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Science BEIR VII

News of the week section
Science (2005) 309 July 8, page 233,
by Jocelyn Kaiser

The article presents a new National Research Council (NRC) report which
states that although the risk of low-dose radiation are small, there is no safe
level. The risk of low-level radiation has huge economic implications
because it affects standards for protecting nuclear workers and for cleaning
up radioactive waste. The Biological Effects of lonizing Radiation VII (BEIR
VII) panel examined radiation doses at or below 0.1 Sv, which is about
twice the yearly limit for workers and 40 times the natural background
amount the average person is exposed to each year. In its last report on the
topic in 1990, a BEIR panel calculated risks by plotting cancer cases and
doses for survivors of the two atomic bombs dropped on Japan in the
Second World War. Based on evidence that even a single track of radiation
can damage a cell's DNA, the panel extrapolated this relationship to very
low doses to produce what is known as the linear no-threshold model (LNT).
Committee members also reviewed fresh studies on nuclear workers and
people exposed to medical radiation, all of which supported the LNT
relationship. 6
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1Gy  LET

BEIR |, 1972 6.2 x 10-2/Gy
UNSCEAR 1977 1.2 x 10-2/Gy
BEIR Il 1980 2.3-5.0 x 10-2/Gy
NUREG 1985 52 x 10-2/Gy
UNSCEAR 1988 7.0-11.0 x 10-2/Gy
BEIR V 1990 8.85 x 10-2/Gy
ICRP 90 5.0 (6.0 ) x 10-2/Gy
. DDREF
— 02Gy 1/2
BEIR VII 2005

4.1(2.0-8.3) x 10-2/Sv
6.1(3.0-12.0) x 10-2/Sv

0.7(0.2-2.2) x 10-2/Sv

0.5(0.1-1.9) x 10-2/Sv

. DDREF
— 01 Sv 1/1.5
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(MSv)

1,000 mSv 10 % 10 % 20 % 67
100 mSv 10 % 1% 11 % 5728
10 mSv 10 % 0.1% 10.1 % 558,000

1 mSv 10 % 0.01 % 10.01 % 55,700,000
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LSS

1958 — 1998
©cVv)

> 3000m 23,512 3,815 0
< 3000m and < 0.005 Sv, 12,033 1,788 3
0.005 - 0.1 27,789 4,406 83
0.1-0.2 5,527 968 78
0.2-0.5 5,935 1,144 185
0.5-1 3,173 688 213
1-2 1,647 460 203
2+ 564 185 116
80,180 13,454 880
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1 - 3. BEIR VI
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5.— 9. BEIR VII
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LSS AHS

TABLE 6-1. Number of subjects, solid cancer deaths and non-cancer discase deaths by
radiation dose”

D5 86 weighted colon dose (5y "

Total 1 o05- 0102 0205 0510 o020 =20
(<0005 0.1

Mumber of subjects KA 572 ITASE 31,650 5712 fh332 22454 lixl3 48K

Sahd cancer deaths D335 3833 3277 iTat] TG 438 274 R
[ 1930=1997)

MNon-cancer disease 1] 8Kl |3 832 | 1,633 2163 2423 1l A0 Ial
deaths (1950-19497)

“Based on data from Preston and others (2003},
These categories are defined using the estimated dose to the colon, obtained as the sum of the v ray dose 1o
the colon and 10 umes the neutron dose to the colon
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BEIR VII, page 439, line 1 — 4.

More generally, since a /inear model fits the LSS data over
the entire range (for cancers other than leukemia), it is
Important to question why the expected curvature is failing
to materialize and whether the absence of curvature
necessarily implies that the LSS low dose slope is too

large.
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