Incidence of Thyroid Cancer has Increased in Algeria Over the Past Several Years: The Role of Exposure to Ionizing Radiation from Nuclear Tests in a Context of Moderate Iodine Deficiency.
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Abstract
Background : Thyroid cancer (TC) incidence has dramatically increased in most of the developed world, mostly because of an increase in the papillary histotype (PTC) and microcarcinomas. The question remains on whether this increase is true or apparent due to overdiagnosis. Among all risk factors exposure to ionizing radiation is a well-established and well quantified risk factor for PTC, and to a lesser extent iodine deficiency and supplementation. The roles of other risk factors are still debated. We analyzed population-based TC data in order to determine TC incidence rates (IRs) and temporal trends, according to factors such as gender and TC histotype over a 21-year period.
Methods : We carried out a retrospective cohort analysis using parametric and non-parametric models to assess TC incidence and temporal trends in the district of Oran in Algeria. Age-adjusted (to the world population) incidence rates (IRs) were calculated by gender, and TC histotype. Annual IRs were computed and temporal trends in IRs were assessed by calculating the estimated annual percentage change (EAPC).  The joinpoint regression analysis was used to identify time points (in calendar years) where changes had occurred. We further analyzed both effects of the period of diagnosis and birth cohort.      
Results : Between 1993 and 2013 TC incidence has more than tripled among women and men. About 90% of the increase was driven by an increase in the incidence of PTC, while the incidence of the follicular histotype significantly decreased (EAPC : -3,95% ; p<0,05). A sharp increase in incidence of PTC starting in 2001 was observed among women and men. This increase was significant for cohorts born in 1960 onward with the highest rates observed for individuals of the cohort born in the 1980s.    
Conclusion: While the strong period effect in both sexes strongly suggest the role of iodine supplementation and medical practices, the birth cohort-related changes in environmental exposures and lifestyle habits may have contributed to the observed increase in PTC during the past two decades in Oran. The effects of exposure to ionizing radiation from nuclear tests should have been maximal on cohorts born during the period 1940-1960. However for PTC we observed an increased risk for cohorts born after 1960, with an acceleration noted for cohorts born in the mid- and late 1980s. Increased over-use of imaging in medicine is one of the important issues believed to affect the increased epidemic of PTC.     
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