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Researchers Turn to Canine Clinical Trials
to Advance Cancer Therapies

Julie A. Jacob, MA

bout 6 million dogs are diagnosed
A with cancer each year, and more

than half of dogs older than 10 years
will develop cancers such as osteosarcoma,
lymphoma, or melanoma (http://1.usa.gov
/10AXijB). But the heartbreaking diagnosis
for dog owners is a treasure trove of
potential data for oncology researchers. In
clinical trials at academic research centers
across the country, veterinarians and
physicians are studying how pet dogs
respond to cancer therapies and analyzing
the genetic makeup of these tumors.
Although medicine and veterinary medicine,
for the most part, have been viewed as 2
different worlds, with little exchange of
information between the two, that is
beginning to change.

"We've come a long way in the last 10
years in understanding what we know and
don't know about canine cancers to define
the type of questions that can be effi-
ciently answered within that model,”
observed Amy K. LeBlanc, DVM, director
of the National Cancer Institute's (NCI's)
Comparative Oncology Program (COP).

In recognition of the potential utility of
canine cancer models, the NCI established
COP in 2003 to promote comparative on-
cology research (http://1.usa.gov/100dFg9).
The NCI also created the Comparative
Oncology Trials Consortium (COTC) to
manage comparative oncology clinical trials
conducted at a network of 20 academic
veterinary medical centers (http://1.usa.gov
/TORCTSQ). And just last year, the National
Academy of Medicine held a workshop on
comparative oncology and issued a report
addressing how to best integrate clinical
trials of pets with naturally occurring cancers
into human oncology research (http://bit.ly
/TRvn2d2).

There's even been interest in explor-
ing tumor biology in nondomesticated ani-
mals such as elephants to better under-
stand mechanisms of cancer suppression
(Abegglen LM et al. JAMA. 2015;314[17]:
1850-1860). The surge in comparative
oncology research may be due to a con-
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vergence of factors, noted Will Eward,
DVM, MD, an assistant professor of ortho-
paedic surgery at Duke University School
of Medicine, who researches and treats
sarcoma in both human and furry, four-
legged canine patients.

"I don't know if as pet insurance be-
comes more common, more people are
seeking high-end treatment [for pets], or if
we've reached a critical mass of research-
ers who are looking at humans and other
species,” said Eward.

Advantages Over Mouse Models
Traditionally, the development of new can-
cer therapies has followed the 3-step pro-
cess: laboratory studies, mouse models, and
human clinical trials. However, that model
doesn't always work well. Only 11% of oncol-
ogy drugs that appear promising in mouse
models turn out to be safe and effective, ac-
cording to the National Academy of Medi-
cine workshop report.

"The track record for the current way
we progress [in drug development] from
the laboratory to the clinic is pretty lousy,”
said Neil Spector, MD, an associate profes-
sor of medicine at Duke University School
of Medicine who serves on the Consortium

for Comparative Canine Oncology steering
committee. "Any other industry that had a
[low] rate of success would be pretty unac-
ceptable... something different has to be
done.”

The high failure rate may be due to
the stark difference between a laboratory
mouse and a human, Eward explained.
The study mice may be genetically engi-
neered or have compromised immune sys-
tems. They live in sterile laboratories,
unlike people who are constantly exposed
to pollution, bacteria, UV light, and other
environmental factors. Their tumors are
homogenous, unlike the heterogeneous
tumors that people develop.

With domesticated pet dogs, however,
“they livein the same environments and are
exposed to the same carcinogens,” said
Eward. "When you look at naturally occur-
ring cancers [in dogs], we see the same risk
factors, the same things associated with [tu-
mor] growth and development.”

"A great example is sarcoma,” Eward
said. “It occurs in the lower part of the fe-
mur and the upper part of the tibia, and it oc-
cursinthesame placein dogs. Kids at risk are
tall, rapidly growing kids. You see the same
things in dogs. You're more likely to get it if
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you're a Great Dane or an Irish Wolfhound
than a Chihuahua.”

Yet at the same time, certain differ-
ences between dogs and humans also make
them ideal clinical trial subjects. Dogs have
a much shorter life span, so their cancers
progress more rapidly, enabling research-
ers to assess the cancer's progress and the
effect of a treatment in a year or two,
whereas a human clinical trial might take
years longer.

What's more, pet owners are usually ea-
ger to enroll their dogs in clinical trials be-
cause available therapies may be limited and
expensive and such trials offer free hope for
their beloved companions. The pet owners’
enthusiasm translates into a dedicated ad-
herence to the requirements of the study
and doing whatever they canto help the re-
searchers.

"The compliance rates are phenom-
enal,” said David Vail, DVM, chair of veteri-
nary oncology at the University of Wiscon-
sin School of Veterinary Medicine, which is
part of the COTC network. “The autopsy
rates [on dogs who die] are 80% plus, and
that is virtually unheard of [in human
patients]."

Valuable Data

Canine clinical trials in progress or com-
pleted are already demonstrating the value
of comparative oncology.

For example, noted LeBlanc, a canine
clinical trial of the immunocytokine NHS-
IL12 as a therapy for treating dogs with mela-
noma yielded useful information on the
drug's safety and efficacy (Paoloni M et al.
PLoS One. doi:10.1371/journal.pone.0129954
[published online June 19, 2015]). The data
on the drug's efficacy were key to the study
sponsor’s decision to go ahead with a phase
1clinical trial, she said.

"That data helped support aninvestiga-
tional drug application for a [human] clini-
cal trial that is going on at [National Insti-
tutes of Health],” LeBlanc said. “The principal
investigator commented how helpful it was
to have the dog data.”

And at the University of Wisconsin,
the veterinary school is participating in a
COTC trial of rapamycin to treat pet dogs
with osteosarcoma, which affects about
8000 canines and 800 children each
year. The clinical trial, which is studying
the dosing and scheduling of the drug,
should be completed within 2 years, with
another year needed to analyze the data,
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Vail said. Another independent study
found that the protein BMI1, which has
been implicated in human tumor growth
and chemoresistance, may play a similar
role in canine primary and metastatic
osteosarcoma, suggesting canine models
could be used to test the therapeutic
potential of BMI1 inhibitors (Shahi MH
et al. PLoS One. doi:10.1371/journal.pone
.0131006 [published online June 25,
2015]).

Researchers at Cornell University Col-
lege of Veterinary Medicine are planning
to study whether a combination of 2 new
promising drugs is more effective in treat-
ing lymphoma in dogs than each drug
alone. Such a clinical trial in humans is cur-
rently impossible because neither drug
has been thoroughly studied individually,
said Kristy Richards, MD, PhD, an associate
professor of oncology at Weill Cornell
Medical College and an associate profes-
sor of biomedical sciences at Cornell Uni-
versity College of Veterinary Medicine,
who leads the research.

"With the dogs, we can say ‘We think the
combination will be best’ and go forward [to
human trials] with that,” said Richards, who
prefers not to name the drugs until the trial
begins.

As an oncologist, Richards said she is
sometimes asked why she's conducting re-
search ondogs. Her response: the results of
canine studies may help facilitate the devel-
opment of treatments for humans.

"I love the fact that the [dog] subjects
benefit from the research, but my primary
motivation is that | want to cure people
with lymphoma,” said Richards. “"[With
dogs] they relapse faster, the kinetics of
their disease are faster, we can take biop-
sies easier.”

"We have all these potential study sub-
jectssitting there... why not use that to help
speed things up?” she added.

Researchers are also looking at
genetic data to help pinpoint mutations
most likely to cause certain types of can-
cer. The canine genome, which was
sequenced in 2005, has provided a foun-
dation for future research on the genetic
underpinnings of diseases also common in
humans (Lindblad-Toh K et al. Nature.
2005;438:803-819). Due to selective
breeding of dogs over the centuries, many
purebreds are susceptible to specific dis-
eases that can be linked back to inherit-
able germline mutations. Given the large

number of breeds and their shared ances-
try, inheritable germline mutations associ-
ated with complex diseases such as cancer
are easier to identify in purebred dogs
than in human populations (http://bit.ly
[TPUx9Xe).

At Duke, for example, Eward and his
research team have been doing genetic
sequencing on human and canine osteo-
sarcoma tumors and comparing the
somatic, or nonheritable, genetic muta-
tions common to both.

“That number of 5 genes that are com-
mon to osteosarcoma in dogs and humans
matters because if you have a huge number
[of mutations in] like 3000 genes, it's kind
of hard to figure out which of the 3000
genes to study. If you boil it down to 5 genes,
it'samuch more reasonable thing to study.”
said Eward, who noted that the research has
not yet been published.

Richards and her team are taking a
similar approach, sequencing tumors
from 100 dogs with lymphoma to compare
both germline and somatic genetic muta-
tions in these tumors with those found in
human lymphoma tumors. Their work
builds on an earlier study by other re-
searchers that found somatic mutations in
the gene TRAF3 in about 30% of canine
lymphoma and TRAF3 deletions in about
9% of human diffuse large B-cell lym-
phoma tumors (Bushell KR et al. Blood.
2015;125[6]:999-1005).

"The germline mutations will help us
learn more about the biology of cancer pre-
disposition and oncogenesis, and the so-
matic mutations, especially the ones in
shared pathways, will help us learn more
about cancer formation and progression but
also provide good therapeutic targets,” said
Richards.

The team will also compare human and
canine clinical datasuch as disease stage, tu-
mor phenotype, and progression-free sur-
vival, she said.

Limitations to Canine Trials
Like any clinical trial model, canine trials are
not a cure-all to speed new treatments.
“It's never been our position that the
dog should be in every single drug develop-
ment [process],” said LeBlanc. “It's irrespon-
sible to believe that the dog will solve all the
drug development problems.”
One limitation is dogs' size: they're
larger than mice and require larger drug
doses, which increases a trial's cost.
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Canine clinical trials also take longer than
mouse model trials.

In addition, pharmaceutical compa-
nies may be reluctant to sponsor a canine
clinical trial, fearing that an adverse effect
that occursinadog might derail clinical trials
in humans, Richards noted.

Furthermore, some cancers commonin
humans, such as breast cancer, are rare in
dogs. Still, Vail noted, comparative oncol-
ogy research may unearth common fea-
tures between unrelated cancers in hu-
mans and dogs, pointing to possible paths

jama.com

for further research. For example, mast cell
cancer, a common tumor in dogs, is rare in
humans. However, identical receptor tyro-
sinekinase signaling pathways have beenim-
plicated in the growth of mast cell tumorsin
dogs and gastrointestinal stromal tumorsin
humans, thus identifying a potential thera-
peutic target common to both cancers, ex-
plained Vail.

"The drug target can trump the tumor
type,” said Vail.

According to researchers, perhaps the
biggest hurdle to canine clinical trials is that
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many physicians and researchers are still not
aware of the wealth of clinical data to be
mined from the millions of dogs who de-
velop cancer each year.

"We would love to see better treat-
ments for our pets,” said Spector, who had
to have his own dog euthanized because of
a metastatic mast cell tumor. “Can we not
only improve the cutting-edge therapies for
veterinary patients, but then take the les-
sons learned and create much more effi-
cient therapies for humans? It really is a win-
win for everyone.” =
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