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Cancer incidence among children, adolescents, and young adults (AYA) 
has risen

After diagnosis, cancer survivors live in the same environments that 
likely contributed to their cancer
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Exposure to air pollution after diagnosis may influence outcomes by: 

• Continued carcinogenesis after diagnosis
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Long-term PM2.5 Exposure After Diagnosis And 5-Year 
Cancer Mortality Among Pediatric And AYA Survivors

Ou JY et al. Fine Particulate Matter Air Pollution and Mortality among Pediatric, Adolescent, and Young 
Adult Cancer Patients. Cancer Epidemiol Biomarkers Prev. 2020;29(10):1929-1939. 

PM2.5 per 5 ug/m3 HR 95% CI

Pediatric cohort (n=2,444; 0-14 years at dx)

All cancer types 1.12 0.98-1.28

CNS neoplasms1 1.30* 1.08-1.56

Lymphomas 1.34* 1.06-1.68

AYA cohort (n=13,459; 15-39 years at dx)

All cancer types 1.06 0.99-1.12

CNS neoplasms1 1.20* 1.06-1.36

Carcinomas 1.14* 1.06-1.22
1Central nervous system and intracranial/spinal neoplasms

*Significant at p <0.05 and 95% CI

^Marginally insignificant as indicated by 95% CI



Long-term PM2.5 Exposure After Diagnosis And 5-Cancer 
Mortality Among AYA Carcinoma Survivors

PM2.5≥12 ug/m3 HR 95% CI

Breast 1.50* 1.29–1.74

Colorectal 1.74* 1.29–2.35

1Central nervous system and intracranial/spinal neoplasms                 

*Significant at p <0.05 and 95% CI; ^Marginally insignificant as indicated by 95% CI

Italics indicate analyses for PM2.5 ≥ug/m3

Ou JY et al. Fine Particulate Matter Air Pollution and Mortality among Pediatric, Adolescent, and Young 
Adult Cancer Patients. Cancer Epidemiol Biomarkers Prev. 2020;29(10):1929-1939. 



Late therapy effects are a major concern

60% to 90% of childhood cancer 
survivors develop one or more 
chronic health conditions in 
adulthood.

Leading non-cancer causes of death 
in childhood cancer survivors:
• Cardiovascular disease
• Infection
• Pulmonary disease

Armstrong GT et al. Aging and Risk of Severe, Disabling, Life-Threatening, and Fatal Events in the Childhood 
Cancer Survivor Study. Journal of Clinical Oncology. 2014; 32(12):1218-1227. 

Cumulative incidence of grade 3 to 5 chronic health 
conditions among adult survivors of childhood cancers



Exposure to air pollution while off-therapy may influence outcomes by: 

• Therapy-related sensitization of the lung to air pollution
• Exacerbation of immunosuppression by air pollution
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Short-term PM2.5 Exposure and Respiratory Hospitalizations 
among Childhood Cancer Survivors and a Cancer-Free Sample

Ou JY et al. Fine particulate matter and respiratory healthcare encounters among survivors of childhood 
cancers. International journal of environmental research and public health. 2019 Jan;16(6):1081.

ORs among 
chemotherapy-treated 

survivors significantly 

greater than cancer-free 
sample

PM2.5 and hospitalization 

for respiratory infection: 

ORsurvivors=2.09 (95% 
CI=1.06–4.14)

(OR)



https://www.epa.gov/pmcourse



http://www.survivorshipguidelines.org/



https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21319



Opportunities for advancement and collaboration

1. Integrate recommendations for air pollution exposure 
reduction into survivorship guidelines

2. Acknowledge cancer survivors in public health 
messages about air pollution and cumulative risk 
assessment



3. Clinical interventions

Hadley MB, Baumgartner J, Vedanthan R. Developing a clinical approach to air pollution 
and cardiovascular health. Circulation. 2018 Feb 13;137(7):725-42.



4. Interdisciplinary research

Replication of studies on post-diagnosis air pollution and 
morbidity and mortality among survivors

• Turner MC et al.. Ambient air pollution and cancer mortality in the cancer prevention study II. 
Environmental health perspectives. 2017 Aug 21;125(8):087013.

• Coleman NC et al. Fine particulate matter air pollution and mortality risk among US cancer patients and 
survivors. JNCI cancer spectrum. 2021 Feb;5(1):pkab001.

• DuPré NC et al. Particulate matter and traffic-related exposures in relation to breast cancer survival. 
Cancer Epidemiology and Prevention Biomarkers. 2019 Apr 1;28(4):751-9.

Identify outcomes from therapy-air pollutant interactions

Examine the impact of pollutants on therapy efficacy

Identify provider and patients’ perceptions of environmental 
health



Silence can be interpreted as no effect

“I think [air pollution] can for sure, especially if [survivors] 
already had respiratory issues because of their treatment, it 
can be exacerbated by the air quality for sure.”

“I don’t [think there is a connection], I have never heard of 
anything of the kind.”

Waters AR et al. Perceptions and knowledge of air pollution and its health effects among 
caregivers of childhood cancer survivors: a qualitative study. BMC Cancer. 2021 Dec;21(1):1-9.



The number of cancer survivors and exposure to air 
pollution are both expected to increase in the near future
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