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Drug Safety - Background

o Often referred to as pharmacovigilance

e Focuses on gathering, detecting, and
analyzing adverse events information to
prevent further or future related events In
humans.

* Not necessarily limited to medications
— Herbal and other supplements/biologicals

e Can be very complex
— Drug—Drug interactions
— Rare effects



ADME-Tox Liabilities Account for
60% of NCE Failures

Failure of New Chemical Entities (n=198)

Lack of Efficacy

30%
ADME
39%
Commercial
Reasons

5%

Adverse Effects in

Animal Toxicity Miscellaneous Man
11% E0% 10%
* f-“ ADME: Absor ption/Distribution/MetabolisnVElimination
ESi MDL DDT Vol 2, No. 10, October 1997




“Managing Toxicology for the Future” An excerpt
from D&MD's Market Analysis Report; By Mike
Silver, PhD and Brigitta Tadmor, PhD January 2003

“About one third of all drugs falil preclinical or clinical testing
because of apparent or suspected drug toxicities. According
to industry estimates, companies spend about $2 billion
annually on toxicity-related drug failures. The inaccuracy
of safety screens in place today can also lead to enormous
lost opportunity costs. Termination of a single potential
blockbuster drug in development or on the market can lead
to lost revenue far exceeding the total direct cost of industry
failures. Despite the staggering financial losses
associated with toxicity-related drug failures, companies
typically spend only about 5% of their total R&D budget
on drug safety evaluations.” <emphasis added>
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Post-market failures

* Vioxx had $2.5B in sales when it was pulled from
the market in Fall 2004

— Merck Inc. stock fell 33% in less than a month

 Not an isolated incident
— Rezulin
— Seldane
— Baycol

— Fen-Phen

* Millions spent in litigation, settlements and fines
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Changes in approach

* Drug safety teams becoming more interdisciplinary
and horizontal

— More interaction and communication with
researchers at all stages

— Greater attention paid to safety issues from the
beginning of development

— Information from all stages of drug development fed
back into the early phases of the research process



What do drug safety teams do?

e Conduct toxicity studies and evaluate the results
Handle regulatory reporting

Monitor safety issues
— EXisting drugs and new candidates

Compile safety assessments
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safety teams have?

 What do we know about the toxicological
mechanism of this compound or compounds like it?
What can we predict?

« What side effects are we seeing in humans?
 How does this compare to the preclinical results?

* Do our competitors have any similar compounds in
their pipeline or approved? Why was research on
competitor drug X terminated?

Do any of the above have implications on our
developing pipeline?



A 4!

- “Where is the needed data?
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In-house data
— ADME/tox screening data, etc.

Journal articles
Conferences

Regulatory submissions (multiple countries)
— From new drugs to post-marketing feedback
— Clinical study results

Books
Commercial and Public Databases
Personal contacts




OV 0V - -

< o f Drug safety - The information challenge

 Much of published safety data and precedent is
held in disparate sources

— Inconsistent or non-existent indexing

— Information difficult to find quickly

— Sources are in different formats

— No longitudinal view of the data

— Must integrate different data types
 Preclinical/clinical/post-market

r * Never sure of comprehensiveness



 How scientists spend their time?

Finding
information

Other activities

Reading

Administration ,
Iterature

Planning
experiments

Writing '
reports/papers
% Conducting
experments
Notebook entry

Meetings

Data analysis

Outsell 2005




The Need - Drug Safety

o« ‘. people in our toxicology department
spend 40% of their time searching for safety
Information...and usually have no confidence
that they have found all of what is available...”

— A Global VP, Preclinical Dev
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What do drug safety teams need?

» Better safety data

* Integrated preclinical, clinical and post-marketing
data

« Better data organization and context

and make it easy to use
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h Better Safety Data

 FDA Approval Packages

— Extremely rich source of information available via
the Freedom of Information Act

— Generally Untapped
* Not well indexed or searchable
 Formats: paper, microfiche, bitmap

* Tedious to find specific facts (side effects or adverse
events)

Finding class/target/effect/dose relationships can be
Impossible
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- FDA Approval Packages
Examples of Original Documents

REVEEW AND EVALUATION OF CLINICAL DATA

MDA 19-R395-D3%
. . H-MvS-Gogt
SPOMNSOR: Plizer Phamaseunicals Group
DRUG: Zolaf {Semealine HCL Tablets and Ovel Concentrane
DATE OF DOCUNMENT 37252001
DATE RECEIVED: 3292001 -
I REVIEW:

Thess supplemental new drug applications listed above provide far the use of Zolofi(serraline HCD
Zolaft [seriraling HCL) eral concenstate for the long-term treatment of past-traumatic stress discrdes (7

1In Fesponss e aur appravable lstter, the sponser has submitied the updated version of the propessd pac
snaerl aking o ocoount the comments received frarm us. All of the suggestions received fram the Ag
were incorparated inta the labeling with the exceprion of the fellowing few llems:

&
Under INDICATIONS AND USAGE. PTSD, in the fousth and final parageaph of ihis subsect
Lerrr =—ng delered inothe fost sentence of this parngraph because the patients that entes
cpen label 24-week tnsstment had airezdy completed 2 | 2-week placeba-conirelled trial priar
enlering the open label mearmens

Under DOSAGE AND ADMINISTRATION, Maintenance Treatment, the three paragraphs su
by e Agency were incorpormted with a few mmar revisions.

In the third sentence of the first pacagraph of this section under the sub-heading of Depression
18Il was deleted. Itis Pfizer's position that this term is unnece:
the data to which it n:rv;rs iz well deseribed in the previous sentepce. The phrase
" was deleted from the fourth seatence of the firse paragraph of this sec
hcca.usc the statement is repetitive and repeats what was previausly been said sbout the dasing

the same paragraph.

PAD. NDA No,21-33§
Toxicokinetics:
Table 451,  Summary of toxicokinetic data for CGP 671488
3 mohg/day 18 mghg/dey 75 mg/g/day
AUCpmy Com AUCpny Com
nghiml)  (ngmiy  (ngvmb)  (ng/ml) 5M°"'wg (o)
MALES:

Deys 12 2142185 372:M5 185021240 216170 1600025390 12101 325
Deys 91792  230+107 324218 6021710 178223 1600025730 10003 384

FEMALES:

Deys 172 2182800 4091208 234021340 3102152 150004500 1230 267
Deys 9182 206611 44631132 1080291 2084000 1580014810 1280+ 143

Table 7.1-11 Doss Normalized AUCy.q and Co,
AUCaai (7 WmL) Conmn (NOL)
ata Femaie Wt Femeis
Dose Oey! Dey® | Dsyl Oey#t | Dayt Deyit | Deyt Deyit
E) Ti3 Y T [ %] 124 (Y] (7] i |
18 o . 18 o " s 207 1r 17
% n 200 m 208 6.1 14 s 179

Summary of individusl study findings:

Daily dosing daily for 13 weeks with imatinib at doses of 3, 15 and 75 mg/kg/day was not
lethal in this monkey study. The highest dose administered did cause gu.stroinwsﬁml effects, as
evidenced by emesis in 9/10 animals. The toxicokinetic data indicates that the emesis seen in the
HD monkeys did not interfere with the absorption of the administered dose of drug, as the
expected increase in AUC with higher doses was evident. Four animals, two of each sex, at this
dose did show a decrease in body weight during the first 3 weeks, all except one female began
gaining weight after week 3. That HD female weighed 7% less at the end of the 13-week dosing
than at the beginning of the testing. Hematological changes were seen, primarily in the HD



Reviewer Kimberlr A. Benson. Pn.D.

Toxicokinetics:
Tab* 44H. Summary of tox Scoll natic data for CC
SmokaMay 15mefcgid

{nghiM.} ([ngimL} (mgVimL)

MALE 5:
Day* 1/2 214 +156 3r.2+54.5 1660 +1240 21
Oay=9192 230 107 324 18 1460 21710 17

UV, e i et s M . el Wt
-t by e i, momm iy T b [rrpesnyen

FBIALE 5:
Days1i2 216 283.0  40.9+20.6
Days 9182 2662611 44.6+13 ]

TaMa7.1-11 | Uoa” Normmataad AULC, Me ami

AUCHMi[cnghny |
Fanmto
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Day #

Dayi

Day

M3

727
166
200

T6.7
a7
Fall

ELE]
131
206

Sommary of individual study findings:
Daily dosing daily for 13 weeks with imatinib at doses
lethal in tlus mD!lliE stady. The lughesi dusead:mmstered d1+
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@ Search Tips @ Help

7 documents found for tmax plus

SYNONYIms | E 4 : k el
ind: = 15 Prewious 5 Mext

1 1998-Aug-3 POE(2476Kk) ;

B Clinical Pharmacology and CMC-BUS-2
Biopharmaceutics Review =
Clinical Pharmacology and
Biopharmaceutics Review 0Z0954

18,55 Crnax [ngfrml) 32 1284 1303
zo0 23 Traax (he) 29,00 2,10 2.00 0,25
11,71 T1iZ...

found 33 tmves in this document

Table 9
Summary of Intravenous Busulfan Pharmacokinetic Parsmeters from Dose 9 (BMT Day -5)

Dose Cmax Ti/2 AlCss oL vz CLIABN
{mg) (ng/mL} {he} {hr) {uMol-min) {mLfmin) (1% {mL/minfkg)

I Pages\ﬁ Layers ™

1999-Jun-14 FOF5EEL] ) . 39.00 a0 29.00 ap 29,00 49.00 49.00
gl Pt riguudat 53.23 1284 a3.47 1225 180.26 54,97 2.25
Biopharmaceutics Rewview * 3.09 &G 170’33 ‘?‘“ 2‘23
Clinical Pharmacology and 53.00 g 11 * - *
8.87 290 1.98 218 42,33 28.14 Q.48

Biopharmaceutics Rewvisw

020954/5-000 Part 02 §8.585 23 29.10 18 23.48 B51.20 20.40
18,55 Craasx (nalfrl) 39 1284 1303

250 23 Traa® (hr) 22,00 2,10 2,00 0,25

11,71 Tz,

found 13 t.l'mes i ks docarmant

1999-Jun-14 FOF(TI5E)
Clinical Pharmacolo and
Biopharmaceutics Rewvigw =
Cl|lr‘|ICEI| F'harma_coloqv land tAl e s &
Biopharmaceutics Rewiew
020954/5-000 Part 04
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FDA Approval Packages database

e ~ 33,000 documents included
— ~ 700,000 pages of information
— ~ 300,000 extracted safety records

* Indexed and electronically searchable for the first
time
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pendium:_ [ Home § Drugs | Adverse Effects / Toxicity

the essential drug safgly resource - L EVIE

o E TR - .
Ead
Post-Market Reports (AERS) for ECG investigations

Breclinical Dats {£52) Clinical Data (2063} ¢ Post-Market s (AERS) (11632)
PharmaPendiurn post market reports are taken from the ED& AERS database.
This database is used as provided by the FDA CDER in PharmaPendium and may contain duplicate records, coding and classification errors.
1] uiewgng serfious & nonsenous reports _L.M.! o b dpacific Drug or Adveris Evant:

* Vigw senous raports anly

[Wiew Chemical Structures] [Export Table| Wiewing 776 of 776

| |  Reportsb Reports b
g Mme ; it | g‘““dﬂr‘r I p-"“!'ﬂ g
1 &bacavir Sulfate Electrocardicgram abnormal (%) M= 17 <20 1
drug infe - Electrocardiogram QT prolonged () F=l 20+ 15
« Electrocardiogram ST segment abnormal (2
Electrocardiogram ST segment depression (3D
Electrocardiogram ST segment aleyvation (3)
Electrocardiogram change (2
Electrocardiogram QRS complex abnormal (2}
Electrocardiogram T wawve inversion {23
Electrocardicgram O waves {1}
» Electrocardiogram repolansation abnomnality (13
wiew all ...
2 Abacavir Sulfate; Lamiveding; Zidovuding Electrocardiogram QT prolongad 2)
drignds Electrocardicgram ST segment depression {2}

S
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Electrocardicgram T wave inversion {2}
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@ Search Tips @ Help

]. Im

pharma. . endiun

the essential drug safety resource

All These Sources

depressants, serotonin specific reuptake inhibitors

Citalopram Hydrobromide

i : ; Escitalopram Oxalate
m-anticholinergics Fluoxetine Hydrochlaride
Anticoagulants Fluvoramine Maleate
F-Anticonvulsants Olanzapineg; Fluoxetine Hydrochloride
Paroxetine Hydrochloride

Earoxetine Mesylate

Sertraling Hydrochloride

[+ Antlblotlcs. tetrac:\.fc:llnes

antidemeantia

Antidepressants, miscellaneous -
AntideDrESSantS. monoaming oxid-—

H-Antideprassants, 59"’-"tﬁ1 specit Targets: SERT, Serotonin Transporter
—Citalopram Hydrobro =]

—Escitalopram Owxalate Adverse Effects / Toxicity *:
—FEluoxetine Hydrochloride
HEluwoxamine Maleate Preclinical Clinical Post-Market

—Olanzapine; Fluoxetine Hydroc _ Data _ Data Reports (AERS}
wiew all 579 | wview all 5418 wiew all 166156

—Earaxetine Hydrochloride
| -pParaseting Masylata S-hydroxyindolacetic acid in urine increased no dats no-data

L Sertraling Hydrochlaride abasia o data nei-data
f-antidepressants, tetracyclic Abdominal adhesions riasdata ma dats

H-antidepressants, tricyclic abdominal discomfort no data

H-antidiabetic agents abdaminal distension rio dats
H-antidiarrhesls sbdominal haematoma rodata
H-Antididretics Abdominal hernia ng data
H-Antidotes abdominal mass na data

i} : Ahdnmirnal Ahocitay e Ak
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..... and make it easy to use

* Applied user-centered design approach
* Not just “usefulness” but “ease of use” is key

 Know your user and
their tasks UNDERSTAND

e Take into account
— Perception

— Language

— Thinking

— Memory %}.

— Motor function j

Iterative process




Summary
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Drug Safety is a critical business issue

Safety data is examined throughout the research
and development process

New safety teams are becoming more
Interdisciplinary and horizontal

New information resources must address the
needs of this new drug safety paradigm



pharma, .., gium.

the essential drug safety resourc‘e/

T ;
Unigue online resource developed
to meet the needs of drug safety teams

@ Information delivered in a longitudinal
view for better scientific insight

@ Best-in-class sources, including FDA Drug
Approval Packages

@ Usability that simplifies research efforts
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