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Risk Assessment

+ A process intended to calculate or estimate the risk to a
given target organism, system, or population, including the
identification of attendant uncertainties, following exposure
to a particular agent, taking into account the inherent
characteristics of the agent of concern as well the
characteristics of the specific target system (IPCSAWHO,
2004)
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Risk is the probability of an adverse outcome.
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Hazard is the intrinsic toxic properties.
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Risk Assessment is the systematic scientific
characterization of potential adverse health effects
resulting from human exposure to hazardous agents or
situations (NRC, 1983, 1994; Omenn and Faustman,
2000)
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Risk Analysis Paradigm
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Balance risks and benefits
Drugs
Festicides

Set target levels of risk
Food contaminants
Water pollutants

Set priorities for program activities
Regulatory agencies
Manufacturers
Environmental / consumer organization

Estimate residual risks and extent of risk reduction after steps
are taken to reduce risks

Ex) Soil Remediation
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WHO S 8% Z chloroform 7| & & X

Chloroform » Probable human carcinogen
* Tumor type : Kidney tumors
- Species : Male Rat/Osborne-Mendel
* Route : Drinking water
Drinking water Unit risk
Dose-response risk 104 2000 ug/L
105 200 ug/L
108 20 ugiL
Jorgensen et al., 1985

6.1x103(mg/kg/day) Acceptablie risk goal : 105
0 (mgiL) 1/50

200 6/313

ggg ;;14488 ‘ Guideline value
. . : for drinking water

1800 7150 Linearized Multistage Model 200 ugiL

Risk Assessment
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Data Collection
Data Complle
n vivo ;
in vitro & 4stol
Epidemi | Bazard!
ologicat | Identdfication
study
- Physico-chemical
property
- Animal Toxicity
- Human Toxicity
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- Exposure Route
- Dose-Response Data
- Critical Endpoint

Reference
{mgfkg

4 NOAEL, BMD
Acceptable Daily Intake{ADI}

Dose(RD)
b.w./day)

Cancer Slope Factor
(mgfkg b.w./day*!

Frequency Consur:naggm
e @EOL \
—  Exposure [
Assessment |/ .
- Age Monitoring data
- Gender data
- Food Consumption styie
- Sensitive Group H"ma”"" D:ilwtake_
| - High Exposure Group (mg/kg b.w.Aday)
Respanse .
!'//
Asyay /
L Hazard J
Characterization T
- Animal Species B 6089 Scaling
- Sex - Downward Extrapolation
- Duration

R HHI R

Noncarcinogen
G, xCR

1 BW
Carcinogen
Cix CRxED x EF
};, BW x AT
2l ‘
Characterizatio
- Uncertainty Analysis

b * Risk Index Nem; gen...

_ _Human Daily intake
ADI or RfD

>1 or<t
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- * Excess Cancer Ris|

= Human Daily Intake X
Cancer Slop Factor

Laboratory and Field
Observation of
Adverse Effects from
Particular Agents

New Mechanistic
Understanding of
Toxicity

Field Measurements
of Exposure,
Exposed Populations

What is the relationship
between dose and
response?

‘ ~Susceptibility

How robust is the
evidence?

How certain is the
evaluation?

Risk Assessment "
! [ Hazard Identification i
! Dose the agent cause ! geve:orment of
i | adverse effects? : o;%‘;:sory
E ;‘Smlxctyre Activity ;
: -I:vu?'o[sTests Risk l « Control
. Animal Bioassays Characterization « Substitute
‘ +Epidemiology ma;'ssﬁm:tezamfe « Inform
incidence of
Dose-Response adverse effects in a
Assessment given population?

Evaluation of
Public Health,
Economic, Social,
Political Context
for Risk

Exposure Assessment
What types, levels and
duration of exposures are
experienced or anticipated?

-

Management

\ Options
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Policy Decisions
and Actions
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Dose-Response Assessment
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Exposure Assessment
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» C,XCR,
Chronic Daily Intake = 5
=1 BW

C; : Concentration (mean value) of dioxins in exposure media /
(food : pg TEQ/g, air : pg TEQ/m3, soil : pg TEQ/ dry g)
CR;: Contact rate of exposure media i
- food : g/day, Report of 2005 National Health and Nutrition Survey, 2006

- air : 13.3 m¥day, Exposure Factor Handbook (U.S.EPA), 2000
(average inhalation rate of adult group except sleeping time)

- soil : 50mg/day, Exposure Factor Handbook (U.S.EPA), 2000
(soil ingestion rate for adult group)

BW : Body weight, 60kg, adult mean, Korea Research Institute of Standard
and Science, 1998
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