Letter to the editor

Childhood Leukaemia Near Nuclear Installations

To the Editor;

A recent meta-analysis by Baker and Hoel (2007) docu-
mented consistently elevated leukaemia incidence and
mortality in children, especially those under age 10 years,
near nuclear installations. Although a consistent dose—
response association was not found, results suggest more
detailed investigation is in order. The report extends an
investigation of low-dose radiation exposure and child-
hood leukaemia risk that began in the late 1950s, when a
near-doubling of leukacmia mortality by age 10 vears from
in utero pelvic X-rays was documented (Stewart ¢t al,
1958).

The studies cited by the authors indicate that more
current data may be needed. Of the 17 studies in the
meta-analysis, 12 were published before 1994, raising the
question of whether the Hndings accurately represent
present patterns of childhood leukaemia. Only one study
examined US nuclear plants, even though the USA is
home to nearly one-fourth of all nuclear power reactors
worldwide. This report examined cancer mortality rates
near US plants that began operating before 1982, hefore
and after startup, but ended with 1984 data (Jablon et al.
1991}, The availability of historical mortality data on the
US Centers for Disease Control and Prevention web site
malkes an update of this study feasible. The prior study,
conducted by the US National Cancer Institute, presented
mortality data for childhood leukaemia [age 0-9 and
10-19 years! near 51 US nuclear power plants. It used a
Standard Mortality Ratio (SMR), defined as the proportion
ot the local to national death rate, to analyse temporal
changes near nuclear plants after startup. (The one or two
closest counties to each plant were selected as the local
area.} It is now possible to observe any changes in SMR for

childhood leukaemia as nuclear plants age. Table 1 com-
pares the ratio for the year after startup through 1984 to
the period 1985-2004. The 51 plants are also divided into

three categories: older plants [startup from 1957 to 1970
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and still operating, newer plants (startup from 1971 to
1981 and still operating} and plants permanently closed.
The local areas constitute a total of 67 counties, with a
current population of about 25 million, or 8% of the US
total,

We observe a uniform pattern of increase in childhood
leukaemia SMR from the earlier period to the most recent
20 years tor the plants that remain in operation. The great-
est changes occurred in the older plants; the leukaemia
SMR for children aged 0-19 years rose 13.9%, from 0.986
to 1,123 [P < 0.02). Areas closest to the newer plants had a
smaller increase of 9.4% [SMR from 0.897 to 0.981, not
significant). For both groups of plants, the SMR rose more
rapidly for the 10-19 age group compared with the 0-9
group, a pattern that is inconsistent with the Baker and
Hocel findings. The arcas ncar the closed plants cxperi-
enced an insignificant 5.5% decrease in SMR, from 1.028
to 0.971. In the most recent two decades, a total of 1037
childhood leukaemia deaths occurred near the plants still
operating, while 255 occurred near the closed plants.

Current (1985-2004] local childhood leukaemia mor-
tality near older US plants still operating is above the US
rate [SMR > 1.00), while mortality near newer plants is
below the US (SMR < 1.00). While it is feasible that
higher emissions of radioisotopes into the environment
from older plants may account for the observed trends,
caution should be used when interpreting the data.
There may be demographic differences hetween the two
groups that can include factors attecting mortality risk
such as poverty, proximity to medical tacilities and pres-
ence of other environmental pollutants. Prudence should
also be used when reviewing results for the areas near
closed reactors. It is possible that reduced emissions
after closing are associated with reduced childhood leu-
kaemia mortality, but other possible confounding factors
should be considered.

The analysis is also affected by the time frames used in
the early years after nuclear plant startup. Anywhere from
3 to 27 years after startup was usced by the US National

Cancer Institute in  the earlier period, according



LETTER TO THE EDITOR

fable 1. Change in Stwandard Morrality Ratio {SMR, childhuod lzukaemia, US naclear plants started 19571081, startup-1984 vy,

EIR5- 2004
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to the plant. This could afiect results, even though a stan-
dard of 20 vears was used for the Jater period.

The plant with the largest [ocal population is the San
Onotee installation in southern California, located on the
horder of San Diepo and Orange Counties, Results are also
presented for thissite in Table 1, and a significant increase
i levkaemia SMR for children aged 0-9 and 10--19 vears
was observed. Areas near other individual facilities expe-
rienced many fewer deaths, and no changes achieved
staristical wignificance,

Because of wmajor therapeutic advances in the past
several decades, the childhood leukaemia survival rate is
cne of the highest of any type of cancer in developed
nativns, The death rate has plunged while incidence has
rigen; in the USA, the childhood levkasmia mortality and
incidence changes from 1975 to 2004 were —49.0% and
+28.7% respectively, Cusrently, there are ahour seven
newly diagnosed cases uf childhood leakaemia cach year
for each death [Ries et all 197320041 Analvsis of recent
childhood letkaemia mortality data near nuctear plants
may cetiect the efticacy of treatment as much as ir does an
outcome of radivacrive exposures or other factors. While
further study should include borb incidence and mortalicy
data, incidence of recent childheod leukaemia patterns
near nuelear plants may provide more meaningful data.

1n addition, as cancer vegistrics acguire dara for longer
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periads, it would be helpful to continue examining tem-
paral trends of this disorder near nuclear installations.
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APPENDIX

US nuclear plants started 19571981, used in Table 1, by startup date and open/closed status

Sartup 19571970

Shippingpert/Buaver Valley

Dresden
adian Point

Formi

Sa1 Onuafees

it

Nine Mike Pomt/Fitzparrick

Oyster Creck
Millstone

'isint Boach/Kowatmey
Robnson

Monticelin

Pilgrim

Quad Ciries
Surey

Turkey Poing
Yermont Yankee
Browns Purry
Fari Cathoun
Chanue

Prairte tsland
Arkangas |2
Calvere Cliffs
Conper Station
Duane Amnld

Hatch

Peach Bottom
Three Mile Island
Brumswick
Cook

Salem

Sn Ludie
Crystal River
Diavis Bosse
Farley

Mortl: Annga
Seguavah
MoGuire

ankes Howe
Big Rock Point
Hallam
Humbaldt Bay
Tachhnder
Haddam Neck
LaCrosse
Maine Yankee
Zion

Bancha Seco
Trezian

Forr 5t Yram
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