Identifying the Optimal Age to Initiate Cancer Screening in Giant Breed Dogs
Gina Brandstetter, Jill M. Rafalko, Ashley Phelps-Dunn, Michelle C. Rosentel, Kristina M. Kruglyak, Angela L. McCleary-Wheeler, Katherine M. Lytle,
Lauren E. Holtvoigt, Todd A. Cohen, Allison L. O’Kell, Daniel S. Grosu, Dana W.Y. Tsui, Andi Flory, Ilya Chorny, Jason Chibuk
All authors are employed by PetDx, Inc., La Jolla, CA, USA

Abstract #3766326

INTRODUCTION

KEY TAKEAWAYS

Giant and large breed dogs are at higher
risk of cancer, particularly osteosarcoma1;
however, few studies have examined the
age at which these breeds typically develop
cancer. This study analyzes data from a
cohort of approximately 200 giant and very
large breed dogs to determine the optimal age
to initiate cancer screening for early detection.

METHODS

• In 12 of the largest dog breeds, the median age at cancer diagnosis was approximately 6 years
• It may be reasonable to start cancer screening two years prior to the median age at cancer diagnosis for each breed
• As a general recommendation, screening should be considered as early as age 4 in giant and very large breed dogs, with some
variability when considering individual breeds
Figure 1: Summary of the demographics of the study population

Figure 2 - Distribution of very large/giant breed dogs by age at cancer diagnosis (n=199)
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The study population comprised 199 cancerdiagnosed dogs representing 12 of the breeds
denoted by the American Kennel Club as the
“largest dog breeds”2, including: Anatolian
Shepherd, Bernese Mountain Dog, Bullmastiff,
Cane Corso, Dogue de Bordeaux, Great Dane,
Great Pyrenees, Irish Wolfhound, Leonberger,
Mastiff, Newfoundland, and Saint Bernard.
(Table 1) Data regarding cancer diagnoses
in these dogs were collected as part of a
larger research study3 from three sources: the
CANcer Detection in Dogs (CANDiD) study4,
the National Cancer Institute (NCI) Division of
Cancer Treatment and Diagnosis Biological
Testing Tumor Repository5, and patients
included in a 2021 publication by Hart et al.
from the University of California – Davis6. All
dogs had definitive diagnoses of malignant
tumors (cancer). Patients contributed by the
CANDiD study represented an all-comers
cohort of dogs with a wide range of cancer
types. The NCI cohort focused on enrollment
of subjects with seven histologic diagnoses:
osteosarcoma, lymphoma, malignant
melanoma, hemangiosarcoma, soft tissue
sarcoma, mast cell tumor, and pulmonary
tumor. The UC Davis cohort provided data
for four common cancer types: lymphoma,
mast cell tumor, osteosarcoma, and
hemangiosarcoma. Further details regarding
the clinical collections supporting the current
study are described elsewhere.3 Age at cancer
diagnosis was analyzed for the overall study
cohort and by individual breeds.
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Figure 3 - Recommended ages to start cancer screening in very
large/giant breeds represented by ≥10 subjects

Table 1 - The 16 “Largest Dog Breeds” as defined by the American Kennel Club2

• Anatolian Shepherd

• Dogue de Bordeaux

• Irish Wolfhound

• Newfoundland

• Bernese Mountain Dog

• Cane Corso

• Leonberger

• Saint Bernard

• Black Russian Terrier

• Great Dane

• Mastiff

• Scottish Deerhound

• Bullmastiff

• Great Pyrenees

• Neapolitan Mastiff

• Tibetan Mastiff

Breeds listed in magenta had data available for analysis for this study. Breeds listed in black were not represented in the data set analyzed for this study.

Table 2 - Age at cancer diagnosis by breed for very large/giant breeds represented by ≥10 subjects

LIMITATIONS
The patient breed assignments for this
study were provided by the enrolling site,
with no way to ensure the accuracy of this
information. Due to variable enrollment criteria
in the three cohorts that contributed data
for this study, the frequency of cancer types
shown is unlikely to represent the true relative
incidence of cancer types in the breeds being
investigated; therefore, this data cannot be
used to draw conclusions about the overall
distribution of cancer types in these breeds.
Lastly, the skewed distribution of cancer types
in the study may affect the reported age at
cancer diagnosis, as some cancer types can
be expected to occur more frequently either
earlier or later in life.

Questions?

*Includes: Anatolian Shepherd (n=5), Bullmastiff (n=5), Cane Corso (n=2), Dogue de Bordeaux (n=1), Leonberger (n=3), and Newfoundland (n=8).

Table 3 - Age at cancer diagnosis by cancer type for very large/giant breed dogs in the study population
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In 12 of the largest dog breeds, the median
age at cancer diagnosis was approximately
6 years. As cancer develops over time, it may
be prudent to initiate cancer screening (using
traditional approaches such as physical
exam, CBC, chemistry, urinalysis, and newer
methods such as blood-based liquid biopsy
testing using next-generation sequencing)
two years prior to the median age at cancer
diagnosis for each breed, in an effort to
identify and have a chance at treating cancer
at an earlier disease and/or clinical stage.
Therefore, as a general recommendation,
screening should be considered as early as
age 4 in giant and very large breed dogs, with
some variability when considering individual
breeds. The recommended age to initiate
cancer screening in breeds represented by
10 or more cancer-diagnosed subjects can
be seen in Figure 3. For Mastiffs (whose
median age at diagnosis was 5 years), it
may still be reasonable to initiate screening
at age 4 (as an exception to the “two years
prior” recommendation), as the breed was
represented by a relatively small number
of cancer-diagnosed subjects in this study
(n=16), and the mean age at diagnosis was
6.2 years.
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CONCLUSIONS

Age (years)

Weight

Of the 199 subjects in the study population,
there were 95 females and 104 males.
Most dogs (n=158, 79%) were spayed/
neutered. Weight data was available for 73%
of subjects (n=146), and the median weight
of the population was 52.2 kg. (Figure 1)
The age at cancer diagnosis ranged from
<1 year to 12 years, with a median of 6.0
years. (Figure 2) For breeds represented by
10 or more cancer-diagnosed subjects, a
breed-based median age at diagnosis was
calculated, as follows: Bernese Mountain Dog
(n=59; median age at cancer diagnosis 7.0y);
Great Dane (n=42; 6.0y); Great Pyrenees
(n=15; 8.0y); Irish Wolfhound (n=18; 6.1y);
Mastiff (n=16; 5.0y); Saint Bernard (n=25;
6.0y). The remaining breeds (collectively
n=24) showed a median age at diagnosis
of 5.5y. (Table 2) The most commonly
diagnosed cancer in this study population
was osteosarcoma (n=100), followed by
lymphoma/lymphoid leukemia (n=34), and
mast cell tumor (n=22); the age at diagnosis
by cancer type is shown in Table 3.

*Includes one case of each of the following cancer types: Bone (Fibrosarcoma), Chondrosarcoma, Nasal Cavity and Paranasal Sinuses, Skin,
Urinary Bladder/Urethra, and one case in which there was insufficient information in the underlying data set to assign a cancer type.
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