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TG111 Factors Governing the Individual Response of Humans to lonising Radiation
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Emergency Dosimetry
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Reasonableness and Tolerability in the System of Radiological Protection

(Bt RBF B RICEH TS5 B LTHEME)
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Committee 1: Radiation Effects

» Committee 1 considers the effects of radiation action from
the subcellular to population and ecosystem levels,
including the induction of cancer, hereditary, and other
diseases, impairment of tissue/organ function and
developmental defects, and assesses implications for
protection of people and the environment.

« Tamara Azi hern Urals Biophysics Insti R

+ Christophe Badie, UK HSA, UK

« Markus Eidemueller, BfS , Germany

« Agnes Francois, ASNR, France

+ Manoor Prakash Hande, { Uni ity of Si Si

« Kotaro Ozasa, Kyoto Prefectural University of Medicine, Japan

« Preetha Rajaraman, Department of Health and Human Services, USA

« David Richardson, University of California, Irvine, USA

* Mikhail i n Ural Biophysi

Committee 1: Radiation Effects

« Dominique Laurier (Chair), IRSN, France
« Gayle Woloschak (Vice-Chair), Northwestern University, USA
« Elizabeth Ainsbury (Secreta UK HSA, UK

« Dimitry Bazyka, National Research Centre for Radiation Medicine,
Ukraine

+ Christelle Adam-Guillermin, IRSN, France

Federation

gapore, gapore

* Yoshiya Shimada, Institute for Environmental Sciences, Japan

Federation

« Quanfu Sun, National Institute for Radiological Protection, China
+ Ludovic Vaillant, CEPN, France
+ Richard d, The University of Manc} , UK
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Task Group 91
Radiation Risk Inference at Low-

Task Group 99

Reference Animal and Plant

Task Group 1M1

Faclors Goveming the Individual

Task Group 115

Risk and Dose Assessment for
Radiological Protection of
Astronauts

Task Group 118

Relative Biological Effectiveness
(RBE), Quality Factor (Q), and
Radiation Weighting Factor (W)

dose and Low-dose Rate (RAP) Manographs Response of Humans to lonising
Exposure for Radiological Radiation

Protection Purposes

Task Group 19 Task Group 121 Task Group 122

Effects of lonising Radiation on
Diseases of the Circulatory
‘System and their Consideration
in the System of Radiological
Protection

Effects of lonising Radiation
Exposure in Offspring and Next
Generations.

Update of Detriment Calculation
for Cancer

Task Group 123

Classification of Harmiul
Radiation-induced Effects on
Human Health for Radiolagical
Protection Purposes

Task Group 128

Individualisation and
Stratification in Radiological
Protection: Implications and
Areas of Application
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Integration of TGs

TG 99 — RAPs
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=

TG 91 — Dose and
dose rate effects

TG 121 — Risks for
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TG 111 - Individual i TG 122 - Update of
response Radiation cancer detriment
TG 115 RP of ‘ related TG 123 - Effects
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Integration of TGs

TG 99 - RAPs
DDREF Monograph
TG 91 — Dose and TG 121 — Risks for
dose rate effects \ ' next generations In utero
TG 111 — Individual i TG 122 - Update of
response Age, Sex Radiation cancer detriment Wy
TG 115 RP of ‘ related TG 123 - Effects
astronauts risks classification

Tissue response, Stochastic effect
TG 119 — Circulatory f s p

diseases DCS TG 128 —
Stratification of RP

TG 118 — RBE, Q, Wy
We

W6 R MEROREHRE

Task Group 91

Radiation Risk Inference at Low-dose and Low-dose Rate Exposure for
Radiological Protection Purposes

» Dose and Dose-Rate Effectiveness Factor (DDREF) for estimates of
these coefficients at low doses. A value of 2.

* UNSCEAR has recently re-evaluated all the available information using
Bayesian techniques and has estimated a DDREF value as 2.

* Report the BEIR committee (BEIR VII) (2006) also using a Bayesian
approach recommended a DDREF of 1.5.

* Whether it is desirable to continue to estimate risk at low doses by
assessing the slope of the dose response at high doses and then applying
a DDREF reduction factor.

» Whether such coefficients are applicable to acute, protracted and
prolonged exposure or need a particular correction.

» Dose response: A bomb survivors vs. INWORKS

Kai M. and Ozasa K.
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Task Group 91- Main points

» The low dose effectiveness factor (LDEF) and the dose rate effectiveness
factor (DREF)

* For somatic cell mutation, cell transformation and cytogenetic endpoints,
numerical evaluations of both DREF and LDEF provide values of around 4
and below.

* Recent pooled analyses of data from experimental animals mostly suggest
LDEF and DREF values between 1 and 2 for life-shortening and for all
solid cancers combined, with considerable variation depending on tumour
type.

» Recent meta-analyses of epidemiological data for all solid cancers point
toward DREF values between about 1 and 3.

» The uncertainties involved in those estimates may still be considerable.

Task Group 99 a ,2/

Reference Animal and Plant (RAP) Monographs

» Goal ; to review and update data and methods to improve the use and
practicality of the ICRP Reference Animals and Plants (RAPs) when
applying the system of radiological protection of the environment in
planned, emergency and existing exposure situations.

* In ICRP P108

* For each RAPfamily: the DCRLg, is a band of dose rates covering one
order of magnitude estimated by expert judgement on the basis of a
critical literature review.

+ In TG99 ongoing work (RS TR[EE)

* For each RAPclass or phylum: the DCRLgp is @ band of dose rates
derived on the basis of an Endpoint Sensitivity Distribution of the class
or phylum-related chronic effect dataset (i.e. range of variation of
sensitivity of ecologically relevant endpoints for all species within a
class or phylum).

ESD:Endpoint Sensitivity Distributions

Tagami K., Takada M. - #sats Gussinscse
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Task Group 99
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Task Group 111

Factors Governing the Individual Response of Humans to lonising Radiation

» Radiation responses can be measured at different levels of biological
organization ; cancers, non-cancer diseases and mortality in the whole
organism; normal tissue reactions after exposures; and cellular endpoints
such as chromosomal damage and molecular alterations.

There are many factors that influence the responses of individual people
to radiation. l.e., radiation quality, dose, dose rate and the tissue
(sub)volume irradiated, age and sex, life style (e.g. smoking, diet, and
possibly body mass index), environmental factors, genetics and
epigenetics, stochastic distribution of cellular events and systemic
comorbidities such as diabetes or viral infections. Genetic factors are
commonly thought to be a substantial contributor to individual response to
radiation.

Literature review. No consideration of the imglications for RP. ~ ™ (=)

Furukawa K., Hamada N., Imaoka T. s i
.
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Task Group 111- potential conclusions

Health effects under consideration:
» Normal tissue reactions after radiotherapy
 Cancers
e Circulatory diseases
* Cognitive impairment
e Cataract

Types of evidence/study under consideration:

e Clinical studies
e Epidemiological studies
e Experimental animal studies

o Cellular assays g "’l

Furukawa K., Hamada N., Imaoka T. 1

16 41 [FEROBIMAEAERIC B 54 7 By %D

Task Group 115

Risk and Dose Assessment for Radiological Protection of Astronauts

» In 2018, agencies involved in the International Space Station (Canadian
Space Agency, European Space Agency, Federal Space Agency of the
Russian Federation, Japan Aerospace Exploration Agency, and National
Aeronautics and Space Administration) proposed collaboration with ICRP
to examine effects which may impact crew health and mission success,
and to develop a common health risk assessment framework and
recommendations on exposure limits for exploration-class human
spaceflight missions.

To develop a comprehensive
framework for risk and dose
assessment for radiological
protection of astronauts, which
might also be of relevance for
space tourism.

Ban M., Ozasa K., Sato T.
ST 6 £ [FROK ‘ R J i/y 55 1—;', 7 +5iEE] H E‘G‘iﬂEFﬁﬁ420ms\M
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https://wired.jp/2016/08/02/astronauts-problems-death/

Task Group 118

Relative Biological Effectiveness (RBE), Quality Factor (Q), and
Radiation Weighting Factor (WR)

* RBE, Q, and wg for cellular, animal and human systems, including
stochastic and deterministic consequences.

» Work on non-cancer effects (as mentioned above); p+ and HZE exposures
from NASA studies; clinical work with p+, C, and a few other high-LET
ions; studies on the Spread-out Bragg Peak (SOBP); RBE from internal
emitters; and RBE modeling. Discussion on the low-dose limiting RBEm
will be included, considering dose-response curves for multiple endpoints
(cancer, others) and dose-rate effects including DDREF.

* The Task Group will examine the work for ICRP Publication 148 in studies
of 3H and 14C beta particles and alpha-particle-emitting radionuclides and
weighting factors for non-human biota

Sato T and Takahashi A
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Task Group 119

Diseases of the Circulatory System and their Consideration in the System
of Radiological Protection

Diseases of the circulatory system (DCS) are the main cause of death and
disease burden with damaging the heart and blood vessels: rheumatic
diseases, hypertension, ischemic heart disease, cerebrovascular diseases,
diseases of arteries and veins.

High acute radiation doses as in radiotherapy cause damage to the heart and
blood vessels in humans and induce an increase of DCS incidence and
mortality one or two decades after exposure.

Increased risks of incidence and mortality from DCS and specific diseases
following radiation exposure situations at lower doses and dose rates (e.g., at
atomic bombings of Hiroshima and Nagasaki, nuclear accidents, occupational
exposures, diagnostic exposures).

ICRP Publication 118 (2012) classified DCS as tissue reactions, with a
suggested threshold due to acute and fractionated/prolonged exposures of 0.5
Gy (absorbed dose to the brain and vessels) for radiological protection
purposes. However, it is also acknowledged that there are uncertainties
relating to the shape of the dose-response, dose threshold.

Ban N., Hamada N., Nakamizo T., Suzuki G
g % 2 b 19 % 17

(2025427468

Task Group 119 (continued)

Scientific evidence
» The classification of DCS as a tissue reaction reconsidered?

» There is no evidence that severity of DCS increases with radiation
dose

» Ongoing studies that could provide strong evidence of a risk
relationship at low/moderate-dose exposure?

Impact on practical RP

« If DCS classified as a deterministic effect, will a dose limit be set for
specific tissues?

« Strong evidence of a relationship between dose and risk of DCS at
highdoses (>500mGy), growing evidence at moderate doses (100-
500mGy), and weak evidence at low doses(<100mGy)

» Will it necessary to change the methods of on-site radiation control in
order to manage the effects of radiation on DCS?

» Changes to the operation of radiological protection at workplace have
a significant impact.

2025 2A68

5-27



on—itiEin

Clonal hematopoiesis of indeterminate potential (CHIP)

+5

m 5

»? , ESEEEX
DNMT3A g@ @ p53 l_;
TET2 @ &® @ PPMID

"0{‘ !(DDRgenes) | |G l.-=~p ‘

Dy ERAMKOO— 185

REMS A I
ROS

..... ) BIAREELL !

6 EH MFROHS:

Task Group 121

Effects of lonising Radiation Exposure in Offspring and Next Generations

 Pre-conceptional effects due to the exposure of parents
 genetic and epigenetic mechanisms and their contribution to diseases

* Post-conceptional effects of radiation on the embryo and fetus.
v developmental (teratogenic) effects and carcinogenesis.

» The Task Group is expected to address the following questions:

v'To provide an overview of approaches used to estimate effects and risks of
radiation in offspring and next generations

v'To review pre-conceptional effects due to the exposure of parents

v'To review post-conceptional effects due to the exposure of the embryo and the
fetus

v"To consider potential implications for the system of radiological protection for
humans and nonhuman biota

* Many papers have been published in IJRB.

Tanaka |.B. Fukunaga H. and Shimada Y.

981E O

20
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Task Group 121

International journal of

Radiation
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Task Group 122

Update of Detriment Calculation for Cancer

Detriment calculation
v The first step: calculate nominal cancer risk coefficients for a set of organs and tissues, plus
heritable effects.
v The second step : a weighting for cancer severity, based on lethality, quality of life, and

years of life lost, to estimate detriment values for each organ or tissue.

1. Cancer risk models
v To assess changes in knowledge, evidence of studies other than the LSS; Transport of
risks from the LSS (a Japanese population exposed in 1945) to other populations

2. Calculation of nominal risks

v DDREF, Age, Sex

3. Weighting scheme for cancer severity
v’ changes in cancer diagnosis, treatment and survival over time,

v The concept of Disability-Adjusted Life Years (DALY)

4. Reference population
v To assess how heterogeneity in country, sex, age and background cancer risk factors

5. Suggestions for modifying the detriment calculation scheme for cancer
N. Ban

v To identify sources of uncertainty; sexes and age categories
13 R LORFICEIT D

6 5 [FRons 54
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Task Group 123

Classification of Harmful Radiation-induced Effects on Human Health for
Radiological Protection Purposes

« Tissue reactions ; injury in populations of normal cells characterised by a
threshold dose and an increase in the severity of the reaction as the dose
is increased further.

« Stochastic effects ;effect resulting from damage in a single cell, such as
cancer and heritable effects. The frequency of the event, but not its
severity, increases with an increase in the dose. For protection purposes,
it is assumed that there is no threshold dose.

v'the adequacy of the current scheme for classification of health effects

v'some health effects may not fit well into either category such as cataract
or diseases of the circulatory system.

v'assess the impact on practical management of radiological risk with
regards to the radiological protection system objective, for both the
prevention of harmful tissue reactions and the limitation of stochastic
effects.

Sasaki M

Task Group 128

Individualisation and Stratification in Radiological Protection:
Implications and Areas of Application

To consider whether and for which situations the system of protection
should adopt a more individualised/stratified approach, particularly when
considering low dose, low dose-rate and chronic exposures.

Mandate:

Identify the elements of individualisation or stratification, such as age and
sex of dose, risk, and radiological protection.

Identify situations where an additional individualisation / stratification of
dose, risk, and radiological protection could be appropriate. These
situations will especially, but not only, consider the protection of patients.

Identify situations where population averaging approaches are appropriate
or not.

Consider benefits, challenges of, and approaches to communication of risk
on the individual/stratified level, and how this might be implemented.

Identify potential consequences with specific consideration of ethical issues.

5-30
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Francois Bochud (Chair), Lausanne University Hospital and Unversity of Lausanne, Switzerland

Francois Paquet (Vice-Chair), French Institute for Radiological Protection and Nuclear Safety (IRSN), France
Maria Antonia Lopez (Secretary), CIEMAT, Spain

Martin Andersson (Member), Gothenburg University , Sweden

Volodymyr Berkovskyy (Member), Ukrainian Radiation Protection Institute and National Research Center for
Radiation Medicine, Haematology and Oncology, Ukraine

Denison de Souza Santos (Member), Instituto de Radioprotecéo e Dosimetria, Brazil

Augusto Giussani (Member), Federal Office for Radiation Protection (BfS), Germany

Derek Jokisch (Member), Francis Marion University, USA

Chan Hyeong Kim (Member), Hanyang University, Korea

Mukund Shrinivas Kulkarni (Member), Bhabha Atomic Research Centre, India

Stephanie Lamart (Member), French Institute for Radiological Protection and Nuclear Safety (IRSN), France
Choonsik Lee (Member), National Cancer Institute, USA

Junli Li (Member), Tsinghua University, China

Nina Petoussi-Henss (Member), Federal Office for Radiation Protection (BfS), Germany

Tatsuhiko Sato (Member), Japan Atomic Energy Agency (JAEA), Japan

Tracy Smith (Member), UKHSA, UK Health Security Agency, United Kingdom

Alexander Ulanowski (Member), International Atomic Energy Agency, Austria
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« ICRP151: Occupational Intakes of Radionuclides: Part 5
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« ICRP155: Specific Absorbed Fractions for Reference
Paediatric Individuals
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« ICRP156: Paediatric Mesh-type Reference Computational
Phantoms

INRA 22 BT 72 b LSER. T2 13RO H,

* |[CRP158 or 159: Dose Coefficients for Intakes of
Radionuclides by Members of the Public: Part 1

RNERANTWIE Y —XBE—H, 29%E&E

SROETTIE

» Dose coefficients for intakes of radionuclides by members
of the public: Part 2

NERAEBHIL < > U — X5 258, MC approvaliFd,
3L, RREMP, RRNICIIELHE TR FE

* Reference Organ Absorbed and Effective Dose Coefficients
for Common Radiographic Examinations

XRZOHF T 77412k 28EE (FEOKBICH L TTidi<
SEHARRR%Z ICRPTIEE) 2l <iRE, MC approvaliFE#H,
4% . Diagnostic fluoroscopy. CT & #:< FiE,

* Pregnancy Mesh-type Reference Computational Phantoms
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