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Objectives Leukemia is one of the fi rst long term health 
effects to be noted after acute exposure to relatively high doses 
of ionising radiation. Leukemia mortality after external expo-
sure at low doses and low-dose rates has been investigated at 
the French atomic energy commission (CEA) and nuclear fuel 
company (Areva NC).
Methods The cohort includes monitored workers employed 
more than 1 year between 1950 and 1994 at CEA or Areva NC 
companies. Leukemia mortality after X and γ rays exposure 
was estimated using excess relative risk (ERR) models and 
time dependent modifying factors were investigated using 
time windows.
Results More than 36 700 workers, followed-up for an aver-
age of 28 years, are included into the cohort. A total of 73 
leukemia deaths occurred between 1968 and 2004. Among 
exposed workers, mean cumulative external dose per worker 
was 21.7 milliSievert (mSv). A signifi cant association between 
leukemia mortality and dose has been observed with a 2-year 
lag time. The association was of larger magnitude for myeloid 
leukemia. ERR per Sv was larger between 2 and 15 years after 
exposure and no association was observed for doses received 
at exposure-rates lower than 10 mSv per year.
Conclusions Analyses show a risk of leukemia after chronic 
external ionising radiation exposure in the French CEA-
AREVA NC cohort. Results are consistent with those found 
in other nuclear workers studies. Further analyses of modify-
ing factors should be conducted on the bases of pooled nuclear 
worker cohorts.
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