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The System of Radiological Protection for the Next

: 105RENN B,
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While the System of Radiological Protection is robust and has performed well, it must adapt to
address changes in science and society to remain fit for purpose for the next generation.
ICRP is in the process of review and revision of the System that will update the 2007 General Recommendations in ICRP Publication 103. This will take several years,
involving open and transparent engagement with organisations and individuals world-wide.

The next generation refers to the future revised General Recommendations, and to the importance of the involvement of the younger professionals and scientists who
will continue to use and maintain the System in years to come. ICRP's mentorship programme is a key activity supporting this.

The work is loosely organised into three phases: identifying topics ('building blocks') to be reviewed, developing these topics primarily through ICRP Task Groups, and
finally consolidating the results into a publication that will supercede ICRP Publication 103.

Guiding Principles
Guiding prinicples in the review and revision include:

» Reliance on solid science & ethical values
« Inclusiveness & accessibility so everyone who wants to contribute can, and to benefit from a wide variety of perspectives
« Transparency in the process

A central consideration in the revision is simplification. The System must be easier to understand, easier to communicate, and easier to use. Nonetheless, the
underlying basis of the System must be robust to handle complex problems and consider complex scientific, ethical, and practical issues.

https://icrp.org/page.asp?id=673
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Key Milestones: Four Open-access Papers

Launching the Process: An Invitation to Contribute

: The open access paper Keeping the ICRP recommendations fit for purpose (Clement et al., 2021) launched the process, encouraging discussions
K;C';;,g throughout the RP community and beyond on which areas of the System of RP might gain the greatest benefit from detailed review and refinement.

Recommendations|

Sailiaed Initial Feedback from the International RP Community

ENaexd This was addressed directly at the Future of Radiological Protection Digital Workshop held 14 October — 3 November 2022. The open access paper

Summary of the 2021 ICRP workshop on the future of radiological protection (Riihm et al., 2022) responds directly to the issues raised in the ‘fit for
purpose’ paper, presenting the views of the participants (approximately 1500 participants from 100 countries) on areas of the System of RP that need
attention.

14 OCT - 3NOV 2021

Focus on Research to Strengthen the System of RP

In parallel, the open access paper Areas of research to support the system of radiological protection (Laurier et. al., 2021) presents ICRP's views on
areas of research which could support further development of the System of RP. It aims to complement research priorities promoted by international
organisations, placing them in the perspective of the evolution of the System of RP.

Feedback on Research Priorities

The open access paper ICRP workshop on the review and revision of the system of radiological protection: A focus on research priorities —
feedback from the international community (Rithm et al., 2023) summarises views of the RP community raised in the ‘areas of research’ paper.

Status B LE1— T RS EEOBBIGFERT S FIINT— 003y TR ERME.
Based on extensive feedback received, identification of the topics that would benefit from review is now essentially complete. Nonetheless, we will continue to be on the
lookout for additional areas that may arise. Similarly, it appears that the areas of research that could benefit the System of Radiological Protection are clear.

The focus is now on addressing each of the identified topics, principally through Task Groups. A record number of Task Groups, listed on the ICRP website, are
addressing dozens of individual topics. Many are holding open workshops to get feedback from the broader community as work progresses. In addition, we welcome
comments on all draft documents through our public consultation portal, and sometimes during open online workshops held during the public consultation period. We
anticipate initiating several more Task Groups in the coming years to address additional topics important to the review and revision of the System of RP. Each is formed

through an open call for experts. https://icrp.org/page.asp?id=673 11
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T6ES 6%
- Task _Group 36 iRadiation Dose to Patients in Diagnostic Nuclear Medicine A — =y (2=
- Task Group 91 iRadiation Risk Inference at Low-dose and Low-dose Rate Exposure for Radiological Protection Purposes —= IEl(D*U 17#7)(7&)

- Task Group 95 Internal Dose Coefficients —/X7 O X &M —BRIEFIITI &
- Task Group 96 iComputational Phantoms and Radiation Transport
- Task Group 97 iApplication of the Commission's Recommendations for Surface and Near Surface Disposal of Solid Radioactive Waste
- Task Group 98 iApplication of the Commission's Recommendations to Exposures Resulting from Contaminated Sites from Past Industrial, Military and
- Task Group 99 iReference Animal and Plant (RAP) Monographs
- Task Group 103 {Mesh-type Reference Computational Phantoms (MRCP)
- Task Group 105 iConsidering the Environment when Applying the System of Radiological Protection
- Task Group 106 |Application of the Commission's Recommendations to Activities involving Mobile High Activity Sources
- Task Group 108 Optimisation of Radiological Protection in Digital Radiography, Fluoroscopy, and CT in Medical Imaging
- Task Group 109 |Ethics in Radiological Protection for Medical Diaanosis and Treatment
- Task Group 111 !Factors Governing the Individual Response of Humans to lonising Radiation
- Task Group 112 {Emergency Dosimetry
- Task Group 113 !Reference Organ and Effective Dose Coefficients for Common Diaanostic X-ray Imaaing Examinations
- Task Group 114 Reasonableness and Tolerability in the System of Radiological Protection
- Task Group 115 iRisk and Dose Assessment for Radiological Protection of Astronauts
- Task Group 116 ! Radiological Protection Aspects of Imaging in Radiotherapy
- Task Group 117 !Radiological Protection in PET and PET/CT
- Task Group_ 118 iRelative Bioloaical Effectiveness (RBE), Quality Factor (Q), and Radiation Weighting Factor (wR)
- Task Group 119 !Effects of lonising Radiation on Diseases of the Circulatory System and their Consideration in the System of Radiological Protection
- Task Group 120 !Radiological Protection for Radiation Emergencies and Malicious Events
- Task _Group_121..:Effects of lonising Radiation Exposure in Offsprina and Next Generations _
- Task _Group 122 :Update of Detriment Calculation for Cancer <ESOOFITYIOFEREZ K E 2 T
- Task Group 123 :Classification of Harmful Radiation-induced Effects on Human Health for Radiological Protection Purposes
- Task Group 124 :Application of the Principle of Justification
- Task Group 125 :Ecosystem Services in Environmental Radiological Protection
- Task Group 126 :Radiological Protection in Human Biomedical Research
- Task Group 127 :Exposure Situations and Cateqories of Exposure
- Task Group 128 :Individualisation and Stratification in Radiological Protection: Implications and Areas of Application
Task Group.129 Ethics in the Practice of Radiological Protection
Task Group 130 Doses from Diagnostic Radiopharmaceuticals During Pregnancy and Breastfeeding

FEBEEEONBTG https://icrp.org/page.asp?1id=404 12
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Scientific Evidence Relevant to the Assessment of Solid Cancer Radiation
Risk at Low Dose and Low Dose Rate
Abstract

The current System of Radiological Protection uses a dose and dose rate effectiveness factor (DDREF) with a numerical value of 2 when applying estimates of radiation risk derived from high doses and dose rates to
settings involving low doses and/or low dose rates. The concept combines the low dose effectiveness factor (LDEF) when interpolating estimates of risk across dose levels, and the dose rate effectiveness factor (DREF)
when extrapolating risk estimates from studies involving populations exposed to high dose rates to those exposed to low dose rates. In this report the current scientific evidence on the biological and health effects at
those doses and dose rates is reviewed, with emphasis on human solid cancer incidence and mortality. Numerical evaluations of both DREF and LDEF are considered from studies of somatic cell mutation, cell
transformation and cytogenetic endpoints. Life-shortening and all solid cancers combined are evaluated from historical studies on experimental animals (mice). A meta-analysis is described where risk estimates
deduced from 29 human cohorts exposed to low dose rates were compared with those from the atomic bomb survivors (to address DREF), and a reanalysis of the curvature in the mortality data from the Japanese
atomic bomb survivors on all solid cancers combined (to address LDEF) is presented. Finally, mechanistically-based ways to combine biological evidence with epidemiological data are considered. While considerable
uncertainties remain, the ranges of LDEF and DREF values obtained here are narrower than those obtained in previous evaluations, and are largely consistent amongst the various sources of data reviewed. The overall
conclusion of this report is that, based on current scientific evidence, an LDEF of much greater than 3 are not supported, and much less than 1 likewise. Similarly, it is concluded that a DREF value much larger than 3 or
less than 1 is also unlikely.

B Draft Document: Scientific Evidence Relevant to the Assessment of Solid Cancer Radiation Risk at Low Dose and Low Dose Rate
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View | Hamid Osman as an individual Radiologic Sciences, college of Applied Medical Sciences, Taif University Sat Mar 22 03:42:59 UTC+0100 2025
View |Surega A on behalf of Tamilnadu Government Multi Super Specialty Hospital, Chennai, India Fri Mar 21 17:23:19 UTC+0100 2025
View | Bogalech Kejela as an individual Ethiopian Technology Authority Thu Mar 20 20:23:07 UTC+0100 2025
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Ruhm, Werner (2015), "Dose Rate Effects in Radiation Bioloty and Radiation Protection," in Third International Symposium on the System of Radiological Protection https://www.icrp.org/docs/icrp2015/25%20Werner%20Ruhm%?202015.pdf. S
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FIG. 5. Observed and expected average annual incidence rates by dose, Nagasaki, 1959-1978.
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® "some recent results demonstrate relationships at doses <0.1 Gy (Lubin et al 2017, Little et al 2018, Hauptmann 2020) with
little evidence of the existence of a threshold(p.1403). “
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00 05 10 1 5 20 25 30 .‘g 14 arcapindicz\lucs the unccn:hny =1 slandnrdp(;rmr() about |hgt ]mca;[doscprcsponsc. = a
Weighted Colon Dose (Gy) S
o
(Schonfeld et al. 2013)
FIG. 4. Excess relative risk (ERR) for all solid cancer in relation to 1.2

radiation exposure. The black circles represent ERR and 95% CI for
the dose categories, together with trend estimates based on linear (L)
with 95% CI (dotted lines) and linear-quadratic (LQ) models using the 1.0r2 = = i

full dose range, and LQ model for the data restricted to dose <2 Gy.
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Abstract

The current System of Radiological Protection uses a dose and dose rate effectiveness factor (DDREF) with a numerical value of 2 when applying estimates of radiation risk derived from high doses and dose rates to
settings involving low doses and/or low dose rates. The concept combines the low dose effectiveness factor (LDEF) when interpolating estimates of risk across dose levels, and the dose rate effectiveness factor (DREF)
when extrapolating risk estimates from studies involving populations exposed to high dose rates to those exposed to low dose rates. In this report the current scientific evidence on the biological and health effects at
those doses and dose rates is reviewed, with emphasis on human solid cancer incidence and mortality. Numerical evaluations of both DREF and LDEF are considered from studies of somatic cell mutation, cell
transformation and cytogenetic endpoints. Life-shortening and all solid cancers combined are evaluated from historical studies on experimental animals (mice). A meta-analysis is described where risk estimates
deduced from 29 human cohorts exposed to low dose rates were compared with those from the atomic bomb survivors (to address DREF), and a reanalysis of the curvature in the mortality data from the Japanese
atomic bomb survivors on all solid cancers combined (to address LDEF) is presented. Finally, mechanistically-based ways to combine biological evidence with epidemiological data are considered. While considerable
uncertainties remain, the ranges of LDEF and DREF values obtained here are narrower than those obtained in previous evaluations, and are largely consistent amongst the various sources of data reviewed. The overall

conclusion of this report is that, based on current scientific evidence, an LDEF of much greater than 3 are not supported, and much less than 1 likewise. Similarly, it is concluded that a DREF value much larger than 3 or
less than 1 is also unlikely.
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