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NATIONAL RESEARCH COUNCIL
COMMISSION ON LIFE SCIENCES

2101 Constitution Avenue Washington, D.C. 20418

BOARD  ON RADIATION E FFECTS RESEARCH
NAS Room 342
TEL: (202) 334-2232 
FAX: (202) 334-1639

January 21,

 

1998

Dr. Jerome Puskin
US Environmental Protection Agency
Radiation Studies Branch
401 M Street, SW Washington, DC 20460

Dear Dr. Puskin:

The Environmental Protection Agency Office of Radiation and Indoor Air asked the National Research
Council to evaluate whether sufficient new data exist to warrant a reassessment of health risks reported in Health
Effects of Exposure to Low Levels of Ionizing Radiations (BEIR V) in 1990. To respond to this request, the
National Research Council assembled the Committee on Health Risks of Exposure to Low Levels of Ionizing
Radiations. The work of the committee was conducted in what was called the BEIR VII phase 1 study. To assist
the committee during its deliberations, various scientists were consulted for advice, and a workshop on the
impact of biology on risk assessment was held in collaboration with the Department of Energy Office of Health
and Environmental Research. The intent of the workshop was to address the implications of new understanding
of the biologic basis of radiation injury and carcinogenesis for risk assessment. Through this letter, we are
providing you in advance a summary report of the committee's recommendations. This is being done in order to
enable you to begin to move forward as soon as possible in making a decision on the appropriateness of
undertaking additional study of the subject.

The National Research Council is the principal operating agency of the National Academy of Sciences and the
National Academy of Engineering to serve government and other organizations

1

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e
us

e 
th

e 
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Copyright © National Academy of Sciences. All rights reserved.

Health Risks from Exposure to Low Levels of Ionizing Radiation BEIR VII, Phase I, Letter Report
http://www.nap.edu/catalog/9526.html

http://www.nap.edu/catalog/9526.html


The following is a synopsis of the conclusions of the BEIR VII phase 1 study:
In the committee's judgment, information that has become available since publication of the 1990

Health Effects of Exposure to Low Levels of Ionizing Radiations (BEIR V) makes this an opportune time to
proceed with BEIR VII phase 2–a comprehensive reanalysis of health risks associated with low levels of
ionizing radiations. Such a study should begin as soon as possible and is expected to take about 36 months
to complete.

The committee based that judgment on the following considerations:

•   Substantial new epidemiologic evidence has accumulated since the 1990 BEIR V report was published. The present
committee's phase 1 report will cite 39 new epidemiologic studies that fall into this category (see Table 1). Additional
studies that have a direct bearing on the subject should become available in the next 3 years, the estimated period required
to complete the phase 2 study.

•   Some of the new epidemiologic data are on subjects on which information had been sparse, such as cancer mortality in
those exposed to whole-body irradiation in childhood.

•   Studies of carcinogenesis completed since publication of the last BEIR report have focused on mechanisms and the cellular
and molecular events that are involved in the neoplastic process. The understanding of molecular events involved in
carcinogenesis has increased significantly. Mechanisms that might be involved in radiation carcinogenesis have been
identified. Further knowledge of these mechanisms that should become available in the next 3 years might affect
estimation of the radiation-response curve at low doses.

•   Over the next few years, investigators will be applying two closely linked approaches using animal models of
carcinogenesis. These will likely contribute to a
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better understanding of mechanisms of radiation-induced cancer. In the first of these two approaches, genetically
engineered mice having alterations in specific genes will be used to determine the influence of these genes on the
susceptibility of the mice to radiation-induced cancer. In the second approach, studies will be conducted of the inherent
differences in susceptibility to radiation-induced cancer among different mouse strains, the objective being to identify the
genes involved in controlling susceptibility. Researchers responsible for this new generation of animal studies are taking
advantage of the current rapid developments in molecular genetics. Progress on both approaches should be substantial over
the next few years. Significant results of relevance to risk estimation are expected to be available for the proposed BEIR
VII phase 2 study.

•   Evidence regarding specific biologic events that can affect the shape of the dose-response curve at low doses is also
accumulating. Information on such phenomena as DNA repair, signal transduction, chromosomal instability, and
adaptation, although preliminary, might eventually affect risk analyses of low-dose and low-dose-rate exposures.

The committee recommends that the group responsible for the proposed phase 2 study

•   Include a comprehensive review of all relevant epidemiologic data related to low-LET (low linear energy transfer), i.e.
sparsely ionizing, radiation.

•   Define and establish principles on which quantitative analyses can be based, including requirements for epidemiologic data
and cohort characteristics. In this respect, the group should consider biologic factors (such as the dose and dose-rate
effectiveness factor, relative biologic effectiveness, genomic instability, and adaptive responses) and appropriate models
(favoring simple as opposed to complex models) to develop etiologic models, estimate population detriment, and attribute
causation in specific cases.
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•   Assess the current status and relevance to risk models of biologic data and models of carcinogenesis. This should include a
critical assessment of all data that might affect the shape of the response curve at low doses, in particular, evidence of
thresholds or the lack thereof in dose-response relationships and the influence of adaptive responses and radiation hormesis.

•   Consider potential target cells and problems that might exist in determining dose to the target cell.
•   Consider any recent evidence regarding genetic effects not related to cancer. Any such data, even if obtained from high

radiation exposures or at high dose rates, should be considered.

With respect to modeling, the committee recommends that the group responsible for the proposed phase 2
study

•   Develop appropriate risk models for major cancer types and other outcomes, including benign disease and genetic effects.
Specifically, the responsible group should develop models appropriate for probability-of-causation tables and should
consider the fitting of purely empirical models to original data from studies or combined studies, the fitting of purely
empirical models with meta-analytic techniques, and the fitting of semiempirical biology-based models to epidemiologic
data.

•   Provide examples of specific risk calculations based on the models and explain the appropriate use of the risk models.
•   Describe and define the limitations and uncertainties of the risk models and their results. The group conducting the

proposed phase 2 study should be directed to develop
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best-risk estimates as opposed to developing conservative models for purposes of radiation protection.
•   Discuss the role and effect of modifying factors, including host (such as individual susceptibility and variability, age, and

sex), environment, and lifestyle.
•   Identify critical gaps in knowledge that should be filled by future research.

To accomplish the above charge, the membership of the group responsible for the proposed BEIR VII phase
2 study will require expertise in epidemiology, biostatistics, radiation physics and dosimetry, molecular biology,
risk assessment, cancer modeling, animal and cellular radiation biology, somatic cell genetics, cell-cycle
regulation and apoptosis, and ionizing radiation-induced DNA damage and its repair. The committee
recommends that the experts chosen have adequate resources and access to data for the computing, statistical
analyses, and modeling required to complete the study.

We trust that this synopsis of the recommendations of the committee will meet your current needs. The
complete report of the committee will be published and provided to your office when it has received the
committee's final approval and has been subjected to the National Research Council peer-review process.

Sincerely,

Richard B. Setlow, Ph.D.
Chairman, Committee on Health Effects of Exposure to Low
Levels of Ionizing Radiations (BEIR VII Phase 1)
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Table 1 is a summary of the more important epidemiologic data that have been published since the 1990
publication of the BEIR V report. Included are studies that are expected to provide new and useful data during
the 3-year term of the proposed BEIR VII, Phase II, study. Although not exhaustive, the list should serve as a
guide to some of the pertinent new and upcoming epidemiologic data on the subject.
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