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After graduating from veterinary school in
Toulouse (France) in 1984, Dr. Olivry became a
partner in a specialty practice in Paris. In 1991, he
moved to the US for a residency in dermatology
and a PhD in comparative pathology at the
University of California Davis. He is board-certified
by both European and American Colleges of
Veterinary Dermatology. Dr. Olivry is Professor of
Immunodermatology at the North Carolina State
University College of Veterinary Medicine. He
holds also an appointment as Adjunct Research
Associate Professor of Dermatology at the
University of North Carolina-Chapel Hill School of
Medicine. From 2001 to 2004, he was the Chair
of the International Task Force on Canine Atopic
Dermatitis, and from 2008 to 2009, President of
the European College of Veterinary Dermatology.

Dr. Gonzales is a Director in the Global
Therapeutics Research group at Zoetis. She
received her PhD from the University of North
Carolina at Chapel Hill in 1997 and then trained
as a postdoctoral fellow in the Cancer Research,
Experimental Therapy group at Legacy ParkeDavis. She has over 15 years of experience in the
pharmaceutical industry as a lead biologist in areas
such as Allergy and Dermatology, Inflammation,
Oncology, and Drug Safety Evaluation in Animal
Health as well as Human Health divisions of
Pfizer Inc. Current roles include understanding
mechanisms involved in the pathobioloy of canine
atopic dermatitis (CAD) and identifying new
targets for therapeutic intervention in allergic
conditions in companion animals. She also
manages a laboratory consisting of 12 colleagues
with expertise in investigative pharmacology, in
vitro assay design and biomarker identification
for animal health indications. Her group employs
state-of-the-art technologies and high-throughput
screening approaches to aid in the identification
and efficient progression of experimental
therapeutics to registration.

Dr. DeBoer joined the faculty of the School of
Veterinary Medicine, University of WisconsinMadison, in 1986 and is presently a Professor
of Dermatology there. His responsibilities
include teaching foundation principles of clinical
dermatology to veterinary students. Dr. DeBoer’s
research and clinical interests center on the
immunology of recurrent and chronic skin diseases,
with a focus on canine allergic skin diseases
and feline dermatophytosis. A diplomate of the
American College of Veterinary Dermatology,
he received the ACVD Award of Excellence for
Contributions to Science and Education in 2003.
Dr. DeBoer has served on the scientific editorial
boards of the American Journal of Veterinary
Research and Veterinary Dermatology and is
chair of the International Committee on Allergic
Diseases of Animals. He is a graduate of the School
of Veterinary Medicine at University of California,
Davis, and completed postgraduate training at
Michigan State University and at UC Davis.

Dr. Olivry has been recognized with the “ACVD
Award for Excellence for Outstanding Contributions to Science and Education” in 2004, the
“NCSU Clinician of the Year award” in 2005, the
“Pfizer Award for Research Excellence at NCSU” in
2010 and the “ World Small Animal Veterinary Association (WSAVA) Hill’s Excellence in Veterinary
Healthcare Award” in 2013. Dr. Olivry has authored
more than 210 peer-reviewed original articles, and
he has lectured extensively all over the world to
veterinary and medical audiences. His current areas
of research interest are canine atopic dermatitis
and the mechanism and treatment of itch in dogs.
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Dr. THIERRY OLIVRY
DrVet, PhD, DECVD, DACVD

Targeting
Antibody
Therapy for
Successful
Outcomes
SUMMARY
> Species-specific recombinant monoclonal
antibodies (mAbs) are precision and stealthy
“weapons” that are unique in their specific binding
to their target; they are generally safe and have the
advantage of infrequent dosing.
> Identifying the right target to be inhibited by
mAbs can be straightforward in case of simple
disease pathogenesis. For complex inflammatory
skin diseases such as psoriasis and atopic
dermatitis, the pathogenesis of skin lesions
involves many cells and mediators, which are often
redundant. Knowledge of disease pathogenesis is
critical to the identification of the best target for
mAbs, but theory does not always translate into
clinical benefit.
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KEY POINTS
> Species-specific recombinant monoclonal
antibodies (mAbs) belong to a new class of
biotherapeutics. These biologics are capable of
binding to a single antigenic epitope, and the
specificity of the antigen-antibody bond gives
them a unique target and mode of action.
• Compared to small molecules, mAbs have 		
several advantages:
• They are generally safe
• They typically require infrequent dosing
(weekly to monthly) as a result of a long 		
serum half-life
> They can often be administered by subcutaneous
injections
> Therapeutic mAbs can target soluble molecules,
such as cytokines, before they bind and activate
their receptor, or they can block the cytokine
receptor itself. These biologics can also bind to
membrane molecules on tumor cells to enhance
their destruction by immune cells or activated
complement. Monoclonal antibodies are also being
developed as anti-infectious agents.
> Monoclonal antibodies are exquisitely targeted
therapies; the benefit and safety profile of a given
mAb for treatment of prevention of a disease will
depend mainly from the specificity of the targeted
antigen.
> In some diseases, identifying the molecule to
be targeted by mAbs is straightforward due to
a relatively simple pathogenesis. Examples of
such mAbs are rituximab that binds to CD20
expressed by neoplastic B cells in some subsets
of non-Hodgkins lymphoma or omalizumab that
was designed to inhibit IgE in cases of refractory
asthma and chronic idiopathic urticaria.

> In heterogeneous syndromes such as atopic
dermatitis and psoriasis, the pathogenesis of skin
lesions varies depending upon their stage. Finding
the right target is difficult because of the myriad
of cells and mediators involved in the inflammation
cascade. Recent research in the pathogenesis of
these two complex inflammatory skin diseases has
helped identify early pro-inflammatory cytokines
that are now the target of therapeutic mAbs. For
atopic dermatitis, dupilumab targeting the IL-4/
IL-13 receptor alpha appears to have a remarkable
beneficial effect. For psoriasis, brodalumab
targeting the IL-17 receptor and tildrakizumab
blocking the IL-23 p19 hold the highest potential for
induction of lesion remission.
> Because of the unique specificity of the mAbs,
knowledge of disease pathogenesis is key to
identifying potential targets. Unfortunately, the
more complex the disease pathomechanism, the
less likely theory or experimental models may be
fully predictive of the clinical impact of targeting a
single antigen. Ultimately, clinical trials will have to
prove whether laboratory predictions can translate
into clinical benefit for either human or animal
patients.
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Dr. ANDREA GONZALES
PhD

Antibody
Therapy:
What’s Next in
Veterinary
Dermatology 
SUMMARY
This presentation reviews the role of cytokines in
the pathophysiology of canine atopic dermatitis
(CAD), how that provided the rationale to develop
a Janus kinase inhibitor (APOQUEL), and the
importance of continued investment into the
mechanistic understanding of APOQUEL. The
session will also outline how these efforts have
led to new scientific insights into the pathways
involved in the canine disease and how they
have provided guidance on additional targets
attractive for therapeutic intervention. Finally,
work that allowed Zoetis scientists to develop a
monoclonal antibody capable of neutralizing a key
cytokine involved in itch (IL-31) will be discussed.
Monoclonal antibody technology provides a way
to evaluate the potential therapeutic benefit of
inhibiting a single cytokine in dogs with atopic
dermatitis
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KEY POINTS
> Increasing evidence suggests cytokines can
orchestrate many of the clinical signs associated
allergic skin disease in dogs.
• Cytokine production/dysregulation can
be detected after allergen exposure under
experimental conditions and in dogs with atopic
dermatitis.
> Apoquel (oclacitinib) is a Janus kinase inhibitor
that was developed for the treatment of pruritus
associated with allergic skin disease and treatment
of atopic dermatitis.
• Oclacitinib can inhibit the function of many Th2
cytokines involved in allergic skin disease (e.g. IL2, IL-4, IL-6, IL-13, IL-31).
• Oclacitinib rapidly inhibits pruritus in a variety
of acute and chronic models as well as in clientowned animals will allergic skin disease including
atopic dermatitis.

• Rapid inhibition of pruritus by oclacitinib in flea
allergic dogs was the impetus for further research
that revealed:
• Canine IL-31 can activate JAK pathways in
cells, and oclacitinib can inhibit IL-31 function.
• Canine IL-31 can induce pruritus in purposebred beagle dogs, and oclacitinib inhibits its
pruritic activity.
• IL-31 can be detected in the serum of dogs
with atopic dermatitis.
> Zoetis has built a platform for designing canine
monoclonal antibody therapies and has produced
a caninized anti-IL-31 mAb that neutralizes the
effects of IL-31 in dogs.
• Anti-IL-31 mAb inhibits the ability of IL-31 to
activate cells.
• Anti-IL-31 mAb inhibits the ability of lL-31 to
induce itch in laboratory beagle dogs.
> Monoclonal antibody technology allows us to
evaluate the therapeutic potential of inhibiting a
single cytokine in allergic skin disease.
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Douglas J. DeBoer
DVM, DACVD

Practical
Application
of Antibody
Therapy 
SUMMARY
Monoclonal antibody (mAb) therapy is a type
of “passive immunotherapy” that holds great
promise in treatment of several diseases of
veterinary importance, including skin diseases.
We are fortunate that one of the first veterinary
mAb products for companion animals was
developed for dogs with atopic dermatitis (AD),
specifically to interfere with interleukin-31 (IL31) – mediated pruritus in dogs. Lokivetmab is
the active contained in Canine Atopic Dermatitis
Immunotherapeutic (CADI)*, an anti-c-IL31
mAb developed by Zoetis which is currently
conditionally licensed in the United States. The
mechanism of action of lokivetmab is different
than that of oclacitinib (Apoquel), but the two
treatments work on similar biological pathways.
Lokivetmab has the advantage of being extremely
targeted and having a very long half-life, remaining
in circulation for several weeks. The label allows
for repeated administration, monthly, as needed.
Initial experience suggests lokivetmab CADI may
be successful in some individual patients that had
an insufficient response to oclacitinib, but there
is no way to predict which patients will respond
to which product. This certainly speaks to the
complex pathogenesis of canine AD, and reinforces
the concept of using multimodal therapy to achieve
the best result for each patient.
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KEY POINTS
> Lokivetmab is a biological therapy. It is the
active contained in Canine Atopic Dermatitis
Immunotherapeutic, which is conditionally
approved for use in dogs in the US.
• It is a caninized monoclonal antibody, targeted
specifically at canine IL-31 that is administered by
subcutaneous injection.
> Lokivetmab works on a similar biological pathway
as oclacitinib, but has a different mechanism of
action and is more targeted to a single cytokine
(IL-31).
> Lokivetmab often works within days after
administration, and has an extended duration of
action (can be administered monthly, as needed)
> Since lokivetmab inhibits a single cytokine and
AD is multifactorial, it might be anticipated that
lokivetmab may not work to the same degree in all
atopic dogs. However, it appears to have benefit in
a majority of dogs treated during the conditionallylicensed period, regardless of their past treatment
history.

• Lokivetmab may be effective even in dogs that
do not respond to oclacitinib, though it is difficult
to predict which patient will respond to which
treatment.
> Clinical experience to date under the US
conditional license with CADI mirrors the safety
and efficacy reported in the trials conducted for
registration.
> CADI, like other therapeutics used in atopic dogs,
works best within the framework of multimodal
therapy, in particular paying close attention to:
• Control of secondary infections in the patient
• Continuous parasite control
• Identifying any food sensitivity component to the
disease
• Considering allergen-specific immunotherapy for
long-term control of environmental allergies.
*This treatment is approved and available only in
the United States of America.
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