: Healthy
Click on blue text for more information. EXPERIENTAL CONDITIONS - Procol InVivs
. Study Design: Crossover
E.g., click the Cmax value to see Protocol Tested Compound: Dosing Regimen: 1000.0 mg oral administration Repeated: everys hour) during 3 day
. . Other Information: @ doses Except D3: 1#/day
details of where that value is from e
Experimental Synopsis
1stday 3 day
T ; . - T days
Measure
I

Cmax measured during 24.0 hour on Blood: plasma

administration i is oot @ P P
Jdministaton M during scale mark 4 before this point atthis point W after this point

Biological Activities
-/ Detailed Headings Cmax AUCss Tmaxss
more... more... more...
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How many Cmax, Ki and Kl values were used for the

prediction?

1
2 - Acet

3 fm(E) Fg_[[lu]g {uM)[deg (min-1 | Optimized [1] (uM) . i (M) 1 Optimized [1] (M) K (M) nact (min] Dose Cmax (uM) kabs (min-1)

4 Value [CJprot_|Substrate fufmic) Value [CJprot_|Substrate fumic)

5 I~ [ [ I~ I~ = - © P I [ © [P = © [P 7 T I = © [ © I !

6 078 1887E3 |326-4 |Oprimizeidl0455 185E3 Fentanyl Optimize{58.524 15 05g/L {Midazolam 0009 {10g  iconverted from Cmax0.016g/L 11071 T (assim

7 (F 73.258  [3.2E-4  |Optimizei72.574 1.85E3 Fentany! Optimized58.924 15 05g/L  {Midazolam 7000 1108 iconvened from Cmmx00l6 g/l (oza (oMM ABY o i

8 078 Disies 524 (Dptimizefise 753 D 8E3 Fentanyl Dptimize(3852 15 05g/L | EJE‘} 10g  iconverted from Cmax0.016 g/L 'mT(Sh”W'"gAmerﬁ ![ESSimi‘

g 078 1887E3 3064 Oprimizeid14 882 185E3 Fentanyl Optimize53.351 15 05g/L iMidazolam {0009 10g iconverted from Cmax0.017g/L {1152 0058 [assim

10 0.78 173563 13.2E4 0ptimize('385598 1.85E3 Fentanyl 15 0.5g/L  {Midazolam .08 10g converted from Cmax:0.017 g/L 115.2 ;’IID‘JB i[assim EXpOrt Count_ data and IOOk at
1 078 18a8E3 |3.26-4  |Optimi 725 2863 Fentanyl 15 05g/L | 7005|102 jconverted from max0017 g/l 11152 7009  i(assim Results Details Tab.To see the #
12 078 79663 (3264 |Optimize{73.763 185E3 Fentanyl 15 05g/L iMidazolam o002 i10g  |convered from Cmax0.016g/L 1071 0002 !assimi| f val d:
13 0.78 1201E3 [3.2E-4 22{272593 1.85E3 Fentanyl 15 05g/L iMidazolam 10.009 10.65 g converted from Cmax:0.013 g/L 188.64 .00 i{assim orval u_es usea:
1 078 127165 3262 [Optimiee{30019 185E3 Fentany! 15 05g/L | EJE‘} 108 iconverted from Cmax0017g/L {1152 Joose i(assim 1. Filter by Cmax
15 078 101763 {3264 [Oprimizet248 395 185E3 Fentanyl 15 05g/L {Midazolam 0009 i10g  iconverted from Cmax0.0l6g/L  [107.1 f0058 {assimi| 2 Filter by Ki
16 0.78 184863 13264 iz24403.295 1.85E3 Fentanyl 15 0.5 g/L idazolam Elﬂ? 10g converted from Cmax:0.016 g/L 107.1 10.0%. i(assimi . I er y |
17 078 47618 [326-4  |Optimize}S7.624 2863 Fentany! Optimize{s8.751 15 05g/L | 0009 [065z iconverted from Cmax0.013g/L {8864 0004 (assim 3. Filter by Kl
18 078 110663 3264 |Oprimize264973 185E3 Fentanyl Optimize{58.524 15 05g/L Midazolam Mo02  [10g  lconverted from Cmax0.016g/L {1071 0058 assimi|

19 0.78 1271E3 1324 Optimize('ZDS 762 2863 Fentanyl Optimizei'ss.924 15 05g/L {Midazolam ;'0009 10g converted from Cmax:0.016 g/L 107.1 :'0.058 i[assim

20 078 1105€3 (3264 |Optimize{254582 185E3 Fentany! Optimize{s8.751 15 05g/L | 009 (085g converted from Cmax0 013/l 18864 10.09%

71 078 140983 (3264 |Oprimize;311383 185E3 Fentanyl Optimize{28.751 15 05g/L iMidazolam 0002 065z lconvered from Cmax0.013g/L {8864 .08

] 078 191573 3064 |Optimize{8041¢ 2863 Fentany| Optimize{53.351 15 05g/L Midazolam D002 [10g lconverted from Cmax0.007g/L {1152 10.004

3 078 Taseo Ts264 |Optimizel 7819 2863 Fentany! Optimize{63.351 15 05g/L 1 005 1102 lcomverted from Cmax0.017 ¢/l f1152 70004 i(assim

% 078 212483 (3264 |Oprimize|454753 185E3 Fentanyl Optimize{58.524 15 05g/L  {Midazolam o002 !10g  |convered from Cmax0.016g/L 1071 0% i[assim

25 078 216853 (3054 |Optimize|362983 2863 Fentany| Optimize{58.824 15 05g/L {Midazolam 0002 {10g {converted from Cmax0.016g/L 11074 0098 iassimi

2% 078 2124£3 3264 |Optimize(dss.18 2863 Fentany! Optimize{63.351 15 05g/L | M09 110e  comerted from Cmax0o17gil_ ts2 "0.0% i(assim

7 078 73,258 3264 Optimizet72.574 2863 Fentanyl Optimize(58.92¢ 15 05g/L {Midazolam 0002 !10g  iconvered from Cmax0.0l6g/L {1071 T000:  iassimi

3 078 71877 [32E4  |Optimizef182.683 1.85E3 Fentany| Optimize{48.751 15 05g/L {Midazolam EJE'} 0655 iconverted from Cmax0.013 g/l {88.64 10058 {(assim

b 078 1106E3 13264 264269 401 185E3 Fentany! Optimize{63.351 15 05g/L | 0009 [10g iconverted from Cmax0.017g/L {1152 0058 j(assim

30 078 1887E3 13264 20210255 2863 Fentanyl 58924 15 05g/L Midazolam Mo02  [10g  lconverted from Cmax0.016g/L {1071 0098 i[assimi

31 078 110663 [30E4 |Optimize; 269401 2863 Fentany| imi 15 05g/L {Midazolam 0009 {10z jconverted from Cmax0.017g/L {1152 "0.058  i[assim

32 078 2124£3 3264 |Optimize{d5g.18 185E3 Fentany! Optimize(63.351 15 05g/L | 009 {10z |converted from Cmax0017g/l 1152 009 i(assim

33 078 9512 13264 22{50.842 185E3 Fentanyl Oprimize;48.751 5 05/l Midazolam 005 1065z lconverted from Cmax0.013z/L {8864 004 i{assimi

3 078 70660 13264 |Optimizet73.762 2863 Fentany| Optimize{58.924 15 05g/L Midazolam 0002 [10g lconverted from Cmax0.016g/L {1074 10002 {(assim

35 078 101763 {3264 |Optimizei252822 185E3 Fentany! Optimize{63.351 15 05g/L | 005 1102 lcomerted from Cmax0.07g/L__ {1152 70058 i(assim

36 0.78 122663 13.2E-4  |Optimizes277.246 2.8E3 Fentanyl Optimize(@.?sl 15 05g/L {Midazolam :'DDD? 0.65 ¢ converted from Cmax:0.013 g/L 188.64

37 078 1735€3 [30E4  |Optimizei382.171 1.85E3 Fentany| Optimize{58.824 15 05g/L {Midazolam 0005|108 jcomened from Cmax0016 g/l 11071

38 078 560.938 [32E-4 |Optimizei171907 185E3 Fentany! Optimize{s8.751 15 05g/L | 009 los5g comerted from Cmax0oi3/l 1esse

3 078 71877 13264 Optimizet182.683 2863 Fentany| Optimize{48.751 15 05/l Midazalam 0009 l065z iconverted from Cmax0.013g/L 8864

40 078 127163 [30E4  |Optimize{300.19 2863 Fentany| Optimize{53.351 15 05g/L {Midazolam @ 10g  iconverted from Cmax0017g/L {1152
a 078 1699E3 13264 |Optimi 2863 Fentany! Optimi 51 15 05g/L | 0009 [10g iconverted from Cmax0.017g/L {1152

0.78 169963 1324 Optimizex'sm 014 1.85E3 Fentanyl Optimlze('E-S.SSl 15 0.5g/L  {Midazolam ﬁ]m? 10g converted from Cmax:0.017 g/L 115.2 ;’II.D‘JE- i[assim
078 120663 [30E4 |Optimize(277.246 1.85E3 Fentany| Optimize{48.751 15 05g/L {Midazolam 002 0655 {comverted from Cmax0013 ¢/l 16864 0.098  i[assim
| 078 1735E3 (3264 |0 2171 2863 Fentany! Optimi : 924 15 05g/L | Emog 108 jconverted from Cmax0016g/L {1071 Emgs ![assimj =

PR -
Overview | Input Parameters | Result Details ® [{] [ ] [+
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DDIRC Demo: Test compound pws
as a perpetrator

Empowering Knowledge
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ELSEVIER

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
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Predict DDIs with the proprietary drug as a perpetrator

PharmaPendium Browse V¥ Search V Mytools S |\ gr @ do A 4 ¥ 3 pavhorzed & D G

Proprietary Perpetrator Drug

Perpetrator 1 Perpetrator 2 Victim 1. Enter compound name, molecular weight (473.5) and
|"’§"’E"‘*“’;d*“"““"" T~ W ‘ dose (40 mg QD repeated dose)
*Compound name: *Mol. Weij 'mol *Dose: . .
. : £ ¢ ™ 2. Default absorption values are worst-case scenario (Fa=1)
';‘;‘: regimen A:SF‘""“‘)"'F"“"'”E”““'"Q' 3. Choose the model: maximal systemic concentration in
ingle *Fa.Fg g . . .
© Repeated %bs(mm @ blood entering into the liver and add Cmax (331.5 ng/ml)
— [l Estimated liver concentration 4 Change FUp Va.lue N 04
r— [in (hepatic) estimation ——————————— — Non equilibrium 5 CaICUIate Fu(mlc): Pka = 7661 [C]pr0t=o'2_! LOgP = 428
1] @ Optmiz=d 1) * g1 Jumn || B [ 6. No values are necessary for hepatocyte binding
Eoﬁ;‘n'iv - R ] 7. Cyp3A4 values = IC50, Value = 3.6, [C]prot = 0.2,
H ©cmax or =mi
| it [ Bow | Substrate name = midazolam
Plasma binding and na ratio
r— Perpetrator Inhibitory constant
— Microsomal binding
B fumic: l:l Prot. conc.: |:|g,iL
— Hepatocyte binding
H futhepy: l:lwaﬁ Cell/ml
Competitive Inhibition
Enzyme(s) Parameter (M) Value [Clprot (g/1) Substrate name Victim C (uM) Victim Km (M)
- — —
Mechanism Based (MBI)
Enzyme(s) kdeg (min-1) [ Parameter (uM) Value [Clprot (g/) kinact Value (min-1) Substrate name
— = . — —
Inductis
reueton Enzyme(s) Parameter (M) Value Emax nh Induction type Substrate name
st — — — —

Predict interactions
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Predict DDIs with the proprietary drug as a perpetrator

Perpetrator 1 Perpetrator 2 Victim Repeated Doses 40mg QD

— Perpetrator definiti

*Compound nams: *Mol. Weight |4?Sﬂ |g,fmnl“Duse: 40 mg Cmax = 331.5 ng/ml at Steady State
— Dosing regimen Absorption - first order model —— Kabs=0_1 mln'l
D Single *Fa.Fg: Calculate kabs
®2E:elamd *:a::[minJ J: Fa:l
fup=0.4

— ﬂ Estimated liver concentration

— [llin (hepatic} estimation ——————————— |~ Men equilibrium .
n N P fu(mic)=0.624 at [C]prot=0.2mg/ml
O Caw = ne/m or
FERIECE S ) L —
B @ tinmax B o |:|

— Plasma binding and blood/plasma ratic
Rl T

— Perpetrator Inhibitory constant

fu(mic) Calculation x

B @ HalifawHauston
B © ausin

Pka 66

— Microsomal binding

B fuimic: *Prot. conc.: g.fL mm—p  proc conc.

LogP

&l

||
=1

[~ Hepatocyte binding
| RECCT N OIS caicuiate futher)

Competitive Inhibition

Enzyme(s) Parameter (pM)

Substrate name Wictim C {pM) Victim Km (pM)

— Na [— [— x

Value

:
ﬂ

select molecul

i
llil

—_— —_—
Selent v Ezlect v
Molecule Search
Mechanism Based (MBI
(MED g fmazoan |
Enzyme(s) kdeg (min-1) ﬂ Parameter (pM) Value [Clprot (g}
Name A Synonyms.
= — — e
Induction © |1-Hydroxymidazolam Ro 21-6347: alpha-hydroxy-midazolam; 1-Hydroxymidazolam
o 14 idazol ide
Enzymeis) Parameter (pM) Value Emax nh Mrdrwym: o
e | N-glucuranide
(I [ N
® Migazolam Dormicum; Midosed: Ronipnol
] Midazolam N-glucuronide:
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Enter intestinal metabolism values for the Victim

Proprietary Perpetrator Drug
Perpetrator 1 Perpetrator

Please selact the database retrieval rules for the victim drugs:

When CYP3A4 or CYP3AS is
selected, there is the option to
define if & how intestinal
metabolism should be taken
into account.

— First Pass Metabolism (gut wall)

Bl® vsere
ntestine inhibition : Estimation of Fg'/Fg ratio

ﬂ 0 Maximal Inhibition (Fg/Fgl=1/Fg
H @ wodel Predicted

Bosfs  |on

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

If “Use Fg” is unselected, then a default value of 1 is used for
calculation which assumes no metabolism in the gut for the victim.

Predict interactions
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How to understand MET results

'ﬂll dl-l:m.sv | sholite - k w Studbed Dt Type W Enzyme/Transporter Tt system W
15

1. Omeprazole is the “Substance Studied” to see if it is an enzyme inducer. Atazanavir (“Substance Measured”) is used to measure this effect by observing if
it's metabolism is affected in the presence of Omeprazole.

2. Inthis scenario, Atazanavir is metabolized by enzymes (CYPs) that are induced by Omeprazole. Atazanavir is a substrate of this CYP.

3. Looking at the data, following multiple doses of Omeprazole (40mg daily) and Atazanavir (400mg daily 2 h after), the Cmin of Atazanavir decreased by
95% (in relation to Atazanavir alone)

4.  Based on the source document, due to the decrease in Cmin of Atazanavir in the presence of Omeprazole, there is a drug-drug interaction with
Omeprazole

5. Inthis study, the metabolizing enzyme is not specified, hence our interpretation is limited to the fact that Omeprazole and Atazanavir have a drug-drug
interaction due to a common metabolizing enzyme (probably involving a Cytochrome P450 Enzyme).

6.  Additional notes about the fields are:

1.  “Study Type” is an enzyme inducer study

2. “Result (qualitative)” indicates that it is a positive result



