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Definitions Selection of Maximum

m  NOAEL (No Observed Adverse Effect Level)

= HED (Human Equivalent Dose)

s MRSD (Maximum Recommended Starting Dose)
m BSA-CF (Body Surface Area-Conversion Factor)
m  PAD (Pharmacologically Active Dose)

= km : conversion factor for mg/kg—mg/m? dose

Recommended Starting Dose

NOAEL (mg/kg)

HEDs (mg/kg)

HED (mg/kg)

Safety Factor

Major Steps of the Algorithm

NOAEL determination

]

HED calculation

Most appropriate species selection

)
]
l

Application of safety factor

-

Consideration of the PAD

!

]

Step 1 : NOAEL Determination

NOAEL HED MRSD

= NOAEL (No Observed Adverse Effect Level)

the highest dose level that does not produce a significant
increase in adverse effect

= NOEL (No Observed Effect Dose)

the highest dose level that does not produce any effect, not just
adverse one

= LOAEL (Lowest Observed Adverse Effect Level}
= MTD (Maximum Tolerated Dose)
dose which produced only minimal reversible toxicity
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Step 1 : NOAEL Determination

[NOAELH—H HED |»{ MRsD ]

= 3 Types of Findings when determining
NOAEL
= Overt toxicity (clinical sign, macroscopic and
microscopic lesion)
= Surrogate markers of toxicity
(ex. Serum fiver enzyme levels)
= Exaggerated pharmacodynamic effect

Step 1 : NOAEL Determination

NOAEL HED MRSD

EEE QmD 2mg 4mg

Toxicity HE2Z4a |ALT&ASTT Liver
Data necrosis
PRI \ 10mg ] 25mg 50mg

Toxicity | S(eH|S | AHIE el et
Data

Step 2 : HED Calculation

{_Hep |

s Freireich et al.(1996) and Schein et al.(1970)

= For antineoplasmic drug
= Doses lethal to 10% of rodents(LD, ) and MTDs in non-
rodents both correlated with the human MTD when doses
were normalized to the same administration schedule and
expressed as mg/m?
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Step 3 : Most Appropriate Species
Selection

{_HED }

s HED should be chosen from the most appropriate species
= Default : Most appropriate species is the most sensitive
species (lowest HED)
= Factors that could influence the choice
n differences in A, O, M, E of therapeutic between species
u  class experience about particutar model
w  limited biological cross-species pharmacologic reactivity of the
therapeutic

Step 4 : Application of Safety Factor

HED I

= Purpose : to provide a margin of safety for protection
of human subjects
HED/SF=MRSD
m  Safety Factor
w  Default SF=10 (Historically accepted value}
= Should be evaluated on available information
= increase : increased concern

= decrease : reduced concern, added assurance of
safety
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Step 4 : Application of Safety Factor

Increasing SF Decreasing SF

Well characterized class

Toxicity easily monitored,
reversible, predictable

Moderate to shallow dose-
response relationship with
toxicities

Consistent Toxicity across
the tested species

Steep dose response curve

Severe toxicities

Nonmonitorable toxicity

Toxicities without prodromal indicators

Variable bicavailability

Irreversible toxicity

Unexplained mortality

Larlge variability in doses or AUC levels
eliciting effect

Questionable study design or conduct

Novel therapeutic targets

Animal model with limited utility

Step 5 : Consideration of the PAD

PAD Pharmacologic HED ]J

s PAD/BSA-CF=Pharmacologic HED
» Pharmacologic HED < MRSD
: decrease clinical starting dose

Summary

Toxicological study (animal study)
Determine NOAELs (mg/kg)

[ HEDs =—=> HED selection J

N

Determine MRSD
Consider lowering dose (with PAD)

AAAIE &2 AL

0

{Nov., 2005)
Class Phase | Phase ii Phase Ill
General
Medicine 21 65 85
Dental
Medicine 1 8 6
Total 22 71 N

o

UAAIE SO AALLE

Applicant (Sponsor) |+

* Supplementation data
Issuance I l (D Submission

* Question and explanatio
of license of IND, NDA

® Administrati Civil Service Center
part @ Submittey
L @ Approval l data
Pharmaceutical ® Evaluation report Drug Evaluation
Safety Policy Team Extemal expert review Department
if, necessary

@ Expert review

@ Compliance review
- GCP, GLP compliance
- Raw data check

@ Inner expert review
(Review mesting)
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= A standard for the design, conduct,
performance, monitoring, auditing, recording,
analyses, and reporting of clinical trials
m that the Data and Reported Results are Credible,
and Accurate = Quality Data
= that the Rights, Integrity, and Confidentiality of
Trial Subjects are Protected = Ethics

GCPs = Quality Data + Ethics
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