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Safety of Phase | study

Monro & Metha

3 review of Phase | study (n =93.399, 29.162, 27.424)
Adverse reaction 1-3 %
Transient functional dysfuntion 109 (0.073%)

Kumagai et al, 2006

JACIC’s survey in 97,987 healthy volunteers
Serious adverse events 49 cases
(Side effects 23 cases)
Shock, allergic reaction, cramp, liver dysfunction etc.
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Tragedy of TGN1412 case

TGN 1412 is an anti CD28 monoclonal antibody
specific to human with super agonistic action.

In the FIH trial, all of 6 healthy volunteer suffered
from cytokine storm, 2 of them were critically ill
with multiple organ failure.

It was considered that non-clinical data did not
show any toxicity to be worried.
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Was this case inevitable?

At first, the case was considered to be
an exceptional case,

however

we believe we can avoid the 2nd case.

Kitasato Clinical Research Center | All Copyrights Reserved 2009 P258

Phase I Trial
(Most typical kind of study: Human Pharmacology)

a) Estimation of Initial Safety and Tolerability
b) Pharmacokinetics
c) Assessment of Pharmacodynamics

d) Early Measurement of Drug Activity

Kitasato Clinical Research Center pyrig d 2009 P259
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true effects

T <— long term effect

clinical effect

so-caljed
Phagt II study

T <— confounding factors

T<— target tissue sensitivit)

So called
Phase I study

administration elimination

Kitasato Clinical Kesearcn Lenter | Al Lop rih-m

In Planning a Phase | study

Presumption
Little difference in free drug concentration and toxicity
according to species

-

Most toxic reactions is predictable from multiple animal

models.

Prepare as many observations and means
as possible to minimize possible risks.
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e
Pharmacological and Pharmacokinetic Studies

The basis and direction of the clinical exploration and
development rests on the non—clinical pharmacokinetic and
pharmacology profile, which includes information such as:

a) Pharmacological basis of principal effects (mechanism of
action).

b) Dose-response or concentration—response relationships
and duration of action

c) Study of the potential clinical routes of administration

d) Systemic general pharmacology, including pharmacological
effects on major organ systems and physiological responses

e) Studies of absorption, distribution, metabolism and
excretion
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Recommended non-clinical studies before
first-in-human trial

1) Safety pharmacology
2 ) Toxicokinetics and pharmacokinetics
3) Single dose toxicology (2 species)
4) Repeated dose toxicology (>2 weeks)
5) Genotoxixity

| 6) Carcinogenisity*

7 ) Reproducive toxicology*

* not needed in initiating human studies.

Kitasato Clinical Research Center | All Copyrights Reserved 2009 P263
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Safety Pharmacology

includes the assessment of effects on vital
functions,such as

cardiovascular system

central nervous system
respiratory system

should be evaluated prior to human exposure.

The data are used for determining extent, frequency,
and timing of checkup including CV and CNS.
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TOXICOKINETIC AND PHARMACOKINETIC
STUDIES

Before human studies, information on absorption,
distribution, metabolism and excretion in animals
should be made available to compare human and
animal metabolic pathways, although prediction
of pharmacokinetics in human is difficult*.

Practically, investigators rely on toxicokinetic data
more than pharmacokinetic data.

*Microdose clinical study is expected.




Single dose Toxicity

should be evaluated in two mammalian species
prior to the first human exposure.

The data are extrapolated to the prediction of
accidental over dosage.

In revised M3, the study may not be essential
for initiating human studies.
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Repeated dose toxicity

Check points are;

Evident toxicity (anatomical, histological)
Surrogate markers (laboratory testing)
Excessive pharmacological action

To avoid unacceptable adverse effects in human,
lethal dose and NOAEL are important.

A repeated dose toxicity study in two species
(one non-rodent) for a minimum duration of 2
weeks would support Phase | .

Kitasato Clinical Research Center | All Copyrights Reserved 2009 P267
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GENOTOXICITY STUDIES

In vitro tests for the evaluation of mutations and
chromosomal damage are generally needed.

This is the most difficult part for extrapolating
and we don’t have a good tool to detect signals
before the damage is reversible.
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e
Species difference of critical period of thalidomide

Dicarboxylic acids (Di-CA)

thalidomide Monocarboxylic acids(Mono-CA)

v
placenta

Di-CA Mono-CA

70 9 20d
mouse
12 22d
rat | | |
8 16 32d
rabbit [ [ |
34 24W
monkey I | |
3 8 38W
human | |
Critical Period
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Example of Dose Range of Non-Clinical Study

Dose 1060 m
(mg/kg) -
~ | Single Dose Tox
= (100,300, 1000 mg/kg)
300

100

30
10

0.7

pyrights Reserved 2009 P270

Rationale for the first dose
(Ozaki et al 2006)

n=50

LD50
NOAEL

ED50

Predicted
Clinical dose

minimum
effective dose

Dose of same
class drug

unknown

: — . . :
10 20 30 40 50 60 70
Ratio (%)
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Ratio of First dose / calculated dose

(D= a_k'_e_t_a [ HlaYaYaVaRY
(U4 I, £ZUU0)
NOAEL EDso Predicted Clinical Dose
20 5 6
18
54
16 4
14
4-.
12 3
10 3
8 2
24
6
4 1 A
2—
0 0- 0-
<1100 1/100- 1/60 <1/60 <1/100  1/100- 1/60 < 1/60 <120 1120 - 1/10 <110
¢ai01d6"6 A"NOAELi%o ¢a3016"6 A7ED501%o ¢ai01i6°6 AMENIES’Ep6 %o
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Change Paradigms

From OFF TARGET to ON TARGET

Toxicities are “off target” of the drug.
TGN case was owing to pharmacological action.

We should turn to another side.

ON TARGET approach to select a starting dose
is being interested in.
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HRA ESG recommendation

- R A 4 P w w9 > L 4

=V

A broader approach to dose calculation, beyond reliance on ‘No Observable
Effect Level’ or ‘No Observable Adverse Effect Level’ in animal studies, should
be taken. The calculation of starting dose should utilise all relevant information.

Factors to be taken into account include the NOVEILY of the agent, its
biological potency and its mechanism of action, the degree of
species-specificity of the agent, the dOose-response curves of

biological effects in human and animal cells, dose-response data from in vivo
animal studies, pharmacokinetic and pharmacodynamic modelling, the

calculation of the target 0CCupancy versus concentration and the calculated

exposure of targets or target cells in humans in vivo.

MABEL (Minimum anticipated biological effect level)
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Case study of TGN1412
NOAEL-and MABEL ——

MRSD(maximum recommended starting dose)

NOAEL in monkey was 50mg/Kg.
=1.6mg/Kg

MABEL

In vitro T cell effects 0.1mcg/mL
= 0.001mg/Kg

In vivo rat arthritis
=>0.005mg/Kg

Starting dose was 0.1mg/Kg
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Check points in human study
- consideration from tox findings-

Are there any non-invasive measures to detect the
toxicological events in human?

Can the measure decrease risk of subjects?
That is if we can get rid of toxicity before it turns to
irreversible.

We should make every effort to avoid subjects’
permanent dysfunction.
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e
Cases of Toxicity in reproductive organs

Histological check is out of discussion.
Sperm counts are not reliable enough.

In rats, pathological change in epididymis was found and
| hypertrophy of testis was also found.

— Volume of testis were assessed in HVs.

In rats, pathological atrophy of epididymis was found without
apparent changes of testis.

— Exclude young male from subjects.
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When renal toxicity is concerned,

Exclude subjects with possible risks
Check Past history and family history,
Measure Ccr*, urinalysis, urinary proteins.

During studies, check parameters such as
Cecr, urinalysis, micro albumin,
NAG, beta-microgloblin etc.

*Note that calculating formulae of Ccr is not
reliable in healthy volunteer.

Kitasato Clinical Research Center

When QT prolongation is concerned

Exclude subjects with possible risks
Check family history of sudden death and
LQT, serum electrolytes and ECG findings.

During studies, subjects should be monitored
by telemetry and recorded by Holter ECG.
Normal ECG assessment and blood chemistry
are also needed.

Note that QT prolongation is mainly caused by
pharmacological action of drugs.

Kitasato Clinical Research Center | All Copyrights Reserved 2009 P279
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Can we extrapolate findings
In animal studies?

1. An animal can’t speak.
We can miss common symptoms.

2 . Special caution to findings in multiple species
However don 't forget SMON etc.

3. Special attention to dose response

4 . Caution to irreversible findings
You will administer healthy people with future.
5. Drug concentrations is useful than doses.
Clearance may vary according to species.
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J-CLIPNET

Member Sites
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®Hamamatsu University ./
®Kitasato University _i;'ki:%g‘
® Oita University* } )
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") Total Scale of -CLIPNET
.2/ ) Study beds 93
":’? P . Investigators 31
g/ " Certified CRC 26
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