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Objective of the system of radiological protection
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The primary aim of ICRP recommendations is to contribute to an 
appropriate level of protection for people against the detrimental 
effects of radiation exposure, without unduly limiting the desirable 
human actions that may be associated with such exposure.

Radiological protection deals with two types of harmful effect […] 
harmful tissue reactions which only appear if the dose exceeds a 
threshold value and […] stochastic effects (cancer or heritable 
effects), which may be observed as a statistically detectable increase 
in the incidences of these effects occurring long after exposure.



Objective of the system of radiological protection
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Tissue reaction (also termed deterministic effects): injury in populations of 
cells characterised by a threshold dose and an increase in the severity of 
the reaction as the dose is increased further.

Stochastic effect (of radiation): effects resulting from damage in a single cell
(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.

ICRP system of radiological protection health objectives are relatively 
straightforward: to manage and control exposures to ionising radiation so 
that harmful tissue reactions are prevented, and the risks of stochastic 
effects are reduced to the extent reasonably achievable.



Disease of circulatory system in Publication 103 (2007)
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‘The Commission judges that the data 
available do not allow for their inclusion in 
the estimation of detriment following low 
radiation doses, less than about 100 mSv’.



Disease of circulatory system in Publication 118 (2012)
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‘A threshold dose for a given effect can be defined as a 
dose below which the effect does not occur. This dose is 
often difficult to determine. One way in which 
epidemiological evidence for a threshold can be assessed 
is by examination of the lowest dose at which a significant 
positive dose-response relationship can be detected […] 
In this report, the ‘threshold dose’ is defined as ED1 
(estimated dose for 1% incidence), denoting the amount 
of radiation that is required to cause a specific, observable 
effect in only 1% of individuals exposed to radiation’ (§13)



‘Whilst the estimates of the ERR/Gy, based on a linear dose-response analysis, vary between 
studies and between specific types of circulatory disease, an ERR/Gy of around 0.1 would seem to 
be a reasonable summary value, particularly in the case of the atomic bomb study. A recent report 
(Table 8 in AGIR, 2010), calculating aggregate risks from many studies, estimated an ERR/Gy of 
0.10 (95% CI 0.07-0.13) for morbidity and 0.08 (95% CI 0.04–0.12) for mortality from circulatory 
disease taken as a whole’.

‘If an ERR/Gy of this magnitude were to apply at doses in the range of 0.5 Gy, and the baseline 
incidence is 30-50%, this would imply that a dose of 0.5 Gy might increase mortality from circulatory 
disease by approximately 0.08 X 0.5 X (30-50)% = 1.2-2%’.

‘Given that not all cases of circulatory disease are fatal, the corresponding percentage for morbidity 
would be expected to be greater. Overall, and subject to the assumptions outlined here, a dose of 
around 0.5 Gy might lead to approximately 1% of exposed individuals developing circulatory 
disease’.
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Disease of circulatory system in Publication 118 (2012)



Disease of circulatory system nowadays
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Risk of diseases of the circulatory system after low-level radiation exposure 
- an assessment of evidence from occupational exposures 
Richard Wakeford 2022 J. Radiol. Prot. 42 020201 



While diseases of the circulatory system cannot be considered 
as a stochastic effect (e.g. it is probably not resulting from 
damage in a single cell), should it be, nevertheless, considered 
as a health outcome at low doses?

Should ionising radiation be considered as a risk factor 
contributing, together with other risk factors, to damages 
resulting to disease of circulatory system?

While biological plausibility at low dose is not well established 
and despite sometimes opposite views among the scientific 
community, the question has not been clearly answered so far.
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Disease of circulatory system nowadays



Keeping the ICRP recommendations fit for purpose
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‘The classification of harmful radiation-induced health effects into 
‘stochastic effects’ and ‘harmful tissue reactions’ for protection 
purposes should be revisited to ensure that it remains fit for 
purpose. […] Some health effects may not fit well into either 
category (e.g. cataract, diseases of the circulatory system). 
Whatever classification is adopted, it will be necessary to assess the 
impact on the management of radiological risks in terms of the 
tolerability of risks and putting them into perspective with other risks. 
Any reclassification will not affect the fundamental requirements to 
prevent severe tissue reactions and optimise protection against 
effects at low doses and low dose rates, principally cancer’.



ICRP TG123 - Classification of harmful radiation-induced effects 
on human health for radiological protection purposes
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ICRP TG123 is a joint Committee 1 and Committee 4 Task Group aiming at:

Clarify the rationale behind the current classification (based on a review of relevant ICRP 
Publications),
Assess the reasons calling for an evolution based both on a review of scientific literature and 
relevance for the radiological protection objectives and, 
If any evolution is deemed desirable from a scientific point of view, 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. 



On-going work
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Review the development of the current classification 
over relevant ICRP Publications to identify the rationale 
of the classification, both scientific aspects and expert 
judgement, and its evolution.

Consider current challenges based on a review of 
scientific evidence (cancer, heritable effects, in utero 
exposure related effects, disease of circulatory system, 
cataract, etc.).



Future work - review potentially relevant classification criteria

13

Cancer DCS Heritable
Current stochastic + +

Current tissue reaction +
Epi - low dose ++ - -
Epi - med dose +++ + -
Epi - high dose +++ ++ -
Animal studies +++ ? +++

Radiation-induced (mutation) ++ - ++
Radiation-enhanced ++ ? -

Threshold - ? -



Conclusion (so far)
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Review of the classification is an on-going work, to be performed in close relationship with other 
ICRP Task Groups (TG119, etc), international organizations and the RP community

Review of the classification is not only a scientific task, radiological protection values (prudence) 
and expert judgement must be considered (‘absence of evidence is not evidence of absence’)

Any evolution should be justified and potential impacts on practices must be carefully 
considered
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