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Breast cancer (BC) is the most common cancer in women worldwide. Exposure to air pollutants is suggested to . Estimated attributable fractions are displayed in Table 3.
increase BC risk. The aim of the present study was to estimate the proportion of BC attributable to i i
p y prop Air BC _Attrlbutanble Threshold Source
) o ) . . Pollutants fractions [95%ClI]
benzo[a]pyrene (BaP), nitrogen dioxide (NO,), and polychlorinated biphenyls 153 (PCB-153) and the economic 2021 World Health Organization (WHO) air quality level for long-term NO2 exposure

0, (7 0 3
NO, 8.90% [0.75%; 17.02%] 10 pg/m based on all non-accidental mortality and cause-specific, respiratory mortality
impact of these air pollutants in France.

BaP 2.49% [2.15%; 2.97%] 0.4 ng/m® Concentration below which the 2004 European air quality directive does not require

et 0ds In absence of regulatory threshold for airborne PCB, we assumed that subjects had

_ 0, 0/, - { -
PCB-153  13.70% [0.00%; 64.26%] been continuously exposed from 1990 to index date to levels observed for 2010.
« Study population: The XENAIR case-control study (5222 breast cancer cases & 5222 matched controls) Table 3: Estimated attributable fractions in the XENAIR population

nested in the French national E3N-Generations cohort (epidemiological study among women from the Mutuelle . .
« Breast Cancer Cases and Deaths (year 2018): The annual breast cancer burden in France due to NO,, BaP and PCB-153 includes

générale de I'Education nationale, a national health insurance plan that mainly covers teachers) were used [1]. .
3,772, 1,055, and 5,806 cases, respectively, and 899, 251 and 1,383 deaths.

+ Exposure assessment: Annual atmospheric concentration levels of BaP, NO,, and PCB-153 from 1990 to . . . i X i )
» Economic Costs of Breast Cancer Attributable to Air Pollutants (in €2018): The total cost of BC attributable to air pollutants (in

the index date (date of cancer diagnosis) were estimated using geocoded residential addresses. Land Use . . . i . .
€2018) were €2.6 billion for NO,, €734 million for BaP and €4 billion for PCB-153 (cf. Table 4). Healthcare expenditures, intangible

Regression models were used to estimate the annual mean concentrations of NO,. For BaP and PCB-153 - . . . . X
morbidity, and intangible mortality costs accounted for 7%, 13%, and 80% of the total economic burden, respectively.

exposure, concentration data from CHIMERE, a regional chemistry-transport model, were used.

Air Scenario Total healthcare Total intangible Total Total cost
» Attribuable Burden of Disease: Attributable fractions of BC due to each air pollutant were multiplied by Pollutants expenditure morbidity costs intangible (€2018)
(€) (€) mortality
incidence and mortality estimates from the Global Burden of Diseases (GBD) study 2018 [2;3]. costs (€)
NO2 WHO recommendations (2021)(10 ug/m3) 177,403,155 332,913,833 2,113,683,182 2,624,000,170
» Economic evaluation: The method as reported by the socio-economic evaluation of health effects of the BaP (0.4 ng/m3) 49,633,018 93,141,061 591,356,306 734,130,385
PCB-153  If women had been exposed since 1990 as they were in 273,081,262 512,462,867 3,253,647,145 4,039,191,273
public investment project was used [4]. Medical costs were obtained from the French national health data 2010

Table 4: Total cost of breast cancer attributable to air pollutants (in €2018), XENAIR study, 1990-2011
system (SNDS). Daily sickness allowances were used as a proxy for production losses. Estimated tangible

costs per incident breast cancer case were €47,031 in 2018. Intangible costs were estimated by caloulating « Sensitivity Analyses: The most sensitive parameter on costs was the estimated attributable fraction (cf. Figure 1).

the value a of statistical life year (cf. Tables 1 and 2). BaP
NO2 PCB-153
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Table 1. Estimated intangible morbidity costs per case 131,413 € 237 17.9 2,352,007 € Tt cntcos)

Table 2. Estimated intangible costs of mortality per death Figure 1: One-way sensitivity analysis

onclusion

parameters by plus or minus 20% and illustrated graphically in a tornado diagram using Treeplan Sens|t®.

This study confirms substantial BC burden attributable to air pollution, and reports major economic impact. Nevertheless, due to
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