
The domestic dog as a sentinel species for 
environmental influence associated with 

cancer – ongoing studies.
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~1.8 million diagnoses each year
(~442 cases/100,000 population)*

~6 million diagnoses each year
(~6,600 dogs/100,000 population) 

Updated from: Schiffman and Breen, 2015 Phil Trans B Vol 370: 19th July  2015

Compared to people, dogs have 
>3x more cancer cases diagnosed/year 
>10x overall cancer incidence

* www.cancer.gov



60M vet visits each year
6M cancer diagnoses



Comprehensive genomic 
analysis of cancer 
specimens 

Comparison of canine and 
human data to identify 
shared features



Comparative

approach



Environmental influences on cancer



Our dogs live where 
we live

Info accessible:
Age
Sex
Pedigree (purebred)
Diet, Health records
Exposures

human location canine location

77-78 years 10-12 years*

* breed/size dependent. <20lbs ~ 11 yrs . Over 90lbs ~8 yrs



A nationwide collaboration of stakeholders of 
animal health

Integrating the skills and resources of scientists, veterinary professionals, and dog owners



Collaboration with dog owners, breeders, veterinarians

Academic-community based collaborations 

Work with our nationwide network, providing opportunities for them 
and their dogs to participate in studies designed to :

1. monitor changes in incidence of cancer in pet dogs to highlight 
geographical regions of potential health concerns in the human 
population – considering differences in latency of exposure

2. participate in clinical studies that include exposure assessment –
humans and dogs in the same household with either or both diagnosed with a project focused 
cancer

GOALS: 
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Environmental associations with canine bladder cancer



Breeds with increased incidence 
of urothelial carcinoma

(primarily bladder cancer)

Community Engagement

Scottish Terrier
Beagle

West Highland 
White Terrier

Shetland Sheepdog

engaged owners of  ~900 dogs within 72 hrs
(now over 2,000)

~64,000 dogs, seven breeds, age 6-12 yrs

American Eskimo Dog

Russell Terrier

Parson 
Russell 
Terrier

identify relatives for controls



Silicone monitoring devices. (a) Wristband for human (b) Dog 
tag affixed to dog collar.

Use of  silicone bands with dogs 
to investigate health impacts on 
humans from shared exposures

Dr. Heather Stapleton will review tomorrow
& please view posters from Dr. Catherine Wise
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POSTERS



Assessment of households 
with human bladder cancer 
patients



• Incidence of lung cancer has been decreasing over the last 30 years, likely due to decreased smoking rates.
• BUT - bladder cancer incidence rates have remained steady over the same period at ~40/100,000.

• QUESTION: Is this due to an increase in non-smoking causes of bladder cancer?
•E.g. workplace exposures (e.g. aromatic amines), arsenic, aristolochic acid

SMOKING – No 1 risk factor for bladder cancer

Assessment of households with bladder cancer patients



2018 OH Bladder Cancer 
Incidence

2019 EPA Toxic Release 
Inventory Data

Bladder Cancer Hotspots in Ohio

Daniel Rotroff, PhD, MSPH
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Lerner College of Medicine
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Assistant Professor of Surgery 
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• GOAL: Evaluating exposures of bladder cancer 
patients in OH hotspots

• APPROACH: Assessment of dogs and humans for 
associated exposures (water, urine, wristband) 



• North Carolina Based Cohort
• Est. 2002
• n~20,000 enrolled
• n~11,000 active participants

Personalized Environment and Genes Study (PEGS)
Formerly the Environmental Polymorphisms Registry

https://www.niehs.nih.gov/research/clinical/studies/pegs/index.cfm

Dr. Janet Hall Dr. Alison Motsinger-Reif

• Environmental Exposures
• Health and exposure questionnaires (n~9,000)
• Internal and external exposome questionnaires (n~3,000)
• Geospatial exposure from residential address histories

• Phenotypes
• Questionnaires (n~9,000)
• Soon: health records from UNC and Duke

• Genotypes
• Whole genome sequencing (n~4,700)
• Candidate genes (n~11,000)

Health records for the household dogs (est >5,000)

Omics of household dogs



Personalized Environment and Genes Study
Formerly the Environmental Polymorphisms Registry

https://www.niehs.nih.gov/research/clinical/studies/pegs/index.cfm

Dr. Janet Hall Dr. Alison Motsinger-Reif

• Airports
• Conc Animal Feeding OP
• Cellular towers
• Drinking water
• Dry cleaners
• Hazardous waste
• Highways
• Nuclear sites
• Wastewater

• Population info
• Power lines
• PR landfills
• Railroads
• Spills
• Sanitary landfills
• Superfund sites
• Toxic release sites
• Air pollution

Growing Number of Geospatial Data Layers

• Overlay canine health data onto these exposure maps

• Do these exposures impact the health of the canine 
population BEFORE they impact the human population?

others



CHERNOBYL 20211986



how have these dogs 
survived and what has 
been their biological 
response to continuous 
insult by these exposures? 

Google earth Nov 15th 2021

CHERNOBYL 20212021



Photographs courtesy of Dr. N. Kleiman
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University of South Carolina Chernobyl Research Initiative 

Dogs of Chernobyl. 
A model for human health effects arising from chronic exposure to 
radiation, heavy metals, and other environmental toxins 
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genomic analyses, population structure,
mutational profiling, epigenetics, pathogens, 

microbiome, heavy metals



Exposure research 
related to cancer is 
now bidirectional

and accelerating



…

the keys to unlocking some 
of the puzzles may be 

walking right beside us

Sharing exposures to 
environmental influences
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Matthew Breen
North Carolina State University, Raleigh NC

919-513-1467
Matthew_Breen@ncsu.edu

Thank you for your attention
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